Nuclear Science
& Technoloqy:
Crucial to Sustainable
Development




The Earth Summat conference of 1992 broughi
I!'n;'\-l_'u'-. Th] ||1¢: .._'.:rl::h as 4 H]:_:-'Ij.sl |_H_'-,'-~.:|.'=.I:|_'r|1
requiring a comprehensive plan of action to
alleviate deteriorating environmental condi-
tions and enable the realization of human
pnlq,-l'lii.ﬂ. The Fus Dieclaration Focuses h‘ln:ﬂ'lg]:l:
on human beings as the coenter of concern for
sustainable development, which must be bal-
anced between immediate needs and the needs
of future generations, As a result, environmen-
tal proteciion s regarded as an antegral part of
ceenomic development, which has as its goals
improving health and the quality of life for all
humanity.

Muclear scierce and technology promobe sus-
taimable development by improving health and
the quality of life. This is done through varied
applications such as nuclear medicine, food
preservation amd safety, industrial materials
arvd processes, basic scientific research, environ-
mental stuches, and the generation of elecincal
powier with minimal environmental impact,

Improvement of Health

i Every vear one-third of those

Nuclear hospitalized i the Unibed
Medicine ERlCEGg dizgnosed or treated
with nuclear medicine techs
nigques. Hagnostic and therapeutic procedurnes
using radioactive isotopes and radiation
souroes have had notable sucoess in the treat-
ment of prostate and breast cancers.
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dition from 3,000 to 30 annually in the US. In
addition, radicactive materials are used 1 com-
plote thie bests which must be performed on
many new drugs before they can be approved
by the U5 Food and Drug Administration

Che-third o one-half of the
food produced in the world
Preservation 15 lost due to spoilige and

& Safety infestation between produc
. tion and consumplion.

Food

M lesar
tchnologies
can prevent
much of this
loss |:'|:r
d:_=|._13.':||:'|:._'|
spoilage, Use
of food irra-
diation tech-
nology also
]"‘-'IE""“ wolve

P roblems of
food safety
It is effective in killing such dangerous illness-
causing microorganisms such as Salmonella,
Campylebacter, and E. Coli, which frequently
contaminate feesh meat and poultey.
Irradiation can alzo climinate the potential haz-
ard of trichinesis from fresh pork

Nuclear technology is useful or
Product [FESSENImEN many products that
Safe kv conteibute bo every-day health

y and safety, such as smoke-alarms,
radial tires, and fail-safe lighting sources (emer-
gency exits, runway markers for airports, safety
lamps in coal mines, eic.)y that require no energy
supply, In addition, nuclear eadiation is wsed in
the sterilization of many medical supplies and
instruments,
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significantly below the rates for other indus
trves. Do 19497, the accident rate for all US, pri
vate mdustry was 3.3 per 200,000 worker-
hours, while the rate in U5, nuclear plants
was just 0.43 per 200,000 worker-hours for the
SAME Year.

Laemwerabing: electri by ith
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weashes are low in volume amd caretally con-
trolled fo remain separated from the biospiere.

Quality of Life:
Combating Poverty and
Improving Standard of Living
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In many cises, thene
are no feasible substitutes for these techniques.
In recent decades the application of a single
nuclear technigue — tracers — in the machine
toal industey has saved the UL 5. economy
by =00 and 570 Dilliomn.
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ather geclogical studies. During an emhanoed
petralewm recovery project in the Uk, a major oil
company found that radivactive Botope tracers
costing bess than $1 mallicn were an essential com-
l,'!'l_'l|'|l_'|'|1 af ||'|I_' M riT |11._'|r|._|;._|'ve_'::|-:_'r'|f *-:'. '\1|I.\,'I:I:| II"I.-”
produced an extra 5 million barmels of oil, valued
al mcre than 514 billion.

Kesources

Thez avimlalnlity of reliable
Em I;']-'-"':r"':'l"-'lﬁ:"'t ERCTEY souroes 15 critical to
a country’s economic devel-
opment. By providing a reliable and economical
power sounce, nuclear technology can make a
significant contribution to economic develap-
ment amd empleyment oppoertunities

O course, nuclear technologies them-
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related jobs accounted for 4 percent of total LS,
employment, with 90% of those jobs in fields
ofher than power generation.



Building Capacity Through
Scientific Research

The capacity of a country for economic devel-
opment depends upon the skills of a diverse
group of people - engineers, technicians,
chemists, architects, doctors, nurses, welders,
accountants, and many others. Their contribu-
tions belp develop the infrastructune and pro-
vide the services mosded to promote health and
contribute to the quality of life.

These specialists utilize the information
gathered in basic scientific research to do their
day-to-day work. Entire areas of research amd
development in chemstry, maetallurgy, genetics,
biotechnology, and many other fields of scence
and engineering exist because of nuclear tech-
nologies.

Eadioactive materials are essenbial bo
MANY SPace pmh-u,"g.. 4_*-_~.p-|_-t_'t.|||:.' EhceseE fo bl
outer planets, Radioizotopic measurement tech-
niques are the only way for accurately dating
many historical and archeological artifacts.

Concern for Future
Generations

2 Scientific studies enhance
Environment B understanding of the

and the

global ecosystem and help

L% |1.,1|:.'.-"4,' the environnen-
tal impacts of human activi-
tv. Those studies imvolve such areas as geology,
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e, ard
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Muclear science
and technology
impact studies
i all of these
areas, a5 wall as B M ik
chemistry and biclogy, which are key to envi-
ronmental understanding

Radionuclides are helpful in determin-
ing plant and sea assimilation of greenhouse
B and rr'|1_=\.'|'-.|.|ri|'|1; carbon dioxide releases
from industrial areas, Ooean circulation models
and ice core interpretations depend on nuclear
techniques.

Muclear technology is not limited to
n_*-.l_mn'h. [l: L3 alaos vged o solve |:'l|:'1'l|.‘|l.']!|"|.-'- while

eliminating harmful environmental impacts.
For example, somie insccts ane controlled wsing
radiation-induced sterilization instead of env-
ronment-damagimg insecticides,

All manufacturing and energy
WO EI coneration industres produce
waste, Muclear prower |;‘:l|.'||'||=\.
produce a significantly smaller
vilume of solid waste than a coal-fired plant
Wost nuclear waste is low-level and short-lived
incomparsen o many hazardous and toxic

Waste

wastes that have an infinibe life. The high-level
nuclear waste from a power plant imcludes
some long-lived isotopes which must be han-
dled carefully and recycled or placed in =ate
storage facilities to keep it isolated from the
biospher:

The satety record for radioactive waste
disposal is extremely good, with no examples
of harmiul exposures in the L. 5



Nuclear Science and
Technology

* Make a significant contribution ko
sustainable development

* romote improved health

* Improve quality of life

* Help meet the growing global
demand for electricity

* Are reducing carbon dioxide
emissions
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