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GLO B AL C LIM A T E  CHANGE I N I T I A T I V E
I n  r e c e n t  m o n t h s ,  w e  h a v e  a l l  h a d  t h e  o p p o r t u n i t y  t o  r e a d  a b o u t  a  

v a r i e t y  o f  e n v i r o n m e n t a l  i s s u e s  t h a t  a r e  a p p e a r i n g  t o  h a v e  

s e r i o u s  l o n g  t e r m  r a m i f i c a t i o n s  -  t h e  g r e e n h o u s e  e f f e c t ,  o z o n e  

d e p l e t i o n s ,  a c i d  r a i n ,  e t c .  T h e  c a u s e  f o r  m o s t  o f  t h e s e  s e r i o u s  

i s s u e s  a r e  c a u s e d  b y  h u m a n  a c t i v i t i e s .  T h e s e  a c t i v i t i e s  i n c l u d e  

b u r n i n g  o f  f o s s i l  f u e l s ,  m a n u f a c t u r e  a n d  u s e  o f  o z o n e  d e p l e t i n g  

c h e m i c a l s ,  s o m e  a g r i c u l t u r a l  p r a c t i c e s ,  e t c .

W h i l e  i n t e r n a t i o n a l  a n d  n a t i o n a l  i n t e r e s t s  w o r k  t o  a d d r e s s  g l o b a l  

p o l i c y  i n i t i a t i v e s ,  m a n y  s t a t e s  a n d  l o c a l  g o v e r n m e n t s  a r e  

i n s t i t u t i n g  a c t i o n  o n  t h e i r  o w n ,  s i n c e  t i m e  i s  o f  t h e  e s s e n c e .  

N a t i o n a l  o r g a n i z a t i o n s  o f  s t a t e  g o v e r n m e n t s  a n d  l e g i s l a t o r s  a r e  

w o r k i n g  o n  n a t i o n a l  p o l i c i e s .

E n c l o s e d  i s  H C R  5 6 ,  a  r e s o l u t i o n  t h a t  r e q u e s t s  t h e  S t a t e  o f  
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s e c t i o n s .
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d e p t h  w o r k  o n  t h i s  l o n g  t e r m  i s s u e ,  i t  i s  s t i l l  a  c r i t i c a l  i s s u e  

t h a t  m u s t  b e  a d d r e s s e d  i f  w e  a r e  t o  a v o i d  f u t u r e  c o s t s  a n d  

i m p a c t s  u p o n  o u r  s o c i e t y  t h a t  w i l l  f a r  e x c e e d  t h e  c o s t  o f  d o i n g  

s o m e t h i n g  n o w .

W e  a s k  f o r  y o u r  s u p p o r t  a n d  i n v o l v e m e n t .
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1 IN THE HOUSE

2 HOUSE CONCURRENT RESOLUTION NO. 56

3 IN THE LEGISLATURE OF THE STATE OF ALASKA

4 SIXTEENTH LEGISLATURE - 'ECOND SESSION

5 Relating to global warming.

6 BE IT RESOLVED BY THE LEGISLATURE OF THE STATE OF ALASKA:

7 WHEREAS there is evidence that the activities of humans are rapidly

8 increasing the amount of greenhouse gases in the upper atmosphere through

9 the burning of fossil fuels and are destroying the ozone layer through the

10 use of CFC’s and other chemicals; and

11 WHEREAS the evidence is that the increase of these gases and the

1 2  destruction of the ozone layer w ill lead to rapid warming of our climate;

13 and

14 WHEREAS rapid warming o,; our climate w ill lead to major environmental

15 damage to ecosystems and improvements upon the land; and

16 WHEREAS the people of Alaska have ample opportunities to reduce their

17 use of fossil fuels and ozone-destroying chemicals and to better their

18 standard of living through increased efficiency and available energy con-

19 servation technology; and

20 WHEREAS investigating what can be done now w ill reduce the future high

2 1  cost of mitigating the likely damages that w ill result; and

22 WHEREAS the State of Alaska should take a lead role in this issue for

23 the protection of the health, safety, and welfare of its citizens; and

24 WHEREAS the National Governors Association and the National Conference

25 of State Legislatures are investigating potential actions that states may

26 take to reduce global warming and are preparing recommendations for a

27 national policy with regard to global climate change; and

28 WHEREAS the governor of the State of New Jersey has issued an execu-

29 tive order charging state entities in New Jersey to pursue policies and

H C R 0 5 6A  • *1* H C R  56



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

2 BE IT RESOLVED by the Alaska State Legislature that the governor is

3 respectfully requested to investigate possible state policies and proce-

4 dures that can be implemented to determine how the state can most effec-

5 tively combat the problem of global warming.

H C R  j 6 -2- H C R 0 5 6 A
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G L O B A L  W A R M I N G  I M P A C T S  U P O N  A L A S K A

Certain human activities on earth are creating an imbalance on our planet known as 
"G loba l 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 o f the details, from 
what we know now, it  is imperative that we take action now, since i f  we wait until the 
predicted dire consequences occur, it w ill be too late. This is a complex and global issue 
that calls for action at all levels of society. I t  is said that it takes a lot o f 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. W ith our cold climate, 
we contribute more carbon dioxide per capita. In addition, the temperature increase in the 
arctic w ill 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 d iox ide 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 H igh 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 lead ing 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 includ ing heating systems and appliances.

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

Promoting methods of increasing efficiency in all modes of transportation.

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

Re-cycling of waste products, such as alum inum  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 warm ing.

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

Decreased cost in operating heated structures and electrical appliances.

Reduced cost and Increased life in operation of moving vehicles.

More affordable housing.

Productive loca l 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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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 a framework for developing, coordinating and implementing interdisciplinary research 

initiatives on global change, which are presently beyond the scope o f any individual research 

institute. The focus o f 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 o f the proposed Center, a plan for implementing the Center, and budget requirements 

for the remainder o f this fiscal year and the next.

We believe that the Center should be based on the concept o f 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 w ill provide a lively, stimulating, intellectual atmosphere which 

will foster and conduct innovative research on all aspects of global change and w ill take advantage 

of the new, greatly expanded opportunities in this area over the next decade or more.
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I N T R O D U C T I O N

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 o f 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 o f our own making. Increasing atmospheric concentrations of greenhouse gases, 

due in part to the burning o f 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 o f 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 o f 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 o f commitment is most evident in the formulation of the International 

Geosphere-Biosphere Program of the International Council o f Scientific Unions and the 

U.S. Global Change Research Program, the U.S. national contribution to the international 

program. These are programs o f 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 o f the earth.

The goal of the U.S. Global Change Research Program is: "To gain a predictive 

understanding o f 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
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implementing the U.S. Global Change Research Program calls for identification of 

scientific objectives, the integration o f traditional scientific disciplines, and the 

establishment o f new coordination mechanisms.(l) The president’s FY 1990 budget 

proposed a funding level o f S191.5 million for the U.S. program.

Given the goals o f the U.S. Global Change Research Program it is clear that attention 

should first be concentrated on those sensitive regions o f the globe where anticipated 

changes w ill be greatest.(2) The Arctic is a region 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 o f change in the coupled earth 

system, however.

• The basic circulation patterns o f 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

• arctic air/land interactions -- particularly those involving peatlands and permafrost -  

involve potentially important sources and sinks o f trace gases and o f elements key to 

life.

Biological activity in arctic lands and in the euphoric zone of the Arctic and Antarctic 

Oceans may reflect coupling o f orbitally induced variations in insolation, global carbon 

dioxide abundance, and surface temperature. Global warming induced by the greenhouse 

effect w ill be particularly felt in polar regions, most likely resulting in changes in extent of 

sea ice, increased thawing o f permafrost, and melting o f polar ice masses, with profound 

societal impacts around the globe. These are just a few o f the reasons why the polar regions 

are particularly appropriate for scientific emphasis in the U.S. Global Change Research 

Program. (3)

5



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

biological sciences w ill be planned, organized, and executed.

• A first requirement is that today’s scientists begin to work together at a new and 

unprecedented level of interaction: in planning, in execution o f field programs, in the 

analysis and interpretation o f data, and in the building o f coupled models o f the 

environment.

• Associated with this is a need for edtvcation, and peri., ips also reeducation of scientists 

who work in these fields to develop the expertise to address global change issues.

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

programs and research activities.

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

decision makers.

Both the international and national programs call for the development o f 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 w ill be charged with assimilating, 

synthesizing, and interpreting regional data sets for integration into global-scale synthesis 

and modeling efforts. They w ill also extract the relevant regional component from global 

model output. In this way, these centers can provide to resource managers and decision 

makers information o f particular importance to the region.

6



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

unique opportunity to contribute to the goals o f the U.S. research program, the State o f 

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:

• Detection and monitoring of global change

• Study of system interactions and feedbacks

• Study of biological responses to global change

• Study of socio-economic impacts

University o f 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 o f 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 o f 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 o f individual initiative and is undertaken with a disciplinary focus. However, the size 

and flexibility of the research community at UAF will lend itself well to the need for cross- 

disciplinary and interdisciplinary activities, provided there is a framework to cultivate these 

activities. Such a framework could be provided by a center which w ill provide a means of

R A T I O N A L E
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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 o f Maryland, the Earth System 

Science Center at Pennsylvania State University and the Institute for the Study o f Earth, 

Oceans and Space at the University o f 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 o f Alaska and the University, and a mechanism for providing key information 

from a regional standpoint for state officials to consider in making policy decisions.
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E x e c u t iv e  S u m m a r y

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 
warm ing of the global cli­
mate, due to man-made 
emissions o f 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 w ill rise due to warm ­
ing of the ocean, and polar ice 
caps may melt. As a result, 
coastal lowlands w ill be 
flooded. Climate changes w ill 
create unpredictable crop 
yields, stress on water re­
sources, and economic dislo­
cation. Averting such a dis­
aster w ill require significant 
changes in public policy and

uses of technology. More 
than ju st a strengthening of 
government regulations on 
a ir pollution, the changes 
require a fundam ental trans­
form ation of our energy- 
supply system .(l)

There is no single, simple 
technological “fix" that will 
elim m ate the greenhouse 
threat. Substituting  nuclear 
power for fossil fuels m ay , 
only resu lt in a costly process 
of trad ing one set of environ­
m ental problems for another, 

i D ealing w ith the challenge 
effectively w ill require a
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m ultiplicity of actions. and 
broad cooperative efforts—  
international, national, state 
and local, public and private. 
The actions we take in the 
United States w ill 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
tria l 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. A t the same time, 
reducing fossil fuel consump­
tion can help ease the prob­
lems of acid ra in  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 w ith  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

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 w ith 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 w ill 
require farsighted and s k ill­
ful leadership. The United 
States has a fundamental 
responsibility to provide this 
leadership through the ac-

j tions of its 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

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

T h e  k e y s  to r e d u c i n g  o u r  u s e  o f  fossil f u e l s  a r e  

to i m p l e m e n t  m a j o r , a c r o s s - t h e - b o a r d  i m p r o v e ­

m e n t s  in e n e r g y  efficiency, a n d  to m a k e  a  t r a n ­

sition to a n  e n e r g y  s y s t e m  b a i e d  o n  s o l a r  a n d  

o t h e r  r e n e w a b l e  n o n - f o s s i l  e n e r g y  r e s o u r c e s .



should be used in  in terp ret­
ing the data m a com parative 
context.

We encourage comments from 
readers that w ill improve our 
information base for doing a 
fa ir evaluation.

Some of the indicators are:

• From 1976 to 1986, 42 
states reduced the ir pe­
troleum emissions, but 
38 states increased their 
coal emissions.

• E ighty m illion Americans 
in  30 states now live in ar­
eas that exceed EPA ozone- 
pollution standards.

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

• Fifteen states offer a lter­
native energy tax credits.

• Transport- ti on contrib­
utes 31.8 percent o f 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 in itia te  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 w ill 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 o f air

pollution, proteci the atm o ­
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 a ll 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 w ill produce 
long-term benefits.

Estimated Relative Contributions to The Greenhouse 
Effect in the 1980s

49% 13% ■ Carbon Dioxide
, \ \ n 'K  4 / / / / V  V \ S \ \ □ Methane/ / / / / / /V •> \ s \ \ > v v \  ✓ / / / / / / B CFCs *
\ N S \ N N W N \\ □ Nitrous Oxide/ / / / ✓ / / /  / /\» s N \ \ V N •» \ N \\

IN \ \ N\ NUNN N \k / / / / / / /  / /^|  rN\N\\N' » N
□ Other ••

14%
6%

13%
Nota: The lint tour oases listed are long-lived a nd  mix weS In the 
atmospnere. j o  their concentrations a nd  greeonouse contributions c a r .  
b e  measured fairty accurate ly . The ’other* category & more uncerta in 
because the gases are shorr-lved ana  their concentrations vary from 
one area to cnother.
Source: James Hansen, e ta l.. Journal or Geophysical flejearch 8/2C/23 
• CFC-11 andCFC-12.
•• Troposoneoc ozone and other haiocarbons.
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WHY WE HAVE A 
WARMING TREND

When carbon dioxide and 
certain other gases are re­
leased into the atmosphere 
they surround the earth like 
a blanket, trapping the heat 
from the sun-th is  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 w ill 
produce an average global in ­
crease in temperature'rang­
ing from 1.5 to 5.5*C (2.7-9.9*
F). Because of the delayed 
effects of the existing green­
house gases, the earth is 
already committed to a few 
degrees of 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 o f the last 
Ice Age. Although i t  is not 
yet possible to predict how 
specific local areas w ill be 
affected, the changes in  cli­
mate that w ill accompany 
this continuous warming are 
predictable in general. (4)

WHAT WILL HAPPEN?
In the United States, longer, 
hotter summers are expected 
Sea water w ill 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 w ill 
die off on an unprecedented, 
region-wide scale. W anning 
w ill deplete fresh water 
resources through evapora­
tion and cause soil to dry up.

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

In  addition, wildlife habitat 
w ill be destroyed, and extinc­
tion of species could increase. 
A ir  quality w ill detenorate. 
Rainfall patterns w ill change, 
and the frequency of extreme 
weather conditions will 
increase. Human mortality 
w ill probably increase. Some 
scientists believe there will 
be nonlinear, “quantum-leap" 
effects tha t w ill 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:

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

(as percent of U.S. total emissions from fossil fuels)
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“ ...collectively suggest a 
world th a t is different 
from the world that exists 
today....The landscape of 
North America will change 
in ways that cannot be 
fu lly  predicted. The u lti­
mate effects w ill last for 
centuries and will be 
irreversible. Strategies to 
reverse such impacts on 
natural ecosystems are not 
currently available.”  (6)

Carbon Dioxide—Mainly 
a Fossil Fuel Problem

Carbon dioxide contributes 
about ha lf to the impact of a ll 
peenhouse gases. While CO, 
is essential to life -'y ithou t i t 
altogether the earth would 
freeze-if the natural CO, 
balance is disturbed, the 
atmosphere overheats. H u­
man activ ity  adds CO,, 
prim arily 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 I  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 o f 
each fossil fuel varies in  its 
emissions of carbon per un it 
of energy released. Cuai re­
leases the mo3t CO, to pro­
duce a given amount o f 
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 o f CO. contains 
12/44 ton of carbon.)

The 1986 Carbon Emissions 
M atrix  reveals wide variation 
among states in  total emis­
sions, w ith  Texas having the 
highest total (154.87 m illion 
metric tons) and Vermont the 
lowest (1.31 million).

In  West V irginia , coal ac­
counts for 77 percent of the 
state’s total carbon emissions, 
while in  California coal's 
contribution is ju s t one 
percent. N atura l gas accounts 
for 41 percent of Louisiana’s 
carbon emissions, while oil is 
the leading contributor in 
Hawaii (99 percent).

The 1986 Carbon Emissions 
M atrix also shows that states 
vary widely in their tonnage 
of carbon emissions per 
m illion dollars o f gross state 
product (the total value of 
goods and services produced 
in the state). In general, the 
states w ith  the higher emis­
sion rates on this indicator 
are those w ith the most coal- 
based electricity generating 
systems, or those w ith a 
heavy concentration of petro­
chemical plant3. Those w ith a 
lower ratio of carbon emis­
sions to economic product 
tend to have few coal-fired 
power plants.

A  comparison o f the 1986, 
1976, and 1966 Carbon Emis­
sions matrices shows that the 
1275 m illion 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 the ir 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.

THE GREENHOUSE ■ GASES '
ii::: vv.V " •• Carbon dioxide

• Chlorofluorocarbon*.... • and Halon* 0^
• •̂>' ,%v > \• Methane

 - ■ I::-'-:-?.;"-- • • H ...• Nitrous oxide -  ̂  ‘v
• Tropospheric ozone.; -

.% a-.- :• • Ay¥?/*."•* v- ‘ :
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'5 1 5 8 ^ ! ® ; - * ^ '- ’ ' '

1 2 3 4 5 6 7 8
A labama 28.99 9.50 16.50 2.99 32.8 56.9 ’ 0 3 527
A laska 7.96 469 0.30 2.97 58.9 3.8 37 3 <07
A m n n a 15.16 6.27 7.39 1.50 41.4 48.7 9.9 285
Arkan&as 16.62 6.11 5.62 2.89 41.8 38.4 19.8 462
Ca lilo rm s 85.23 61.47 1.07 22.69 72.1 1.3 26.6 160
Co lo rado 16.53 6.3S 7.J6 2.82 38.4 44 5 17.1 279
Connaebeu t 10.35 8.68 0.52 1.15 83.9 5.0 11.1 147
Dalawara 4.51 2.38 1.65 0.48 52.8 38.6 10.6 385
Ro r id a 43.55 27.83 11.46 4.26 63.9 26.3 9.8 245
G eorg ia  • 35.51 14.12 17.30 4.09 39.8 48.7 11.5 345
Hawaii 4.40 436 0.00 0.04 99.1 0.0 0.9 228
Idaho 2.73 2.01 0.22 0.50 73.6 8,1 18.3 207
Illin o is 55.04 21.94 19.64 13.46 39.9 35.7 24.5 263
Ind iana 49.13 14.76 28.68 5.69 30.0 58.4 116 S79
Iowa 16.03 6.51 6.54 2.28 40.6 40.8 18.6 366
Kansas 19.20 7.52 6.29 4.39 41.3 34.6 24.1 429
Kentucky 30.01 8.81 18.72 2.48 29.4 62.4 8.3 565
Lou is ia na 51.73 26.11 4.29 21.33 50.5 8.3 41 2 595
M a ine 4.43 4.17 0.22 0.04 94.1 5.0 0.9 256
Mary land 17.60 8.49 6.86 2.25 48.2 39.0 12.8 230
Massachusetts 21.70 16.48 2.50 2.72 75.9 11.5 12.5 188
M ich ig an 47.12 17.03 20.27 9.82 36.1 43.0 20 8 308
M innesota 17.75 9.24 5.02 3.49 52.1 28.3 19.7 235
M iss iss ip p i 13.51 7.65 2.72 3.14 56.6 20.1 23.2 424
M issouri 27.44 11.18 12.78 3.48 40.7 46.6 12.7 329
Montana 6.32 2.42 3.32 0.58 38.3 52.5 9.2 520
Nebraska 7.96 3.73 2.75 1.48 46.9 34.5 18.6 300
Nevada 7.25 2.70 4.04 0.51 37.2 55.7 7.0 373
Naw Ham psh ire 3.58 2.80 0.62 0.16 78.2 17.3 4  5 193
New  Jersey 3121 24.08 1.95 5.18 77.2 6.2 16.6 202
New M ex ico 12.01 3.90 6.04 2.07 32.4 5o .3 17.2 509
Naw York 49.57 32.57 6.31 10.69 65.7 12.7 21.6 137
North C aro lina 29.79 13.23 14.55 2.00 44.4 48.9 6.7 295
North Dakota 10.39 2.25 7.76 0.38 21.7 74 7 3.7 968
O h io 47.21 20.78 35.74 10.69 30.9 53.2 15.9 382
Ok lahom a 21.37 7.79 5.44 8.14 36.5 25.5 38.1 429
O regon 7.28 6.17 0.07 1.04 84 8 1 0 14 3 175
Pennsy lvan ia 65.57 23.66 32.90 9.01 36.1 50.2 13.7 3571
Rhode Is land 2.42 2.02 0.02 0.38 83.5 0.81 15.7 159
South Ca ro lin a 14.78 6.74 6.59 1.45 45.6 4 4  61 9.8 330
South Dakota 2.94 1.89 0.72 0.33 64.3 24 51 11 2 3C0
Tennessee 28.72 1080 15.15 2.77 37 6I 52.8I 96 397
Texas 154.87 78 60 29 03 47 24 50 9 ’ 3 7l 2C 5 s i c :
U ta h 9.89 3.73 4.72 1 43 37.8 47 8| U S 412
Vermont 1.31 1.22 0.02 0.07 93.1 1.5 5.3 152
V irg in ia 23.35 13 <59 7 56 2.10 58.6 32.4| 9.0 224
W as ivnq ton 16.20 12.89 1 57 1 74 79.6 9.7 10.7 209
West V irq im c  . 28.42 <80 21.89 1 73 16.9 77 01 6.1 H 7 T i
W isco ns in 22.04 8.76 9.26 4  02 39.7 42.ol 18.2 2371
W yom inq 11 63 2 09 8 41 1 1.' 18 0 72.31 9 7 9961

T O T A L 1275 30 506 56 430 35 238 0i 47 6 33.71 18.7 3C6

6 (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 w ith  alterna­
tive, renewable fuel sources; 
and 3) sh ift the fossil-fuel m ix 
from higher to lower carbon- 
dioxide-emitting fuels.

Deforestation is also a major 
contributor o f carbon dioxide 
to the atmosphere, through 
the burning and decay of 
trees. P lanting trees can 
reverse this process and help 
reduce CO, levels. Forestry 
alone cannot solve the CO, 
problem, but i t  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).

Chloroflourocarhons — 
Air Conditioners and 

Refrigerators
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 m illion car and 
truck a ir conditioners, 100 
m illion refrigerators, a ir 
conditioners in  45 m illion 
homes and most buildings, 
and 30 m illion freezers.(7)

In  1987 representatives of 
most of the industrialized 
nations signed the Montreal 
Protocol, an agreement to cut 
CFC production in  h a lf by 
1998. In  1988,' the U.S. Con­
gress ratified this pledge. 
However, in a September 
1988 report, EPA concluded 
that, even w ith  fu ll 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 fo r the 
stratospheric-ozone shield 
and for global wanning. (8)

Simply put, the use of chlo- 
rofluorocarbons and halons 
must be eliminated abso­
lute ly 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 o f polystyrene 
(styrofoam) products. Massa­
chusetts filed the nation’s 
firs t lawsuit to stop the

7

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 w ith indus­
try. (9) (Chlorofluorocarbons-' 
Methane M atrix, p. 24)

M e th a n e  —  L a n d f i l ls . 
C o w s , a n d  R ic e  P a d d ie s

Methane is generated mainly 
by the bacterial decomposi­
tion o f organic matter, par­
ticu larly  in flooded rice fields, 
wetlands, the digestive sys­
tems o f certain animals, and 
landfills. Wood and agricul­
tu ra l 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
cu ltu ra l and economic devel­
opment.

Land fill gas consists of about 
50 percent methane and is 
produced by the decomposi­
tion o f solid waste. Recover­
ing methane from landfills 
can reduce emissions, but r.ot 
a ll landfills are suited for 
methane recovery, and fu r­
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)

excessive emissions of C ? C?



Figure 2
1986 U.S. Carrion Emissions cv Sector 
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N itro u s  O x id e  —  
F e r t i l iz e r  a n d  F o ss il 

F u e ls

The sources of and amounts 
of nitrous oxide (N^O) emis­
sions are not fu lly  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. I t  may be pos­
sible to lim it nitrous oxide 
emissions through combus­
tion controls. Changes in 
fertilizer application practices 
end stopping deforestation 
c ju ld  also slow the rate of 
N ,0  emissions.

T ro p o s p h e r ic  O zone —  
G a so lin e  a n d  A u to 

E m is s io n s

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 ni trogen 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, industria l 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 w ith  ciga­

rette smoking, the effects 
build up over time. E ighty 
m illion Americans now live in 
areas that exceed EPA ozone- 
pollution standards.

The Ozone Scorecard M a trix 
(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 of the Clean A ir 
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 
sim ilar 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

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 w ith 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 A ir Pollution Budgets 
M atnx (see p. 29) snows bot.n

8



E l e c t r i c i t y

/ / / / ■ ? / / / *  M *
A

4 y_«• jO

1 2 3 4 5 8 7
Alabama 45.1 44.95 0.07 0.03 41/3 •
Alaska 5.9 1.35 6.16 1.38 5/0 a
Arizona 4 0 41.09 3.03 0.20 12 / 3 8
Arkansas 40.0 37.00 2.94 0.07 5/0 ••
Ca liforn ia l i 0.00 7.77 0.80 0/0 ««• bjo
Co lorado 42.2 41.74 0.42 0.06 31/3 a
Connecticu t 26.5 483 0.10 21.55 1/0 • a
Oelsware 44.6 33.92 0.67 10.20 5/0 a
Roevda- 43.0 25.07 S.SO 12.35 27/2 •••
Georg ia 45.9 45.51 0.23 0.17 38/1 •
Hawaii 31.6 0.00 0.00 31.59 0/0 a P/O
Idaho 0.0 0.00 0.00 0.00 010 at
Illin o is 30.7 29.49 0.16 1.02 63/0 «tt S/O
Ind iana 40.6 40.48 0.04 0.08 83/1 at
Iowa 34.6 34.44 0.12 O.OS 57/0 saw
Kansas 35.0 33.74 1.15 0.11 20/1 a
Kentucky 54.6 54.72 0.03 0.10 59/2 a
Lou is iana 16.9 798 7.71 0.15 6/0 a
Meins 1Z0 0.00 0.00 11.96 0/0 • tt
Maryland 32.2 28.64 o . i 7 3.41 13/1 tt
Msssech'jsattfi 30.4 10.92 1.01 18.43 9/0 at S/P
M ich igan 34.1 33.62 0.11 0.42 84/0 •
M inna cota 25.1 24.96 0.11 0.06 53/2 •t S/T
M iss iss ipp i 2S.5 19.02 5.18 1.26 9/0 •
M issouri 43.0 42.82 0.07 0.11 50/1 at
Montana 90.5 S0.32 0.16 0.00 6/0 at P/O
Nebraska 32.9 32.54 0.25 0.13 15/0
Nevada 57.0 • 54.76 1.38 0.63 a / 1 att
Naw Hsmpsh ira 32.7 l7.32 0.00 15.36 b o at P/O
Naw Jeraey 10.9 5.55 1.73 3.56 9/0 tt
Naw M ex ico 52.4 49.79 2.50 o.oe 13/2 at
Naw York 25.1 9.0> 3.97 13.03 28/0 at
North C aro lina 43.4 43.22 0.07 0.13 47/0 tt
North Ochota 54.9 54.67 0.00 0.10 14/1 •
fihJo 42.4 42.27 6.01 0.10 130/1 at
Ok lahom a 37.3 23.54 13.71 0.05 10 /1 9
'iragon 0.0 0.00 0.00 0.00 1/0 • vt
Panney iven ie 40.5 37.84 0.02 2.65 65/0 at
Rhode Is land 7.4 0.00 0.00 7.44 0/0 a
South C aro lina 33.5 33.29 0.14 0.07 24/0 at
South Dakota 20.7 20.75 0.00 0.00 6/0 a
Tannea&ae 43.7 43 59 0.00 0.10 37/0
Texas 26.2 17 57 10.55 0.06 32/16 tea
Utah 39.4 39.17 0.00 0.20 18/2 a
Varmont 1.5 0.76 0.00 0.76 0/0 tat
V irg in ia 22.7 20.17 0.04 2.53 22/0 at
W ash ing ton 8.3 8.33 0.00 0.00 2/0 aa
Wsst V irg in ia 67.4 67 28 0.00 0.14 33/0 a
W iscons in 35.6 36 34 0.14 0.14 61/0 tat
W yom ing 65.3 65 26 0 00 0.09 19/0 a

f o u l 33.4 28.22 3.011 2.17 1276/44
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Electricity Matrix Notes* *
Column 1 * Carbon emissions from  the production o f elec­
tr ic ity  by e lectric  u tilities as a percent of the state’s total 
carbon emissionstrHie data are calculated from  the energy 
input at e lectric u tilities  fo r  o il, 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, 1988.. AIso Tefer to the *Keyr on
p.22. ’>.• ’ '(V. ■■■■ ■ .■ ■
Columns 2 ,3, 4 -  Percent of carbon emissions from electric 
utilities by fu e l typ e .' • •
Sou rce for fiiel 'wrnsum ption: “S tite E h e r^ 
sumption Estimates-1960-1986," Energylnformation Administra­
tion, U.S. Department of Energy, 1988. AIso refer to “Key^'on p, .

Column 5 • Num ber 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- '1̂ ;;'/". 
“ *•*" =■ comprehensive regulatory authority m 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 policies and - 
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 ‘ ‘ '

/ •*J7 •"*
Column 7 • W ind 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.

the federal and state ar.d 
local contributions to fiscal 
1986 air pollution budgets :r. 
each state.

WHAT STATES CAN DO
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, w ith 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 E le c­
tric ity  M atrix 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.)
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Switching to natura l gas 
would reduce C 0 2 emissions 
during a transition period 
while we convert to renew­
able fuels. In the long-term, it 
is imperative that we make 
this transition to an electric­
ity-generating system based 
on renewable alternatives to 
fossil fuels, including solar, 
geothermal, w ind, biomass, 
and hydroelectric power.

Some energy industry  ana­
lysts claim th a t nuclear 
power offers a practical 
solution to global warming, 
because nuclear plants do not 
em it greenhouse gases. 
However, in  extricating 
society from the threat of 
global wanning, i t  is critical 
not to trade one set o f prob­
lems for another. The nuclear 
option is less safe environ­
mentally, as well as less 
economical, than a policy 
geared to energy-efficiency 

• and renewable energy 
sources.

The threat o f 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 attem pt to replace 
current fossil-fuel plants w ith 
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. <’o new 
nuclear plants have been 
ordered in the United States 
since 1979, and 108 plants 
have been cancelled, includ­
ing all o f those ordered after 
1974. Nevertheless, nuclear 
power advocates and federal

officials remain committed to 1 
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 
fa r more in reducing fossil- 
fuel consumption, a t a small 
fraction of the cost, than has 
been contributed by additions 
to nuclear-power capacity. 
Existing technologies and 
various practical measures, i f 
deployed effectively, have the 
potential to radically reduce 
the carbon-dioxide build-up, 
while simultaneously 
strengthening the economy 
w ith  cost-effective energy- 
efficiency investments. At the 
same time, substantially 
reducing energy demand w ill 
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 w ithout 
w aiting for other nations to 
a c t The changes need not be
draconian— high-efficiency 
energy technology and prac­
tices w ill 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 w ill 
make it possible to cut back 
on electricity use and thus

slow the rate of global arm­
ing. Among the policy options 
are:

• “least-cost" p lan n in g for 
utilities;

• projects to generate elec­
tric ity  from renewable re­
sources;

• jo in t s ta te/u tility  energy- 
efficiency projects;

• stronger energy-efficiency 
standards for buildings;

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

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

Promoting least-cost u tility 
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 o f cost-effective- 
ness. The E lectric ity M atrix 
shows that a t least ten states 
have substantial statutory 
authority and policies rec Mir­
ing that u tilities  use leas, 
cost planning and investmeni 
practices. (12)

California provides an out­
standing model o f the use of 
least-cost u t il ity  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 w eil 
as wind and solar power. 
California Pacific Gas and 
Electric was able to supply 
electricity to its customers a: 
a higher pro fit w ithout build ­
ing $20 billion worth of com



and nuclear plants it  had 
previously planned. (13)

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

The S tate/U tility Joint En­
ergy Efficiency Projects 
M atrix (see p. 27) identifies 
24 states that have jo in t en- 
ergy-effidency projects w ith 
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 insta ll 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, not indud ing  elec­
tric ity use) in  industry, 
commerce, and residences, for 
such purposes as heating of 
buildings and in manufactur­
ing processes. . .

The Residential/Industrial/ 
Commerdal M a trix  (see p.
26) shows eight states w ith 
substantial energy-effidency 
building codes. Many others 
have set m inimal require­
ments for new buildings. 
Nationwide, states have 
weaihenzed less than ten 
percent of low-income homes, 
though the m atnx 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. I t  is 
projected that, by the year 
2000, these standards w ill ~ 
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 o f nationwide fluores­
cent laxnp-ballast standards 
in June 1988. Again the 
states were ahead of the 
federal government, w ith 
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- 
tr it ity  consumption, while all 
lighting uses about 20-25 
percent (the equivalent of 
nearly ha lf of all the electric­
ity produced from coal). An 
ordinary incandescent ligh t 
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)

Fifteen states offer a .te m - 
tive energy tax crecuts. wnicr. 
are examined in the State 
Energy Tax Credits M atrix 
(see p. 28). These include, for 
example, credits for invest­
ments in solar w ater 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 o f the 
federal government, many 
states added alternative 
energy tax credits starting in 
the late 1970s. However, 
w ith  the sharp curtailm ent of 
support for government 
initiatives to promote conser­
vation and solar energy under 
the current Administration, it 
has been common fo r states * 
to allow tax credits for renew­
ables to expire over the past 
several years. The m atrix 
shows that alternative energy 
tax credits currently in place 
w ill 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
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T ra n s p o r ta t io n  M a t r ix  N o tes
•' . . . . . .  ' '  ,

Column I  • 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 fue l con­
sumption of both o il and natural gas.
Source for fuel consumption: “State Energy Data Report: Consumption Estimates 1960-198(3,?. .
Energy Information Administration, U.S. Department of Energy, 1988.' Also Tefer to "Key* page 22.

VW'.1 •••••• ... . . • .A ’!./. • S..- V- .
Column 2 • Carbon emissions from the" transportation sector fo r m otor gasoline consump­
tion as a percent o f 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*) • F Y ’87 •••.«... *
Note: CA (a) - Included in public transit ftinds (separate data not included). ,.s

Column 5 - Technical Assistance Program/Public Transportation F Y ’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 lim it.
Source: Institute for Highway Safety, Washington, DC, 7/11/88.

Column 8 • H igh Occupancy Vehicle (HOV) Lanes
“Y" = selected use of HOV lanes. T T  =* HO V lanes under construction.
Source: “The Effectiveness of High-Occupancy Vehicle Facilities," Institute of Transportation Engi­
neers, Washington, DC, 1988. And phone update with Larry King, U.S. Department of Transporta­
tion. 10/20/88. ... -  .

*
Column 9 • Inspection/Maintenance (I/M) Auto Emissions Program 
“C" = county/cityvnde; “S" = statewide: “N" = new L989
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) T ight 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 M a­
trix , p. 29).

The largest portion of the 
settlement resulted in  the 
distribution to the states o f 
$2.1 billion received from 
Exxon Corporation, ear­
marked for five programs 
designed to assist energy 
consumers— the Low-Income 
Weatherization Assistance 
Program, the Low Income 
Home Energy Assistance 
Program, the State Energy 
Conservation Program, the 
Energy Extension Service, 
and the Institu tional Conser­
vation Program (also referred 
to as the Schools and Hospi­
tals Weatherization Pro­
gram). The O il Ovetnharge 
Funds M a trix  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 d istribu­
tion of resources, which 
states can use to meet v ita l 
needs. (15)

Transportation— 
Cars, Cars, 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 
M atrix 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 m illion  more 
than in 1986. The Transpor­
tation M atrix  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. B u t now that 
energy-efficiency measures 
have been scaled back, oil 
consum ptions ris ing 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 im portant way to reduce 
C 02 emissions, 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 M atrix  (see p. 30' 
shows the 1986 average fuel 
economy for all motor ve­
hicles in each state. The 
figures on vehicle miles of

travel are calculated esti­
mates based on data subm it­
ted by the states. Inferences 
about variation from one 
state t j  another should be 
drawn carefully. But i t  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. I f  we 
increased the average fuel 
economy of new cars in  the 
United States to 45 mpg and 
of ligh t trucks to 35 mpg by 
1995, the net result would be 
a savings o f otf o f t.9  m illion 
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 m or»tv 
combined production ot oii 
from Alaska, plus the offshor. 
Pacific Coast and A tlantic 
Coast reserves.

In  addition, alternatives to 
oil, such as hydrogen and 
ethanol (alcohol fuel) must be 
seriously considered. Over 
time, i t  w ill 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 w ith public trans­
portation incentives, as wed 
as further study and use of
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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 
M atrix 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 
M atrix identifies 16 states 
that fund ridesharing pro­
grams, and shows funding 
levels. Nine states have 
maintained the 55 mph speed 
lim it. 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.

Reforestation — The 
Carbon Dioxide Sink

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

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

The Reforestation 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 of the federal 
Conservation Reserve Pro­
gram (CRP). Enacted as part 
of the Food Security Act of 
1985 (the Farm B ill), 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 i t 
with a soil-conserving crop, 
prim arily 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 B ill, i.e., th a t 12.5 
percent of the total enrolled 
CRP acres be converted to 
trees. In 1987, a record- 
breaking three m illion acres 
of trees were planted in  the 
United States, one m illion of 
which were attributable to 
the CRP program. Most of the 
reforestation is taking place 
in  the South and M id-A tlan­
tic states, where soil and 
climate conditions are condu­
cive to growing commercially 
valuable softwood species. 
One possible approach would

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 annu a lly , 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)
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Data Sources i
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. I f  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  C a r b o n  E m i s s i o n s  f r o m  F o s s i l  F u e l s

1 2 3 4 5 6 7 8
A labama 28.99 9.50 16.50 2.99 32.8 56.9 10.3 527
Alaska 7.96 4.69 0.30 2.97 58.9 3.8 37.3 407
Arizona 13.16 6.27 7.39 1.50 41.4 48.7 9.9 285
Arkansas 14.62 5.11 5.62 2.89 41.8 38.4 19.8 462
Ca lifo rn ia 85.23 61.47 1.07 22.69 72.1 1.3 26.6 160
Co lo rad o 16.53 6.35 7.36 2.82 38.4 44.5 17.1 279
Connec t icu t 10.35 8.68 0.52 1.15 83.9 5.0 11.1 147
Oalawara 4.51 2.38 1.65 0.48 S>2.8 36.6 10.6 385
F lorida 43.55 27.83 11.46 4.26 63.9 26.3 9.8 245
Georq ia 35.51 14.12 17.30 4.09 39.8 48.7 11.5 345
Hawaii 4.40 4 36 0.00 0.04 99.1 0.0 0.9 228
Idaho 2.73 2.01 0.22 0.50 73.6 8.1 18.3 207
Illin o is 55.04 21.94 19.64 13.46 39.9 35.7 24.5 263
Ind iana 49.13 14.76 28.68 5.69 30.0 58.4 11.6 579
Iowa 16.03 6.51 . 6.54 2.98 40.6 40.8 18.6 366
Kansas 1820 7.52 6.29 439 41.3 34.6 24.1 429
Kantucky 30.01 8.81 18.72 2.48 29.4 62.4 8.3 565
Lou is ia na 51.73 26.11 4.29 21.33 50.5 8.3 41.2 695
Main# 4.43 4.17 0.22 0.04 94.1 5.0 0.9 756
Maryland 17.80 8.49 6.36 2.25 +o.< jy .U 12.8 230
Massachusetts 21.70 16.48 2.50 2.72 75.9 11.5 12.5 188
M ich ig an 47.12 17.03 20.27 9.32 36.1 43.0 20.8 3C8
M inneso ta 17.75 9.24 5.02 3.49 52.1 28.3 19.7 235
M is s iss ip p i 13.51 7.65 2.72 3.14 56.6 20.1 23.2 424
M issouri 27.44 11.18 12.78 3.48 40.7 46.6 12.7 329
Montana 6.32 2.42 3.32 0.58 38.3 52.5 9.2 520
Nobrscka 7.96 3.73 2.75 1.48 46.9 34 5 18.6 300
Nevade 7.23 2.70 4.04 0.51 37.2 55.7 7.0 373
Naw Ham psh ire 3.58 2.80 '1.62 0.16 78.2 17.3 4 5 193
Naw Jersey 3121 24 08 .95 5.18 77.2 6.2 16.6 202
Naw M ex ico 12.01 3.90 6.04 2.07 32.5 50.3 17.2 509
New  York 49.57 32.57 6.31 10.69 65.7 12.7 21.6 137
North C aro iina 29.76 13.23 14 55 2.00 44.4 48.9 6.7 295
North Dakota 10.39 2.25 7 76 0.38 21.7 74.7 3.7 968
O h io 6721 20.78 35.74 10.69 30.9 53.2 15.9 382
Ok lahom a 21.37 7.79 5.44 8.14 36.5 25.5 38.1 429
O regon  • 7.28 S.17 0.07 1.04 84 8 1.0 14 3 176
Pennsy lvan ia 65.57 23 66 32.90 9.01 36.1 50.2 13.7 357
Rhode Is land 2.42 2.02 0.02 0.38 83.5 C.w 15.7 1 59
South C a ro lina 14.78 5.74 6 59 1 45 4S.6 44 6 9 8 3301
South Dakota 2.94 1 89 0.72 0.33 64 3 24 5 11 2 3C0I
Tennessee 28.72 10 80 15.15 2.77 37 6 52.8 9.6 3971
Texas 154.87 73 60 29 03 47 24 £0 8 18.7 30.5 s ic !
Utan 9.88 j . .  j 4 721 1 43 37 3 47 8 14 5 412
Vermont 1.31 i 22 0.02 I 0.07 93.1 1 5 5.3 'i2
V irg in ia 23.35 '3 69 7 £6 I 2.10 58 6 32.41 9 0 r u i
W asnm qton 16.20 >2 89 1 5 7 1 74 79 6 9.7 10.7 2C91
West V irg in ia 28.42 4 80I 21 89 I 1 73 16 9 77 0 5.1 ’ 1/91
W is co ns in 22.04 8.75 i 9 261 4 02 39.7 42 0 "a 2 c3 71
W vom m q 11.63 2.09 1 8 41 1 13 18 0 72.3 9 7 996!

TOTAL 1275.30 5C6 96 i 430 35 238 01 47 6 33.7 18 7 ZZS1
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1 2 3 4 5 6 7

Alabama 29.M 1046 15.80 342 354 534 11.2
Alaska 442 249 044 149 634 75 26 5
Arttona 12M •40 3.49 247 494 29.9 21.3
Arkansas-' " 1T22 >59 0.09 354 67.6 0.9 316
Ca lifo rn ia 92.15 64.82 1.66 2647 69.6 1.8 28.4
Co lorado 1541 6.75 4.62 3.94 44.1 30.2 25.7
Connec t icu t 1249 11.41 0.03 0.95 92.1 0.2 7.7
Osiaw—a - 3.76 050 - 049 124 11.0 6.2r >OnOf " LL $0.02 3.54 449 793 9.4 11 3
Gaorg la 2949 14.38 8.65 3.53 535 32.3 14.2
Hawaii 441 4.44 0.00 0.00 100.0 0.0 0.0
Idaho 3.53 2.54 0.33 0.71 70.0 105 19.6
Illin o is 71.99 33.30 21.50 17.18 46.3 29.9 23.9
Ind iana 49.99 17.46 26.50 6.00 3*4 53.0 12.0
lowa 17.01 8.30 423 4.48 48 8 24.9 26.3
Kansas 19.97 7.93 1.83 741 46.7 10.8 *2 5
Kentucky 29.09 9.13 15.40 355 325 54.6 12.5
Lou is iana 59.10 25.85 0.00 3045 46.1 0.0 53.9
Maine 549 5.23 0.02 0.03 99.1 0.4 0.6
Maryland 20.13 11.98 6.12 2.13 59.0 30.4 10.6
M assachusetts 2744 25.00 0.10 2.24 91.4 0.4 3.2
M ich igan 54.17 2351 17.90 12.78 43.4 33.0 23.6
M innesota 2149 a 1158 5.55 4.56 53.4 25.6 21.0
M iss iss ipp i 1241 8.35 1.06 2.90 67.8 8.6 236
M issouri 2949 1242 11.70 5.44 42J 39.1 1 8 . 2

Montana 549 3.23 1.05 1.09 60.3 19.6 20.1m2Iz t f d 4.51 1.34 2.81 52.6 15.3 32.1
Navaoa 4.0T 247 2.78 1.02 37.4 45.8 16.8
Naw Hampsh ire 347 345 0.31 0.11 84.0 13.2 2.3
Now js rs a y 3442 25.12 1.76 4.74 914 5.1 13.7
Naw M ex ico i i j t 344 3.43 440 34.1 29.6 36.3
Naw York 7449 3  49 949 5.92 76.1 12.3 11.6
Norm  Caro lina 2 * .1 > 14.10 13.60 1.47 4 3 46.6 £.0
North Cakota 9.10 243 2.28 059 43.7 44.7 11 6
O h io  • * 4144 25.64 4140 14.70 31.4 50.6 18.0
Oklahom a 1949 8.33 0.0* 10.99 43.0 04 565
Oregon 749 6.04 0.15 1.37 79.9 2.0 18.1
Pannsy ivan ia 55.15 32.72 42.00 10.43 38.4 *9.3 12 2
Rhode is la nd 3.03 2.73 0.00 0.30 90.1 0.0 9 9
South C aro lina 1442 7.78 4.27 2.17 54.7 30.0 '5.3
South Oakota 3.49 2.00 0.93 0 56 57.3 26.6 1601
Tcnnassaa 29.14 11.02 14 00 3.12 39.2 49.8 11 il
Texas 131.39 6761 5.65 56.10 515 4.3 44 2
Utah •44 4.02 254 I 98 47.1 29.7 23 2
Vermont 1.54 1.60 0.01 0.05 96.4 0.6 3 0
V irg in ia 24.47 17 62 5.05 1 80 72.0 20.6 7 4
W ath lnq ton 15.20 10.95 2.03 2.21 72.1 13.4 14 5
West V irg in ia 29.29 544 21.80 2.24 17 9 745 / /
W iscons in 2349 11.23 759 4 57 49.0 32.4 19.5
W yom inq 5.43 2.78 4  47 1 18 33 0 53 0 •40

TOTAL 1330.23 701 02 339 00 290 21 52.71 25 5 21 9
2 0



1 9 6 6  C a r b o n  E m i s s i o n s  S r o m  F o s s i l  F u e l s
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j f - j f
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1 2 3 4 5 5 1 7
A labsm a 23.09 5.09 14.57 3.43 22.0 63.1 14.9
Alaska 1.89 1.30 0.41 0.18 68.8 21.7 9.5
Arizona 3.45 2.78 0.18 2.49 51.0 3.3 45.7
Arkansas 7.70 3.57 0.00 4.13 46.4 0.0 53.6
C a lifo rn ia 71.68 42.10 1.29 28.27 58.7 1.8 39.5
C o lo rado 9.65

•

3.97 2.72 2.96 41.1 28.2 30.7
C on ne c t ic u t 12.36 8.27 3.40 0.69 66.9 27.5 5.6
Delaware 3.S9 2.34 0.97 0.28 65.2 27.0 7.8
F lorida 20.79 15.89 1.75 3.15 76.4 3.4 15.2
G eo rg ia 15.41 7.52 4.42 3.47 48.8 28.7 22.5
Ha was 2.83 2.83 0.00 0.00 100.0 0.0 0.0
Idaho 2.57 1.64 0.37 0.56 63.8 14.4 21 8
Illin o is 61.86 22.71 26.76 12.39 36.7 43.3 20.0
Ind isne 42.32 12.47 24.15 5.70 29.5 57.1 13.5
Iowa 12.53 5.92 3.13 3.43 47.2 25.0 27.8
Kansas 12.40 5.20 0.34 6.86 41.9 2.7 55.3
Kentucky 11.26 5.45 10.64 2.17 29.8 58.3 11.9
Lou is ia na 29.16 11.40 0.0G 17.76 39.1 0.0 SO 9
M aine 3.45 3.26 0.18 0.01 94.5 5.2 W.w
Mary land 17.93 8.00 8.45 1.47 44.6 47.2 8.2
M assachusetts 22-96 18.50 2.80 1.68 80.5 12.2 7.3
M ich ig an 47-31 16.04 22.40 8.94 33.9 47.3 18.9
M inneso ta 16 JO 8.43 4.28 3.79 51.1 2S.9 23.0
M is s is s ip p i 7.53 3.441 0.02 4.06 45.8 0.3 S3.9
M issouri 18.71 8.85 4.75 5.10 47.3 25.4 27.3
Montana 3.32 2.15 0.14 1.03 64.8 4.2 31.0
Nebraska 6.15 2.87 0.49 179 46.7 8.0 45.4
Navsdc 2 .0 2 1.23 0.27 0.52 60.9 13.4 25.7
New H am psh ire 2.34 . 2.04 0.24 0,06 87.2 10.3 2.6
New Jersey 31.71 22.42 5.91 3.33 70.7 13.6 10.7
New M ex ico 6.73 2.28 0.92 3.53 33.9 13.7 52.5
New York 70.08 42.61 18.26 9.21 60.8 26.1 13.1
North C a ro lin a 20.83 10.07 9.49 1.27 48.3 45.6 6.1
North Dakota 3.26 1.91 0.90 0.451 58.6 27.6 13.8
O h io 67.04 17.67 35.46 13.91 26.4 52.9 20.7
Ok ie hom e 11.98 5.55 0.02 6.41 46.3 0.2 53.5
O regon 6 .0 2 4.87 0.16 0.99 80.9 2.7 16.4

“P iMmsytvcma 78.02 24.41 43.59 10.02 31.3 55.9 12.8
Rhode Is icnd 2.88 2.37 0.26 0.25 82.3 9.0 8.7
South C a ro lin e 9.33 4.57 3.32 1.44 49.0 35.6 15.4
Sou th  Oahotc 2.28 1.75 0.13 0.40 76.8 5.7 17 5
Tennessoo 18.59 6.13 9.08 3.38 33.0 48.8 18 2
Texas 86.78 37.55 0 69 43.54 43.3 0.8 55.9
U lan 6.12 2.79 1 97 1.36 45.6 32.2 22.2
Vermont 1.27 1 21 0.05 0.01 95.3 3.9 08
V lrq im a 21.48 10.04 9.65 1.79 46.7 4 4  9 8 3
W ash ing ton 10.08 8.02 0 28 1.78 79.6 2.0 17 7
West V irqm ia 19.08 3.54 12.98 2.S6 18.6 68.0 13 4
W is co n s in 20.57 8 0S 9 25 3.27 39.1 4S.C 15 9
W yom inq 3.47 1.54 1.03 0.90 4 4  4 29.7 25.91

TOTAL 999.38 •154 57 302.581 242.23 45.5 30.2 24 2’
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1 2 3 4 5 6 7
Alabama 29.68 1056 15.40 332 354 532 11.2
Alaska 442 249 0-34 129 63.9 7.5 23.5
Arizona 12.04 6X0 3.49 247 *34 28.9 21.3
Arkansas ~ " \t22 749 0.09 3.54 87.6 0.6 31.6
Ca liforn ia 92.45 64.82 1.66 263 7 69.8 ta t 28.4
Co lorado 1SJ1 6.75 4.62 3.94 44.1 30.2 25.7
Connaetlcu t 1249 11.41 0.03 0.95 92.1 0.2 7.7
Delaware 3.76 040 - 029 K Z ] r n . 0 8.2
flo r id * ' Lu io.02 3.54 429 793. 9.4 11 3
Georg ia 24.49 14.38 8.64 3.83 53.3 32.3 14.2
Hawaii 444 4.48 0.00 0.00 1Q0.0 0.0 0.0
Idaho 3.53 2.54 0.34 0.71 70.0 104 19.6
Illin o is 71.94 33.30 21.50 17.18 463 '29.9 23.9
Ind iana 49.94 17.46 26.50 6.00 34.9 53.0 12.0
Iowa 17.01 8.30 4.23 4.48 48.1 24.9 26.3
Kansas 14.97 7.93 1.43 721 46.7 10.8 *2 5
Kantucky 24.04 9.13 15.40 345 324 548 12.5
Lou is iana__ 5«.id 25.85 0.00 30.25 46.1 0.0 53.9
Main* 5.21 5.23 0.02 0.03 99.1 0.4 0.6
Maryland 20.13 11.88 6.12 2.13 59.0 30.4 10.6
Masaaehusatta 2744 25.00 0.10 2.2« 91.4 0.4 9.2
M ich igan 54.17 2341 17.90 12.76 43.4 33.0 23.6
M innesota 2144 * 1148 545 4.56 &.4 25.6 21.0
M iss iss ipp i 1241 1.35 1.04 2.90 67J 8.6 23.6
M issouri 2944 12J2 11.70 5.44 42.8 39.1 18.2
Montana aM 3.23 1.05 1.04 60.3 19.6 20.1
Nebraska 4.75 4.61 1.34 2.61 52.6 153 32.1
Nevada 447 2.27 2.78 1.02 37.4 45.8 16.8
New Hampsh ire 347 325 0.51 0.11 64.0 13.2 2.9
New Jersey 3442 24.12 1.78 4.74 812 5.1 13.7
New M ex ico 1147 3X4 3.43 420 34.1 29.6; 36.3
New York 744* 54.39 9.04 4.62 76.1 12.3 11.6
North Ca ro lina 29.17 14.101 13.60 1.47 48.3 •16.6 5.0
North Oako<a 4.10 223 228 049 43.7 •U.7 116
O h io  • - 4 l i4 25.44 4120 14.70 31.4 150.6 18.0
Ok lahom a 19J4 8.33 0.04 10.99 43.0 " 0.2 56.3
Oregon 7.54 i 6.04 0.15 1.37 79.9 2.0 18.1
Pennsy lvan ia 45.11 32.72 42.00 10.43 38.4 •19.3 12.2
Rhode is la nd 3.03 2.73 0.00 030 90.1 0.0 9 9
South C a ro lina 1442 7.78 427 2.17 54.7 30.0 ’5.3
South Dakota 3.49 2.00 0.93 0.56 573 26.6 160
Tennessee 24.14 11.02 1400 3.12 39.2 <19.8 11.1
Texas 131.31 67 61 5.65 56.10 51.5 4.3 44 2
Utah 444 4.02 244 1.96 47.1 29.71 23.2
Vermont 1.44 1.60 0.01 0.05 96.4 0.6 3.0
V irg in ia 24.47 17 62 505 1 80 72.0 20.S 7 4
W ash ington 13.20 10.96 2.03 2.21 72.1 13.4 14 5
West V irg in ia 29.24 5.2* 21 80 224 17.9 74 5 7 7
W iscons in 23.39 11.23 759 4 57 48.0 32.4 19.5
W yom ing 8.43 2.78 4 47 1 18 33.0 53 01 ’ 40

TOTAL 1330.23 701 02 339 00 290 21 52.7 25 5i 21 3
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Key to Formulas Used In Calculating Carbon Emissions in 
1986,1976, and 1966 Carbon Emissions Matrices

The conversion factors used to determine carbon emissions from the burning of fossil fuels (oil, coal,
natural gas) and the non-oxidized fuel constants were supplied by
Dr. Gregg Marland from Oak Ridge National Laboratory, Oak Ridge, Tennessee. (1)
The conversion factor for motor gasoline was provided by Dr. Irving M intzer from World Resources- 
Institute, Washington" DC. (2)

S T E P  1
Conversion factors of carbon emissions from direct combustion of fossil fuels. 
O il (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

S T E P S  2 * 3
To convert; joule* to Btu (B ritish  thermal units) m ultiply above figures by 1.054 x 10sj/Btu to get 
new conversion factors compatible with U .S. Department of Energy (DOE) consumption (Btu) data. 
Convert k jO  to metric tons of carbon (t/C) by multiplying by 1 metric ton/lv^kg.

Oil (Crude/heatingoil)* 20.98 t/C
10* Btu

Motor Gasoline *  19.9 t/C 
. . 10* Btu
Coal = 25.42 t/C 

10* Btu 
Natural g as* 14.55 t/C 

10* Btu

S T E P  4
Multiply by constants to account for non-oxidized fue l (3) Note: There is no constant for motor 
gasoline since it is assumed that gasoline in fully oxidized in combustion.

I

O il *  .918 
Coal *  .982 
Natural gas *  .98

S T E P  5
M ultiply by DOE 1986 energy consumption data to get million tons-of carbon emissions by state. 
(See Column 1 of the 1986 Carbon Emissions M atrix 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, E n e rg y , V.8, N .1 2 ,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. 22
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Estim ated Carbon Em issions 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 1 is 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 of oil (mcludlhg~ crude and heating oil, excluding asphalt and road oii). 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 of oil, using U .S. Department of Energy 
(D O E) 1986 energy consumption data* as follows (example uses 1986 Alabama data):

. , .. *  ; K  .
.241 quad (lO ^ B tu .r  20.98 bC • ^ r:9 1 8  ^ 4  6a r  in« »4,640;6o0 rae1^c tons carbon 

■ 10*Btn . '''•

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

244 quad (lO^lBtu x 19.9t/C *  4.86 x IQ^a 4,860,000 metric tons of earbon. -
. .10* Bturv:.    •• ■
:.):•:* ijy -S' " * *• *   ■ .•• .. . '

Total carbon emissions from o il (add carbon emissions from oil and motor gasoline) = 9.5 x 10* 
mstric tons carbon or 9,500,000 metric tons. " V i  '?  *

Colum n 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 of coal •rsx'

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

.661 quad (10“) Btu  x 25.42 t/C i  .982 a 16.5 x 10* '•* 18,500,000 metric tons carbon
10* Btu  ,. v  •

Colum n 4 - Carbon Em issio n s from  N atu ra l G as • The data indicate the estimated amount of carbon emitted in  million m etric tons from combustion of natural g asT '^ .^ ;'' 'Jr .
Reference: Calculate the carbon emissions from each state’s combustion of natural gas, using DOE 1936 
energy consumption data* as follows (example uses 1986 Alabama data):. \

.210 quad Btu x 14.55 t/C x  .98 *  2.99 x 10* = 2,990,000 metric tons carbon
10* Btu v : •

• Scarce: “State Energy Data Report: Consumption Estim ates 1960-1986,” Energy Information A dnur.iitri- 
ticn. U.S. Department ofEnergy, 1988.

Colum n 5 - Carbon Em issio n s from  O il as a %  o f T o ta l E m iss io n s (refers to Cols. 1 and 2).

Colum n 6 - Carbon Em issio ns from  Coal as a % of T o ta l Em issio n s (refers to Cols. 1 and 3).

Colum n 7 • Carbon Em issio n s from  N atu ra l G as as a % o f T o ta l Em issio n s (refers to Cols. 1 and 4
Colum n 8 -Tons o f Carbon/G ross State  P ro d uct (m illio n  d o lla rs) • These figures were computea from 
the total carbon emissions (see column 1) and 1986 State gross products (G SP). 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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C H l o r o S l o u r o c a r b o n s ^ M e t h a n e

/ / / / /

1 2 l 3
A la b am a 1221 2
A la sk a 179
A r iz o n a 96
A rkansaa 84
C a lifo rn ia C 400 18
C o lo ra d o 122 1
C o n n e c t ic u t 91
D e law a re 3
F lo r id a 126 3
G eo rg ia 198 3
Hawett 19
kJSlRP'T' 95 Cl ■
I l l in o is 168 4
In d ia n a 96
Iow a 83
K a n s a s 124
K en tu ck y 107 1
L o u is ia n a 93 1
M a in e s 294
M ary la nd 42 1
M a s sa ch u s e t ts 3 203
M ic h ig a n 58 1
M in n e s o ta 105 1
M la s is a ip p l 108
M is s o u r i 106
M on ta n a 129
N eb ra ska 42
N e va d a 107
N aw  H am p s h ir e 70
N ew  J e rse y 73 3
N ew  M e x ic o 213
N ew  York C 304 7
North  C a r o lin a 124
North  D ak o ta 100
O h io 149 1
O k la h o m a  ■ - 123
O ra q o n 127
P e n n s y lv a n ia 135 - 6
R h o d e  Is la n d 3 11 3
Sou th  C a r o lin a 80
S o u th  D akota 55
T e n n e s s e e 120 1
T exa s 926 4
U tah 112
V e rm o n t S 69
V irg in ia 147
W a sh in o to n 118
W ast V irqm ia 141
W is c o n s in 933 2
W vom m q 78

TOTA L 7 508 65

Chloro flourccarbons (CFCs)/M ethane 
M atrix  Notes

Colum n 1 - C FC  P o lic ie s (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.

Colum n S • L is ts  the Num ber of 
M un icip a l Waste la n d fills .
Source: U .S. EPA , "L ist of Municipal 
Waste Landfills, December 1986, Com­
piled from EPA's State Subtitle D Pro­
gram Census."

Colum n 3 • L a n d fill Gas Recovery 
P ro jects (private and municipal). Data 
include facilities in operation and those 
projected to be completed in 1989.
Source: W aste A ge, Landfill Gas Survey, 
March 1988, p. 167 .
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T r o p o s p h e r i c  O z o n e  S c o r e c a r d

❖NV

A* t  £
s*> a*A?O ' vo

% 4*<V*

Ao V
> V<T

y >
* NV

0̂ °vV
* v * v

ALABAMA Wa R¥[a n 6 r
B irm incham 0.14 NA Baltimore 0.15 6AR126NA JiLAS^ACHUSE",ff3
Phoenix 0.14 4 Soa iM 0.15 3Ca l i f o r n i a Naw Bad/ord 0.16 5
Bakariftald 0.16 29 Worcaaur 0.14 2
r'raano 0.16 21 Mic h ig a n
La i Anfalas 0.35 154 ■ BWTVr ' ." T M — 0.13 3
Modasto 0.16 12 MIA5GUKI
S arrant an to 0.1S 9 Kanaaa C itv(a) 0.13 2
San Dia«o 0.22 11 St. Louia (a) 0.16 6
San Franciieo 0.15 6 Nfew HAMI*4kiftE
Santa Barbara 0.16 2 Portamouth (a) 0.13 t
Stockton 0.13 a NEW  J ER S EY
V ita lia 0.14 6 Atlantic C ity 0.17 5
Yuba d ity 0.14 3 New  YohKC o l o r a d o Naw York (a) 0.20 lit
Danvar 0.12 I N O R TH  C  LROL1NAC CN hlsichcuT C ha iio u *  ia j 0.13 2
C r ia ta r  Stata 0.18 14 b k io

F L O R ID A C inc inna ti (a) 0.14 1
JackaonvilU 0.14 3 Clavaland 0.14 3
M iam i 0.13 2 O KLA H O M A
Tampa 0.13 2 Tulam 0.13 2

( jfcO RG lA O R EG O N
Atlanta 0.16 5 Portland 0.14 I

IL L IN O IS P e n n s y l v a n ia
Chicaao 0.17 5 AJlantawn-B*th 0.13 2

IN D IA N A Philadalph ia 0.17 7
Indianaooiia 0.13 2 M o d e  Is l a n dKENTUCKY Pruvidanea 0.18 9
L tn n fto n 0.13 2 T EK fN FB dEE
Lou isv ille ! a> 0.16 5 Mamphit (a) 0.13 2

LO U IS IA N A Naah v illa 0.14 4
Baton R o u f i 0.16 4 TfeXASId* m l la 0.13 2 Baaument-P.A. 0.15 5
Laka Char!** 0.13 I Dallaa-Ft Worth 0.16 12
Point Coup** 0.13 3 £i Paao 0.16 12
St. Jamaa 0.13 4 Loridv.-Marihall 0.11 I

M A IN E Houston 0.20 19
Gardiner 0.12 I W ^S T  V IR G IN IA
Hancock Cntv. 0.12 2 Huntm non(a) 0.14 3
Knoa Countv 0 13 2 W ISCO N S INi’oniand 0 14 4 Milwaukaa 3 13 41 ■ j'< Lountv 0 15 7 UTAH

1 &all l.aka C ilv 0 16 5
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
•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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" '.V. w*>

/
? £ c°

S’ v  0
<^•54? G ag

V
e  £  •* 
/ c J

3
"9
*?

• ®
• *C

*

o°
? ’? o ’ J  S  ?W e  * * V  j§

“ I 1 2 3 4
A labama 28.2 3.4 6.33
Alaska so.o 4.8 1849
Anxona 14.1 3.0 7.09
Arkansas— 26.8 54 10.60
C a lifo rn ia . •2S.fc. C J . . .  24G _..Y-

17.1 7J 12.90
Con n ec t ic u t 17.0 18.3 9.87
Oeiawa— • 22.5 6.0 11.74
Florida 10.3 1.8 0.90 Y
Georgia- - 1S.1 4.6* » 445
Hawaifcr- i * i - 04 -- 1243
idaftb 34.5- 7.7 30.01
Illin o is 31.0 12.8 7.69
Ind iana 31.7 5.7 14.83
Iowa 21.7 10.3 19.66
Kansas 30.1 64 12.83
Kentucky 11.9 44 13.16
Lou is ia n a 51.0 1.9 2.77
Mama 28.8 18.5 2641
Maryland 21.7 9.8 9.42
M assacnussns 17.4 17.1 7.78 Y
M ich iq an 25.3 13.2 1147
M innesota 25.0 12.8 36.42 Y
M is s iss ip p i 324 4.1 544
M issouri 16.3 8.4 16.43
Montana 19.3 54 36.87
Ned r is k s 23.0 94 20.44
Nevada fl.O 3.6 1041
New H am psh ire 134 14.5 2048
New Jersey 254 14.0 6.43
New M ex ico 15.7 4.0 16.64
New York 234 18.6 9.62 Y
North C a ro lin a 174 48 5.7® Y
North Dakota 2 i i 3.4 44 98
Oh io 35.6 9.1 11.45
Ok lahom a .  27.4 54 7.12
Oregon 24.1 7.6 10.10
P ennsy lvan ia 25.1 10.1 16.93
Rhode  is la n d 21.3 24.8 16.76
South C a ro lin a 25.7 4.1 6.03
South Dakota 25.0 12.2 23.09 Y
Tennessee 21.9 2.9 893
Texas 43.5 24 3.07
Utah 23.1 8.8 1846
Vermont 18.9 22.1 26.43
V irqm ia 25.5 7.7 7 66
W asnm qton 25.3 5.3 8.73
West V irg in ia 20.5 2.4 1480
W is co ns in 22.9 12.1 15 05 Y
W yom inq 21.5 2.2 18 09 I

27.5 I 7.4 9 48

Resident! al/Industirial/Commercial 
Matrix-Note*

Colum n 1 - Carbon em ission* from, the  
in duattrial/co nunerci.al sec to n  as a- 
percent o f the state’s to ta l carbon 
em issio n s The data are  calcu lated  
from  the industria l/com m ercia l sec­
tors* fue l consum ption o f o il, coal, and 
n atu ra l 'gas*.
Source for fuel consumption: "State Energy 
Data Report: Consumption Estimates I960- 
1986/ Energy Information Administration,
U.S. Department of Energy, 1988. Also refer to 
"Kay* on p. 22.

Colum n 2 • Carbon em issions from  the 
resid e n tia l sector as a percent of the 
state’s total carbon em issions. The , 
data are  ca lcu lated  from  the residen­
tia l sector's fue l consum ption of o il, 
coal, and n a tu ra l gas.
Source for fuel consumption: "State Energy 
Data Report: Consumption Estimates I960- 
1986, Entrgy Information Administration, U.S. 
Department of Energy, 1988. Also refer to 
•Key" on p. 22.

Colum n 3 • Percen t of lo w  income re s i­
dences that have been w eatherized 
from  the UJS. D epartm ent of Energy 
W eatherization A ssistance  Program  
(W AP).
Note: The number of low incoma homes weach- 
erited ia a cumulative total from 1977 to 1987. 
Source: U S . 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.

Colum n 4 • State B u ild in g  Code 
P ro visio ns
Note: Although many states have minimal 
requirements for energy efficiency in new build­
ings, thoee with the most substantial s tandards  
are included here.
Source: National Conference of States on 
Building Codes and Standards (NCSBCS), 
Herndon, Virginia, 1986.
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S t a t e / U t i l i t y  J o i n t  E n e r g y  E f f i c i e n c y  P r o j e c t s

. /  y  /  y . ,
Jfc >  $  _<* V f i

s*  y *
1 2 3 1 4 S 6

Alaoama
Alaska
Arizona Y
Arkansas
Ca liforn ia Y
Co lorado
Co n r  sen cut Y Y Y
Oalaware
Florida
Gsorqla Y Y Y
Hawaii
Idaho
Illin o is Y
Ind iana
Iowa Y Y Y Y Y Y
Kansas
K tm ucky
Lou is iana
Main* Y
Maryland
M a txacnuaan* Y Y Y
M ich igan Y Y Y Y Y Y
M innesota Y
M iss iss ip p i •
M issouri
M ortens Y
Nsbrsska Y Y Y Y Y Y
Nsvadr
Naw Ham psh ire
Naw Jarsay Y Y Y Y Y Y
Naw M ax ico
Naw York Y Y Y Y Y Y
North Ca ro lin a V V V Y Y Y
Norm Oakots
O h io Y
Ok lahoma Y
Crag on Y Y Y Y Y
Pannsytvarwa Y
Rhooa is la nd Y Y
South C aro lina
South Oakoia
Tannaasao Y Y Y Y Y Y
Taxaa Y
Ulan
Varmont
V irg in ia
W ash ing ton Y Y Y Y Y
Waat V irg in ia
W iscons in Y
W yom ing 1

S ta te  an d  U t ilit y  J o in t  E n e rg y  
E f f ic ie n c y  P ro je c ts  ( J E E P )  
M a tr ix  N otes

Colum n 1 • “V  indicates a state/utility 
JE E P  in the residential sector.

Colum n 2 • “Y* indicates t  state/utility 
JE E P  in the low income sector.

Colums.\ 3 • “Y" indicates a state/utility 
JE E P  in the commercial sector. • *

Colum n 4 • “Y" indicates a  state/utility 
JE E P  in the non-orofit yectoi*

Colum n 5 • "Y" indicates a  state/utility 
JE E P  in the industrial sector.

Colum n 6 * “Y" indicates a  state/utility 
JE E P  in the agricultural sector.

Source: Alliance to Save Energy, ■'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 of joint 
projects that are currently being con­
ducted. It  serves as a partial list of 
in itia l programs. The projects are 
funded in part by federal energy pro­
grams (Weatherization Assistance 
Program, Institutional Conservation 
Program, and Low Income Home E r.s :*  
Assistance Program).
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S T A T E E L I G I B L E  T E C H N O L O G I E S ' " C R K f l l t M A X IM U M  C R E D I T E X P IR E S
C a l i f o r n i a A c n v a / P w B w 8 o la r ,  

P h o to v o lt a ic  (PV)
10 *  c om m a  r a  a i n o n a l/x/89

D e la w a r e S o la r  H o t  W a te r  S y s tem s *200 c r e d it 3 2 00 /randan t ia l n o n *
H a w a i i A c t iv a / P iu w v e  S o la r , P V , W in d  

H a a t  P u m p  W a ta r  H a a ta ra
l5 * r a a id a a a a V c o a ] m e r a a l n o  l im i t 12/31/92

Id a h o A cc tv s/P aae ive  S o la r , 
R e n e w a b le  E n e r g y  S y s tem s

10 0 *  d a d a c t io o / ra a id a n c ia l o n ly  
(m o a t be  ta k e n  o v e r  4 y e a n )  4 0 *  
f ir s t  y e a r ;  2 0 *  f c l lo w in »  3 y e a n

$5000 r e s id a n n a l p a r  
t a x  y e a r

n o n e

M a s s a c h u s e t t s A c t iv e  S o la r , Pv, W in d 3 5 *  r e s id e n t ia l i n  198 i 
2 5 *  r a a d e n  t ia l .  1959-90 

15 * r e s id e n t ia l ,  1991

$100 0  r e s id e n t ia l 12/31/91

H y d r ^ * m d ; j  r r e s id e n t ia l o n h r  fb r  a IT t e c h .
e t — - 3 a s

* u j 4 U o&.

N e w  J e r s e y S o la r 6*  s a le *  u x .  o t h e r  g n t n u  
a n  a v a i la b le

10/31/88*

N e w  M e x ic o S o la r  4  W in d 2 5 *  e q u ip m m t $1500 i n  1988 12/31/88 k

N o r t h  C a r o l i n a

«

S o la r
S o la r
W in d
H y d r o
M a t h a n a  gas
E t h a n o l  gas
W o o d  b o r n  i n  i  c o n v e rs io n  
C o g e n e r a t io n l

l
l

i
i

l
l

S

$1,000 
$8,000 

’ $1,000 
$5,000 
$2,500 

n o  l im i t  
n o  l im i t  
n o  l im i t

n o n a  
n o n a  

. n o n e  
n o n o  
n o n a  
n o n e  
n o n o  
n o n e

N o r t h  D a k o t a A e t iv a / P a is iv a  S o la r , 
W in d ,  G e o th a rm a l

15 * ra a 'c cm ra  
(3 *  p e r  y e a r  fb r  3 y a a n )

n o  l im i t n o n e

O k la h o m a A c n vW P a a a iv a  S o la r , W in d ,  P V CS *  r e a  d e n  r ia l  i n  ’88 
4 0 *  r e s id e n t ia l i n  89 
3 5 *  rae i d a n  d a l  i n  '90 

3 0 *  c o m m e r c ia l

$10,000 r e s id a n n a l 

n o  l im i t  c o m m e r c ia l

12/3 L  90

O r e g o n A c n v w P a s s iv e  S o la r , W in d  
G e o t h a r m a l,  H y d r o

2 5 *  l e t  $1000 i n  88 4  89 
3 5 *  c o n n s . o v e r  5 y e a n

$ 10 0 0  r e a id a n t ia l 
$ 3 J  m i l l i o n  c o m m .

12/31/89
12/31/90

R h o d e  I s l a n d

.

A cu v a / P a a a iv o  S o la r  
W in d  * * 
H y d r o

10 *  rea/ conun  
10 *  rea/ com m  
10 *  r W c o m m

$100 0  r e a id a n t ia l 
$1500 c o m m e r c ia l 
$50,000rea/co m m

6/30/90

| S o u t h  C a r o l i n a S o la r ,  W in d .  H y d r o , W o o d , 
B io m a a a , o t h e r  q u a l i f ie d  
r e n e w a b le  e n e r g y  te c h .

2 5 *  rea/ com m $ 10 0 0  r t V c o m m no n e

j U t a h S o la r . H y d r o , P V , W in d ,  
B io m a s a

2 5 * r e s id e n t ia l  
10 *  c o m m e r c ia l

$1500 r e s id e n t ia l 
$25,000 c o m m e r c ia l

12/3 L 90

S o u rc o : N A T A S . "Su m  E n e r g y  T a x  C r e d it  S u m m a ry "  
( c o m p ile d  f rom  S u t e  c o n u c t a )  a n d  p h o n a  u p d a te  
w it h  K . D a n n e h v  ( N A T A S )  9/23/88.

• E x t a n s io n  u n d e r  r e v io w
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1 9 8 8  A i r  P o l l u t i o n  B u d g e t s / O i l  O v e r c h a r g e  F u n d s

1 2 3 4 f  'Alabama 1.S3S 1.839 32.192 16.166 2.900Alaska 751 813 8.272 2.490 4 000Aniona 3.182 1.527 21.566 17.921 2.000Arkansas 847 785 23.950 13.658 2.100California 92.380 7.882 194.717 51.442 0Colorado 4.582 1.603 22.716 18 057 5 554Connecticut 3.451 1.872 34 900 5 143 0Oeiawera 552 812 9.945 3.422 2.000Fiona a 8.241 2.059 98.113 39.467 153Georgia 2.415 1.160 48.823 19.088 9.774Hawaii 1.215 357 14 482 12.927 1.600Idano 302 622 8691 4 648 2.340Illinois 5.382 5.040 98.108 6.347 37 000Indiana 2.468 2.703 51 *31 18.783 0Iowa 401 950 27 424 14 872 3.175Kansas 418 923 23.&5S 6.455 994Kentucky 3.222 1.600 27.439 o' 5.249Louisiana 1885 ;.2»3 51.538 3.035 6.000Msina 1 221 752 15.094 7.950 4.600Maryland 2.532 1.741 38.418 6.049 23.689Msssacnusans 1.340 2.507 70.341 15.000 28.733Micnigan 4 685 3.497 70.991 12.315 12.989Minnesota 1.720 1.489 36.008 18.203 5.500MlSSISSlopt 518 887 28.379 21.113 5.000Missoun 1.814 2.071 41 516 26.014 14 333Montana 451 957 9. US 3.797 3 200'Nebraska 235 631 l i . i o s 3.721 0Nevada 1.237 66J/ 8.767 1 178 1 984New Hemosnira 302 730 9.798 8.146 660New Jeraey 5.082 3.280 75.433 22.973 0New Mexico 900 1.081 13.693 4 200 4 486Naw York 7.372 5.193 159.175 107 661 34 053Nonn Carolina 3.244 1.S49 4^.030 6.9^4 7.400Norm Oakota i44 533 U21 2.263 1 813Ohio - i .iu 4.343 79.140 10.375 34 624Oklenoma Uo 1.225 26.234 9 168 5 197Oreqon 2.509 2.085 20.7221 6 838 <2.447Pennsylvania 7.537 4 987 96 804 12.478 0Rhooe island 300 625 8 005 1 5 059 893Soutn Carolina 1.544 1.1T0 25.186 1 774 0Souin Dakota 157 470 7 502 9 932 1 000[Tennessee 2.853 2.072" 34 603i 12.994 22 500iTeias 13 939 5 119 157 187 40 903 1 1 750iUtsn 809 1 '88 12.454 ! 3 223 1 500(Vermont 242 477 5 005 1 950 1 7581 Virginia 3 647 2.089 53.377 6 897 '0  200Iwstninqton 3 379 2.844 32.122 15 676 7 696West Virginia 754 1 130 12.903 1 192 2.184Wisconsin 2.944 2.008 38 987 0 10 922Wvominq 560 491 9 374 102 2.0001 Total 213 573 93 367 2 COO 162 1 554 257 348 152

F Y  ’88 A ir  P o llu t io n  C o n tro l 
B u d g e ts/E xxo n  O ve rch a rg e  
F u n d s

Colum n 1 • F Y  '88 A ir  Pollution 
C ontro l Budgets: State and loca 
co n trib u tio ns (SOOOs) Source 
(columns 1 and 2): U .S. Environ­
mental Protection-Agency, Office c: 
A ir Quality Planning and Standarc 
A ir Quality Management Division. 
Research Triangle Park, NC, 10/7.5
Colum n 2 • F Y  '88 A ir  Pollution 
C o ntro l Budgets: Federal contr: 
bution in clu d in g  F Y  ’87 ca rry ­
o ver and unexpended funds 
(SOOOs). Source: See Column 1.

Exxo n  O il O vercharge 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, of En err

Colum n 3 * T o ta l State A lloca 
tio n  o f O il O vercharge Funds 
(SOOOs). Source (cols. 3-5): U.S. 
Dept, of Energy, Office of State ar.c 
Local Assistance Programs, 9/22.55

Colum n 4 • O il O vercharge 
Fund s Approved for Energy 
Extension Service (E E S ), State 
Energy Conservation Program 
(SEC P ), and the Institutional C-r.- 
servation Program (ICP5. The 
figures, expressed in SOOOs. are 
cumulative totals from March 1255 
to Sept. 1988. Source: See Ccium
Colum n 5 * O il O vercharge 
Fund s Approved for Weathcriza- 
tion Assistance Program (WAP). 7' 
figures, expressed in SOOOs. are 
cumulative totals from March 1255 
to September 1988. Source See 
Column 3.
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S t a t e - M i T e s T - P e r r G a l l o n

< $ £
M & t  s / /

W t M t
1 2 3

A labam a IA.3 34.003 2.378.826
A laska 12.8 4,008 313.365
Arizona 11.8 22.665 1.920.966
Arkansas 11.7 17,s is 1.506.274
C a lifo rn ia 15.7 214.913 13.671.896
C o lo ra d o 14.9 25.382 1,766.814
com a a t ie u t- 15*3 -• 24461 _  1474., 167
Dataware 14.9 5.782 366.611
F lorida 13.7 87.273 6.380.296
Gaorq ia 14.1 56.833 4,043.074
Kswart* r~ i f l f

" m f iS e v- 117 74.144 5.398.459
Ind ia na 12.4 40.780 3.290.247
low a 12.4 20,413 1,8483257
K a n s a s 13.1 19J21 1.509.013
Kaotuefcy 13.3 29.252 2.201.428
L ou is ia n a 11.9 29.861 2.512.473
M a ine 14.1 10.022 711,570
Mary land 15.1 35.206 2.327.090
M assachusetts 15.1 40.745 2.701.906
M ich ig a n 15.6 71.981 4.624.070
M in rcs o ta 14.9 33.806 2.270.846
M is s is s ip p i 12.7 19.226 1.517.459
M issouri 12.9 41.571 3414.541
Montana 14.1 ' 7,737 547.564
Nsbraska 12.9 12.630 975438
Navada 12.? >.966 626.446
Naw H am poh lra 14.9 7,913 531.966
Naw Jar say 14.1 55.350 3.929.91S
Naw Mexrco 13.4 13.171 978.146
Naw York 14.5 94.716 6.519.533
North C a ro lin a 14.1 52.166 3,751.030
North Dakota 122 5.632 460.453
O h io 14.4 •1.341 5,641.286
Ok lahom a 14.5 30.833 2,125.606
Or agon 14.7 22.741 1.544.366
Paonsytvanra 14.8 77.636 5.313.800
Rhoda  is la n d 12.0 5.429 431.162
sou th  Careema 13.9 26.250 2.025.805
South Oekota 12.9 6.236 483.614
Tannaaaea 12.6 39.521 3.130.831
Taxaa 14.0 146.346 10.579.296
Utah 13.4 12.100 900.442
Varmont 16.3 4.774 293.686
V irg in ia 15.6 51.726 3.318.366
W asn inq to n 15.3 35.993 2.354.252
Wast V irg in ia 14.1 13.181 936.814
W is co n s in 15.9 38.428 2.414.994
W yom ing 12.1 5.373 443.256

U.S. 14.2 1.834.953 129.062.931

State Miles P e r  G a llo n  Matrix N otes

Colum n 1 • Estim ated  State 
M PG
Bated“6n 1986 gallons of gaso­
line consumed and vehicle miles 
traveled as shown in columns 2 
and These-figures include 
ante— M H P 9 & k s  and buses. 
Source: “Highway Statistics 
1986," U .S. Department of 
Transportation (DOT), Wash­
ington, DC.

Colum n 2- V eh ic le  M iles 
T rave led  (m illions)
Source: "Highway Statistics 
1986," Tabl#VM-2, U .S. DOT. 
Washington, DC.

Colum n 3 • M otor Fu e l Use 
(thousands of gallons)
Sourct: "Highway Statistics 
1986," Table MF-21, U .S. DOT. 
Washington, DC.
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R e f o r e s t a t i o n

1 2 3 4 5 6
A labam a 2 21.725 67% *364 (2%1 225.197(52%) eeee
A laska 129.045 36% No O au 0 (0%) e
A rizona 2 19.384 27% ♦891 (5%1 ’0 ee
Arkansas 2 15.987 51% • 1204 (7%l 76.582 (49%) e
C a lifo rn ia 2.4 39.381 39% •771 (2%1 652 (.4%)
Co lo ra d o 2 21.338 32% •933 (4%) 636 (.03%) ■ «
C o n n e c t ic u t 2 1.815 59% -45 (2%) •o e
De law are 398 33% ♦6 (2%) 116 (26%) ■ a
F lo r id a 2 16.549 48% •490 (3%1 84.388 (91%) tee
G eo rq ia 23.907 65% • 1349 (5%l 470.392 (92%) • IN
H aw a ii 1.748 43% •238 (12%) 0 (0%) ae
Id aho 2 21.818 41 % *92 (0%’ 1048 (.1%) aeae
I l l in o is 2 4.265 12% ♦ 455 (12%) 8463 (2%) ate
In d ia na 2 4.439 .19% ♦ 497 (13%1 4677 (2%) ee*
Iow a 1.562 4% ♦ 1 (0%l 6.923 (.5%) MS
K ansas 1.358 3% ♦ 14 (1%1 2.080 (.09%) nd
K entucky 2 12.256 48% ♦ 96 (1%) 1.802 (.5%) ee
L o u is ia n a 13.883 49% • 675 (5%l r 33.4*5 (43%) • •
M a ine 2 17 Z . . . .  • 5 (C% 1690 (6%) t*
M ary land 2.4 2.632 42% •21 (1% 344(12%) • #*
M assachuse tts 1.2 3.097 62% ♦ 145 (5%' 10(40%) ace*
M ic h iq a n *.2 18.220 50% • 1050 (5%) 6.476 (5%) IN
M inneso ta 1.2 16.583 :33% • 126 (1%) 32.691 (2%) eeee
M is s is s ip p i 16.693 55% • 22 (0% 298.861 (55%) tee
M issou r i 2 12.523 28% • 353 (3%1 4,183 (.3%) ■ ee
Montana 2 21.910 24% - 649 (3%) 1.188 (.05%) ee*
Nebraska 722 1% • 307 (30%1 1.686 (.15%) «■
Nevada 2 8.928 13% ♦ 1245 (16%K 0 (0%) ee*
N ew  H am psh ire 1.2 5.021 88% ♦ 8 10%) *0 ee
N ew  Jersey 2 1.985 43% ♦ 57 (3%l 0 (0%) ee
N ew  M ex ico 2 18.526 24% ♦ 467 (3%1 0 (0%) eeee
New  York 1.2 18.775 62% ♦ 1557 (9%) 2.130 (5%) ae
North C a ro lin a 2 16.891 61% • 1152 (6%1 60.226 (58%) ae*
North Oakota 2 460 1% ♦ 39 (9% 747 (.04%) •
O h io 2 7.397 28% *1251 (20%) 5.797 (4%i ae*
O k lahom a 8.971 20% ♦ 458 (5% 528 (.05%) ee
O reqon 2 28.055 46% • 1755 (6% 1.078 (.2%) e
P en n s y lv a n ia • 2.3 16.997 59% * 172 (1% 1.613 (3%1 • a
R h od e  is la n d 2 399 60% • 5 (1% •o
Sou th  C a ro lin a 12.257 54% *8  (0% 164.629 I80%> ta*
Sou th  Oakota 1.690 3% • 12 (1% 795 (.00%) ••
T ennessee 2 13 258 r  5 0 % - 98 (1% >8.337 (5%)
Texas 23.330 14% * 51 (0% 10.740(3%) eae
Utah 2.3 16.234 31% * 677 (4% 0 10%
Verm ont \2 4 .479 75% • 32 (1% 0(0%
V irg in ia 15.968 63% • 449 (3%1 20.651 (42%) aee
W asnm o ton 2.4 21.856 51 % • 1325 (6% i 1.0101.1%) . . .
W est V irq im a 11.942 78% * 274 (2% i 21 (4%
W is co n s in 1 2 15.319 I 44% *412 I3%1 29.56117%) . . .
W yom ing 2.3 9 963 r  ■ 5% • 62 M % t 3*003% e
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■ • v W r " ' ! Reforestation •

4. v _m>« »' "«w.:'"','‘ s ■
Colum n. 1 - Acfc& Raiir Contro l Program *
“!" designates th a tth * stale baa ax*acid ta in . deposition- cootrrT prdgnm ritiplacekV^ *h a t the
sU U p artid 'p aS^ n rEp A STA R  (S tat*AridRkAPPftigram whiciriitvohnearsM irrKf^otSj^^aaiyaiJ and 
EPA cooperation w ith States to anahre^im pUg^UfonJi^^^ that th»StdftyCovemor
has appointed arresearch taa^fBrc^^'^as^natejTthat the statelegislature ha» mandated, research 

“designate* that state has sulfur dioxide emission* contmIa,:r^^«^v^??v^t3̂ ^*-- 
Sourrw.- •AdtfRsin: The View From the 3tetei* p . 100 and p. 118. Phoee conversation with Brian. KeCean, EPA 
STARPra^ im  ̂9/29/BV ■Summary of A«d Rain Lew*," State and T ^ t s ^  ̂  Fdluti<m ProcrwAdminiscra<

Colum n 2 - T o ta l Fo rg et Lan d  A rt* . 1987 (thousands of an
Sourest U iL' DepeggBentcf^grfcul farrVflJEDAff Forect & r ̂ (^ “Xrialyet e of ̂  T lB K a tra s^ n fn T K  U.S. 1989- 
2040 ( D r * : ^ r

Colum n 3 • P e rce n t o f S ta te Iju i4 ‘A « i*iC o ve re d  b y F
2D*

r •> I i fl i ft rjr~V SB v • a • ft ■ ri ~ a "

Colum n 4 * Change In  T o ta l Fo re st Lan d  Area,l&77^1987( thousand* o facre s).,^ ;! •
Numbers may not be precise due to some changes in  forest land elaseiflicatiohu'Sara^phlng errors w ill also 
be greater torotland acreages,-AlaskaTnumbers are not comparable over time due
to significant improvements in recent inventories, which have identified soma 10 m illion new acres of
f o r e s t l a n d ^ g * l t g | l i i * : i^ ^ ^  ••
Source: USDA^ Forest Service, “Analysis of the Tim ber Situation in  the United State*, 1S32-2030 and 
1987-2040"' : f i t  1 ..

'  a
Colum n 5 - A c re s  o f Farm lan d  P lanted  to T re e s through the Conservation R ese rve  Program  
(CRP), May 1983, and'thc percent th is reprtsentaofthetotal acreage enroUfKija each statedn the CRP. 
*0 indicates ih a tK  itatehad  no acre*.enrolled in the CRP^  " • • * ♦ * * * • *  ' x* * f"

In the program .ftrm ers arap a id afeeto  remove hij^tyerodxhTecropland from production for a least 10 
years and to coverthe land with a soil-conserving crop, such ca trees, legume*,'or grasses. The CRP has 
been hailed a t the greatest tree plautingprogram fn the history of the Nation, yet tree planting has 
fallen short ofthe original goals sat forth in thel985 Farm B ill,L a , that 12.5% of the the total enrolled 
CRP acres b« converted to trtea^ <fi>feife^:»;:v̂
Source: U S D A A g rica lta iii gtabfllxaUon and ConaervationSerYice, M M ^ l983^ tl^ ^* • •• *-*-•-•  ....................«. • ,W1A. ..V. ,i  ^  ^  A • .  V  "   *. /{>,»*•''/> '> '7 . -.
Colum n 6 • R e fo resta tio n  M anagem ent V*-- v .T -
Score given to stataaba*adon themanagementmechanisms used to promote natural and artificial 
reforestation on private forestland. A  score of 5* is highest and 1* lowest, “nd"* no data. (1) Manage­
ment mechanisxnrfneldded are educational programs, voluntary guidelines, financial and tax incentives, 
and legal regulation*:': States that used a combination of these mechanisms were ranked higher, with 
legal regulation, tax and financial incentives receiving greater weight. (2)
Sources: (1) Ranking by Rick Magder, Renew America, Washington, DC, October 1988.
(2) Paul Ellefson, University of Minnesota professor of forest economics and policy, unpublished state- 
by-state survey for “State Forest Practice Regulation in the United States: Administration, Cost and 
Accomplishments," 1986.
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S h e i la  M a e h a d e .  P r in d p a l R * * * * rch rr  
for th e  1988 S u t a  o f  th a  Stataa report, 
ha* a lso  resea rched  fo r m em ber*  o f 
P a r l ia m e n t  a t th a  N a t io n a l A ja em b ly  o f 
P a r lia m e n t  L ib r a r y  in  Quebee , C a n a d a . 
Sha  i i  a g ra d u a te  o f H u m b o ld t  S u t a  
U n iv e r s it y  w it h  em p h a s is  on e n v ir o n ­
m e n ta l p o lit lc a  in  J a p a n .

R ic k  P i l t x ,  D a p u ty  D ire c to r  o f  th a  S tata 
o f th a  S ta taa  P ro g ram , ha* a u tho ra d  
n um a ro u *  repo r t*  a n d  a r t ic le s  o n  
e n v ir o n m e n ta l ia r a ta  as a p o lic y  a na ly s t 
a nd  le g is la t iv e  raa aarcha r a t th a  Texaa 
D e p a r tm e n t  o f  A g r ic u lt u r e 1!  O ffice  o f 
N a t u r a l Bewurcee a n d  a t th a  T c za a  L t f *  
la la tu r a ’i  House Steady G ro u p . F o llo w in g  
g ra du a te  w o rk  a t th a  U n iv e r s it y  o f 
M T ch igan . h«  ta u g h t  A m a r ic a n  P o lit ic s  at 
tha  U a iv a r a it y  o f  T tx a a  a t  A u s t in .

W ITH  S P E C IA L  TH A N KS TO

A B O U T  T H E  A U T H O R S :

SPONSORS

T h a  B a ld e n  F u n d

T h a  G eo rge  G u n d  F o u n d a t io n

T h a  W iU la m  a n d  F lo r a  H aw le t t  
F o u n d a t io n

J e ts ia  S m it h  fcoyea F o u n d a t io n

Joyca M a rtx - G ilm o e e  F o u n d a t io n

T h a  R o ck e fe lle r  B r o t h a n  F u n d

REVIEW ERS

S ta p h an  A n d am a n , U .S . E n v ir o nm e n ts !  
Pro ta c t io n  A g en cy

L o re tta  B u rk e , U .S . E n v ir o n m e n ta l 
P ro ta c t io n  A gen cy

Jon C la r k , E n v ir o n m e n t a l a n d  E n e rg y  
S tu d y  In s t it u t e  -

C h r is to p h e r  F la v in ,  W oH dw a tch  
In s t it u t e

H ow a rd  C e lJe r , A m e r ic a n  C o u n c il for an 
E n e r g y  E f f ic ie n t  E co nom y

D a n  L asho f, U .S . E n v ir o n m e n ta l 
P ro te c t io n  A gen cy

J im  M a c A c m .c .  W o r ld  Resource* 
In s t it u t a

G regg  M a r l*  Dak R id g e  N a t io n a l 
L abo ra to ry

A la n  M il le r . P ro fe tao r o f L aw , U n iv e r s it y  
o f  D e la w a re

R a fa  P om aranea , W o r ld  Reaauroas 
Instituta

J im  Souby , C o u n c il a f  S ta ta  P o lic y  a n d  
P la n n in g  A g e n o c s

M ic h a e l T o t te n , O ffice  o f  R e p re s e n ta t iv e  
C la u d in e  S c h n a id a r

J e fT T ryens , N a t io n a l C e n te r  fbr P o lic y  
A lU r n a t iv a a

C a r o l W a rn e r , E n v ir o n m e n ta l a n d  E n e r g y  
S tu d y  In s t it u t e

G eo rge  M . W o o dw e ll, W oods H o le  
R esea rch  C e n te r

BOARD M EM BERS

D e n ia  H ayeo , A tto rn ey , S a n  F ra n c is c o

T in a  H o b so n , E x e c u t iv e  D ir e c to r , R e n ew  
A m e r ic a

E d d ie  A lb e rt , A c to r/ E n v iro nm e n ta l l i t

L e e u r  B row n , P re s id e n t , W o r ld w a tc h  
Instituta

J im  H ig h to w e r , T tx a a  C o m m it* !o n e r  o f  
A g r ic u lt u r e

A ta o ry  L e v in a . D ir e c to r  o f R e s e a rch , 
R o ck y  M o u n ta in  In s t it u t e

H u n t e r  L e v in a , P re s id e n t , R o ck y  
M o u n ta in  In s t it u te

R ic h a r d  O tt ic gw r , P rofessor, P ic a  
U n iv e r s it y  a n d  fo rm e r M e m b e r  o f  
C ong res s

R o b e r t  R o da le , C h a irm a n  o f  th a  B o a rd , 
R o d a le  Preaa

PRO JECT STA FF

S co tt R id le y , D ire c to r , S ta ta  o f  th a  S ta taa  
P ro g ram

T in a  Hobson , E x a e u t iv a  D ir e c to r

R ic  B a m c k , P ro d u c t io n

K la r a  H o rg a n . P ro d u c t io n

A m y  S a p ow ith , O u tre a c h

M a r s h a  L a d a rm a n , D e s ig n  U  I l lu s t r a t io n

D a v id  P io tx . T om  P u lle n , a n d  M a rk  
W h ite , In te r n a

F r a n k  P c’ te r . P re s id e n t . R e n ew a b le  
E n e rg y  In s t itu te

S ec t io n *  o f th is  report m »y oe r~ z~ - 
d u csd  in  m agaz ines  a n d  n a w s c s ic r s  
w it h  ic k n ow |e d g « m en t to R enew  
A m e r ic a . T h e  it* L am e n ts  a n d  v iew s 
expressed do no t n e ce ssa r ily  represen t 
tho se  o f the  sponsors a n d  rev iew ers of 
t h is  p u b lic a t io n .

S T A T E  O F T H E  STA TES  
ORDERING INFORMATION

I n d lv . Bus./
C it iz e n Gov t.

Q  1986 M a in  R e p o r t *15. $20.

Q  1919 F oe tza  P a p e r »
• G lo b a l W a rm in g *7 . ' $10

Q  1986 F o e u a  P a p e r *
* E n e rg y  P o l lu t io n $6. $10.
• In d o o r  P o llu t io n *o . *10.
• L a n d  U s e  P la n n in g $6 $10
• P as t id d e e $6. $10.
• Surface W a ta r $6. $10.
• H ig h w a y  S a fe ty 16. $ ;o .

Q  1966 M a in  R e p o r t  a n d  a l l  1938
F o c u s  P a  p a r a $35. SS0.
Q  1 Y r .  M e m b e r s h ip $25. $25.

T o t a l %_____ $_____
Y o u r  M em b e r s h ip  c o n t r ib u t io n  of S25 
($20. tax-deductib la) suppo rt*  ou r R enew  
A m e r ic a  p rog ram * a n d  e n t it le *  you to 
th a  q u a r te r ly  R e n ew  A m e r ic a  R eso r. 
a n d  a  copy o f  th e  1988 S ta te  o f the its :# s 
report.

P lea s e  m ake y o u r  c h e ck  o r  m onev s r s r r  
p a y a b le  to R e n ew  A m e r ic a , 100’. 
C o n n e c t ic u t  A ve ., N W . *719. W as, 
to n . D C  20036. B u lk  o rde r p r im s  
a v a ila b le  on req ues t . W r ite  or ca.: 012 
466-6880.

N a m e ______________________________

A d d r e u __

C i t y .

S t a u
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C F C  S U B S T IT U T E S :. 

C a n d id a te s  p a s s  e a r ly  to x ic ity  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* toMo-ii 
they arose cancer.

1T\e urgent need to find CFC al­
ternatives is underscored by the lat­
est news from Antarctica: The "ozone 
hole" has returned w ith 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 
for a decade.

This year, data both from a Na­
tional Aeronautics 4  Space Admin­
istration satellite and from balloons 
launched from the ground show 
ozone over A ntsrctica is being 
chewed up at a rapid rate sim ilar 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 prelim inary toxicity tests— 
HCFC-123 (C H Q jC F j), HCFC-141b 
(C H jC Q iF), and HFC-134* (CH2F- 
C Fj)—ail contain hydrogen atoms. 
HFC-134»doe* not mntatir any 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.
"TT iif toxicity studies were con­

ducted by the Program for Alterna­
tive Fluoiocarbon Toxicity Testing 
(PAFT), a consortium of 15 CFC pro­
ducers who in  1988 decided to pool 
their resources to speed develop­
ment of CFC alternatives. The ef­
fort was spearheaded by Du Pont 
and IQ , who dominate the world 
CFC market and 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.

Among other findings, the substi­
tutes caused no birth defects or sig­
nificant alda—eyeirribaaki

"We expected them to be safe and 
they are," says C  Ani'hony M c C a i n ,  
program manager of Du Pont's 
Freon prodoc*MigdcH**Xhe.long-
I in 11i f  iM jy g V iH i * w ill all
be initiated by the end of 1989. he 
says, and the results likely w ill 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. 
H C FC -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.

i a  last week announced plans to 
build an HFC-134* plant in St. Ga­
briel, La., in addition to one being 
designed for Runcorn. England. D u  
Pont has begun work, on an HFC- 
134a plant in Corpus Christ!. Tex. 
KFC-13*Sa likely w ill replace CFC-12 
fCQ jFj) 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 C FC -ll (CC ljF) m 
foam-blowing applications. None of 
these plants is expected to be in 
production for at least two years
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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 ex­ample of that innovation and leadership.In recent months, scientists from around the world ha%-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. It is a cooperative effort that was developed jointly by ten of our executive agencies and that will affect operations of the entire government.In addition, it will encourage the participation of all New Jerseyans. Whether using less energy more efficiently, recycling more of the things we now throw away, or simply using our own market choices to purchase products that don't degrade the environment, each of us has a role to play.There is an old adage that" everyone is talking about the weather, but no one is doing anything about it." If our scientists' projections are correct, we all will be talking a lot more about the weather in the future. But in this case we can do something about it. And in New Jersey we are doing something about it. Sincerely,
Thomas H. Kean Governor, State of New Jersey
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EARTH'S SURF ACL

T H E  “G R E E N H O U S E  

E F F E C T ’’ A N D  O Z O N E  

D E P L E T I O N :  C A U S E S  

A N D  E F F E C T SStratospheric ozone. Chlorofluorocarbons. Anthropogenic greenhouse gases. These are big words with bigger implications, but their meaning is simple: we have changed our en­vironment 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 green­house gases, such as carbon dioxide, chlo­rofluorocarbons (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 is only in the last century that we have begun pouring wastes into the air and water in quantities that threaten global consequences.
Human activities — from 
farming to flying — are 

dramatically changing our 
environment.In fact, most experts agree that projected increases in global temperature will continue until a substantial reduction in emissions of greenhouse gases is achieved. An ever­growing 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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Effects of Global 
Climate Change

Rising Temperature 
Hottersummers 

Droughts 
Hurricanes

RlslnzSea Levels 
Storm damage 
Beach erosion 

Flooding

Health Effects 
Skin cancer 
Heatstress 
Respiratory 

Illnesses 
Reduced Immune 

response

Ecolotdc*J 
Effects 

Major shifts In 
habitat 

Species extinctions 
Loss of coastal 

wetlands

Current climate models predict that average global temperatures will rise between 3 and 10" F by 2050 if rapid growth of greenhouse gases continues. This may not sound like a very big change until one considers that at the peak of the last Ice Age — 18,000 years ago — average global temperatures were only 9° F colder than they are today. Thus, even an increase of a few degrees can have serious ramifications, including:dangerously hotter summers, with a likeli­hood of more frequent and severe droughts;. drastic changes in the range and distribu­tion of many plants and animals, with signifi­cant 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, particu­larly among infants and the elderly.Ozone depletion is caused by emissions of CFCs and halons. These chemicals are com- monlv used as the coolant in air conditioners, as blowing agents in insulating foams, as

cleaning agents in electronic assembly operations, and in fire extinguishers (halons). They are extremely stable, which allows them to rise into the upper atmosphere where 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 3 to 5 percent.In recent years, huge ozone holes have formed over the Antarctic in late winter. Less drastic, but still significant depletion may exist in the Arctic Region as well. Earlier this vear, scientists found that 50 percent of the ozone had been destroyed in a 10 million square mile area over Antarctica. Although no such holes have been discovered at lower latitudes, overall global ozone levels have declined measurably. In addition, when the Antarctic hole breaks up in the early spring it can further reduce ozone levels by several percent over populated regions of Australia. New Zealand, and Africa.
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W H A T  C A N  

N E W  J E R S E Y  D O ?

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 exacer­bated the problems; in the future, they can contribute to the solutions.Scientists tell us that the evidence is mount­ing, 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.

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. KeanThe 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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O f the four major greenhouse gases — carbon dioxide (C O ,), 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 respon­sible for pouring 35 million tons of carbon into the atmosphere, the 12th highest level in the nation.Carbon dioxide, by far the largest contribu­tor 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 compo­nent of any climate change strategy.Although CFCs constitute only a small fraction of the Earth's atmosphere, reducing — and ultimately eliminating — their pro­duction and use is also critical to easing the threat of global climate change. Not only are these chemicals the primary cause of strato­spheric ozone depletion, but they are also powerful greenhouse gases — each CFC molecule can absorb up to 25,000 times as much radiation as a molecule of CO,.

Under the Montreal Protocol on Substances that Deplete the Ozone Layer, which went into effect in January 1989, the U.S. is committed :o a 50?c 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 :o develop safe, effective alternatives. Heating and air conditioning equipment will have to r*e 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.sIn many cases, the equipment and technolo­gies 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.



S t r a t e g y :

R e d u c e  E n e r g y  

C o n s u m p t i o n  a n d  C K  

L i s e  b y  S t a t e  G c v  •• rAlmost 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 w ill 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 w ill 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 w ill 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 C O „ a major greenhouse gas.
W HAT IS LffEC YC LE COSTING?

.-N.
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 foot refrigera­
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 15 year \. 
lifetime of the refrigerator, the rjettawfiig? jbr •' 
the more efficient model are more than StiOO...



State purchases o f recyc led  products w i l l  
be expanded , and a d d i t io n a l  in fo rm a t io n  on 
the a v a i la b i l i t y  o f  recyc led  products w i l l  be 
d e ve lo p ed .  The energy saved by recyc l ing  
one ton o f  a lu m in u m  is e q u a l to the energy 
produced  from 1638 ga l lons  o f oil! If a l l o f the 
a l u m in u m  used in  the L'S each year were 
recycled, w e  w o u ld  save m o re  than 16 times 
the am ou n t  of o i l that w i l l  go in to  the Strate­
g ic Petro leum Reserve in  1990 — at a sav ings 
of S5 b i l l io n .

-<« i'r '.du cts

But the recyc l ing  process is not comp le te  
unless and  unt i l there is a market for the 
remanufactured products . As one of the 
largest consumers o f  recyc lab le products, 
State governments are in  a pos it ion  to s t im u ­
late those markets. A lre ad y , N e w  Jersey 
purchases substant ia l quant it ies  of recyc led 
paper and  plastic products . U n d e r  our n ew  
In it ia t ive , w e  w i l l  e x pand  o u r  efforts to use 
State government b u y in g  p ow e r  to encourage 
manufacturers to p ro d u ce  s t i l l more 
recyclables.

O p p o r tu n i t ie s  fo r  m a x im iz i n g  r e cy c l in g  
of p a v em en t  w i l l  b e  in ves t ig a ted .

CITY MPG

3 7

dWAY MPG

4 5  !

EPA  m i leage  ra t ings w i l l  be used in  
p u rc h as ing  n ew  State mo to r v e h ic le s  in  
order to im p ro v e  o v e ra l l  f leet e ff ic ie ncy .

M a in t e n a n ce  of State v e h ic le s  w i l l  be 
im p ro v e d  to increase m i le a g e  and  decrease 
em iss ions .

O ppo r tu n i t ie s  fo r u s in g  a lternate fue ls  
in  the State motor v e h ic le  f lee t w i l l  be 
inves t iga ted .

C a rp o o l in g ,  v a n p o o l ln g ,  and  mass transit 
use b y  State em p lo yees  w i l l  be encouraged .

Re lease o f C FC s  w h i l e  s e r v ic in g  State 
m o to r  v e h ic le  a ir c o n d i t io n e rs  w i l l  be 
reduced  or e l im in a te d .

A cq u is i t io n  for State b u i l d i n g s  o f a ir 
co nd it io n e rs  that do  not use C F C s  w i l l  be 
invest iga ted .

State a cq u is i t io n  o f  products that use 
C F C s  as a b lo w in g  agent w i l l  be reduced  or 
e l im in a te d .

F ire suppress ion  systems that do no t use 
h a lo n s  w i l l  be in ves t iga ted .
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A l t h o u g h  State g o v e rnm en t  can lead  b y  - 

exam p le  in  the effort to redu ce  g reenhouse  
and  ozone-dep le t ing  gases, others ca n  h e lp ,  
too. T h e  m a jo r i ty  o f the ene rgy  co n sum ed  in  
N e w  Jersey is . in  the p r iva te  sector —  near ly  
ha lf i n  the res iden t ia l and  in du s tr ia l sectors 
a lone . T hus , a d d it io n a l measures that p ro v id e  
in cen t ives  to businesses a n d  h om eow ne rs  to 
conserve ene rgy  a n d  to l im i t  em iss ions of 
g reenhouse  gases must c om p lem e n t  the 
State's o w n  efforts.

T h e  ene rgy  a n d  construct ion  indus tr ies  
offer o u ts ta n d in g  oppo r tu n it ie s  for in s t itu ­
t io n a l iz in g  ene rgy  conserva t ion  practices. 
O n c e  i n  p lace , these measures w i l l  guaran tee 
energy sav ing s  th ro ughou t the l i fe  o f  a h om e , 
factory, or o ff ice b u i ld in g .

T ra d i t io n a l ly ,  u t i l it ies  h a v e  been a l low e d  
to p ro f it  o n ly  from  the cons truc t ion  o f fa c i l i ­
ties that p ro d u c e  o r d is t r ibu te  more  e lectr ic ­
ity, gas, o r water . W h e n  a u t i l i t y  spends 
m o n e y  to en cou rage  customers to conserve

energy , h ow e ve r ,  i t  ca n  o n ly  recover that ~ 
' in i t ia l  in v e s tm en t —  w it h o u t  a prof it . T h is  •. 
le g u la to ry  structure creates a b ias i n  favo r o f 
expens ive , n e w  p o w e r  p la n t  cons tru c t io n  - 
and aga ins t more  e co n om ic  c o n s e r v a t io n ' 
p rograms . •>"' - r ' \

N e w  regu la tory  approaches m u s t  be 
adop ted  that w i l l  a l l o w  u t i l i t ies  to pro f it  b y  
re d u c in g  d em an d  as w e l l a s  b y  in c re a s in g . 
s u p p ly  i f  w e  are to g iv e  conse rva t io n  pro ­
g rams a better chance for success. I n  a d d it io n ,  
regu la tors s h o u ld  w o rk  w i t h  u t i l i t ie s  to 
increase the in fo rm a t io n  a v a i la b le  to ratepay­
ers reg a rd in g  the ir use o f  energy . S u ch  
k n ow le d g e  is cr it ica l i f  h om eow ne rs  a n d  
bus inesses are to m ake in fo rm ed  dec is ions  
about e ff ic iency  im p ro vem en ts .

L o n g  term sav ings can eas i ly  ju s t ify  the 
in i t ia l ly  h ig h e r  costs o f  m a n y  ene rgy  conser­
v a t io n  measures. H ow e v e r ,  those in i t i a l  costs 
often p re ven t  N e w  Jersey's u rb a n  res idents .



as w e l l  as those w h o  rent the ir homes, 
rrom tak ing advantage o f the energy savings. 
By p r o v id in g  low  interest loans and  grants to 
h e lp  overcome the in i t ia l  h u rd le  of h igher 
costs, the State co u ld  h e lp  ou r residents not 
o n ly  save energy bu t low e r  the ir u t i l ity  b i l ls  
as w e l l .  T he  State w i l l  use funds received 
from federal o i l o vercha rge l i t ig a t ion  settle­
ments to establish a n ew  program  that makes 
f inanc ia l and techn ica l assistance ava i lab le  for 
pe rm anen t energy conserva t ion  measures in 
u rban and  low  in com e  areas.

B u i ld in g  contractors in  N e w  jersey, l ike 
m a ny  other states, must c om p ly  w ith  the 
B u i ld in g  O ff ic ia ls a nd  C o d e  Adm in is tra to rs 
(BOCA) construct ion standards. Therefore, 
changes to the B O C A  code that promote 
conserva t ion , w h i l e  not req u ir in g  u n c o n v e n ­
t iona l construct ion techn iques , w o u ld  result 
in  energy sav ings in  N e w  jersey and  across 
the nat ion .

F ina l ly , one of the few m ethods  for 
im p r o v in g  fuel eff ic iency  and  reduc ing  
em iss ions from veh ic les  a lready on  the road 
is th rough  inspect ion  and  ma in tenance  (I/M) 
programs. S trengthen ing the State's I/M  
p rog ram  w o u ld  im p ro v e  m i leage  w h i le  
substant ia l ly  low e r in g  em iss ions of 
g reenhouse gases and  other po l lutants , 
pa rt icu la r ly  in o ld e r  veh ic les , w h ic h  tend to 
be d ir t ie r  and  less fue l eff ic ient.

The  State w i l l  take the f o l lo w in g  actions 
to encourage energy conservat ion and 
reduct ions in  greenhouse gas emissions.

M a rke t in c e n t iv e s  w i l l  be p ro v id e d  for 
u t i l i t i e s  to d e v e lo p  more e ffec t ive  conserva­
t io n  programs.

Programs d es ig ned  to p r o v id e  energy use 
a n d  conserva t ion  in fo rm a t io n  to ratepayers, 
i n c l u d in g  those p u rc h a s in g  n ew  homes and  
com m e rc ia l propert ies , w i l l  be expanded .

A  State Energy C o n s e r v a t io n  Bank w i l l  be 
e s tab l ished , u s in g  p e t ro le um  overcharge 
se tt lem en t funds , to p ro v id e  f in a n c ia l  and  
techn ic a l assistance for ene rgy  conserva t ion  
measures in  low  in c om e  and  u rb a n  areas.

A  fo rum  o f re g io n a l u t i l i t y  comm is s io ne rs  
w i l l  be con vened  to d iscuss strategies for 
en co u ra g in g  a trans it ion  to a m o re  e f f ic ie n t  
a n d  less p o l lu t i n g  p ow e r  poo l .

A d o p t io n  of a n a t io n a l b u i l d i n g  code that 
pu ts  a greater em pha s is  o n  energy  conserva­
t io n ,  w h i l e  re ly in g  u p o n  c o n v e n t io n a l 
b u i l d i n g  te chn iq ues , w i l l  b e  encouraged .

O p t io n s  for im p r o v in g  the State M o to r  
V e h ic le  In spe c t io n  a nd  M a in t e n a n c e  
Program (I/M) to reduce em is s io n s  from 
pre-1981 veh ic le s  w i l l  be e va lua ted . The
eva lua t ion  w i l l  in c lu d e  cons idera t ion  of the 
im pac t  of I/ M  Program rev is ions on low-in- 
com e  drivers.
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q ^ p p b o n  f r om  the atmosphere p e r y e a r .  S in ce  - •' 
a nd  recyc l ing  o f  C F C s  w o u ld  fossil fu e l b u r n in g  in  N ew  Jersey em i t s  n ea r ly
u r in g  se rv ic ing  a n d  at d isp osa l'  35 m i l l i o n  tons o f  carbon per year in t o  th e
c le  a ir  co nd it io n e rs ,  b u i l d i n g  a tmosphere , an  essential e lement o f  th e  State's
:rs, a n d  refr igerators. g lo b a l c l im a te  change  program is im p le m e n t a ­

t io n  o f an  aggress ive  tree p la n t in g  c a m p a ig n  
C F C s  for h om e  s e r v ic in g  o f  a n d ,  w h e r e  poss ib le , a vo id ing  de fo res ta t io n . I n  -
a ir  co nd it io n e rs  w o u l d  be pa rt icu la r , the p rog ram  w o u ld  i n c l u d e  the

•..* V $ £ ! j ^ v * « - . V  ; fcS oy r in g  e lements .
..v.- - " *, :  * * Tmotor vehicle air conditioners ' i j i JR ik  plantings around existing State 
lant would be prohibited. facilities and on vacant State properties willi ti.• ?-v * .«.?• ’ jU.v 4 ^ . :  - “ be .increased :
ofCFCsand ozone-depleting.
suldbe restricted and'reclama- Trees will be replanted whenever and
required wherever State activities result in their
: ' removal.'t" - • • A  p rog ram  w i l l  b e  d e ve lo p ed  to- 

m a x im iz e  tree-p lant ing o n  State h i g h w a y s ,  
co ns is ten t  w i t h  adequa te  safety a n d  v i s i b i l i t y .
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W h i le  the steps o u t l in e d  above w i l l  h e lp  

N e w  Jersey reduce the a m o u n t  of g reen­
house and ozone-dep let ing gases gett ing in to 
our atmosphere, more rem a in s  to be done . 
Past em iss ions may h a v e  com m it ted  the 

I wo r ld  to a 2 - 3° F tem pera tu re  increase —  an 
increase that could h a v e  d ram a t ic  im p l i c a ­
t ions for the way we l iv e .  Therefore , the 
p reven t iv e  measures m u s t  be com p lem en ted  
by strategies that w i l l  h e lp  us adapt to a 
ch a ng in g  climate.

I

S t r a t e g y :  U n d e r * .
S e a  L e v e l  R is e

W a rm e r  temperatures w i l l  cause the 
i oceans to expand and m o u n t a in  g laciers 

and part of the G reen land  ice  she lf to melt.
; Scientists are now pro je c t ing  that sea levels 
, w i l l  rise from one to se ve n  feet bv the vear
j 2100.

T h e  result: increased f lo o d in g  and  storm 
damage , accelerated s h o re l in e  erosion, and 

j sa ltwater intrus ion in to  r ive rs , bays, aquifers, 
j and wet lands . The more  severe storms that 

are expected to a c com pany  a w a rm in g  o f the 
oceans w i l l  exacerbate these effects at the

e x p e n s e  o f  c o a s t a l  c o m m u n i t i e s  a n d  i m p o r ­

t a n t  f i s h  a n d  w i l d l i f e  h a b i t a t

N e w  Jersey's shores are pa rt icu la r ly  sus­
cep t ib le  to erosion because they are low , flat, 
a nd  composed of h ig h ly  e ro d ib le  sand and 
grave l. In such areas, e v e r y  foot of increase in  
the sea leve l can move the  s ho re l in e  in land  
between 100 and 1000 feet.

A n y  actions taken to m it ig a te  or adapt to 
r is ing  sea levels w i l l be ex t rem e ly  expens ive 
a nd  m ay  prov ide  on ly  t em po ra ry  relief. A 
s tudy o f N ew  Jersey's L o n g  Beach Is land 
fo und  that, depend ing  o n  the method  used, 
the cost of protecting d e v e lo pm en ts  from a 
six-foot rise in  sea level c o u ld  range from 
S800 m i l l io n  to nearly SS b i l l io n !

In  order to better co pe  w i t h  r is ing oceans, 
n in e  states, inc lud ing  N e w  Jersey, a lready 
p ro h ib it  new construct ion at the shore w it h in  
the area subject to eros ion d u r in g  the next 30 - 
60 years. These and o ther approaches shou ld  
be  rev iew ed  in  a reg ional context.

A  research program w i l l  be in i t ia te d  to 
s tu d y  sea le ve l rise and  o t h e r  coastal 
changes  and  to unders tand  th e ir  effects on 
coasta l fa c i l i t ies  and re s id en ts .

Po l ic ies  w i l l  be d e v e lo p e d  to respond to 
p red ic ted  changes in  sea le v e l  i n  consu lta ­
t io n  w i t h  the general p u b l i c  a n d  affected 
g o v e rnm en ta l  entities.

S t r a t e g y :  C o n t i n u e  E x p a n s i o n  o f  
G r e e n w a y  P o l i c y

Projected changes in  c l im a te  and sea leve l 
w i l l  force plants and a n im a ls  to adapt at 
m u c h  faster rates than at a n y  other t im e  in 
history. As temperature a n d  ra in fa l l patterns 
change , the habitats of m a n y  plants and  
a n im a ls  w i l l  shift. W itho u t  the ab i l i ty  to m i ­
grate, m a ny  species m ay  b e  w ip e d  out, at 
least reg iona lly . We must take steps to ensure 
that the p lant and an im a l spec ies that d epend  
o n  these important ecosystems for su rv iva l 
are not threatened w ith  e x t in c t io n .

Th e  State's G reenw ay  p rog ram  w i l l  c o n ­
t in u e  to be expanded i n  o r d e r  to p ro v id e  
co rr idors  for p lant and a n im a l  m ig ra t io n .



GOAL:
EDUCATE AND 1MGIVF 
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R e d u c in g  t h e  t h r e a t  o f  g l o b a l  c l im a t e  

c h a n g e ,  o r  a d a p t i n g  to  i t s  e f f e c t s ,  r e q u i r e s  

c o o p e r a t io n  l o c a l l y ,  n a t i o n a l l y ,  a n d  in t e r n a ­

t i o n a l l y .  T h e  s m a l l  c h a n g e s  t h a t  e a c h  o f  u s  

c a n  m a k e  in  o u r  d a i l y  r o u t i n e s  —  c a r  p o o l in g  

o r  u s i n g  m a s s  t r a n s i t ,  r e c y c l i n g ,  o r  c o n s e r v i n g  

w a t e r  a n d  e n e r g y  in  o u r  h o m e s  —  m a y  n o t  

s e e m  l i k e  m u c h .  B u t  t a k e n  t o g e t h e r  t h e y  f o r m  

t h e  b u i ld i n g  b lo c k s  o f  a n  u n p r e c e d e n t e d  

e f f o r t  to  p r o t e c t  t h e  n a t u r a l  b o u n t y  w e 'v e  

g r o w n  to  lo v e  a n d  c h e r i s h .

S t r a te g y :  Im p r o v e
A b o u t  t h e  C a u s e s  a n d
E f f e c t s  o f  G l o b a i  C l i m . u * -  C h a n g e

E d u c a t i n g  N e w  J e r s e y a n s  a b o u t  th e  c a u s e s  

a n d  e f f e c t s  o f  g l o b a l  c l i m a t e  c h a n g e  i s  a  

c r i t i c a l  f i r s t  s t e p  to  i m p l e m e n t i n g  th e  p o l i c i e s  

a n d  p r o g r a m s  o u t l i n e d  in  t h i s  d o c u m e n t .  T h e  

f o l l o w i n g  m e a s u r e s  w i l l  h e l p  e n s u r e  t h a t  w e  

t a k e  t h a t  s t e p .

Teachers, adm in is tra to rs , a n d  boards of 
e d uca t io n  w i l l  b e  en co u rag ed  to in fuse 
e n v i r o nm e n ta l  ed u ca t io n  ac t iv i t ie s  in to th e ir  
c u r r ic u la  in  orde r to increase awareness of 
c l im a te  change issues.

C o l le g e s  and  u n iv e rs i t ie s  that train 
teachers w i l l  b e  asked to incorporate 
e n v ir o nm e n ta l  ed u ca t io n  ac t iv i t ie s  in to  th e ir  
m e thods  courses.

Confe rences  a n d  a cad em ic  research 
re lated to c l im a te  change  issues w i l l  be 
sponsored  and  encouraged  i n  cooperat ion 
w i t h  Rutgers, the U n iv e r s i t y  o f  M ed ic in e  
and  Den t is t ry  o f  N e w  Jersey, the E n v iro n ­
m en ta l and  O c c u p a t io n a l  H e a l t h  Sciences 
Ins t itu te , and  the H aza rdou s  Substance 
M a na g em en t  Research Cen te r .

Im p lem e n ta t io n  o f  the D epa r tm en t of 
Agr icu ltu re 's  L ow  Inpu t/Sus ta in ab le  A g r i ­
c u l tu re  Program w i l l  b e  c o n t in u e d  to ensure 
that ag r ic u ltu ra l p roducers  have  access to 
in fo rm a t io n  abou t e n e rg y  e ff ic ie n t , env iron- j 
m e n ta l ly  sound  p r o d u c t io n  methods .

1
T h e  NJ D ep a r tm en t  o f  T ransporta t ion  

w i l l  w o rk  w i t h  loca l transporta t ion  m anage ­
m en t  agenc ies (TMAs) to increase awareness 
o f  c l im a te  change issues.

E X E C U T I V E  O R D E R

U n d e r  N e w  J e r s e y ' s  C o n s t i t u t i o n ,  S t a t e  

g o v e r n m e n t  i s  c h a r g e d  w i t h  p r o v i d i n g  f o r  t h e  

" p r o t e c t i o n ,  s e c u r i t y ,  a n d  b e n e f i t s "  o f  i t s  

c i t i z e n s .  E x e c u t i v e  O r d e r  2 1 9 ,  s ig n e d  b y  

G o v e r n o r  K e a n  o n  O c t o b e r  2 3 ,1 9 8 9 ,  f u l f i l l s  

t h a t  o b l ig a t io n  b y  r e q u i r i n g  a l l  d e p a r t ­

m e n t s ,  a g e n c ie s  a n d  o f f i c e s  o f  S t a t e  g o v e r n ­

m e n t ,  i n c l u d i n g  S t a t e  u n i v e r s i t i e s  a n d  

c o l l e g e s ,  to  t a k e  s t e p s  t o  r e d u c e  t h e  S t a t e ' s  

c o n t r i b u t i o n  to  g lo b a l  c l i m a t e  c h a n g e  a n d  

o z o n e  d e p le t io n .
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EXECUTIVE ORDER NO. 219
W H E R E A S , a scientific consensus exists that em issions o f certain gases, in cludin g carbon d io xid e, m ethane, nitrous oxide, chlorofluorocarbons (hereinafter " C F C s ") , and halons are causin g significant changes in the com position of the Earth's atm osphere; andW H E R E A S , a scientific consensus also exists that these em issions are likely to cause significant changes in the Earth's cLm ate, in clu d in g overall w arm ing, increased drought, an increase in the intensity o f hurricanes and other m ajor storm s, as w ell as increased incidence of harm ful ultraviolet radiation; andW H E R E A S , these clim atic changes are predicted to resul. in increases in sea levels, geograph ic shifts in the habitats of m any plants and  anim als, and the extinction o f potentially large num bers o f species; andW H E R E A S , reductions in em issions o f these gases can dim inish the overall m agn itu de and rate o f clim atic chan ge, as w ell as reduce the depletion of stratospheric ozone; andW H E R E A S , energy conservation can achieve significant reductions in em issions o f carbon d io xid e, a necessary byproduct o f the com bustion of fossil fuels and a major contributor to global clim ate change; and W H E R E A S , protection o f the social, econom ic and environm ental interests o f the citizens o f N e w  Jersey requires the State to im plem ent policies and regulatory practices that w ill serve the d u al purpose o f reducing such em issions and o f facilitating adaptation to those changes that are predicted to occur; andW H E F JiA S , the p ublic's understanding of the causes of global clim ate change and ozone depletion a n d  possible responses thereto is essential to ensuring that appropriate steps are taken; andN O W , T H E R E F O R E , I, T H O M A S  H . K E A N , G overnor o f the State o f N e w  Jersey, by virtue o f the authority vested in m e by the C on stitu tio n  and by the Statutes o f this State, do hereby O R D E R  an d  D IR E C T :1. State entities shall foster energy conservation to the m axim um  extent practical, in order to reduce em issions of carbon d io xid e and other gases that contribute to g lco a l clim ate change.a. A ll Slate entities w ith responsibility for constructing, purchasing, leasing, operating or m ain tain in g capital facilities and equipm ent shall em ploy state-of-the-art equipm ent for efficient heating, ventilation, air con d ition in g  and ligh ting, an d  in other m ajor energy using applications, w here such eq u ip m en t or techniques w ill result in low er costs over the lifetim e o f the equipm ent.b. A ll State entities exercising regulatory authority over actions that directly or indirectly relate to the production or consum ption o f energy, shall review  their policies and regulatory practices to ensure that they provid e m axim u m  incentives design ed  to conserve energy and increase reliance upon sources o f energy that contribute few er em issions o f those gases responsible for global clim ate change.2. A ll State entities that use or purchase C F C s  and halons or that use, purchase, or m aintain eq u ip m en t that contains C F C s  or h alons, shall investigate the use o f all practicable and safe alternatives to those com p oun d s an d  ensure that em issions and losses o f those com pounds, in clu d in g  those occurring d u rin g  m aintenance, are reduced to the m axi­m um  extent practicable.3. The D epartm ent o f Environm ental Protection shall investigate the feasibility o f regulatory controls to reduce the use and release o f C F C s  and halons in N e w  Jersey and m ake recom m endations for any necessary regulatory or legislative action.4 A ll State entities w ith responsibility for the m aintenance o f State property shall prom ote the absorption o f carbon dioxide by m axim izin g  the planting of trees and ensuring at least one-for-one replacem ent (either on-site or else­where) for trees lost as a result o f construction or other activity w h ich  requires or results in loss of trees.5. A ll State entities w ith responsibility for policies or regulations affectin g the location, construction or m aintenance of public or private facilities (including residential developm ents) shall;a. Ascertain the degree to w hich these facilities w ill be affected by predicted changes in sea level; andb. D evelop policies, in consultation w ith the general public and other governm ental entities, to respond to such predicted changes in sea level.6. A ll State entities w ith responsibility for the purchase or protection o f land for the purposes o f open space protection or related objectives shall, as appropriate, undertake such acquisition or protection activities in a m anner that furthers the creation o f corridors o f linked public and  private open spaces k n ow n  as "green w ays," w hich aid  the adaptation of natural system s by p ro vid in g  corridors for m igration as clim atic con ditions change.7. A ll State entities shall review  their program s designed to facilitate public aw areness o f environm ental issues and revise such program s to ensure, to the m axim u m  extent practicable, the effective com m unication o f in form ation that w ill enhance the p ublic's u n derstanding o f the basic processes in volved  in global clim ate ch an ge, the causes o f such change, and possible approaches to reducing and adapting to such change.8. This O rd e r shall take effect im m ediately.

/s/ Thom as H . K ta n  G O V E R N O R
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Bush says work on global warming

‘Jy H. J09EFHEBER T

WASIflNGTON ~ Prps» 
dent B m h M nndny fnr 
halnnrint* rmrvimir and en­
vironmental concern* when
dealing with global 
warming, prompting envi- ronmrntalist< *♦» arouse him 
of tiding with industry and 
avoiding a m,» world
problemRuth. tp»*a«uui t., .ip irj

A-.'-’C  ^
must not hurt econoitff

’ e rn a tin n a l conference nn 
the threa t n f a w orld  "g reen­
house** offer*t, said "n u r  p o li­
cies must be consistent w ith  
economic g row th  ** And he 
suggested tha t in  some areas 
o f the debate "p o litie s  and 
op in ion  have outpaced the 
sripnre *'

E nvironm enta lis ts  at the 
con fe rence  suggested the 
problem  was not sc ien tific  
bu t a la rk  o f U S leadership

in dealing w ith  the Issue 
One p a r t ic ip a n t  ca lle d  
Bush's comments "a  gross 
d isappoin tm ent "

On C apito l H il l .  Sen A l­
bert Gore J r .  D Tenn . a 
frequent c r i t ic  o f  Bush's 
stand on global warm ing, 
sa id  the p re s id e n t was 
"m ov ing  as slow as molas­
ses" on thp issue when manv 
scientists a lready are con

vinced decis ive  ac tion  is 
needed.

B u t the  p re s id e n t, ad 
d ressing the fn te rg o ve rn  
m e n ta l Panel on C lim a te  
Change, said nations must 
s tr ik e  a ba rga in  between 
c u rb in g  p o llu t io n  th a t is 
causing a w arm ing  o f the 
earth and m a in ta in ing  eco- 
n -.m ir grow th

A rgu ing  that key sc ie n tif­
ic questions have yet to  be

answered. Bush suggested : t  
was too ea rly  to  un leash ar. 
action plan aim ed at spec-.fi- 
p o llu t io n  re d u c t io n ;  as 
many env ironm en ta lis ts  — 
and some .European c-ty-c: 
tries — have said U  re ­
quired

La ter at the W hite  Hns;se 
presidentia l spokesman V a ­
lin  F itzw a te r said Bush *  
not believe it  is " t im e  fo r  a 
call to  a rm s" on the gi/v^a

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

w arm ing  issue, bu t " t im e  
fo r a ca ll to  research and to 
fin d  out more about I t . "

"O u r goal continues to be 
m a tch in g  p o lic y  c o m m it­
ments to em erging sc ien tific  
knowledge — and a n ifrM g l 
Ing o f environm enta l p f3 f!c - 
tlo n  to the continued bene­
f i t s  o f  e c o n o m ic  
deve lopm ent," said Bush.

The rem arks brought a 
subdued reaction from  many 
o f the pa rtic ipan ts  at the 
in te rn a t io n a l con fe rence  
sponsored by the U n ited  Na­
tions and attended by  repre­
sentatives fro m  some 60 na­
tions.

Delegates from  some Eu­
ropean countries, inc lud ing  
N orw ay. Denm ark and Swe­
den. have a rg u e d  th a t 
enough sc ien tific  knowledge 
has been accum ula ted  to 
w arran t a com m itm en t from  
in d u s tria l na tions to at least 
s tab ilize  carbon d iox ide  po l­
lu tio n  at curren t levels over 
the next decade.

Scientists are concerned 
th a t the a ccu m u la tio n  of 
man-made p o llu tan ts , large­
ly  carbon d io x id e  from  the 
bu rn ing  o f foss il fuels, is 
c re a tin g  a serious g loba l 
problem

L ik e  a greenhouse, the 
po llu tio n  traps neat and re­
flects it  back to  earth, caus­
ing a w arm ing  o f the globe 
W hile there is ' : t t le  dispute 
tha t greenhouse gases are 
increasing , th e re  rem ains 
disagreement w ith in  the sci­
e n tific  com m un ity  as to now 
severe the w a rm ing  w i l l  be­
come and w h a t e ffec t it  
m igh t have in  the earth

I f  the p o llu tan ts  arc left 
unchecked, m any scientists 
expect the e n th 's  tem pera­
tu re  to rise by  -i to 9 degrees 
by the m idd le  o f the next 
ce n tu ry , pe rhaps causing  
c o a s ta l f lo o d in g  and 
droughts in  in te r io r  regions

Or. the o the r hand, reduc­
ing greenhouse gases w ould  
require m a jo r sh ifts  from  
the use of coal, o i l  and na tu­
ra l gas. w hich are m ainstays 
fo r a broad range o f indus­
trie s  In d u s tria l leaders have 
raised concents th a t i f  p o llu ­
tio n  ccm ro ls  are imposed 
ioo qu ick ly , there could be 
severe economic d is ru p tion

D anie l Becker o f the S ie r­
ra C lu t  sa id  o f B ush 's 
speech " I t  was a gross dis-

^  Carbon dioxide,
* methane, nitrous 
oxide, and 
chloroflurocarbon 
gases from 
automobiles, 
factories, etc., are 
released into the air. 
3ecause the heavier 
than air gases do 
not dissipate, a 
barrier surrounding 
the earth is formed.

Greenhouse gffect

P  Sunlight is able to 
* pass through the 

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

a p p o in tm e n t There was 
m ore ta lk  in  the speech 
about economics than about 
the environm ent "

S tew art Boyle o f the As­
sociation fo r the Conserva­
tio n  o f Energy in Great B r i t ­
a in  sa id  B ush 's  re m a rks  
demonstrated "a  leadership 
c r is is "  on the  g lo b a l 
w arm ing  issue at the W hite 
House "A b o u t  th e  o n ly  
th ing  we can say about i t  is 
he turned up* at the confer 
ence. said Boyle

In  his speech. Bush said 
he is determ ined to "produce 
policies tha t w o rk "  and sug­
gested some o f his critics  
"may be tem pted to exp lo it 

leg itim a te  concerns fo r p o li t ­
ical pos ition ing  "

Bush's address became a 
focus o f con troversy even 
before the conference opened

6 /f was a gross 
disappointment }

— Sierra Club's 
Daniel Becker

when W hite House Chief of 
S ta ff John Sununu was re­
p o rte d  to  have orde red  
changes in the tex t to  mute 
U S concerns about global 
w arm ing  Sununu acknow l­
edged m aking changes, out 
said the fin a i version re flect­
ed the view s o f the presi­
dent

D uring a campaign ap­
pearance in  M ich igan  on 
Aug 31. 1988. the.n-candidate 
Bush endorsed un ila te ra l ac­
tio n  to deal w ith  greenhouse

po llu tion , declaring "Those 
who th in k  we re powerless 
to do anyth ing  about the 
greenhouse effect are fo rg e t­
ting  the  W hite House e f­
fect "

He continued in  his cam ­
paign rem arks "A s  pres i­
dent I  in tend to  do some­
th ing  about it  In m y firs t 
year in  o ffice  I  w i l l  convene 
a g lobal conference on the 
environm ent at the W hite 
House We w i l l  ta lk  
about global w arm ing 
and we w i l l  act "

No such conference has 
been held, although Bush or. 
M onday announced he is 
c a llin g  a m eeting at the 
W hite House this spring i- 
b ring  together top env iron  
rr.enta lis ts. economists jr .c  
ecologists to f * P P ,e u ’:th  
the global v arm ing



d o n e  in  r e a c h in g  th e  e x p o r t  d e c is io n .  H e  q u o te d  C a n a d ia n  M in i s t e r  o f  E n e r g y .  M in e s  a n d  R e s o u r c e s  

J a k e  E p p  a s  r e c e n t ly  h a v in g  s a id  “C a n a d a  d o e s  n o t  o f f e r  l im i t l e s s  q u a n t i t ie s  o f  c h e a p  g a s . "

P ie r c e  a l s o  c h a s t is e d  D O E  f o r  n o t  h a v in g  d e fe r r e d  th e  d e c is io n  u n t i l  i t  c o m p le te d  i t s  n a t io n a l  e n e rg y  

s t r a te g y , a  d o c u m e n t  n o t  e x p e c t e d  u n t i l  D e c e m b e r  1 9 9 0 .

WATKINS, REILLY SAY ENVIRONMENT KEY PART OF NATIONAL ENERGY PLAN
A l t e r n a t i v e  e n e r g y  s o u r c e s ,  c o n s e r v a t io n ,  t e c h n o lo g ie s  f o r  c le a n e r  b u r n in g  o f  f o s s i l  f u e l s  a n d  w h a t  

th e  g o v e r n m e n t  c a n  d o  to  e n c o u r a g e  t h e i r  u s e  w a s  th e  f o c u s  o f  p r e - C h r i s t m a s  D O E  h e a r in g  to  a d d re s s  

th e  e n v ir o n m e n t a l  i s s u e s  s u r r o u n d in g  e n e r g y  d e v e lo p m e n t  a n d  u s e . E n v i r o n m e n t a l  P r o t e c t io n  A g e n c y  

A d m in is t r a t o r  W i l l i a m  R e i l l y  jo in e d  E n e r g y  S e c r e t a r y  J a m e s  W a t k in s  a t  th e  D e c .  14 h e a r in g  in  A t la n t a ,  

p a r t  o f  a  s e r ie s  o f  f a c t - f in d in g  s e s s io n s  h e ld  a c r o s s  th e  c o u n t r y  to  h e lp  d e v e lo p  a  n a t io n a l  e n e r g y  

s t ra te g y .

B o t h  R e i l l y  a n d  W a t k in s  f o c u s e d  o n  th e  n e e d  f o r  a  s o - c a l le d  " f u e l  n e u t r a l "  e n e r g y  p o l i c y ,  a n d  w e r e  

lo o k in g  f o r  s u g g e s t io n s  o n  w a y s  th e  g o v e r n m e n t  c o u ld  p ro m o t e  a  b a la n c e d  o p p o r t u n it y  f o r  a l l  s o u r c e s  o f  

e n e rg y . T h e y  a p p e a re d  to  b e  lo o k in g  f o r  w a y s  to  a l lo w  th e  m a r k e t  to  d r i v e  t h e  e n e r g y  in d u s t r y  w h i le  e n ­

c o u r a g in g  f e d e r a l  c o n t r o ls  o n  a i r  e m is s io n s ,  p a r t i c u la r l y  c a r b o n  d io x id e .

R e i l l y  w a n te d  to  k n o w  w h y  c a p s  o n  e m is s io n s  w e r e  in c e n t iv e s  f o r  s o m e  u t i l i t i e s  a n d  d is in c e n t iv e s  

f o r  o t h e r s ,  w h i l e  W a t k in s  w a n te d  to  k n o w  h o w  e a r l i e r  a d m in is t r a t io n s  h a d  g o n e  w r o n g  a n d  a c t u a l l y  e n ­

c o u ra g e d  u t i l i t i e s  to  r e t a in  o ld e r  p o w e r  p la n t s  r a t h e r  th a n  r e p la c e  th e m  w i t h  n e w e r ,  c le a n e r  t e c h n o lo g ie s .  

“W e  h a v e  e n c o u r a g e d  c o m p a n ie s  to  h a n g  o n to  o ld ,  p o l lu t in g  f a c i l i t i e s .  T h e  c o n t r o ls  w e ’v e  b e e n  u s in g  

h a v e  w o r k e d  in  th e  o p p o s it e  d i r e c t io n  o f  w h a t  w e  w a n t e d ,"  W a t k in s  s a id  o f  r e g u la t io n s  th a t  h a v e  le d  

u t i l i t ie s  to  r e t r o f i t  a n d  r c p o w e r  o ld  p o w e r  p la n t s  r a t h e r  th a n  a c c e p t  n e w  t e c h n o lo g ie s  th a t  p r o d u c e  f e w e r  

t o x ic  b y p r o d u c t s .  " W e  m u s t  lo o k  a t  h o w  w e  c a n  e n c o u r a g e  th e  u s e  o f  n e w  t e c h n o lo g ie s  r a t h e r  th a n  

r e m e d ia t io n  t e c h n iq u e s ,"  h e  s a id .

L i n d a  S t u n t z ,  d e p u t y  u n d e r  s e c r e t a r y  f o r  p o l i c y ,  p la n n in g  a n d  a n a l y s i s  a t  D O E ,  a d d e d , " G i v e  u s  

id e a s  o n  w h a t  w e  c o u ld  d o  to  e n c o u r a g e  u t i l i t i e s  to  g e t  th e  o ld  p o w e r p la n t s  o u t .”

T h e r e  w a s  n o  d o u b t  th a t  R e i l l y  a n d  W a t k in s  a g re e d  p o l lu t io n  p r e v e n t io n ,  n o t  s im p ly  p o l lu t io n  c o n ­

t r o l .  i s  a  k e y  i s s u e ,  a n d  th a t  t h e y  c o n s id e r  r & d  f o r  n e w  t e c h n o lo g ie s  f o r  b o th  f o s s i l  a n d  r e n e w a b le  f u e ls  a  

p r io r i t y  a lo n g  w it h  p r o m o t in g  c o n s e r v a t io n ,  r e c y c l in g  a n d  w a s t e  r e d u c t io n .

B o t h  m e n  s t r e s s e d  th e  n e e d  to  e l im in a t e  w a s t e  a t  th e  s o u r c e .  R e i l l y  n o t e d  th a t  th e  U . S .  g e n e r a t e s  t w o  

to  th re e  t im e s  a s  m u c h  w a s te  a s  W e s t  G e r m a n y  o r  J a p a n ,  a n d  s a id  t h e r e  a r e  o p p o r t u n it ie s  a v a i l a b le  to 

re d u c e  w a s te  a n d  t h e y  w i l l  b e  a n  im p o r t a n t  p a r t  o f  th e  n a t io n 's  e n e r g y  p o l i c y .

R e i l l y  o u t l in e d  w h a t  h e  c a l l e d  a  h i e r a r c h y  o f  p r i o r i t i e s  f o r  w a s t e  e l i m i n a t i o n  —  p r o c e s s  c h a n ­

g e s ; s a f e r  s u b s t it u t e s  f o r  c e r t a in  s u b s t a n c e s ;  r e c y c l i n g  w a s t e  t h a t  c a n n o t  b e  e l im in a t e d ;  a n d  m in im iz in g  

w a s te  th a t  c a n n o t  b e  e l im in a t e d  o r  r e c y c le d .  W a t k in s  a g r e e d  s a y in g ,  “T h e  w a s t e  m a n a g e m e n t  a r e a  m u s t  

b e  a  p a r t  o f  th e  s t r a t e g y , a n d  w i l l  b e  m a d e  a  p a r t  o f  th e  s t r a t e g y . "

J .  M ic h a e l  D a v i s ,  D O E ’s a s s i s t a n t  s e c r e t a r y  f o r  c o n s e r v a t io n  a n d  r e n e w a b le  e n e r g y  w a n t e d  to  k n o w  

th e  m a in  o b s t a c le s  to  r e c y c l in g  a n d  w a s t e  r e d u c t io n .

B e n  Y a m a g a t a ,  e x e c u t i v e  d i r e c t o r  o f  th e  C le a n  C o a l  T e c h n o lo g y  C o a l i t i o n ,  e x p la in e d  t h a t  c le a n  c o a l  

t e c h n o lo g y  i s  a  m e th o d  o f  p o l lu t io n  p r e v e n t io n ,  n o t  s im p ly  p o l lu t io n  c o n t r o l .  S c r u b b e r s ,  h e  s a id ,  c r e a t e  

a n o th e r  p o l lu t io n  p r o b le m  b y  p r o d u c in g  w e t  s lu d g e .

L e a s t - c o s t  p la n n in g  w a s  a n o t h e r  a r e a  th a t  r e c e iv e d  m u c h  a t t e n t io n . R e i l l y  n o te d  t h a t  u t i l i t i e s  s e e m  to  

la c k  th e  in c e n t iv e  to  u s e  le a s t - c o s t  m e th o d s . H .  B o y d  P e t t i t ,  v i c e  c h a i r m a n  o f  th e  S o u t h e r n  S t a t e s  

E n e r g y  B o a r d  s a id  f o r  le a s t - c o s t  m e th o d s  to  b e  a  v a lu a b le  a s s e t ,  u t i l i t i e s  n e e d  m o r e  th a n  s ta te  in c e n t iv e s ,  

th e y  n e e d  i c d c r a l  in c e n t iv e s .

S t u n t z  w a n t e d  to  k n o w  w h a t  i s  a c t u a l l y  a c h ie v a b le  in  th e  le a s t - c o s t  a r e a  a n d  o v e r  w h a t  p e r io d  o f  

t im e , a s  w e l l  a s  w h a t  b a r r ie r s  a r e  p r e s e n t .

R e i l l y  a l s o  w a n t e d  to  k n o w  w h y  c a p s  o n  e m is s io n s  a r e  n o t  v ie w e d  a s  in c e n t iv e s .  W it n e s s e s  a g re e d  

th a t th e  c a p s  a s  t h e y  a r e  n o w  d e s ig n e d ,  p a r t i c u la r l y  th e  t r a d in g  f e a t u r e ,  d is c r im in a t e  a g a in s t  s ta te s  a n d  

u t i l i t ie s  th a t  h a v e  m a d e  th e  s t r o n g e s t  e f f o r t  to  r e d u c e  e m is s io n s ,  w h i l e  r e w a r d in g  t h o s e  w h o  h a v e  d o n e  

l i t t le .

T h e  i s s u e  o f  g lo b a l  w a r m in g  r e c e iv e d  s o m e , b u t  n o t  m u c h  a t t e n t io n .  W a t k in s  s a id  th e  U . S .  n e e d s  to 

m a k e  n o  a p o lo g ie s  f o r  i t s  e f f o r t s  in  th a t  a r e a .  " W e  a r e  m a k in g  in v e s t m e n t s  a n d  w e  a r e  s e r io u s  a b o u t  th e  

is s u e . T h e  s c ie n t i f i c  d is p u t e s  a r e  n a t u r a l  a n d  w e  m u s t  l i s t e n  to  b o th  s id e s  a n d  le t  t h e  d e b a te  e v o l v e , "  h e  

s a id .  W a t k in s  a ls o  s a id  h e  ih o u g h t  m o r e  r e s e a r c h  i s  n e e d e d  o n  w a y s  to  n e u t r a l i z e  th e  e f f e c t  o f  c a rb o n  

d io x id e  r a t h e r  th a n  f o c u s in g  e n t i r e ly  o n  w a y s  to  r e d u c e  i t .

W a t k i n s  s a id  t h a t  it  d i s t u r b s  h im  t h a t  w h e n  d i s c u s s in g  e n e r g y  o p t io n s ,  t h e  d e b a t e  f a i l s  to  f o c u s  

o n  th e  r e a l  p o t e n t ia l  o f  f o s s i l  f u e ls  v e r s u s  a l t e r n a t iv e s .  “W e  n e e d  a  p e r s p e c t i v e , "  h e  s a id .  “W e  n e e d  to
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k n o w  w h a t  i s  a c t u a l l y  p o s s ib le  a n d  w h e n  i t  c a n  c o m e  o n  l in e .  W c  n e e d  to  l a y  it  a l l  o u t  in  a  t im e  l i n e . "

A lt h o u g h  w it n e s s e s  in c lu d e d  r e p re s e n t a t iv e s  o f  s u c h  m a in s t r e a m  e n e r g y  p r o d u c e r s  a s  T e x a c o ,  m a n y  

p a n e l  m e m b e r s  s t re s s e d  th e  p u r s u i t  o f  a l t e r n a t iv e  e n e r g y  p ro d u c t io n  in c lu d in g  b io m a s s  a n d  r e n e w a b le  

a n d  w a s te  r e c o v e r y  s o u r c e s .

S o u t h e r n  S t a t e s '  P e t t it  c h a m p io n e d  w a s te - t o - e n c r g y  t e c h n o lo g y  a s  a n  a l t e r n a t i v e  e n e r g y  s o u r c e ,  an d  

to ld  R e i l l y  a n d  W a t k in s  th a t  w a s te - t o - e n e r g y  p ro g ra m s  d e s e r v e  f u r t h e r  r e s e a r c h .  “T h e  f e d e r a l  g o v e r n ­

m e n t  m u s t  p r o v id e  le a d e r s h ip  f o r  m a k in g  u s e  o f  e n v ir o n m e n t a l  o p p o r t u n it ie s  in  e n e r g y  d e v e lo p m e n t ."

N i c k  F e d o r u k ,  e x e .u t i v e  d i r e c t o r  o f  th e  E n e r g y  C o n s e r v a t io n  C o a l i t io n ,  s a id  b io m a s s  t e c h n o lo g ie s  

c o u ld  b e  m o r e  c o m p e t i t iv e  in  th e  f u e ls  m a r k e t  w i t h  m o re  r e s e a r c h . E v e n  T e x a c o ’s  g e n e r a l  m a n a g e r  fo r  

c o r p o r a t e  p la n n in g ,  C le m e n t  M a l in ,  s a id  th a t  c o m p a n y  is  s e a r c h in g  f o r  c le a n e r  a l t e r n a t i v e s ,  a n d  c u r ­

r e n t ly  is  in c in e r a t in g  s e w a g e  s lu d g e  a s  a  c o - f e e d s t o c k  w it h  c o a l  to  p ro d u c e  a n  e n v i r o n m e n t a l l y  s a f e r  

f u e l .  — M a r y  B u c k n e r  P o w e r s ,  At lant a

COMMISSION, IN FINAL REPORT, SEES NO COOL-DOWN BENEFITS FROM MRS
E m p lo y in g  a  t e m p o r a r y  s to ra g e  f a c i l i t y  to  c o o l  r a d io a c t iv e  w a s te s  p r io r  to  p e r m a n e n t  d is p o s a l  w o u ld  

o f f e r  f e w  b e n e f it s  a n d  c o u ld  a c t u a l l y  c o m p lic a t e  e f f o r t s  to  i s o la t e  w a s t e s  s a f e ly  a t  D O E ’s p ro p o s e d  u n ­

d e r g r o u n d  r e p o s i t o r y  in  N e v a d a ,  a n  in d e p e n d e n t  r e v i e w  c o m m is s io n  h a s  c o n c lu d e d .

I n  i t s  f in a l  r e p o r t  to  C o n g r e s s ,  th e  t h re e - m e m b e r  M o n it o r e d  R e t r ie v a b le  S t o r a g e  ( M R S )  R e v ie w  

C o m m is s io n  s a id  i t  " s e e s  n o  c o m p e l l in g  r e a s o n  to  a l t e r  it s  o r ig in a l  p o s i t io n  . . .  b y  r e c o m m e n d in g  e x ­

te n d e d  s p e n t  f u e l  c o o l in g  p e r io d s . "  T h e  p a n e l’s  c h a r t e r  e x p ir e d  D e c .  3 1 .

T h e  p a n e l  w a s  a s k e d  in  N o v e m b e r  b y  th e  S e n a t e  E n e r g y  C o m m it t e e  to  e x a m in e  th e  a d v a n t a g e s  in t e r ­

im  s to ra g e  w o u ld  p r o v id e  b y  o f f e r in g  a  " c o o l in g  d o w n ” p e r io d  f o r  s p e n t  r e a c t o r  f u e l .  S u p p o r t e r s  o f  an  

M R S ,  in c lu d in g  c o m m it t e e  C h a i r m a n  J .  B e n n e t t  J o h n s t o n ,  D - L a . ,  h a d  a r g u e d  t h a t  th e  p e r c e iv e d  b e n e f it  

o f  a l lo w in g  r e a c t o r  f u e l  to  c o o l  w a s  a  " d r i v i n g  f o r c e "  b e h in d  th e  c o n c e p t  o f  in t e r im  s to r a g e  a n d  c o m ­

p la in e d  th a t  th e  c o m m is s io n  h a d  f a i le d  to  a d d r e s s  th e  is s u e  in  i t s  N o v .  1 r e p o r t  a s s e s s in g  t h e  n e e d  f o r  

t e m p o r a r y  s to ra g e  ( I E I F L , 6  N o v ,  1 ) .

T h e  c o m m is s io n ,  w h ic h  w a s  c r e a te d  b y  C o n g r e s s  in  la te  1 9 8 7  to  s t u d y  t h e  n e e d  f o r  a n  M R S ,  

r e le a s e d  a  c o n t r o v e r s ia l  r e p o r t  th a t  r e je c t e d  c o n s t r u c t io n  o f  a n  in t e r im  f a c i l i t y  t ie d  to  th e  c o n s t r u c t io n  

a n d  o p e r a t io n  o f  a  p e r m a n e n t  r e p o s i t o r y  a n d  re c o m m e n d e d  in s t e a d  th e  c o n s t r u c t io n  o f  t w o  s m a l l e r  

s to r a g e  f a c i l i t i e s  w i t h o u t  s im i l a r  c o n s t r a in t s .

S u p p o r t e r s  o f  a  s in g le  la r g e  M R S ,  in c lu d in g  J o h n s t o n ,  c r i t i c i z e d  th e  p a n e l’s  r e p o r t  a n d  r a i s e d  th e  

c o o l in g  i s s u e  to  p a r t l y  j u s t i f y  a r g u m e n ts  f o r  in t e r im  s to ra g e .

T h e  c o m m is s io n ’s a d d e n d u m , s e n t  to  J o h n s t o n  D e c .  2 0 ,  a c k n o w le d g e d  t h a t  a g in g  o t  s p e n t  f u e l  p r io r  

to  e m p la c e m e n t  in  a  r e p o s i t o r y  i s  " a n  im p o r t a n t  p a r t  o f  p ru d e n t  s p e n t  f u e l  m a n a g e m e n t .  I t  a l l o w s  t im e  

f o r  d e c a y  o f  th e  s h o r t e r - l i v e d  f i s s io n  p ro d u c ts  in  th e  f u e l  a n d  r e d u c e s  th e  t h e r m a l  o u t p u t  o f  t h e  f u e l .  T h i s  

c o u ld  a l lo w  e m p la c e m e n t  o f  m o r e  s p e n t  f u e l  p e r  a c r e  in  a  g e o lo g ic  r e p o s i t o r y ,  th u s  r e d u c in g  th e  a r e a  to  

b e  e x c a v a t e d  a n d  th e  r c s u l l ; n g  r e p o s i t o r y  c o s t s  ’’

T h e  c o m m is s io n  t o ld  J o h n s t o n ,  h o w e v e r ,  t h a t  i f  t h e  s t a r t  d a t e  f o r  t h e  r e p o s i t o r y  w e r e  d e la y e d  to 

th e  y e a r  2 0 1 3  —  o n ly  th re e  y e a r s  b e y o n d  th e  d a te  D O E  n o w  e x p e c t s  to  o p e n  t h e  Y u c c a  M o u n t a in  s i t e  —  

th e  a v e r a g e  a g e  o f  s p e n t  f u e l  w o u ld  b e  3 0  y e a r s  w i t h  th e  y o u n g e s t  fu e l  e m p la c e d  b e in g  a b o u t  2 0  y e a r s  

o ld .  “T h i s  a g in g  o f  th e  f u e l  w o u ld  o c c u r  r e g a r d le s s  o f  w h e th e r  th e re  w a s  a n  M R S  in  th e  s y s t e m  . .  

th e  c o m m is s io n  s a id .

F u r t h e r ,  th e  c o m m is s io n ’s  r e p o r t  s a id  e x t e n d e d  c o o l in g  o f  s p e n t  f u e l  d e s t in e d  f o r  th e  u n d e r g r o u n d  

r e p o s i t o r y  a t  Y u c c a  M o u n t a in  i r o n i c a l l y  c o u ld  c o m p lic a t e  e f fo r t s  to  is o la t e  th e  f u e l  f r o m  th e  s u r r o u n d in g  

e n v ir o n m e n t .

In  a  g e o lo g ic  r e g io n  s u c h  a s  Y u c c a  M o u n t a in ,  w h e r e  th e  w a s t e  w o u ld  b e  c o n t a in e d  in  a n  u n s a lu r a t e d  

r o c k  f o r m a t io n ,  th e re  is  a n  a d v a n t a g e  to  m a in t a in in g  h ig h  t e m p e r a t u r e s  " t o  m a in t a in  a  d e h y d r a t io n  z o n e  

a r o u n d  th e  w a s t e  p a c k a g e . T h i s  d e c r e a s e s  th e  p o s s ib i l i t y  o f  p a c k a g e  d e g r a d a t io n  a n d  m ig r a t io n  o f  th e  

r a d io n u c l id e s  in  th e  s p e n t  f u e l  to  th e  a c c e s s ib le  e n v ir o n m e n t .  T h e r e f o r e ,  e x t e n d e d  c o o l in g  o f  th e  s p e n t  

f u e l  m a y ,  in  f a c t ,  b e  d is a d v a n ta g e o u s  f o r  th e  r e p o s i t o r y  a t  Y u c c a  M o u n t a in , "  th e  c o m m is s io n  to ld  C o n ­

g r e s s .

T h o u g h  th e  m e m b e r s  a d v is e d  J o h n s t o n  th a t  th e  is s u e  s h o u ld  b e  r e - e x a m in e d  b y  th e  y e a r  2 0 0 0 ,  th e  

c o m m is s io n  c u r r e n t ly  " s e c s  n o  c o m p e l l in g  re a s o n  to  a l t e r  i t s  o r ig in a l  p o s i t io n  o n  t h is  i s s u e  b y  r e c o m ­

m e n d in g  e x t e n d e d  s p e n t  f u e l  c o o l in g  p e r io d s ,  e s p e c ia l l y  s in c e ,  w it h  th e  a n n o u n c e d  d e la y  in  r e p o s i t o r y  

o p e n in g  a n d  a s s u m in g  o ld c s t - f u e l - f i r s t  e m p la c e m e n t ,  a lm o s t  a l l  o f  th e  s p e n t  f u e l  w i l l  a u t o m a t i c a l l y  b e  

a g e d  a t  le a s t  2 0  y e a r s . " — J e f f  B a r b e r
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r'ANEL TO PERFORM QUICK ANALYSIS OF PROPOSED CHANGES IN SSC DESIGN
D O E ’s H igh Energy Physics Advisory Panel has formed a subpanci to conduct a qu ick review o f the 

changes to be proposed in the design of the Superconducting Super Co l l ider . The subpanel is charged 
with completing its review in about one week, in l im e for consideration by the full HEPAPon Jan. 12.

Energy Secretary James Watkins ordered the HEPAP review after SSC Laboratory Director Roy 
Schwitters informed h im  last month the lab would propose doub ling’the size o f S S C ’s injector facil ity 
from the original design level of 1 tr il l ion electron volts (lE iF L , 18 Dec, 1). The change is l ike ly to add 
several hundred m i l l io n  dollars to the current SSC cost estimate o f  S5.9 b i l l io n .

The HEPAP subpanci w i l l  examine the physics issues invo lved in the SSC design changes, but not 
the cost issues, wh ich are being reviewed internally at DOE . That rev iew is to be completed prior to 
submission to Congress o f the Bush administration’s FY-91 budget on Jan. 22.

Francis Low, HEPAP chairman, said the subpanc! w i l l  be composed of about 15 physicists. As of 
press time, he had been able to reach on ly nine to confirm their participation. Those who have accepted 
include: Sidney Drc l l , o f Stanford University, who w i l l  serve as chairman; Victor Wcisskopf. M IT; 
Stephen Weinberg, Univers ity of Texas at Austin; Leon Lcdcrman, University o f  Ch icago; T .D . Lee, 
Co lumb ia  University; Chr is Qu igg . ?r';ociate director o f  the SSC Laboratory; Robert Palmer,
Brookhaven National Laboratory; Jack Sandweiss, Yale University; and Norman Ramsey, Harvard 
University.

T h e  SSC Labo ra to ry  has proposed changes in S S C ’s 1986 conceptua l des ign , mainta in ing that 
die injector energy level then proposed is insufficient to ensure that the c o l l i d c ’s main ring w i l l  perform 
as envisioned. The lab ’s computer modeling has confirmed that the in jector energy ought to be 10% of 
the main r ing ’s energy leve l, or about 2 TEV , to ensure the original des ign’s u lt imate 20 T E V  energy 
level in the main ring.

Sources said ti.at :r. addition to the baseline 20 T E V  design, the SSC Lab w i l l  propose a number of 
alternatives as a way o f keeping the project w ith in the $5.9 b i l l ion  cost estimate developed in 1986. 
Those options wou ld result in a reduction of S S C ’s energy below 20 TEV . —  David. Knmer

C O N G R E S S  S H O U L D  H A N D  O U T  A L T E R N A T IV E  F U E L S  TAX C R E D IT S  to a ll applicable facil it ies 
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 facil it ies put into service after 
Dec. 31,1990. “

The resolution, adopted at N C S L ’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 in cen ­
tive for producing this prem ium fuel for almost a decade. This tax credit for coal seam gas and other a l ­
ternative fuels, such as o i l  produced from shale and tar sands; gas produced from geopressurized brine; 
l iqu id  gaseous or solid synthetic fuel ( includ ing alcohol) produced from coal; and qua l ify ing processed 
wood fuels, is due to expire for facil it ies 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."

T H E  S C H E D U L E  F O R  D O E ’S N E X T  N A T ION A L  E N E R G Y  S T R A T E G Y  H E A R IN G S  was announced 
last week. The meetings w i l l  be held Jan. 11 in Hono lu lu , Jan. 22 in Washington and Feb. 2 in New  O r­
leans. "

The Hono lu lu  hearing w i l l  focus on energy and international competitiveness. The Washington meci- 
ing, to be co-chaired by Federal Energy Regulatory Comm iss ion Cha irman Mart in A llday, w i l l  examine 
energy-related regulatory issues. In New  Orleans, D O E  w i l l  dir,cuss energy production and tax policy. 
The meeting w i l l  be co-chaired by John Robson, deputy treasury secretary.

D O E  is conducting the scries o f pub l ic  hearings to help carry out President Bush’s d irective to the 
department to deve lop a national energy strategy. The  first hearings were held in August and September 
and a second series was held in the first two weeks o f  December. Department offic ia ls plan to issue a 
draft o f the strategy for pub l ic  comment in April and to de l iver the final product to Bush in the fall.

For more information contact Scott N e iu c l  at (202) 586-4767.

D O N A LD  K A N E  HAS  B E E N  N A M E D  S E N IO R  P R O G R A M  M A N A G E R  O F  H A N F O R D  activit ies for 
Environmental Management Operations, an organization that provides services for c leaning up hazar­
dous waste on federal lands. Kane jo ins  E M O  artcr hav ing served as ch ie f o f the A ir  Force’s Env iron ­
mental D iv is ion in Washington, D .C .

In his new post, Kane w i l l  direr' c M O ’s waste-site c leanup activities, inc lud ing  risk assessment, en ­
vironmental audit ing, regulatory compliance, and occupational health and safety.t,b INSIDE ENEROY/wlth FEDERAL LANDS — January I. 1990
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SUMMARY O F  

T H E  G L O B A L  W A RM IN G  P R E V E N T IO N  A C T

The kev seine about this bill is 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 
•:i.Tv:r. strategy, as much as possible, far reducing global greenhouse 
rases v m l e  reducing energy costs ac the same t i m e . Indeed. •.:e :su.: 
as ’.veil have referred to Phis bill as the "global ccmpetit iver.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 
g a s e s .

Repeated testimony before Congress indicates that energy efficiency 
has become one of America's largest sources of least-cost energy 
services. Over the past 15 years investments in improving the 
efficiency of America's stock of buildings, appliances, vehicles, 
industrial equipment, and other energy-consuming devices has cut 
energy consumption by one-third, reduced carbon-dioxide emissions 4 1V 
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 c a r b c n - d i o x i d e , 
o a r b c n - m o n o x i d e , nitrogen oxide, s u l p h u r - d i c x i d e , volatile organic 
compounds, and methane emissions through additional efficiency 
i m pro vements.

retailed studies show that the U . S .  economy could maintain robust 
economic growth vnile achieving between $150 billion to $2!C :illicn 
par year in energy savings through continued investment in efficiency 
technologies that are two to five times cheaper than conventional 
fossil or nuclear resource options.

However, a variety of market imperfections and institutional barriers 
currently inhibit the timely capture of these low— cost energy 
options. In particular, public policymaking has failed to keep pace 
with these technological innovations and new commercial 
opportunities, nor have any public policy efforts been made to deal 
with m e  threat :z global warming. The proposed legislation secs
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E f f i c i e n c y  i s  n e t  a  p a n a c e a  c e  t h e  g l o b a l  w a r d i n g  p r o b l e m ,  c u t  
r e p r e s e n t s  t h e  m o s t  i m p o r t a n t  f i r s t  s t e p  t h i s  a n d  o t h e r  n a t i o n s  c a n  
t a k e  i n  r e d u c i n g  g r e e n h o u s e  g a s e s  i n  a  c o s t - m i n i m i z i n g  m a n n e r ,  w h i l e  
a t  t h e  s a m e  t i m e  s p u r r i n g  e c o n o m i c  p r o d u c t i v i t y .

T h e  e n e r g y  s a v i n g s  —  c u m u l a t i v e l y  a m o u n t i n g  t o  t r i l l i o n s  o f  d o l l a r s  
p e r  d e c a d e  w o r l d w i d e  —  m a y  o f f e r  o n e  o f  t h e  f e w  s o u r c e s  o f  
i n v e s t m e n t  c a p i t a l  f o r  u n d e r t a k i n g  a d d i t i o n a l  s t e p s  t o  c o n t r o l  
g r e e n h o u s e  e m i s s i o n s .

O t h e r  v i t a l  s t e p s  t h a t  n e e d  t o  h e  t a k e n ,  a n d  t h a t  a r e  a d d r e s s e d  i n  
t h i s  l e g i s l a t i o n ,  i n c l u d e :  r a p i d  d e v e l o p m e n t  o f  e c o l o g i c a l l y  
s u s t a i n a b l e  r e n e w a b l e  e n e r g y  r e s o u r c e s ?  p r e v e n t i o n  o f  d e f o r e s t a t i o n  
a n d  p r o m o t i o n  o f  r e f o r e s t a t i o n ,  a f f o r e s t a t i o n ,  a n d  a g r o f o r e s t r y  
d o m e s t i c a l l y  a n d  i n t e r n a t i o n a l l y ;  e l i m i n a t i n g  s t r a t o s p h e r i c  
o z o n e - d e p l e t i n g  c h l o r o f l u o r o c a r b o n s  ( C F C s )  a n d  r e d u c i n g  o t h e r  
g r e e n h o u s e  g a s e s  ( e . g . ,  m e t h a n e ,  n i t r o u s  o x i d e s ) ;  p r o m o t i n g  
p o p u l a t i o n  s t a b i l i z a t i o n  i n  d e v e l o p i n g  c o u n t r i e s  t h r o u g h  i n c r e a s e d  
f a m i l y  p l a n n i n g  s e r v i c e s ?  a n d  d e v e l o p m e n t  o f  a d a p t a t i v e  m e a s u r e s  f o r  
a g r i c u l t u r e  a n d  o t h e r  a f f e c t e d  p a r t s  o f  t h e  e c o n o m y  t h a t  w i l l  b e  
i m p a c t e d  b y  c h a n g i n g  c l i m a t e  p a t t e r n s  a n d  s e a  l e v e l  r i s e  a s  t h e  
g l o b a l  w a r m i n g  t a k e s  i t s  c o u r s e .

T h e  b i l l  g i v e s  h i g h  p r i o r i t y  t o  r e i n v i g o r a t i n g  t h e  n a t i o n ' s  r e n e w a b l e  
e n e r g y  R&D p r o g r a m ,  w h i c h  h a s  b e e n  r e d u c e d  75% o v e r  t h e  p a s t  d e c a d e .  
A c c o r d i n g  t o  D O E ' s  E n e r g y  R e s e a r c h  A d v i s o r y  B o a r d  ( E R A B )  t h e  U . S .  
r e s e r v e s  o f  r e n e w a b l e  e n e r g y  r e s o u r c e s  e x c e e d s  8 0 ,0 0 0  q u a d s  —  f i v e  
t o  10 t i m e s  l a r g e r  t h a n  U . S .  c o a l  r e s e r v e s .  E R A B  e s t i m a t e s  t h a t  80 
q u a d s  c o u l d  b e  e c o n o m i c a l l y  e x t r a c t e d  f r o m  t h i s  r e s o u r c e  b a s e  ( o r  80% 
o f  t h e  e n e r g y  p r o j e c t e d  t o  b e  n e e d e d  b y  2 0 1 0 ) ,  i f  t h e  n a t i o n  
m a i n t a i n s  s t a b l e - l e v e l  RD&D f u n d i n g .  T h i s  b i l l  t a k e s  t h a t  a d v i c e  
s e r i o u s l y .

N a t u r a l  g a s  c a n  a l s o  p l a y  a n  i m p o r t a n t  r o l e  a s  a  b r i d g i n g  f u e l ,  s i n c e  
i t  p r o d u c e s  a b o u t  h a l f  a s  m u c h  C02 a s  c o a l .  T h e  U . S .  c u r r e n t l y  h a s  
t h e  w o r l d  l e a d  i n  h i g h - e f f i c i e n c y  a d v a n c e d  g a s  t u r b i n e s ,  d e v e l o p e d  
o v e r  t h e  p a s t  d e c a d e  f o r  t h e  A i r  F o r c e  f o r  a i r c r a f t .  T h e y  c a n  b e  
m o d i f i e d  t o  p r o d u c e  e l e c t r i c i t y  a n d  s t e a m .  T h e  b i l l  p r o m o t e s  t h e  
d e m o n s t r a t i o n  o f  t h i s  a e r o - d e r i v a t i v e  t e c h n o l o g y ,  k n o w n  a s  
I n t e r c o o l e d  S t e a m - I n j e c t e d  G a s  T u r b i n e s  ( I S T I G s )  a n d  C h e m i c a l l y  
R e c u p e r a t e d  I S T I G s  ( C R I S T I C - s )  . T h e y  a r e  50% m o r s  e f f i c i e n t  t h a n  
c o n v e n t i o n a l  p c w e r p l a n t s ,  a n d  c o s t  h a l f  a s  m u c h  a s  n e w  c o a l  o r  
n u c l e a r  p l a n t s .  J u s t  u s i n g  t h e m  t o  r e p l a c e  c u r r e n t l y  o p e r a t i n g  
g a s - f i r e d  p o w e r  p l a n t s  w o u l d  s a v e  t h e  n a t i o n  h a l f  a  m i l l i o n  b a r r e l s  
o f  g a s  p e r  d a y  a n d  S I S  b i l l i o n  i n  n e t  p r e s e n t  v a l u e .  M o r e o v e r ,  t h e y  
r e p r e s e n t  a n  o u t s t a n d i n g  e x p o r t  p r o d u c t .  A n  A I D  s t u d y  f o u n d  t h a t  
t h e y  c o u l d  b e  u s e d  t o  c o s t - e f f e c t i v e l y  g e n e r a t e  5 0 ,0 0 0  m e g a w a t t s  (MW) 
o f  e l e c t r i c i t y  i n  t h e  70 d e v e l o p i n g  c o u n t r i e s  t h a t  g r o w  s u g a r ,  u s i n g  
s u g a r  c a n e  w a s t e s  a s  t h e  r e n e w a b l e  f u e l  s o u r c e .  A  m o r e  r e c e n t  s t u d y  
t h a t  i n c l u d e d  p a p e r  a n d  p u l p  a n d  a g r i c u l t u r e  w a s t e s  f i n d s  a  c u r r e n t  
g l o b a l  m a r k e t  p o t e n t i a l  e x c e e d i n g  2 5 0 ,0 0 0  MW.

T h e  U . S .  a n n u a l l y  m i n e s  u p w a r d s  o f  o n e  b i l l i o n  t o n s  o f  c o a l ,  a n d  c o a l  
p r o d u c e s  o v e r  h a l f  o f  U . S .  e l e c t r i c i t y .  T h i s  l e g i s l a t i o n  p r o m o t e s  
r e s e a r c h  t o  r e d u c e  o r  o f f s e t  C02 e m i s s i o n s  f r o m  c o a l .  I n  p a r t i c u l a r ,  
t h e  b i l l  p r o m o t e s  u r b a n  a n d  r u r a l  t r e e - p l a n t i n g ,  w h i c h  r e s e a r c h  s h o w s  
t o  b e  o n e  o f  t h e  l e a s t - c o s t  m e a n s  o f  o f f s e t t i n g  c a r b o n  e m i s s i o n s .
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m e
A m e r i c a n  F o r e s t r y  A s s o c i a t i o n ,  w h i c h  h a s  i d e n t i f i e d  o p p o r t u n i t i e s  f  
p l a n t i n g  e v e r  150 m i l l i o n  t r e e s  i n  u r b a n  c o m m u n i t i e s T h e  t r e e s  a r  
e s t i m a t e d  t o  s a v e  c o n s u m e r s  $4 b i l l i o n  p e r  y e a r  b y  r e d u c i n g  t h e  
" s u m m e r  h e a t  i s l a n d "  e f f e c t  a n d  t h e  n e e d  f o r  a s  m u c h  a i r  
c o n d i t i o n i n g .

K e y  f e a t u r e s  o f  t h e  b i l l  i n c l u d e :

N a t i o n a l  G o a l s

o  20% r e d u c t i o n  o f  198? CO2 e m i s s i o n s  l e v e l s  b y  2000

o  I n t i  G l o b a l  A g r e e m e n t  o n  t h e  A t m o s p h e r e  b y  1992 s e t t i n g  a  g l o b a l  
g o a l  o f  20% r e d u c t i o n  o f  1938 C02 l e v e l s  b y  2000

o  P e r i o d i c  r e v i e w  o f  n e e d  f o r  a n d  t h e  o p p o r t u n i t y  t o  a c h i e v e  f u r t h e r  
r e d u c t i o n s  b e y o n d .  2 000

T I T L E  I  —  N a t i o n a l  L e a s t - C o s t  E n e r g y  P l a n

o  C h a n g e s  t h e  N a t i o n a l  E n e r g y  P o l i c y  P l a n  ( N E P P )  i n t o  t h e  N a t i o n a l  
L e a s t - C o s t  E n e r g y  P o l i c y  P l a n  ( N L C E P P )  a n d  m a n d a t e s  DOE t o  
p r i o r i t i z e  p o l i c i e s  i n  a c c o r d a n c e  w i t h  t h e  l e a s t - c o s t  o p t i o n s ;

[ N O T E :  T h e  l e a s t - c o s t  l a n g u a g e  a d o p t s  t h e  p r o c e s s  C o n g r e s s  m a n d a t e d
i n  P L  9 6 - 5 0 1 ,  t h e  P a c i f i c  N o r t h w e s t  E l e c t r i c  P o w e r  P l a n n i n g  a n d
C o n s e r v a t i o n  A c t  o f  1980 ]

o  T h e  P l a n  s h a l l  a l s o  r a n k  c o s t - e f f e c t i v e  e n e r g y - s a v i n g  o p t i o n s  t h a t  
r e d u c e  e n e r g y  u s e  p e r  u n i t  o f  GNP  b y  2 ,  3 ,  4 ,  5 ,  a n d  6 p e r c e n t  
p e r  y e a r ,  a n d  e s t i m a t e s  o f  C02 r e d u c t i o n s  r e s u l t i n g  f r o m  e a c h  
o p t i o n ;

o  A 2 - y e a r  A c t i o n  P l a n  t o  m e e t  t h e  g o a l s  o f  t h e  L e a s t - C o s t  P l a n .

T I T L E  I I  —  E n e r g y  E f f i c i e n c y

o  3 - y e a r  R&D a u t h o r i z a t i o n  o f  a  m i n i m u m  o f  $868 m i l l i o n  —  $222 
m i l l i o n  i n  F Y 9 0 ,  $296 m i l l i o n  i n  F Y 9 1 ,  a n d  $35C m i l l i o n  i n  FY92 
( c o m p a r e d  t o  $162 m i l l i o n  i n  F Y 8 3 ,  a n d  s t i l l  f a r  b e l o w  t h e  FY79 
l e v e l  o f  $ 4 2 7 . 9 ) ;

[ N O T E :  S t u d i e s  s h o w  t h a t  f e d e r a l  e n e r g y  e f f i c i e n c y  R&D h a s  b e e n  a n  
u n p a r a l l e l e d  s u c c e s s  s t o r y — t h e  i n v e s t m e n t  r e t u r n s  o n  j u s t  s e v e n  o f  
t h e  m o s t  s u c c e s s f u l  p r o j e c t s  a r e  s u f f i c i e n t  t o  p r o v i d e  a  50 f o l d  
r e t u r n  o n  a l l  t a x p a y e r  e x p e n d i t u r e s  o n  e f f i c i e n c y  R&D o v e r  t h e  c a s t  
15 y e a r s ]

o  E s t a b l i s h m e n t  o f  10 r e s e a r c h  c e n t e r s  t o  a c h i e v e  m u l t i p l e
i m p r o v e m e n t s  i n  e n e r g y - i n t e n s i v e  i n d u s t r i e s  t h a t  r e d u c e  e n e r g y ,  
c a p i t a l  a n d  l a b o r  c o s t s ,  a n d  w a s t e  p o l l u t a n t s  —  a  m i n i m u m  o f  $120 
m i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n ;

o  R e d u c e  f e d e r a l  b u i l d i n g  p r i m a r y  e n e r g y  u s e  p e r  s q u a r e  f o o t  b y  25% 
b y  1995 ,  a n d  40% b y  2000 f r o m  1937 l e v e l s  —  a  m i n i m u m  o f  $ 1 .1  
b i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n  t o  r e t r o f i t  b u i l d i n g s ;
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s a v e  t a x p a y e r s  s e v e r a l  b i l l i o n  d o l l a r s  a d d i t i o n a l  o v e r  t h e  l i f e  o f  
t h e  i m p r o v e m e n t s  —  f e d e r a l  b u i l d i n g s  c u r r e n t l y  w a s t e  o v e r  S3 b i l l i o n  
p e r  y e a r  b y  f a i l i n g  t o  p r o c u r e  e n e r g y - e f f i c i e n t  e q u i p m e n t ]

o E s t a b l i s h  V o l u n t a r y  U n i f o r m  H o m e  E n e r g y  R a t i n g  S y s t e m ,  p r o v i d e  
t e c h n i c a l  s u p p o r t  t o  s t a t e  a n d  l o c a l  g o v e r n m e n t s * a d o p t i n g  t h e  
r a t i n g  s y s t e m ,  a n d  d i r e c t  p r i m a r y  a n d  s e c o n d a r y  f e d e r a l  l e n d i n g  
i n s t i t u t i o n s  t o  l o a n  f o r  e n e r g y - s a v i n g  i m p r o v e m e n t s  a s  s t a n d a r d  
o p e r a t i n g  p r o c e d u r e  —  $20 m i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n ;

o  E s t a b l i s h  e f f i c i e n c y  s t a n d a r d s  f o r  i n c a n d e s c e n t  a n d  f l u o r e s c e n t  
l a m p s ,  a n d  l a b e l s  o n  e f f i c i e n c y  o f  w i n d o w s  a n d  w i n d o w  s y s t e m s ;

o  R&D i n i t i a t i v e  t o  r e d u c e  e n e r g y  a n d  s t r a t o s p h e r i c  o z o n e  d e p l e t i n g  
c h e m i c a l s  —  a  m i n i m u m  o f  $30 m i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n ;

o  E x p a n d  D O E ' s  L e a s t - C o s t  E l e c t r i c  U t i l i t y  P l a n n i n g  I n i t i a t i v e  —  a  
m i n i m u m  o f  $30 m i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n ,  a n d  i m p l e m e n t  a  
L e a s t - C o s t  G a s  U t i l i t y  P l a n n i n g  I n i t i a t i v e  —  a  m i n i m u m  o f  $15 
m i l l i o n  f o r  3 - y e a r  a u t h o r i z a t i o n ;

[ N O T E :  E f f i c i e n c y  i n v e s t m e n t s  c o u l d  c u t  i n  h a l f  t h e  n a t i o n ' s  $170 
b i l l i o n  p e r  y e a r  g a s  a n d  e l e c t r i c i t y  b i l l  f o r  b u i l d i n g s ,  b u t  c u r r e n t  
u t i l i t y  r e g u l a t i o n s  m a k e  i t  u n l i k e l y  t h a t  m o s t  o f  t h e s  s a v i n g s  w i l l  
b e  c a p t u r e d  —  t h e s e  l e a s t - c o s t  i n i t i a t i v e s  a r e  d e s i g n e d  t o  o v e r c o m e  
t h e s e  b a r r i e r s  w i t h  i n n o v a t i v e  c h a n g e s  i n  r e g u l a t i o n s ]

o  R e q u i r e s  D e p t ,  c f  T r a n s p o r t a t i o n  t c  r e v i e w  a n d  r e p o r t  o n  
L e a s t - C o s t  T r a n s p o r t a t i o n  o p t i o n s ,  i n c l u d i n g  m a s s  t r a n s p o r t  
o p t i o n s ,  i n t e g r a t i o n  o f  t r a n s p o r t a t i o n  a n d  l a n d - v s , *  p l a n n i n g , a n d  
e x p a n s i o n  o f  u r b a n  w a l k w a y s  a n d  b i k e w a y s ;

o  D i r e c t s  F e d e r a l  E n e r g y  R e g u l a t o r y  C o m m i s s i o n  t o  p u r s u e  r i g o r o u s  
L e a s t - c o s t  u t i l i t y  p l a n n i n g  i n  i n t e r s t a t e  p o w e r  s a l e s ;

o  I n c l u d e s  " Q u a l i f y i n g  E f f i c i e n c y "  i n  P U R P A  c o g e n e r a t i o n  a n d  s m a l l  
p o w e r  p r o d u c t i o n  p u r c h a s e s  b y  u t i l i t i e s ,  a s  w e l l  a s  i n  a n y  
" c o m p e t i t i v e  b i d d i n g "  a r r a n g e m e n t s ;

T I T L E  I I I  —  S t a t e  E n e r g y  C o n s e r v a t i o n  P r o g r a m

o P r o v i d e s  3 - y e a r  a u t h o r i z a t i o n  o f  $150 m i l l i o n  f o r  s t a t e  e n e r g y  
c o n s e r v a t i o n  p r o g r a m s ,  a n d  r e q u i r e s  s t a t e s  t o  p r e p a r e  
c o m p r e h e n s i v e  e n e r g y  p l a n s ;

o  N e w  W e a t h e r i z a t i o n  R e s e a r c h  p r o g r a m  t o  i n c r e a s e  t h e  e n e r g y  s a v i n g s  
t o  i n v e s t m e n t  r a t i o  b y  50% i n  t h e  L o w - I n c c m e  W e a t h e r i z a t i o n  
p r o g r a m ;

o  P r o v i d e s  3 - y e a r  a u t h o r i z a t i o n  f o r  L o w - I n c o m e  W e a t h e r i z a t i o n  
P r o g r a m  o f  $1 b i l l i o n  - -  $250 m i l l i o n  i n  F Y 9 0 ,  $350 m i l l i o n  i n  
F Y 9 1 ,  a n d  $400 m i l l i o n  i n  FY92 ( c o m p a r e d  t o  $ 1 6 1 .4  m i l l i o n  i n  
F Y 8 9 ) ;

T I T L E  I V  —  V e h i c l e  E n e r g y  E f f i c i e n c y  I m p r o v e m e n t s
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v e h i c l e  f l e e t  —  a n t i c i p a t e d  t o  i n c r e a s e  n e w  l i g h t  c a r  m . i l e a o e  t o  
45 m p g  a n d  n e w  l i g h t  t r u c k s  t o  35 m p g  b y  1999 ;

v e h i c l e  f l e e t  a v e r a g e  f u e l  e c o n c m v ,  
t o  a c h i e v e  45 n o g  f o r  l i g h t  c a r s  a n d  25 
1399 ;

o  S t e a d i l y  r a i s e s  g a s - g u z z i e r  t a x  o n  i n e f f i c i e n t  l i g h t  c a r s  a n d  
t r u c k s  t h r o u g h  1999;

o  P r o v i d e s  t a x  r e b a t e s  t o  c o n s u m e r s  f o r  p u r c h a s e  o f  f u e l  e f f i c i e n t  
v e h i c l e s  —  r a n g i n g  f r o m  $250 i f -  a t  l e a s t  15% m o r e  e f f i c i e n t  t h a n  
a v e r a g e  m o d e l  f o r  e a c h  s i z e  c l a s s ,  t o  $2000 i f  m o r e  t h a n  75% 
e f f i c i e n t ;

T I T L E  V  —  S o l a r  a n d  R e n e w a b l e  R e s o u r c e s

o 3 - y e a r  a u t h o r i z a t i o n  f o r  R&D p r o g r a m  o f  a  m i n i m u m  o f  $305 m i l l i o n  
—  $200 m i l l i o n  i n  F Y 9 0 ,  $265 m i l l i o n  i n  F Y 9 1 ,  a n d  $340 m i l l i o n  i n  
FY92 ( c o m p a r e d  t o  $11 1 .6  m i l l i o n  i n  F Y 3 9 ,  b u t  s t i l l  f a r  l e s s  t h a n  
t h e  FY79 l e v e l  o f  S 3 5 6 .9  m i l l i o n ) ;

o  R e q u i r e s  DOE t o  p r e p a r e  r e p o r t  d e t a i l i n g  l o n g - t e r m  RD&D p r o g r a m  
a n d  p o l i c y  o p t i o n s  t o  a c h i e v e  a  d o u b l i n g ,  t r i p l i n g ,  a n d  
q u a d r u p l i n g  o f  n a t i o n a l  r e n e w a b l e  e n e r g y  u s e  b y  2015 ;

[ N O T E ;  DOE s t u d i e s  n o t e  t h a t  r e n e w a b l e  r e s o u r c e s  c o n s t i t u t e  o n e  o f  
A m e r  c a ' s  l a r g e s t  e n e r g y  r e s e r v e s  —  o v e r  3 0 ,0 0 0  q u a d s  p e r  y e a r ,  o v e r  
f i v e  t i m e s  A m e r i c a ' s  c o a l  r e s e r v e s  —  a n d  t h a t  80 q u a d s  ( o r  80% o f  
p r o j e c t e d  e n e r g y  n e e d s  i n  2010) c o u l d  b e  e c o n o m i c a l l y  e x t r a c t e d  
w i t h i n  25 y e a r s  b y  m a i n t a i n i n g  a n  a d e q u a t e  a n d  s t a b l e  f u n d e d  R&D 
e f f o r t .  R&D h a s  b e e n  c u t  75% o v e r  t h e  p a s t  3 y e a r s ,  a n d  t h i s  b i l l  
g e t s  t h e  n e e d e d  R&D b a c k  o n  t r a c k ]

o  3 - y e a r  a u t h o r i z a t i o n  f o r  d i s t r i c t  c o o l i n g  d e m o n s t r a t i o n  ($3 
m i l l i o n ) , a n d  f o r  r e s e a r c h  o n  i n t e g r a t i n g  r e n e w a b l e s  w i t h  f u e l  
c e l l s  ($15 m i l l i o n ) ;

o  3 - y e a r  a u t h o r i z a t i o n  t o  c o n t i n u e  e f f o r t s  o f  t h e  C o m m i t t e e  o n
R e n e w a b l e  E n e r g y ,  C o m m e r c e ,  a n d  T r a d e  (C O REC T )  t o  p r o m o t e  e x p o r t  
o f  r e n e w a b l e  t e c h n o l o g i e s  ( $ 6 .2  m i l l i o n ) ;

o  D e m o n s t r a t i o n  o f  b i o m a s s - g a s i f i e d  s t e a m - i n j e c t e d  g a s  t u r b i n e s  
( B i o - S T I G s )  —  ($50 m i l l i o n  a u t h o r i z a t i o n ) ;

[ N O T E :  a d v a n c e d  g a s  t u r b i n e s  f u e l e d  w i t h  b i o m a s s  w a s t e s  a n d  t r e e  
c r o p s  a r e  a n  e x c e l l e n t  w a y  o f  g e n e r a t i n g  e l e c t r i c i t y  w i t h o u t  a d d i n g  
t o  g l o b a l  w a r m i n g ]

T I T L E  V I  —  S o l a r  H v d r o o e n  F u e l s

o  5 - y e a r  a u t h o r i z a t i o n  o f  $200 m i l l i o n  f o r  R&D o n  p r o d u c t i o n  a n d  u s e  
o f  r e n e w a b l e  e n e r g y - g e n e r a t e d  h y d r o g e n  f u e l s  —  ($20 m i l l i o n  i n  
F Y 9 0 ,  $30 m i l l i o n  In*FY91, $40 m i l l i o n  i n  F Y 9 2 ,  $50 m i l l i o n  i n  
F Y 9 3 , a n d  $60 m i l l i o n  i n  F Y 9 4 ) ;
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o 4 - y e a r  a u t h o r i z a t i o n  o f  $200 m i l l i o n  f o r  c o s t - m a t c h i n g  c o m m e r c i a l  
d e m o n s t r a t i o n  o f  a d v a n c e d  g a s  t u r b i n e s  ( I S T I G s ,  C R I S T I G s ,  e t c . ; ,  
w i t h  u n i t s  n o t  e x c e e d i n g  112 m e g a w a t t s  e a c h  —  ($50 m i l l i o n  f o r '  
e a c h  o '  FY90 t o  F Y 9 3 ) ;

( N O T E :  t h e  U . S .  h a s  t h e  w o r l d  l e a d  o n  t h i s  t e c h n o l o g y  d e v e l o p m e n t ,  
a n d  i t  c o u l d  b e  o n e  o f  t h e  n a t i o n ' s  m o s t  c o m p e t i t i v e  e x p o r t s ' t o  
d e v e l o p i n g  c o u n t r i e s ,  w h e r e  i t  c a n  a l s o  b e  u s e d  w i t h  r e n e w a b l e  
r e s o u r c e s ]

o  3 - y e a r  a u t h o r i z a t i o n  o f  $90 m i l l i o n  f o r  d e m o n s t r a t i o n  o f  n a t u r a l  
g a s  f o r  m a s s  t r a n s i t  —  ($30 m i l l i o n  f o r  e a c h  o f  FY90  t o  F Y 9 2 ) ;

o  3 - y e a r  a u t h o r i z a t i o n  f o r  r e s e a r c h  o n  p r e v e n t i n g ,  r e d u c i n g ,  
r e c y c l i n g ,  o r  o f f s e t t i n g  CG2 e m i s s i o n s  f r o m  c o a l  c o m b u s t i o n ;

T I T L E  V I I I  —  U . S .  F o r e s t  a n d  A g r i c u l t u r e  P o l i c i e s

o  R e q u i r e s  r e p o r t  a s s e s s i n g  t h e  e x t e n t  t o  w h i c h  t h e  n a t i o n ' s  l a n d s  
a r e  b e i n g  r e f o r e s t e d ,  a n  e v a l u a t i o n  o f  i n c r e a s i n g  t h e  r a t e  o f  
r e f o r e s t a t i o n  a n d  a f f o r e s t a t i o n ,  a n d  t h e  i m p a c t  o f  s u c h  m e a s u r e s  
o n  m i t i g a t i n g  t h e  g l o b a l  " g r e e n h o u s e  e f f e c t " ?

o R e q u i r e s  N a t i o n a l  A c a d e m y  o f  S c i e n c e s '  r e p o r t  o n  l i n k a g e s  b e t w e e n  
a g r i c u l t u r a l  p r o d u c t i o n  a n d  g l o b a l  c l i m a t e  c h a n g e ,  a n  a s s e s s m e n t  
o f  p o t e n t i a l  c h a n g e s  t h a t  c o u l d  o c c u r ,  a n d  r e c o m m e n d a t i o n  o f  
s u s t a i n a b l e  m a n a g e m e n t  p r a c t i c e s  t o  m i n i m i z e  d e t r i m e n t a l  i m p a c t s ;

o  5 - y e a r  a u t h o r i z a t i o n  o f  $100 m i l l i o n  f o r  t h e  A g r i c u l t u r e
P r o d u c t i v i t y  R e s e a r c h  P r o g r a m ,  d e s i g n e d  t o  h e l p  f a r m s  f i x  n i t r o g e n  
a n d  c a r b o n  a n d  r e d u c e  d e p e n d e n c e  o n  f o s s i l  f u e l  i n p u t s  —  ($20 
m i l l i o n  f o r  e a c h  o f  FY90 t o  F Y 9 4 ,  c o m p a r e d  t o  $ 3 .9  i n  FY39)

o  3 - v e a r  a u t h o r i z a t i o n  o f  $39 m i l l i o n  f o r  d e v e l o p m e n t  o f  a n
I n t e g r a t e d  F a r m i n g  RD&D p r o g r a m  d e s i g n e d  t o  p r o m o t e  e c o l o g i c a l l y
s u s t a i n a b l e  p r o d u c t i o n  o f  c o s t - e f f e c t i v e  r e n e w a b l e  f u e l s  a n d  o t h e r  
m u l t i p l e  e c o n o m i c  o u t p u t s  ($13 m i l l i o n  f o r  e a c h  o f  FY90 t o  F Y 9 2 ) ;

o  M a n d a t e s  a  c o m p r e h e n s i v e  r e p o r t  o n  RD&D n e c e s s a r y  t o  e s t a b l i s h  a  
N a t i o n a l  F a r m  E t h a n o l  P r o g r a m  , a n d  a n a l y s i s  o f  i n c e n t i v e s  
n e c e s s a r y  t o  s t i m u l a t e  p r o d u c t i o n  o f  e t h a n o l  f e e d s t o c k s .

o  E s t a b l i s h e s  a n  u r b a n  t r e e  p l a n t i n g  p r o g r a m  d e s i g n e d  t o  r e d u c e  t h e
" s u m m e r  h e a t  i s l a n d "  e f f e c t  m  c o m m u n i t i e s ,  l e a d i n g  t o  r e d u c e d
e n e r g y  c o s t s  a n d  c a r b o n - d i c x i d e  e m i s s i o n s  —  ($100 m i l l i o n  
a u t h o r i z a t i o n ) ;

T I T L E  I X  —  D e v e l o p m e n t  A s s i s t a n c e

o  E s t a b l i s h e s  a  3 i l a t e r a l  T r o p i c a l  F o r e s t r y  a n d  A g r o f o r e s t r y  P r o g r a m  
t o  s l o w  d e f o r e s t a t i o n ,  a n d  p r o m o t e  r e f o r e s t a t i o n ,  a f f o r e s t a t i o n ,  
a n d  a g r o f o r e s t r y ;

r N O T E :  O v e r  t w o  b i l l i o n  a c r e s  o f  t h e  w o r l d ' s  f o r e s t s  h a v e  b e e ns



c  E s t a b l i s h e s  M u l t i l a t e r a l  T r o p i c a l  F o r e s t r y  a r . d  A g r o  f o r e s  t r y  
P r o g r a m  t o  a c h i e v e  s i m i l a r < —-  * j •

( N O T E :  D e v e l o p i n g  c o u n t r i e s  a r e  l o s i n g  5 m i l l i o n  h e c t a r e s  o f  c r o o l a r . d  
t o  d e s e r t i f i c a t i o n  e a c h  y e a r  —  r o u g h l y  t h e  s a m e  l e v e l  o v e r  t h e  n e x t  
t e n  y e a r s  t h a t  c o u l d  g r o w  t r e e  c r o p s  s u f f i c i e n t  t o  p r o v i d e  t h e  e n e r g y  
n e c e s s a r y  t o  d o u b l e  a g r i c u l t u r e  o u t p u t  i n  t h e s e  c o u n t r i e s ]

B a n s  i m p o r t  o f  w e e d  a r . d  w o o d  p r o d u c t s  f r o m  c o u n t r i e s  f a i l i n g  t o  
i m p l e m e n t  T r o p i c a l  F o r e s t r y  a n d  A g r o f o r e s t r y  P r o g r a m s  d e f i n e d  
a b o v e ;

E s t a b l i s h e s  a  B i l a t e r a l  L e a s t - C o s t  E n e r g y  P r o g r a m  t o  a s s i s t  a i d -  
r e c i p i e n t  c o u n t r i e s  t o  i m p l e m e n t  n a t i o n a l  l e a s t - c o s t  e n e r g y  p l a n s :

E s t a b l i s h e s  L e a s t - C o s t  T r a n s p o r t a t i o n  P o l i c i e s  t o  g u i d e  a i d  a n d  
l o a n s  t o  r e c i o i e . n t  c o u n t r i e s ;

E s t a b l i s h e s  M u l t i l a t e r a l  L e a s t - C o s t  E n e r g y  P r o g r a m  t h a t  e n c o u r a g e s  
a l l  m u l t i - d e v e l o p m e n t  l a n d i n g  i n s t i t u t i o n s  t o  i m p l e m e n t  l e a s t - c o s t  
e n e r g y  p o l i c i e s ;

P r o m o t e s  d e b t  r e d u c t i o n  f o r  d e v e l o p i n g  c o u n t r i e s  i m p l e m e n t i n g  
e n v i r o n m e n t a l  c o n s e r v a t i o n  m e a s u r e s ;

T I T L E  X —  I n t e r n a t i o n a l  I n i t i a t i v e s

o T o  c o n v e n e  a n  i n t e r n a t i o n a l  m e e t i n g  i n  t h e  U . S .  t o  e n c o u r a g e  
a d o p t i o n  o f  a  b i n d i n g  m u l t i l a t e r a l  g l o b a l  c l i m a t e  p r o t e c t i o n  
c o n v e n t i o n  t o  r e d u c i n g  g l o b a l  c a r b o n  d i o x i d e  e m i s s i o n s  2!
13S3 l e v e l s  b y  1000 ,  a n d  f u r t h e r  r e d u c t i o n s  b e y o n d  2000 a s  d e e m e d  
n e c e s s a r y  b y  p e r i o d i c  r e v i e w ;

o A d o p t  a  b i n d i n g  m u l t i l a t e r a l  a g r e e m e n t  r e q u i r i n g  r e d u c t i o n s  o f  n o t  
l e s s  t h a n  23^ i n  e m i s s i o n s  o f  o x i d e s  o f  n i t r o g e n  o v e r  1237 l e v e l s  
b y  1 S S S ;

o A d o p t i o n  o f  a d d i t i o n a l  c o n t r o l  m e a s u r e s  r e q u i r i n g  t h e  v i r t u a l
e l i m i n a t i o n  o f  C FC  p r o d u c t i o n  i d e n t i f i e d  i n  t h e  M o n t r e a l  p r o t o c o l  
w i t h i n  f i v e  t o  s e v e n  y e a r s  o f  e n a c t m e n t  c f  t h i s  A c t ?

o T o  c o n v e n e  a n  i n t e r n a t c n a l  m e e t i n g  i n  t h e  U . S .  t o  e n c o u r a g e  t h e  
e x c r . a n g e  o f  i n f o r m a t i o n  o n  e n e r g y  e f f i c i e n c y  a n d  s o l a r  a n d  
r e n e w a b l e  e n e r g y  r e s o u r c e s  m a t  a r e  e c o l o g i c a l l y  s u s t a i n a b l e ;

T I T L E  X I  —  W o r l d  P o p u l a t i o n  G r o w t h

c 5 - y e a r  a u t h o r i z a t i o n  f o r  f a m i l y  p l a n n i n g  s e r v i c e s  o f  $2 .73  b i l l i o n  
a r . d  a t  l e a s t  $230 m i l l i o n  a v a i l a o i e  f o r  t h e  U n i t e d  N a t i o n s  
P o p u l a t i o n  F u n d  —  ($500 m i l l i o n  i n  F T 9 0 ,  $540 m i l l i o n  m  F Y 9 1 ,  
a n d  $530 m i l l i o n  f o r  e a c h  o f  F " ? 2  t o  F Y 9 4 ,  c o m p a r e d  t o  3242 
m i l l i o n  i n  FY32 f o r  i n t e r n a t i o n a l  f a m i l y  p l a n n i n g  s e r v i c e s ; ;/



I
d e v e l o p m e n t .

s i a e . n t 1s  
a r . d  3 o r  h e r

P r e s i d e n t a l  a p p o i n t e e s .

o  3 - y e a r  a u t h o r i z a t i o n  o f  $45 n i i l i o n  f o r  C o n f e r e n c e  a n d  C o m m i s s i o n  
—  ($10 n i i l i o n  i n  F Y 9 0 , $15 n i i l i o n  i n  F Y 9 1 ,  a n d  $20 n i i l i o n  i n  
F Y 9 2 ) .

T I T L E  X I I  —  R e c y c l a b l e  M a t e r i a l s

o  E s t a b l i s h e s  O f f i c e  o f  R e c y c l i n g  R e s e a r c h  a n d  I n f o r n a t i c n  w i t h i n  
t h e  D e p t ,  o f  C o n n e r c e  c o  p r o n o t e  r e c y c l a b l e  n a t e r i a l s  p r o g r a n s ,  
a n d  t o  r e p o r t  o n  t h e  n a t i o n ' s  p r o g r e s s  i n  u s i n g  r e c y c l a b l e  
n a t e r i a l s ;

[ N O T E :  S t u d i e s  s h o w  t h a t  i f  t h e  U . S .  i n c r e a s e d  i t s  r e c y c l i n g  r a t e  10% 
a b o v e  t h e  p r o j e c t e d  l e v e l  b y  1992 a n d  30% a b o v e  t h e  p r o j e c t e d  l e ^ e l  
b y  2008 t h e  n a t i o n  c o u l d  a c c u n u l a t e  s a v i n g s  o f  $30 b i l l i o n  a n d  7 
q u a d s  o f  e n e r g y ;

o  S t u d y  o f  f e d e r a l ,  s t a t e ,  a n d  l o c a l  g o v e r n n e n t  p o l i c i e s  a n d  
p r a c t i c e s  i n  r e c y c l i n g  g o v e r n n e n t - g e n e r a t e d  w a s t e s ,  a n d  i n  
p r o c u r i n g  r e c y c l a b l e  n a t e r i a l s ,  a n d  r e c o m n e n d  c h a n g e s  i n  p u b l i c  
p o l i c y  t o  i n c r e a s e  s u c h  e f f o r t s ;

o  P i l o t  p r o j e c t  o n  n u n i c i p a l  w a s t e  a n d  s e w a g e  s l u d g e  c o n p o s t i n g ;

o  S t u d y  a n d  s c i e n t i f i c  r e s e a r c h  r e g a r d i n g  d e g r a d a b l e  n a t e r i a l s  a n d  
r e c y c l i n g ,  a n d  i d e n t i f y  p o t e n t i a l  i n c e n t i v e s  f o r  f a c i l i t a t i n g  
d e v e l o p m e n t  o f  n e w  m a r k e t s  f o r  r e c y c l e d  n c n d e g r a d a b l e  n a t e r i a l s ;

o  B a n  p r o d u c t i o n  o r  s a l e  o f  c e r t a i n  d e s i g n a t e d  n o n r e c y c l a b l e  
c o n s u m e r  g o o d s ;
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BY REP . KOPONEM. E l l i s ,  G o l l .  G r-c n b e rg , B row n , U lm er

1 IN THE HOUSE

2 H O U S E  C O N CU R R E N T  R E S O L U T I O N  NO. 41

3 IN THE L E G I S L A T UR E  OF THE STATE OF A L A S K A

4 S I X T EE N T H  L E G I S L A T U R E  - SECOND SESS I O N

5 R e l a t i n g  to E a r t h Day.

6 BE IT R E S O L V E D BY THE L E G I S LA T U R E  OF THE STATE OF ALASKA:

7 WHEREAS April 22, 1990, is the 20t h  annive r s a ry  of E a r th  Day: and

8 WHEREAS F.arth Day 1970 be n e f i t e d  all citizens of the state, the U n i t e d

9 States, and the world by c elebrating the richness and compl e x it y  of life,

10 and by calling att e n t i o n  to those systems of nature that s u s t a i n  a fruitful

11 and happy existence; and

L2 WHEREAS our grea te r  awareness of human need for a n  abundant and

13 heal th y  environment has shown the w a y  for long-term e c o n o mi c  p ro s p e r i t y  and

14 cultural well-being; and

15 WHEREAS recogn i z i n g  Earth Day in 1990 will confer s i m i l a r  benefits to

16 the people of the state; and

17 WHER E AS  Alaska is dependent u p o n  and receives great benefit from our

18 clean air and water, o u r  rich ecosystems, abundant natural resources, and

19 great natural beauty; and

20 WHEREAS this legislature wishes to recognize and en co u r a g e  p r i va t e

21 citizen initiatives such as Earth Day;

22 BE IT R ES OLVED by the Al a s k a  State L e g i s la t u r e  chat A pril 22, 19?0, is

23 declared Earth Day 1990; and be it

24 FURTHER RESOLVED that private citizens, b usinesses, gover n m e n t  agen-

25 cies, schools, civic groups, and others are e n c o u r a g e d  to observe E a r t h Day

26 1990.

27 COPIES of this r e s o lu t i o n  shall be sent to the H o n o r a b l e  George Bush,

28 President of the United States; the H o n o r a bl e  Dan Quayle, V i c e - P r e s i d e n t  of

29 the Uni t e d  States and President of the U.S. Senate; the H o n o r a b l e  Thomas S.

H C R d n lA  -1- HCR 41
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1 Foi. S p e a k e r  of the U.S. H o u s e  of R e pr e s e n t a t iv e s ;  and to the Honorable 

? . Ted Stev.ns and the Honorable Frank Murkowski, U.S. Senators, and the 

? H«v*orab!i» Don Young, U.S. Representative, members of the Ala sk a  deleg a t i o n 

in Congress.
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Earth Day 1990 is coming on Sunday, April 22,1990!

M il l ion s  o f  Americans are searching fo r  an e ffective and dramatic way to demonstra te  
the ir concern  fo r  the env ironment. Ea rth  D ay  1990 w il l be a time fo r  us to comm it "for the 
record" by taking a p ledge to cha llenge ourselves, fam ily , and communities to hono r the 
env ironm en t when we vote, purchase, consume, and invest. Many activities are p lanned nc ro»  
the w or ld  at a grass-roots leve l. W e  encourage y ou r  cons ide rat ion  in p lann ing activities fo r  
this day.

Schoo ls  a re being asked to invo lve their students, using an exercise to invo lve the students 
and parents in appreciating home and community env ironm en ta l issues.

Comm un it ies  and loca l governments are being asked to exam ine the ir ro le  in a ffecting the 
env ironmen t as are companies and corpora tions . They  are a lso being asked to adopt the 
V a ld e z  Princip les (n am ed  a fte r the E X X O N  V a ld e z  o i l spil l incident), a set o f  ten guide lines 
fo r  co rpora te  conduct on  the env ironment. A  copy o f  the princip les are attached fo r  posting 
o r  distribution .

R u ra l  A laskans have an obvious reason to be concerned about the env ironm en t - w e  
d e p e n d  u p o n  it for their livelihood. Y e t  there rem a in  many opportun it ies  fo r  us to use ou r  
resources m o re  wisely as we seek to deve lop  ou r  fu tu re .

A  b i l l  now be fo re  Congress seeks to dec lare the 1 9 9 0 ’s as the Decade  o f  the Env ironm ent . 
W ith  the many concerns o ve r  how hum ank ind ’s activities are impacting the p lanet, this day is 
a w onde r fu l opportun ity  to demonstra te  ou r  com m itm en t to supporting the Earth  and its 
ability to sustain life.

.As Ene rgy  and H ous ing  gets m ore  re levan t in fo rm a t ion  fo r  you on Ea rth  Day. we will be 
fo rward ing it to you. In  the meantime, we ask you to th ink about how each o f  us can make ou r 
env ironm en t better.

F u r t h e r  i n f o r m a t i o n  o n  t h i s  a n d  o t h e r  E a r t h  D a y  a c t i v i t i e s  c a n  b e  o b t a i n e d  f r o m :  

T a n a n a  C h i e f s  C o n f e r e n c e ,  E n e r g y  a n d  H o u s i n a  S e r v i c e s ,  1 2 2  F i r s t  A v e n u e ,  F a i r b a n k s .  
9 9 7 0 1  o r  b y  p h o n e ,  1 - 8 0 0 - 4 7 8 - 6 8 2 2  o r  9 0 7 - 4 5 2 - 8 2 5 1



The Valdez Principles

These princip les were drawn up to he lp direct c o rp o ra te  conduct into the 1990 ’s. Sub­
scribers to the V a ld e z  Princip les a f f i rm  that co rpo ra t ions  and sha reho lders have a direct 
responsib ility fo r  the env ironment, and must conduct the ir  business as responsib le stewards 
o f  the Ea rth  and seek pro fits on ly  in ways that leave the w or ld  healthy and safe.

The  V a ld e z  Princ ip les are as fo llows:

•  Protection of the Biosphere (Earth) - 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 - sell 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 in implementing principles; create independent environmental 
audit procedures.

Investors, consumers, and employees can in fluence co rpora te  behav io r by directing 
resources and energy to corpora tions that subscribe to the V a ld e z  Princip les . Env ironm enta l 
irresponsib ility is bad fo r  the p lanet. Many corpora t ions know that it is a lso bad fo r  business. 
A  society that app lies the princip les can a f f i rm  that fact.

F u r t h e r  i n f o r m a t i o n  o n  t h i s  a n d  o t h e r  E a r t h  D a y  a c t i v i t i e s  c a n  b e  o b t a i n e d  f r o m :

T a n a n a  C h i e f s  C o n f e r e n c e ,  E n e r g y  a n d  H o u s i n g  S e r v i c e s ,  1 2 2  F i r s t  A v e n u e ,  F a i r b a n k s .  
9 9 7 0 1  o r  b y  p h o n e ,  1 - 8 0 0 - 4 7 8 - 6 8 2 2  o r  4 5 2 - 8 2 5 1



G l o b a l

This problem is that of the "greenhouse effect" 
or global warming". This is a process whereby 
man is heating up the earth’s atmosphere with 
carbon dioxide and other chemicals through the 
destruction of vegetation and by the burning of 
fossil fuels, such as oil, gas and coal. You may 
have read about it in the newspaper or magazines 
or seen reports on television about it.

While scientists are not yet in total agreement 
as to the nature of the problem, we would be quite 
foolish to fail to act with what we know now. Thr 
potential of this situation is that life on earth 
could be substantially and irrevocably altered 
in fifty years, if we don’t start making maior 
changes now. The Hopi Indians have a word for 
the present situation: koyaanisqatsi. One transla­
tion is "nature out of balance".

The scope of this problem is international and 
will require commitment, cooperation and involve­
ment on a scale never before accomplished.

The solutions involve energy conservation, recy­
cling of waste, more efficient use and better 
management of resources through the involve­
ment of individuals to that of all countries.

Some of the costs of these solutions can be 
avoided by the use of more efficient technology, 
but the rest will eventually pass through to all of 
us. However, we must realize that we have been 
using our resources without paying the full 
cost for those resources and our earth is 
paying the price for cur lack of foresight.

Some of the things individuals and local govern­
ments can do is to take personal responsibility 
for becoming more efficient with our use of 
energy, recycle that wnich can be recycled (such
those around us. especially our children. We 
can also make sure that our government officials 
are aware of the need for action, despite the com­
plexities, the "politics" or the short term cost of the 
solutions.

One of the most effective ways of using energy 
more efficiently is to require less energy do the 
same task - energy conservation. This is one of 
the best ways of increasing the standard of living

W a r m i n g

without increasing the cost • - - - -
of living. However, it does 
not have the appeal that ]<) I x
big projects tend to, thus 
little government effort is expended in this regard.

Funding at most levels of government for ener­
gy conservation has steadily gone down in recent 
years, with the fall in the price of oil. The citizens 
of the world need to make sure our leaders act 
now, despite the perceived political cost. Ener­
gy policies must be developed that address 
the problem of global warming, without delavl

Two bills in Congress are currently attempting 
to address the issues of global warming: S. 324 by 
Sen. Tim Wirth and H.R. 1078 by Rep. Ciaudine 
Schneider. Writing our congressmen and re­
questing that they become active co-sponsors 
of S. 324, the-National Energy Policy Act or
H.R. 1078, the Global Warming Prevention Act 
could help mobilize needed political support.

One area closer to home we can do is to re­
quest that school curriculum include five minutes 
daily on global warming and other critical environ­
mental problems, such as ozone depletion. In a 
sense, if we fail to solve this problem, our children 
have more to lose than we do, for they will lose 
their future.

While increased awareness and some modifica­
tion of our lifestyles will be necessary, it will be a 
small sacrifice compared to the cost to future 
generations if we take no action now.

People in rural Alaska have lived in haimony 
with their world for hundreds of years. Let us work 
to bring together the technology of today with the 
traditional values and practices for the sake of our 
future on earth Thank you for taking the time to 
read this.

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


