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I
INTRODUCTION

NEW POWER FOR OLD WEAPONS

The discovery of nuclear fission in 1939, and thésequent research and
development that made nuclear power technically andmercially feasible,

heralded the dawn of the Atomic Age. Besides nugbeaver stations, it witnessed
the advent of nuclear power in the form of nucleapelled submarines, ice-
breakers, satellite power sources, pace-makerSetentists and philosophers saw in
nuclear power a source of cheap and virtually iaestible energy and a unique
opportunity for human civilisation to free itsetbm the drudgery of physical labour.

The early part of this atomic age, however, als® saprecedented developments in
nuclear science and technology for military purgode fact, the first application of
nuclear technology was in the theatre of war: tti@mnous atom bomb that destroyed
Hiroshima and Nagasaki and brought about a precipiend to World War Il. Even
though the scale of devastation of the first nucle@apon struck terror in the minds
of those who discovered it, the political leadepsbii the time did not fully recognise
the dangers of a world armed with nuclear weapBgasly negotiations between the
communist and non-communist blocs failed, and tleeldvwas fated to witness a
rapid growth in the number and complexity of weapa@h mass destruction being
accumulated between the two major powers, whichdcaanihilate the world many
times over. The arms race that ensued was likpribverbial tiger that once mounted
could not be dismounted, with staggering amountsesburces being devoted to the
development of ever more powerful and destructiveapens. The nuclear Non-
Proliferation Treaty (NPT) of 1968 was slow in cognand failed to stop the nuclear-
weapons states (NWS) from further research anda@@vent into, and the deployment
of, more destructive and tactical nuclear weapons.

The 'hijacking' of nuclear technology for militgsyrposes almost at the outset proved to
be its undoing. Although the post-world war pertid withess considerable growth
of nuclear power in a number of developed counttigs promising technology was
not shared with the rest of world. The main reatmnthis was the fear of the
members of the oligopolistic nuclear weapons clhbt the bad example they had set
— of pressing ahead in using the technology fortany purposes, unmindful that its
larger negative consequences — might prove to h&agmus. As a result, the nuclear
industry came to acquire a most distorted structieading to the near-total
identification, in popular perception, of nuclearchnology with nucleamweapons
technology, and the emergence of a misguided bwegol lobby against nuclear
power.

Unquestionably, fear of the proliferation of nucl@geapons capability was the main
reason why the promotion of nuclear power neverossly figured on the
international agenda-notwithstanding provisionsthat effect in the Statute of the
International Atomic Energy Agency (IAEA). So must that today this situation has
come to be accepted as inevitable on grounds afigadlrealism, and even the
developing countries do not seem to regard thesdisgation of nuclear power to be
within the realm of practical politics.



A fresh look at nuclear power

A number of factors, both - positive and negatheaye come together in recent years
to warrant a fresh look at the tenability of tl@gistential nuclear order’, whereby the
immense potential of nuclear technology is leftapped for fear of the possible

proliferation of nuclear-weapons capability.

First among these is tispectre of global warming that has been haunting the world
for some time now. Among the conventional sourdesnergy that have potential for
growth, nuclear power alone is free from green-a@as (GHG) emissions, and therefore
does not contribute to the greenhouse effect. Heel to provide developing countries
with access to environmentally sound, and in paldic GHG-emissions efficient,
technologies is reiteratedd nauseam in multilateral discussions on the subject of
climate change. And yet, because of an uncritiocaticuation of the political approach
of the Cold War period, the foremost of these tetbgies - nuclear power - hardly
finds a mention in this context amongst optionstivpromoting.

Secondly, the disintegration of the erstwhile Souimion, and the consequent
emergence of a number of independent States witlearuarsenals, has thrown up a
number of new problems.

One of the most important of these is the questidrat is to be done with traebris
of the thousands of undetonated nuclear weapons left behind in the countries of the
CIS? This has opened up a new chapter in the nuiodda that, for obvious reasons,
was not an issue during the Cold War years.

In addition to the surplus weapons, there large inventories of weapons-grade
fissile material — highly-enriched uranium (HEU) and plutonium (RP4)in the USA
and Russia, with no military use for them now. Ehesentories were maintained by
both countries in readiness for being fabricateid nweapons, but have now been
rendered surplus as a result of the changed situatrurthermore, still larger
surpluses would arise if, as is not improbable, enfarms control’ agreements are
concluded in the near future, in view of the fd@ttmaintenance of the huge existing
arsenals, with their massive overkill capacityeafthe end of the Cold War, is
increasingly being recognised to be unnecessary ereh counter-productive.
Altogether, the amounts of weapons-grade fissileens that are surplus, or
potentially surplus, have been estimated to beigts ds over 1,000 tonnes of HEU
and 250 tonnes of Pu.

Fissile nuclear materials

A few fundamental facts regarding nuclear materasl their energy content are
worth recapping here. Most of the naturally ocaxgruranium is in the form of the
non-fissionable isotope 238U. The isotope 235U, ctvhis available in small

proportions (0.7%) in natural uranium, is the ofigsionable material provided by
Nature. Man has managed to produce plutonium, aallgdfissionable atom, out of
the non-fissionable 238U, and thereby extended fiesionable frontier. The

properties of 238U and 239Pu make them prime catesdfor nuclear weapons.
Typically only about 20 kg of 235U (in the form HEU) or 5 kg of Pu are required
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to make an atomic bomb. In terms of energy, 1 k83%U or 239Pu can provide 24
million KW-hours of energy. One tonne of these mate would therefore suffice to

fuel a 1,000 MW reactor for a whole year. In aduhti nuclear reactors always
produce at least half the quantity of the fuel thayn, thus extending the total output.
In fact breeder reactors could produce surpluseanduel by factors ranging up to
1.5.

It is important to recognise thatanufacturing a nuclear weapon is not a very difficult
exercise technically, once weapons-grade fissile material is acquirédis | the
complexity of the process of production of weapgrede fissile materials —
enrichment of natural uranium from 0.7% of 235Uthie concentrations of 90% or
higher that are necessary for weapons use or faomum production — that is
difficult to master. Therefore, with such large amts of the fissile materials lying
surplus, the world would be hostage to the riskhid material being recycled into
nuclear weapons in the hands of any group thatagaits hands on even a negligibly
small fraction of these stocks and garner the s#guiexpertise. The numerous
incidents of the smuggling of fissile materials tteve come to light since the
collapse of the former Soviet Union are pointershi shape of things to come — a
first-rate black-market in nuclear materials andpans.

In addition to the security risk, there is an eonmental risk. These fissile materials
are extremely hazardous because of their 'radie@adbxicity, which they will retain
over their long lives - 10,000 years or more - spag twice as many generations of
humanity as the civilised world has known in itdseence so far. No matter what
precautions are taken while storing themcamcentrated form, preventing leakage
into the environment (into ground-water aquiferster atmosphere) in the course of
such long periods of time can obviously not be gaosed by anyone. Should this
happen, it could very well mean a catastrophe eoate not experienced hitherto, with
consequences beyond the capacity of man to cootredmedy. The occurrence of
long-lived radioactive atoms in the earth, in vesyall concentrations, however,
causes no hazard.

As against this danger, if the fissile materiabalty available in the nuclear weapons
that have been made redundant, or rendered swiblesvise, were to be channeled for
use in nuclear reactors, the energy-producing patevould be enormous. A noteworthy
aspect is the highly enriched, and therefore higHfigient, nature of the fissile material
in the weapons. These are ideal for fast-breedstaoes, as well as for bringing to
fruition a variety of new concepts in nuclear powmoduction presently being
researched, that are ‘environment-friendly’ andepéapremium on safety.

Spent fuel

The amount of spent fuel that has been accumulatiodd-wide as a result of
operation of the 400-odd nuclear power reactoroadlr the world for close to five
decades now, has grown to fairly substantial leaal$ continues to grow with every
passing day. The spent fuel is, as is again weallvkn a mixture of usable fuel and
fission products that are radioactive and toxicl aeeds careful handling and disposal.
Like the fissile materials that constitute the faéthe reactors, it has a long life (over
10,000 years) and retains its radioactivity oves pleriod, albeit at a declining rate.



The practice all over the world in regard to spker so far has invariably been to
'store’ it safely, after taking all possible prdgams to prevent damage to the
surroundings due to leakage or accidents. Althabghe is no known method yet of
disposing of the spent fuel completely, it can beycled and thus be '‘consumed
away. Some countries 'reprocess' the spent fubkatarliest possible opportunity (i.e.
once it has 'cooled' enough to make it safe fodlag), separate the Pu in the spent
fuel that is the most toxic component, and stoeeréist of the spent fuel as waste. The
separated Pu has, of course, to be stored equalyutly - in fact more so, because
separated Pu can be used for making nuclear weaparisis vulnerable to the added
risk of theft as compared to spent fuel. But agdims risk there is the advantage that
the separated Pu can be consumed away as fuelcleanypower reactors. Besides
making it far less toxic and dangerous, reprocestie spent fuel also cuts down its
bulk (volume) drastically by separating out thefuseunburned, uranium in the fuel,
and thus reduces the problem to manageable IéMetsamount of such encapsulated
waste from a 1,000 MW reactor would hardly be a femnes per year.

While a small proportion of the spent fuel from thrld’s reactors has been
reprocessed in this way, yielding some 70 tonnesephrated Pu, most of the spent
fuel, containing over 750 tonnes of Pu, remainseprocessed and stored as such.
This is because of restrictions imposed by the IA@@Ader the NPT) on the non-
nuclear-weapons states (NNWS), regarding the regsicg of spent fuel. This, in
turn, is due to the fear of ‘proliferation’ of neer-weapons capability in case these
States gained access to the separated Pu. Of canyssuch separated Pu would be
subject to IAEA safeguards under the provisionshef NPT, but that has obviously
not been considered to be adequate guarantee Imudear weapons states. As may
be expected, this is a sore point with those narleawm-weapons states that are
advanced in nuclear technology (Japan, Belgiumm@gey, India and some others),
and even nuclear-weapons states like France andsidég it imposes fetters on their
freedom to pursue rational nuclear policies, folitigal reasons stemming from Big
Power interests. The UK, Japan, France, India amdesothers have established
commercial reprocessing faciliies and have sudekgs gone in for the
reintroduction of the extracted Pu in light-wateactors. Japan has continued its
policy of getting spent fuel reprocessed in Fraacd UK, and has begun to use the
Pu for energy production. However, the technologyréprocessing has not become
universal as it could have. Whatever be the caseefirictions on reprocessing spent
fuel hitherto, it appears unnecessary, from théipal point of view, to maintain a
closed mind on this question now. Indeed, such @raach is untenable from a
technical and environmental standpoint since regesiag of the spent fuel enables it
to be recycled effectively. With the stockpiles gpent fuel having grown to
stupendous levels, there has been a correspondiogase in the risk of
contamination of the environment due to leakag@yrtafpom a rise in the costs of
storing ever larger quantities of spent fuel. Wihas so far a manageable problem has
grown in scale gradually and reached a level whametinuation of the earlier
approach is no longer a feasible proposition.

The problem and challenge of disposal
How to dispose of the accumulated spent fuel aeddirplus’ weapons-grade fissile

materials is therefore a question that requiredepth consideration, with a cost-
benefit analysis of all possible options carried dispassionately and without any



preconditions. Strangely enough, little is heardwlthis problem in public, even

though hardly a day passes without a report oritntbe media on the dangers of the
proliferation of nuclear-weapons capability, andtleé contamination of the Earth’s
atmosphere Or aquifers by radioactive wastes oeniadg left over by the misdoings

of the Cold War period.

Of course, it could be argued that this is not @bgl’ problem but only of the
countries to whom the fissile materials and speet belong. That is perhaps one
reason why it has not attracted much internatiaatééntion. But this cannot be
allowed to mean that the rest of the world need auotcern itself with questions
concerning the safe storage and disposal of them®gedous materials. The
consequences of an accident, were there to be woeld not respect political
boundaries and, in any case, the sheer lengtheofitie-span over which the risks
would continue to cast their shadow over the wadda whole makes this a world-
wide concern. At a time when even traditionallyhetypal ‘national’ questions are
sought to be given multilateral dimensions and #mire concept of national
sovereignty is being called into question, thene loa no escape for the big players in
the nuclear field — the NWS — from subjecting themed related issues to
international scrutiny and debate.

The situation has all the makings of a crisist i5inot perceived as one, this is only
because international public opinion is not adegyanhformed about ground-level
realities. Governments, which are better informes@, however answerable to their
respective peoples and will not be pardoned foir ihaction should the world have
the misfortune of experiencing a nuclear catasgoph any kind. In the past,
influential opinion makers have chosen to sidestegomfortable issues pertaining to
nuclear technology under cover of the overarchingdd of the Cold War. The
guestion is: how much longer can they continueuta their heads and pretend that
they just don’t see?

An escapist approach would have been understandablere was no option but to
live with the risk of nuclear contamination of quienet. Far from it. The flip side of
the matter, as with any crisis, is an opportunityprevided there is the willingness to
grasp it. If a decision can be taken to ‘consumeay the weapons-grade fissile
materials and the spent fuel in nuclear reactbexet would be multiple benefits for
all nations — both developed and developing. Thegdeous materials could then be
made to yield energy — literally converting swormd® ploughshares. Moreover, the
energy that would thus be generated would be pextiut an environmentally clean
manner, i.e. without causing GHG emissions the wther conventional fuels do. It
is, of course, true that the USA and Russia (anashymaf the other developed
countries too) do not have much utility for addi@b supplies of nuclear energy
because of problems with domestic public opiniont B the question were to be
approached from a broader point of view and thecast a little wider to encompass
the developing countries, finding willing recipientvould be the least of the
problems. The power-starved developing countriegdclap up virtually any amounts
of energy, with profit. (For example, if India ahina, with a total population of
nearly 2 billion, were to consume electricity a¢ tfate of 5,000 KW-hours per year,
they would need an additional installed capacitpmé million MW.) This would, of
course, require concerted multilateral action i #orm of an internationally
sponsored programme for the establishment of nuplaaer plants in the developing
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world under the aegis of the L&EA or any other ageof the United Nations. The
problematic materials could therefore easily hepased of in this way, to the
common benefit of all humanity.

A highly positive-sum game thus awaits the emergeriglayers willing to play. The
critical stumbling block is a readiness to breakntakshackles stemming from the
mind-set of the Cold War era, and to think afregith an open mind, about practical
ways of realising this unprecedented opportunitg wiltaneously addressing global
concerns in the three important fields of international security, environment and
devel opment.



Il
SURPLUS STOCKS OF FISSILE MATERIALS:

MAGNITUDE OF THE PROBLEM

It is not commonly known how large the stocks ofapens- grade fissile material in
the military inventories of the USA & Russia, ahdse resulting from dismantlement
of nuclear weapons under the INF and START-I Tesatare, and how much energy
they could be made to yield. The even greater atsotirat could potentially be
rendered surplus, if the remaining nuclear weamdribe USA & Russia (and other
nuclear weapon powers) were also to be dismandled,if all the spent fuel in the
world were to be reprocessed and plutonium extiaétem it for use as fuel in
nuclear reactors, are even lesser known. As magxpected, information in this
regard is not easy to come by, naturally being ayjsbthe most closely guarded
military secrets.

The SIPRI estimates

A reasonable idea of the magnitudes involved cawgler, is had from estimates by
various experts. The most authoritative study @ngihbject is the one carried out by
the prestigious Stockholm International Peace Rebkemstitute (SIPRI) in 1993
This study, which estimated world inventories ajtty-enriched uranium (HEU) and
Pu (including military inventories) at the end &9D, reveals the following:

(a) Military inventories: The amount of weapons-grade uranium (HEU) inntilgary
stockpiles of the USA and Russia, excluding thatta@imed in the 50,000 nuclear
warheads that comprise their nuclear arsenalfast&250 tonnes each, i.e. some 500
tonnes in all. Likewise, they together have alm66t tonnes of weapons-grade
plutonium (Pu), in addition to that contained ire th0,000 nuclear warheads. These
amounts of HEU and Pu would be adequate for fuetingizable nuclear power
programme for a decade and more, at the ratearirietper 1000 MWe.

(b) Stockpiles of nuclear weapons. With the implementation of the INF and START-
treaties, the fissile materials contained in thelear weapons have begun to become
available for alternative uses. These are yet sroatl if the beginning made by the
USA and the ex-Soviet Union in cutting back onrnhenber of nuclear weapons under
these treaties were to be continued, and the $itteeio arsenals brought down to 5000
warheads each (which would still be over four tirtiessize of the combined arsenals of
France, UK and China), the amount of HEU and Peassd thereby would 10
tonnes and 140 tonnes respectively. Together with the HEU and Pu in military
stockpiles outside nuclear warheads mentioned )nat®ve, this would mean a
'surplus’ stock of ovet150 tonnes of HEU and 200 tonnes of Pu. These amounts of
fissile material would be adequate for fueling & 1@W (120,000 MW) nuclear
power programme for over 10 years.

Yworld Inventory of Plutonium and Highly-Enricheddsiium: 1992, D. Albright, F. Berkhout and W.
Wailer, Stockholm International Peace Researclitinst(1993).



Elimination of all the nuclear weapons, of the USAd the former USSR (and, of
course, of the other NWS and materials in militaggictors etc.) would add further to
these amounts, bringing the totalsl80 tonnes of HEU and 257 tonnes of Pu.

(©) Puin civilian spent fuel: In addition to the above, there are about 550 temmfié’u

in civilian spent fuel, plus 72 tonnes of Pu sefmtdrom civilian spent fuel, world-
wide. The former grows by about 70 tonnes every gsaa result of the operation of
all the nuclear reactors in the world. (This meta today there would be over 750
tonnes of Pu in the spent fuel accumulated worldiewyi

(d) Others: The above estimates exclude HEU and Pu of sevatafaries, such as

amounts of HEU in use in naval fuel cycles (nuclgavered submarines) and certain
kinds of research and other specialised reactatsPa in power reactors currently in
operation all over the world. However, their cdmition would be small compared to
the massive amounts listed in (a) to (c).

(e Digtribution of these fissile materials: An overwhelming proportion - almost all - of
the weapons-grade fissile materials in the wortthjoare with the NWS, mainly USA
and ex-USSR (CIS countries). In the case of HEUiclwhs easiest to turn into

weapons and most readily available, 99% of it ifhvihhe NWS (95% of it with the

USA and the CIS). In case of Pu, the proportions awven more skewed.
Even if the civilian Pu separated from spent fuetevto be included, it turns out that
322 out of 330 tonnes are with the NWS; of the rieing 8 tonnes, 7 are with the
NNWS signatory to the NPT and 1 tonne is with nymatories to the NPT. Overall,

i.e. including both military and civilian Pu, septed as well as that still in spent fuel
(unreprocessed), 649 out of the 911 tonnes in trdi® inventory in 1990 belonged
to, and 719 was located in, the NWS. Most of theaieder in the NNWS belongs to
the industrialised countries, like Japan, Germ@wglgium and Switzerland that have
an advanced and a sizable nuclear industry.

The above estimates pertain to 1990 but there hat/been any significant changes
since then. Military production of these materitadsing been stopped in the USA and
Russia (the main producers), the estimates inr{d)(h) above remain unchanged.
That in (c) above would have increased, as mertdiotee to the annual accretion of
spent fuel and also because some of the matercided ((d) above) would have
been transferred to (c). Thus the actual amourdsifianything, likely to be even
larger than the estimates presented above. Théseatss are corroborated by data
disclosed by the US Department of Energy in Jurggt L#llowing declassification of
information previously held as secret.

The enormity of the problem

The above numbers point to a gigantic problem e ghfe storage of these surplus
stocks of fissile material. The enormity of the ws#ty risk involved can be gauged
from the fact that only about 20 kg of HEU or 5 &gPu are required for making a
nuclear weapon. These are minuscule quantities amedpo the size of the surplus
stocks (several hundred thousand kilograms eachould be quite a task to ensure
secure custody of large amounts of explosive nadtéor indefinitely long periods of
time. (The duration for which vigil will be requoldo be maintained is not a matter of
years or decades but several generations.)
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They would provide a standing temptation to testsriand other disaffected groups.
No matter how stringent the physical security messuor ensuring their safe

custody, the possibility of such negligibly smathdtions of these stockpiles being
stolen, or leaked out to disaffected groups, cawmemnde discounted. Even the
existence of States over periods of time as lorpeasife of these materials cannot be
taken for granted, not to speak of their stabilithe break-up of the former Soviet
Union is a fresh reminder that the NWS are no etxaepn this regard.

It is fortuitous that this material has not yet heecycled into making weapons. No
known terrorist group has managed to gain acces$isee surplus stocks so far but
the numerous cases of smuggling of nuclear masedieected over the last year and
more are pointers to the shape of things to conkewise, the expertise required for
fabricating nuclear weapons is not yet availablgside Governments, to any of the
known terrorist groups in the world today. But thérnational community cannot

remain complacent in the belief that there is nogea of their coming to possess
nuclear weapons. Such a tenuous security situetidangerous.

One immediate concern is the possibility of thepbkwg fissile material from the
nuclear establishments in the territories of thenfer USSR finding its way into the
hands of disaffected groups capable of enlistingeds from these countries, or
elsewhere, as mercenaries in the service of tlaisec This is obviously the reason
why the USA has decided to buy off 500 tonnes ofUHEiluted into fuelgrade),
worth some $12 billion, from the countries of théE@ver a 20 year period, and
remove it to storage sites in the USA. However netiee USA has not been able to
extend the purchase offer to mop up the entireksto€ the fissile materials, perhaps
because of the high cost and because it has iy tdil them. The USA decision may
have been all right as an immediate measure inwtdie of the political uncertainty
prevailing in the countries of the CIS after thdlajgse of the former Soviet Union,
but it can hardly be considered satisfactory amg-term solution.

"Nuclear terrorism" has been talked about quiteelyicbut no bold or imaginative
initiatives have been taken for dealing with thistdrically unprecedented danger
effectively. If the large amounts of weapons-giiesie material rendered surplus continue
to be left around as such, they would pose graskes rfior the world as a whole from
the security, health and environmental points @&wiA 'do-nothing' approach in
respect of disposal of these materials is, theeefmply not tenable.

Besides, such an approach would be lop-sided, demsg the amount of effort and
expenditure incurred multilaterally in administerirsafeguards on other fissile
material that is much less sensitive and far smallenagnitude. The entire amount of
HEU under IAEA safeguards world-wide, for instanisenot even 1% in quantity of
these surplus stocks. In the case of Pu, the IA&Agsiards some 250 tonnes of Pu
discharged from power reactors, less than 4% othvts of weapons grade (the rest
being Pu in spent fuel and therefore a lesser damgdar as proliferation risks are
concerned). This in contrast to the more than 25Més of weapons-grade Pu in the
military stockpiles of the NWS, described in (bpab. It- hardly makes sense to guard
the least dangerous materials with great fervodrtdleave the far more dangerous
ones unaddressed.



1]
DISPOSAL OF THE WEAPONS-GRADE

FISSILE MATERIAL

The following options can be considered for thepdgal of the 'surplus’ stocks of
weapons-grade fissile material, HEU and Pu, leérdsom the Cold War era:

Option 1: Sorage as HEU/Pu, after dismantlement of nuclear weapons, without
construction of any permanent storage sites.

This would mean storage of the dismantled coreseapons (the Pu spheres or 'pits’,
as they are called) virtually as they are, in doeta at the disassembly sites, the way
fissile materials are kept in intermediate stordgeould be a 'least cost' option but
one that would, for obvious reasons, be fraughh wlite greatest risks of theft by
potential terrorists, for building nuclear weapoAs. pointed out earlier, it is not so
difficult, technically, to fashion a nuclear weapginen the fissile material; the difficulty
lies in manufacturing the fissile material.

Moreover, as part of nuclear weapons, the HEU ar@lpo contained in the nuclear
warheads would at least be subject to the milipaocedures and drills applicable for
accounting of all arms and ammunition. Once distadnhowever, they would fall in
the category of dead stores (as distinct from &was and ammunition), and would
therefore be most unlikely to receive the sameadte and vigil. Such human and other
resources as would be necessary for ensuringskeircustody are increasingly likely to
be looked upon as a recurring burden. The charta®fore are that with every
passing year these materials would be remembessdatal less and thus be more and
more vulnerable to pilferage. Moreover, it is ddubif the Pu in the containers can
be stored without degradation for more than a feery.

Additionally, it would be rather anachronistic img day and age, when efficiency in
resource allocation and use has become conventwisdbm, to leave the energy
value of what is essentially extremely concentratedlear fuel (worth some $20
billion even at the current rock bottom prices) xpieited and locked up in storage
vaults at considerable cost. And even that woultfree the world of the risks of
radioactive contamination, in case of a leak, th&ft, for generations to come.

Option 2: Extraction of the HEU and Pu from the nuclear weapons and storage in
concrete shelters underground after vitrification, with high-level wastes or otherwise.

This would be basically the same procedure asv@tbin treating the high-level
wastes, which are at present mixed with molten sglagtrified) and then stored
underground with adequate concrete shielding todyagainst radioactivity leaking
out. It would. Mean mixing the HEU/Pu extracted ofithe weapons as above with
glass and high-level waste to make it non-pilfezalind then storing it in concrete
underground shelters.

This process is obviously expensive, because opé#raphernalia of double-walled
containers, robots etc. necessary for handling sughly radioactive and toxic
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substances, daily inspections necessary to checkatboactive leaks and so on.
Consequently, according to present practice, ratal spent fuel from the nuclear
reactors is treated in this way but only the ‘highel wastes’ left over after the useful
plutonium and uranium have been extracted fronsgent fuel. As mentioned earlier,
only a small fraction of the spent fuel from nucleaactors worldwide has been
reprocessed and the Pu extracted out of it, sbatild be clear that this method of
disposal through vitrification has, so far, onlyhdried out on a very small scale.

The implications of duplicating this process on thassive scale that would be
necessary if the entire stock of the surplus HEQ Bao were to be covered can be
imagined. Not only would it be frightfully expensivo vitrify all the HEU and Pu, it
would, in the first place, be virtually impossilitefind adequate numbers of sites for
such storage or disposal. Public opinion in the U@GAd almost all developed
countries) has been extremely sensitive to nudaagers and is, in most places, not
even ready to support the location of new nucleawgy plants in their respective
constituencies, not to speak of storage of nucleastes. Target dates for the
establishment of repositories for permanent stogeaste have had to be shifted
repeatedly for this reason — not only in the USA &lgo in France and Germany. It
is extremely unlikely that public opinion in the BSvould consent to a large-scale
exercise of this kind and the only way of undemgkit might be to do it outside the
territories of the USA. This could either be in t@nhabited islands or other parts of
unsuspecting developing countries (as has beercdke in respect of testing of
nuclear weapons), or in the global ‘commons’ suehtl@e ocean floors or the
uninhabited continents of the Arctic and Antarctica

Some idea of the costs involved can be had frompart in 'The Economist’ in its
November 26, 1994 issue that the US Department wérdy was spending
approximately $700 million per year on cleaningtiup former storage sites of nuclear
weapons, since the cessation of the productiomdgar weapons in 1990, as compared
to the peak production-period expenditure of $44kian. Another report, this one
from the British Broadcasting Corporation (BBC)timated that about $7.5 billion
had been spent in the last 5 years on cleaninganar weapons-assembly site without
any significant results.

Option3: Burial in deep bore-holes underground in geological repositories.

This is evidently just a variant of Option 2, thalyg slight, difference being that this
method of disposal is not envisaged to be undoraatpoint of time in the future,
i.e. it is meant to be irreversible (and would #fiere be a little less expensive),
whereas storage in underground vaults after \gaifon caters, in theory at least, to
retrieval in the future, if required. The lattdrptigh no more than a remote possibility,
has to be catered to mainly for cosmetic reasdnse$t is undeniable that this method
of disposal of nuclear wastes could hardly be cmmned satisfactory if it was to be for
perpetuity, the only way it could be made palatédblpublic opinion and the regulatory
authorities was to declare it as' temporary', pendhe evolution of techniques for
permanent disposal. It was, in effect, a conveniemaly of papering over an
inconvenient question - the absence of any sat@faway of disposing nuclear wastes
- and pre-empting opposition to an otherwise indgfde course of action. The
disadvantages and limitations of this option arerdfore the same as of Option 2
above.
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Option 4: Dilution into fuel-grade fissle materials and temporary storage, pending
utilisation as fuel in nuclear reactors.

It is well, but perhaps not widely, known that theesic ingredients of nuclear weapons -
the weapons-grade fissile material, either HEU wr- Rre really nothing but highly
concentrated nuclear fuel; in fact over-concerdrate compared to the fuel requirements
of ordinary nuclear reactors (and precisely fot tkason, raw material for explosives).
There is in fact no qualitative difference betwetkie basic process, the nuclear
reaction, that take place in a nuclear reactoriara nuclear bomb. Given this fact,
the weapons-grade Pu and HEU can be diluted to foakéor nuclear reactors.

In the case of HEU, the process is absolutelygiteorward - it has simply to be
mixed with natural uranium (which contains only%.¢f the fissile material 235U, and
enrichment of which to concentrations of 90% or enloas yielded the weapons-grade
materials), to bring down the 235U content to tB8c2and less that is required for
fuel-grade fissile material (actually no more tt3a in case of light-water reactors).

In the case of Pu, the process involved is moreptiocated but only a little more so. Pu
is not a substance that occurs naturally -it isagificially created element - and so
'dilution’ by mixing it with non-fissile plutoniungs in case of uranium, is not possible.
It is highly fissile by itself (and hence its usebombs) but can be tamed into less
fissile, reactor-grade, material by mixing it wamon-fissile oxide of uranium to give
‘mixed oxide’ (MOX) fuel. MOX is increasingly becany the standard fuel in
nuclear reactors in countries with reprocessingabaipy, and with the intention to
burn away the Pu in the spent fuel effectively anmultaneously produce more
power. In addition, dilution with other non-fissiheaterial can improve the desirable
properties of nuclear fuel, especially for longeadiation in reactors.

As regards the cost of converting the weapons-gfiadiée materials into fuel-grade,
the money already spent in production of the ®ssilaterials is a ‘sunk cost’, not
relevant for costing of the proposal for utilisittgem for power generation. Only the
cost of fabricating the weapons-grade fissile maltémto fuel for reactors, as above,
needs to be taken into account. This would be neertian what it takes to fabricate
fresh enriched uranium or MOX fuel.

It should be mentioned here that it may not eveméeessary to dilute the fissile
material. Direct use of highly enriched uranium gmuole plutonium in new reactors
may open up possibilities of new kinds of powerctees that may allow refueling at
long intervals (say 10 years). Of course, this segetailed technical study, but if
found feasible it would be an additional attractigature for the promotion of nuclear
power under an internationally sponsored progranmasejiscussed in the following
chapter.

Option 5: Others
Some people have proposed, and the media someatpests in all seriousness, that
the fissile materials be shot off into space inkets, never to return to our planet.

Presumably the idea is to have the rockets taka #eefar into space that, whatever
the condition of the fissile materials, no radiatior harmful effects can reach the
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Earth. Proposals to ‘dilute’ away the fissile metisrin the oceans, or for sub-sea bed
disposal, or to detonate the nuclear weapons tHeesseas ‘peaceful nuclear
explosions’ (PNESs) are likewise advocated by soquaky seriously. These ideas are
SO preposterous that they do not merit any commaedt have been noted in this
discussion only for the sake of completeness.

What is to be done?

It should be clear from the foregoing that therengstechnical hitch in putting the
HEU and Pu to use for power generation and it ident that, irrational and narrow
considerations or interests aside, Option 4 alerseviable solution to the problem of
fissile-material disposal, from an enlightened gloperspective— especially in the
context of the grim energy-environment scenarianjthe developing world.

In fact, there really is no alternative to consugnthe fissile materials away in the
form of fuel for nuclear reactors, if the interrmatal community is to act with any
sense of responsibility towards generations yetormband with a modicum of
concern for our planet. With tonnes of dangerous taric materials threatening the
safety and security of all humanity, and indeedvitiy existence of life on Earth, we
sit on a volcano commemorating the follies of th@dCWar. We have a choice that
can be overlooked only at our peril. All the otlugtions discussed above are not
viable solutions, for each one of them is profoynpitoblematic in one respect or
another and is therefore unacceptable.

Consuming the fissile materials away in the forrmo€lear fuel is also not a course
of action free of problems - it carries with it thisk of proliferation of nuclear-
weapons capability that inevitably accompaniesedmsation of nuclear technology.
Unlike the negative consequences of the other mmtidiowever, the risk, of
proliferation, in consuming the surplus fissile ematls away as fuel are not so
unpredictable or unmanageable as to preclude ramadiion. These risks can be
countered by devising appropriately stringent sadeds. In any case, there are no easy
choices: the question before the international canity is not one of optimisation but
to choose the least disagreeable course out dfad déficult options.
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v
THE NEED FOR MORE NUCLEAR POWER

Problems in consuming fissile materials in existinguclear reactors

Even though utilisation of the surplus fissile mlefor the generation of energy
might be the most rational choice, this is notlijjki® happen unless concerted action
to this end is taken multilaterally. This is becauseither the USA nor Russia, to
whom the 'peace dividend' belongs, appears to lepasition to utilise it for energy
generation in the near term, though for differextsons.

The USA

In the USA, the level of electricity generation andnsumption is so high that
additional energy supplies have very little utilignd the focus is on energy
conservation through a more efficient use of enehgyparticular, a saturation point
has been reached as far as the demand for nucleegyegoes. Together with the
adverse publicity earned by the nuclear industeyehover the Three Mile Island and
other accidents, this has already resulted in aiglthe 'market’ for uranium, and in
large unutilised capacities in the existing fuddfeation facilities in the last few

years, that have caused a sharp fall in the pricgranium fuel. Public opinion is

unlikely to countenance any expansion of the nugleaver generating capacity even
if the nuclear fuel for such additional capacityra&v¢o come free of cost, as in this
case.

At the most, the HEU released from nuclear weamongd be used to meet the fuel
requirements of the existing low enriched uraniuokl) reactors in the USA.

However, this would be totally inadequate, as thtaltinstalled capacity of nuclear
power generation in the USA would be able to absorimore than a small fraction of
the surplus stocks of HEU. Moreover, this would raggte the problem of idle
capacities in the existing fuel-fabrication facd.

The scenario with Pu is even bleaker. It cannatdresumed away by converting it to
MOX fuel because unlike some other developed casthe USA does not, as a
matter of policy, use MOX fuel in any of its reastoAccording to media reports, a
final decision on disposal of Pu in the USA awaittegally mandated study of the
environmental impact of the various options, thaswlue to be completed by March
1995, and is not expected to be taken before 1€i@@nwhile, temporary storage at
military bases continues at an estimated cost e8 %fllion, besides the several
hundred million dollars reportedly spent on studyine problem.

Russia

In Russia the situation is different. Additionapglies of energy are not without value
but these cannot be nuclear in origin as the nuatetustry there is in the doldrums.
Ever since the Chernobyl accident, the Russianeangower industry has been at a
standstill because of its poor safety record andherefore in no position to
contemplate expansion. The light-water, VVER tygactors, which are the mainstay
of the Russian (and Central European) civilian @aclprogramme, need to be re-
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designed completely to improve their safety featute IAEA certified safety

standards before any expansion of nuclear powetplzan be considered. An IAEA
sponsored technical assistance project is undefavais purpose, but this is likely
to take time.

Other developed countries

Given the lack of demand for nuclear power in thenb countries, it would appear
that if the surplus fissile materials are to bdisgd for energy generation this would
have to be done in other countries. The developeddywwith a significant civilian
nuclear industry, would be a natural first choigedhis regard as the necessary infra-
structure (nuclear power plants) already existsethend the fuel fabricated from the
surplus fissile materials has only to be fed iftent to be got rid of. However, this
would only be a partial solution. Many of the deym#d countries have similar
problems with their public opinion and so would rm# able to join in any such
endeavor. In any case, with the existing nucleavgrageneration capacity it would
take well over a decade to consume the surplus HBbDe and several decades in
case of the Pu. And that too only if no fresh fueése to be fabricated and the entire
fuel requirements of the world’s reactors during theriod were to be met from these
stocks of surplus fissile materials. In that casenoted above, a fresh problem would
arise for the fuel-fabrication firms of the nucleadustry in these countries because
of the idle capacities it would result in. Finalgyen so, the problem of disposal of
spent fuel would be left unaddressed.

New nuclear power plants

The harsh reality thus is that the quantities afptus’ fissile materials are much too
large to be consumed away rapidly in the existinglear power plants, especially
when the nuclear fuel production capacity alreadgteg in the world today is taken
into account. Given this basic picture, it follotst the stockpiles in question can be
dissolved quickly only through augmentation of thierld's installed nuclear power
generation capacity. That would, of course, posenesdresh problems -new
imbalances in the fuel fabrication capacity in kbeger term - and may therefore not
be regarded as an ideal solution by some, but itldvstill be far better than the
alternatives discussed earlier in Chapter lll, eaclvhich entails letting the current
stock of surplus fissile materials (or the bulkipfbe around for unacceptably long
periods of time. The long-term demand for fueldathe current surplus stocks have
been exhausted) can be met by the establishmeradditional fuel-fabrication
capacities after a decade or so as part" of a algtwocess of growth. The important
thing is to do everything possible now to dissipttte current surplus stocks at the
earliest.

Unsuitability in the devel oped countries

If the nuclear power generating capacity is to ®@asgmented, the natural first choice
for doing so would again be the countries in theetped world which have

significant nuclear power programmes. It would be guickest way to establish
additional capacity. However, this would have todmverned by considerations of
demand for (and economics of) electrical powehasé countries. The nuclear industry
in most of the developed countries is in privatendsa and operates strictly on
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commercial lines. If the nuclear firms in these moes had found it advantageous to
establish additional capacities and/or switch t® tbheaper) fuel fabricated by the
conversion of the weapons-grade fissile materiglq@mpared to fabrication afresh
from uranium ore or other fossil fuels etc.), theguld already have turned to this
source or would be in the process of doing so. deenot much of a role for policy
intervention in such a situation - normal marketé&s would automatically lead to the
desired result. The fact that this has not happeneshy significant scale suggests that
the scope is rather limited in the developed ecoemnperhaps because of sources of
nuclear fuel supply having already been tied up evieng term and poor prospects of
growth in the demand for power, as well as adveussdic opinion.

Need for an international programme in developing countries

That leaves only the developing world as a possipéma for the establishment of
additional nuclear power plants. Here we find a hwew ball-game - energy is a
critical bottleneck constraining faster economiovgh and, instead of diminishing
returns, we are in a situation in which any amaefngupplies of nuclear power are
welcome and would be lapped up with great protite Guestion is how to realise this
possibility.

It would seem necessary for this purpose to thimkerms of an internationally
sponsored programme for the promotion of nucleargoan the developing countries.
A multi-national consortium of firms capable ofts® up nuclear power plants in the
developing countries in a turn-key manner coulé$ied to undertake this task under
the aegis of the IAEA or some other specialisechag®f the UN so mandated, on a
'BOO' (Build, Own and Operate) basis. Suitablessitguld be identified by the leading
nuclear firms in the developed countries, dependimgheir areas of business interest
and familiarity, in consultation with the Governntef the host countries, and these
could serve as centres of regional nuclear powdsgwith a network of transmission
lines going into as many neighbouring countrieteasible.

The only limitation may lie in the capacity of tlikeveloping countries to absorb
nuclear technology and provide the infrastructuseessary for the establishment of
nuclear power plants. Many developing countriesaaly have nuclear industries of
their own and even those that have only fledglingsoshould not have any difficulty
in accepting additional nuclear power plants. Iheo$, the less-developed countries
(LDCs) in particular (where the utility of the eggrsupplies is perhaps greatest),
substantial external inputs and major improvemanisfrastructural facilities may be
necessary.

New ideas for nuclear power

The reason why many developing countries have abeyperimented with nuclear
power is that restrictive practices have been iragasn them by the NPT. Nuclear
power stations continue to be the preserve of fealip advanced nations and, as
they have had no interest in dealing with, or réngcPu, there have not been many
innovations in the industry. However, the availdépibf highly enriched uranium and
plutonium could trigger many changes in the desmperation and economics of
nuclear power stations. They could be made more paotn perhaps even
transportable in small capacities for generatingrgy for district level heating etc..
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There should therefore be commercial interest ia teveloped world in the
designing, installation and operation of smalleitsito supply energy to developing
countries as part of such a programme under |IAEAgserds.

Other possibilities need to be explored. It may lm®inecessary, for instance, to stick
to the electrical power route for the utilisatiohnuclear energy. The conversion of
thermal energy generated in the reactors into retattenergy is only one particular
route to harnessing nuclear energy. The advanthgkecirical energy lies in its ease
of transportation and in its ubiquity of use. Howewthere are still specific
applications for which it is not necessary to cahtbermal energy into electrical.
Thermal energy (heat), which is what is releaseithénnuclear reactors at first, and is
only subsequently converted into electrical enerman be utilised directly in many
industrial and other processes. Desalination issuoh example. (Like energy, water
supplies are again a major factor constricting tgraent in many countries.) Since
there are unavoidable losses in the conversion fremmal to electrical energy, this
would substantially raise the efficiency of the Ieac plants and thus bring down
costs, besides reducing the infra-structural reguénts.

Conclusion

A host of other questions of a legal and logistatune (such as a comprehensive
liability regime to deal with issues relating tongeensation in the event of an
accident, international insurance schemes, transdary emergency management
drills, return of spent fuel etc.) would, of cours¢so have to be resolved before this
proposal can see the light of day. Given a sinterehowever, it should not be
difficult to resolve all such matters by buildingan existing multilateral Conventions
and Agreements in these areas.

The idea may sound too ambitious politically, ahdréfore be dismissed as a non-
starter by some, but that would be a grave erraverts the knotty nature of
contemporary problems, and the near impasse tisabden reached in translating the
concept of sustainable development into practtas,dlear that there can be no escape
from trying for innovative solutions and approachBsis can scarcely be possible if
the test of 'political feasibility' is imposed &etstage of brainstorming. It is obviously
necessary to stretch the imagination and themspest facto, after throwing up some
ideas, how they can be made feasible, even ifdloayot seem to be practical today.
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\Y,
A COST-BENEFIT ANALYSIS OF AN

INTERNATIONAL PROGRAMME
Benefits of the programme

If an internationally sponsored programme for tistaleishment of nuclear power
plants in the developing countries, and for repsen® all the spent fuel in the world,
could be agreed upon, there would be a number-gééching benefits for all nations,
both developed and- developing:

(a) Reduced security risk. First, and foremost, it would enable the massivelarts of
dangerous weapons-grade fissile materials thaatimethe security, safety, health and
environment of the world as a whole, to be dissigagway rapidly. With an
international programme for the generation of naccigower underway, there would
be a purpose and a focus for immediate dilutiorthef weapons-grade material into
commercial-grade fuel (something that will not hapmtherwise because the expense
involved in doing so would naturally be looked upas an unjustified burden in the
absence of any immediate use for the fuel). Thgrarome would, hopefully, also
siphon off all such material presently unaccounted by being able to offer an
incentive price and an overarching outlet for hisTwould go a long way in checking
its leakage into the hands of potential nucleamtests. By thus facilitating proper
accounting of weapons-grade fissile materials, gfaposed programme would also
serve as an invaluable confidence-building meagur¢he rest of the world, which
otherwise has no way of knowing that these matemall not again be turned into
nuclear weapons. The significance of this achievdroannot be overemphasised.

(b) Reduced risk of environmental contamination. By drastically cutting down the
duration for which the dangerous materials wouldtmind to a decade or so, the risk
of environmental contamination due to leakage wtuld have been reduced to the
minimum feasible practically. A most vexatious pdesb would thus have been
tackled successfully.

(c)Energy for developing countries. The programme would yield energy supplies that
would be a big boon for the recipient developingrdaes. Energy, which is one of
the most critical inputs for galvanising the ecoryoom to a growth path, is the main
constraint limiting economic growth in these cotedy the LDCs in particular. This
magical injection of power, can therefore be exgéd¢b work wonders in the LDCs
and other developing countries, with strong mukipéffects in other sectors.

(d)Markets for developed countries. The economic gains would not be confined to the
developing world. The programme would provide adtdo the nuclear industry in
the developed economies, which in most cases ppled, as mentioned earlier,
because of problems with public opinion. By genetata substantial demand for
nuclear reactors and the entire range of relatedbewent, the proposed programme
should help create jobs and stimulate recoveryh@se¢ economies. The large-scale
orders for nuclear reactors and other equipmeat power plant would actually help
the suppliers amortise the heavy overhead expesadiready incurred by them in
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plant investment etc., which otherwise represenhKs costs for them with little
chance of being recouped.

(e) Reduced GHG emissions. Most importantly, the programme woulorkvto the
advantage of all nations from the environmentahpof view. Today, fossil fuels are
the mainstay of energy generation all over the dvoglspecially in the developing
countries. However the burning of fossil fuels asles CO2 gas, which contributes to
the greenhouse effect and global warming. Therefbraew power generating
capacity were based on nuclear (rather than fdssil) this would result in abatement
of the trend of a rise in GHG emissions worldwidesemething that has not been
possible to achieve so far.

() Reduced wastes. Finally, recycling of the Pu in the spent fuelfasl for  reactors
would result in a drastic reduction in the amouhhazardous nuclear wastes to be
disposed off. Reprocessing of spent fuel is anrenmentally sound way of handling
the radioactive wastes. Spent nuclear fuel is buwkyg highly radioactive (and
remains so for tens of thousands of years). Repsoog minimises the risk of leakage
and environmental pollution due to storage, as aglthe costs, by sharply reducing
the volume of the residual waste and enabling se¢iparof the plutonium in it, which
can be used as fuel again in the next round. Tlosldvresolve a most intractable
problem to which there has so far been no satsfaenswer.

Like the security benefit, the latter two enviromtad gains are advantages whose
significance can again not be overstated for tieen® alternative way in which either
of these advantages can be enjoyed. Under the @aeConvention on Climate
Change (FCCC) concluded at Rio in 1992, GHG comaBanhs in the atmosphere are
to be stabilised at protective levels, with the@eped countries (which account for
over 70% of the total GHG emissions in the worldinlgy required to take the lead and
stabilise their emissions at 1990 levels by 2000 ADthe absence of any concrete
measures to that end having been agreed uponatertilly, there is not even the ghost
of a chance that this target would be met. Nor at®ns been able to take any steps
to that end domestically. In particular, there bagn no basic review of national
energy policies in order to effect a shift awaynfreeliance on (COproducing) fossil
fuels. The main reason for this is the non-avditgbof viable alternatives, especially
for the developing countries which cannot affordirigest in R & D in renewable
sources of energy or in energy efficient technaegi

The proposed programme (of recycling of the Pithendpent fuel into the reactors as
fuel) would vastly enhance the chances of a woildevgwitch away from fossil fuels,
apart from the direct benefit of the substitutidnfassil fuels. With the nuclear fuel
cycle ‘closed’ at the aggregate (global) level, ni@n apprehension about nuclear
technology and the main points of criticism thavéhaome in the way of more
widespread use of nuclear energy, despite thepuug of its not resulting in GHG
emissions - waste disposal and proliferation - wWde taken care of. Nuclear energy
would thus be able to provide an alternative tsifdsels right away.

In short, it would be a highly positive-sum gamed @ne that would be twice blessed.
Both the developed and the developing countriesldvbe winners from the point of

view of non-proliferation, international securitgdaprotection of the environment. In
addition, the power generated would be a big donaby the developed countries to
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the developing world that would, in the long ruebound to the benefit of the global
economy as a whole.

Costs of the programme

The costs of any such internationally sponsoredjiarame for the establishment of
nuclear power plants in the developing world wonddurally depend on the scale on
which it is under taken. Fuel costs being a reddyiwsmall proportion of the total cost
of a nuclear power plant, the funds required wauddoubtedly be far greater than the
guantum of the '‘peace dividend'. If it is undentakenumbers adequate for absorbing
all the weapons-grade fissile material potentiallyplus in a decade or so, i.e. about
100,000 MW in capacity, it would cost approximat&lgA $ 200 billion (@ $ 2
billion per 1000 MW as a rule of the thumb for thaclear power plants), and
approximately $ 100 billion for the establishment additional facilities for
reprocessing the spent fuel. Some additional arsamaty be necessary for expansion
of the facilities for fabrication of MOX fuel outfadhe weapons-grade plutonium
stockpiled. (To this must be added the longer-tewst of the establishment of additional
fuel-fabrication capacity for meeting the fuel neexf these reactors on an on-going
basis. However this would be incurred only aftedle@ade or so, when the nuclear
reactors have been commissioned and after the ntreseckpile of weapons-grade
fissile materials has been exhausted.)

These costs are certainly high, but to put themeirspective they have to be seen in
the context of some other expenditure that wererned for far more limited or
impractical or even undesirable aims:

(a) Amounts spent ($ 25 billion and more) on fatitaschemes such as ‘Star Wars’
that had a far less realistic basis as compar#tetproposed programme.

(b)Resigned acceptance by Governments all ovewtréd of the fact of the drugs
trade, whose annual turnover has been estimatéldebtfNTERPOL Chief recently to
be of the order of $400 billion, as a fait acconwthout raising many eyebrows.

(c) The annual global expenditure on ‘defenceisrdb1000 billion. A 1% cut in, or
tax on, these expenditures, on the lines of thédifTdax’, could release substantial
funds for meeting the cost of the programme.

In addition, the cost of the proposed programmethase set against the vast gap
between the targets and goals set in multilatevalnfis in two important areas of
concern, and the actual achievements in both tidds:

(a) As against the long accepted goal of the d@eela@ountries of setting aside 0.7%
of their GNP for Overseas Development Aid (ODA) tiigure realised at present,
more than two decades later, is around half tigairdéi only 0.3-0.4%. No more than a
quarter of the balance, i.e. 0.1% of their GNP lwdw $19,000 billion (which would
still be less than the target of 0.15% in respé@bA for the LDCs), or $19 billion
per year, would cover the bulk of the cost of theppsed programme.

(b) The Rio Summit Agenda 21 and the Framework @atign on Climate Change
agreement on the goal of stabilisation of GHG catre¢ions in the atmosphere by
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2000 AD notwithstanding. There is at present litttgoe of this target being realised
in the absence of any concrete measures to thathamohg been agreed upon
multilaterally. In particular, there has been ngibaeview of national energy policies
in order to effect a shift away from reliance orOZproducing) fossil fuels. This is
mainly because of the non-availability of viableeahatives for energy generation.

Who pays?

The big question, of course, is: who would beas¢heosts? It goes without saying
that they would have to be shared by all countmme®lved in the programme in
proportion to the benefits they receive, on thadbakan agreed formula that could be
negotiated multilaterally. If the programme is ledkupon as a package of measures
in the fields of international security, environmgmotection and pollution control
and economic aid, which is really what it is cortcafised to be, it could provide a
reasonable basis for arriving at a consensus ométter.

As with most other major international cooperatremtures, the bulk of the expenses
would, realistically speaking, fall to the sharetbé developed countries. At a time
when 'aid fatigue' is only too evident, one may d&mnwhat chance there is for an idea
that requires the rich countries to spare additiogsources for the developing world.
But it would be a mistake to regard this proposaljiest another 'aid’ project. As
mentioned above, it is a comprehensive packagé, wierlocking and far-reaching
advantages in several fields fall nations, and is therefore quite unique as far as
multilateral cooperation programmes go. There aedgeasons why the developed
countries should look upon the expenditures inviblveot as charity but as an
investment in the future - their own as well ag tfahe rest of the world.

Incentives for the developed countries

First, their contributions would mainly ba kind and not in cash - as, for example,
nuclear reactors and related equipment from thaogeam advanced nuclear industry;
as fissile materials from the USA and Russia; agices of technical personnel from
the CIS countries of the ex-Soviet Union, and so Dime real cost to the donor
countries would therefore be less than the marladtiev of the reactors, capital
equipment, materials, fuel, human resources etes@htems have little alternative
use in a situation of spare unutilised capacityhim industry. (Of course, no nuclear
supplier would like to admit this publicly and theyay well insist on quoting the
'market’ price for the orders placed. Nevertheldss point is indisputable, and
regardless of the extent to which it is concedddigy, it cannot be denied that the real
costs of the programme, to the donors, would nasbkigh as would appear from the
financial figures.)

Second, when seen against the background of theCF@ad the obligations of the
developed countries under that Convention to takeléad in cutting down on their
emissions, this would be a cost-effective way Faamt to fulfill the targets compared
to national options in the donor countries -as, dgample, by substituting existing
fossil-fuel based energy generation in their caastby renewable or other sources.

Although the amounts in question seem to be vagly, lespecially in comparison to the
meager $ 2 billion or so that the Global EnvirontmEand (GEF) has been able to
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raise so far, this is in fact not so if considematis given to the fact that much larger
sums would be necessary for taking measures to@Hi® emissions at a later stage,
once they have grown to higher levels, no matteeretihis be - i.e. whether in the
developed or developing countries. The proposedyrarome would be a good
example of the concept of ‘joint implementatiorvazhted by some for minimising the
trade-off between economic development and pratectif the environment. The
North and the South would be joining hands to aghe reduction in the gross GHG
emission levels globally on a cooperative basiskeeping with the principle of
common but differentiated responsibility, insteddlaming each other or seeking to
shift the responsibility for (not) realising thedats set by the Convention. By paying
for energy projects efficient in GHG emissions e tdeveloping countries, the
developed countries could perhaps claim to be imptging their commitments for
containing GHG emissions under the FCCC. Consigehat the developed countries
seem to have no other plans to effect the reductiogy are required to, this would be
a major advance for them; one that may work odnetdar cheaper than achieving the
same reductions domestically.

The main objection to the idea would, however, beetonomic but political — the
risk of proliferation. That is the prime reason wprpmotion of nuclear power has
never figured seriously on the international agesdaar, even though that is the
stated purpose of the TAEA set up in 1954. Douldy also be expressed about the
capacity of developing countries to cope with thgaamced nature of the technology
(capacity to handle lethal nuclear wastes withraglbfe, stringent requirements of
reactor safety and modem infra-structural facsit@apable of mitigating the severe
consequences in case of a radioactive accident &ut if the reactors are built,
owned and operated by multi-national firms undel-$cope IAEA safeguards’ with
the spent fuel taken back by them, as proposedethpprehensions would be taken
care of, for there would then be no transfer ohtetogy to the recipient countries
and therefore no risk of proliferation. This wowdtso bypass the human resources
constraint, of lack of technical expertise that md3Cs suffer from.

Possible objections from the devel oping countries

On their part, the developing countries might bers® to allowing the multi-national
companies of the developed world to build nucleawegr plants within their
territories because the infrastructure requiredterestablishment of a nuclear power
plant is very extensive and would entail far greaémcroachments on their
sovereignty than most foreign investment proposalsally do. They would also be
apprehensive on account of the risk factor and evaekd to be assured that rigorous
international safety standards would be observeduth IAEA inspections and
monitoring. Finally, they may not be enthusiastimat it because there would be
almost no transfer of technology or buildup of ham&echnical or institutional
capacities under this programme, something thahisbvious desideratum in all aid
projects. In view of the very substantial econongain of free supplies of
environmentally clean energy, virtually as MannanirHeaven, however, they may
be persuaded to consider the idea favourably.

The programme could be started on an experimermale sat first, at selected

favourable sites, and extended gradually if fouadbé manageable. Hopefully, it
could even become the forerunner of a larger iatéynal effort to switch to nuclear
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energy (to conserve fossil fuels for selective useghe interregnum until techno-
economic breakthroughs in solar or fusion energyrealised.

Conclusion

The expectation that it might thus be possibleitskveral birds with one stone leads
logically to the idea of an internationally sporebiprogramme for establishment of
nuclear power plants in the developing world. Ainae when the intellectual climate
the world over is such that the vision thing isdbtal discount, in favour of crisp and
cut-and-dried proposals that can pass muster atahds of down-to-earth financial
analysts and bankers, this may appear somewhaftuiarRut it is only an attempt to
respond rationally to the existential challengesinig@ the world today, taking
advantage of some of the opportunities affordedhieypolitical changes in the world
in the post-Cold War period. Indeed it would berioktlike not to do so simply
because of the vast scale on which corrective maticalled for. Leading statesmen,
thinkers and economists have repeatedly cautiogadhst a mind-set that breeds
collective indifference or apathy towards globallgems in the name of pragmatism.
We would do well to heed their advice.
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Vi
NUCLEAR TECHNOLOGY — SOME

BASIC QUESTIONS
Nuclear technology—image and reality

It is an unfortunate fact that there is a deep &#aruclear technology entrenched in
the mind of the lay-person in most countries of tharld. In part this is due to
genuine fears regarding the safety of nuclear plantl concerns about the disposal of
nuclear wastes. In part it is also a consequeneguwdting all nuclear technology with
nuclear weapons technology. These issues need taddesssed squarely and
dispassionately, without any attempt to dismisspaper over the doubts and
dilemmas which haunt lay-persons. It must be aeéanittthat the nuclear
establishments in most countries have not beentalde a good job of attending to
public fears in this regard, and allowed the antitear lobby to ‘hijack’ the issue of
the safety of nuclear technology. It is partly sule of this failure that public opinion
in many industrialised countries has turned hodblenuclear energy, despite the
tremendous promise it holds for addressing conteanp@oncerns.

We believe that a ‘rejectionist’ approach towardslear technology is unwarranted.
By any objective standards, the situation is notbad as made out by die-hard
opponents of nuclear energy. Many of the fearsuafeunded, arising more out of a
communication gap, due in part to the complexity tbé technical concepts
underlying the issues, than any real basis. Otbansbe traced to the secret, often
macabre, experiments conducted on human beingsaridgtly without their
knowledge, in the early years of the Cold War batlthe USA and in Russia that
came to light subsequently. Nuclear technology ashale has been tarred with the
same brush as nuclear weapons — quite undeservedly.

Here we try to address, very briefly, some of theesgions concerning nuclear
technology.

Safety

One major fear, since the Three Mile Island andr@digyl accidents, has been that
widespread damage and contamination would be camséie event of a nuclear
accident in any of the power plants. Although it usdoubtedly true that the
consequences of a nuclear accident, were there tmé, can spread far and wide, it
has also been appreciated that the chances otdisrence in the first place are
extremely low; far, far lower than the risks asatedl with the use of many other
technologies that are commonplace today. As the sakration of hundreds of
reactors the world over testifies, it is perfegbgssible to control the operation of
reactors sufficiently to run them safely. The aeaid mentioned above are not typical
of the track-record of the nuclear industry in ogenieties and systems. In the case of
Chernobyl for example, it is well known that theimaause was the flaws in the
design of those RBMK reactors, and the accidenldceasily have been avoided with
more careful designing, and by following internaibsafety norms.
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By taking proper precautions, pursuing an opencgadif public scrutiny and control

over regulatory mechanisms and steering clearrafianal fears regarding misuse, it
is definitely not beyond human ingenuity, in an afjehe managerial revolution, to
devise appropriate and effective checks againstrisles that go with nuclear

technology. That is, in fact, the case with evesghhology. Repudiating nuclear
energy altogether can be no more an answer thanggiyp on modern transport
systems because of the accident rates or polllgwes that afflict them or modern
surgery because of the hazards and risks thatogg afith it.

Nuclear-waste disposal

Likewise, with respect to waste disposal, it isessary to understand that while the
practice regarding the disposal of reactor waséssgenerally not been satisfactory so
far, this is not because of the technolqmy se. Rather it is the result of a short-
sighted policy in regard to waste management, followed for puditireasons
stemming from the antagonism of the Cold War erd fnom Big Power interests.
The option of recycling the spent fuel — the maational and effective way of
dealing with the wastes — was precluded, a primmithe rather flimsy ground that
this would make plutonium too easily accessiblaallp and sundry. As mentioned
earlier, reprocessing of spent fuel is an enviramadey sound way of handling
radioactive wastes and, given that there is norotieey of getting rid of these
hazardous wastes, it was without question a redd®Eystep to restrict reprocessing of
spent fuel. This necessitated its storage in 'teargofacilities over indefinitely long
periods; a practice that has given the technolofyightful image as a major and long
term pollutant and threat. That epithet is merltgdhuclear weapons and not nuclear
technology as such, which has much to offer aseamironmentally appropriate’
advanced technology, if only its potential can dgaped fully. If the disposal of nuclear
wastes is problematic, it is precisely, and onlgcduse the obvious answer to this
problem was foreclosed for political reasons. thfs yoke from its neck and you have
a first-rate answer to most contemporary dilemmasthie field of energy and
environment.

Environmentally acceptable

The unprejudiced observer may well wonder why wendb make greater use of
nuclear energy to meet our requirement of elettpoaver, when there is so much
concern about depletion of the Earth's ozone layet global warming and when
renewable sources of energy are yet to prove coniatigrviable. Alone among the
conventional sources of energy generation, nugeaer does not result in greenhouse
gas emissions and therefore does not aggravatgdbehouse effect. (Hydel power too
does not, but its potential is limited to locationisere hydel resources exist. Moreover,
it results in ecological damage and loss of bioditg, except where 'run-of-the-river'
schemes are possible, often in remote mountain@asa Solar and other renewable
sources of energy hold great promise for the futue little prospect of offering
economically viable technological alternatives inaiia¢ely. Nuclear technology
produces power for no environmental cost other tpameration of radioactive spent
fuel as a by-product, whici¥, recycled as fud after reprocessing, will leave only small
guantities of residue for long term disposal.
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New and better reactor systems

It is no one's contention that the present gerwraidf reactors are optimally safe and
efficient. Improvements are always possible. Faneple, research is already underway
on the design of 'failsafe' reactors in which tlesién reaction would be shut down
automatically in the event of any accident, andrbat-removal system is independent
of operator action. Other ideas include systemshviwould burn away their waste
within the reactor itself, and the increased useadfation tolerant robotic systems for
maintenance, operations and decommissioning of taeac The suggested
internationally sponsored programme would give mrpdtus to these and other
concepts. The transformation in the political clienthat a programme on such wide-
ranging international cooperation can be expectedring about should make it
possible for national nuclear industries to poeirtfiR&D resources - something that
has so far not been possible even after the enbleo€old War. There is need, for
instance, for pooling R&D efforts in plutonium retywg and in breeder-reactor
technology, in which France, Japan, Germany, ladid others have scored notable
successes, and which the USA lags behind in. Caoratem of R&D efforts under
one umbrella should also make it easier to shate sif the art technology, as, for
example, Russian designs of miniaturised spacetamsacsafety features of the
reactors of western countries etc., with all nagion

Disposal of plutonium

Above all, an internationally sponsored programraa make it possible to freely
undertake the extraction of Pu (the main sourceafy from the points of view of
environmental pollution and proliferation), fromabear waste for recycling into the
reactors as fuel. With this the nuclear fuel cyd® thus be closed at the aggregate
global level, and the main point of criticism, amae of the important factors that has
come in the way of promotion of nuclear power, vaolo¢ taken care of.

Isthere an alternative?

In any case, one must also ask: is there an alieef?al here are no other ideas worth
the name for disposing of the highly enriched wamior the weapons-grade
plutonium and spent fuel. The only suggestions &naton the anvil are: shooting it
off into space or burying it deep in the ocean flgdnd even if it is continued to be

stored as dead waste, as at present, the worlddwaoatl be free of the risk of

radioactive contamination for generations to come.

Likewise, there are not many options for generagngrgy without aggravating the
greenhouse effect. As a result, today most countraae willy-nilly to turn a blind
eye to the damage that they cause to the enviranimehe process of meeting their
current energy needs. This is especially true efdéveloping world, which cannot
even dream of stabilising its energy consumptiothatcurrent abysmally low levels
per capita, by exploring ‘soft energy paths’, theywleveloped countries can.

Nuclear technology remains the best option, on nz@a when all aspects are
considered, for tackling the grim energy-environimgeenario that the non-oil-rich
developing world is faced with. It is undoubtedly ‘@ual-use’ technology par
excellence, but this must not be allowed to cloudatwit has to offer as an
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‘environmentally appropriate’ advanced technologhe end of the Cold War

provides favourable circumstances for reviewing eavh the earlier constraints of
international nuclear policy that had necessitateestricted regime for the transfer of
nuclear technology, and for revisiting the nucleaergy option. With the nuclear
power industry in the doldrums in most of the leadindustrialised countries,

because of lack of demand due to adverse publiciapiover the last decade and
more, nuclear technology is at a crossroads to#layajority of the present stock of
the world’s power reactors will approach the endheir operating life before the first
decade of the next century. Viewed globally, it Wdomean the virtual end of the
industry unless a new phase of reactor construgsdaunched between now and
then. This would happen at a time when the world Few other options for

generating energy without adding to GHG emissiomd$ eausing global warming.

Major decisions affecting the future of nuclear rggeare thus called for. An

international conference on the lines of the eatllaited Nations conference on the
Promotion of International Cooperation in the Péacéses of Nuclear Energy

(UNPICPUNE) organised under the aegis of the UNuftalertaking an overall policy

review of all aspects of nuclear technology atglubal level, would be timely at this
juncture.
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Vi
SUMMARY AND RECOMMENDATIONS

The problem of fissile materials

The weapons-grade fissile materials - HEU and iuthe military inventories of the
USA and Russia, and those being released as & oésé dismantlement of some of
the nuclear weapons of the USA & Russia (and theitarger amounts that would be
rendered surplus if the remainder of these weamams likewise be agreed to be
dismantled), provide an unprecedented opporturmtytlie developed and developing
countries to join hands for meeting the twin chadles of global warming and
sustainable development to their mutual advantag#) gains for international
security in addition. Of course, this will requpelitical will and a readiness to break
out of the ideological mind-set of the Cold War.era

Although this HEU and Pu belongs to the USA anddrRyshe quantities involved are
much too large for the rest of the internationahomunity to remain unconcerned with
their fate or remain an 'innocent bystander'. Theree amount of HEU under the
safeguards system of the IAEA, on which there i€mdebate and discussion in the
IAEA every year, is, in comparison, not even 1%lwse stocks in magnitude, and
far less sensitive in terms of useability for weappurposes. Likewise in respect of Pu,
where the proportions are a little higher but adgaghly skewed, with the weapons-
grade Pu in these countries being more than tlaé Pot under safeguards even though
the latter Pu is almost all not even separated fitoenspent fuel (i.e. unreprocessed
and therefore not as dangerous).

These materials pose serious dangers to secudtgafety the world over due to the
risks of theft and leakage. All nations therefoaedna vital stake in ensuring that they
are not continued to be stored in their preseninfare. as weapons-grade fissile
material, but dissipated away by every possiblensea the shortest possible time,
preferably no more than a decade. In this contextegommend that:

Recommendation 1. A UN-sponsored Conference, on iivees of the earlier
UNPICPUNE, should be organised to ‘brainstorm’ digpsionately on how best to
deal with the surplus weapons- grade fissile maadsi

We offer the following specific recommendationstthauld perhaps be taken up at
the proposed UN Conference along with other idedspaoposals

Recommendation 2: The HEU should be diluted drastig to fuel-grade (3%) LEU
and the plutonium mixed with uranium to form mixedoxide (MOX) fuel
immediately.

This would take care of the risk of their beingdi$er making nuclear weapons as a
result of theft by disaffected groups or otherwidewever, these materials should not
be stored for long periods of time, even aftertdlu as above, because of the danger
of radioactive contamination of the environmenttie event of leakage due to
accidents etc. and the high recurring expenditavelved in ensuring their physical
security and safety. Therefore:

~28~



Recommendation 3: Every possible outlet for consogithe diluted LEU and the
MOX as fuel in the existing reactors worldwide shdwbe explored and made use of
with a view to dissipating these huge stocks at ¢lagliest.

Burying the fissile materials or the spent fuetoncrete shelters after vitrification or
otherwise, as proposed by some, would be a mosbgrade step. Apart from

entailing considerable expenditure and continudderability to risks of leakage over
the very long term, it would mean forgoing the dber# opportunity, inherent in the
present situation, of putting these materials, thiare nothing but highly

concentrated nuclear fuel, to gainful use (for gatien of much needed energy).

Recommendation 4: The large quantities of spent Iftccumulated from the
nuclear reactors world-wide should be reprocesse@xtract Pu for fabrication into
MOX fuel — as with the weapons-grade Pu released.

The belief in some quarters that Pu fuel cyclesi@anerently uneconomic is totally
incorrect. Utilisation of the Pu extracted from thierld stocks of spent fuel in nuclear
reactors (as MOX fuel) would kill two birds with enstone — it would sharply
reduce the volume of hazardous nuclear wastesval the world and, at the same
time, harness it for energy generation. In addjtitbrs would also vastly enhance the
chances of a world-wide switch away from fossill$u&Vith the nuclear fuel cycle
‘closed’” at the aggregate (global) level, the maipprehension about nuclear
technology and the main point of criticism that hasme in the way of more
widespread use of nuclear energy (despite the goud of its not resulting in GHG
emissions) — waste disposal and the risk of pnaltfen of nuclear weapons —
would be taken care of. Nuclear energy would thealiie to provide an alternative to
fossil fuels right away, pending a breakthrougtihie development of commercially
viable renewable sources of energy.

An international programme for new nuclear energy

Recommendation 5: An internationally sponsored pragime for the establishment
of nuclear power plants in the developing countriéend facilities for reprocessing
of spent fuel) on a fairly large scale should begonoted in order to absorb the
surplus weapons-grade fissile materials within aasmnable period of time. Such a
programme could be taken up by the IAEA, or any ethinternational agency so
mandated by the UN, and executed by a consortiumpakate firms from the

advanced nuclear countries on a ‘BOO’ (Build, Owmd Operate) basis, under
strict international safeguards, in order to saveme and to guarantee non-
proliferation.

Since there would be no transfer of technologyht Host countries, there would be
absolutely no risk of proliferation. The power giould be established in selected
developing countries (those with relatively wellvdmped infra-structure facilities
and willing to host nuclear plants), that couldrntteerve as regional centres for the
transmission of electrical power to neighbourimggsl developed, countries.
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A series of logistic, legal and other questions lMpof course, need to be resolved
before any such programme can see the light of Hayvever, it should not be
difficult to thrash out all such issues at the Ubht&rence proposed above.

R&D in nuclear technology

Recommendation 6: National R&D efforts should begled together to explore the
possibility of developing new reactor systems, éinding newer and more efficient
applications of nuclear power. The suggested intationally sponsored programme
could coordinate and give impetus to these efforts.

The present generation of reactors are consideyedohe to be optimally safe or

efficient. Improvements are always possible, arsg@aech is already underway on the
design of ‘fail-safe-’ reactors (in which the figsi reaction would be shut down
automatically in the event of any accident). Therealso the possibility of direct

utilisation of the energy generated in the nucteactors in the form of heat for large-
scale desalination and other energy intensive tndbgprocesses (i.e. without first

converting it into electrical energy as in mosttieé existing nuclear plants in the
world). There is also the possibility of developisgstems that utilise the HEU

directly, without need for dilution, which wouldl@lv for a longer life for the fuel and

greater safety of operation. Thus there are a nurmbareas in which research &

development in nuclear technology could enhances¢bpe and efficiency of nuclear
power.

Costs and benefits

Recommendation 7: The expenditures be shared bycallintries participating in

the programme on the basis of an agreed formulathmcontributions in kind for

the equipment from the developed countries, for flnel (and technical personnel)
from Russia and the CIS and for local expenditursem the host countries.

The cost of any such programme would naturally ddpen the scale on which it is
undertaken. In case it is decided to set up nugewarer plants sufficient in number
for absorbing all the HEU within a decade or soiflhs approximately also the time
that will be required for construction of the pkgntit would come to roughly $ 200
billion, spread over more than a decade. Estabbkshnof reprocessing facilities
adequate for clearing all the inventories of sdeet in about a decade would cost
another $100 billion. For this sum of $ 300 billiised and spent multilaterally over
a decade and more, there would be far-reachingsgdor both developed and
developing countries, as follows:

@) Enhanced international security through dissipatdrall surplus fissile
material, storage of which is posing a first ratelgbem from the security,
safety (and environmental) points of view, in norenthan a decade or so.

(b)  Generation of several thousand MW-years of powethi developing
countries, with multiplier effects in other sectofgheir economies.

(© Protection of the environment as a result of abatdraf the trend of a rise
in green-house gas (C02) emissions worldwide & é&ver), to the extent
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that the newly established nuclear power plantsidveubstitute power
generating capacity that would otherwise have, riksly been based on
burning of CO2 emitting conventional fuels.

(d) Pollution control through drastic reduction in tamount of radioactive
nuclear waste in the world, which is today a mapernational concern,
as a result of extraction of Pu from the spent are its conversion into
fuel for the reactors — again a first ever.

(e) Stimulation of the economy of those developed awemtwhere the
nuclear industry suffers from over-capacity duestagnation in demand,
with attendant benefits of job creation and ecomomcovery.

The financial cost of the programme is undoubtddgh but then so are the gains.
Not only are there substantial benefits, but astiéao of the benefits — moderation
of the green-house effect and good riddance td aflcadioactive rubbish — cannot

be had otherwise. Moreover, the cost has to beheediggainst the costs of not taking
a decision to consciously consume away the surfdg#ie materials — the grave

risks, for generations to come, of letting the daongs weapons-grade fissile
materials be around. A ‘do-nothing’ approach is@iymot tenable in this situation,

especially when the ‘clean-up’ costs, both socibigal as well as financial, in the

event of an accident, are uncertain and likelyagiohibitively high.

Conclusion

Those who are fundamentally opposed to nuclear powed to recognise that the

situation would be no less vexatious even if theppsed programme for the

promotion of nuclear power is not undertaken. # flssile materials and spent fuel

are not consumed away as fuel, they would have etostored, as at present,

indefinitely, and this would be a bigger risk ahdeiat for the environment (especially
the Pu). In other words, it is not as if vetoing guggestion for expansion of nuclear
power would solve the problem of disposal of nuclkvastes and weapons- grade
fissile materials. The question of what is to bealevith the vast amounts of these
materials would remain. Recycling alone can constiram away, but that requires a
willingness to live with nuclear power on an onsgpibasis and accept the risks
inherent in the operation of nuclear power plaassis done in case of so many other
technologies.

Given its immediate benefits for development ad aglfar- reaching environmental
gains, the internationally sponsored programme @@adem to be an appropriate
project for being taken up under the ‘joint implartegion’ concept advocated by
some for avoiding a conflict or trade-off betwedte tdeveloping and developed
countries. It could be viewed as a mechanism feouece transfers to the developing
countries in payment of ‘economic rent’ due to thén use of their share of the

atmospheric space by the developed countries, corapensation under the ‘polluter-
pays’ principle — which is well accepted in casésooal pollution but somehow not

yet applied at the global level.
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The political implications of such a vast and amobié programme of international
cooperation would be far-reaching, going well beydhe immediate economic or
pollution control benefits. A new reality, matchitige vision of the founding fathers
of the UN of a cooperative world order, would beated by the transformation in the
climate of international relations that would résinbm the demonstration of such
wide-ranging cooperation. If it can be agreed uponl995, this would be an
appropriate commemoration of the 50th anniversaar pf the UN. The ‘community’
of nations has at some stage got to move fromxisteatial to a normative world and
evolve into a genuinely international, harmoniac@nmunity. We would truly, then,
have had “atoms for peace”.
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