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Sponsor Statement

CSHCR 56 (RES) AM
Relating to Global Climate Change

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
developing national strategies.

Because day to day pressures preclude us from dealing with
such issues 1in depth, this resolution will begin the process
of evaluation and identification needed for informed decision

making.



GLOBAL CLIMATE CHANGE INITIATIVE

In recent months, we have all had the opportunity to read about a
variety of environmental 1issues that are appearing to have

serious long term ramifications - the greenhouse effect, o0zone
depletions, acid rain, etc. The cause for most of these serious
issues are caused by human activities. These activities 1include
burning of fossil fuels, manufacture and use of ozone depleting
chemicals, some agricultural practices, etc.

While international and national interests work to address global
policy 1initiatives, many states and local governments are
instituting action on their own, since time is of the essence.
National organizations of state governments and legislators are
working on national policies.

Enclosed is HCR 56, a resolution that requests the State of
Alaska to get moving on the issue, along with some backup
materials organized into national, state, and local/regional
sections.

While day to day political realities preclude legislators from in
depth work on this long term 1issue, it is still a critical 1issue
that must be addressed if we are to avoid future costs and
impacts upon our society that will far exceed the cost of doing

something now.

We ask for your support and involvement.

For further information, you can contact:

Tanana Chiefs Conference, Inc.
122 First Avenue
Fairbanks, Alaska 99701
907-452-8251 or

1-800-478-6822
FAX 451-8936

Attention:

Gary Newman, Director
Energy and Housing Services



Introduced: 2/12/90 6-2253A
Referred: Resources

3V REP. KOPONEN, Boyer, Davidson, Ellis, Finkelstein, Wallis, Brown,
Gruenberg

IN THE HOUEE
HOUBE GONOURRENT RESCLUTION NO 56
IN THE LEGISLATURE CF THE STATE CF ALASKA
SIXTEENTH LEGISLATURE - 'ECOND SESSION
Relating to global warming.
BE IT RESOLMMED BY THE LEGISLATURE CGF THE STATE GF ALASKA
WHEREAS there is evidence that the activities of huras are rapidly
increasing the amount of greenhouse gases in the upper atmosphere through
the burning of fossil fuels and are destroying the ozone layer through the
use of CFC 3and other chemicals; ad
WHEREAS the evidence is that the increase of these gases and the
destruction of the ozone layer will lead to rapid warming of our climate;
and
WHERREAS rapid warming o, our climate will lead to major environmental
damage to ecosystems and improvements upon the land; and
WHERREAS the people of Alaska have anple opportunities to reduce their
use of fossil fuels and ozone-destroying chemicals and to better their
standard of living through increased efficiency and available energy con-
servation technology; and
WHEEAS investigating what can be done nowwill reduce thefuture high
cost of mitigating the likely damegesthat willresult; ad
WHEREAS the State of Alaska should take a lead role in this issue for
the protection of the health, safety, and welfare of its citizens; and
WHERREAS the National Governors Association and the National Conference
of State Legislatures are investigating potential actions that states nay
take to reduce global warming and are preparing recommendations for a
national policy with regard to global climate change; ad
WHEREAS the governor of the State of Naw Jersey has issued an execu-

tive order charging state entities in New Jersey to pursue policies ad

HCRO56A . *1* HCR 56



I conduct activities so as to reduce the threat of global warming;

2 BE IT RESOLMED by the Alaska State Legislature that thegovernor is

3 respectfully requested to investigate possible state policies and proce-
4 dures that can be implemented to determine how the state can nwost effec-

5 tively combat the problem of global warming.

HCR j6 HCRO56A
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GLOBAL WARMING IMPACTS UPON ALASKA

Certain human activities on earth are creating an imbalance on our planet known as
"Global Warming" 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 is a complex and global issue
that calls for action at all levels of society. It is said that it takes alot 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:

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-producl;s, manufacturing 6%
5. Other greenhouse gases Combustion, manufacturing 13%

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

° 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 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 of habitat.

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.

g_ustgirl)able yield harvesting of timber. Increased tree planting where feasible (trees absorb carbon
ioxide).

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 costand 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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Ad-Hoc

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

Chair: Gunter Weller, Professor, Geophysical Institute
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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

Staff: Laura Lee McCauley, Office of Vice Chancellor for Research



An ad-hoc committee of University of Alaska Fairbanks faculty located in five UAF colieges and
schools proposes the establishment of a Polar Center for Global Change Studies at UAF, to
provide aframework 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 sudies 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 alively, 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.



TABLEOF CONTENTS

Page
Introduction 4
Rationale 7
Purpose 9
Functions 10
Strategy for Implementation n
Budget 13
Bibliography 14

Attachment
1. Currendy funded Global Change-related research activities at UAF

2. New positions needed (tentative list)

3. Letter from Institute of Northern Forestry



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 the span of a
single human generation, the Earth's life-sustaining environment is expected to change
more rapidly than it has ever any comparable period of hu>iian 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 the 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 . ' ierstanding 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 that are unprecedented in terms of
disciplinary breadth, multinational involvement, 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 a predictive
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 FY 1990 budget

proposed afunding level of S191.5 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 aregion characterized by one of the most extreme
environments of the planet, where limited sunligh” 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 patterns; 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 warming 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.

e 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 edtcation, and peri., ips 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 managers and decision

makers information of particular importance to the region.



RATIONALE

Within the context of die regional research centers for global change studies we have a
unique 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

Study of biological responses to global change

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, it is 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 aframework could be provided by a center which will provide a means of



identifying and addressing crucial needs for enhancing current capabilities. This document

proposes the establishment 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 die 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.
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Executive Summ ary

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 thi3 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-

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 aresult,
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 ofour energy-
supply system .(I)

There is no single, simple
technological “fix" that will
elimmate 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

wor. Vs population, thn
United States is responsible
for roughly 20 percent of the
giobal 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
wanning. 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
coai and 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

j tions ofits public officials ana

pnvate citizens.

This is the first 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

toimplement major,across-the-board improve —

ments

in energy efficiency, and tomake a tran—

sition toan energy system baied on solar and

other renewable non-fossil energy resources.

strategy to reduce emissions
of greenhouse 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
its 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 sr.cw
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 ana
other factors, so caution



should be used in interpret-
ing the data m 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-
easthatexceed 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 Transport-tion 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 Mas3
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-effi-
dency 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 oil,
give us an edge in technologi-
cal innovation, reduce acid
rain and other forms of air

pollution, proteci the atmo-
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.
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WARING TRED

When carbon dioxide and
certain other gases are re-
leased into the atmosphere
they surround the earth 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 for 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 wanning appears to have
accelerated in the past dec-
ade. (2)

Scientists estimate that a
combined concentration of
greenhouse gases equivalent
to a doubling of pre-industrial
carbon dioxide levels will
produce an average global in-
crease in temperature'rang-
ing from 1.5 to 5.5*C (2.7-9.9*
F). Because ofthe delayed
effects of the existing green-
house gases, the earth is
already committed to a few
degrees of warming over the
next 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

srufr totally remapped the
global 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 loss of beaches and wet-
land habitats. Polar ice caps
may melt, causing even more
massive flooding. Forests will
die off on an unprecedented,
region-wide scale. Wanning
will deplete fresh water
resources through evapora-
tion and cause soil to dry up.

Houe

Farming patterns wul 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 detenorate.
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, “quantum-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
Qood-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:

198d U.S. Estimated Carbon Emissions by Fuel Type

(as percent of U.S. 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 be
irreversible. Strategies to
reverse such impacts on
natural ecosystems are not
currently available.” (6)
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Carbon Ji)r._om%—l\/llamly
= FOSSIT FUel Problem
Carbon dioxide contributes
about half to the impact of all
peenhouse gases. While CO,
is essential to life-'yithout 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 fueis in the

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

Figure | 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 the
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. Cuai re-
leases the mo3t 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).

5

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 plant3. 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
fossil fuels in 1986 was 28
percent higher than 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 were
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 ha
broken down emissions of
other greenhouse gases by
state. However, the availabi
carbon emissions data Sug-
gest how far the states stiil
have to go in reducing fossil
fuel burning.
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1 2 3 4 5 6 7 8

Alabama 2899 950 1650 299 328 59 '03 527
Alaska 796 469 030 297 589 38 373 Q7
Amnna 1516 6.27 739 150 414 487 99 285
Arkan&as 1662 611 562 2.89 418 384 198 462
Calilorms 85.23 6147 107 2269 721 13 266 160
Colorado 1653 6.35 7.J6 282 384 45 171 279
Connaebeut 10.35 8.68 052 115 839 50 111 147
Dalawara 451 2.38 165 048 528 386 106 385
Rorida 4355 27183 1146 4.26 639 263 98 245
Georgia ® 3551 1412 1730 409 398 487 115 45
Hawali 440 436 0.00 004 91 00 09 228
ldaho 273 201 022 050 736 81 183 207
Illinois 55.04 2194 1964 1346 399 3K7 245 263
Indiana 4913 1476 2868 569 300 584 116 S79
lowa 16.03 651 6.54 228 406 408 186 366
Kansas 1920 752 6.29 439 413 346 241 429
Kentucky 3001 881 1872 248 294 624 83 565
Louisiana 5173 2611 429 2133 505 83 412 5%
Maine 443 417 022 004 U1 50 09 256
Maryland 17,60 849 6.86 2.25 482 300 128 20
Massachusetts 2170 1648 250 212 79 115 125 18
Michigan 4712 1703 2027 982 361 430 208 08
Minnesota 17.75 924 502 349 521 283 197 25
Mississippi 1351 765 2172 314 566 201 232 424
Missouri 2744 1118 1278 348 407 466 127 329
Montana 6.32 242 332 058 383 525 092 520
Nebraska 796 373 275 148 469 345 186 300
Nevada . 725 270 404 051 372 57 70 373
Naw Hampshire 358 280 062 0.16 782 173 45 193
New Jersey 3121 2408 195 518 772 62 166 202
New Mexico 1201 390 6.04 207 324 3 172 509
Naw York 4957 3257 631 1069 657 127 216 137
North Carolina 29.79 1323 1455 2.00 444 489 67 2%
North Dakota 1039 225 7.76 0.38 217 747 37 968
Ohio 47121 2078 374 1069 309 532 159 382
Oklahoma 2137 779 544 814 365 255 3Bl 429
Qregon 7.28 6.17 007 104 848 10 143 175
Pennsylvania 6557 2366 3290 901 361 502 137 371
Rhode Island 242 202 0.02 0.38 835 081 157 159
South Carolina 1478 6.74 659 145 456 4.6l 98 330
South Dakota 2.94 189 072 033 643 245 12 300
Tennessee 2872 1080 1515 277 3761 528/ 96 397
Texas 154.87 B0 2003 4724 59 '37 X5 sic:
Utah 989 373 472 143 378 478 US 412
Vermont 131 122 002 007 931 15 53 152
Virginia 2335 138 756 210 586 324 90 224
Wasivngton 1620 1289 157 174 796 97 107 209
West Virgime . 2842 <80 2189 173 169 770 61 H7Ti
Wisconsin 2204 876 9.26 402 397 420 182 2371
Wyoming 1163 209 841 11 180 7231 97 9961

TOTAL 1275 30 50656 43035 2380i 476 3371 187 3C6

(See op. 22-23 lor explanatory notas;



The oest 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 help
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).

Chloroflo [ocarhons—
li OP ltioners and
efrigerators

In contrast to other green-
house gases, chlorofluorocar-
bons (CFCs) and the related
bromine-containing com-

pound- che halons, are not
naluz *present in the
atmo:* .ere. 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 ind 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 wanning. (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

excessive emissions of C?C?

States could also take ".he
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) (Chlorofluorocarbons-'
Methane Matrix, p. 24)

Methane — Landfills.
Cows, and Rice Paddies

Methane is generated mainly
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 also
contribute. Methane “mis-
sions are not weii-docu-
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 r.ot
all landfills are suited for
methane recovery, and fur-
ther research is needed to
document methane emis-
sions. EPA lists 7,603 murv.ci
pal waste landfills in the
United States. Currently, 20
states have a total of 65
privately operated lar.dfiii
recovery projects. (Cnlo-
rofluorocarbons/Methane

M atrix, 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 inai-
cates that deforestation may
be a significant future source
of emissions. It may be pos-
sible to limit nitrous oxide
emissions through combus-
tion controls. Changes in
fertilizer application practices
end stopping deforestation
cjuld 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 (VOCs)
and nitrogen oxides (NOX).
VOCs are a broad class of
organic gases, such as vapors
from gasoiine 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.

Czor.e air pollution is a
puoiic-heaith 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 cv Sector
Ccisarcenf cfUS.rcraienmmenj frem *essji 'Ueu)

7.4%

27.5%

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 M atrix
(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 troposphenc 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 acidity 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 deoosi-
tion-control programs: New
York, Massachusetts. New
Hampshire, Wisconsin, and
Minnesota. But the heaviest
acid-rain polluting states
have yet to take action.

The Air Pollution Budgets
Matnx (see p. 29) snows bot.n



Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Oelsware
Roevda-
Georgia
Hawali
ldaho
lllinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Meins
Maryland
Msssech’jsattfi
Michigan
Minnacota
Mississippi
Missour
Montana
Nebraska
Nevada
Naw Hsmpshira
Naw Jeraey
Naw Mexico
Naw York
North Carolina
North Ochota
fihJo
Okhhoma
‘iragon
Panneyivenie
Rhode’lsland
South Carolina
South Dakota
Tannea&ae
Texas
Utah
Varmont
Virginia
Washington
Wsst Virginia
Wisconsin
Wyoming
foul

/17 [/ [/ =
1 2
451 44.95
59 135
40 4109
400 37.00
N 000
422 41.74
265 483
446 3392
430 2507
459 4551
3L6 0.00
00 000
30.7 2949
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34.6 3444
350 3374
546 %472
169 798
170 0.00
322 2864
304 1092
Al 3362
251 24.96
255 19.02
430 4282
905 50.32
329 3254
57.0 * 5476
327 17.32
109 555
524 4979
251 9.0>
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00 0.00
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74 0.00
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20.7 20.75
437 43 59
26.2 1757
394 3917
15 0.76
22.7 2017
83 833
674 67 28
356 36 34
65.3 65 26
334 2822

Ele ctricity

0.00
173
250
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0.00
6.01
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0.00
0.02
0.00
014
0.00
0.00
1055
0.00
0.00
0.04
0.00
0.00
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000
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013
010
010
0.05
0.00
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0.00
010
0.06
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0.00
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014
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190
1276/44
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Electricity Matrix Notes* *

Column 1*Carbon emissions from the production ofelec-
tricity by electric utilities as a percent ofthe state’s total
carbon emissionstrHie data are calculated from the energy
input at electric utilities for oil, coal,-and natural gas.
Source for fuel eonrtxmption: “State Energy Data Report: Con-
sumption Estimates 1960*1986," Energy Information Administra-
tion, U.S. Department of Energy, 11988.. Also Tefer to the *Keyr on
p.22. >

(\ - E Emm
Columns 2,3,4 - Percent of carbon emissions from electric
utilities by fueltype.'ee
Source for fiiel'wrnsumption: “StiteEher”?
sumption Estimates-1960-1986," Energylnformation Administra-
tion,U.S. Department ofEnergy, 1988. Alsoreferto “Key™onp,.

Column 5«Number of Coal Plants Operating/Planned
Additions through 1996. "

Note: Planned additions does imply approval by state utility
regulatory commission*. '’

Source: Inventory ofPower Plants in the United Stater 1986,/
Energy Information Administration, Table 16, pgs 21-27. J

Column 6 - Least Cost Provisions and Regulations-'1;;'/".
“*ex" mcomprehensive regulatory authoritym d poUcies in place
which require integrated planning and investment process for;
utilities. stata has made someprogress toward least-cost
planning process and has some control overutflity investment.

state has made little progress in implementing policiesand -
authority to encourage least-cost strategies;'
Source: Critical Mass Energy Project, “Least-Cost Electrical
Planning: Is There Really a State Movement?,* December 1985;
see also “A Brighter Future, State Actions in Least Cost Electrical
Planning," Energy Conservation Coalition; Washington, DC,
December 1987. T '

/[ 7 o

Column 7 «Wind Energy Progjrama
"S/O””= State operating wind farms. ‘'S/P* = State in the process
of setting up wind farm. “S/T”= State is testing small wind
turbines for possible implementation. "P/O" = Private develop-
ment of wind farm in place.
Source: Tom Gray, American Wind Energy Association, phone
conversation 10/7/88.
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the federal and state ar.d
local contributions to fiscal
1986 air pollution budgets :r.
each state.

WHAT STATES CANDO

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

Electricity

Electricity generation 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. Ot' 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 utilitias
power-plant fur* 1
leases the most

duce a given amount or
energy.

(The state-by-state carbon
emissions data in the Elec-
tricity Matrix reflect where
the electricity is generated,
not necessarily where it ;s
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 C02emissions
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 wanning, 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-efficiency
eand renewable energy
sources.

The threat of accidents from
nuclear plants, as well aa 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 of nuclear power
would be prohibitively expen-
sive and time-consuming.

The nuclear-power industry
has suffered major setbacks
in most countries, including
the United States. < new
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 1lsjow the rate of global

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. At the
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 by
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-efficiency
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

arm-
ing. Among the policy options
are:

e “least-cost” planning for
utilities;

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

e joint state/utility energy-
efficiency projects;

e stronger energy-efficiency
standards for buildings;

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

e 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 rec Mir-
ing that utilities use leas,
cost planning and investmeni
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, cogenera::cr..
and voltage controls, as weil
as wind and solar power.
California Pacific Gas and
Electric was able to supply
electricity to its customers a:
a higher profit without build-
ing $20 billion worth of com



and 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-
ergy-effidency projects with
utilities, including projects to
conserve energy in residential
and commerdal buildings, in-
dustry, and agriculture. The
projects, funded in part by
federal energy programs, are
diverse. Most offer energy-
effidency services, such as
energy audits, and finandal
incentives to install energy-
effidency improvements.
Some provide technical
assistance and loans to
businesses, while others
support research and demon-
stration projects.

About one-third of CO, emis-
sions from fossil fuels come
from fuel consumed directly
(that is, notinduding elec-
tricity use) in industry,
commerce, and residences, for
such purposes as heating of
buildings and in manufactur-
ing processes.

The Residential/Industrial/
Commerdal Matrix (see p.
26) shows eight states with
substantial energy-effidency
building codes. Many others
have set minimal require-
ments for new buildings.
Nationwide, states have
weaihenzed less than ten
percent of low-income homes,
though the matnx 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-effidency
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 to be 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 capadty, the
equivalent of 22 large power
plants.

Thu appliance standards'’
paved the way for the pas-
sage of nationwide fluores-
cent laxnp-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-
tritity consumption, while all
lighting uses about 20-25
percent (the equivalent of
nearly half of all the electric-
ity produced from 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 commerdal and
industrial lamps.(14)
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Fifteen states offer a.tem -
tive energy tax crecuts. 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 nave beer,
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



California
Colorado
Connactleut
Qalawara
Rorida

Kantucjgr

Maryland
Maaaacfluaati*
Michigan

Naw Hampahira

South Carolina
South Dakota
tannassaa
Taias

Utah
Virmont
Virginia
Waahmgion
Wast Virginia
Wisconsin
Wyoming

283
570
440
602

284
107
318

Transportation
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Transportation M atrix Notes
s

Column | «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 Estimates 1960-198(3,?. .
Energy Information Administration, U.S. artment_of Energy, 198.8.'A6,|ﬁo Tefer 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 show upottlha-state budget;. ; -

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

Column 4 -Rideshare Funding ($000%*) « FY '87 ..
Note: CA (a) - Included in public transit ftinds (separate data not included). ,s

Column 5 -Technical Assistance Program/Public Transportation FY'87
State public transportation technical assistance program independent of the Urban Mass
Transportation Act (UMTA). V.

Column 6 «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, 7/11/88.

Column 8 eHigh Occupancy Vehicle (HOV) Lanes

“Y" = selected use of HOV lanes. TT =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. e =

Column 9 eInspection/Maintenance (I/M) Auto Emissions Program
“C" = county/cityvnde; “S" = statewide: “N" = new L9389
Source (Columns 9 « 10): “Critical Analysis of the Federal Motor Vehicle Control Program,* 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 :n
"Critical Analysis of the Federal Motor Vehicle Control Program.’



companies between 1973 and
1981, when price controls
were in effect. State govern-
ments have received roughly
S3 billion so 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-lncome
Weatherization Assistance
Program, the Low Income
Home 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 Ovetnharge
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,pCars, Cars

Transportation is a major
contributor to the carbon-
dioxide buildup, accounting
for 31.8 percent of total U.S.
carbon emissions :'‘am 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 oil-using
subsector isutha U-Sv-ecoa-
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-efficiency measures
have been scaled back, oil
consumptions rising again.
In the first quarter of 3.988,
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 cars from 27.5 to 26.5
miles per gallon. While
increasing fuel efficiency is
an important way to reduce
CO02emissions, lowering the
standard takes a step back-
ward.

The national average fuel
economy of 14.2 mpg for all
motor vehicles, including
tracks (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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travel are calculated esti-
mates based on data submiit-
ted by the states. Inferences
about variation from one
state tj another should be
drawn carefully. Butit is
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
oflight trucks to 35 mpg by
1995, the net result would be
a savings ofotfoft.9 million
barrels per day by the year
2000. This is more than six
times the projected average
daily oil production from uhe
Arctic National Wildlife
Refuge (ANWR) over a 30-
year period. In fact, such
achievable improvements
could save mor»tv

combined production ot oii
from Alaska, plus the offshor.
Pacific Coast and Atlantic
Coast 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
automobile with public trans-
portation incentives, as wed
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 research.and 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-vehicle lanes. Four
states have statewide inspec-
tion and maintenance pro-
grams for motor-vehicle
exhaust-emission systems,
and 29 states have city- or
county-wide programs.

Ref lon—Th
Cgrt())cr)%sglttl)%de Sin

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 M atrix (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 ofthe 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, arecord-
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 policy couid
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. Tho 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 parlring-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 T.iiil probably be available
in January 1989. The second
will diiai with policy options
for stabilizing greenhouse
emissions, and should be
available shortly thereafter.
A limi'd number of copies
will ba 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
for Atmospheric Research,
before the U.S. House Sub-
committee on Water 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. Stones
in a Glass House: CFCs and
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 Tork, N.Y., 1988.

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

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

ANote Gil The

'The datain this report are-

drawn from avariety of'V*r
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. William U. Charmer *:
al., Energy Efficiency: A Sew
Agenda. American Council fcr
an Energy-Efficient Economy
Washington, D.C., 1988, p.37

13. Michael Oppenheimer.
"Safe Energy Options: Best
Hope for Global Warming.1
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 ReLeafNews,’
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 nauor.a.
data on the issues discussed
in this report, we would
appreciate hearing from you.
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1 9 ~ 6

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Oalawara
Florida
Georgia
Hawali
Idaho
lllinois
Indiana
lowa
Kansas
Kantucky
Louisiana
Main#
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missour
Montana
Nobrscka
Nevade
Naw Hampshire
Naw Jersey
Naw Mexico
New York
North Caroiina
North Dakota
Ohio
Oklahoma
Oregon o
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utan
Vermont
Virginia
Wasnmgton
West Virginia
Wisconsin
Wvommg
TOTAL

Carbon

1
2899
7.9
1316
1462
85.23
1653
1035
451
4355
3551
440
273
5504
4913
16.03
1820
3001
5173
443
17.80
2170
4712
17.75
1351
2744
6.32
796
123
358
3121
1201
4957
2976
10.39
6721
2137
1.28
6557
242
1478
294
2872
15487
9.88
131
2335
1620
2842
2204
1163
127530

Em issions from
2 3 4
950 1650 299
4.69 030 297
6.27 7.39 150
511 562 2.89
6147 107 2269
6.35 7.36 2.82
8.68 052 115
2.38 165 048
27183 1146 426
1412 17.30 409
436 0.00 0.04
201 022 050

2194 1964 1346
1476 2868 5.69
651 .654 2.98
752 6.29 439
881 1872 248
2611 429 2133
417 022 0.04
849 6.36 2.25
1648 250 2.172
1703 2027 9.32
924 502 349
765 2.72 314
1118 12.78 348
242 332 058
373 2.75 148
210 404 051
2.80 162 016
2408 95 518
390 6.04 2.07
3257 6.31 1069
1323 1455 2.00
2.25 776 0.38
2078 3574 1069
7.79 544 814
S17 0.07 104
2366 3290 901
202 002 0.38
574 659 145
189 0.72 033
1080 1515 217
360 2003 472
| 2& 4721 143

' 0021 0.07
'3 69 T£6] 210
>2 89 157 174
48 21891 173
8.75i 9261 402
2091 841 113
5691 4303 23801
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Fo ssil
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328

414
418
721
384
839
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398
01
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300
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294
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Alabama
Alaska
Arttona
Arkansas-" "
California
Colorado
Connecticut
Osiaw—a
r>0nOf "
Gaorgla
Hawall
ldaho
Illinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
N= N
Navaoa .
Naw Hampshire
Now |srsay
Naw Mexico
Naw York
Norm Carolina
North Cakota
Ohio .
Oklahoma
Oregon.
Pannsyivania
Rhode’island
South Carolina
South Oakota
Tcnnassaa
Texas
Utah
Vermont
Virginia
Wathington
West Virginia
Wisconsin
Wyoming
TOTAL

f*

29M
442

17122
9215
141
1249

2949
441

7199
4999
1701
1997
2909
5910

549
2013
2744
417

2149 a

1241
2949
549
tfd
4.0T
347
3442
iijt
7449
2*1>

4144
1949

349
009

0.00

2647

y
/\ S r y | /I/' /
5 6 7
354 534 112
634 B 265
494 209 213
67.6 09 316
696 18 284
41 302 257
21 02 77
124 110 6.2
793 94 13
535 323 142
100.0 00 00
700 105 196
463 299 239
3*4 530 120
488 249 263
467 108 *25
325 546 125
461 00 539
991 04 06
50 304 106
914 04 32
434 330 236
54 2656 210
678 86 236
42) 391 18.2
603 196 21
526 153 321
314 458 168
840 132 23
914 51 137
Al 296 363
761 123 116
43 46,6 £0
437 447 1ns
314 506 180
430 04 565
799 20 181
384 *093 122
01 00 99
547 300 '53
573 266 1601
P02 498 11
515 43 M
471 297 232
9%.4 0.6 30
720 206 74
721 134 145
179 745 /7
400 3P4 195
0 530 -40
271 55 29



1966 Carbon Em issions Srom Fossil Fuels

S
J?-4>
jf-if
p* *S$JS *&
*2v/ >e$>
1 2 3 4 5 5 17
Alabsma 2309 509 1457 343 220 631 149
Alaska 189 130 041 018 688 217 95
Arizona 345 278 018 249 510 33 457
Arkansas 7.70 357 000 413 464 00 536
California 7168 4210 129 2827 58.7 18 395
Colorado 9.65 397 272 296 411 282 307
Connecticut 12.36 827 340 069 669 275 56
Delaware 359 234 097 028 652 270 78
Florida 20.79 1589 175 315 764 34 152
Georgia 1541 752 442 347 488 287 225
Hawas 283 283 000 000 1000 00 00
ldaho 257 164 037 056 638 144 28
Illinois 61.86 271 2676 1239 367 433 200
Indisne 4232 1247 2415 570 295 571 135
lowa 1253 592 313 343 472 250 218
Kansas 1240 520 034 686 419 27 553
Kentucky 11.26 545 1064 217 208 583 119
Louisiana 29.16 1140 006G 1776 391 00 9309
Maine 345 326 018 001 945 5.2 Wi
Maryland 17.93 800 845 147 46 472 82
Massachusetts 22-% 1850 280 168 805 122 73
Michigan 47-31 1604 2240 894 339 473 189
Minnesota 16J0 843 428 379 511 259 230
Mississippi 753 341 002 406 458 03 539
Missouri 1871 88 475 510 473 254 2713
Montana 332 215 014 103 64.8 42 310
Nebraska 6.15 287 049 179 46.7 80 454
Navsdc 202 123 027 052 609 134 257
New Hampshire 234 . 204 024 006 872 103 26
New Jersey 3171 2242 591 333 707 136 107
New Mexico 6.73 228 092 353 339 137 525
New York 7008 4261 1826 921 608 261 131
North Carolina 20.83 1007 949 127 483 456 61
North Dakota 326 191 090 0451 586 276 138
Ohio 67.04 1767 3546 1391 264 529 207
Okiehome 1198 555 002 641 463 02 535
Oregon 6.02 487 016 099 809 27 164
‘PiMmsytvema 7802 2441 4359 1002 3Ll3 559 128
Rhode Isicnd 288 237 026 025 823 90 87
South Caroline 933 457 332 14 490 36 154
South Oahotc 2.28 175 013 040 768 57 175
Tennessoo 1859 613 908 338 330 488 182
Texas 86.78 3755 069 4354 433 08 559
Ulan 6.12 279 197 136 456 R2 222
Vermont 127 121 005 001 95.3 39 08
Virgima 2148 1004 965 179 467 440 83
Washington 10.08 802 028 178 79 20 17
West Virgmia 1908 354 1298 256 186 680 134
Wisconsin 2057 80S 92 327 21  45C 159
Wyoming 347 154 103 090 aaa 2097 2591
TOTAL 999.38 -154 57 302581 24223 45 02 A2
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Alabama
Alaska
Arizona
Arkansas ~ "
California
Colorado
Connaetlcut
Delaware
florid*'
Georgia
Hawali
ldaho
lllinois
Indiana
lowa
Kansas
Kantucky
Louisiana__
Main*
Maryland
Masaaehusatta
Michigan
Minnesota
Mississippi
Missour
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Oako<a
Ohio .
Oklahoma
Qregon
Pennsylvania
Rhode’island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
TOTAL

1
2968
442
1204
\t22
9245
151
1249

2449
444

7194
4994
1701
1497
2404
5«.id
521
2013
2744
5417
2144
1241
2944
am
475
447
347
3442
1147
744*
2917
410
414
19J4

4511
303
1442

2414
13131
444

2447
1320
29.24
2339

133023

2
1056

33
1746

1232

1400

001
505

21 80
759
447

33900

20

5 6
354 532
639 75
*34 289
876 06
698  tat
M1 302
) ;21 02
rn.
95 94
86 00
930 104
463 '299
49 530
RB1 249
467 108
324 548
%61 00
1 04
500 304
914 04
434 330
&4 256
67J 86
28 91
603 196
526 153
374 458
640 132
812 51
Al 206
761 123
483 <166
437 U7
314 1506
430 "02
799 20
384 +193
2l 00
547 300
573 266
392 <98
515 43
471 2071
%4 06
720 208
721 134
79 745
80 R4
30 880
527 255



Ke g rmulas Us % Calculating Carbon Emissions in
y 5% 8,{89& ancf Eﬁ 8arlflaon 1SSI0ns IVatrices
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 (kgCVIO'joules (j)

Motor Gasoline * 18.9 kgC/10*j

Coal a 24.12 kgC/10*j" "

Natural gas * 13.8 kgC/10%j

STEPS 2*3
To convert; joule* 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 (D OE) consumption (Btu) data.
Convert kjO to metric tons ofcarbon (t/C) by multiplying by 1 metric ton/lv™Nkg.

Oil (Crude/heatingoil)* 20.98 t/C
10*Btu
Motor Gasoline * 199 t/C
.o 10*Btu
Coal = 2542 t/C
10*Btu
Natural gas* 1455 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 oxidized in combustion.

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

STEP 5
Multiply by DOE 1986 energy consumption data to get million tons-of carbon emissions by state.
(See Column 1ofthe 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 from 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 from Fossil Fuels
1986, 1976, 1966 M atrix Notes

Column. 1-Total Carbon Emissions -Each state’s total carbon emissions from oil, coal, and natural gas
expressed in million metric tons. Column 1is the sum of columns 2 (oil), 3 (coal), and 4 (natural gas).

Column 2 - Carbon Emission* from Oil - The data indicate the estimated amount of carbon emitted in
million metric tons from the combustion ofoil (mcludlhg~crude and heating oil, excluding asphalt and road
0ii). Note that the conversion factors for oil *n i motor gasoUne vary therefore two calculations are necessary
to obtain total carbon emissions from the combustion Of oil.

Reference: Calculate state carbon emissions from the combustion ofoil, using U.S. Department of Energy

(DOE) 1986 energy consumption data* as follows (example uses 1986 Alabama data):
* ; K .

241 quad (IO ~"Btu.r2098 bC*"r:918 ™4 6ar in« »4,640;600 rael”ctons carbon
[ ] 10*Btn . e

Reference: Calculate the carbon emissions from each state 3 combustion of motor gasoline using
DOE 1986 energy consumption data* as follows (example uses 1986 Alabama data):

244 quad (IO IBtu x  19.9t/C * 4.86 x IQ™a 4,860,000 metric tons of earbon. -

. .10* Bturv.. en
Yy S - . .
Total carbon emissions from oil(add carbon emissions from oil and motor gasoline) = 9.5 x 10*
mstric tons carbon or 9,500,000 metric tons. " Vi '? *

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 «sx’

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

661 quad (10 Btu x 2542t/C i 982 a 16.5 x 10*'«* 18,500,000 metric tons carbon
10* Btu , v -

Column 4 -Carbon Emissions from Natural Gas «The data indicate the estimated amount of carbon
emitted in million metric tons from combustion ofnatural gasT'~ .~ ;" 'Jr.

Reference: Calculate the carbon emissions from each state 3 combustion of natural gas, using DOE 1936

energy consumption data* as follows (example uses 1986 Alabama data):. \
210 quad Btu x 1455 t/C X .98% 299 x 10* = 2,990,000 metric tons carbon
10* Btu Ve

e Scarce: “State Energy Data Report: Consumption Estimates 1960-1986,””Energy Information Adnur.iitri-
ticn. U.S. Department ofEnergy, 1988.

Column 5 -Carbon Emissions from Oilas a% ofTotal Emissions (refers to Cols. 1 and 2).

Column 6 -Carbon Emissions from Coal as a % of Total Emissions (refers to Cols. 1and 3).

Column 7 ®Carbon Emissions from Natural Gas as a %ofTotal Emissions (refers to Cols. 1 and 4
Column 8 -Tons of Carbon/Gross State Product (million dollars) = These figures were computea from
the total carbon emissions (see column 1) and 1986 State gross products (GSP). Note: Column 8 appear;
only on the 1986 Carbon Emissions M atrix.

Source: (GSP), U.S. Dept, of Commerce, "Survey of Current Business,” V.68, N. 5, May 1988.
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Alabama
Alaska
Arizona
Arkansaa
California
Colorado

CHIoroSlourocarbons™~ M ethane

Connecticut

Delaware
Florida
Georgia
Hawett
kJSIRP'T"
lllinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland

Massachusetts

Michigan
Minnesota
Mlasisaipp
Missour
Montana
Nebraska
Nevada
Naw Hamp

shire

New Jersey
New Mexico

New York

North Carolina
North Dakota

Ohio
Oklahoma
Oragon

Pennsylvania

Rhode Isla

nd

South Carolina
South Dakota

Tennessee
Texas
Utah
Vermont
Virginia
Washinoto

n

Wast Virqmia

Wisconsin
Wvommyg

TOTAL

w

179
%

400
122
a

126
198
19
9
168
9%
83
124
107
93
294
42
203

105
108
106
129

42
107

73
213
304
124

149
123
127
135

55
120
926
112

1t

[N N

[EEEN RN

w o>
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Chloroflourccarbons (CFCs)/Methane
M atrix Notes

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

S * state policy; C» county/city

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

Column S eLists 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 Gas Recovery
Projects (private and municipal). Data
include facilities in operation and those
projected to be completed in 1989.
Source: Waste Age, Landfill Gas Survey,
March 1988, p.167 .



Tropospheric

ALABAMA
Birmincham
AR126NA
Phoenix
California
Bakariftald
r'raano
Lai Anfalas
Modasto
Sarrantanto
San Dia«o
San Franciieo
Santa Barbara
Stockton
Vitalia_
Yuba dity
Colorado
Danvar
CCNhlsichcuT
Criatar Stata
FLORIDA
JackaonvilU
Miami
TamBa
(jfcORGIA
Atlanta
ILLINOIS
Chicaao
INDIANA
Indianaooiia
KENTUCKY
Ltnnfton
Louisville! &
LOUISIANA
Baton Roufi
Ia*m Ila
Laka Char!**
Point Coup**
St. Jamaa
MAINE
Gardiner
Hancock Cntv.
Knoa Countv
i’oniand
W< Lountv
1

Source: U.S. EPA 8/27/87
The 62 metropolitan areas in non-attainment for ozone, baited on ozone levels from 1984-66

Note: (a) =area

% 4*<V*

wow NCD':‘LO'GEIBB ~ =

IE_

NRw=—rPOnN o1 N o1 o1 DWW

~NBEND DN

O zone

§Pah

WaR¥[an6 r
Baltimore
JILASPMCHUSE" ff3
SoaiM
Naw Bad/ord
Worcaaur
Michigan
BWTVF'" T M —
MIASGUKI
Kanaaa Citv(a)
St. Louia (a)
Nfew HAM I*4KiftE
Portamouth @
NEW JERSE
Atlantic City
New YohK
Naw York (ag
NORTH C LROLINA
Chaiiou* iaj
bkio
Cincinnati (a)
Clavaland
OKLAHOMA
Tulam
OREGON
Portland
Pennsylvania
AJlantawn-B*th
Philadalphia
M ode Istand
Pruvidanea
TEKTNFBAEE
Mamphit (a)
Naahvilla
TfeXAS
Baaument-P A.
Dallaa-Ft Worth
fiPaao
Loridv.-Marihall
Houston
WAST VIRGINIA
Huntmnon’Sa)
WISCONSI
Milwaukaa
UTAH ,
&all l.aka Cilv

Scorecard

0w

*v *vy

OO W NOTWw O

AW B—k‘,@m A O N

(631

*Represents 4th highest measured ozone level, since ozone standard of .12 ppm in a one-
hour penod can be exceeded only once each year.
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Alahama
Alaska
Anxona
Arkansas—
California.

Connecticut
Oelawa—
Florida
Georgia- -
Hawaifcr-
idafth

llinois
Indiana

lowa

Kansas
Kentucky
Louisiana
Mama
Maryland
Massacnussns
Michigan
Minnesota
Mississippi
Missour
Montana
Nedrisks
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virgmia
Wasnmqton
West Virginia
Wisconsin
Wyoming

324
163
193
230
fl.0
134
254
157
234
174
2 i
356
274
241
251
213
257
250
219
435
231
189
255
253
205
229
215
275 |

V oo
e £ o* 3 *?
/ C J :*C® Oo
279 T4 *i/?
aAj € is
2 3 4
34 6.33
48 1849
30 709
54 1060
CJ ... 24G .Y-
7] 1290 ~
183 987
6.0 1174
18 090 Y
46* » 445
04 — 1243
17 3001
128 769
57 1483
103 1966
64 1283
44 1316
19 277
185 2641
98 942
171 778 Y
132 1147
128 3642 Y
41 544
84 1643
54 3687
94 2044
36 1041
145 2048
140 643
40 1664
186 962 Y
48 5@ Y
34 4493
91 1145
54 712
16 1010
101 1693
24.8 1676
41 6.03
122 2309 Y
29 893
24 307
88 1846
21 2643
17 766
53 873
24 1480
121 505 Y
22 18091
74 948
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* Resident!al/Industirial/Commercial

Matrix-Note*

Column 1 -Carbon emission* from,the
in duattrial/conunerci.al secton as a-
percent of the state 3 total carbon
emissions The data are calculated
from the industrial/com mercial sec-
tors* fuel consumption ofoil, coal, and
natural'gas*.

Source for fuel consumption: "State Energy
Data Report: Consumption Estimates 1960-
1986/ Energy Information Administration,
U.S. Department ofEnergy, 1988. Also refer to
"Kay* on p. 22.

Column 2 « Carbon emissions from the
residential sector as a percent of the
state 3 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, Entrgy Information Administration, U.S.
Department ofEnergy, 1988. Also refer to
*Key" on p. 22.

Column 3 «Percent oflow income resi-
dences that have been weatherized
from the UJS.Department ofEnergy
W eatherization Assistance Program
(W AP).

Note: The number oflow incoma homes weach-
erited ia a cumulative total from 1977 to 1987.
Source: US. Dept, of Energy, Residential and
Commercial Conservation Programs, 8/16/88.
Tha total number of low income homes eligible
for weatherization is based on the 1980 U.S.
Census. Source: U.S. Dept, of Health end
Human Services.

Column 4 «State Building Code
Provisions

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

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



State /U

Alaoama
Alaska
Arizona
Arkansas
California
Colorado
Conrsencut
Oalaware
Florida
Gsorgla
Hawall

ldaho

Illinois
Indiana

lowa

Kansas
Ktmucky
Louisiana
Main*
Maryland
Matxacnuaan*
Michigan
Minnesota
Mississippi
Missour
Mortens
Nshrsska
Nsvadr ,
Naw Hampshire
Naw Jarsay
Naw Maxico
Naw York
North Carolina
Norm Oakots
QOhio
Oklahoma
Cragon
Pannsytvarwa
Rhooa island
South Carolina
South Oakoia
Tannaasao
Taxaa

Ulan
Varmont
Virginia
Washington
Waat Virginia
Wisconsin
Wyoming

tility

<<

<<

—<~<—<< <=< =<

Jo int Energy Efficiency

4 $/

3 14

Y oo
Y
Y

Y Y

Y

Y oo

Y Y
Y Y
Y Y
\Y; Y
Y Y
Y

Y Y
Y Y

—<=<
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Projects

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

Column 1<% indicates a state/utility
JEEP in the residential sector.

Column 2 «“f* indicates t state/utility
JEEP in the low income sector.

Colums\ 3 « “¥" indicates a state/utility
JEEP in the commercial sector. = *

Column 4 <" indicates a state/utility
JEEP in the non-orofit yectoi*

Column 5 «"Y" indicates a state/utility
JEEP in the industrial sector.

Column 6 *“Y" indicates a state/utility
JEEP in the agricultural sector.

Source: Alliance to Save Energy, m'Ex-
amples of Energy Efficiency Projects
Jointly Operated by States and U tili-
ties,” August, 1988.

Note: The list of projects is not exhaus-
tive, but indicates the range ofjoint
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 (W eatherization Assistance
Program, Institutional Conservation
Program, and Low Income Home Er.s:*
Assistance Program).



STATE
California

Delaware
Hawaii
[daho

Massachusetts

New Jersey
New Mexico

North Carolina

North Dakota

Oklahoma
Oregon

Rhode Island
|South Carolina

jUtah

ELIGIBLETECHNOLOGIES
Acnva/PwBw8olar,
Photovoltaic (PV)

Solar Hot Water Systems
Activa/Piuwve Solar, PV, Wind
Haat Pump Watar Haatara
Acctvs/Paaeive Solar,
Renewahle Energy Systems

Active Solar, Pv, Wind

Hydr**md;]
Solar

Solar 4 Wind

Solar

Solar

Wind

Hydro

Mathana gas
Ethanol gas

Wood bornini conversion
Cogeneration

Aetiva/Paisiva Solar,
Wind, Geotharmal
AcnvWPaaaiva Solar, Wind, PV

AcnvwPassive Solar, Wind
Geotharmal, Hydro

Acuva/Paaaivo Solar
Wind oo
Hydro

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

Solar. Hydro, PV, Wind,
Biomasa

' "CRKfIt
10* commaraai

*200 credit
I5*raaidaaaaVcoa]meraal

100* dadactioo/raaidancial only
?lmoat be taken over 4yean) 40*
irstyear; 20* fcllowin» 3yean
35* residential in 198i
25* raadential. 1959-90
15* residential, 1991

residential onhr fbr alT tech.
6* sale* ux. othergntnu
an available
25%equipmmt

T T O O B

15* raa‘ccmra
(3* peryear fbr 3yaan)
CS* readenrial in '88
40* residential in 89
35* raeidandal in '90
30*commercial

25* let $1000in 88 4 89
35*conns. over 5yean

10* rea/conun
10* rea/comm
10* rWcomm

25* rea/comm

25* residential
10* commercial

Sourco: NATAS. "Sum Energy Tax Credit Summary"
(compiled from Sute conucta) and phona update

with K. Dannehv (NATAS) 9/23/88.
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MAXIMUM CREDIT EXPIRES
nona I/x/89
3200/randantial non*
no lim it 12/31/92
$5000 residannal par none
tax year
$1000 residential 12/31/91
*ujd4Uok
t — -3as
10/31/88*
$1500in 1988 12/31/88 k
$1,000 nona
$8,000 nona
" $1,000 .none
$5,000 nono
$2,500 nona
no lim it none
no lim it nono
no lim it none
no lim it none
$10,000 residannal 12/3L 90
no limit commercial
$1000 reaidantial 12/31/89
$3J million comm. 12/31/90
$1000 reaidantial 6/30/90
$1500 commercial
$50,000rea/comm
$1000 rtvcomm none
$1500 residential 12/3L 90

$25,000 commercial

e Extansion under reviow



1988 A

NawHenosnira
NeWseraey

Mexico

ir

P o

1
1.S3S
751
3.182
847
92.380
4.582
3.451
552
8.241
2.415
1.215
302
5.382
2.468
401
418
3.222
1885
1221
2.532
1.340
4 685
1.720
518
1.814
451
235
1.237
302
5.082
900
7.372
3.244
, 144
- i.iu
Uo
2.509
7.537
300
1.544
157
2.853
13 939
809
242
3647
3379
754
2.944
560
213 573

Ilu tio n

1.839
813
1.527
785
7.882
1.603
1.872
812
2.059
1.160
357
622
5.040
2.703
950
923
1.600
;.2»3
752
1.741
2.507
3.497
1.489
887
2.071
957
631
66y
730
3.280
1.081
5.193
1.549
533
4.343
1.225
2.085
987
625
1.170
470
2.072"
5119
1'88
477
2.089
2.844
1 130
2.008
491
93 367

Budgets/O il

3
32.192
8.272
21.566
23.950
194.717
22.716
34 900
9.945
98.113
48.823
14 482
8691
98.108
51 *31
27 424
23.8&5S
27.439
51.538
15.094
38.418
70.341
70.991
36.008
28.379
41 516
9.US
li.ios
8.767
9.798
75.433
13.693
159.175
021
79.140
26.234
20.7221
96 804
8005 1
25.186
7 502
34 603i
157 187
12.454 1
5005
53.377
32.122
12.903
38 987
9374
2000162 1

4 f
16.166 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
4 648 2.340
6.347 37 000
18.783 0
14 872 3.175
6.455 994
5.249
3.035 6.000
7.950 4.600
6.049 23.689
15.000 28.733
12.315 12.989
18.203 5.500
21.113 5.000
26.014 14 333
3.797 3 200
3.721 0
1178 1984
8.146 660
22.973 0
4 200 4 486
107 661 34 053
6.9M 7.400
2.263 1 813
10.375 34 624
9 168 5 197
6 838 <2.447
12.478 0
5059 893
1774 0
9 932 1000
12.994 22 500
40 903 1 1750
3223 1500
1 950 1758
6 897 '0 200
15 676 7 696
1192 2.184
0 10 922
102 2.000
554 257 348 152
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Funds

FY B8 Air Pollution Control
Budgets/Exxon Overcharge
Funds

Column 1<FY '88 Air Pollution
Control Budgets: State and loca
contributions (SOOQOs) Source
(columns 1and 2): U.S. Environ-
mental Protection-Agency, Office c:
Air Quality Planning and Standarc
Air Quality Management Division.
Research Triangle Park, NC, 10/75

Column 2<FY '88 Air Pollution
Control Budgets: Federal contr:
bution including FY 87 carry-
over and unexpended funds
(SOO0O0s). Source: See Column 1.

Exxon Oil Overcharge Funds

(Columns 3 -5) Funds received by f
States from settlement of the Exxcr
oil overcharge case may be used b.
the States under one or more of f

energy conservation grant prcgra...
administered by the Dept, ofEnerr

Column 3 * Total State Alloca
tion of Oil Overcharge Funds
(SO00s). Source (cols. 3-5): U.S.
Dept, of Energy, Office of State ar.c
Local Assistance Programs, 9/22.55

Column 4 «QOil Overcharge
Funds Approved for Energy
Extension Service (EES), State
Energy Conservation Program
(SECP), and the Institutional C-r.-
servation Program (ICP5. The
figures, expressed in SOO00s. are
cumulative totals from March 1255
to Sept. 1988. Source: See Ccium

Column 5* Oil Overcharge
Funds Approved for Weathcriza-
tion Assistance Program (WAP). 7
figures, expressed in SOOCs. are
cumulative totals from March 1255
to September 1988. Source See
Column 3.



Alabama
Alaska
Arizona
Arkansas
California
Colorado
comaatieut-
Dataware
Florida
Gaorgia
Kswart*

"mfiSev-
Indiana

lowa

Kansas
Kaotuefcy
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minrcsota
Mississippi
Missour
Montana
Nshraska
Navada

Naw Hampohlra
Naw Jarsay
Naw Mexrco
Naw York
North Carolina
North Dakota
Ohio
Oklahoma
QOragon
Paonsytvanra
Rhoda island
south Careema
South Oekota
Tannaaaea
Taxaa

Utah

Varmont
Virginia
Wasnington
Wast Virginia
Wisconsin
Wyoming

Stat

e -M

M &
<$Ey t

1 2

IA.3 34,003
128 4008
118 22665
117 175is
157 214913
149 25382
153 = 24461
149 5782
137 87.273
141 56.833

F if If

117 74144
124 40.780
124 20413
131 19J21
133 29.252
119 29,861
141 10022
151 35.206
151 40.745
156 71981
149 33.806
12.7 19.226
129 41571
141 7737
129 12630
1272 >966
149 7913
141 55.350
134 13171
145 04.716
141 52.166
12 5632
144 «1341
145 30833
147 22741
148 77636
120 5429
139 26.250
129 6.236
126 39521
140 146346
134 12100
163 4774
156 51726
153 35993
141 13181
159 38428
121 5373
142 1834953

iTesT-PerrG allon

t
M

s [/ /
t

3
2.378826

313365
1920966
1506.274
13671896
1766814
1474, 167

366.611
6.380.296
4043074

5.398459
3290.247
18483257
1509013
2.201428
2512473
711,570
2.327.090
2.701.906
4624070
2.270.846
1517459
3414.541
547.564
975438
626.446
531.966
3929918
978.146
6.519.533
3,751.030
460453
5,641.286
2,125606
1544.366
5.313800
431.162
2025805
483614
3130831
10.579.296
900442
293,686
3.318.366
2.354.252
936.814
2414994
443256
129062931

30

StatheS Per Gallon
a I'IX Notes
Column 1 <Estimated State
MPG

Bated“6n 1986 gallons of gaso-
line consumed and vehicle miles
traveled as shown in columns 2
and These-figures include
ante—M HP 9 & ks and buses.
Source: “Highway Statistics
1986," U.S. Department of
Transportation (DOT), Wash-
ington, DC.

Column 2-Vehicle Miles
Traveled (millions)

Source: "Highway Statistics
1986," Tabl#VM-2, U.S. DOT.
Washington, DC.

Column 3 «Motor Fuel Use
(thousands of gallons)

Sourct: "Highway Statistics
1986," Table MF-21, U.S. DOT.
Washington, DC.



Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawali

ldaho

lllinois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missour
Montana
Nebraska
Nevada

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

Utah
Vermont
Virginia
Wasnmoton
West Virgima
Wisconsin
Wyoming

Reforestation

N NN

[ ]
= =
NP RPN G GN

w

23
\2

24

12
23

2 3
21725 67%
129045 36%
19384 27%
15987 51%
39381  39%
21338 32%
1815 59%
398 33%
16549 48%
23907 65%
1748  43%
21818 41%
4265 12%
4439 19%
1562 4%
1358 3%
12256  48%
13883 49%
7 z ...
2632 42%
3097 62%
18220 50%
16583 :33%
16693 55%
12523  28%
21910 24%
722 1%
8928 13%
5021 88%
1985 43%
18526 24%
18775 62%
16891 61%
460 1%

7.397

28%

8971 20%
28055  46%
16997 59%
399  60%
12257 54%
1690 3%
1325871 s50%
23330 14%
16234  31%
4479  75%
15968 63%
21856 51%
11942  78%
153191 44%
9963r mY%
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4 5
*364 (2%1 225.197 52%)
No Oau
301 5%1
* 1204 7% 76,582 ( 9%
o771 (2%1 652 A%
033 4% 636 (. 3W
45(2
4% 2%) 116 60/
*490 (%1 84.388 (91%
1349 (5% 470.392 (92%
238 (12%) (0%
*92 (0%’ 1048 (1%
*455 (12%) 8463§2%
#497 (13%1 4677 (2%
¢l EO%I 6.923 (.S%g
+14 (1% 2,080 (09%
96 El%) 1.802 (.5%
*675 (S%lr 33.4*5 (43%
*5 (Cl% 1690 (6%
21 (1% 344(12%
145 (5% 10(40%
1050 5%; 6.476 (5%
*126 (1%) 32691 (2%
«22 (0% 298861 (55%
*353 (3%l 4,183 (.3%
-649 (3%) 1188 (.05%
«307 (30%1 1686 15W
41245 (16%K 0 (0%
*3 10%)
*57 (3%l 0 (0%)
&467 (3%l 0 O%)
+1557 (9%) 2.130 (5%)
* 1152 (6%1 60226558%3
439 (9% 747 (.04%
*¥1251 (20% 5.797 (4%
+458 (5% 528 (.05%
*1755 (6% 1078 (.2%
* 172 (1% 1613 (3%l
*5 (1% 0
*8 (0% 164.629 180%>
1% 795500%
—98 1%  >8337 (5%
EO% 10.740(3%)
*677 4% 0 10%
*32 (1% 0(0%
«449 3%1 20651 (42%
* 1325 (6%  1.0101.1%
* 274 (2%i 20 (4%
*412 13%1  29.56117%)
62 M%t 3*003%

geee



ey W Reforestation -
4v mx 3t s |
Column.1- Acfc&RaiirControlProgram*
“F designates thatth* stale baa ax*acid tain.deposition-cootrrT prdgnmritiplacekV"® *hat the
sUUpartid'paS™nrEpASTAR (Stat*AridRkAPPftigramwhiciritvohnearsM irrKf*otSj™aaiyailJ and
EPA cooperation with States toanahre~impUg~UfonJinnn that th»StdftyCovemor
has appointed arresearch taa™fBrc™~"™'~as™natejTthat the statelegislature ha» mandated, research
“designate* that state has sulfur dioxide emission* contma, MM« N2y NN * -
Sourrw.- *AdtfRsin: The View From the 3tetei* p. 100 and p. 118. Phoee conversationwith Brian. KeCean, EPA
STARPra”™ im 79/29/BV mSummaryofA«d Rain Lew*," StateandT ™ ts ™ ~  Fdluti<mProcrwAdminiscra<

Column 2 - Total ForgetLand Art*. 1987 (thousands ofan
Sourest U iL' Depegg Bentcf’\gn‘culfarerIJEDAffForect E (N Krialyeteof™ TIBKatras™~nfnTK U.S. 1989-
2040 ( D r * : ~ r rod ii.n~/Bredtma "

Column 3 «PercentofStateljui4 A«i*iCovered byF

Column 4 * ChangeIln TotalForestLand Area & 7771987 (thousand*ofacres)., ;! .
Numbers may not be precise due to some changes in forest land elaseiflicatiohu’'Sara”phing errors will also
be greater torotland acreages,-AlaskaTnumbers are not comparable over time due
to significant improvements in recentinventories, which have identified soma 10 million new acres of
forestland ™ g *ltg |lii*:i™~ ™~ -
Source: USDA’\Forest Service, “Analysis ofthe TimberSituation in the United State*, 1S32-2030 and
1987-2040" : fit 1

) a

Column 5-Acres ofFarmland Planted to Trees through the Conservation Reserve Program

(CRP), May 1983, and'thc percentthis reprtsentaofthetotal acreage enroUfKija each statedn the CRP.
*0 indicates ihatK itatehad noacre*.enrolled in the CRP™ "eeX R KKk ex xX**

In the program ftrmers arapaidafeeto remove hij*tyerodxhTecropland from production for a least 10
years and to coverthe land with a soil-conserving crop, such ca trees, legume*'orgrasses. The CRP has
been hailed at the greatest tree plautingprogram fn the history ofthe Nation, yet tree planting has
fallen short ofthe original goals satforth in thel985 Farm Biill,La, that 12.5% ofthe the totalenrolled
CRP acres b« converted to trtea’\ ffeife NN

““““““““““ [y >'>1T -,

Column 6 sReforestation Management V*-- v.T-

Score given to stataaba*adon themanagementmechanisms used to promote natural and artificial
reforestation on private forestland. A score of5* is highest and 1* lowest, “hd"* no data. (1) Manage-
ment mechanisxnrfneldded are educational programs, voluntary guidelines, financial and tax incentives,
and legal regulation*:": States that used a combination ofthese 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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those of the sponsors and reviewers of
this publication.
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466-6880.
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CFC SUBSTITUTES.:.
Candidates pass early toxicity tests

Three leading candidates to replace
ozone-depleting chlorofluorocarbons
(CFCs) have shown no significant
toxicity in shorMenn teste, tha*
clearing one major hurdle on the
road to commercialization. However,
the compounds still must undergo
two-year inhalation atudia* toM o-ii
theyarose cancer.

1M\e urgent need to find CFC al-
ternatives is underscored by the lat-
est news from Antarctica: The "ozone
hole" has returned with t 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
foradecade.

This year, data both from a Na-
tional Aeronautics 4 Space Admin-
istration satellite and from balloons
launched from the ground show
ozone over Antsrctica is being
chewed up at a 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 atratoephere—was destroyed
during September and October.

Unlike the fully halogenated CFCs
they are designed to repUcu, the
three compounds that have just
deered preliminary toxicity tests—
HCFC-123 (CHQjCFj), HCFC-141b
(CHJCQIF), and HFC-134* (CHZ-
CFj)—ail contain hydrogen atoms.
HFC-134»doe*not mntatirany chlo-
rine atoms. The hydrogens make
the compounds susceptible to oxi-
dation in the lower atmosphere, be-
fore they can cany chlorine into
die stratosphere.

"TTiif toxicity studies were con-
ducted by the Program for Alterna-
tive Fluoiocarbon Toxicity Testing
(PAFT), aconsortium 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 as essentially nontoxic.

U k«ly candfcUrtaa to replace CFCs contain hydrogen

emanate aarsH 38 Ommumim 0=y -
KPC-1S4* PotenM auhaQutt A 0 Ccmmardal-acai#
(CHJFCF*) torC\CS121enr*-- Blants announcad
' mm y Id Du Pont
air condMonanl
05 Vpesme 0 008 G
(CHCICFS) ?ﬁ(ﬁ‘gn foam. gy Ou Pont
CFC-U1b Potent%l MJWUM U 0081 Commarcial- acala
( HjcC J f) Bant announcad
ptaatic loam y Ou Pont
HCFC-22  Homn# or-condrttotv 20 0.053 In commercial uu
(CHCIFj) In9. 'oam rood
COTMMNnR
e Cim—— VtaIITf‘fr(mLmn%u rw raama'.—m'ax» Wr— rnra m.NL*
Cata— te r— »» IDCTC-m. —lan d— fa Av— m10.-ava*» — [T0GA

Among other findings, the substi-
tutes caused no birth defects or sig-
nificantalda—eyeirribaaki

"We expected them to be safe and
they are," says C Ani'hony M cCain,
program manager of Du Pont's
Freon prodoc*MigdcH**Xhe.long-
| in 1i fiM jygViHi*will all
be initiated by the end of 1989. he
says, and the results likely will be
available in 1992 or 1993."

The toxicity data w ill be published
in the open litexiture, 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-134a are on
EPA's inventory of existing chemi-
cals, compiled in 1979 under 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 vet.
HCEFC-lilb, 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.

ia lastweek announced plans to
build an HFC-134* 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 Christ!. Tex.
KFC-13*Sa likely will replace CFC-12
fCQjFj) in auto air conditioners anci
refrigerators.

Du Pont also is building an HCFC-
123 plant in Maitland, Ontario, and
is converting an existing facility at
Montague. Mich., to produce HCFC-
141b. Those compounds are likeiv
substitutes for CFC-Il (CCIjF) m
foam-blowing applications. None of
these plants is expected to be In

production for at least two years
Pamela Z-rer



*\ r

.o Vy Jersey
Global! Cljiiiate
Chari, ... Lnlirjative



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 bv 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 he%e 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 also 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 t.fects. Itis
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
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EARTH'S SURF ACL

THE ““GREENHOUSE
EFFECT "AND OZONE
DEPLETION: CAUSES
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 fanning to flying —are
greatly 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, \i: ihe 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 isonly 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 ¢ an(%mg our
envifonment.

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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Current climate models predict that average

global temperatures will rise between 3and
10" F by 2060 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 lce Age — 18000 years ago —
average global temperatures were only & F
colder than they are today. Thus, 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 changes 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

- 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 conm+
monlv used as the coolant in air conditioners,
as blowing agents in insulating foams, as

inmenl Institute, fin - «lli 125"l

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

they 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 3to 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. Earlier this
vear, scientists found that 50 percent of the
ozone had been destroyed ina 10 million
square mile area over Antarctica. Although
no such holes have been discovered at loner
latitudes, overall global ozone levels have
declined measurably. Inaddition, 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.
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WHAT CAN
NEW JERSEY DO?

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
prepare for and adapt to the changes that
will occur.

New Jersey is in a unique position to take
up this challenge. As the Nation's most
densely populated state, we can lead the wav
in building more efficient homes, offices, and
factories. We can encourage people to drive
less and use public transit more. And we can
reduce the use of ozone-depleting CFCs.

the
1980's

I

e

A )

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 wail.

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

jersey."

— Governor Thomas H. Kean

The goals and strategies outlined here are
the first phase of New Jersey's effort to
develop and implement policies that will help
solve the problems caused by global climate
change. We cannot solve these problems
alone. But New Jersey can provide the
leadership and initiative that will begin that
process while at the same time making our
businesses and industries more competitive
in an ever-changing world.
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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 C O ,. 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.,.

* %

Carbon,Dioxide

C0j (57)
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Under the Montreal Protocol on Substances
that Deplete the Ozone Layer, which went into
effect in January 1989, the U.S. is committed :o
a 50% 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 :0
develop safe, effective alternatives. Heating
and air conditioning equipment will have to rte
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 chemica.s

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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Consum ption

Lise by State

Almost all of New jersey’s energy needs are
supplied by fossil fuels: coal. oil. and natural
gas. In 1987, 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 w ill 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 forrelamping
State buildings.

Opportunities for using cogeneration in
new or renovated State facilities w ill 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 if a 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 State budget.

Bulk 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 LffECYCLE COSTING?

A
Lifecycle costing is a 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 footrefrigera-
tor coats $600, but uses $265 worth- of electric-
ity per year. A more efficient model costs -
$700, but usesonly $183 worth of electricity -
($82 less per year). The extra cost fa purchase
the more efficient model ($100) iapaidfceckin
just over 14 months and, over the 15year \.
lifetime ofthe refrigerator, the rjettawfiig? jbr ¢
the more efficient model are more than StiOO...
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State purchases of recycled products will
be expanded, and additional information on
the availability of recycled products will be
developed. The energy saved by recycling
one ton of aluminum is equal to the energy
produced from 1638 gallons of oil! If all of the
aluminum used in the L'S each year were
recycled, we would save more than 16times
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 isa 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, New 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 toencourage
manufacturers to produce still more
recyclables.

Opportunities for maximizing recycling
of pavement will be investigated.

CITY MPG

37

dWAY 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 asablowing agent will be reduced or
eliminated.

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



Strategy: Encourage Energy ConserySdbii
and Reductions in Greenhouse Gas Emissions ¥v61f0,][2

Although State government can lead by -
example in the effort to reduce greenhouse
and ozone-depleting gases, others can help,
too. The majority of the energy consumed in
New Jersey is.in the private sector — nearly
half in the residential and industrial sectors
alone. Thus, additional measures that provide
incentives to businesses and homeowners to
conserve energy and to limit emissions of
greenhouse gases must complement the
State's own efforts.

The energy and construction industries
offer outstanding opportunities for institu-
tionalizing energy conservation practices.
Once in place, these measures will guarantee
energy savings throughout the life of a home,
factory, or office building.

Traditionally, utilities have been allowed
to profit only from the construction of facili-
ties that produce or distribute more electric-
ity, gas, or water. When a utility spends
money to encourage customers to conserve

"l

energy, however, itcan only recover that
‘initial investment — without a profit. This e,
legulatory structure creates a hias in favor of
expensive, new power plant construction -
and against more economic conservation'
programs. "ot o\

New regulatory approaches must be
adopted thatwill allow utilities to profit by
reducing demand as wellas by increasing.
supply if we are to give conservation pro-
grams a better chance for success. In addition,
regulators should work with utilities to
increase the information availahle to ratepay-
ersregarding their use of energy. Such
knowledge is critical if homeowners and
businesses are to make informed decisions

about efficiency improvements.

Long term savings can easily justify the
initially higher costs of many energy conser-
vation measures. However, those initial costs
often prevent New Jersey's urban residents.

~



as well as those who rent their homes,

rrom 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 1/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 amore efficient
and less polluting power pool.

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

Options forimproving 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 of green-
house and ozone-depleting gases getting into
our atmosphere, more remains to be done.
Past emissions may have committed the
world toa 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
bK strategies that will help us adapt to a
changing climate.

Strategy: Under*,
Sea Level Rise

Warmer temperatures will cause the

I 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 bv the vear
j 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 toaccompany a warming of the
oceans will exacerhate these effects at the

expense of coastalcom munities and impor-

tant fish and wildlife habitat

New Jersey's shores are particularly sus-
ceptible toerosion because they are low, flat,
and composed of highly erodible sand and
gravel. In such areas, every foot of increase in
the sea level can move the shoreline inland
between 100and 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
S800 million to nearly SS 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 toerosion during the next 30 -
60 years. These and other approaches should
be reviewed in aregional 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.
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Reducing the threat of global climate
change, or adapting to its effects, requires
cooperation locally, nationally, and interna-
tionally. The sm all changes that each of us
can make in our daily routines — car pooling
or using mass transit, recycling, orconserving
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: Improve
About the Causes and

Effects of Globai Clim .u*- Change
Educating New Jerseyans about the causes
and effects of global climate change is a
critical first step to im plem enting the policies
and programs outlined in this document. The
following measures will help ensure that we

take that step.

Teachers, administrators, and hoards 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, State
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
cLmate, 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 resul. 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

W HEFIJIAS, 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 glcoal climate change.

a. All Slate 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
over 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 halons, 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 these 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. Ktan
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

ﬁpw O Cormcatons P Edction
eukows



Jy H.JO9EFHEBERT

WASIfINGTON ~ Pyps»

o t, ip in

Bush says work on global warming
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problem was not scientific  ses on thp issue when manv —  Arguing that key scientif- not believe it is "time for a

warming issue, but "time
for a call to research and to
find out more about It."
"Our goal continues to be
matching policy commit-
ments to emerging scientific
knowledge — and a nifrMgl
Ing of environmental pf3flc-
tlon to the continued bene-
fits of economic
development,” said 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 neat and re-
flects it back to earth, caus-
ing a warming of the globe
While there is ':ttle dispute
that greenhouse gases are
increasing, there remains
disagreement within the sci-
entific community as to now
severe the warming will be-
come and what effect it
might have in the earth

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

Or. 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 concents that if pollu-
tion ccmrols are imposed
ioo quickly, there could be
severe economic disruption

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

but a lark of U S leadership

N Carbon dioxide,

* methane, nitrous
oxide, and
chloroflurocarbon
gases from
automobiles,
factories, etc., are

scientists already are con

ic questions have yet to be

Greenhouse gffect

released into the air.
3ecause the heavier P

than air gases do
not dissipate, a

harrier surrounding

the earth is forme

The barrier results in a ‘Greenhouse effect,

Sunlight is able to

* Bass through the

arrier and warm
the earth, but the
resulting heat is

unable to escape
back into space.

trapping heat around the earth's surface.

The resulting Warming
major changes in glo
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

6 ﬁwas a gross
disappointment}

— Sie,rrfl Clup'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, out
said the finai version reflect-
ed the views of the presi-
dent

During a campaign ap-
pearance in Michigan on
Aug 31. 1988. the.n-candidate
Bush endorsed unilateral ac-
tion to deal with greenhouse

Is predicted to cause
al climate patterns,

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 his 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 or.
Monday announced he is
calling a meeting at the
White House this spring i-
bring together top environ
rr.entalists. economists jr.c
ecologists to f*PP.,e u'ith
the global v arming

call to arms" on the gi/vta



done in reaching the export decision. He quoted Canadian Minister of Energy. Mines and Resources
Jake Epp as recently having said ““Canada does not offer limitless quantities ofcheap 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
the government can do to encourage their use was the focus of pre-Christmas DOE hearing to address
the environmental issues surrounding energy development and use. Environmental Protection Agency
Administrator W illiam Reilly joined Energy Secretary James W atkins at the Dec. 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 W atkins 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 the 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 adm inistrations 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 ¥e been using
have worked in the opposite direction of what we wanted,” W atkins said of regulations that have led
utilities to retrofit and rcpower old power plants rather than acceptnew technologies that produce fewer
toxic byproducts. "W e mustlook 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 DO E, added, "G ive us
ideas on what we could do to encourage utilities to get the old powerplants out.””

There was no doubt that Reilly and W atkins 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 thatcannot be eliminated; and minimizing
waste thatcannot be eliminated orrecycled. W atkins 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, DO E 3 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, notsimply 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 icdcral 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 are 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 states and
utilities that 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. W atkins said the U.S. needs to
make no apologies for its efforts in that area. "W e are making investments and we are serious about the
issue. The scientific disputes are natural and we must listen to both sides and let the debate evolve," he
said. W atkins also said he ihought more research is needed on ways to neutralize the effect of carbon

dioxide rather than focusing entirely on ways to reduce it.

W atkins 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

6 INSIDE ENERGY/with FEDERAL LANDS —J»nu»ry 11990



know what is actually possible and when it can come on line. Wc 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 States' Pettit championed waste-to-encrgy technology as an alternative energy source, and
told Reilly and W atkins that waste-to-energy programs deserve further research. ““The federal govern-
ment must provide leadership for making use of environmental opportunities in energy development.”

N ick Fedoruk, exe.utive director of the Energy Conservation Coalition, said biomass technologies
could be more com petitive in the fuels market with more research. Even Texaco 3 general manager for
corporate planning, Clement M alin, said thatcompany 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 D O E 3 proposed un-
derground repository in Nevada, an independent review com mission has concluded.

In its final report to Congress, the three-member Monitored Retrievable Storage (M RS) Review
Com mission said it "sees no compelling reason to alter its original position ... by recommending ex-
tended spent fuel cooling periods.” The panel3 charter expired Dec. 31.

The panel was asked in November by the Senate Energy Com m ittee to examine the advantages inter-
im storage would provide by offering a "cooling down””period for spent reactor fuel. Supporters of an
M RS, including committee Chairman J. BennettJohnston, D-La., had argued that the perceived benefit
of allowing reactor fuel to cool was a "driving force"” behind the concept of interim storage and com -
plained that the com mission had failed to address the issue in its Nov. 1 report assessing the need for
temporary storage (1EIFL, 6 Nov, 1).

The commission, which was created by Congress in late 1987 to study the need for an MRS,
released a controversial report thatrejected construction of an interim facility tied to the construction
and operation ofa permanent repository and recommended instead the construction of two sm aller
storage facilities without sim ilar constraints.

Supporters of a single large M RS, including Johnston, criticized the panel3 report and raised the
cooling issue to partly justify arguments for interim storage.

The commission 3 addendum, sent to Johnston Dec. 20, acknowledged that aging ot spent fuel prior
toemplacement in a repository is "an important part of prudent spent fuel management. It allows time
for decay of the shorter-lived fission products in the fuel and reduces the 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 rcsull;ng repository costs

The com mission 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 emplaced being about 20 years
old. “*This aging of the fuel would occur regardless of whether there was an MRS in the system
the com mission said.

Further, the com mission 3 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 unsalurated
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 repository at Yucca Mountain,” the com mission told Con-
gress.

Though the members advised Johnston that the issue should be re-examined by the year 2000, the
com mission 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 oldcst-fuel-first emplacement, almost all of the spent fuel will autom atically be

aged at least 20 years."—- JeffBarber
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rrANEL TO PERFORM QUICK ANALYSIS OF PROPOSED CHANGES IN SSC DESIGN

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

Energy Secretaay James Watkins ordered the HEPAP review after SSC Laboratory Director Roy
Schwitters informed him last month the lab would propose doubling’the size of SSC’s injector facility
from the original design level of Ltrillion electron volts (EIFL, 18 Dec, 1). The change is likely to add
several hundred million dollars to the current SSC cost estimate of S5.9 billion.

The HEPAP subpanci will examine the physics issues involved in the SSC design changes, but not
the cost issues, which are 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, HEPAP chairman, said the subpanc! 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 Drell, 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. ?r";ociate director of the SSC Laboratory; Robert Palmer,
Brookhaven National Laboratory; Jack Sandweiss, Yale University; and Norman Ramsey, Harvard
University.

The SSC Laboratory has proposed chan?es in SSC’s 1986 conceptual design, maintaining that
die injector energy level then proposed is insufficient to ensure that the collid ¢’s main ring will perform
asenvisioned. The lab’s computer modeling has confirmed that the injector energy ought to be 10% of
the main ring’senergy level, or about 2TEV, to ensure the original design’s ultimate 20 TEV energy
level in the main ring.

Sources said ti.at :r. 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 $5.9 hillion cost estimate developed in 1986.
Those options would result in a reduction of SSC’s energy below 20TEV. — David. Knmer

CONGRESS SHOULD HAND OUT ALTERNATIVE FUELS TAX CREDITS to all applicable facilities
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 after
Dec. 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 seam gas that has been an important incen-
tive for producing this premium fuel for almost a decade. This tax credit for coal seam 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."

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

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

DOE is conducting the scries 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 the final product to Bush in the fall.

For more information contact Scott Neiucl 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 artcr having served as chief of the Air Force’s Environ-
mental Division in Washington, D.C.

In his new post, Kane will direr' ¢cM O ’s waste-site cleanup activities, including risk assessment, en-
vironmental auditing, regulatory compliance, and occupational health and safety.

tb INSIDE ENEROY/with FEDERAL LANDS — January 1. 1990
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SUMMARY OF
THE GLOBAL WARMING PREVENTION ACT H R

The kev seine about this bill 1is that it estsolishes a
ccmsrenensive least-cost energy planning process cnrouchcuc the
federal coverr,r.er.t, including ell foreign aid orcarams supported bv
The U.S. The bottom line result of Phis approach is to create a
e:1.Tvir. strategy, as much as possible, far reducing global greenhouse
rases vmle reducing energy costs ac the same time. |Indeed. <% :Isu.:
as Z2veil have referred to Phis bill as the "global ccmpetitiver.ess ar.d
U.S. productivity enhancement act" because it should, help Americans
eventually save several hundred billion dollars per year on their
enerov bills, create high-efficiencv eneray-consumina devices ~ far
expert. reduce foreign oil Imports and the trade deficit, and reduce
a rar.se of ocher environmental pollutants m addition to rreen.neuse
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 1investments 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-dioxide emissions 41V
oelow*what they otherwise would have been, and are saving U.S
consumers a phenomenal $150 billion per year. The energy savings
have also dramatically reduced foreign oil imports, cutting the trade
deficit by more than $40 billion per year.

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

retailed studies show that the U.S. economy could maintain robust
economic growth vnile achieving between $150 billion to $2!C :illicn
par year 1in 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 1innovations and new commercial
opportunities, nor have any public policy efforts been made to deal
with me threat :z global warming. The proposed legislation secs



Efficiency is net a panacea ce the global warding problem, cut
represents the most important first step this and other nations can
take in reducing greenhouse gases in 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 he taken, and that are addressed in
this legislation, include: rapid development of ecologically
sustainahble renewable energy resources? prevention of 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 develoFing countries through increased
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 its course.

The bill gives high priority to reinvigorating the nation's renewahble
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 renewahle energy resources exceeds 80,000 quads — five
to 10 times larger than U, coal reserves. ERAB estimates that 80
quads could be economically extracted from this resource base (or 80%
of the energy Fro'ected to be needed by 2010), if the nation
maintains stable-level RD&D funding. This bill takes that advice

seriously.

Natural gas can also play an important role as a bridging fuel, since
it produces about half as much CO2 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

Intercooled Steam-Injected Gas Turbines (ISTIGs) and Chemically
Recuperated ISTIGS SCRISTIC-S). TheK are 50% mors efficient than
conventional pcwerplants, 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 SIS 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.

2



me
American Forestry Association, which has identified opportunities fg
planting ever 150 million trees in urban communitiesThe trees ars

estimated to save consumers $4 billion per year by reducing the
"summer heat island" effect and the need for as much air

conditioning.

Key features of the bill include:

National Goals

0 20% reduction of 198? CO2 emissions levels by 2000

0 Inti Global Agreement on the Atmothere bg 1992 setting a global
goal of 20% reduction of 1938 C02 levels Dby 2000

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

TITLE | — National Least-Cost Energy Plan

0 Changes the National Energy Policy Plan (NEPP) into the National
Least-Cost Energy Policy Plan (NLCEPP% and mandates DOE to
prioritize policies in 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
reduce energy use per unit of GNP by 2, 3, 4, 5 and 6 percent
per year, and estimates of CO2 reductions resulting from each

option;
0 A 2-year Action Plan to meet the goals of the Least-Cost Plan,

TITLE Il — Energy Efficiency

0 3-_Ye.ar R&D authorization of a minimum of $868 million — $222
million in FY90, $296 million in FY91, and $35C million in FY92
(compared to $162 million in FY83, 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 cast

15 years]

o Establishment of 10 research centers to achieve multiple
improvements in 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 50 retrofit buildings;



save taxpayers several billion dollars additional over the [ife of
the improvements — federal buildings currently waste over S3 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*adoptin(i the
rating system, and direct primary and secondary federal ending
institutions to loan for energy-saving improvements as standar
operating procedure — $20 million for 3-year authorization;

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

0 R&D initiative to reduce energy and stratospheric ozone depleting

chemicals — a minimum of $30 million for 3-year authorization;

o Expand DOE's Least-Cost Electric U tility Planning Initiative — a
minimum of $30 million for 3-year authorization, and implement a
Least-Cost Gas U tility Planning Initiative — a minimum of $15

million for 3-year authorization;

nation's $170
ngs, but current
es savings will
|g]ned to overcome
S

[NOTE: Efficiency investments could cut in half the

billion per year gas and electricity bill for buildi

utility regulations make it unlikely that most of th

be capture — these least-cost initiatives are des

these barriers with innovative changes in regulation

0 Requires Dept, c¢f Transportation tc review and report on
Least-Cost Transportation options, including mass transport
options, integration of transportation and land-vs,* planning,and
expansion of urban walkways and bikeways;

0 Directs FederaI_Enerﬁzy Regulatory Commission to pursue rigorous
Least-cost utility planning in interstate power sales;

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

TITLE Il — 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;

0 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 in FY90, $350 million in
FY91, and $400 million in FY92 (compared to $161.4 million in

FY89);

TITLE IV — Vehicle Energy Efficiency4 Improvements



d to increase new light car m.ileaoe to

vehicle fleet — anticipate
ucks to 35 mpg by 1999;

Ci
45 mpg and new light tr

Steadily raises federal vehicle fleet average fuel econcmy,
reoumn%. federal fleet to achieve 45 nog for light cars and 25
mpg for light trucks by 1399;

0 Steadily raises gas-gqguzzier 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%
efficrent;

TITLE v — Solar and Renewable Resources

0 3-year authorization for R&D program of a minimum of $305 million
— $200 million in FY90, $265 million in FY91, and $340 million in
FY92 (compared to $111.6 million in FY39, but still far less than
the FY79 level of S356.9 million);

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

[NOTE; DOE studies note that renewable resources constitute one of
Amer ca's largest energy reserves — over 30,000 quads per year, over
five times America's coal reserves — and that 80 quads (or 80% of
projected energy needs in 2010) could be economically extracted
within 25 years bg 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);

0 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 Hvdrooen Fuels

0 5-year authorization of $200 million for R&D on production and use
of renewable energy-generated hydrogen fuels — ($20 million in
FY90, $30 million 1In*FY91, $40 million in FY92, $50 million in

FY93, and $60 million in FY94);
5



0 4-year authorization of $200 million for cost-matching commercial
demonstration of advanced gas turbines (ISTIGs, CRISTIGs, etc.;,
with units not exceeding 112 megawatts each — ($50 million for'

each o' 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 renewahble
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 CG2 emissions from coal combustion;

TITLE VIII — U.S. Forest and Agriculture Policies

0 Requires report assessing the extent to which the nation's lands
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;

0 b5-year authorization of $100 million for the Agriculture
Productivity Research Program, designed to help farms fix ni
and carbon and reduce dependence on fossil fuel inputs — ($20
million for each of FY90 to FY94, compared to $3.9 in FY39)

0 3-vear authorization of $39 million for developmentof 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.

o Establishes an urban tree planting program designed to reduce the
"summer heat island" effect m communities, leading to reduced
energy costs and carbon-dicxide emissions — ($100 million

authorization);
TITLE IX — Development Assistance

o Establishes a 3ilateral Tropical Forestry and Agroforestry Program
to slow deforestation, and promote reforestation, afforestation,

and agroforestry;

INOTE: Over two billion acres of thesworld's forests have been



¢ Establishes Multilateral Tropical Forestry ar.d Agroforestry
Program to achieve similar . .

(NOTE: Developing countries are losing 5 million hectares of croolar.d
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 in these countries]

Bans import of weed ar.d wood products from countries failing to
implement Tropical Forestry and Agroforestry Programs defined
above;

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

Establishes Least-Cost Transportation Policies to guide aid and
loans to recioie.nt countries,

Establishes Multilateral Least-Cost Energy Program that encourages
all multi-development landing institutions to implement least-cost

energy policies;

Promotes debt reduction for developing countries implementing
environmental conservation measures;

TITLE X — International Initiatives

0 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 2!
13S3 levels by 1000, and further reductions beyond 2000 as deemed

necessary by periodic review;

0 Adopt a binding multilateral agreement requiring reductions of not
less than 23" in emissions of oxides of nitrogen over 1237 levels

by 1SSS;

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 c¢f this Act?

o To convene an internatcnal meeting in the U.S. to encourage the
excr.ange of information on energy efficiency and solar and
renewable energy resources mat are ecologically sustainable;

TITLE XI — World Population Growth

¢ b5-year authorization for family planning services of $2.73 billion
ar.d at least $230 million availaoie for the United Nations
Population Fund — ($500 million in FT90, $540 million m FY91,
and $530 million for each of F"?2 to FY94, compared to 3242
million in FY32 for international family planning services;;
/



development.

siae.ntls
, . ar.d 3 orher
Presidental appointees.

0 3-year authorization of $45 niilion for Conference and Commission
— ($10 niilion in FY90, $15 niilion in FY91, and $20 niilion in
FY92).

TITLE XII — Recyclable Materials

0o Establishes Office of Recycling Research and Infornaticn within
the Dept, of Connerce co pronote recyclable naterials prograns,
and to report on the nation's progress in using recyclable
naterials;

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

0 Study of federal, state, and local governnent policies and
practices in recycling governnent-generated wastes, and in
procuring recyclable naterials, and recomnend changes in public
policy to increase such efforts;

0 Pilot project on nunicipal waste and sewage sludge conposting;

o Study and scientific research r.e%a_rding degradable naterials and
recycling, and identify potential incentives for facilitating
development of new markets for recycled ncndegradable naterials;

0 Ban production or sale of certain designated nonrecyclable
consumer goods;
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BY REP. KOPONEM. E Ilis, Goll. Gr-cnberg, Brown, Ulmer

IN THE HOUSE
HOUSE CONCURRENT RESOLUTION NO. 41
IN THE LEGISLATURE OF THE STATE OF ALASKA
SIXTEENTH LEGISLATURE - SECOND SESSION
Relating to Earth Day.
BE IT RESOLVED BY THE LEGISLATURE OF THE STATE OF ALASKA:
WHEREAS April 22, 1990, 1is the 20th anniversary of Earth Day: and
WHEREAS F.arth Day 1970 benefited all citizens of the state, the United
States, and the world by celebrating the richness and complexity of life,
and by calling attention to those systems of nature that sustain a fruitful
and happy existence; and
WHEREAS our greater awareness of human need for an abundant and
healthy environment has shown the way for long-term economic prosperity and
cultural well-being; and
WHEREAS recognizing Earth Day in 1990 will confer similar benefits to
the people of the state; and
WHEREAS Alaska is dependent upon and receives great benefit from our
clean air and water, our rich ecosystems, abundant natural resources, and
great natural beauty; and
WHEREAS this legislature wishes to recognize and -encourage private
citizen initiatives such as Earth Day;
BE IT RESOLVED by the Alaska State Legislature chat April 22, 1970, is
declared Earth Day 1990; and be it
FURTHER RESOLVED that private citizens, businesses, government agen-
cies, schools, civic groups, and others are encouraged to observe Earth Day
1990.
COPIES of this resolution shall be sent to the Honorable George Bush,
President of the United States; the Honorable Dan Quayle, Vice-President of

the United States and President of the U.S. Senate; the Honorable Thomas S.

HCRdnlA -1- HCR 41



1 Foi. Speaker of the U.S. House of Representatives; and to the Honorable
2. Ted Stev.ns and the Honorable Frank Murkowski, U.S. Senators, and the
? H«v*orabli» Don Young, U.S. Representative, members of the Alaska delegation

in Congress.

HCR 41 -2- HCRO41A



Earth Day 1990 s coming on Sunday, April 22,1990!

Millions of Americans are searching for an effective and dramatic way to demonstrate
their concern for the environment. Earth Day 1990 will be a time for us to commit "for the
record" by taking a pledge to challenge ourselves, family, and communities to honor the
environmentwhen we vote, purchase, consume, and invest. Many activities are planned ncro»
tﬂe va/orld at a grass-roots level. We encourage your consideration in planning activities for
this day.

Schools are being asked to involve their students, using an exercise to involve the students
and parents in appreciating home and community environmental issues.

Communities and local governments are being asked to examine their role in affecting the
environment as are companies and corporations. They are also being asked to adopt the
Valdez Principles (named after the EXXON Valdez oil spill incident), a set of ten guidelines
fordqorpgrate conduct on the environment. A copy of the principles are attached for posting
or distribution.

Rural Alaskans have an obvious reason to be concerned about the environment - we
depend upon itfor their livelihood. Y€t there remain many Opportunltles for us to use our

resources more wisely aswe seek to develop our future.

~ Abill now before Congress seeks to declare the 1990'sas the Decade of the Environment.
With the many concerns over how humankind's activities are impacting the planet, this day is
a wonderful opportunity to demonstrate our commitment to supporting the Earth and its

ability to sustain life,

As Energy and Housing gets more relevant information for you on Earth Day. we will be
forwarding it toyou. In the meantime, we ask you to think about how each of us can make our
environment hetter.

Furtherinformation on this and other Earth Day activities can be obtained from:

Tanana Chiefs Conference, Energy and Housina Services, 122 FirstAvenue, Fairbanks.
99701 orhbyphone, 1-800-478-6822 or 907-452-8251



The Valdez Principles

These principles were drawn up to help direct corporate conduct into the 1990's. Sub-
scribers to the Valdez Principles affirm that corporations and shareholders have a direct
responsibility for the environment, and must conduct their business as responsible stewards
of the Earth and seek profits only in ways that leave the world healthy and safe.

The Valdez Principles are as follows:

Protection of the BiOSphere (Eﬂr[h) - minimize and eliminate emission or

pollutants which cause envirnomental damage.

Sustainable Use of Natural Resources - insure sustainable use of ‘and

water, and frests; conserve non-renewable resources through efficient use:
protect biodiversity.

Reduction and DiSposal of Waste - recycle whenever possible; employ

safe disposal methods.

Wise Use of Energy - employ safe and sustainable energy sources:
conserve and maximize energy efficiency of products.

Risk Reduction - minimize environmental, health and safety risks
MarKEting of Safe Products and Services - sel products that minus

advserse environmental impacts; inform consumers of the impacts of
products and services.

Damage Compensation - restore the environment from harm caused;

provide compensation to persons adversely affected.

Environmental Directors and Managers - have at least one board member
qualified to represent environmental interests; appoint a senior executive to
be responsible for environmental affairs.

Assessment and Annual Audit - conduct annual self-evaluation to deter-

mine progress inimplementing principles; create independent environmental
audit procedures.

Investors, consumers, and emplogees can influence corporate behavior by directin%

resources and energy to corporations t

at subscribe to the Valdez Principles. Environmenta

irresponsibility is bad for the planet. Many corporations know that it is also bad for business.
A society that applies the principles can atfirm that fact.

Furtherinformation on this and other Earth Day activities can be obtained from:

Tanana Chiefs Conference, Energy and Housing Services, 122 FirstAvenue, Fairbanks.

99701 orbyphone, 1-800-478-6822 or 452-8251



Global W

Tr]rs rioblem is that of the "greenhouse effect"
or glohal warming”, This ksa roces[s]wherey
ma Is heating u %he earth’s atmosphere wit
caron dioxide and other chemicals through the
destruction of vegetation and by the buming of
fossil fuels, such as all, gas and"coal. You may
have read about it in the newsB Ber 0r magazines
Or Seen reports on television about it

V\hrIe screntrsts are not et in total agreement.
a 5 0 the nature of t erorog vY<ewouId be urte
oolish to to act wit atw NOW NOW,.
Eot ntial of this srtua“on IS that rfe on earth

%r esu st ntra yan Irrevocably altered

ears, rwe dontstart making maior

%an S now. The Hopi Indians have’a word f?
the present situation: k?yaanrsqatsr One trans
tion'Is "nature out of balance’

The scope of this problem is rnternatronal and
will require commitment, ?ooperatron and ivolve-
ment on a scale never before accomplished.

The solutions involve energy conservation, recy-

cling of waste, more efficient Use and better
ma a ement,of resources thg?ugh the Involve-
ment f Individuals to that of all countries.

of the costs of these olutrons can be
vor th use of more rcrent technol aogg
utteretvrrleventuall assthrou hto allof
Us, However, we must . arzethatw have een
using our resources without paying the, full
cost Tor those resources and our earth is
paying the price for cur lack of foresight.

Some of the thrngs individuals and local govern-

ments can do isto tak Eersonal responsi rhty
for becoming more efficient with o ruse 0
energy, recyCle that wnich can be recycled (such

those around Us. esroecrally our chrldren We

can also make sure t at our ?overnment ficials

are qware of the need for action, despite the com-

E(I)exrtroegs the "politics” or the short term cost of the
Ut

One of the most effective ways of usrng energy
more etfrcrent 15 t0 require less ene]r% ote
same task -erierqy conservation. Thisis one of
the best ways of increasing the standard of living

arming

hout inc easr eo the cost -—-

r ovvev It does
nothlage the appeal that K Ix
i projects tend to, thus
Ir ¢ qovernment effort is expended in this regard.
Funding at most levels of government for ener-
g conservatron has steadrly gone, down In recent
yars With thefaII Inthe rrce of all The crtrzens
of the world need to ma esur our |eaders act
now es rtet Eriircervedko rtrca cost. Ener-

P eveloped tha addrei
pro emog Warm ng, wit outde avl

brIIs inCongress are cHrrrent attemptrrltlgD

toe le]td rm Wih%rss es Of%%t War rn%Ialu i

Schneider. Wrrtrn our cong rssmen and re-
uestrn that the become actrve C0-Sponsors
heNa] %n?l Ener% Policy Act or
HR1 078, the Global Warm gPre ention Act
could help mobilize needed political support.

One area closer to home we ¢an do is tq re-

8 ?st that schooI currrculugt nﬁlude five minytes
rnton 9oba warming an er crrtrcal environ-

s, suchas ozone depletion.
ﬁense we t%tho sofve thrs 8r onl enE ur chrlldren
ave more to lose than we b, for they will lose
their future.

While rnoreased awareness and some modifica-
tion of our lifestyles will be necessarr/ it will be a
small sacrifice ¢ ompare to the cost to future
generations ffwe take no action now.

People in ruraI Alaska have Irved n harmony
with their world for hundre s of ears Let us wor
togrrn%toget er th etec nolo of foday with the

aditional Values aH ﬁractrce for thef]ke of our
utrérehon earth  Thank you for ta ing the time to
read this

This informational bulletin provided to you
courtesy of Tanana Chiefs Conference, Energy
and Housing Services.



