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HENON Y. 

SELECTION AND STUDIES OF A SITE FOR A CONTRACT FOOD IRRADIATOR 

SUMMARY 

The success of a contract irradiation business greatly depends 
on the choice of the plant location. The decision should be 
primarily based on the market studies indicating the location 
of the main customers. However sufficient infrastructure should 
be available and places like harbors generally appear as' highly 
favorable. While the establishment of an electron beam 
accelerator requires few particular studies, some technical 
points must be checked before considering the construction of a 
gamaa irradiator. Preliminary technical studies may be needed 
regarding aspects such as quake hazards and hydreological 
profile. However, in vary rare occurences only should the data 
make another choice necessary. 

RESUME 

La choix du s i t e d'implantation d'une unité de traitement 
ionisant à façon conditionne en grande part ie son succès 
commercial. Les éléments majeurs de décis ion doivent être 
fournis par l e s études de marché qui indiquent en part icul ier 
où se trouvent l e s principaux c l i e n t s . I l importa également qu' 
une infrastructure suf f i sante e x i s t e ; & c e t égard, l e s ports 
constituent souvent un emplacement de choix. Si l ' i n s t a l l a t i o n 
d'un accélérateur d 'é l ec trons ne pose pas de problèmes 
par t i cu l i er s , dans l e cas d'un irradiateur gamma des études 
techniques par t i cu l i ère s sont souvent nécessa ires . Ainsi l a 
s i smic i t é du l i e u e t l e p r o f i l hydrogéologique doivent par 
exemple être pr i s en considération. Pour importantes qu 'e l l e s 
so ient , ces données ne conduiront que rarement h réorienter l e 
choix. 
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SELECTION AND STUDIES OF A SITE FOR A CONTRACT FOOD IRRADIATOR 

The success of an irradiation business company greatly depends 
on the selection of the right site in terms of location. Once 
the choice has been made some technical studies are sometimes 
necessary, particularly in the case of gamma irradiators. 
1 SITE SELECTION CRITERIA 
1.1 Market considerations 
A market study must primarily investigate the quantities to be 
treated, the characteristics of the products (size and density) 
and their distribution over the year. The data will allow to 
design the best suited irradiator. But the market study should 
also yield information on the location of the main customers. 
Choice of location should primarily take into account the 
following criteria: 
- the plant should be located near the main customers or in the 
main production area if specific types are to be treated (e.g. 
HEPRO in South Africa for subtropical fruit) 
- transportation costs include the costs of loading and 
unloading and the distance. For short distances, say less than 
100 km, the differences are generally small; in countries where 
manpower is expensive, loading and unloading are then the main 
component. 
- the cheaper the product, the less transportation cost it can 
bear. It is the case for many types of staple foods. 
Whenever it is possible a food irradiator should be placed 
where the food products already go or pass; in other words, the 
irradiator should be brought in the existing food system and 
not the contrary. 
It2 Infrastructure 
Sufficient infrastructure is essential. 
Roads accessible to all kinds of trucks are necessary. 
The proximity of a railroad may be valuable. In some instances, 
trains are prefered for source transportation. 
Harbors are generally well equipped and they are a "natural" 
place for food products to arrive or leave. Irradiators might 
soon become another equipment found, if not needed, in main 
harbors in order to decontaminate or disinfest imported or 
exported goods. 
Storage facilities, especially those which are refrigerated or 
at negative temperature are expensive. They are often necessary 
to store the commodities before and after irradiation. The 
possibility to use those that already exist may lead to 
considerable savings. 



1.3 Economical factors 
Some factors that will have an influence on the operation 
costs depend on the location. Such factors are: 
- price of land or rental cost 
- local or regional taxes on industrial activities 
1.4 Other factors 
Acceptance of such a facility by the population must be 
examined. A project of demonstration gamma facility in Dublin 
(California) had to be cancelled following the action of local 
opponents. It might be replaced by an electron beams facility 
which sometimes seems more acceptable by the population. In 
France, a possible location was abandonned because of a 
potential organized opposition that had previously rejected the 
construction of a nuclear waste storage facility. 
The political power is not always ready to face a debate on 
such issues and may also become opposed to the project. On the 
other hand, if they are favorable to it, they may become its 
best advocates and help it to get through the administrative, 
and financial channels. 
Among the other factors that can positively interfere in the 
choice are: 
- proximity of a research or technical center in food and/or 
irradiation technology, 
- location in a zone devoted to industry and trade in order to 
blend more easily into the landscape, 
At this point, it is worth mentioning some other aspects that 
will help to make the project a success: 
- information and if possible participation of consumers' 
associations as early as possible 
- progressive publicity on the project through the mass media 
involving the scientists, the local politicians and the 
entrepreneurs 
- the designation of a project leader who will coordinate the 
many different tasks that have to be undertaken. 
2 SITE STUDIES 
The hundreds of commercial irradiators in operation all over 
the world, including about 140 commercial gamma irradiators) 
have an excellent record of safety. They proved to be as safe 
as, if not safer than, most industrial facilities. Considerable 
knowledge and expertise was gained by the manufacturers and the 
operators over the last thirty years. They can be located about 
anywhere, including urban areas, without any specific problem. 
However, some caution is required when a facility using 
radioisotopes is to be built in a particular place, in this 
respect, the legislation may vary greatly from one country to 
another. France, West Germany and the United States are 



certainly the most demanding. In fact it is questionable 
whether a specific regulation is needed in this fiels since the 
conventional standards of safety and radiation protection apply 
and should be sufficient. The constraints are much fewer for 
electron beams but it is likely that in the coming years most 
multipurpose facilities will use radioisotopes. 
3.1 Sismic studies 
Of course, this is relevant only if there is a significant risk 
of eathquake in the area under consideration. As for nuclear 
plants, consumers often ask what would happen in case of 
eathquake. The risk of having the source in the open air is 
very remote when one considers the thickness of the walls in 
the irradiation cell. The pool is certainly more vulnerable 
and, at the highest intensities, it can be imagined that a 
crack would open the way to the water, thus leaving the source 
uncovered. Consequently, the potential maximum intensity should 
be determined in order to build a pool structure able to 
withstand this intensity. 

2.3 Hydroaeoloqical studies 
It is advisable to build a gamma irradiator on firm flat 
ground, with no landslide or floods hazards. 
The pool where the source is stored may be as deep as 10 
meters. Though it js extremely remote the risk of radioactive 
pollution of the underground waters must be considered. It is 
emphasized that the probability is extremely low since it 
requires the simultaneous occurence of two events: 
. radioactive pollution of the pool (the radioactivity of which 
is regularly controlled) either because of a leak of 
radioactive material outside the double sealed rods or 
contamination brought by the transportation containers at time 
of replenishment 
and 
. leak of the pool allowing sufficient quantities of 
contaminated water to go out into the ground. This risk seems 
nil when the pool consists of a stainless steel tank as it is 
often the case. 
In all cases, the contamination levels (Bg.l*1) would be very 
low since cobalt 60 is a metal that does not dissolve easily. 
Therefore, it is mostly for psychological reasons that it might 
be better to avoid being too close to the water table. If this 
is the case it is advisable to have a reliable leak-proofed 
pool, for instance an inside sheeting of stainless steel as 
already mentioned or some other adequate material. In most 
instances, sufficient layers of clay under the pool bottom 
would provide sufficient protection against pollution. 
2.4 Radiological studies 
An irradiation facility causes no measurable increase of the 
dose rate in its vicinity. By construction, the dose rate 
outside the irradiation room must be kept below 2.5 uSv.h"1. 
In particular instances, it may prove useful to run an analysis 
of radioisotopes present in the environment and measure the 
dose rates before operation of the plant, in order to prove to 



potential opponents that no increased radioactivity or 
radioactive pollution results from the plant activities. This 
is of course an option that is to be left up to the operator 
and not a regulatory requirement. 

2,5 Environmental consideration? 
Irradiation facilities have no effect on the environment vith 
one exception, the rejection of ozone. Ionizing radiations 
induce the formation of ozone in the irradiation room. This gas 
is removed by ventilation of the room and will end up in the 
atmosphere outside the facility. The increase is generally 
around one percent of the level usually found in most cities 
but it should nevertheless be kept to a minimum through the 
installation of a chimney or dilution system. 
CONCLUSION 
The location of food irradiation facilities is of great 
importance, probably more important than for medical products 
where the generally high value of the product allows some 
flexibility in the transportation costs. An in-depth "business 
oriented" approach should be used to select the best possible 
site. In very rare occurences only will the technical 
considerations make another choice necessary. However it is 
advisable to keep some of the constraints in mind at the early 
stages of selection. 


