E.T. My name is Edward Thomas, I'm a Professor of Physics at Georgia Tech.

Q: A lot of people think that nuclear capaiilities remaining in the Soviet Union, and the
great interest that’ s shown by very scary people—terrorists, countries [of concern], even
the drug cartds of South Americain purchasing those nuclear materids, that’ s the
greatest danger facing world stability right now A lot of emphasis has been with Nunn-
Lugar and continues to be trying to stabilize the Soviet Union Would you agree with
that. Do you think that nuclear weapons are one of primary threet to world security ,
particularly U.S. security.

A: | certainly think nuclear wegpons getting loose and into the wrong hands are amajor
threat to world security. And my big concern redly would be that a complete wegpon
with the means to detonate it would get into the wrong hands, because these can be
relatively smal, very dangerous, and if they do come as a complete package, they will
explode. | think the danger coming from getting the materias to make a nuclear weapon
into the wrong handsis probably far less, but the impact on society by a blackmail threat
from an organization which clams to have these materids could be consderable. | think
when it comes to building a weapon, the threst is more blackmail than anything dse, but
if you ve actudly got one, you could let it off and the impact would be considerable. |
think it'samgor problem.

Q: How difficult isit to detonate a nuclear wegpon long distance. ...Everybody knows the
results of anuclear weagpon. Everybody has seen Hiroshima pictures, they’ ve seen
movies like the day after. you'd have to be pretty crazy to set one off. Do you think
everyone would believe oh they wouldn't dare, it' sredlly just athrest.

A: | think there are enough crazy people out there, they blow up buildings, they kill
hundreds of people a atime, | think we bdievethat if crazy organization dam they’'re
going to do this, then we believe it It's very easy to set one off. You badcdly initiate a
nuclear explosion through a conventiona explosion If you can detonate a stick of
gelignite a a distance with atimer, radio control afuse Y ou have to have aweapon and
you haveto set it up with the right detonator and you, it’s not a problem. You have to
work that out. Once you have the weapon, you basically connect two wires together. It's
farly easy to organize that from adistance. It's not difficult.

Q: Russa recently acknowledged that their computer infrastructure is not ready for Y 2K
. And high ranking officids in the past have acknowledged that the infrastructure
managing the safe storage of nuclear materids is antiquated and has been for 20 years
and needs replacing. Do you think there is more danger fromanuclear accident in the
from astorage poorly run plant than from an attack from anyone. How likely do you
think an accident is?

A: WE ve dready had nuclear power station accidents, | should imagine some day
someonewill have an accident with a nuclear weapon, but you have to recognize what
the accident is likely to be. The accidents which happened at Chernobyl , three mile



idand were rdatively smal events. Immediately At three mile Idand, nobody was hurt.
What happened at Chernobyl was thirty people werekilled. 1t's not clear how many
people wereinjured, there salot of misrepresentation of what happened beyond that, but
you're looking & relaively smal numbers of people. Now in Bhopd in Indiawhen
Union Carbide sfertilizer plant blew up, it killed six thousand people. Y ou have to put
these things in perspective. What would happen if you had an accident in anuclear
weapons storage facility? | should  imagine you would not get a Stuation where abomb
goes off. Many things have to be done to arm abomb, they’ re not dtting there ready to
0o, S0 that up connect two wires They’ re Stting there with many pieces essentidly
removed from the syssem which have to be put back in, keyed back in, beforeit is ready
to go. It takesa series of seps. | think any reasonable person manipulating these things
has got these wegpons in a completely safe Stuation. To let off an American nuclear
tipped rocket from a submarine requires two people, each of whom have got akey.

Y ou ve got things like that People have got to turn akey. It'snot aquestion of a
computer saying it'stimeto let it off. Some Joe Blow wearing a uniform hasto use a
key, and it’sin his pocket or somewhere safe and he' s got to go get it and find the other
guy and that’sfor awegpon that is ready to go, awegpon that is stored is even further
reduced from a dangerous Stuation. Thered problem that | seeis these things have
radioactive materiasin them They can potentidly if mishendled giveriseto asmal
scae explosons Just putting too much fissle materid together will make asmal
exploson. It may devastate afew miles around but thisis not the end of theworld, it sa
big holeinthe ground, it'snot an internationd disaster, but it abig mess. thereisthe
possibility of something like that occurring but | rete it as rather smdl, and | don’t think
Y 2K has anything to do with it.

Q: What about leakage or contamination. |sthat more dangerous from poorly run
fadlities?

A: Yes, that's dready happening. The materia leaksinto the ground, that isin the
groundwaeter, where it may be ingested by humans and animal's, and then you worry about
what it's going to do there. There'salot of concern about this. Maybe overrated
concern, | don't know, but thereisalot of concern. The standard for nuclear radiation
problemsis that a human being should not be exposed to more than one percent of what
they would get naturdly, that isto say just one hundredth of what they should neturdly
get, and anything over one hundredth of what they would naturdly get is considered to be
bad, it should not happen We get radiation dl time, from around us. It'snot completely
clear that avery smdl amount of radiation doesyou any harm at dl. Infact, | think
frankly there is some evidence that a smal amount of radiation does you good. If you
look at the reports of incidents of radiation induced problemsin populations, that would
particularly be cancer or childhood leukemia, you look at the incidence of those thingsin
the population of Denver Colorado, which has one of the highest radiation levelsin the
country and compare it with agmilar city which has a much lower radiation leve, you
find that in Denver they actudly have smdler incidence of cancer and childhood as
opposed to places with smdler radiation levels. Thereisathought that asmal amount of
radiation, a very smdl amount of radiation, conditions the body so that this kind of
problem is actualy killed by asmall amount of radiation. If you want to be trested for



cancer you often receive radiaion treatments. |f you want to cause cancer, you give
radiation treatments. It depends on how much, where you put it and what you're trying to
dowithit. Itisnot clear what the danger leve to peopleredly is. Even from the
Hiroshima and Nagasaki explosons, the number. if you exclude the people who were
killed immediately or within a very short space of time from the immediate blast and the
immediate radiation exposure, the long term mortaity statistics show that people who
aurvived the first year or so have no more incidence of cancer and leukemia than people
who were not exposed to these thingsin the first place. That’ sabit of concern, abit of a
problem particularly for people who really worry about these things. But that's the case.
Those are the gatidtics.

Q: What isnudear fdlout?

A: Nudear fdlout is the waste product that comes out of anuclear exploson. These are
generdly radioactive products, thet’s what people are concerned about. These things
may get ingested into the body , they may congregate in certain places, thisgivesrise to
high leves of radiation in the body, which gives rise to mutations, leukemias, cancers,
andsoon. Sofdlout isthe rubbish that isleft behind after the explosion takes place. It
may be amost any materid in radioactive form.

Q: Alat of it’sinvigble, right

A: It'sahbit like pollution. If theresaonly alittle of it, it' sinvisble. When you get alot
of it, like on aday likethis, you can seeit. The immediate effect of anuclear exploson
isalargefirebal, dust clouds, these undoubtedly have high levels of radiation in them,
and you can seethem. theindividua atoms, the radioactive atoms, which are dispersed
long distances by the explosion, you will not actualy see them. The way you pick them
up is by the various nuclear radioactivity detectors.

Q: There are countries like India and Pakistan that are adding nuclear wegpons.
Basicdly the world is disgpproving. . .tries to pretend two new members have joined the
nuclear club. A lot of emphasis has not been placed on acknowledging that thereisa
nuclear club whether we like it or not and that people do need to follow standards and
practices for maintaining nuclear wegpons...Do you think it isimportant that we
acknowledge that there are nuclear countriesand encourage those countries to adopt
andards for maintenance and care of their facilities or should we just be disapproving?

A: The countries that are doing thiswill not pay any attention to requests for standards
and for taking care of thesethings. They are not interested. They are building them
because they fed they should have them. They are dready building them in defiance of
internationd treaties In the case of North Korea, | believe North Korea has actualy
ggned the nonproliferation treety, saying it won't do it, but they are manifestly doing it.
Indiaand Pakistan | believe have actudly refused to sign the treeties and said flatly that
they refuse to be bound by internationd treaties. Thisisnat very helpful. Thereisno
point in having countries that don’t intend to build them to Sgn up saying thet if they
have one, they’d look after it properly. It sadifficult thing. | would much prefer that



there shouldn’'t be any. | think one should be very disapproving of countries and
persuade them not to build them. There' s dways two components to this. Thereisthe
building of the wegpon and setting it off. Secondly, there' sthe ddlivery of it, where
somebody is going to suffer for it. Just because you have built a nuclear wegpon in your
backyard, it doesn’'t mean you can deliver it to New Y ork or to Moscow or Kurachi.
Ddivery isa different maiter. Even placing the bomb in aform whereit can be
delivered, like putting it on the tip of arocket is adifficult technologica problem. It's
not completely clear to me what is the status of the bombs such as the Indian bomb or the
Pakistani bomb. Whether these are bombs that can be put on amissile or put them on an
arplane to ddliver them or whether these are test assemblies that you can build up alab,
drop down ahole and let off but that would be quite unfeasible to put in a plane and
deliver them. | don’'t know.

Q: People like to use the example, you can learn how to build a bomb on the Internet.
How easily could the average person build abomb if they had fissle materid. Canyou
get everything you need from Home Depot and Radio Shack?

A: Inprinciple, yes. You can read up how to make ajet engine on the web, I'm sure, and
you canin principle buy al the metal for ajet engine from Home Depot and dl the other
suppliesin town. Just cause you have read about it on aweb site, and you can buy the
auminum, the titanium and the sed, it doesn’t mean you can build one, and even if you
can build oneisit going to perform like ajet engine, and have the lifetime and the
characterigtics of a jet engine that you put in aplane? So the answer is, yes, it' sfeasble.
Getting the fissle materia is agood question because you can't buy that at Radio Shack,
you can't buy that at Home Depot. There may be rogue suppliers around the world who
will supply it to you, but just cause you've got it, it doesn't mean that you can build a
bomb assembly to let it off in acontrolled fashion and ddiver it One of the grestest
dangersis you will bring them close together and it will go off prematurdly, in which

ca= you'vekilled yoursdf. It's like making your own fireworks. It killsalot of people
who do that. It's adangerous thing to assemble these wegpons.

Q: Nuclear materids can fit in asuitcase, but what about abomb. Have there ever been
nuclear bombs that actudly fit in a suitcase?

A: Yes, and you can go see one a the Sandia Air Force Base in Albuquerque, New
Mexico where they have an exhibit of al the bombs that the United States has ever put
together. They've got no uranium or plutonium insde them, they re just the shell,
completely safe. The samalest one Sts about afoot high and Six inchesin diameter,
designed to befired out of abazooka. It will fit in asuitcase.

Q: Americansin the cold war were conditioned to fed that much more danger from
conventiona bombs built from easily obtained materiads What did the bomb in
Oklahoma City congst of, besdesfertilizer?

A: It wasfertilizer and | think aether diesd fud or fuel... and the detonator to get it
garted, which was probably the same kind of detonator used in commercia explosives.



Q: What makes fertilizer so explosive?

A: What you're doing is oxidizing the materid very rapidly, causing avery rgpid
chemical reection in alarge quantity of materiad which just spreads through that materid.
It'saburning, in the presence of alarge quantity of oxygen

Q: Why fetilizer and not hay, or something ese? What's specia about fertilizer?

A: I’'mnot quite sure. | haven't learned about these bombs. | think actudly it’s probably
the oxygen which bound up in fertilizer that does it. And it just hgppens to be a good
chemical reaction, it burnsand it’s chegp to buy. It'savallablein large quantities from
your average seed and feed supply house and you can get diesdl fud from your gas
dation. Thisiswhy it has been used in the states and it’s used fairly frequently in

Ireland, too.

Q: Inthe 50s and 60s, alot of work went into bomb shelters...In high school civics, |
had to learn the location of every bomb shdter in my dty and the quickest route to get
there. | remember the auditorium was a bomb shelter and so was the basement of
hospital. And everybody who grew up in that time remembersthe little triangle sgn that
indicated abomb shdlter. Y ou don’t hear much about bomb shelters any longer I'm not
sure those places are even designated any longer as bomb shelters. |sthe bomb shelter
program il in exigence? Wasit ever redly a deterrent, would it ever redly have
protected alot of people or wasit just aplacebo to make us al fed better?

A: Bomb shelters would have been useful if you were some distance away from the
epicenter of the blast. If you are right close to the blast where the big bang occurs, thisis
going to excavate holes in the ground and destroy bomb shelters, and a bomb shelter
won't be any use to you. but people die in these explosions from bladts if you are
protected from the blast you're going to survive. People dso diefrom radiation If you
areina f contained environment with a clean air sysem where you can ay for a
while until the radiation levels die down, even go away, maybe you will surviveit. If you
are some distance away from a bomb and you are properly sheltered, you are likdly to
survive it, with proper precautions. | would think in the case of amassive attack onthe
United States of at least some tens of weapons, some hundreds of wegpons, an array of
bomb shdlters, available to the population as awhole, might have been avauable thing to
have. If you're being blasted by thousands or tens of thousands, | think the Soviet Union
has about seven to ten thousand weapons, the damage across the country may be so
severe that nobody redly is going to escape these things. | don't know how vauable they
would be againg an dl out nuclear attack by somebody like the Soviet Union, nor how or
for that matter how good the Soviet Union bomb shelters would be if we were to attack
them. Thereisahuge amount of damage inan dl-out nuclear war. The origind bomb
shelter program was begun when the number of wegpons on ether Sde was reatively
small s0 you were not looking at huge fields of destruction across the country.



Q: Isthere any point to the program any longer or isit just an anachronism from the
fifties and the Sixties?

A | suspect there is no point to the program. | think the government may do it for its
senior executives, so the president has a bomb shelter even if you haven't. In terms of
the whole population, | don’t think they bother about it, and that’ s probably the right
thing to do. The chances of a significant attack in terms of alarge number of wegponsis
exceedingly amdl. It’'s very dangerous the possibility of an individua wegpon
somewhere or even fdlout from an individua weapon...

Q: Do you think there would be any utility to abomb shdlter for...arborne anthrax and
things like thet?

A: Some of the bomb shelters were made airtight. If you tried to protect yourself against
radiaion, radioactivity fdlout, you would have to have a proper air supply, an ar

filtering supply, so that everything wasfiltered out. Y ou preferably want an enclosed air
supply. If you had that, you could protect yoursdlf from anthrax spores and anything ese.
If you had your own water supply, bottled water, you could protect yoursdf from water
contamination. A really good bomb shelter, an enclosed environment separating you from
the outside world will protect you from those things | suspect most bomb shelters, like
the ones you were talking about in the basement of buildings, were not seeled. Themain
thing was to protect people againgt theinitiad blast and provide a certain amount of
protection againgt the initid radiation exposure and maybe some of thefdlout. There's
no controlled air supplies, no protection like that. That kind of shelter is not going to do
any good in protection againg chemicd warfare or abiologicd warfare Stuation. we had
an example of that in the release of the sarin gasin Tokyo. People actudly dropped it in
the subway system which is probably one of your best nuclear falout shelters. They put
itinthear system at the gation in the subway system and it spread around and killed
people. Onceit getsin there, it'sterrible, it's more of a desth trap than being outside.

Q: A lot of the effort of the Nunn-Lugar program, Nunn-Lugar one, focused on the
disposa Nuclear materid in those wegpons has alengthy hdf life. Please explain the
concept of hdf life

A: Maeridswhich are radioactive decay in their radioactivity as afunction of time. The
hdf lifeis the timeit will take for the radiation leve to drop to one half of what it was
when you started measuring.  Tritium, which is used in fuson wegpons, has a hdf-life of
about thirteen years, the radioactivity drops off. In the case of tritium, it's converted to
something else, so then after thirteen years, hdf the radioactivity is gone and the
radioactivity isjust asgnature that it’ stritium so hdf the tritium is gone, Converted to
something dse, hdium and norecting hydrogen So after a period of time, these
radioactive materiadls do decay They become radioactive materids, which may be less
dangerous, or they become nonradioactive materials. So in terms of getting rid of the
materids, if you wait long enough, it will dl be gone. But the amount of materidsin
wegponsis rdatively smdl. If you take the seven to ten thousand wegpons the United
States has got with the few pounds eventens of poundsin each. You put al thistogether,



you've got afair szed lump of materias, acouple of times the size of thisroom. You
wouldn't put it together in aroom, it would blow up but it's not a huge amount of
materid. So interms of putting it somewhere and letting it decay off, thisisnot abig
problem. The big worry isthat the haf lives of these materids runs to hundreds of
thousands of years. People worry about the long-term custodia Stuation Whaose going to
guarantee that someoneislooking &t it in athousand years time and making sure that
people are not messing with it, disperaing it, getting mixed up init.

Q: So...Thered issueiswill there be continuity of management.
A: Correct.

Q: | know that lead is considered impermesble to radiation. Are most nuclear materias
gtored in lead containers? What isit that makes lead impermesble?

A: The dements of the periodic table, which start at the bottom with hydrogen, where the
nudeusisrdaively sndl then it goes up eventudly to uranium, and lead isvery close

to uranium and the nucleus gets bigger and bigger. In a sense, the nucleusis so big that
radiation doesn't pass by. When you put the atoms together, The radiation effectively
gets absorbed in those large aoms, so lead is a good absorber so any materid a the high
end of the periodic table, tungstenis an example, tend to be good absorbers of radiation,
which meansif you want to absorb radiation, you can do it with ardatively thin piece of
materid. All materids absorb radiation, attenuate radiation the wood of this table will
attenuate radiation, it just doesn't do it very well. To get the same effectiveness as
centimeter of lead out of concrete, you may have to go to many feet of concrete but it
will work just aswell aslead, it'saquestion of quantity Lead is considered one way to
do these things, in terms of protection, but you can protect with concrete.

Q: When | was growing up in Louisana, there was talk of using the old Morton st
domes for storing radioactive waste. What is it about salt domes that make them suitable
for nuclear storage?

A: Sdt domes have been there along time and they are presumably not penetrated by
ground water because if they were, the sdlt would leach out and it woudn't be a sat
dome any more... These are very stable geological structures. There sno water moving
through them....no ar moving through them. They're a greet distance from the earth’s
surface. People are not moving cose to them. If you put something in them, it’'s not going
any where. And even if you put it in a container which eventudly deteriorates. Lead
eventudly deteriorates, concrete certainly deteriorates. Evenif it deteriorates and spills
out on the floor, it's not going anywhere, it’sjust Stting there as an ugly mess of suff on
thefloor Anisolated areawith very little activity. These places have no seigmic activity.
It squite unlikely to be an earthquake or anything likethat. You've got avery stable
gructure

Q: I've ds0 heard there' s concern that these storage facilitieswill deteriorate. Do you
think thereé s much danger of groundwater contamination. Isthis aready happening?



A: Wedo haveit. It'sdready happening at the University of Georgiawhere they used to
bury stuff inthe ground | think Emory had a problem afew years ago. It used to be when
you had radioactive materids of very low usage, to get rid of it you threw isin the
ground, dumped the earth back on top and hope that nothing could go wrong. We do not
do that any more. Thereisadanger of groundwater contamination, but not coming from
radioactive materids. There s ahuge amount of radioactive materid used dsewhere, it's
used in hogpitals its used for cancer trestments, its used for tracer analys's, diagnostic
techniques, dental procedures for x-raying, rotor blades for jet engines, indudtrid
techniques, for x-raying and that materid is not as well looked after asit shoud be.
There tends to be a much larger volume once you get away from nuclear wegpons. Think
about al the wipes and clothing used by diagnogtic technicians in hospitals. Once they

get smdl amounts of radioactivity on them, somebody has to do something with them

and what they do is pack it in these containers and hope somebody’ s going to dispose of
it in athoughtful fashion. That doesn't dways happen. There is a consderable amount
of nuclear waste that comes from activities that we as civilians would generdly approve
of. And somebody hasto get rid of that, too. That, in terms of the volume, is a problem.
And that in terms of previous mistakes in storage is where alot of our lesks occur. Now
the government does have some problemsin nuclear wegpons Sites. These Sitestend to
be very in very, very large areas and the problem is right in the middle of it and it's going
to be along, long time before the problem ever gets from the middle of the area to the
outside of the areawhere the rest of the world lives. There' s some problem with the
ground water a the Hampton plant in Washington state but its entirely confined and they
know whereitis. In principleif they put it into concrete tanks and dig the dirt up and
bury it somewhere, maybe in Louisana, the problem would go away.

Q: The consequences of Chernobyl were devastating to the Ukraine. What about the rest
of the world? Did anybody else fed the consequences of that accident.

A: think the consequences of the accident are somewhat debatable. Firgt of dl you did
have theinitid impact, and there were thirty people were killed maostly from burns, the
burning, you had afire Some people died of radiation sickness because they got very
closeto very highleve radiaion They tried to follow the consequences of the accident,
in Ukraine and e sewhere, and some people fed the consequences are not very gret.
mogt of the things that are going to happen happen in the population anyway . thered
question is whether the incidences of the problem have increased or not. | think there are
some things, childhood leukemia, where the incidence rate has gone up in parts of
Ukraine. In terms of people dropping dead in the street, that doesn’t happen Whether
they could actudly say that the number of peoplewho died is more than the thirty who
died on the site, | don't think anyone can put additiona numbersto that. | think it likely
the number is zero, or close to zero. Incidentdly, the childhood leukemia problem which
arose can be treated. Theissueis can you find them, and you do. Did blow over Europe
and countries took precautions. The precautions continue today. There are some
livestock in Scandinaviawhich cannot be sold because the government considersthey
ingested too much radiation, so farmers are actually paid to daughter these things and the



carcasses are buried . | believe something like that is aso going on in certain parts of
England, and the radiation, the dust cloud has traveled as far as Scotland and Waes. The
government takes precautions. They use the standard that you should not be exposed to
more than one percent, and preferably much less than one percent of what you normally
find, and on that basis they fed these things need to be taken care of, so they do.

The dust cloud has dispersed but the materid that that was in the dust cloud is il there
and the dust has settled down onto the ground and the problem with animasingesting it,
it is gpread around, it gets into water, it beginsto congregate in certain places. I1t's got
nothing to do with the radioactive nature of materias, but you have something like
radioactive cacium it will eventudly end up in bones because that’ s where cacium in the
food supply does. So you get some concentrations of these radioactive e ements just
because of the natura concentration in the human animal and biologica sysems. Fish,
for example, take up alot of this radioactive materid. They’re exposed to it in the water,
they ingest it, it goesinto the body, builds their body structure and sitsthere as
radioactive materid. The question iswhether thisis redly a concern.

Q: You used to hear back when there was concern, during the cold war when we were
concerned about a major nuclear attack, about the concept of nuclear winter and the fact
that it would last along time and be very devastating to the planet. Wasthat ever ared
threat. What exactly was nuclear winter?

A: If you had a huge exchange of nuclear wegpons between the great powers, which was
something we thought might happen you would creste huge fires around the world.
Thesefiresgiveriseto a huge amount of soot, which will blow about the atmosphere.
There will also be dust raised up by the explosionsinto the atmosphere. the dust will
prevent the sun from shining on the earth’ surface, and when that hgppens everything on
the earth’ s surface is going to die, it will be like awinter, it will be dark Now thisisjust
due to the dust and the dust clouds. Asaresult death of living things, the food we eat
will not be there, and we will die, and animaswill die, and there will be aconsiderable
reduction in thelife on the surface of the planet. Thereis athought that this has
happened aready as aresult of meteorites before man was on the planet. They created
huge amounts of dust as aresult and they created victims. There were changesin the
anima population may be the reason why the dinosaurs died out, because of a meteor
induced winter which was created due to the effect of a meteor onthe earth’ s surface.
very difficult to predict with such a huge amount of energy being generated, with the
amount of rubbish thrown up, the ar circulation in the world will change. can't just look
at current air patterns and say there will be some dust flowing around up there. 1t will
completely change the weather patterns of the earth. | think it will be completely
impossible to predict. | do not want to have anything to do with anuclear winter. | think
it will be catastrophic, it will last through lifetimes of human beings.

It's not something that will go away after twelve months. It will destroy life as we know
it.

Q: What would it take to cause nuclear winter, alot of nuclear bombsfdling & onceina
concentrated location or scattered throughouit.



A: Scattered would do it. In fact, concentrated probably would not doit. Y ou're looking
to st the world on fire, literaly, blow bits out of it, S0 you' d probably want to have them
scattered fairly broadly as you can across the surface of the earth if you wish to do that.

| think one has to recognize that the consequences for everybody involved in such an
exchange is catastrophic. Thisis anuclear winter for the world, and that involves both
sdesof the conflict. It doesinvolve large numbers of weapons, the setting off of one
wegpon is not going to cause a nuclear winter. We ve dready set off weapons infarly
large numbers one a atime and it didn't create much of anything. We havea dust cloud
that may spread over alarge part of the earth’s surface, it disgppearsin a matter of days it
creates disruption of radio communications, a number of things youwould prefer to do
without It creates no redly long-lasting effect. A nuclear winter isgoing o be awhole
different matter.



