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Distinguished Peace Leadership Award
“Couraneous Leadership for Peace - To Keep the World Whole”

who have acted for all humanity in providing courageous leader-
ship for peace. By honoring these individuals, we hope to help
shine a light on the important work they are doing for a more peaceful
future, a future we can be proud to leave to our children and grandchildren.

0 ne of the special projects of the Foundation is to honor individuals

Anne and Paul Ehrlich are outstanding global leaders. We honor
them for these reasons:

They are global citizens. Their work on human population and
natural resources knows no boundaries, They speak for humanity and for
Earth. They have addressed major problems that cannot be solved by any
one nation. They must be solved by peoples of all nations.
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They are advocates of human dignity. They have consistently advo-
cated a more equitable distribution of resources, and the use of resources
based upon need, not greed.

They are visionaries. They have looked to the past to project the
future, and they have seen that present trends carried into the future
suggest a picture that is bleak and frightening unless there is intervention
to change the course of history.

They are educators committed to action. They have directed their
education toward the creation of a more decent world in which humans
live in harmony with Earth and do not exceed its carrying capacity. They
have consistently sounded the alarm that our population growth and
resource use have entered into the danger zone. But they have not only
sounded the alarm. They have offered constructive proposals for solving
our most serious problems.

They have persevered. They have demonstrated their commitment
over their entire professional careers. And their commitment has been
more than just professional. It has been personal. It has been a commit-
ment that continues to envelop their lives.

Peace in the Nuclear Age requires not only ending warfare as an
institution, but also creating the conditions for humans to live with dignity
and decency upon the Earth. Anne and Paul Ehrlich have been tireless
workers for creating the conditions of peace on our planet.

Dawvid Krieger
President
Nuclear /i'ge Peace Foundation

INTRODOCTION

In 1989, my own father received the Foundation's Distinguished
Peace Leadership Award, and it has meant a great deal in his work, and
inmine. But my interestin the issues of nuclear power and peace goes back
much further. For as long as I have been diving—fifty-one years—I have
shared the sea with the atom. I watched as the oceans were used first as
testing grounds for nuclear explosives, then as dumping grounds for waste,
and finally as highways for the transport of high-level material for
reprocessing. I have lived to see the Bikini Atoll go from Paradise to
ground zero to what the National Park Service considers an “undersea
cultural resource™— a tourist attraction. Over the years, I have watched
the atom eat away at the human body and the human soul. T have watched
as fear and uncertainty darkened the faces of children who were asked what
they thought the future held for them. And like you, I have said,
“Enough.”

I still share the sea with the atom, though I have hopes that we are
making progress, First, the bad news. From the Farallons to Ireland, the
legacy of dumping nuclear waste continues to haunt us. In the extreme
north of Russia, we now know that entire reactors were dumped into the
ocean. And Japan proceeds with the reprocessing of spent fuel, using the
oceans of the world as a roxic highway. Ten years after Chernobyl, nuclear
power plants continue to operate around the world, gobbling up capital
and subsidies, generating waste that is forced upon communities too
politically weak or too poor to resist.

The ocean is the great teacher. It teaches us that we are awater planet.
Like the human body, the planet Earth is one organism. Its diverse parts
are connected by fluids. Everything is connected. That is the strength of
the system. But it can also be a weakness, if a substance is introduced that
must be isolated. For isolation is a myth. In the case of nuclear waste, it
is a dangerous myth,

Like the water systems of planet Earth, people are connected, too.
France’s nuclear tests in the South Pacific aroused unheard-of protests
around the world. Even in placid Fiji, where I was staying, people took
to the streets. There were economic boycotts, diplomatic protests, furious
editorials, marches, and even the hint of an independence movement in
French Polynesia.



They set out to test the power of their new little bomb. But what
emerged triumphant was the new power of world opinion. More and
more people are saying, “Enough.”

As both Anne and Paul Ehrlich have recognized, the atom’s most
grievous effect has been to poison the future. The well-being of our
descendants should be our greatest concern. We should be conserving
options for them, handing down the tools they will need to meet the
challenges of survival. Instead, in the form of nuclear weapons and waste,
we are giving them a legacy of cynicism unparalleled in human history.
We are essentially telling our children and grandchildren that this prob-
lem, which we created but were too uncaring, greedy and selfish to solve,
is theirs.

If our descendants are to have a future, itwill be greatly assisted by the
work of organizations such as the Nuclear Age Peace Foundation, and
Anne and Paul Ehrlich, They are building the future with education,
honesty, and hope.

Their work goes beyond half-lives and kilotons to address the crucial
cthical issues raised by the atom. And thus they have challenged us to face
the hard questions, to revise and humanize our conceptions of power and
security. They demand that we imagine and work for a better future, and
help us learn how to put the atomic genie back into the bottle.

Jean-Michel Coustean

Puut B, Enmiice, P,

ENVIRONMENTAL SECURITY

here is no line separating what we consider as

environmental security and security in the

more classical, military sense. The links be-
tween security traditionally conceived and the
welfare of the environment are many layered and
move in both directions. Purely military deci-
sions have impacts on global environmental health, and vice versa. Let me
first discuss how military issues affect environmental security, and what
the current situation is regarding this matter.

Nuclear war, obviously, isa subject that the military is concerned with.
As everyone surely knows, a major nuclear conflict will not leave the
planctary ecosystem untouched. Nuclear winter will set in, dooming our
species and perhaps mostlife on Earth, Thisisa clear instance where what
would be traditionally classified as purely pertaining to military security is
intrinsically related to global environmental security. Anne and I and a
number of our colleagues struggled from the mid 1960s until the early
1980s to persuade people to pay attention to the likely environmental
impacts of a large-scale nuclear war. We were not taken seriously until
Crutzen and Birks’ paper appeared in 4mbis and then Turco, Toon,
Ackerman, Pollack, and Carl Sagan began constructing rigorous math-
ematical models describing how Earth's atmosphere might behave in the
event of a full-scale nuclear conflict. And we spentagreat deal of our time,
as did they, on the nuclear winter issue. One of the heartening picces of
news at the time was that the world’s military establishment was very
interested. Both the Americans and the Soviets were much influenced by
our research. I think that it was one of the turning points at which people
on both sides began to comprehend that there is no such thing as a
winnable nuclear war.

Today, as opposed to even 1980, global military strategic thinking has
been changed to the extent that the possibility of a large-scale nuclear war
is very much smaller. And this is something to feel good about. This is
not to say, of course, that all is well — things are in bad shape now, and
we may be moving in the wrong dircction. We cannot afford to be
complacent, because if extremists like Zhirinovsky or Buchanan are voted
into power, it is conceivable that we could move back to the posture of



threatening each other with nuclear annihilation.

We must never move backwards, and everyone has to work very hard
to see to it that we don’t return to the Cold War. The world political
situation is currently delicate enough for the scene to revert to the bad old
days. Especiallyimportant is Russia’s future. Thankfully, Yeltsin remains
in office. Events in Russia should definitely be watched very closely.

Poputation Crisis

Let me now discuss how matters relating to environmental health
shape military security. First the population explosion. Fifty-eightof the
world’s academies of science, essentially every academy of science of any
stature in the world — the U.S. National Academy, the Royal Society, the
Indian Academy, the Russian Academy — are unanimous in declaring
that if we do not solve the population crisis, we will be doomed.

A recent statement signed by about two thousand of the world's
prominent scientists, including more than half of all the Nobel Laureates
in science, warns humanity about the disaster that could ensue as a result
of increasing population. We cannot continue in the future the way we
live today. Population growth impedes our ability to continue to keep
even a small portion of humanity well-fed, well-housed, with plenty of
opportunities. It helps to keep a very large chunk of humanity in an
intermediate condition, struggling for a better life, and keeps several
billion people, at least a billion, in poverty, without decent food, housing,
or anything else.

Growth in population, by undermining the Earth’s ability to support
society, consequently also threatens security as it has been traditionally
conceived. For example, petroleum supplies will be almost entirely
depleted, from an economist’s point of view, in the near future. Most of
the estimates are that with current trends in consumption, petroleum
supply will fall short of demand by the early part of the next century. It
was quite foolish for politicians in Washington to have tried to retract the
four-and-a-half-cents-a-gallon gas tax when they should be putting on
four bucks a gallon. And all one has to do is think back to the Gulf War
to fathom the kinds of potential there is in such a situation for generating
large-scale military conflict. I would like to impress on you something
that you probably understand but our politicians don't, particularly with
their two-, four-, and six-year approaches to planning; and that is, you
can't decide today that we shall abandon petroleum and automobiles and
walk or bike to work, and employ mass transit tomorrow. It takes
something on the order of three or four decades to affect deep systemic
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changes. Once you've developed a new energy technology, for example,
you cannot expect it to become dominant overnight. Evenifitis very well
developed at the very beginning of its deployment, it will take thirty or
forty years before it is universally used. By this estimation, itis already too
late to shift from a petroleum-based economy to some alternative form,
because the petroleurn crisis will definitely hit hard by 2020. People
simply do not grasp the kind of time spans that we are facing. We cannot
afford to be complacent.

There is also the problem of environmental refugees. Some estimate
that there are as many as 25 million of them today. Ifyou think there isn't
a huge potential for conflict here, you would be wrong. It's going to get
worse, and there will not be much that we can do about it,

Fresuwarer SuppLy

Yet another environmental concern that threatens peace is the loom-
ing freshwater supply crunch. Humanity is already using roughly 54per-
cent of the available freshwater that flows on the surface and depleting the
groundwater in many aquifers as well. Water usage is on the rise virtually
everywhere. And many of the military hot spots in the world are places
where large river systems are shared by countries that are not entirely on
friendly terms with each other; Syria and Israel are examples. The Arab-
Israeli war of 1967 was primarlI}f over water. These conflicts can get worse.
And again, remember there are still plenty of nuclear weapons out there.

Anorner Groat Fooo Crisis

Now that you have heard the bad news about water, steel yourselves
to learn that we are also, unfortunately, on the edge of another global food
crisis. Asamatter of fact, at this very moment food prices, grain prices are
rising. People at the International Rice Research Institute are quite
concerned that rice production will not keep up with population growth
and demand for rice in Asia. The demand in China and Japan, as many
of you may have read, is likely to be absolutely colossal over the next twenty
or so years. It does not take genius to understand what might happen to
peace if all of a sudden that demand cannot be satisfied.

We are in a very different situation today from where we were around
1965, when we had an earlier global food crisis. Between 1965 and 1970,
the Green Revolution was started. Twon't go into the details about why
it was an ecological and probably a policy disaster, although Norman
Borlaug, who received the Nobel Peace Prize for starting the Green
Revolutionin wheat, said ata meeting that I recently attended, “You know
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that in 1970 when I got the Nobel Peace Prize, | said this gave us thirty
years to control the population of the planet. You've wasted most of that
time now, and we may very well be cooked.”

The reason we may very well be cooked is that the Green Revolution
was a matter of transferring an in-hand technology, a technology that was
already widely deployed in the rich countries, to the poor nations. The
agricultural technique of using high-yield crops in combination with large
amounts of fertilizer and water was simply transferred to developing
countries. Today we're facing a new food crisis, but we have no new
miracle technology on the shelf. We cannot even imagine what kind of
technology today might match the kinds of results that the Green
Revolution technology produced in the past. Just as in the case of energy
technology, it takes considerable time to invent and deploy new agricul-
tural technologies — a new, deployable technology does not materialize
instantly. It takes time.

T'his state of affairs makes biologists very nervous. We believe that
serious food problems are on the horizon in the next decade or so. And
this probably does not mean anybody in this room will be hungry, because
all of us, if food prices triple, will just pay three times as much for our food
and save a little less or cut costs elsewhere. But you should remember that
alot of people in the world spend 85 or 90 percent of their income on food,
and many people even in the United States spend percentages that come
close to that, and if you double or triple food prices, social stability will not
be in sound shape.

InFecTions Diseast

Yet another serious environmental hazard that is blowing our way is
infectious disease. Rapid transportation systems and the increasing size
of the population bring people closer together, making everyone much
more vulnerable to epidemics. Biologists have been predicting since the
1960s at least that massive new epidemics will sprout up.

We started making such predictions at about the time the Surgeon
General announced that the fight against infectious disease was over, in
1967! At the time we were concerned about Ylang-Ylang fever, the
Marburg virus, Lassa fever, and a whole series of diseases that just missed
becoming massive epidemics. And then, of course, in the early 1980s,
AIDS appeared. It is the first, but certainly not the last, of new epidemic
diseases that will enter our population as we, by increasing our population
size, make it easier for infectious transfers to occur from domestic or wild

animals,

Larger and larger populations are coming in closer and closer contact,
particularly in Africa, which houses huge reservoirs of discase. The larger
a population, the bigger the chance of a transfer; the larger a population,
the bigger the chance the disease can become endemic in the human
population. Measles was not a disease of human beings until cities with
populations between about 50,000 and 500,000 people came into exist-
ence. Epidemics die out unless they can keep spreading through large
numbers of people.

Most people don't understand how seriously ATDS and other epi-
demics threaten peace, but consider how politicians have tended to handle
it. Some have proclaimed that AIDS is God's punishment on gays and
have uttered similar nonsense, often creating tensions and division within
societies. When there are epidemics, there is often also the potential for
international conflict. I'm not saying that disease is necessarily going to
lead to nuclear weapons activities but there are enough mad-men around
to make it possible to believe anything. A country might barricade itself
against another country, or even bomb it in the name of containing some
infectious disease.

Exvinonmentas Inpact Eavarion

Thebasic world environmental situation can be summarized elegantly
in terms of the so-called “1 = PAT" Equation. “I" here stands for the
impact that human beings have on the life support systems of the planet.
“T" is a product fundamentally of three different factors. One is the size
of the population, denoted by “P” in the equation; the second is a very
important factor, namely the per capita affluence or consumption,
denoted by “A.”  Per capita consumption is not so much a function of
how many people there are. Rather it describes the impact each person
has on the planet. If someone drives to work in a 1960 Buick and goes 50
miles, then that person will make a larger impact than the individual who
bikes the 50 miles. The third factor in the equation is picked out by “T,”
and this is the technology used to supply the consumption by the
population. So you have population size, per capita affluence or consump-
tion, and the technologies used to supply that consumption. Note that
similar values for “I” would be obtained if there were high consumption
and very efficient technologies or if there were low or medium consump-
tion and lousy technologies (assuming the populations to be the same size).

What can you conclude on the basis of this equation? A number of
things. Firstofall, the U.S. is the most overpopulated nation in the world.



It is the third largest population with the highest per capita consumption
and far from the most efficient technologies. No one has ever come up
with good reason to have more than 135 million people — about half the
number we have today. That is, we have already overshot anything that
could possibly be considered an optimum population size by at least 100
million people, given the rate of our consumption. We Americans are
super-consumers and super-polluters.

Consider energy use as a useful index of consumption levels and of
environmental impact. The average rich person in the world uses about
seven and a half kilowatts per annum — that is 7,500 watts per year. How
do you use 7.5 kilowatts? Right now you are each running at about 100
watts. Most people run at about 100 or 115 watts — just like a 100-watt
lightbulb. This literally means that if youwere placed in a tub of cold water
and a 100-watt lightbulb was put in another tub of the same volume, both
tubs would heat up at about the same rate. Of course, you would need a
little straw to breathe through, though!

Energy utilized for body maintenance is but a tiny fraction of 7,500
watts. What about the rest? It's in the light fixtures, it's in manufacturing
automobiles and driving them, and in the myriad activities, large and
small, that we undertake daily. You get a number like that by taking the
energy consumption of the country as awhole, and dividing by the number
of people in the country. And the average rich person in the world — that
is, the average person living in a country that has more than $4,000 per
capita GNP (that's the usual dividing line) — is about 7.5 kilowatts. Poor
countries, that is, those below the $4,000 per capita line, run at about one
kilowatt of energy consumption per person per annum.

And surprise, surprise, the U.S. runsatalmost 12 kilowatts per person.
This is three or four kilowatts higher than Japan or Sweden and many
other developed countries. We are super-consumers. And we are also
super sloppy with our technologies; and, therefore, our impact on the
planet is absolutely gigantic. We in the U.S. must change our habits and
consumption-driven lifestyles.

Goon News ox e Acanemic Fronr

My talk thus far has been quite depressing and downright scary. Let
me end on a hopeful note. All may not be lostafter all. There is good news
on the academic front. 1 know that's hard to believe! Oeccasionally,
academic communities can become galvanized. T have to say that a
number of first-rate, renowned scientists, when they started becoming
active on the nuclear winter issue in the 1980s, had to put on the
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backburner a lot of other projects that they were focusing on, had to dig
into their research funds, and had to endure other hardships. They
managed to highlight the nuclear winter scenario at no small personal
sacrifice.

Carl Sagan, who you have honored here, was a person who turned his
very great talents with the media and, we may note, not an insubstantial
amount of money that could have been used for other work, into the
nuclear winter matter. We all actually discovered at that time something
[ have never forgotten, and that is how wonderful a public relations firm
can be. I think the lesson for a foundation like yours is that a public
relations firm can be very useful. At the time we managed to raise
$750,000, which was not a lot of money, but it allowed us to hire a good
public relations firm to handle spreading the word about the results of
several scientific meetings that Carl and I and others convened. As some
of you may recall, we had color pictures in Time, in Newsweek, in U.S.
Newws, and so on — full-page or bigger articles. If you can find the money
for PR to get out an important message in our society, never, Never, never,
neglect it.

To return to the main point, portions of the scientific community are
becoming galvanized again. A nice thing that is happening at Stanford at
the moment, and several other places where I am involved, is that
ecologists and economists are finally working together on environmental
issues. The environmental scientists are convinced that they know more
than enough about the direction toward which the world is moving, but
they need assistance in making concrete policy recommendations. The
economists are being very helpful there.

The issue of carbon taxes is an illustration of how economist-
environmental scientist cooperation can be fruitful. Ecologists like taxes
on gas. But if you puta three-dollar tax on gas, what about the poor people
in the Los Angeles basin who have to drive two hours each way to jobs as
grocery sackers? One solution to that is that you use that money to lower
the FICA tax, which everybody has to pay. This puts money back into the
pockets of poor people. That’s a very regressive tax anyway. Clearly,
economists have much to contribute, and indeed many economists are
working together with environmentalists. And these are not just fringe
economists. People like Ken Arrow, who won a Nobel Prize in economics,
are involved.

Another example relates to my own views on the relation between
birthrates and taxation. Foralong time I thought it would be a good idea
to institute an incentive system for decreasing family sizes in our income
tax structure. Then a lot of people said to me, “No, if you take away the
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allowances for children, then you will be hurting children.” 1 allowed
myself to be convinced by such arguments. Afterall the goal is to take care
of the people who are alive while the birthrate is engineered below the
death rate until sustainable levels are attained.

Recently I have been working with two economists in my lab. One of
them shared 4 joint chairwith a person in our Economics Department and
he urged, very persuasively, that I was mistaken. He maintained, backed
of course by rigorous argumentation, that it was in fact silly to have a pro-
natalist policy embedded in the income tax structure, He said that doing
so sent exactly the wrong message. If people don’t have enough money to
take care of their children, there are other ways of handling the problem
than giving them $1,000 deduction on their taxes. The problem is that if
a deduction is given to the poor, you also then have to give it to the
Kennedys and all those well-off people who do not need ir.

Tue Inporrance or Eavavimy

Allow me to tell you of one more project. Anne and 1 and Gretchen
I}Exll_‘,fT who is one of our colleagues at Stanford, have been conducting a
series of studies on how equality as an issue interacts with population
resources and the environment. The study is very interesting.

It turns out that the more equality of opportunity you have in your
society, the lower your fertility rate is likely to be. That is, the fewer
children you are going to have. This relates very strongly to something
that is well known, of course, and that is, empowering women tends to be
beneficial in many ways, including lowering birthrates, Take a place like
sub-Saharan Africa where women do almost all the farm work and
production, but still do not get the same access to farm credit, farm labor,
and so on, that men do. Suppose that women began to be treated equally
there. Qur studies suggest that birthrates would fall, and incomes would
increase,

Equally interesting is that equitable distribution of cultivable land
tends to result in full utilization of the production capacity of the land. The
most efficient farms tend to be not gigantic hacienda-type operations.
Large farming units are just too big. People cannot pay enough attention
to the specific needs of individual animals or individual fields. Even very
slight differences in soil slope or exposure to rain will mean that a different
crop or a different type of planting should be undertaken. But in a very
large operation there are labor gangs and overseers, and all land is treated
in the same fashion. The ideal size for a farm is a moderately large family
farm where the farmers can enjoy the advantages of being large, but at the
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same time the farm is small enough so that the farmers know the fields and
the animals individually. Proponents of land reform in developing
countries have been on the right track.

I think the bottom line that you should all take away from this talk is
that those of you who have been fighting racism, sexism, religious
prejudice, gross economic inequality, and similar horrors, have also, in
effect, been working at the same time to solve the environmental crises
engendered by population explosion. And since environmentalissues and
traditional security matters are interconnected, those of you fighting for
social justice have also been working indirectly to solve the problem of

warfare.

Paul R, Ebrlichis Bing Professor of Popuilntion Studies, Department -:y" Rialagical
Sctences, S.rura,f&m’ University, Heisamemberof the U, 8. National deademy af Sciences
and was awarded the Kafoord Prize of the Ro al Swedish Academy of Setences.
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“Those of you who have been fighting racism, sexism,
religious prejudice, gross economic inequality, and similar
horrors, have also, in effect, been working at the same time to
solve the environmental crises engendered by population
explosion. And since environmental issues and traditional
security matters ave interconnected, those of you fighting for
social justice have also been working indirectly to solve the
problem of warfare.”

Paul R. Ebrlich, Ph.D.

“We need to keep the lines of communication open, and stay
informed on what is going on. If we stop watching, the
government will stop paying attention to safety and bhealth
concerns, and return to the way it used to be, to the bad old days.
Both the genie that is in the weapons and the genie that is in

the waste products have to be closely watched.”

Anne H. Ebrlich, Ph.D.
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Tre Envinonmentar, Costs of
Prepanin For Wa

The nuclear genie came out of the bottle after

I was born. I was not born in the Nuclear
Age, but I would like to outhive it. I thinkwe
all would. But stuffing the nuclear genie back into the bottle is not going
to be an casy task. Not only are the weapons still around, but there is also
the problem of the colossal mess that was created while producing them.

I wonder if you have any idea how many billions of dollars have been
spent by the United States alone on nuclear weapons. And you can be sure
that a similar cost has been incurred on the other side. Indeed, from the
point of view of the environment, I understand the cost is considerably
worse, which is difficult to imagine. More than 2,000 atom bomb tests
have been conducted since 1945 — almost a quarter of them above the
surface, the rest underground. The United States accounted forabout half

of them.

At the height of the nuclear arms race, we had something like 37,000
nuclear weapons in our arsenal. Then we became prudent and cut them
back to a mere 25,000 during the 1980s! However, it would be a mistake
to infer that our overall capacity for destruction was reduced in any
significant sense. We were upgrading the technology of the weapons as
we were decreasing their numbers. They flew faster and were more
accurate. You could adjust the size of the weapon to the size of the target
and perform similar fine-tunings. I am sorry to report that our govern-
ment is upgrading weapons technology right now.

Recently there has been an attempt to find out just how much we paid
for our nuclear weapons program. Keep in mind that the figure that I shall
share with you is only the cost of nuclear weapons and does not include the
pricetag for the rest of the defense establishment. In1995 dollars, the total
cost, since 1940 when the Manhattan Project was launched, comes to
about $4 trillion — almost as much as our current national debt. This is
a huge sum and it is probably still higher, but we cannot know for sure
because of government secrecy.  Furthermore, the nuclear arms program
is not over, even though we are dismantling warheads now at a rapid rate.
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U Itirf:atel}r, Tbelieve that we will dismantle all the weapons, and once that
decision 15 made, the costs of dismantling and cleanup, which will take
several decades at least, will have to be added to the §4 trillion.

Let me say a little more on how the 84 trillion was spent. Our
government, of course, has never fully accounted for all of this and is
always very busy keeping the public in the dark. That $4 trillion is
somewhere between a quarter and a third of all U.S. military spending
h'-::m 1940 to 1995. Nuclear weapons were touted, in the beginning, as
beingboth an inexpensive and formidable form of defense. Well, itis fairly
cheap to make them — only some $378 billion. But it is not going to be
cheap to clean up after them. And it has not been cheap to deliver and
deploy them. Deployment, research and development of delivery systems,
navy propulsion, and so forth, account for half of the $4 billion. Another
big expense is the 3 C's — command, control, communication — plus
intelligence, all costing more than $1 trillion. Safety and security precau-
tions are not cheap either. In 1995 alone, we spent some $33 billion on
nuclear weapons; $21 billion of it was spent through the Department of
Defense. Operating, processing, modernizing, and so forth, amounted
to 512 billion — the biggest chunk. Spying and satellite surveillance
accounted for another $5 billion. Research, including ballistic systems,
accounted for almost 83 billion more. Only $1 billion — a piddling
amount in comparison to the rest— was spent on cooperating with states
of the former Soviet Union to try to bring the former Soviet Union’s
nuclear apparatus, now scattered through half a dozen countries, under
some kind of control. We have to do more to help them.

Most of the remainder, approximately $12 billion, was spent by the
Department of Energy (DOE). The public generally is unaware that the
DOE is the organization that makes the nuclear weapons. Itisa separate
agency, which has been the case all along, to keep control of nuclear
weapons-making out of the hands of the military. In managing our
stockpile of nuclear weapons, the DOE spent $3.4 billion in 1995. It spent
another §3 billion for waste management, almost $2 billion for facilities
cleanup, $2 billion for managing the nuclear materials that it possesses,
and about $0.5 billion on technology development for waste cleanup.
Dealing with these nuclear and toxic mixed wastes is a huge technical
problem. Further complicating matters is the fact that no records were
kept in the early days concerning where and how much wastes there were.

_ The remaining portion of the $33 billion was expended by a number
of other agencies, including the Arms Control and Disarmament Agency.
The latter's budget is comparatively small; nevertheless, we should all be
glad that the Agency even exists.
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Permanentiy Remimine Noctean Wrapons

Let me now turn to discussing the problem of permanently retiring
our nuclear weapons. Historically, we recycled old weapons by converting
them into new weapons. This has been going on for decades. But now
we are faced with leftover fissile materials, which are extremely dangerous
to have lying around. Shrinking our stockpile is the goal right now. The
Cold War is over and we now have treaty obligations — although some
of these treatics have yet to be ratified. Reducing the stockpile to
something like 7,500 warheads by 2003, which is decidedly smaller than
it used to be, is the task at hand. Of course, I hope we are going to work
on getting the stock even lower.

It is still a big change from 21,000 warheads in 1990, six years ago.
Between 1980 and 1992, some 13,000 weapons were dismantled, and at
the moment, the rate is 1,400 a year. Safety becomes an issue if the rate
of dismantling is increased. Dismantling, however, only means taking the
weapons apart. It does not mean destroying the dangerous parts of the
warheads, particularly the plutonium pits and the highly enriched ura-
nium (HEU). Destroying or disposing of the radioactive components,
especially plutonium with a half-life of 24,000 years, finding some way to
make them safe for future generations is a problem we have yet to solve.

The highly enriched uranium, which is the other major fissile compo-
nent of nuclear weapons, can be mixed with depleted uranium, which is
what is left over when natural uranium is enriched for nuclear fuel. If the
highly enriched uranium contained in nuclear weapons is mixed with the
depleted uranium, the product is salable reactor fuel. A much tougher task
is disposing of plutonium. Russia has approximately the same amount of
plutonium as we do. And we need to work together to learn how to carry
out disposal. One of the dangers of the post-Cold War world is that a lot
of people, particularly in the military, but outside of it as well, still think
that plutonium can be viewed as an asset, We need to come to terms with
plutonium, and view it for what it is — a liability and a real threat to the
future.

The National Academy of Sciences, a year or so ago, made several
proposals for disposing of plutonium. There were two principal ones. The
first was to mix plutonium with very toxic and radioactive wastes that were
produced in the process of making the nuclear weapons, glassify (vitrify)
the mixture, then bury it in some deep disposal place. The reason for
combining the plutonium with the wastes that were produced when
making the weapons is that such a mixture is extremely dangerous to
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handle. This presumably would deter theft by individuals interested in
making clandestine bombs.

Their second proposal for disposing of plutonium is to use it in breeder
reactors in the nuclear power industry. In my opinion, that is a less
attractive proposition. Not that the other disposal method is going to be
easy.

Cueaning Up e Nuciean Mess

What about this business of cleaning up the far-flung empire of
nuclear weapons-making facilities? The cost estimates range all over the
place from 8200 to $500 billion over many decades. I have even seen one
estimate that says that it will take up to 75 years for completing cleanup.
So it may even be in my grandchildren’s lifetime that the nuclear genie is
finally put back in the bottle.

In its heyday, the Department of Energy ran a network of 17 sites
scattered all over the countryin 13 states. Ifthe network had been a private
industry, it would have ranked in the top 20 of the Fortune 500. There
were as many as 120,000 employees at one time and some seventy-plus
private contractors who ran these facilities. There was very poor oversight
from the government and no accountability to the public. In the early
years, almost no records were kept of what was happening to the materials
and the wastes that were produced in the process of making nuclear
weapons.

Now cleanup has begun. But most of what has been accomplished so
far is assessment of the problem and stabilization of the most dangerous
aspects of it. Many of the facilities, mostly those for making missile or
warhead parts, have been decommissioned. But closing them down meant
that something like 26 metric tons of plutonium were left in the pipeline.
This is abouta quarter of our entire inventory—not a small amount. Huge
amounts of spent fuel and sludge are stored at various sites, principally at
the Hanford and Savannah River sites, Millions of gallons of radioactive
materials have leaked at the Hanford site and are moving slowly toward
the Columbia River.

The cleanup has really only just begun, and much of it takes place
locally in negotiation with local people. Workers at the sites and local
citizens are the ones who have been the victims all along of exposure to
nuclear materials and wastes. Much of the waste has leaked into the
groundwater. Atvirtually every DOE facility, in fact, they have discovered
that happening. Storage was unbelievably bad. Radioactive materials and
wastes were stored in huge single-walled tanks. The ones at the Savannah
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River site are the size of the Capitol dome. These contain millions of
gallons of highly radioactive waste, sometimes mixed wastes, and some are
potentially quite explosive. In many cases, no one knows precisely what
isin these containers. So the cleanup process is going to take many decades
and cost many millions more. A medium estimate is somewhere around
8350 billion. We have paid about $30 billion so far, since the late 1980s

when the cleanup began.

Lierong 7ag Lio or Secrecy

The important development is that the public now knows about it.
Foralong time, of course, there was alid of secrecy on it. Peoplewho lived
near places like Hanford or Savannah River or Oak Ridge knew some-
thing was going on — they knew that things were not quite right, but
nobody ever gave them any information. They wondered why they had so
many cancers and birth defects in the neighborhood. That has all
changed, fortunately.

We need to keep the lines of communication open, and stay informed
on what is going on. Ifwe stop watching, the government will stop paying
attention to safety and health concerns, and return to the way it used to be,
to the bad old days. Both the genie that is in the weapons and the genie
that is in the waste products, have to be closely watched.

Anne H. Ebrlich is a Senior Research Associate at Stanford University, and
a Fellow of the American Academy of Arts and Sciences. She 15 an advisor r0 the
President’s Commission on Sustainable Development. She has written extensively
an papulation control, envirenmental protection, and the environmental consequences

of nuclear war.,
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