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Introduction
Recent tragic events in Ethiopia and in the Sahel region of Africa have
focussed our attention sharply on just what is meant by that euphemistic
phrase "a shortage of food". When we realise that over one quarter of the
world's harvested food is now lost by insect pest, spoilage and waste, an
amount equal to the entire harvest of the U.S.A. or of Soviet Russia, the
opportunity to reduce this loss by introducing well researched and
effective methods of food irradiation should not be neglected. No one
would wish however to risk discrediting the process by taking short cuts
in safety or by not keeping the public informed of this promising
development.

With this in view the Board set up a Working Party to study the implica-
tions of irradiation processing in relation to licensing and regulatory
procedures.

It soon became evident that we were in a rapidly changing situation. Both
scientific and commerical interest in this field was growing rapidly, and
many thousands of tons of food are irradiated each year. In addition,
difficulties are arising in the use of current processing techniques.
Increasing demands for energy conservation and for reduction in chemical
residues from existing preservatives show up inadequacies in the present
systems.

It was for these reasons and on the advice of our Working Party that the
Board decided to organise this Seminar with a view to informing those
concerned of the latest developments in the field.

Because of its particular role in relation to radiation safety regulat-
ions, it was felt appropriate that the Board should describe the licens-
ing and regulation situation as it exists in Ireland today and suggest
some future developments.



Structure and Functions of the Nuclear Energy Board

Most countries have set up some form of regulatory authority so as to
ensure the safety of persons working with ionizing radiation. Rules,
which are international in origin are applied to this end. In Ireland the
regulatory authority which introduces and applies these rules is the
Nuclear Energy Board.

Processes involving ionizing radiation whether medical, industrial or
educational in nature, may only be carried out in Ireland under licence
from the Nuclear Energy Board or in certain circumstances under a permit
from the Department of Health. It may therefore be useful if I outline
briefly what this Board is and how it operates (Fig. 1). It consists of a
Board of management and an executive staff. It is answerable directly to
the Minister for Energy and indirectly to other Ministers through the
Radiation Advisory Committees upon which various Departments are directly
represented.

All health problems arising from the use of ionizing radiation are
referred to the Medical Radiation Advisory Committee, which consists of
eminent radiologists, medical consultants and experts in various special-
ist fields of radiation medicine.

The Board may also call on the expertise of the Process Irradiation
Advisory committee to assist in all problems relating to process irrad-
iation in general and food irradiation in particular. An Environmental
Radiation Advisory Committee is also available to guide and assist the
environmental studies of the Board.

The work of the Board as outlined in Figure 2 may be divided into five
main divisions.

Division One consists of providing advice to Government on all aspects of
ionizing radiation. Any Minister or Government Department wishing to have
advice or information on nuclear matters is entitled to come to us for it
and we are expected to have ready access to such information.

- 40 -



Secondly, the Board has the authority to control by licence the custody,
use and manufacture of radioactive goods and irradiating apparatus such
as X-ray machines. It has the power also to control by licence the
importation, distribution, use, transportation, exportation and disposal
of these products.

Thirdly, the Board, through its laboratory staff, operates the National
Radiation Monitoring Service which carries out environmental monitoring,
personnel monitoring and general consultancy work on design and
construction of radiation facilities.

Fourthly, the Board prepares and issues, from time to time, Codes of
Practice relating to various aspects of the use of ionizing radiation
such as, for example:-

(a) The Safe Use of Ionizing Radiation in Secondary Education.

(b) The Design and Construction of Medical Facilities Using
Ionizing Radiation.

Finally, the Board offers an information service which is available to
the public and which is backed by a small library and by direct computer
access to the International Nuclear Information Services (INIS) in Vienna.

It will now be clear that any projected Food Irradiation facility would
have at least one compulsory and at least two optional points of contact
with the Board. The compulsory contact would arise from the necessity to
obtain a licence covering the construction and operation of the plant.
The optional contacts would arise from the possibility of using the
Board's personnel monitoring service and some aspects of the Board's
consultancy services.
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Licensing of Large Irradiation Facilities

Let us consider now what is involved under current legislation, in
licensing a process irradiator designed to contain say, a million curies
(37 million Megabecquerels) of Cobalt-60. We will follow through the
procedure which will consist of five stages (Fig. 3).

STAGE 1 - Site Approval

First of all the applicant sends a letter of application for a licence to
the Board, on receipt of which the Board will call for outline plans and
specifications of the proposed installation. At the same time the appli-
cant will have to make separate planning application to his Local
Authority. The Board, having considered the characteristics of the site
and those of the proposed plant, and having consulted with the Local
Authority, will advise the applicant either that such a plant would not
be acceptable on that particular site or it will issue a Stage 1 permit
indicating that there would be no objection in principle to such a plant
on that site, subject to further licensing procedures. The Local
Authority is of course free to make its own decisions in the matter and
may accept or reject the proposal.

STAGE 2 - Construction

If the applicant now decides to proceed, having obtained the Stage 1
(site) Approval, the Board will call for a detailed specification of the
plant and of the associated civil works. It will be to the advantage of
the applicant if the proposed plant is of a standard design by some
well-established manufacturer and if reference can be made to similar
units in operation elsewhere, which have a good and preferably accident
free performance record.

At this stage and subsequently, the Board may refer and must consider
itself free to refer, directly to the manufacturer for design information
should this be required.

After this review the Board will issue a Stage 2 Construction Permit
allowing the applicant to proceed with civil, mechanical and electrical
installation. Throughout the construction the Board will inspect from
time to time to observe the quality of the work as it progresses.
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STAGE 3 - Commissioning

When the Board is satisfied that the construction and installation has
been satisfactorily completed, a Stage 3 Commissioning Permit will be
issued, enabling the applicant to proceed to commissioning of the plant,
still without any radioactive sources on site but with a view to testing
all mechanical and electrical systems and with particular reference to
safety circuits and alarm systems. A detailed schedule of tests carried
out and of the results obtained will be required by the Board.

STAGE 4 - Source Loading

On completion of these commissioning tests the Board will issue a Stage 4
permit and an Import Licence allowing the applicant to import and install
the source. Again a schedule of tests will be called for, this time
involving source raising and lowering and the activation of alarms and
safety devices. Throughout the various stages of construction and commiss-
ioning the Board will expect that all necessary staff have been recruited
and trained and are available on site to witness as much as possible of
the commissioning tests and trials.

STAGE 5 - Commercial Operation

Finally, subject to satisfactory completion of all scheduled tests and to
the presence of all adequately trained staff the Board will issue a final
Stage 5 operating permit and licence allowing the applicant to proceed to
full scale operation. The full licence therefore will only be issued when
the five separate permits have been obtained by the prospective licensee:-

Site approval
Construction
Commissioning
Source loading
Commercial operation

The Board will need to be satisfied that each stage is properly completed
before proceeding to the next.
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This stage by stage system of licensing has not been applied to existing
process irradiating facilities in Ireland, one of which, in fact, pre-
dates the Board itself but it is intended that this should be the pattern
to be followed in the future for large installations.

Training of Safety Staff and Operational Staff

A Radiological Protection Officer shall be appointed in all process
irradiation facilities, who has undergone detailed training on a similar

irradiation plant elsewhere and who can satisfy the Board of his
qualifications and experience.

His duties shall include overall responsibility for radiation safety of
personnel and he shall have authority directly from the licensee to shut
down the plant at any time for reasons of safety.

In these circumstances the plant shall not be restarted until a start up
permit signed by the Radiological Protection Officer has been issued. Any
accident or incident calling for such action must be reported to the
Board at the earliest possible time.

The Radiological Protection Officer appointed by the licensee shall be
recorded in the licence. In the event of a change being envisaged, the
licensee shall notify the Board immediately, so that the procedure for
approval by the Board of a new appointee can be implemented.

Operation of the facility shall be confined to the list of persons
nominated in the licence. "Operation" in this context being defined as
authorisation from the licensee to raise the source from the safe
position whether or not for the purpose of processing the product.

Evidence of the competence of all operators shall be provided along with
their nomination for inclusion in the licence.
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Contraventions

Any operator who contravened licence conditions would be liable to a
suspension or withdrawal of his licence. Any person who continued to
operate an irradiation facility without a valid licence or who retained
possession of, or attempted to dispose of radioactive substances or
irradiating apparatus without a valid licence would be liable to prosecu-
tion under paragraph 6 of the Nuclear Energy Act of 1971.

It is emphasised however that licensing procedures have always run
smoothly with both major process irradiation facilities now operating in
this country. Our experience with these operations has been excellent and
we have always received the fullest cooperation from the companies
involved. I am also happy to say that both plants have an excellent
record of safety and of full compliance with licence conditions.

Proposed Food Irradiation Legislation

The licensing procedure described previously applies to any industrial
process irradiator, but to irradiate food for commercial purposes new
legislation will be required which in turn will lead to new regulations.
As yet this legislation does not exist but the Board will put forward
proposals to the relevant Government Departments along the following
lines for consideration as a working draft.

Food Irradiation - Draft Conditions of Licensing

It is proposed that no food or food ingredients should be processed by
ionizing radiation except under licence from the Nuclear Energy Board. A
licence to process food or food ingredients by ionizing radiation would
only be issued subject to the following conditions:

1. Plans and specifications of irradiation plants where it is proposed
to carry out the food irradiation would have to be submitted to the
Board.

2. An undertaking would be required from the applicant that processing
of food or food ingredients would be carried out in accordance with
the General Standard for Irradiated Food as published in the Codex.
Alimentarius (Ref. 1).
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3, Plant used for the process irradiation of food or food ingredients
should be operated in accordance with the Recommended International
Code of Practice for the operation of Irradiation Facilities used
for the Treatment of Foods also as published by Codex Alimentarius
(Ref. 2).

While the issue of a licence for food irradiation could be referred to
the Process Irradiation Advisory Committee of the Board for consideration
it is felt that the ultimate responsibility for issuing a licence for
food irradiation should rest with the Nuclear Energy Board.

Importation of Irradiated Food or Food Ingredients

Without prejudice to the application of existing regulations concerning
the importation of food or food ingredients, irradiated products should
only be imported on production of certificates or of other satisfactory
evidence that the relevant food or food ingredients have been subjected
to the required conditions of ionizing radiation. Whereas the Nuclear
Energy Board could specify these conditions it may be that the Customs
Authorities would be the appropriate people to ensure that the certifi-
cates were in order.

Marking or Labelling

Without prejudice to the application of existing regulations relating to
food labelling, it is proposed that irradiated packaged food or food
ingredients should carry in clearly readable lettering words such as

"Product conserved by irradiation"

accompanied by information showing the date of treatment and a code
reference identifying the country in which the irradiation took place and
the irradiation facility responsible. Where food is to be marketed in
bulk it should be marked in such a way as will distinguish it clearly
from unirradiated materials.

It appears that this would be required to satisfy both the 1875 Sale of
Food and Drugs Act (Ref. 3) and the European Community Regulations on
labelling of 1978 (Ref. 4), adopted into Irish Law in 1982 (Ref. 5).
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Irradiated food or food ingredients whether prepackaged or not, should be
identified as such in the relevant shipping documents, together with the
identity of the registered facility at which the irradiation has been
carried out, the date of treatment and the batch identification.

Food and food ingredients which have been treated by irradiation should
be identified in such a way as will avoid the materials being subjected
to further irradiation.

Records

Records would have to be maintained for each batch of food or food
ingredients subjected to irradiation, indicating the following:- (Fig. 4)

(a) Identification of batch
(b) Date of Irradiation
(c) Nature and quantity of food in each batch
(d) Minimum and maximum limits of absorbed dose
(e) Any abnormalities observed during the treatment

These records should be preserved for at least five years and a copy of
appropriate records should accompany each batch in transit to the
consignee.

Inspections and Powers of Inspectors

Inspectors of the Board would have a permanent right of access to any
facility used for food irradiation in accordance with paragraph 15(1) of
SI 166 of 1977 (See appendix 2).

New legislation, yet to be devised, should provide for measurement of
dose levels to which irradiated food or food ingredients were being
subjected, inspection of records relating to the irradiation facility and
the taking of samples of food or food ingredients for wholesomeness or
other testing purposes, if required.
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Inspection Reports

•The findings, obervations and recommendations of Inspectors would be

reported and a copy of any such report could be sent to the relevant

Government Departments.

Civil Liabilities

Without prejudice to the provisions of other regulations, the operator of

an irradiation facility would be expected to carry absolute liability for

any damage or injury resulting from irradiation in the said facility. An

operator would therefore be required to take out insurance cover for the

risks implied in this provision.

Conclusion

As stated by the Codex Alimentarius Commission the irradiation of foods

up to a dose of 10 kGy introduces no special health, nutritional or

microbiological problems (Ref. 2). Furthermore, the utility of the

irradiation process has been demonstrated for a large number of food

items (Appendix I (Ref. 2).

This paper describes current legislation dealing with ionizing radiation

in Ireland. It also puts forward some proposals from the Board for food

irradiation legislation of a general nature. These will, of course, be

circulated to all interested parties for discussion and amendment where

appropriate, but at least a start has been made in this procedure.

Judging by the increasing pressure at international level for

post-harvest preservation of foodstuffs, it may well be that some such

legislation will be required at a relatively early date and as the

Statutary body for regulation of ionizing radiation safety in Ireland,

the Board takes a particular interest in this field.

The Codex Alimentarius Commission was established, in accordance with
recommendations of the Eleventh Session of the FAO Conference, the
Twenty-Ninth Session of the WHO Executive Board and a Joint FAO/WHO
Conference on Food Standards held in 1962, to implement the Joint FAO/WHO
Food Standards Programme. Standards, after acceptance by governments are
published in the Codex Alimentarius for use either regionally or
world-wide.
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APPENDIX I

TABLE 3. COMMERCIAL ACTIVITIES IN FOOD IRRADIATION
(as of December 1983)

Country Commercial irradiator S'atus
Location (year)

Products
treated

Approx.
capacity

Bangladesn

Belgium

France

Hungary

Israel

Italy

Japan

Netherlands

South Africa

Thailand

USA

Mainly used

Multi-purpose
Irradiator
Dhaka

MEDIRIS 1

Fleurus

Pallet Irradiator
(2 million Ci 5 OCol

AGROSTER Joint Co.
Budapest

Tel Aviv

Commercial Vegetable
Irradiator. Fucino
Co-operative Fucino

Shihoro Potato
Irradiator
Shihoro, Hokkaido

Pilot Plant for Food
Irradiation,
Wageningen
GAMMASTER-1 1

Ede
GAMMASTER-2 1

Ede

Fruit and Vegetable
Irradiator
Tzaneen
Iso-Ster (Pty). L td 1

Kempton Park
Multi-purpose
Irradiator, Atomic
Energy Board, Pretoria

Multi-purpose
Irradiator, Bangkok

Radiation Technology
Inc., Rockaway, NJ

planned

completed
(19801

planned

planned

completed
(1983)

under
construction

completed
(1973)

completed
(1963)

completed
(1972)
completed
(1982)

completed
(1982)

completed
(1981)
completed

planned

completed

for sterilizing medicol supplies.

potatoes, onions,
fish

spices.
animal feed

food in general

spices, onions,
potatoes

animal feed

potatoes, onions.
garlic

potatoes

frozen chicken,
froglegs.
organic dyes, spices
spices, frozen
froglegs, shrimp
same as above

mangoes, strawberries.
potatoes, onions, etc.

fruits, vegetables,
coconut powder
fruits, vegetables.
chicken etc.

food in general

spices.
seasonings

100 m 3 /
month

25 000 tons/
season

10 000 tons/
month

1500 tons/
year

1000 tons/
year
same

7000 tons/
year

500 tons/year

* Isotopes in Day to Day Life, I.A.E.A. Vienna, June 1984.
(Ref. IAEA/PI/A.6E 84-00924)
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APPENDIX I (Cont'd)*

Unconditional and provisional clearances of food products

Foods ( 3 2 )

Potatoes

Onions

Garlic

Shallots

Wheat, flour, whole wheat flour

Spices

Chicken

Fish and fishproducts (chilled, frozen)

Frozen shrimps

Froglegs

Rice and ground rice products

Ryebread

Egg powder

Blood proteins

Cocoa beans

Date*

Pulses

Papaya

Mango

Strawberries

Paprika

Mango acrwr

Bananas (fresh, dried)

Litchis

Dry food concentrates

Grain

Dried fruits

Mushrooms

Endiv*

Asparagus

Battermix

A
rg

en
tin

a

X

B
an

gl
ad

es
h

x

X

X

X

X

X

X

X

X

X

X

1

X

x

*

X

X

X

c.
X

X

X

C
hi

le

X

X

X

X

X

X

X

X

X

x

X

X

X

n different countries ( 2 1 )

D
en

m
ar

k

X

Fr
an

ce

X

X

X

X

X

H
un

ga
ry

X

X

Is
ra

el

It
al

y

X X

X X

X

X

Ja
pa

n

N
et

h
er

la
n

d
s

N
o

rw
ay

P
hi

lip
pi

ne
s

P
ol

an
d

X X X X

X X

X X

X

X

X

X

X

X

X

X

X

]

]

X 1

, >

I

>

X

X

X

r

S
o

u
th

 A
fr

ic
a

S
pa

in

T
h

ai
la

n
d

U
ru

gu
ay

U
S

A

U
S

S
R

X X X X X

X X X X

X

X

X

X

c

(

X

X

X

k IAEA Bulletin, Vol. 26, No. 2.
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APPENDIX 2

S.I. 166 of 1977

15. (i) An officer or servant of the Board authorised in writing by the
Board may, on production of his authorisation if demanded by any
person affected, enter upon premises and carry out such inspection
as may be reasonably necessary for the purpose of ascertaining if
any provision of this Order or the terms and conditions of a licence
under this Order are being complied with.
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FIGURE I

Department

Of
Eneray

\

Other

Government

Departments

Nuclear

Enerqy

Board

/ s

\ >

Radiation

I Advisory

Committees

- 52 -



Figure 2,

N U C L E A R E N E R G Y B O A R D .

Principal Duties.

1. Advice To Government

2. Regulation And Enforcement

3. National Radiation Monitoring Service

Environmental
Studies

Personnel
Monitoring

Consultancy
Services

Codes Of Practice

5. Information To Public
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Figure 3,

N U C L E A R E N E R G Y B O A R D

Stages Of Licensing Process Irradiat ion Plants

Site Approval

Construction

Comnissioninq

Source Loading

Cormercial Operation
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Figure 4.

Records

Identification Of Batch

Date Of Irradiation

Nature Aid Pualitv Of Food
In Each Batch

Maximum And Minimum Limits Of
Absorbed Dose

Any Abnormalities Observed During
Treatment
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1. General Standard for Irradiated Foods.
Codex Standard 106, 1983.
CAC/VOL. XV 1984.

2. Recommended International Code of Practice for the
Operation of Radiation Facilities used for the
Treatment of Foods.

Ref. No. CAC/RCP 19 - 1979. Rev. 1.
CAC/VOL XV 1984.

3. Sale of Food and Drugs Act, 1875, Section 8.

4. European Communities Council Directive of 18th December, 1978.
Approximation of the laws of the Member States relating to the
labelling,presentation and advertising of foodstuffs for sale
to the ultimate consumer.
Official Journal of the European Communities,
No. L 33/1 8th February, 1979.

5. S.I. No. 205 of 1982.
European Communities (Labelling, Presentation and Advertising
of Foodstuffs) Regulations, 1982.
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