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Introduction 

The title for this session poses a significant question, 
"Nuclear Wastes - Can They Benefit Han's Health and Environment?" 
If the answer is yes, then the public perception of nuclear 
waste as being intrinsically and inherently evil is not correct 
and the public, if for no other purpose than enlightened elf-
interest, should be given the opportunity to evaluate the correct 
worth of nuclear wastes. Hopefully this session will be th-: 
first of many such sessions leading to a dispassionate and rational 
evaluation of this resource. 

An evaluation of nuclear waste can be based in many frames 
of reference. In a food-hungry and energy-deficient world how
ever, the one that comes most easily to minrt is Resource Conserva
tion and it is in this vein that I propose to examine both the 
proven and potential uses of nuclear waste components. Since we 
are reprocessing for the defense programs the major portion of 
this paper will be devoted to defense nuclear wastes as conserv-
able resources with significant potential benefits. 

Defense Nuclear Fuel Cycle Products 

Uranium and plutonium products are of course recovered from 
the reprocessing of fuel rods and their use needs no further 
discussion. Other materials can also be recovered and some of 
these will be discussed. The isotopes Cesium-137 and Strontium-
90 are being .recovered at the Hanford facilicy and double encap
sulated in stainless steel capsules at the Waste Encapsulation 
and Storage Facility (WESF) there. Catalyst materials such as 
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palladium, rhodium, irridium and osmium could be recovered to 
meet our needs in such strategic areas as gasoline production. 
Ninety percent of our needs are now met by importation, half 
from Russia and half from South Africa. Experimentation has 
shown that when mildy radioactive, such catalysts are more 
effective than normal and separation of the radioactive species 
may not be required or prudent although Lawrence Livermore 
Laboratory has shown this could be done for less than $1.00 per 
gram. 

WESF Capsule Uses 

Only the two isotopes currently encapsulated will be examined 
as indicators of isotope use potential. Other isotope uses are 
limited only by our needs and the imagination of those working to 
fill those needs. 

Energy Sources 
Oil Reserves Stimulation - Thermal energy for enhanced 

crude oil recovery could be provided by the Sr-90 capsule 
which, as a beta emittor, releases one kilowatt of energy 
per 150KCi capsule. 

Artie Villages Program - Thermal energy in the remote 
villages is the next most precious commodity to life itself. 
The use of WESF capsules for water point and sanitation 
facility heating could have a very favorable impact on the 
currently poor life-span probabilities of these peoples. 

Radioisotopic Thermoelectric Generators - The use of 
the low quality heat from Sr-90 to produce electricity has 
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been demonstrated in space and in remote terrestrial appli
cations such as navigational beacons. One such beacon has 
been operational since 1965, 
Food Chain 

Fertilizers - The use of the 0.66 Mev gamma from Cs-137 
for pathogen reduction in sewage sludge has been demonstrated 
in a joint DOE/EPA program at Sandia Laboratories. The ten 
million dry tons/year soon to be recovered from our sewage 
treatment facilities poses a sludge management problem of 
staggering proportions. Its value as a fertilizer, soil 
amendment and range supplement will be discussed in other 
papers in this session. The new EPA guidelines promulgated 
in 40CFR257 identify gamma irradiation to a dose of one mega-
rad as one of the pathogen reduction processes which permit 
use of sludge as an unlimited use fertilizer and soil condi
tioner in the food chain. 

Shelf Life Extension - Gamma irradiation using cesium-137 
can extend the shelf life of many foods and could be a real 
boon to the third world, where almost half the food grown is 
lost between harvest and the table. A number of foods have 
been approved by the WHO for treatment to prevent sprouting, 
moulding or spoilage. Millions of people will be impacted 
by a positive implementation of these programs. 

Disinfestation - Chemicals currently in use for disin-
festation are becoming suspect concerning their carcinogenrty 
and mutagenicity. In the U.S. the pesticide Ethylenedibromide 
(EDB) is being reviewed in this regard and gamma irradiation 
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is being suggested as an alternative to its use in the food 
chain. 

Preservation - Radiation is also being studied as a food 
preservation process to replace other thermal and/or chemical 
products such as nitrites. Almost every nation in the world 
participates in this research and significant achievements 
are being posted. Wholesomeness study costs are the major 
problem in this work but some new criteria by WHO. IAEA and 
the Codex Alimentarius promise fiscal relief in the near 
future. 

Pest Control - The use of Cesium-137 in the sterile male 
release technique of pest control has enabled us to maintain 
effective control of the screw-worm problem in the cattle 
industry and has been a real help in controlling outbreaks 
of Mediterranean fruit fly which can quickly destroy the 
agricultural economic base of an area. 
Public Health 

Direct Medical Dse - Radiomedicine is one of the fastest 
growing branches of medicine and is providing significant 
contributions to the public health. Use of isotopes as radia
tion sources for treatment of cancer as well as those directly 
ingested has resulted in beneficial use protocols only dreamed-
of twenty years ago. 

Pharmaceutical Supplies - Because some of the chemicals 
previously Used to sterilize syringes, gloves, gowns and 
pharmaceuticals are suspect for carcinogenicity, there is a 
sharp shift to irradiation sterilization. This has resulted 
in a world-wide cobalt-60 shortage and cesium-137 from fuel 
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rod reprocessing is receiving much interest. Vaccine pro
duction using radiation processes for organism attenuation 
and for sera sterilization also appear very promising. 

Epidemiology - The use of ganuna irradiation for control 
of salmonella in white meats, fish and frog legs is being 
studied worldwide. It has been estimated that in the U.S. 
alone the cost of salmonella infections and control exceeds 
one billion dollars per year. Its control in international 
trade will soon be mandatory and gamma irradiation seems one 
of the more promising means to achieve this control.. 

One final advantage to the extraction of some isotopes from 
nuclear waste is the positive impact on the disposal of the balance 
of the waste. Removal of just cesium and strontium is the eguiva-
lent of "aging" the waste 500 years with the attendant decrease of 
radiation and heat. Although the total benefit has not yet been 
quantified, it is probably non-trivial and such benefits are 
sorely needed in the waste disposal problems of the nuclear fuel 
cycle community. 


