








Pollution’s
“Invisible”
Victims

11939, a drug manufacturer decided the

best way to capitalize on the popularity

of the new sulfa drugs was to market one
vi them in a liquid, non-prescription form.
He developed a product called Elixir Sul-
fanilamide, which combined a sulfa com-
pound with diethylene glycol—a commaer-
cial solvent used in making antifreeze and
brake fluid.

Because the drug-contro! laws of the
time did not require safety testing, the
manufacturer was free to put his product
on the market, and he did so—with devas-
tating results. Although only 2,000 pints of
the Elixir were produced, and only 93 were
consumed, a total of 107 people died from
the effects of the solvent,

The public outcry that followed prompt-
ed Congress to pass a new Food, Drug and
Cosmetic Act—ane that, for the first time,
gave the Food and Drug Administration
the authority to require the testing of new
drug products for safety.

Under the circumstances the public's
outrage and Congress’s response to it were
scarcely surpriging. The trail from cause to
effect, in the case of the Elixir, was a short
one, No great breakthroughs in the science
of epidemiology were required to follow it.
Onca it was established that all of the vic-
tims had consumed the Elixir, the evidence
pinpointed disthylene glycol as the cause
of death beyond any reasonable possibility
of doubt.

Normaily, of course, regulatory issues in
the health-and-safety area are not posed in
such dramatic fashion. This is especially
true for environmental regulation. There,
the pathway from cause to effect—from
the point where a poliutant is discharged
into the environment, to the point wherae it
can be positively connected to particular
diseases in particular human beings—
tends to be a fong and circuitous one.

To be sure, there have been instances
where environmental pollution has been
directly and dramatically linked to public
health disasters. The 1948 atmospheric
inversion in Donora, Pa., which
claimed 20 lives, is one example; the 1952
inversion in London, whose toli was 4,000
tives, is another, But on close inspection,
even these turn out not to be exact counter-

parts o1 tne Lilxir episcde. | nere s no
doubt that air pollution was the culprit in
both Donora and London—but even today,
30 years after the fact, we still cannot say
exactly which pollutants in the air were

to blame,

Andsuchepisodesare the exception. Most
health-related regulation in the environ-
mental field must be written with even less
direct evidence of the linkage between en-
vironmental contaminants and their vic-
tims. The problem is illustrated by the
example of cancer, where a series of major
obstacles await anyone who wants to prove
that environmental pollutant A—even if it
a known carcinogen—caused the disease
invictims X, Y, and Z.

® First, cancer can remain latent for liter-
aily decades before identifiable symptoms
begin to appear.

® Second, it can be caused by more than a
single agent—as shown, for example, by
the fact that asbestos workers who smoke
are 30 times more likely to get cancer than
their non-smoking fellow workers.

® Third, except in rare instances, the vari-
ous farms of cancer do not bear the clear
imprint of a particular carcinogen.

® Fourth, our society's practices in terms
of keeping records of cancer deaths, and
their causes, have never been systematized
on a national scale.

* And finally, few doctors have been
trained to consider environmental pollu-
tants as possible causes of cancer; and
thus, they have not looked for evidence
of exposure to cancer-causing agents in
examining their patients’ histories.

Searching for Exact Answers

For other chronic diseases, the difficulty of
establishing links to particular pollutants is
at least as great as for cancer. And that,
quite frankly, poses a problem for us. If we
could routinely predict the number of
people who were going to get sick from the
discharge of a given amount of a pollutant,
our regulatory decisions would be better—
justas an investor’s decisions would im-
prove if economic forecasting were a more
exact science, and a farmer’'s judgments
about when and what to plant would bene-
fit from better long-range weather forecasts.
But though we must operate in the ab-
sence of scientific certainty, we are by no
means without scientific resources. For
while we seldom have the kind of proof
available in the Elixir episode, we almost
always have the scientific equivalent of
circumstantial evidence. This can take the
form, for example, of tests that show how
a pollutant affects l[aboratory animals; or
studies of its impact on human beings ex-
posed to it in the workplace, or in food
products. Moreover, if we weigh that evi-
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the courtroom analogy is giving a suspect
poliutant the benefit of due process—we
are fully capable of making reasonable
judgments about an appropriate degree of
regulatory control.

Rather than dealing with this process in
theoretical terms, | would like to describe
briefly how it has worked in the case of one
particular pollutant—carbon monoxide.

Let me pause to emphasize that in
choosing carbon monoxide, | don’t mean to
imply that it is a “"typical” pollutant. First
of all, there is no such thing; and second,
carbon monoxide differs in important re-
spects from other targets of environmental
regulation, as | shall explain. But our
experience with it does illustrate how we
can maks the best passible use of the
scientific information available to us.

We began our review of carbon monox-
ide with the certain knowledge that, at
high concentrations, it is dangerous. Un-
counted numbers of people have proven
that fact, in tragic fashion, by asphyxiating
themselves on car exhaust.

However, our concern is not the tre-
mendously high concentrations that result
when exhaust fumes are piped into a
closed vehicle—concentrations of thou-
sands of parts per million of air. Instead,
we were worried about the effects at the
low concentrations found on busy city
streets, which typically fall into the range
of 10 to 50 parts per miilion.

In trying to understand these effects, we
were blessed with a wealth of scientific in-
formation—in fact, we accumulated rough-
ly 1,000 studies on how carbon monoxide
affects human beings and test animals.

However, as scientists know, having a
large amount of data about an elusive sub-
ject can often be less useful than having a
small amount of data about a clearcut
subject—the Elixir phenomenon again.
One study may contradict another; studies
may prove to have flaws of one kind or
another; or a single study may provide
what seems like a highly significant finding,
but its value is limited because no other
experiments have duplicated the result.

The Review Process

Thus, in order to develop the best possible
scientific basis for setting an air-quality
standard, we somehow have to sift through
the mass of data in hand, weighing each
relevant study in turn, and emerging at the
end with a document—calied the criteria
document—that lays out the evidence in a
rational and comprehensive way.
Preparing these documents is a massive
undertaking, and one that does not lend
itself to brief description. But at its core
is a process that amounts to sending each
bit of relevant evidence out into the harsh
world of scientific review—a world that is
extremely intolerant of sloppy methods or
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than does oxygen. Since heamoglobin car-
ries oxygen from the heart to the rest of the
body, the formation of carboxyhemoglobin,
which is what you get when carbon
monoxide and hemoglobin combine—
forces the heart to pump more oxygen than
normal. This in turn leads to an increased
incidence of angina—a painful condition
that often requires the use of medication,
and sometimes requires victims to be
hospitalized.

Yet knowing that angina was the prin-
cipal health effect we needed to be con-
cerned about was not enough. We also had
to know how much carbon monoxide the
body could handle without aggravating
angina. There were several studies sug-
gesting it became a problem when between
2.5 and 3 percent of the hemoglobin had
been converted to carboxyhemoglobin.
However, one study suggested that the
threshold was, in fact, under 2 percent.

The problem facing the Agency was
how to weigh that study in comparison with
all the others. This was an issue where we
needed the benefit of expert opinion from
outside the Agency; and where, as the
result of our review procedures, we were
able to obtain it.

The Agency has a special panel of scien-
tists, called the Science Advisory Board,
whose specific assignment is to provide a
check on the scientific foundation under-
lying the rules wa write.

Members of the board with particular
expertise in carbon monoxide were asked
to review the draft criteria document.

When, as part of this review, they looked
at the study in question, they concluded
that it had a potential flaw—the fact that
there were other contaminants in the air
beside carbon monoxide during the experi-
ment. They recommended, therefore, that
we not use this particular study in deciding
on the likely threshold for the aggravation
of angina.

That is a snapshot look at how scientific
review works in practice. It should not be
viewed as typical. We cannot, either as a
matter of law or of common sense, ap-
proach the regulation of a pesticide in-
tended for use in one small corner of a
single State the same way we deal with an
air pollutant found in every city and town
in the country,

But whatever the target pollutant, our
commitment to establishing a sound scien-
tific basis for regulation remains constant.

Making Judgment Calls

Yet, for every pollutant, there also comes a
point where the scientific knowledge avail-
able can offer only guidance for regulatory
decision-making—where policy judgments
must be made. In regulating air poliutants,
for example, the Clean Air Act telis us to
aliow for a margin of safety—to set the
standard somewhat lower than a strict
reading of the evidence might seem to call
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for. And deciding where to set the margin
—although reflecting the scientific evi-
dence—ultimately comes down to a ques-
tion of judgment.

Our approach in making such judgments
has been basically this: If the evidence
clearly suggests the possibility of heaith
damage, but is not conclusive, we will
assume that the possibility is real.

Again, cancer offers an illustration:
Since medical science has not demon-
strated that there is a threshold for car-
cinogens—a dosage so small it can never
cause cancer—we assume there is no
threshold. That does not mean we strive
for the unattainable goal of zero risk in
regulating carcinogens. But it does mean
we are concerned about these substances
even when they are present in the water,
the air or in soils at very Jow concentra-
tions.

Why have we adopted this kind of
stance? Simply because if we wait for
scientific proof before taking firm regu-
latory action, we will very likely turn out
to have waited too long. Thus, with carbon
monoxide, we do not have proof that
angina leads to permanent heart damage—
but there is evidence that it may, and we
must take into account that evidence. And
the dangers of delay are demonstrated still
more graphically by the new class of pollu-
tants that increasingly concern us—
pollutants that are products of the post-
World War il chemical revolution.

Handle with Care

This revolution has produced an extra-
ordinary array of substances that, unlike
carbon monoxide, have never been known
in nature. These substances—synthetic
organic chemicais—have helped make
our lives more comfortable and more re-
warding in many ways. They have saved
lives, they have increased crop outputs,
and they have generated a vast family of
new industrial and consumer materials.
But some of them have proven to have
unintended and tragic impacts on the
lives of people and on the quality of the
natural environment—as we learned
through our painful experience with
Kepone, PCB's, thalidomide and DDT.
We, of course, have only a limited sense
how dangerous these substances are. We
assume very few will uftimately turn
out to be toxic. Yet the universe of sub-
stances we are talking about is a large
one—an estimated 5 million chemicals
are now known to exist, and 45,000 of
these are in commercial use. Moreover,
the quantity of synthetic chemicals has
grown exponentially over the past few
decades—with production rising from
less than 50 billion pounds in 1950 to
more than 300 billion pounds by the
late 1970’s,

If nothing eise, those figures argue for
treating these substances with a generous
measure of caution. As Love Canal taught
us, a careless attitude at one period in
history may turn out to impose heavy
costs—both in financial and in human
terms—more than a generation later.

Given the potential for long-term dam-
age, it seems to me the case for a policy
that emphasizes protecting health even
where the scientific evidence is inconclu-
sive shouid be irrefutable. Yet, as many
of you know, it's getting more and more
difficult to carry that argument in Washing-
ton these days—agiven the anti-regulatory
climate in town.

The counter-arguments vary. At times,
agencies like EPA are accused of failing to
do their scientific homework properly;
at times of stretching their interpretations
of the evidence to support unreasonable
regulatory measures. But whatever the
particular line of argument, the basic
message is the same—we should slow
down, wait for more evidence, conduct
more studies.

We do need to improve our scientific
understanding of the links between pol-
lution and health—especially in the case
of toxic chemicals, many of which didn‘t
exist a generation ago. But we cannot
delay writing sensible, balanced rules
governing these substances. We know
enough to do that. Moreover, if new evi-
dence emerges to suggest the need for
changing our rules, we can change them.

In my judgment, it is not the quality
of our scientific work—nor our interpreta-
tion of it—that makes it difficult for us
to meet the arguments of those who would
have us move more cautiously. It is rather
the fact that only rarely can we identify
specific groups of people whose health
has been demonstrably affected by envi-
ronmental pollution. Instead we deal in
the statistics from computer-generated
probability studies, and in phrases like
"‘excess cancers per million population”’—
scarcely the stuff of which newspaper
headlines and TV documentaries are made.

Yet the threat to human health repre-
sented by environmental pollution is not
diminished because it lacks the drama of
an Elixir Sulfanilamide tragedy. So it
seems to me that one of the chief tasks
facing all who are concerned with environ-
mental health is quite simply to convey
to the public, in the best ways we can,
some basic facts about the links between
pollution and health: we must say, in
candor, that there are limits to what
science can tell us about this relationship;
but that the more serious limitation is an
inability to see the suffering that lies
behind the dry projections of injury that
science does permit us to make; and that,
if this failure of vision can be overcome,
the need for firm and farsighted environ-
mental regulation will be very piain. 0
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Dr.Donald N. Langenberg
Deputy Director and

Acting Director,

National Science Foundation

NSF recognizes the great im-
portance of environmental prob-
lem areas. A key to the solution
of such problems is the acquisi-
tion of fundamental knowledge
about the factors underlying or
reiated to them. This includes
greater knowledge of the exact
chemical and physical proc-
esses involved, the methods of
dispersion and transportation
in the environment, the nature
of the threatened ecosystems,
the processes and rates of
degradation of contaminants,
and the social-economic factors
underlying these activities.
Much of this knowiedge may
best be gained through inter-
disciplinary approaches to the
problems. Substitute industrial
processes to reptace those that
now produce hazardous by-
products, for example, can be
achieved only through the use
of information growing out of
broad, in-depth studies of alter-
native materials and processes
and thorough, accurate, basic
knowledge.

Dr. Eugene P, Odum
Director,

Institute of Ecology,
University of Georgia

Scientists, especially ecolo-
gists, environmental chemists,
and toxicologists, should join
with enginesrs, economists,
and political scientists to form
teams to seek holistic “"cures’’
{as contrasted with piecemeal
or one problem/one solution
approaches) to the environmen-
tal *“ilis’’ caused by toxic
wastes, since in almostall
cases problems are economic
and political as much or more
than they are technological. It
can be suggested that two lines
of attack be taken simultane-
ously, namely (1) finding
means to reduce the output of
poisons {and eliminate entirely
the most deadly ones from the
general environment) by rede-
signing industrial processes to
be less wasteful with more effi-
cient recycling and removal
technology, and {2} to design
total waste management sys-
tems that couple artificial treat-
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ment with the assimilative
capacity of natural systems
such as rivers, wetlands, etc.,
that are the ultimate “tertiary’"
treatment facilities.

Dr. Richard M. Krause
Director,

National Institute of
Allergy and

Infectious Diseases

We should not forget the
classic lesson learned a half
century ago when the cause of
disease in a cluster of asth-
matic patients was found to be
linked to highly allergenic dust
emanating as waste from a
nearby castor bean mill. More
recently, a similar episode oc-
curred when dust from a soy-
bean factory contaminated air
in its vicinity. We have identi-
fied a number of other indus-
trial agents of hypersensitivity
responsible for occupational
asthma, including platinum
salts from soldering flux, cof-
fee bean dust in processing
facilities, mold products dis-
seminated from building air
conditioning and humidifica-
tion tanks, and exposure to
chemical vapors {notably tolu-
ene diisocyanate and trimeliitic
anhydride) in the plastics
industry.

And we have even been re-
imtroduced to earlier microbial
problems with the highly aller-
genic Bacillus subtilis as a de-
tergent additive and cause of
respiratory problems among
both plant workers and house-
wives. Finally, some air pol-
lutants that are derived from
the combustion of coal, gas and
oil products have major adverse
influences on the prevalence of
respiratory diseases in the
community.

Because the true magnitude
of the problem is stiil poorly
understood, epidemiologic re-
search is required to determine
the prevalence, types and
causes of occupational asthma
and related respiratory diseases
in many industries. Similar
studies are essential to deter-
mine the role of environmental
pollution in the cause of these
diseases. In particular, the
separate roles played by the
many components of industrial-
photochemical pollution must
be evatuated.

Dr. George M. Woodwell
Director,

Ecosystems Center,

Marine Biological Laboratory
Woods Hole, Mass.

Inthe 1980°s the role of the
scientific community in envi-
ronmental concerns will grow
more important daily: First, it
will be to recognize environ-
mental problems and articulate
the solutions. Most problems
of the environment are allevi-
ated by limitation of the human
population, a point which can-
not be advanced too often. But
the impoverishment of the
Earth's biotic resources through
toxification and mismanage-
ment is the overriding environ-
mental issue of the next dec-
ade. The causes include the
accumulation of carbon dioxide
in air, the acidification of rain,
and the spread of pests.

Second, it will be to partici-
pate in the governmental proc-
ess: The time when science and
government could proceed in-
dependently has long passed.
Virtually every decision of gov-
ernment treats in some way the
management of resources. A
much higher intensity of inter-
est and activity on the part of
the scientific community is
appropriate. The interest ex-
tends to development of new
research as well as to thought,
analysis, and direct advice to
governmental agencies.

Third, it will be the develop-
ment of a new science for
closed systems for the support
of man. The complete closure
of man’s supporting systems is,
of course, not possible. None-
theless, there are a growing
number of environmental prob-
lems for which no intermediate
solution exists. The problems
are either resolved in toto or
not resolved at all. The manage-
ment of toxins presents many
examples. The solution is a
major effort to close man-
dominated systems so that they
do not leak toxins or otherwise
pollute air or water. The systems
available for revision range
from houses to whole cities;
from ships to industrial com-
plexes. The challenge is large,
requires development of a new
science, and the need is urgent.

Thomas R. Pickering
Assistant Secretary, Bureau
of Oceans and International
Environmental and Scientific
Affairs, Department of State

Science and technology must
rise to the challenge in the
1980's if the overpopulated,
resource-scarce situation pro-
jected by the recently-released
Global 2000 report is to be
averted. Attention must be
directed now to:

e development of alternative
energy sources and food pro-
duction techniques, particularly
for developing country use;

® design and introduction of
low-cost methodologies and
techniques for increasing the
efficiency of use of water, en-
ergy and wood products in
industrial and municipal oper-
ations, and for reducing waste
products;

® gignificantimprovement in
our knowledge of the direct and
indirect heaith effects and risks
associated with industrial
chemicals, as a necessary
basis for gaining international
cooperation on regulatory and
control measures; and

® understanding large-scale
dynamics and axchange mech-
anisms in the atmosphere and
oceans, to enable us to evaluate
threats to global processes with
greater certainty.

There are, in addition, spe-
cialized global issues with im-
portant political, economic and
social implications whichre-
quire the attention of the inter-
national scientific community:
nuclear plant safety and radio-
active waste disposal; acid rain,
carbon dioxide buildup in the
atmosphere; expansion of
deserts and the desertification
process; and wildlife extinction
and narrowing of the genetic
resource base.

Dr. Robert Harris
Member,

President’s Council on
Environmental Quality

In the face of mounting evi-
dence of chemical contamina-
tion of air, groundwater, sur-






Who Owns
the Future?
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on the future of millions of people but
on the natural environmant as well.

The unfolding of these current and
fooming momentous changes was de-
scribed by several speakers at the First
Gliobal Conference on the Future held
recently. More than 5.000 persons from
40 gountries attended the sessions in this
stunning and cosmopolitan metropolis on
the Canadian shore of Lake Ontario,

"It is clear that a massive evolutionary
shift is underway, based on a radically
new set of environmental and resource
conditions, and that these conditions are
driving human societies into domestic
transitions and a new configuration of
global order,’’ stated Hazel Henderson, a
noted and provocative writer on the future.

““This New World order is inevitable,
evan if keepers of the old order, in the
fear of change and loss of their power,
try to stem the tides of change by acts
of desperation, violence and nuclear war."”

She noted that “‘there is an inevitable
trade-off in evolution between adaptation
and adaptability. Past success constrains
future success. This is evolution’s most
interesting and challenging riddle at many
biological [evels. .., Growth creates struc-
ture, then structure inhibits growth. Noth-
ing fails like success.

"Anthropologists would state it as the
Law of the Retarding Lead: those cultures
most successfully adapted to the past
and present will be overtaken by those less
committed and over-spscialized, Religious
views would restate the same propasition
as simply, The Last Shall Be First.”

Among others addressing the confer-
ence who painted a picture of a world
in transition were Indira Gandhi, Prime
Minister of India; Willis Harmon, Associ-
ate Director of the SRI International Center
for the Study of Social Policy; Rufus E.
Miles Jr., a senior fellow at the Woodrow
Wiison School, Princeton University; and
Rashmi Mayur, international co-ordinator
{or the First Global Conference on the
Future.
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Action plans will fructity only if our think-
ing breaks through these barriers and our
vision stretchss into the 2 1st century.

"The issues that affect Africa and Asia
now and will continue to do so for years
to come are well known and oft debated.
But the world is dominated by the devel-
oped affluent nations, who know the
world’s great wrongs but do not act.”’

Noting that despite the natural resources
of the developing world, "'this huge seg-
ment of humanity is condemned to pov-
erty,”” she asked: “’If these millions cannot
be assured of their basic essentials, what
meaning can discussion on the protec-
tion of our environment or of preserving
the ecological balance or of saving wild-
life have for them?

*’Can we ever hope to achieve a world
free of tension if the greater proportion
of humanity lives in want, while a small,
affluent minority monopolizes the benefits
of modern technology?*’
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Perennial Wisdom

Willis Harman, Associate Director of
the SRI International Center for the Study
of Social Policy, told the conference that a
“perennial wisdom''—a set of premises
that is compatible with the many cultures
around the globe—can be found.

"“On the foundation of such a set of
premises, and on no other, can be built
a global order in which the core values
of all cultures will be preserved—in which
the great juggernaut of tha world industrial
economy will not ride roughshod over the
less materially focused cultures.”

“On this foundation can be built a global
understanding of the spirituality of human-
kind that will avoid the bitter religious
conflicts of the past. On this foundation
industrial society can evolve toward solu-
tion of the dilemma of the alienation, goal-
lessness, and emptiness of a predominant-
ly materialistic society,’”” Harman said that
‘at the deepest level, all people share a
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Commenting on the theme at the future
conference of **Thinking globally, acting
locally,”* Harman said that the proposition
that ““there is a sound basis for thinking
globally and acting locally, and for so guid-
ing socisty’'s decision-making process may
sound much too idealistic and impractical
for serious consideration.

‘It no doubt seemed impracticai to
many, when two centuries ago, the Found-
ing Fathers of the United States of America
proposed that a new nation be built on
precisely this same foundation. . . ."”

Rufus E. Miles Jr., a senior fellow at
the Woodrow Wilson School, Princeton
University, warned that society is suffering
from "energy obesity’’ and explained
why he believes that smaller quantities of
energy at higher prices "will turnus in a
healthy direction.”

Becauss of our energy fat, Miles said
that *‘collectively, we face the prospect of
social heart attacks, arterio and athereo-
sclerosis and inability to perform at any-
where near our full potential.

**If we understand this and are prepared
to regard the adjustments that are nec-
essary as giving us the probability of be-
coming stronger, more vital, and healthier
members of a society that should have
a much greater life expectancy than our
current phase of civilization, the potential
trauma can be converted into an exhilarat-
ing experience.”’

Miles said that the declining supplies
of energy will help develop a new ethic
which will be more vital to the future of
our socisety than any technological break-
through can be possibly be. He described
this ethic in the form of five propositions:

1. Manis a fragile and dependent species.
The fauna and flora of the earth can live
without him or her but neither he nor she
can live without them. Man, as a species,
must carefully preserve and replenish

the biosphere or he will perish.

2. Diversity is nature’s first line of defense
against evolutionary retrogression. Ex-
tremes of energy use and human popula-






explicitly with energy and the modes of
social behavior that will be conducive to
survival. What we are beginning to abserve
and will be observing much more is a
change that is simultaneously brought
about by the necessity of cutting down on
our use of energy because there is less

of it to go around, and also by the joy of
knowing that there are numerous ways in
which we can contribute to the reconstruc-
tion of our society to make it more livable,
even with far less energy, for our children
and grandchildren.

"l have deliberately emphasized the
ethical motivation, because once people
understand it, there is no limit to the ways
in-.which it can stimulate the imagination
and make people realize that there is no
point to bemoaning what their governments
fail to do, or do wrong; the place to begin
is in-one’s family and community. The
leadership that will guide us successfully
into the civilization of tomorrow will be
a bottom-up leadership, not a top-down
leadership. | cannot emphasize too strongly
that we are going through a period of
change in social ethics and mores in which
it must be a minority of perceptive people
who will have to do the leading. | am not
an expert in the social dynamics of other
societies, but | suspect that this may be
nearly as true in many other societies as it
is in the United States.

' Atready miilions of people perceive
that their survival, and that of their children
and grandchildren—and, indeed, the sur-
vival of the biosphere—are inescapably
dependent on changing our life styles so
that we are less dependent on Persian Gulf
oil, or any other kind of oil. We must not
be driven into a nuclear holocaust in an
effort to keep Persian Gulf oil flowing—as
if World War lll could keep anything flow-
ing. Adjusting to a lower energy level does
not necessarily mean hardship and dis-
comfort. It can mean a society that changes
its preoccupation from compulsive con-
sumption to a slow but steady improvement
in the quality of human relations and the
nurture of the biosphere. This is the di-
rection in which | believe we are slowly
and inexorably moving. | can see the green
shoots of that new civilization developing.
| hope they gain a firm foothold before
they are trampled to death by the dinosaurs
of mammoth industrial and government
hierarchies that wili some day die of their
own excessive size and inability to adapt to
a changing world.”

Dramatic Change

Mayur, the global conference’s interna-
tional coordinator, declared that "three
centuries of the industrial order dominated
by western countries is on the verge of
dramatic changes. During the |ast two
decades of the 20th century, the Third
World countries, with massive population
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growth, will demand an increasing share
of the world’s depleting resources.

He said that there *’is an unprecedented
explosion of human energies in the Third
World cities. People are clamoring for
goods, services and ideas they never
dreamt of in their placid villages, and the
momentum of their force seems uncon-
trollable.”

He warned the prognosis of the global
future would be tragic if planning and
development efforts are not directed to-
wards assuring these people a place in the
mainstream of humanity.

"For the next quarter century,”’ he said
"the developing countries will face several
crises, but ait of them will be products
of increasing demand at the same time
resources are declining. Western countries
are not likely to reduce their demand or
share the planetary resources. Itis in the
context of this human reality that the
search for new world order must occur.

“"Yet human life,”” he said, “'is unique
and has unlimited potential, which can be
realized by exploring, creating, and desig-
nating those systems of existence which
go beyond the accepted limitations of the
past, such as war, exploitation, inequality,
poverty, and deprivation. All these and
other limitations are man-made. They are
the product of greed, unconcern, misman-
agement, vanity, and sheer idiocy.”’

Mayur called for an effort "‘to initiate
a new renaissance of man’s spirit in har-
mony with himself, with all societies in
their rich variety and with the
environment.”’

In her address, Henderson said,
"Instead of embracing and capitalizing
on the inevitable dawning of a new Solar
Age, most countries are still hurling re-
sources into yet another costly detour—
into non-renewable energy technologies.

"“The Soviet Union, France, Germany
and Britain are still backing into a nuclear
future, iooking through the rear-view mir-
ror while the U.S.A_, its nuclear program
stalled by wary Wall Street investors and
insurance companies, has now committed
$20 billion tax funds into a wasteful,
inept boondoggle in synthetic fuels from
coal. This haited, not incidentally, by big
oil companies who will benefit, and thus
recapture most of the some $24 billion
windfall profit tax enacted by the Congress.

““Thus'the costly detour through the
non-renewable energy past, at the behest of
dinosaur industries, continues to prevent
adaption to the future. Meanwhile, the
so-called less-developed countries of the
world’s sun-beit are free to leapfrog the
unsustainable technologies and proceed
straight to the Solar Age,”’ she declared.

Henderson called for a New World
Crder based on the following five
principles:

® “The value of all human beings.

® “The right to satisfaction of basic
human needs {physical, psychological and
metaphysical) of all human beings.

e "Equality of opportunity for self-devel-
opment for atl human beings.

e "Recognition that these principles and
goals must be achieved within ecological
tolerances of lands, seas, air, forests and
the total carrying capacity of the biosphere.

® “Recognition that ail these principles
apply with equal emphasis to the future
generations of humans and their biospheric
life-suppart systems, and thus include
respect for all other life forms, and the
Earth itselt.

“"Historically,”” she said, "human devel-
opment can be reviewed as many local
experiments at creating social orders of
many varieties, but usually based on partial
concepts, i.e. these social orders worked
for some people, at the expense of other
people, based on the exploitation of nature.
Furthermore, they worked in short-term,
but appear to have failed in /long-term.
Today, all these experiments of local and
partial human development, when seen in
a planetary perspective, have been failures
in one way or another. . . ."”

She said, "the aspirations for a new
World Order are not only based on ethical
and moral principles, important as these
emerging planetary values will be for our
species’ survival. The need for a new
World Order can now be scientifically
demonstrated. We see the principles of
interconnectedness emerging out of re-
ductionist science itself, as basis, and
the concomitant ecological reality that
redistribution is also a basic principle of
nature. Since all ecosystems periodically
redistribute energy, materials, structures
through biochemical and geophysical proc-
esses and cycles, therefore all human
species’ social systems must aiso conform
to principles of redistribution of these
same resources that they use and transform.”’

Thus, she said, "‘the new World Order
can be founded both on scientific and
ethical principles. We are discovering the
new World Order in science and remember-
ing that we know it already, since these
same five principles are found in all religi-
ous, spiritual traditions. Ethical principles
have become frontiers of scientific inquiry.
Morality, at last, has become pragmatic;
while so-called idealism has become real-
istic.”

The global conference was sponsored
by the World Future Society, headquar-
tered in Washington, and the Canadian
Association for Future Studies. The next
global conference is scheduled for 1884
in Bombay, India. O

Charles Pierce is Editor of the
EPA Journal.


















ultraviolet rays disassociate the chioro-
fluorocarbon molecules, releasing chlorine
atoms and other chemical species. In es-
sence the chlorine and chlorine oxide {an
intermediate product) serve as catalysts
destroying ozone molecules with which
they react. Each chlorine atom may be in-
volved in‘many tens of thousands of such
reactions befare being washed out of the
stratosphere as hydrochloric acid.

{Other important reactions involving the
interactions between the ozone or oxygen
cycle, the chlorine cycle, the nitrogen
cycle, the hydrogen or hydroxy! cycle, and
to a lesser extent the carbon cycle also take
place. Ali of these reactions—and there
are some 150 of them——participate in the
determination of the amount of ozone pres-
ent on balance, some enhancing and some
ameliorating ozone depletion.)

Scientists have devised theoretical
models, supported by atmospheric meas-
urements and including many of the above
atmospheric reactions, predicting ozone
depletion. Estimates vary on precisely how
much ozone will be lost and what the
effects of such loss will be to life on earth,
but the estimates agree closely enough that
the prospect has resulted in international
concern.

One serious consequence of this ozone
depletion would be a large increase in skin
cancers. According to the 1979 Academy
report, a loss of 16.5 percent in strat-
ospheric ozone would raise ultraviolet
exposure at mid-latitudes by about 40 per-
cent. There are now about 300,000 cases
of non-melanoma skin cancers annually in
the United States, according to the Na-
tional Cancer Institute. Scientists believe
that several hundred thousand additional
cases could occur annually in the U.S. if
appropriate measures are not taken to curb
emissions of chlorofiuorocarbons. Non-
melanoma cancers rarely cause death but
are considered serious, require medical
care, and can cause disfigurement. Persons
with fair complexions and outdoor workers
are more susceptible to them, especially in
southern latitudes where ultraviolet rays
are more intense. Melanoma, a relatively
rare form of skin cancer which is frequently
fatal, has complex causes which appear to
be at least partially related to ultraviolet
exposure. The Academy report estimated
that several thousand additional melanoma
cases per year in the U.S. might result if
chlorofluorocarbon emissions were to con-
tinue at the 1977 release rate.

Advanced technological countries such
as Canada, the United Kingdom, France
and the Federal Republic of Germany are
conducting scientific studies of the atmo-
spheric aspects of the problem, as is the
World Meteorological Organization. A
number of countries have taken measures
to regulate chlorofluorocarbons. Canada,

OCTOBER 1980

Sweden, and Norway have taken actions to
control their use as aerosol propellants,
and the Dutch government last year re-
quired that such spray cans carry a warning
label concerning ozone depletion effects.
The European Economic Community also
has called for a reduction of at least 30
percent from 1976 levels in these aerosols
by each of its nine member nations by next
December.

Effective October 15, 1978 EPA banned
the non-essential uses of chlorofluorocar-
bons as aerosol! propellants and subse-
quently banned processing them for these
usés and distribution in interstate com-
merce. The Food and Drug Administration
that year also banned manufacture or pack-
aging of food, drug, or cosmetic products
containing these chemicals as propellants,
and last year prohibited the marketing of
such products. These actions by the two
agencies virtually eliminated the use of
chlorofluorocarbons as propellants in

aerosol spray products in the United States.

A few propellant uses still are permitted
for specialized areas such as medicine, but
they represent only 2 to 5 percent of the
total chlorofluorocarbons previously used
in spray products. The U.S. Consumer
Product Safety Commission also was in-
volved in regulatory decisions and called
fora"'cap’’ on the production capacity of
chlorofluorocarbons.

“The United States has gone the farthest
so far in attempting to dea! with this prob-
lem,’” declares *'Tex’’ Harris, Director of
EPA’s Office of International Activities.
“But this is truly a planetary issue and
requires well-coordinated international
action.”

The 1979 National Academy report de-
clared that if all countries decided to take
action comparable with that taken by the
United States and Sweden in eliminating
nonessential uses of these chemicals as
aerosol propellants in spray cans, “‘be-
tween one third and one half of the world's
present chlorofluorocarbon releases would
be avoided. Such a reduction wouldbe a
great step forward in decreasing the threat
to the world’s food supply, even though
the magnitude of this threat is uncertain,
and its advantage would far outweigh the
relatively small costs of substituting alter-
native propellants and devices."

The Academy warned, however, that this
action alone would not address the long-
term aspects of the problem. Other uses of
the chemicals are increasing throughout
the world at such a rate that if not curbed,
they will eliminate the savings in total
emissions from the aerosol reductions in
seven to ten years, according to the report.

Some industrialized nations, while rec-
ognizing the scientific validity of the ozone-
depletion theory, have declined to pass
laws banning the uses of chiorofluorocar-
bons as propellants on the grounds that
there is not yet experimentally measured

evidence that the ozone layer has been
reduced. But the Academy report rejected
this approach, declaring:

A reasonable projection for the ‘wait-
and-see’ policy, with decision triggered by
a crucial depletion, involves exposure
about 20 years later to at least twice that
depletion as well as continuing exposure
to at least the crucial depletion for several
decades more. This is clearly not a prudent
strategy.”’

The reason for this delayed effect is that
because of the long residence time of
chiorofluorocarbons in the troposphere
(the portion of the atmosphere below the
stratosphere} and their slow movement to
the stratosphere itself, present and past
releases of these chemicais will influence
ozone depletion for decades to come, the
report explained. In addition, a significant
portion of chlorofluorocarbon use results in
“banking’’ of the chemicals in products
such as foam insulation and refrigeration
equipment with emissions delayed for
years or even decades, since chlorofluoro-
carbons escape very slowly from these ma-
terials or equipment.

“Imposing a production ceiling in the
United States is neither the first, nor the
last, step to control chlorofluorocarbons,’’
Blum declared at the Oslo conference last
spring.“’ln 1978, EPA and other U.S. gov-
ernment agencies issued rules to phase out
the aerosol propellant uses of the sub-
stance in products such as deodorants,
pesticides and furniture polish.

“The action | am announcing today,"”
she told Oslo delegates, ‘‘conveys the ur-
gent and deep concern of the U.S. about
the threat chlorofluorocarbons continue to
pose. Qur country is moving forward now
because we believe that chlorofluorocar-
bons comprise one of the feading interna-
tional environmental issues of the decade.’

In summing up the international aspects
of the whole question, the 1979 Academy
report stated:

""The ozone problem is a global one.
Chlorofluorocarbons emitted anywhere on
earth will ultimately cause reduced con-
centrations of stratospheric ozone globally.
Consequently, no one nation alone can
solve this problem. . ..

""Without comparable action abroad, the
United States can have only a modest im-
pact on global chlorofluorocarbon emis-
sions, one that could be quickly offset by
increases in worldwide use of them. U.S.
regulation of these emissions would make
the most effective contribution to the
preservation of stratospheric ozone if
based on a strategy of synchronous or
tandem domestic and international action.
Ultimately, nothing less than global action
can deal with this problem, although sub-
stantial improvement could result from
coordinated action of the primary producer
nations.” 3

.

17









device that automatically dialed a certain
phone number, which in turn tripped port-
able beepers worn by scientists on the
scene. In the early days after the accident,
this alarm went off with disturbing fre-
quency, but scientists found no corre-
sponding “‘peak’’ of radiation on the
recorded print-out at the monitor. Coin-
cidentally someone notified the news
media about the large number of alarms
from the power plant monitor. Agency
staffers inferred that someone had learned
the alarm number and was dialing it for
nefarious reasons. They changed the phone
number and the alarms stopped. {In fact,
EPA scientists now report that the water
contained no appreciable levels of gamma
radiation contamination.}

Getting the device instalied underscored
another human relations problem at Three
Mile Island. EPA staff members developed
within weeks the system which continu-
ously monitored radionuclides in the con-
taminated water, since some feared that
contaminated water from the plant would
be discharged to the river.

The system uses a sodium iodide
crystal, which is sensitive to radiation, to
monitor radiation evels in the effluent and
then record results on a strip chart, Effluent
passes through a tank shielded by lead
bricks to reduce background radiation from
impacting the crystal. A separate tank
retains additional water samples for further
testing by EPA and the State.

Staff members noted that Metropolitan
Edison was less than cooperative to this
effort at first. “We had to bring itoverin a
boat,”* said one scientist, since the com-
pany controlled access to the island over
two bridges. Now the company allows
Agency scientists free access to the island
and to the device, which is enclosed in a
metal shed in the shadow of the damaged
reactor.

Historic Role

At the time the Three Mile Island crisis
erupted a year and a half ago, many out-
siders were unaware that EPA had an
involvement in radiation. The fact is, how-
ever, that EPA’s Offices of Radiation
Programs and Research and Development
have maintained nationwide radiation
sampling programs and monitored the
fallout from nuclear testing for years. The
Agency received its primary mandate to
manage radiation protection through the
Reorganization Order #3 of 1970, which
created EPA, and the National Environ-
mental Policy Act of 1969. Six other laws,
including amendments to the Atomic
Energy Act of 1954 and the Clean Air and
Water Acts, give EPA responsibility for
protecting public health from radioactive
contamination.

As EPA Administrator Douglas M.
Costle declared at the outset of the crisis
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in Pennsylvania, It is of the utmost
importance to the Federal Government that
peoplie and the environment be protected
from unnecessary exposure to ionizing
radiation from radioactive material that
may be released from Reactor #2 at Three
Mile Island. We are working with other
involved Federal agencies to provide the
best possible information from environ-
mental radiation monitoring.”

Initially EPA was a quiet partner in the
Federal presence at Three Mile Island.
Information about what was happening in
and around the reactor reached the public
through the Nuctear Regulatory Commis-
sion, Metropolitan Edison, and the Penn-
syivania Department of Environmental
Resources. Metropolitan Edison conducted
its own environmental surveillance pro-
gram, as did the State.

As the hazards of the situation became
more apparent, however, the public feared
the possibility of a nuclear core meitdown,
a drastic increase in temperature in the
reactor that couid breach the containment
building and release massive amounts of
radiation into the atmosphere.

On April 13, 1879, the White House
designated EPA as the lead Federal agency
to develop a long-term monitoring plan
and coordinate all Federal environmental
monitoring in the area. EPA immediately
approved a preliminary monitoring plan
and started to put it into action.

Assistant Administrator for Research
and Development Stephen Gage outlined
the aims of the long-term surveillance
program. The plan wouid 1) provide a
measure of the radiological quality of the
environment around the power plant, 2)
help keep people informed about radiation
levels, 3) confirm and check on how well
we could control radioactive releases to
the environment, and 4) ensure equipment
was ready in case of an accidental release.
He added that plans would be assessed
periodically to ensure they were appro-
priate for the changing operations at TMI.

Gage named Erich Bretthauer, Director
of the Las Vegas Laboratory’s Nuclear
Radiation Assessment Division, to manage
the emergency project. His staff routinely
monitors fallout from nuclear weapons
testing, and their expertise has proven
invaluable at Three Mile Isiand. “’'In the
past we’'ve not been geared up for this
sort of thing, because there was more
emphasis on nuclear armaments,’’ said
Bretthauer. “'But our people responded
admirably to the situation.”

The results of the sampling have been
reassuring. EPA scientists found only very
low levels of radiation in the area. The total
maximum radiation exposure, according
to a White House-sponsored report on
Three Mile Island, is roughly equivalent to
the amount of radiation a person would
absorb from living in a brick rather than

a frame house, or by moving to an area
at higher altitude like Denver, Colo. where
the natural background radiation is higher.

When the first threat from the emer-
gency passed, EPA scaled down its efforts
at Three Mile Island. The staff shrank from
its emergency level of 31 to five scientists
and technicians who maintained the 18
remaining monitoring stations. Staff mem-
bers prepared six volumes of environ-
mental information for the President’s
Commission on the accident.

An interagency analysis concluded that
the accident did not raise radioactivity far
enough above background levels to cause
even one additional cancer death among
the people in the area. They found no
contamination in water, soil, sediment or
plant samples.

According to Charles Cox, Public Health
Service on-site coordinator at Three Mile
Island, out of over 800 milk samples col-
lected from local dairy farms during the
period of March 28 to April 20, 1979, a
total of 69 were reported to have trace
amounts of radioactive contamination, the
highest level being 36 picocuries per liter.
He stated that this level of activity was less
by a factor of 35 to 40 than that measured
in the fallout from Chinese nuclear testing
in October 1976 which passed across the
United States. The levels measured after
the TMI accident were far below the protec-
tive action level, which according to Public
Health Service guidelines is 12,000 pico-
curies per liter. Since March 1980 the
Service has curtailed its milk monitoring,
but is prepared to reinstitute its sampling
program in the event of an unexpected re-
lease from the reactor. Currently the Com-
monwealth of Pennsylvania’s Department
of Environmental Resources is sampling
mitk as part of its routine surveillance
program.

Gold Medal Award

Administrator Costle in December 1979
awarded the EPA Gold Medal
to the team from Las Vegas for
their dedication during the emergency. He
cited their efforts as an example of the
commitment of ‘bureaucrats’ to the ideal
of public service. But the Agency’s mission
there was far from over. In some respects
it had hardly begun. As the utility moved
ahead with efforts to clean up the damaged
nuclear reactor, EPA continued to coordi-
nate the government involvement in the
cleanup. The fong-term surveillance plan
was updated twice to reflect changes in
operations as each aspect of the cleanup
presented a different-chalienge to the
Agency.

For instance, local residents had become
increasingly critical of the way cleanup
activities were being monitored by the

Continued to page 29
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oped metnods and equipment measuring
extremely small amounts of radioactivity,
using aircraft, stationary instruments on
the ground, mobile units, laboratory anal-
ysis of samples, and livestock on a special
farm on the Nevada nuclear Test Site.

The laboratory to this day has retained
its expertise in this subject. After the Three
Mile Island crisis erupted a year and a halt
ago, some 30 specialists from the Las
Vegas facillty quickly were moved to the
scene at Harrisburg, Pa. EPA was named
lead agency for environmental monitoring
of the site. (See separate article in this
issue on p. 18.)

Following are some examples of the
many other areas of environmental re-
search and monitoring that the laboratory
pursues.

Quality Assurance

When the Love Canal disaster first surfaced
in upstate New York, scientists were faced
with a number of challenges in dealing with
the complex mixture of hazardous chem-
icals at the site. They still dont know
exactly how many chemical compounds
are buried there, but they're looking into a
list of some 150 different ones.

As the dimensions of the problem be-
come apparent, researchers realized that a
program would have to be organized to
make sure sampling and analysis of the
hazardous wastes were uniform and done
in a standardized way, following a precise
methodology.

"To give you an idea of the difficulties,’’
explains Dr. Eugene Meier, Director of the
Quality Assurance Division at the Las
Vagas laboratory, “‘the levels at which
chemicals are hazardous to humans vary
enormously. Some like dioxin are so toxic
that they’re dangerous at one part per
trillion concentrations, where other com-
pounds are much less toxic and require
analysis at parts-per-million levels.”

Then there was the problem of the media
In which the waste was dumped. In bodies
of water, sampling is relatively straight-
forward and produces accurate results be-
cause the medium is homogeneous, and
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metnoas 1or analysis have been tested and
standardized. But sampling in landfill sites
containing hazardous waste is far trickier.
For example, waste in soils is a difficult
problem bacause the soii is in many layers
and is heterogeneous. How can EPA deter-
mine how well the sampling and analysis
is being done at such a site? The answer is
to set precise controls on the process.

Onae of the outgrowths of the Love Canal
case has been an estimate that there are up
to 50,000 potentially hazardous waste sites
around the Nation. The magnitude of deal-
ing with such a possibility has brought a
major shift in the Las Vegas laboratory’s
emphasis. Its historic involvement in mon-
itoring and remote sensing has continued,
but the laboratory also is now heavily
invelved in hazardous waste monitoring
problems, with a large part of its resources
in the current fiscal year devoted to this
area.

Costs run high in the sampling of chemi-
cals. Positive analysis for dioxin, for ex-
ample, can range from $950 to $2,000 per
sample at the parts per billion level. {By
contrast, some other compounds run
around $100 per sample partly because
they occur at a higher concentration and
are easier to do.)

EPA now has a prime contractor gather-
ing and labelling samples from Love Canal,
storing them in a “‘bank’’ and shipping
them to subcontractors and EPA labora-
tories for analysis. This phase of Love
Canal investigations is expected to be com-
pleted in December. The Las Vegas facility
has about 50 percent of the work load due
to the scope of its sampling program.

The pressures of analyzing hundreds of
samples of hazardous wastes has brought
home another realization to laboratory
managers: There currently are simply not
enough commaercial analytical laboratories
{contractors) equipped to handle the large
number of samples coming from the
Agency’s hazardous waste program. Offi-
cials expect this situation will improve, and
the cost per sample will decline as industry
responds to the need and EPA’s research
and development expertise shows the way
to improved technology. Meier points out
that sampling and analysis work associated

with the deveiopment OT eTuent guiaelines
a few years ago ran as high as $1,500to
$2,000 per sample but now has dropped to
the $400-$800 range because of increased
competition among laboratory subcontrac-
tors, improved methods, and better
equipment.

Back in 1973, for example, it took one
technician ane day to do an analysis using
mass spactromaters. Now the same person
can do up to 20 a day, as electronics and
computers have improved. The gas chro-
matograph-mass spectrometer was in its
infancy seven years ago, but now is the
most commonly usad device in analysis of
organics, according to Meier. Next in line:
advanced techniques using high pressure
liquid chromatography or HPLC, useful
because it functions at room temperature
whereas gas chromatography requires a
compound to be made volatile from heat.
(These new methods are required for those
compounds that are non-volatile or decom-
pose at higher temperatures.)

Airborne Detectives

As part of its numerous other monijtoring
activities, Las Vegas laboratory has devel-
oped highly sophisticated methods ot
measuring air poliutants over cities and
regions, using aircraft as airborne plat-
forms. Monitoring from aircraft has the
advantages of perspective, speed, wide-
area coverage, and access to remote areas
that cannot otherwise be reachsd easily,
according to Dr. David McNelis, Director
of the Advanced Monitoring Systems
Division.

One of the major concepts in this field is
remote sensing, as opposed to “contact
sensors’’' such as instruments with probes
that can be lowered into lakes to take water
measurements. Remote sensors ‘‘sense’’ a
condition from afar, and are divided for con-
venience into two varieties. The passive
types read electromagnetic signals from
some source such as a heated plume from
a power plant or reflected solar radiation
from the earth’s surface, such as those
signats picked up by Landsat satellite.

S .
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Active sensors generate their own signal
and read the return *’signature’’ signal, and
itis this kind of system that has stirred
such interest in recent years.

""The program here has designed a num-
ber of advanced instruments,”” explains Dr,
Pong Lem, an environmental engineer with
the laboratory. “There is not a whole lot of
commercial equipment availabie to do our
kind of work. So part of our role is to make
these special tools for monitoring, show
that they're valuabie, and pass them on to
the private sector to pick up on the ideas.
We’ve found that even before we prove out
something, we attract industry because
they see the potential.”

One of these concepts, now in a “'third
generation” level of development at the
laboratory, is lidar (for light detection and
ranging), used to map airborne particu-
lates. it probes the atmosphere beneath an
aircraft much the same way a depth
sounder operates beneath a ship. A light
pulse is emitted by a laser pointed toward
the earth, As it travels downward striking
alr molecules and suspended particies,
light is scattered back to the aircraft's
sensing devices. Measurements of this
scattered light can then be used together
with navigational information to determine
the size and location of poliutant plumes.
EPA engineers have improved the system
in recent years so that the laser can now
be fired ten times every second, compared
with once every 12 seconds in an older
model, thus greatly increasing the system'’s
ability to define a plume’s dimensions.

A related method of monitoring known
as differential absorption is designed to
look for a specific poliutant. Scientists
know that different substances absorb dif-
ferent frequencies or colors of light, and
this airborne system uses two lasers to
detect specific gaseous pollutants in the
air. One laser is adjusted to a frequency
that can pass unchanged through a pol-
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bounce off the earth and are collected by a
telescope in the aircraft indicates the
amount and distribution of the pollutant.

A third approach, called {aser fluoro-
sensing, operates on the principle that
some substances fluoresce or light up when
stimulated by a beam of light of given fre-
quency. Because the color and intensity of
the fluorescence varies according to the
substances being illuminated, scientists
can use it to identify them. The advantage
of course is that researchers don’'t need
1,000 samples to identify pollution and
can simply fly over a lake, for example, aim
the laser at the water’s surface, measure the
fluorescent signal returned to the aircraft,
and calcuiate pollutant levels from the
gignal intensity.

Among the passive remote sensing tech-
niques that have been used by the labora-
tory are thermal infrared scanning, which
records the temperature differences in
bodies of water beneath an aircraft and has
been used to show waste discharges. The
scanner is so sensitive that it shows dif-
ferences as small as one degree Centi-
grade. Scientists also use muitispectral
scanning to identify classes of objects on
the ground from the light frequencies they
reflect. This technique can be used to help
determine from high altitude whether strip-
mined land has been properly reclaimed by
identifying the vegetation it supports.

Vialbility In Parks

As reported earlier, the Las Vegas labora-
tory has been working in close cooperation
with the National Park Service to keep
track of how the Nation’s National Parks are
maintaining their splendid vistas of moun-
tains and canyons. (EPA Journal, June,
1979, and March, 1980). Since iong-range
visibility of these landscapes requires
clean air, the Clean Air Act Amendments of
1977 provided that the air quality in such
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such measurements is part of the job.

“Our task is to weed out the poor tech-
niques and set up a network of devices so
we can characterize seasonal variation, and
regional and local causes of visibility im-
pairment,” explains Robert Snelling, head
of Integrated Monitoring Systems which
handles the visibility program. “*Next Janu-
ary we will have two years of accumulated
data under our belt,’’ he adds, “‘and we're
now trying to find out which of the various
industries located near these pristine areas
are the major sources of poliution.”

The two years of data were gathered
using some two dozen telephotometers,
telescopes with electronic devices on one
end that measure contrast in landscapes.
Specialists also have used 40 samplers at
various sites in eight Western States to
measure particulates. At Canyonlands
National Park in Utah, a whole complex of
instruments is being operated by a con-
tractor because this location has a number
of suitable targets and also is believed to
be impacted by the Four Corners powsr
plants and other sources. Among the in-
struments at various locations is the multi-
wavelength telephotometer which scien-
tists use to look at various parts of the
color spectrum to see if contrasts in color
are more meaningful than ordinary con-
trasts. Another device employed is the
nephelometer, which pulls air through an
instrument and measures how the light is
scattered. Technicians can extrapolate
from this on how particulates are scattering
light in the atmosphere. Other aids include
stacked filter units which measure coarse
and fine particles, sun radiometers which
look at how much radiation the sun pro-
duces on a clear day in an area, and photo
and meteorological data.

The visibility program by the laboratory
will probably require another two years of
work to obtain a full understanding of the
effects of air pollution on the park system.
Uitimately, officials assume that the Na-
tional Park Service, because of its direct
involvement in this problem, will become
the lead agency for future studies. ]
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the thaoretical calculations of a
so-called greenhoLse effect
from carbon dioxide look pretty
convincing.

This issue will need to have
greater attention because a rise
of roughly two degrees Celsius
in the world temperature would
result in melting the polar ice
caps. If this ice malts, then
most of the major coastal cities
would be fiooded by the seas
including Washington, D.C.,
Miami, and New York City, and
Baltimore, some portions of the
West Coast and a large section
of the Gulf Coast. Changes in
the climatic belts would also
occur. You would have warmer
crop-growing areas wel| into
Canada and Siberia, and you
would have substantial expan-
gion of the world's deserts. It
is very difficult to predict what
these shifts would do to worid
power balances, human food
supplies, and human anviron-
mental stress.

Another disconcerting aspect
of the carbon dioxide guestion
is that three-fourths of the
world’s surface is ocean, and
the oceans are a sort of fly-
wheel in that global tempera-
ture will not change until you've
significantly changed their tem-
perature, it is estimated that a
30-t0-40-year lag in world tem-
perature warm-up would occur
as the ocean temperature slow-
ly increases. Thus, even after
you put enough carbon dioxide
into the atmosphere to guaran-
tee that the ice caps will melt,
it will still be 30 to 40 years
before the event will take place
because of the slow pace in
"~ Ming the oceans.

What about the issue of
neatth and environmental
-*--~ in modern society?

Public understanding of
risk is an area needing much
attention. It's quite clear that
people have different percep-
tions of risk. As a consequence,
the public does not react the
way it would if it had a better
picture of risk. !f people had
such a broad picture, they
might react in ways that made
better sense regarding how they
want government to alleviate
risk and which risks require
earliest attention. This whole
idea needs attention.
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We could expand on the
matter of whether or not the
Government should address
risks to its citizens. Clearly |
think it has to, and govern-
ments far back in time have
addressed risks ranging from
fire hazards to epidemics to in-
cursions by raiders to unem-
ployment. By the way, the
lack of jobs may cause as many
deaths as any currently identi-
fied environmental risk. So the
state of the economy iike the
state of the environment is im-
portant in considering a so-
ciety's menu of risks.

It's clear from a number of
studies that the death-injury
statistics are not what people
look at when they think about
risk. As an industry, nuclear
energy is far less risky than
fossil fuel energy. The number
of deaths from the mining and
transportation of coal and the
impact fram emissions of or-
ganics, sulfur, nitrogen, heavy
metals, and radioactive ma-
terials from coal combustion
on people and property are
much greater than the impact
of uranium mining and trans-
portation, and the side effects
of uranium mining and its tail-
ings, the injuries and deaths in
purifying uranium, the transfer
of these materials to reactors,
operating and even deactiva-
tion of reactors. But if you ask
individuals from aimost any
group, except highly technical
people, about the risk of nu-
clear versus fossil fuel, the
answer is normally the reverse
of the facts.

So, the level of public under-
standing about risk is very poor.
Risk is a very difficult subject
to convey to people with aver-
age educational preparation. |
would rank improving public
understanding of risk as one of
the major environmental

e _n

enges.

Would you briefly de-
scribe what the EPA Science
Advisory Board is and its
=~1~¢jonship to EPA?

The Science Advisory
poard is a collection of seven
standing committees: Environ-
mental Measurements, Health
Effects, Clean Air, Ecology,

Environmental Technalogy,
Pesticides, and Pollutant
Movement and Transport; and
four ad hoc committees: Risk
Assessment, Economics, Air/
Cancer, and Innovative and
Alternative technologies; and
one standing subcommittee:
Toxic Substances. Those com-
mittees address the particular
areas and provide an external
scientific peer review of the
Agency’s activities in those
areas. They provide an external
“““ e for scientific judgment.

What would you name
as wne top research and devel-

opment priorities for EPA
.--I-.,?

In the short-term, looking
at tne question from a media
perspective, volatile organics
and air quality is a major
concern,

Volatile organic means that
ths material goes into the gas
phase and is therefore distrib-
uted through the air. And an
organic compound is any com-
pound whose backbone is com-
posed largely of carbon atoms.
Examples are straight chain or
ringed hydrocarbons. Take the
Love Canal situation where
there are drums of materials
that have been buried in the
ground. The drums eventualily
rust and rupture, releasing or-
ganic compounds, many of
which are volatile. When the
contaminated soil gets warm,
these materials evaporate much
like gasoline evaporates from
your gas tank when you are fili-
ing it. If those fumes happen to
include carcinogenic materials
which are carried by the wind to
other places, people can be ex-
posed who have notbeen ap-
propriately warned and for
whom education has not been
provided. We need better tech-
nology for measuring volatile
organics so that we can more
accurately identify risk zones.

In groundwater we need to
understand the basic geohy-
drology, movement, transfor-
mations and fate of toxic mate-
rials put into the ground.

In potable surface waters,
probably the hottest short-term
item is to get a better grasp of
the health consequences, if
any, of the short-chain organic
compounds that are chlorinated
in water treatment plants dur-

ing tne process or Killing the
bacteria and the viruses that
occur naturally in most waters.
If the bacteria and viruses in
wastewater are killed with
chlorination in one city, such as
Cincinnati, downstream in an-
other city these same waters
are the source of potable wa-
ters which are again chlori-
nated before distributing. The
question is, how important are
very low levels of those short-
chain, chlorinated hydrocar-
bons that are formed by the
very act of making the water
safe by killing infectious bac-
teria and viruses? Since the
cost of removing short-chain
hydrocarbons is substantial,
this is a very tough problem
right now.

Risk assessment needs at-
tention, Before you can teach
people to understand risk
assessment and to think with
greater vigor about risk, we
must obtain better agreement in
the professional community
about how to measure it and
how to express the resuits.
From a technical perspective
the professionals in the risk
assessment area need to de-
velop and share measurement
techniques so there is better
predictability concerning peo-
ples’ understanding of risk
statements. EPA needs to have
a better basis for choosing a
particular risk assessment

. measure so the public, the

regulated industries, and envi-
ronmental groups ail agree:
"Yes, that's an acceptable
choice of method,” instead of
-~~'ng about it.

What about the relation-
snip of pollutants to health
~--“lems?

The difficulty in assessing
nealth effects is that many risks
to human health are based on
experiments with animals, usu-
ally mice and rats. We know
from animal studies that at cer-
tain levels of concentration you
can induce cancer, or a bron-
chial problem, with a particular
chemical. The doses typically
are at levels substantiaily above
the levels to which human pop-
ulations are likely to be ex-
posed. While one can demon-
strate that the effect can be
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defend a particular ambient
concentration as the standard
that should be set for human
exposure.

When you consider real en-
vironmental situations where
people are exposed, chemical
levels are apt to be very, very
low. As a consequence you may
have to extrapolate to a very,
very large human population
before you would expect to get
any effect. The health effects
question needs a great deal of
study and elaboration, and until
we learn a great deal more
about it, we are going to have
problems in getting agreement
on standards, especially when
poliutant control technologies
are very costly.

Lastly is the whole business
of protocols for short-term
tests. Ways must be designed
for speeding up the develop-
ment of agreed upon prace-
dures for testing specific com-
**** ds with specific animals.

What about long-term
~-rn=-itios?

These include the carbon
aioxide probiem and the acid
rain problem, which we’ve al-
ready discussed. Another is the
impact of toxic materials on
multiple species systems, such
as all of the living things in a
lake, or all of the plants and
animals in a forest. Also loom-
ing on the horizon are human
and animal behavioral health
effects. For instance, the im-
pairment of learning in young
people by exposure to lead is
thought by some experts tobe a
serious problem that needs
attention. The study of the im-
pact of various compounds—
everything from agricultural
fertilizers to the trihalometh-
anes, the materials that are
used as refrigerants on the
ozone layer is a long term
effort in which EPA has been
involved. Indeed, the whole
problem of upper atmospheric
chemistry and its sensitivity to
~1- =5llution needs attention.

The controversy several
munths ago over a study of
possible chromosome break-
age in Love Canal residents
seemed to reinforce a view
that studies should be re-
viewed by independent scien-
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usLs, so-calleq pesr review,
before being made public.
awus do you feel about this?

The quality and credibility
w1 suientific data and interpreta-
tions from data are benefited
by peer review. In this case an
EPA Enforcement Division was
preparing a legal case against
a chemical company. When one
approaches a lawsuit the object
of the game is to win. When,
however, you're addressing
questions of science, the object
is to make as clear an exposi-
tion of truth as is possible, in-
cluding an assessment of the
degree of confidence one can
place in any judgment about
the meaning of the data. The
study that was commissioned
appears to have proceeded
through a chain of people, with
A delegating to B who dsle-
gated to C who then subcon-
tracted to E to provide a study.
That protocol and the resulting
data and interpretations not
only lacked peer review, the
study design lacked an ade-
quate control group. In other
words, the group examined
were human beings in the Love
Canal area. But no other group
was studied with identical pro-
cedures to provide a point of
comparison. One of the funda-
mental principles in science is
that unless you have adequate
controls, you have nothing
definitive.

Secondly, experts in the field
feel that the chromosome ex-
aminations did not foliow the
best procedure for eliciting the
information being sought. So,
the people who have looked
closely at this study consider it
to have been poor scienca. A
contract was let to a research
group without having an ade-
quate set of specifications and
a procedure to insure they ware
followed. Any time an agency
does that, it's bad. But, in this
case, information was leaking
to the press and to the individ-
uals being sampled. Unfortu-
nately, there was no scientifi-
cally valid information to give
them but both parties re-
sponded as though the results
had validity.

It was almost a classic case
of how not to do an operation.
We have recommended some

aclons miwernany. | uunk uvtere
are ways to reduce the likeli-
hood of a similar event. The
basic configuration of a sound
study design has to be stipu-
lated up front and the con-
tractee has to agree to conduct
the study in a way that will
provide sound results that will
be useful to the Agency. The
study design, the data and
interpretations from the data
should be peer-reviewed by
compatent groups before they
~-~ -3lgased to the press.*

What are the areas
where you think EPA’s re-
search and development have
----an outstanding job?

The air modeling and
monitoring program down in
Research Triangle Park, N.C.,
has been first rate science. This
is a very tough area where the
objective is to find what hap-
pens when you put a pulse of
pollutant into the air at a par-
ticular point, where it goes, and
what the physics of that
process is.

Also, the health sffects peo-
ple have done some really out-
standing work. The quality of
some of their research will
stand up anywhere in the world
in terms of scientific quality.
Obviously, not all of it, e.g., we
were just citing the Love Canal
study. But in the EPA health
effects laboratories there is
some first rate research. EPA’s
labs also have strength in the
area of biology and ecology of
pollution. There has been some
particularly good work in watar
hial~gy related to pollution.

Should EPA put more
empnasis on quick tests for
-—=-ar?

There is a large group of
people who would prefer that
we never experiment on human
beings. There is a somewhat
smaller group who would prefer
that we never experiment on
whole animals. The emergence
of these quickie test techniques
are ways to get away from test-
ing on animals. But colonies of
human or animal or bacterial
cells simply do notrespond the
way a whole mouse or rat or
monkey does because the cell

* see page 41
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eyes, a liver, a brain, a gut, a
stomach, or lungs, and both
collectively and individually
those organs behave differently
to different combinations of
compounds. Thers is no way
that the quickie technigues will
ever replace whole animal re-
search. It just won't happen.
Howaver, preliminary screen-
ing and much basic research
will be much enhanced by cell
culture techniques.

| would much rather defend
whole animal research going all
the way up to primates than |
woutd axperimenting with hu-
man beings. Of course, we used
to test with humans—both
prisoners and military person-
nel used to be used for testing.
In today's improved science
and moral climate, we are more
sensitive to the risks than we
were even 30 years ago.

The short answer {s yes, we
should rely more on the simple,
short tests, but we cannot be
maneuvered into a position in
which we hava to forego tests
on whole animals. Some animal
rights people have said they
would like to design computer
modeling instead of using any
living thing. In the first place
there are no computer models
in the world that can approach
the complexity of a single cell.
it is a hopelessly naive suppo-
sition that single cells or bac-
terial colonies can ever sub-
stitute for whole animals.
Bahavior, for example, is influ-
enced by toxic materials. It is
just as naive to assume that be-
cause a mouse or a rat responds
in a particular way, people will
respond identically. The anima!
model isn’t perfect but it is
much closer than computer
models or colonies of cells. We
are obligated to do the best job
we can in estimating risk to
humans and to the planset’s
ecosystems. [

This interview was conducted
by John Heritage, Managing
Editor of EPA Journal.

Dr. John E. Cantlon is Vice
President, Research and Grad-
uate Studies at Michigan State
University. He has served as
Chairman of the Environmental
Studies Board, National Acad-
emy of Sciencaes, since 1977.
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utility and Federal Government, Many
people quastioned the credibility of Metro-
politan Edison and the NRC. The White
House received several requests for an in-
dependent agency to be putin charge of
monitoring and reporting radiation levsls
around Three Mile Island. Although EPA
had been continuously monitoring the situ-
ation, the Agency’s presence was masked
because all information was funneled to
the public through NRC and the State.

In response to those reports, on March 5,
1980, the White House expanded EPA’s
role by designating it the lead agency for
reporting as well as coordinating the Fed-
eral monitoring program. Assistant Admin-
istrator Gage assigned Matt Bills, Associ-
ate Deputy Assistant Administrator, Office
of Monitoring and Technical Support, to
coordinate EPA activities and continued
Erich Bretthauer as project manager.

Venting Krypton

The next phase of the cleanup was begin-
ning. Several months after the accident,
Metropolitan Edison applied to the NRC for
permission to vent the radicactive gas that
had accumulated inside the containment
building. The gas, krypton 85, had to be
removed before workers in protective gear
could enter to assess the extent of damage
to the reactor. Venting was set to begin
June 28 and to continue until the krypton
was removed. Local anti-nuclear groups
petitioned the U.S. District Court of
Appeals for an order to halt the venting
until a public hearing could be held on the
safety of the procedure, but the appeals
court denied their petition.

The approved venting plan called for
controiling the flow rate of krypton so that
a person standing at the boundary of the
nuclear power plant would be exposed to
no more than 15 millirems of beta radiation
to the skin. Federal authorities feit that
dispersal and dilution of the radioactive
gas would keep people in the area from
experiencing untoward exposure, and
EPA’s monitoring system was set up to
ensure that these safety standards were
upheld.

The expanded responsibilities came as
EPA was gearing up to deal with the vent-
ing operation. While the Agency had no
direct control over the conduct of the vent-
ing, acting only as an observer and monitor,
the surveiltance plan called for round-the-
clock sampling to keep a constant watch
for any excessive levels of radiation. The
Office of Research and Development
brought in additional personnel to heip with
the monitoring and also borrowed staff
from the Department of Energy and Public
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better base for scientists to work from and
to give citizens improved access to
information.

Tracking The Plume

On a large wali-map of the area surround-
ing Three Mile Island, EPA scientists
plotted the trail of the krypton. The map is
divided into 16 pie-shaped wedges radiat-
ing out from the power plant, with colored
dots showing the location of permanent
sampling sites. Other markers show the
placement of the mobile sampling units,
which were kept constantly informed of
changes in the direction of the plume by
radio contact.

The markers on the map represented two
pick-up trucks and trailers bearing the EPA
seal and the legend *’'EPA TMI Monitoring
Team.” Following the prevailing winds
and directions from the Middletown office,
a team of researchers would puli the trucks
and their trailers off the road near a farm
field or a ranch house. Soon the sound
of generators and compressors would fill
the air as the scientists forced air samples
into containers that looked like yellow
watermelons. The contents would later be
tested for concentrations of krypton.

EPA’s two teams were stationed on the
east and west banks of the Susquehanna
opposite the power plant. A monitoring
team from the Nuclear Engineering Depart-
ment at Pennsylvania State University took
measurements at locations further out to
provide an independent check of EPA’s
samples. The data obtained by Penn State
ressarchers also served as an assurance
that the krypton piume was dispersing as
predicted and not touching in high con-
centrations at remote locations.

Establishing a Dialogue

Representatives from EPA and NRC met
with many interested citizens in the TMI
area to explain the responsibilities and
actions of their agencies prior to the vent-
ing. In almost 40 maetings they sat down
with elected officials, school boards, doc-
tors, citizen groups, and anti-nuclear or-
ganizations. Matt Biils negotiated a meet-
ing of TMI Alert members with officials of
EPA, NRC, and the State. The group's staff
director later wrote to EPA, "'l do not know
if anyone 'learned’ from the mesting; it did
prove that a dialogue can be held between
us all. In the long run that may be the most
important benefit of our efforts.”

Local people were not just observers of
the venting operation. The State trained
some 40 volunteers to help with surveil-
lance activities. They assisted in air sam-
pling activities and collected data from
sites around the area.

Environment Employment program EPA
suppiemented its staff in Middletown with
13 retired psople who helped with the
monitoring, administrative, and informa-
tion tasks.

The krypton venting continued rapidly
without incidsnt and was completed July
12. Company officials stated that the
amount of krypton actually released was
closer to 43,000 curies than the 57,000
they had first estimated.

Off-site readings of radiation were well
below Federal safety standards through-
out the venting. Analyses of EPA samples
showed lower readings than originally
expectaed. This was "‘probably due to the
lesser amounts {of krypton) in the contain-
ment’’ than originaliy calculated, said
project manager Bretthauer. He added,
“"We detected nothing in the environment
except krypton 85.”

EPA’s conduct of the krypton monitoring
system was praised by Middletown Mayor
Robert G. Reed, who said the Agency "‘did
an excellent job.’' He said that the presence
of EPA staff and the citizen monitors
“helped to relieve the frustration and stress
as far as the townspeople were concerned.’’

With the end of the venting, the extra
staff members have returned to their regu-
lar jobs and the EPA Middietown office is
back on its regular scheduie. Bretthauer
wound up his tour as project manager and
was replaced by Dr. Bill Kirk, a radiol-
ogist from ORD in Research Triangle
Park, N.C. Before leaving, Bretthauer said,
"The pattern we've established will con-
tinue, with slight changes in emphasis. The
air monitoring will be less in the spotlight,
water monitoring will become more im-
portant.” The next major phase of TMI
cleanup will be to filter and dispose of con-
taminated cooling water from the reactor,

Bill Kirk and Matt Bills have initiated a
new series of mesetings and briefings with
people who live downstream of the power
plant. When asked how long EPA would be
involved at TMI, Bills said, ’"We’ve taken
a 5-year lease on the building in Middle-
town. | expect we're in for a long haul.
There's a great deal of work ieft to be
done.”

The long hours, the anxiety and the con-
flicts are over for the present. Most of the
scientists, students and senlor citizens
have returned to their normal duties, each
with the knowledge that their efforts have
not gone unrecognized. A message from
the White House, sent to them last July 4,
declared:

“"Your dedication and personal commit-
ment in carrying out a sensitive and difficult
task are appreciated by the President.”' O

Christine Perham is Assistant Editor
of EPA Journal.
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voters, and subsidies would be difficult to
sell if more economical and understand-
able alternatives were available.

in Lovins’ words, unless capital, man-
power, and expertise are diverted to alter-
native forms of energy, ""the soft path be-
comes hostage to the hard path.”” What he
means is that decentralized energy will
only become the way of life if conven-
tional sources of energy are effectively
banned for the long-term future. That's the
theory anyway. His failure even to mention
the potential risks of the soft energy path,
however, raises questions about the
credibility of both the cancept and its
promoters.

The fact of the matter is that alternative
energy systems can be built today by those
who wish to. Robert Redford has a solar
house and Congressman Henry Reuss has
a windmill. We have diversity, and if an
idea is successful, others can try it. But
not everybody wants tol

I would argue, Lovins' opinions notwith-
standing, that the energy economy that we
might be ‘locked into”’ if we further ex-
pand nuclear power and other centralized
forms of energy production is one of diver-
sity and freedom of choice—including the
choice of alternative forms of energy. This
kind of energy economy would be charac-
terized, as is today’s energy production
system, by organizations, bath publicly
and privately owned, that are legally obli-
gated to supply electricity to those who
wish it for all or part of their needs,
whether they have solar panels, windmilis,
or not.

Decentralization as a Philosophy

The other part of Lovins' strategy, seldom
examined by the public, is revealed in the
following quotation from Soft Energy
Paths: ““Many who work on energy policy
and in other fields have come to believe
that in this time of change, energy—per-
vasive, symbolic, strategically central to
our way of life—offers the best integrating
principle for the wider shifts of policy and
perception that we are groping toward."”’
The soft energy path, it seems, involves
more than merely changing the way in
which energy is produced. It entails, Lovins
suggests, “‘wider shifts of policy and per-
ception’'—in short, new concepts not only
of energy use, but of society, something
like a whole new philosophy for society.

If the debate is about the philosophy
(indeed, the ideology) of individual self-
sufficiency, rather than costs, risks, and
benefits, it is appropriate to explore the
concepts of decentralization and self-
sufficiency themselves. Like other general
approaches, decentralization and seif-
sufficiency are not universally beneficial.
How many Americans, for example, would
desire to return to a decentralized system
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for providing their drinking water? What
about sewage treatment? Although few
Americans remember it, as recently as 100
years ago some major American cities were
without centralized water and sewage
systems. The massive effort necessary to
create these systems has resulted in in-
calculable benefits to society, wiping out
some of America’'s most common and
deadly diseases. One can hardly conceive
of public health authorities, let alone the
average person, taking even the slightest
chance of a resurgence of typhoid, cholera,
and dysentery in order to satisfy a philo-
sophical objective.

Furthermore, the promoters of the soft
path admit that it would take time to move
from a centralized system for producing
energy to a decentralized energy society.
In the transition period, which is generally
conceded to be several decades, the cen-
tralized system must be kept around.
Almost every residence would require cen-
tral electricity to back up the solar systems
or windmills, and to supply electricity
when the sun isn’t shining or the wind isn't
blowing or when the motors, pumps, or
seals need repair and the neighborhood
fix-it person can’t come. There would stii!
be electric motors, electronic equipment,
and electric lights for which no alternate
source is available. In New York, Chicago,
and other cities where people live in apart-
ments and large commercial buildings are
common, the central system would still
have to carry most of the load. Moreover,
central electric supply would aiso be
essential to supply the tremendous energy
needs of the huge industry that would have
to be brought into being to manufacture
the solar devices and other equipment nec-
essary to make the transition to a soft
energy society.

Advocates of decentralization are hard
pressed to tell us just how long this transi-
tion period will be or just how many more
power plants will be necessary to meet
people’s continuing needs before the
transition can.be achieved. And how com-
plete must the transition be in order to
satisfy its proponents? Power plants and
electric grids might just still be needed for
industry, commerce, communications,
and the offices of the bureaucracy.

The interesting point is that by doing the
job their charters of today require, utilities
make it possible for decentralized decision-
making to take place at all levels of the
society. Here are the real options for the
future:

e A centralized electricity supply which
provides enough energy for people to use
if they choose and thus permits decentral-
ized decision-making, or

¢ Abandonment or curtailment of cen-
tralized energy supply in the hope that
decentralized energy will meet expecta-
tions, but with the risk of centralized

decision-making, allocation of energy by
government and curtailment of individual
freedom.

Toward Energy Policy

When the concept of energy decentraliza-
tion is discussed, what is it we should
really be concerned about? What are the
risks if the promises fail? Certainly, some
kind of energy rationing, and the central-
ized government control that rationing
implies, would become real possibilities.
Under such a system, the threat or reality
of acute energy shortages around the
country would discourage the individual
entrepreneur and curtail individual free-
dom of choice.

In addition, the restriction of energy
supplies could well result in a serious risk
of loss of economic growth. Growth has
environmenta! impacts—these are fairly
well known—but lack of growth also has
impacts on the environment. The risks that
accompany doth need to be studied care-
fully and discussed openly, along with the
risks that a particular energy policy might
push things one way or the other. The envi-
ronmental impact statement for the soft
energy path should be published widely.
Then the public will be able to raticnally
evaluate the risks of a failure to have
enough power plants.

Which risk is to be most feared: the net-
work of transmission lines and centralized
electric power piants that are common-
place today, or the possibility of central-
ized control of how each corporation,
group, and person uses electricity? A
policy or a philosophy that promises to
solve energy problems by curtailing cen-
tralized power generating systems turns
out to be bankrupt on close examination.

Proponents of the soft energy path envi-
sion nodonly an energy system, but a way
of life in which large power plants—espe-
cialy nuclear plants—have no place; and
perhaps the fact that the soft energy path
is as much a philosophy as a platform of
policies helps explain the intense polariza-
tion that currently marks the nuclear
debate. What the advocates of the soft
energy path neglect to point out is that
without centralized powaer plants, including
nuclear power plants, the threat of energy
allocation grows. And the allocation of
energy may well mean not decentraliza-
tion, but infringement on individual free-
dom and the ultimate in centralized controt
of people’s lives. [J

A. David Rossin is the System Nuclear
Research Engineer for Commonwealth
Edison, Chicago, Ill. The article was ex-
cerpted from one which appeared in the
June, 1980, Futurist, a publication of the
World Future Society.

33



Update

A review of recent major assess and collect admin- New scientific heaith Named as defendants Emission tests con-
EPA activities and devel- istrative penalties equal data show that EPA’s in the suit are Petro Proc- ducted by EPA and Volks-
opments in the pollution  to the economic savings a original long-term eight-  essors of Louisiana, Inc., wagen on the modified
control program areas. firm enjoys by not comply- hour public health stand- operator of the sites, and vehicles show that they
ing with the law. These ard, setin 1971 at9 numerous firms that gen- are more likely to exceed
AIR penalties, which will not ppm, remains valid. erated the hazardous the standards than the
be assessed prior to Jan- waste disposed of at the original catalyst-equipped
vary 1, 1981, would be in Rules Modification sites, including U.S, models. The test data aiso
Special Messages addition to any other As aresultof a Federal  Chemical Co., Dow indicate that the exces-
Aspartof a penalty for ~ payments, sanctionsor  court decision, the EPA  Chemicai Co., Ethyl sive emissions are, to a
violating Clean Air Act  requirements underthe  will be issuing modified  Corp., Uniroyai Corp., large extent, due to mal-
regulations, one of the  Clean Air Act. Thepro-  air pollution control regu- Shell Chemical Co., adjustment of the car-
Nation's largest oil re- gram would not affector  |ations requiring precon-  EXxon Chemicai Corp. buretor, choke and other
finers will soon begin pub- be affected by any civil or struction review of new  (Exxon Corp.), Aliied engine parts that affect
licizing messages to edu- criminal proceedings and modified industrial ~ Chemical Corp., Rubicon the performance of the
cate the public aboutthe broughtunder any other  plants inboth dirtyand ~ Chemical-Corp., Copoly-  emission control system.
problems with fuel provision of the Act, or clean air sections of the ~ Mer Rubber and Chemical
switching, the EPA State or local law. country. Corp., and American Waivers Granted
announced recently. The new rul i Hoechst Corp. The EPA has granted
American Petrofina of Monoxide Standards review r;? n;:v g?ar:tqsup;:;eor This is the first case in General Mo[ogrs aone-
Texas, fined $107,074 for The EPA recently pro- to construction, or exist-  Which the Agency has year waiver of the statu-
adding too much lead to  Posed, after an extensive ing plants prior to modi- named generators of the  tory 1981 carbon mon-
its gasoline at its Port health-effects review, to fication, to make sure that hazardous waste as de- oxide auto emission
Arthur, Texas, refinery retain the existing eight-  \hen built their emissions fendants, according to standard for its 1.6 liter
during the October- hour atmospheric air pol- on't significantly de- Barbara Blum, EPA engine Chevette, while at
December 1979 quarter in lution standard for carbon griorate clean or make Deputy Administrator. the same time denying a
violation of EPA regula-  monoxide and tighten the irty air even worse: ' waiver request of the
tions, has agreed to spend One-hour standard. The Court’s decision ~ Volkswagen Recall standard for a 6.0 liter
$36,000 of that amount The proposed one-hour 4150 made several major  The EPA announced re-  modulated displacement
to carry outa public in-  Standard would be changes including the cently that Volkswagen  engine planned for the
formation program. changed from 35 parts criteria for determining  of America will voluntar- Cadillac line for 1981.
EPA said the refiner per million (ppm) to 25 which new or modified ily recall approximately The Agency believes
will place ads in news- ~ Ppm, reflecting new plants are subject to regu- 100,000 1975 and 1976  this additional time will
papers and on two sepa-  health data showingin-  jation. For example, fewer Rabbit and Scirocco auto- allow the manufacturer to
rate occasions mail bro- crea.sed. short-term pro- ey plants will have to be mobiles to correct an develop technological im-
chures to its credit card  tectionis l)eeded fO( reviewed, while on the exhaust emission prob.- provements which will
holders (approximately ~ Persons with heart ail- other hand, existing lem. The Rabbits and enable the Chevetteto
170,000 people) to heip ments, espec:ally those plants in dirty air areas Sciroccos affected by the meet the standard for the
spread the word about 9"9399d in querate will continue to operate recall are 1975 models 1982 model year. Tech-
problems of fuel switch-  Physical exertion suchas ynder regulations that with manual transmis- nical and statistical anal-
ing (using leaded fuet in  walking. . subject major changesto sions and 1976 models  ysis of the Cadillac en-
vehicles that require Agenc'y officials say regulatory review. with manual and auto- gine, however, predict
unieaded). :Ii\eg'tdop t eJ;;:ﬁct the . matic transmissions. The that it is capable of meet-
ghtening ot the one-nour subcompacts were pre- ing the carbon monoxide
Final Rules atmospheric standard to ENFORCEMENT viously repaired by’:he egission standard and,
The EPA announced re-  "ésultin the need for company for emission therefore, does not meet
cently that it is issuing more stringent emission  Suit Filed equipment problems, but the criteria for receiving
final rules for recovering ¢ontrols on motor ve- The Department of Jus-  tests show the problem  a waiver.
the costs a company _h'CIGS- Controls currently tice on behalf of EPA has  still exists. The cars were In other action, the
avoids by not complying N use that have been filed a suit seeking the originally equipped with  Agency also granted a
with air pollution laws.  effective inattainingthe  cjeanup of two hazardous catalytic converters, but  waiver of the 3.4 gram per
While the majority of  €ight-hour standard . waste dumps near Baton when the convertersbe- mile carbon monoxide
the country’s 24,000 should 3!50 be sufficient  Rouge, La., andanendto gan breaking internally or emission standard to Ford
major sources of air poliu- for meeting the proposed  jjjegal toxic discharges  melting during normal Motor Company for about
tion are in compliance one-hour limit. from these dumps. The  driving use, they were re- 30,000 of the company’s
with State and Federal air two dumps, known as the moved and certain engine 1981 cars. The cars in-
laws, many are not, an Brooklawn and Scenic modifications were made volved, some Ford Mus-
Agency spokesman said. Highway sites, are lo- to keep the carsincom-  tangs and Fairmonts, and
Sources violating the law cated in East Baton Rouge pliance with Federal some Mercury Zephyrs
by failing to instali and Parish, about five miles emission standards. and Capris, use the 2.3
operate necessary pollu- north of Baton Rouge. liter turbocharged engine.
tion control devices have The Brooklawn site still Ford petitioned the
long enjoyed an economic receives wastes but the Agency to approve a
advantage over those who Scenic Highway dump waiver because available
did what the law required. stopped operating in emission data indicated
The new rules, how- 1974, that these 1981 model
ever, will allow EPA to cars with turbocharged
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engines would not meet
the tighter Federal carbon
monoxide standard
scheduled to take effect
in 1981. The Agency was
also concerned that Ford
would suffer a significant
loss of sales were the 2.3
titer turbocharged engine
not available.

This action is expected
to have a minimal envi-
ronmental effect.

HAZARDOUS
WASTE

Support Asked

EPA Administrator Doug-
las M. Costle has asked
the Nation’s governors to
support sstablishment of
new, safe hazardous
waste disposal sites in
their States.

Earlier this year, EPA
issued regulations to
track the millions of tons
of toxic, caustic, explo-
sive and other dangerous
wastes created by indus-
try each year. These rules,
issued under the Re-
source Conservation and
Recovery Act, also call
for the disposal of these
wastes in an environmen-
tatly sound manner.

“We estimate there
will be a need for from 50
to 125 new . .. hazardous
waste management facil-
ities over the next several
years,” Costle noted.
*About 60 percent of
these facilities are ex-
pected to be treatment
facilities, with the rest
divided between landfills
and incinerators, Our pre-
liminary analyses also
indicate that the greatest
capacity shortages will
be felt in the Northeast,
Southeast and Midwest,
with the most serious
shortages likely to occur
in the Southeast.”

A major concern now
becomes how to assure
that sufficient capacity
will be created to safely
treat, store and dispose
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of the hazardous wastes,
Costle explained to the
governors in a letter. “’in-
tense opposition of the
local public*’ is the prin-
cipal difficuity in creating
new disposal sites, ac-
cording to an EPA paper
that accompanied the
letter.

PESTICIDES

Investigation Slated

The EPA says it will in-
vestigate the benefits and
risks of captan, a fungi-
cide used on many food
crops, because of a pos-
sible-risk of cancer and
other adverse health
effects to consumers and
farmworkers.

The Agency said it has
evidence suggesting that
captan causes not only
cancer but aiso mutagenic
effects an test animals,

The diet of the general
population is exposed to
captan because the fungi-
cide is used, by itself or
in combination with in-
secticides, on awide
variety of fruits and vege-
tables such as apples,
cantaloupes, beans, beets,
and cauliflower. Captan is
also used as a fungicide
on seeds, in home lawns
and gardens, and in phar-
maceuticals, oil-based
paints, lacquers, paper
and other commercial
products.

In addition, the Agency
said agricultural workers
are exposed to much
greater amounts of cap-
tan than consumers when
they are present in fields
during or after spraying.

Withdrawal Approved

The EPA has accepted a
request from Rohm and
Haas Company of Phila-
delphia to withdraw from
the market the sale of
perthane, a chemical pre-
viously produced and
used as an‘insecticide.
This action will allow
Rohm and Haas to sel!
only existing stocks of
perthane for one year.

After that, the company
won’t be permitted to
make further sales of the
product.

Although scientific in-
formation on the effects
of perthane is incomplete,
studies suggest that per-
thane may cause cancer
in experimentai animals.
Rohm and Haas is the sole
producer of perthane. al-
though there are many
companies which formu-
late the Rhom and Haas
material under various
labels.

Rohm and Haas has not
produced the product
since 1978 because of a
decline in demand.

RESEARCH

Research Grants

The EPA recently gave 17
awards totaling $1.6 mil-
lion to universities and
colleges across the coun-
try. The grants, authorized
under the Agency’s new
peer review program,
represent many areas of
innovative research into
environmental problems.

Major areas of empha-
sis are in health research,
environmental biology
and chemistry and phys-
ics. Many of the awards
inthis group are in the
area of chemical threats
to human health and the
environment.

These grants are part
of EPA’s $17.8 million
competitive research
grants program for fiscal
yvear 1980. Additional
results will be announced
later this year.

Approximately 20 per-
cent of the applications
submitted were funded.
Awards range in size from
$44,075 for the study of
the impacts of ocean
dritling fluids on the criti-
cal life stages of animals
living on the bottom of
oceans or lakes to
$265,137 for the study
of human pulmonary re-

sponses to particles and
gases. The average
project period is 2 years.

EPA aiso has awarded
a $367,409 contract to
the University of North
Carolina to conduct a
three-year study on the
effect of several types of
air pollutants on human
cells. The critical study,
using volunteers, will be
conducted at EPA’s Hu-
man Exposure Laboratory
in Chapel] Hill, N.C.

The study will involve
assessing the effects of
air poliution on the
epithelium, the layer of
cells that cover the skin
surfaces, forms glands,
and lines cavities of the
human body. Researchers
will also be studying
lymphocytes, types of
white blood cells which
help recognize and de-
stroy foreign substances
in the body.

The contract was
awarded by EPA’s Health
Effects Research Labora-
tory in Research Triangle
Park, N.C., which will be
responsibie for monitor-
ing the study.

New Publication

Research Highlights 1979
is the title of a new pub-
lication recently issued
by the EPA which offers
a comprehensive review
of major environmental
research advances. Top-
ics covered include:
toxics, heaith effects,
hazardous waste, waste-
water, clean air monitor-
ing and the Chesapeake
Bay.

An index of references
is also included.

For copies, contact the
Center for Environmental
Research Information,
U.S. EPA, Cincinnati,
Ohio 45268 or call {613)
654-7562. The title and
order number is Research
Highlights 1879, EPA
600/9-80-005.

TOXICS

Workshop Held

The EPA and the Con-
sumer Product Safety

Commission recently held
a three-day workshop to
collect information on
substitutes for asbestos.
Participants represented
industry, government,
universities, iabor and
environmental groups
among others.

Asbestos, a known
cancer-causing agent, is
currently used in several
thousand commercial,
industrial, and consumer
products, ranging from
automobile brake linings
to building materiais.
EPA and the Consumer
Product Safety Commis-
sion are considering regu-
lating the uses of as-
bestos in these products.

The purpose of the
workshop was to gather
technical and health-
related data on substi-
tutes for the products.

WATER

Construction Grants

A total of $400 million in
grant money will be pro-
vided by the EPA to 29
States and Puerto Rico to
help them build sewage
treatment plants. The re-
lease was authorized by a
supplemental appropria-
tion for fiscal 1980 signed
by the President on July
8. The money will be
distributed according to
a plan developed eariier
by EPA, which calis for
the funds to go first to
States with “'immediate
needs.”

This sewage treatment
program is a mulitibiilion
dollar government effort
that pays for up to 75 per-
cent of the cost of build-
ing new plants or improv-
ing existing ones to help
contro! water pollution.

The States slated to
receive the largest shares
of the money are: Cali-
fornia—$150,082,000;
Pennsylvania—
$28,669,000;Washington
-—-$24,118,000; Wiscon-
sin—$20,630,000; and
Florida—$19,940,000. 0
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Pollutants from Recharging

A majority of Argonne’s findings indicate
that more environmental damage would
probably result from manutacture of elec-
tric vehicles and their batteries rather than
actual operation of the vehicles
themselves.

The batteries do release emissions when
being recharged, although preliminary
studies indicate these are low-level.
Nickel-iron batteries, for example, appear
to emit hydrogen gas upon recharging and
possibly during operation. Charging {ead-
acid batteries generates the toxic gas
stibine, which could, at certain exposure
levels, result in a breakdown of the blood,
severe gastro-intestinal distress, and
eventual death.

Argonne has found, however, that expo-
sure to stibine during recharging is ata
very low level and poses no health threat to
vehicle operators if the vehicle is recharged
in a well-ventilated area. These findings
also show a similar iow-risk threat for
workers manufacturing lead-acid batteries.

Sulfur dioxide output, caused by coal-
burning to produce and recharge batteries,
will increase, but studies indicate no net
change in the air quality of any urban or
rural area will result, and no relative differ-
ence in total suspended particulate loading
is expected.

““Particulates from the cars themselves
are basically zero,’” says Lynn Andrews,
staff engineer for the Electric Vehicle
Council. The reason no net change in air
quality would occur is because emissions
from power plants providing energy for
battery manufacture would make up for the
lack of emissions from electrics. Andrews
said, however, that the particulates emitted
from the plants would differ from those
emitted by conventional vehicles.

Purdue University’s Institute for Inter-
disciplinary Engineering Studies, which is
investigating a number of questions about
EVs, has done some preliminary studies of
changes in total projected emission levels
of electric power plants that would result
from battery manufacture. Dr. Gene Good-
son said that several factors make these
levels difficult to estimats.

The main problem, he said, is that elec-
tric power plants can be powered by coal,
nuclear power, or oif, ail emitting different
kinds and different levels of particulates.
Goodson said it also is difficult to project
an accurate overall total emission level
because they change at different times of
day.

Argonne findings indicate that the grad-
val influx of electric vehicles into the
manufacturing mainstream will not signifi-
cantly hurt water quality on a national

level, but that locally significant increased
discharges of lead. nitrates, suifur com-
pounds, and potassium chioride into fresh
water supplies will result from battery and
vehicle manufacture.
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Solid waste residues resuiting from
manufacture and operation could increase,
and are likely 1o center around major metal
and coal production areas and near coal-
burning power plants, the study says.

Protecting Workers

Argonne estimates that although workers
will be exposed to hazardous and toxic
materials, levels through January 1, 1987
will not exceed .002 percent of 1975
emission levels.

The lab has determined that several
areas of potential hazard to workers need
further investigation: exposure to toxic and
carcinogenic materials during battery man-
utacture; exposure to burns, explosions
and toxics resulting from structural failure
and electrolyte spillage in large-scale bat-
tery disposal and recycling operations; and
exposure to toxic vapors from petrochemi-
cal processes in production of vehicle
bodies.

One problem with Argonne’s findings is
that projections are based on a fairly low
EV market penetration level, because the
study was conducted before a number of
recent breakthroughs in battery technology
were announced. As a result, estimations
of environmental impact may also be con-
servative. Electric Vehicle Council’s John
S. Makulowich said the mode! used by
Argonne is a feasible one theoretically,
“but in practice, things are moving much
faster.”

The General Research Corporation has
come up with findings very similar to
Argonne’s projections, and these findings
were published in McGraw Hill's Electric
Automobiles.,

Electric vehicles compare quite favor-
ably with conventional vehicles, according
to General Research’s Bill Hamilton, “‘but
they’re not a cure-alf.”

He said their findings project a very
modest effect on air quality, and in some
areas, EVs could offer actual improvement.
""The biggest improvement we could fore-
see was that total urban carbon monoxide
levels could decrease,”’ Hamiiton said, if
the vehicles successfully enter the market
and begin to replace the polluting conven-
tional cars.

The corporation also found that any
emissions from the car or battery, even
during recharging, were negligible. Ham-
ilton predicted that the batteries are un-
likely to present a waste problem due to
disposal difficulties.

The batteries will almost certainly be re-
cycled. You can’t throw them away, be-
cause they are so heavy, some weighing
over 1,000 pounds. *'They also contain a
iot of valuable material and electrical
equipment you would probably want to
hang on to,”’ he said.

Lower Noise Levels

Research General's projections also indi-
cate the vehicles could lessen the noise
pollution burden now presented by conven-
tional vehicles. Traffic noise, says Hamil-
ton, has been found to be the worst noise
problem for urban areas, and electric
vehicles are nearly silent.

An EPA regulatory role that has been
established in the electric vehicle area is
fuel economy measurement. In July EPA
published inthe Federal Register an amend-
ment to its fuel economy program estab-
lishing procedures for manufacturers to
incorporate electric vehicles into the Cor-
porate Average Fuel Economy (CAFE)
program, which requires manufacturers’
average fleet miles per gallon level to reach
27.5 mpgby 1985.

The EPA amendment does not, however,
set up the methods to measure electric
vehicle fuel economy equivalent to those
used to measure petroleum-powered ve-
hicles’ fuel economy. This responsibility
belongs to the Department of Energy. DOE
is now reviewing comments received on
proposed regulations, published in May,
setting up these methads. Final regulations
are expected in early November.

Ironically, electric vehicles could even-
tually end up representing a false savings
in terms of fuel consumption due to the
very legislation that gave electric vehicle
production its big commercial boost.

Public Law 96-185—better known as
the Chrysler *bailout’”’ bili—contained a
rider sponsored by Sen. James A. McClure
(R-ldaho) allowing car manufacturers to
include electric vehicles in their overali
performance figures for Corporate Average
Fuel Economy ratings by EPA.

The end result could be that not only
electric car research and production wili be
stimulated, but so might production of
bigger, more profitable, fuel-inefficient
cars. Because electric vehicles require no
gasoline for fuel, they balance out poor
mileage performances by gas guzzlers.
Thus the petroleum conserving purpose of
electric production could possibly be
defeated.

Argonne determinations indicate
electric cars will represent so small a per-
centage of the American driving fleet that
no real damage will be done, based on an
estimated 1987 on-road total of 100,000
efectrics. {This number represents about
.066 percent of projected total highway
vehicles stock in 1987.)

But due to technological breakthroughs,
Genera) Motors recently announced plans
to achieve a 100,000-car yearly production
level for electric models by 1985, and GM
is only one of several companies with plans
for future electric vehicle production,

although at present no others plan such
large-scale production.

So the real impact of the legisfation on
fuel economy for now is unknown.
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Also, itisn’t as though the energy pro-
duced by the batteries comes from no-
where. The system needs electricity to
provide power for the batteries; this energy
comes from power plants dependent on
fossil fuels or nuclear power. Their ad-
vantage, however, is that many power
plants are in remote areas and do not im-
pact urban pollution the way conventional
autos do. Emissions from the power plants
would also be above ground-level where
conventional cars pollute.

Federal Encouragement

In the meantime, the Department of En-
ergy, primary sponsoring Federal agency,
will spend $40 million this year on electric
vehicle development.

The U.S. Postal Service is engaging ina
cooperative demonstration project with
the goal of reducing the Service’s petro-
ieum use by 20 percent by 1985. (A 20
percent reduction of petroleum use would
represent a savings of over 18 million
gallons of fuel per year.) By 1981, the
Postal Service expects to be using about
3,000 electric vehicles in postal systems in
Arizona, California, Florida, lilinois,
Indiana, Oklahoma, South Carolina, Texas,
and Virginia. The Service plans to keep the
vehicles in operation for 10 years.

In addition, the Tennessee Valley
Authority in Chattanooga, Tenn., is par-
ticipating in a two-year pilot demonstration
of these vehicles, sponsored by the Electric
Power Research Institute. The program is
aimed at determining the characteristics of
present day electric vehicles in an electric
utility system, and identifying high priority
areas for research designing and devel-
opment.

TVA plans to buy up to 20 electric
vehicles for its employees to drive, test,
and evaluate. The Volkswagen Corporation
will supply the first 10 vehicles, and a
second supplier may be selected in the
future.

A Global Trend

The United States isn't the only nation with
an interest in large scale electric car devel-
opment. Electric vehicle associations exist
in Australia, Belgium, Canada, Denmark,
France, Great Britain, Ireland, Japan,
Scotland, Spain and West Germany.

In England, milk delivery trucks have
been powered by electricity for well over
40 years. These fleets, used throughout the
dairy industry, constitute the only long-
term cost effective electric vehicle use in
the world.

Japan was the first country to launch a
major government-sponsored effort for
electric car development. About 200,000
electric vehicles should be on Japanese
roads by 1986.

Daihatsu Motor of Japan, a Toyota
affiliate, has produced and marketed 4,000
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of these vehicles, mostly commercial ve-
hicles, since it began commercially produc-
ing them in 1968. Of 320 vehicles sold last
year, 130 were for personal rather than
commercial driving use.

The West German mail service plans to
use a 34-vehicle fleet of electric vans for
mail delivery in the city'of Bonn.

Major breakthroughs in battery technol-
ogy have been achieved by a number of
corporations, including General Motors
and Gulf and Western Industries.

The batteries developed by the two cor-
porations are more economical than gaso-
line engines in terms of fuel use, According
to Gulf and Western President David
Judelson, the Rabbit developed by his
company runs on a cost equivalent to 46¢
a gallon. This number is based on electric-
ity costs of 5¢ per kilowatt hour, and
represents the average cost of an 150-mile
trip at 55 miles per hour, carrying four
passengers.

Total cost for powering an electric ve-
hicle nearly 200 miles on a single charge is
$3.45. With national gasoline price aver-
aging $1.25 a gallon, Judelson estimates
the G &W electric car could save the
country about one million barrels of oil
daily by the year 2000. The U.S. now uses
about 18 million barrels daily, almost eight
million of which are imported. He said the
electric vehicles potentially could cut the
U.S. trade deficit due to oil importation by
almost 30 percent.

The General Motors Corporation has an-
nounced plans to begin mass production of
the vehicles, and is shooting at a 100,000
car production level by 1985. GM has de-
veloped its own battery, different from the
G & W battery.

Four different kinds of batteries have
reached the advanced technology stage
where they can power an electric vehicle
with certain limitations. The standard {ead-
acid battery that powered Grandma's elec-
tric is becoming obsolete because it
corrodes too easily.

Significant improvements in the lead-
acid system are expected in the future, but
a major difficulty to overcome in lead-acid
battery technology is its weight, and the
ease with which a light battery can be pro-
duced at an affordable cost.

The G & W zinc-chloride battery has
much greater energy density than the lead-
acid battery, and is rechargeable. Also, the
active materials in the zinc-chloride battery
don’t corrode or wear out. The zinc-
chloride batteries have the advantages of
operating at ambient temperature, deliver-
ing full power whether it is fully charged
or almost fully discharged, and having the
potential of a cycle life exceeding EV bat-
tery goals of 500 recharges by 1982,

GM has also deveioped a rechargeable

battery, made of zinc-nickel. The battery
has a much shorter life than the zinc-
chloride battery but does not require pur-
chase of a special recharger because its
recharging capabilities are seif-contained.

Nickel-iron batteries are another kind of
battery fairly advanced technologically.
While the nickel-iron system exhibits iong
life and appears to be capable of perform-
ance levels exceeding the lead-acid sys-
tem, the nickel and iron electrodes in the
battery are expensive.

That's the good news. Now the not-so-
good news.

A bank of batteries for an electric
vehicle can be manufactured for $3,000 in
1980 dollars. This brings the estimated
minimum price tag for a battery-equipped
compact electric vehicle to about $8,500,
not including the cost of a battery re-
charger if one is needed. Estimates put the
cost of a recharger at about $400. Some
electric vehicles can cost as much as
$14,000.

If the battery in the car is zinc-nickel, no
recharger is necessary, but it will only last
about 30,000 miles before it needs to be
replaced, rather than the 200,000-mile
lifespan of the zinc-chloride battery.

The question mark, however, is whether
the total price of electric vehicles would
drop with increased production levels.

Electric cars aren't quite ready for cross-
country jaunts or drag races either. in
1900, a Riker Electric won a race against
gasoline racers and steamers, but most
early electrics could only reach a top speed
of 30 miles per hour.

Things haven’t changed much. Although
a new speed record for an electric car was
set in 1973—138.8 miles per hour on the
Bonneville Salt Flats—most electrics
today reach top speeds of about 55 miles
per hour. Manufacturers say they can build
fast electrics, but would sacrifice the
distance a car can go between charges.
The farthest the G &W Rabbit can go
on a single charge (overnight)} is 150 miles.
The GM model has a projected 100-mile
range without a recharge. The average EV
takes about nine seconds for the car to go
from O to 30 mph, and 17.6 seconds to
reach 55 mph from 25 mph.

These characteristics theoretically
shouid be no real problem for Americans,
says the Department of Transportation.
Surveys show ninety percent of all trips
taken in the U.S. are for 20 miles or less;
ninety-nine percent are for under 100
miles. So it appears that the distance lim-
itation shouldn’t pose any real restriction.
But to free-roaming Americans, any limita- -
tion seems a hindrance, a substantial psy-
chological hurdle to overcome if electric
vehicles are ever going to make it from the
experimental stage to the open market.

Charlotte Garvey is an Editorial Assistant
for EPA Journal.
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Environmental Almanac: October 1980

A Glimpse of the Natural World We Help Protect

Sounds in the Night

he great chorus of cricket,
I katydid and frog music
that marks the nights of
Autumn is now fading and will
be gone with the first hard frost.

The love songs of male katy-
dids and crickets have been
aimost deafening in the Wash-
ington area as the insects
perched on trees and goldenrod
plants sounded their final songs.

The music of crickets has
attracted attention for thou-
sands of years. Ladies of an-
cient courts in China placed
these insects in small golden
cages and kept them for com-
pany in the lengthening nights
of fall. In Japan, city residents
often go outdoors in Autumn
just to listen to cricket concerts

The singing of the crickets is
only one of the more notable
songs in a vast and varied med-
ley of animal noises that mark
the night. Most people, how-
ever, rarely hear the full
symphony,

Midnight, as Thoreau has
remarked, is as unexplored to
most of us as is central Africa.
But the vast majority of wild
animals are active at night, us-
ing the cover of darkness either
as hunters or as the hunted.

Near a pond or stream an ex-
plosive splat can be the sound
of a beaver hitting the water
with its broad flat tail to warn
members of its family of
approaching danger.

Beavers usually cut down
trees with their chisel teeth un-
der the cover of darkness, a
wise precaution in some of the
developed areas where these
large rodents are now active
again. Landowners sometimes
are angry to awaken and find
that prize trees along a stream
have been mysteriously felied.

Other animals active at night
include owls, whippoorwilis,
rabbits, mice, porcupinaes,
muskrats, weasels, deer, mink,
skunks and oppossums.

Among the owls, one of the
most distinctive calls is that of
the barred owl whose hoots.
seem to ask, “Who cooks for
you? Who cooks for you-all?*’ .
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On a northern lake wild
laughter in the night can be
the call of the loon. if there's
a maniacal response further up
the lake, you can assume there
are two loons present.

One of the most famous
night or evening performers is
the woodcock, a robin-sized
bird with a long bill and large
eyes designed for night sight.
The male begins his courtship
flights at dusk in the spring on
acleared area or open space in
the woods. He begins with a
nasal "peent’’ call and then flies
up some 200 feet with wings
whistling.

On his zigzag descent flight
to the “’singing ground’’ the
woodcock begins a pleading
chirping call which should melt
the heart of any female wood-
cocks in the area.

Frogs can sound like the
strumming of banjo strings,
the rattling of castanets, the
hammering of carpenters,
rhythmic snoring, or the bark-
ing of a dog. The rattling of
garbage cans at night is often
caused by raccoons, opposums,
or sometimes bears, Jooking
for food.

The nighthawk, a large slim-
winged grey bird with white
wing patches that flies like a
large swallow, folds its wings
and drops earthward like a dive
bomber during its courtship
flight. It then zooms up sharply
at the end of the drop witha
sudden whir that sounds like
the well-known Bronx cheer.

Some of the most striking
bird songs are heard at night.

“The evening was calm and
beautiful, the sky sparkled with
stars,’’ wrote John James
Audubon in 1834, “Suddenly
there burst on my soul the
serenade of the rose-breasted

bird, sorich, so mellow, so loud

in the stiliness of the night
that sleep fled from my eye-
balis. Never did | enjoy music
more.”’

He was writing about the
handsome rose-hreasted gros-

beak he heard while near the

Mohawk River in New York

State.

The clear and flute-like song
of the hermit thrush in the
evening has led some people to

call this singer the American
nightingale.

In bright moonlight birds that
normally are heard only in the
daytime such as the song spar-
row, marsh wren, and redwing
blackbird begin to sing.

One of the most famous
moonlight singers is the mock-
ingbird which has a remarkable
repertoire of songs. Its usually
liquid but occasionally harsh
voice can often be heard in
downtown Washington when
this bird perches on street
lamps or roof tops to sing
during a full moon.

In contrast, the awkward
long-legged great blue heron
can only summon up a hoarse,
gutteral croak when it flops
through the evening.

Loud crashing sounds in
woodland underbrush are
usually made by deer, elk, and
sometimes bear. Deer, when
frightened, will give a loud
snort. Male deer also snort
when attacking rival males dur-
ing mating season. Mother deer
utter a soft bleating sound when
calling to their young.

All these night-time sounds
give clues to the activities of
the creatures with whom we
share the earth. Since we are a
minority in the animal kingdom,
it can be useful to learn some-
thing about the other inhabi-
tants of this planet. Some
understanding of these crea-
tures and the earth that sup-
ports us all is essential if we
are to be at peace with our
environment.

With the coming of the sun-
rise a new chorus of bird songs
begins, not as vigorous now as
in the spring, but still moving.
Those remarkable aerial acro-
bats, the chickadees, are
bustling through the trees with
their cheerful little calls. A nut-
hatch, the small bird that walks
down a tree trunk head first,
begins its nasal lionking.

Sparrows are twittering in
the bushes, a rooster crows from
a distant farm, a meadowlark
whistles from the pasture. A
new dawn has arrived and all’s
right with the world.—C.D .P.
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News Briefs

AWARDS PROGRAM

Twelve EPA officials have received bonus awards ranging from $10,000 to
$20,000 for outstanding job performance under the Agency's first use of an
incentives awards program created by the 1978 Civil Service Reform Act.
Winners of the $20,000 distinguished executive awards are: Walter C. Bar-
ber, Deputy Assistant Administrator for Air Quality Planning and Standards;
E. C. Beck, Assistant Administrator for Water and Waste Management; Roy N.
Gamse, Deputy Assistant Administrator for Planning and Evaluation; and
Richard D. Wilson, Deputy Assistant Administrator for General Enforcement.
Winners of the $10,000 meritorious executive awards are: Rebecca W. Hanmer,
Regional Administrator of EPA's office in Atlanta; Michael P. Walsh, Dep-
uty Assistant Administrator for Mobile Source Pollution Control; Henry E.
Beal, Director, Standards and Regulations Evaluation Division; Steven R.
Reznek, Deputy Assistant Administrator for Environmental Engineering and
Technology; Marilyn C. Bracken, Associate Assistant Administrator for Toxics
Integration; James A. Rogers, Associate General Counsel for Water and Solid
Waste; Richard T. Dewling, Deputy Regional Administrator of EPA's office in
New York City:; and Frank Princiotta, Director, Energy Processes Division.

HUMAN HEALTH STUDIES

Administrator Douglas M. Costle recently notified EPA officials that Agency
policy in the use of human health and exposure studies will be clarified.
New guidance is being prepared which will provide that generally such pro-
posed studies are submitted to the Assistant Administrator for Research and
Development for review to ensure that they are consistent with accepted
scientific practice in design, execution, and peer review.

EPA Journal Subscriptions

Do you know someone in industry or in a civic
group who wants to keep up with national
environmental developments involving EPA?
Let them know about EPA Journal. If they want
to subscribe, give them this form. The sub-
scription price is $12 per year and $15.00 if
mailed to a foreign address. A single copy
sells for $1.20. (Agency employees receive
this publication without charge.) Anyone
wishing to subscribe should fill in the form
below and enclose a check or money order
payable to the Superintendent of Documents.
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