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Radiological Protection Institute of Ireland

To the Minister for Transport, Energy and Communications

In accordance with the requirements of ihe Radiological Protection Act, 1991,

I have the honour to present the Annual Report and Statement of Accounts

of the Radiological Protection Institute of Ireland

for the year ended 31st December 1994.

Mary Upton, Chairman

Radiological Protection Institute of Ireland

3 Clonskeagh Square, Clonskeagh Road, Dublin 14,

Telephone: 01-2697766. Telex: 30610. Fax: 01-2697437.
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Radiological Protection Institute of Ireland

Chairman's
Statement

T/ie Institute measures let/els of radioactivity in the
environment.

I am pleased to introduce the Annual Report and Accounts of the

Radiological Protection Institute of Ireland for 1994. During this past

year, as for some years previously, public concern about radiological

safety has been dominated by anxiety about the threat to this country

posed by Sellafield. This has resulted in close and constant attention

being focused on the areas of the Institute's work which relate to the

various activities carried on at the Sellafield complex.

The results of our programmes of monitoring of radioactivity in the

environment, and particularly in the Irish Sea, provide the basis for

evaluating (he degree of hazard to people in Ireland resulting from the

discharges of radioactivity which have taken place to date from the

plant at Sellafield. In addition, we have provided estimates of the likely

effects of future discharges, following the bringing into operation of

the new plant known as THORP, and we have a key role in ensuring

preparedness to respond to an emergency resulting from a major

nuclear accident either at Sellafield or elsewhere.

In consequence of these responsibilities the Institute's technical

advice is a crucial component in the formulation of Government

policies aimed at bringing pressure to bear on Britain for the phas-

ing out of activities at Sellafield. This technical advice is particularly

critical to the prospect of success of any court proceedings in which

the State may become involved. I can give the fullest assurance that

the Institute spares no effort to ensure that the advice it gives in

these matters is of the highest quality.

Against this background, however, the Institute must also have

regard to its own statutory responsibility to provide information to

the public in relation to the hazards associated with ionising radia-

tion, in whatever form these hazards may appear. This information

must, above all, be based on sound and objective scientific evidence.

Public fears about the hazards of ionising radiation are real, but

not always well founded. In any given set of circumstances, it is

important that the degree of anxiety people feel bears some pro-

portion to the real magnitude of any risk to which they are

exposed. In an atmosphere of widespread general alarm this

sense of proportion can be difficult to achieve, whether in respect

of the threat posed by Sellafield, or any other source of radiation

risk to the public. The Institute recognises as a major challenge

the task of helping the public to relate the risks from radiation in

a balanced way to other risks which affect them, and fully accepts

this challenge as a key element in its responsibility to the public.
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Mary Upton Chairman

I would like also to emphasise that the Institute's activity in the international arena in the furtherance of

radiological safety is not confined to issues relating directly to Sellafield. One example was its role in support

of Ireland's negotiations in the agreement during 1994 of an International Convention on Nuclear Safety, a

landmark event which for the first time sets out agreed international standards for the safety of nuclear power

plants. Ireland played a significant leadership role among countries which sought to make the Convention as

stringent and wide-ranging as possible. Negotiation of a similar convention on the safety of radioactive waste

management has now begun, with again a substantial involvement on the part of the Institute.

Within the European Union, the Institute is an active participant in the continuing negotiation of a revised EU

Directive on Basic Safety Standards for the protection of the health of workers and the general public from

hazards associated with ionising radiation. This Directive, when finalised, is likely to govern legislation on

radiological protection in Member States for a considerable time to come.

The Institute is pleased to be able to contribute in these ways to the evolving framework of international

legislation, standards and guidelines relating to radiological protection, and to assirt in ensuring that issues

of serious concern to this country are given the maximum possible weight at international level.

Mth in our own national sphere of influence is the need to reduce as far as practicable the hazard to public health resulting from exposure

to radon gas in buildings, particularly dwellings. The Institute's countrywide testing over several years has identified many hundreds of

dwellings in which it has recommended that remedial action to reduce radon levels should be considered. The fact that the cost of such action

falls entirely on the householder is clearly a major obstacle to its being carried out. The Institute has therefore recommended to the

Government that it should introduce some form of grant assistance for radon remedial measures, as an incentive to householders to take the

action necessary to safeguard the health of members of their households.

A further recommendation which the Institute has made to successive Governments over a number of years concerns the need for a national

facility for the treatment and long-term storage of low-level radioactive waste, which is generated by medical and industrial use of radioactive

sources within the country. Action on this recommendation is still awaited, and in the interests of achieving the highest possible standards of

radiological safety in our own activities I would again strongly urge the Government to give it greater priority, The Institute is also concerned at

certain anomalies in legislation relating to the use of X-ray apparatus by chiropractors, and has made strong representations to Government,

and in particular the Minister for Health, in this regard.

An important aspect of radiological protection is the surveillance of the radiation doses received by personnel who are

occupational^ exposed to ionising radiation. For workers in Ireland this surveillance has been provided for many years by

the Institute's Personnel Dosimetry Service. I am pleased to report substantial progress in the modernisation of this service

through its conversion from film to thermoluminescent dosimeters.

The work of the Institute has greatly benefited during the year from the assistance of its three Advisory Committees, on

Environmental Radiation, Medical Radiation, and Public Relations and Information. I wish to express the deepest thanks

of the Board to the members of these committees who have given voluntarily of their time and expertise to make an

invaluable contribution to the Institute's effectiveness.

I must also thank all of the Institute's staff for the enthusiasm and commitment which they have brought at all times to the

discharge of their responsibilities. I wish to record my appreciation for the support and encouragement the Institute has received

from the Minister for Transport, Energy and Communications, Mr. Michael Lowry, T.D., the Minister of State at that Department,

Mr. Emmet Stagg, T.D. and the former Minister, Mr. Brian Cowen, T.D. The Institute is also indebted to the officials of that

Department and of other Government Departments for their unfailing courtesy and co-operation, and to third-level educational

institutions and several national organisations for their helpful collaboration in many different ways.

Mary Upton Chairman



Radiological Protection Institute of Ireland

Members
of the Board

In 1992 the then Minister for Energy appointed twelve members

of the Board of the Institute. In accordance with the Radiological

Protection Act, 1991, six of those members were nominated for

appointment to the Board by representative organisations, as

indicated below.

In 1994 the Board met on 9 occasions. The number of meetings

attended by individual members appears in brackets after their

names.

CHAIRMAN Mary Upton (9),

Institute of Food Science & Technology of Ireland

Dermot Cantwell (5),

Medical Council

Patrick Connellan (8),

Dental Council

Flor Crew/ley (8)

George Duffy (5)

Alan Ellard (7)

Thomas Hayden (',),

Institute of Biology of Ireland

Frank Keeling (5),

Irish Nuclear Medicine Association

James F. Malone (8),

Association of Physical Scientists in Medicine

Geraldine O'Reilly (8)

William Reville (7)

Philip Walton (7)

BOARD

Chisf Executive
Tom O'Flaherty

Advisory Committees

Assistant Chief Executive
John 0. Cunningham

Environmental Monitoring &
Research, Emergency Planning

Commercial
& Administration Manager

Caroline Somers

Assistant Chief Executive
Frank Turvey

Nuclear Safety

Regulatory Service

Principal Scientific Officer
Ann McGarry*

Radon, Dosimetry Service,
Seminatural Ecosystems Research

Information Service

*Or. Ann McGarry was appointed Acting Princ pal Scientific Officer in March 1994
for the period of leave of absence of Dr. P.A. Colgan
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Objectives
J of the Institute

The Institute's principal objectives are:

• To provide advice to the Government, the Minister for Transport,

Energy and Communications and other Ministers on matters relating

to radiological safety.

• To provide information to the public on any matters relating to radio-

logical safety which the Institute deems fit.

• To maintain and develop a national laboratory for the measurement of

levels of radioactivity in 'e environment, and to assess the significance

of these levels for the Irish population.

• To provide a personnel dosimetry and instrument calibration service for

those who work with ionising radiation.

• To control by licence the custody, use, manufacture, importation, trans-

portation, distribution, exportation and disposal of radioactive sub-

stances, irradiating apparatus and other sources of ionising radiation.

• To assist in the development of national plans for emergencies arisirg

from nuclear accidents and to act in support of such plans.

• To provide a radioactivity measurement and certification service.

• To prepare codes and regulations for the safe use of ionising radiation.

• To carry out or promote research in relevant fields.

• To monitor developments abroad relating to nuclear installations and

radiological safety generally, and to keep the Government informed of

their implications for Ireland.

• To co-operate with the relevant authorities in other states and with

appropriate international organisations.

• To represent the State on international bodies.

• To be the competent authority under international conventions on

nuclear matters.

, , " - f 1
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Radiological Protection Institute of Ireland

Main
Developments

Institute inspector, David Fenton, checking a
radioactive source used in industry.

Sellafield
The Institute's extensive programme of monitoring of radioactivity

in the environment has the primary aim of evaluating the conse-

quences for the population of Ireland of radioactive discharges to

the environment from whatever cause. Such discharges include the

effects of the Chernobyl accident in 1986, as well as fallout from

earlier atmospheric testing of nuclear weapons. The chief focus of

current interest, however, is undoubtedly the impact on Ireland's

environment of discharges from the nuclear fuel reprocessing plant

operated by British Nuclear Fuels Ltd. at Sellafield. The commence-

ment during 1994 of the commissioning of the new reprocessing

plant known as THORP has considerably heightened the anxiety

caused in Ireland by activities at Sellafield.

The Institute has made clear, in repeated statements, its opposition

to the bringing into operation of THORP. It sees the major ground

for objection to THORP from an Irish point of view as being the

risk to this country of serious radioactive contamination resulting

from a major accident at the plant. The weapons proliferation risk

resulting from the production of unwanted plutonium is a further

serious ground for objection.

These objections are over and above the concern caused by the con-

tinuous routine discharges of radioactive waste from Sellafield over

many years, now to be increased with the coming into operation of

THORP. While the Institute's intensive monitoring and laboratory

analysis demonstrates that the radiation dose to any individual in

Ireland resulting from these discharges is small, it is nonetheless

objectionable that the people of this country should have to suffer

any such additional radiation exposure.

Radon
During 1994 the Institute intensified its efforts to create an informed

public recognition of the health hazard associated with exposure to

elevated concentrations of radon gas in buildings. Epidemiological

evidence from several countries shows that long-term exposure to

high levels of radon increases the risk of contracting lung cancer. There

is also strong evidence that the risk associated with exposure to high

radon levels is considerably greater for people who smoke.
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A feature of the Institute's radon programme in 1994 was its Galway city survey, which demonstrat-

ed that some 30% of houses throughout Galway city can be expected to have radon concentrations

greater than the national Reference Level. The Institute's national survey, aimed at delineating the

geographical distribution of high radon areas over the country as a whole, was extended to eight

additional counties. In addition, the collected results of work on radon since 1989 were published as

an RPII report.

Regulatory
Against a background of public anxiety about hazards associated with radioactive emissions from

nuclear installations, or radon in buildings, the importance of safety in the applications of ionising

radiation in medicine, industry and research can easily be overlooked. These applications play an

important role in many facets of modern life, but also carry with them a real risk of accidents, While

such accidents might not be likely to affect large numbers of people, in several parts of the world

they have resulted in deaths and severe injuries to individuals. Furthermore, the cost of remediation

of the consequences of such accidents is often very considerable.

Tom O'Flaherty

Chief Executive

It is the Institute's responsibility to implement a regulatory regime which will ensure as far as possible that such accidents do not happen in

Ireland. The details of incidents, and contraventions of good practice, detailed in this report clearly illustrate the necessity for such a regime,

and for the programme of systematic inspection of licensees which the Institute operates.

An important development in 1994 was the publication by the Institute, in consultation with the Department of Health and the Dental

Council, of a new Code of Practice for Radiological Protection in Dentistry.

Personnel Dosimetry Service
The major transition of this service from the use of film dosimeters to thermoluminescent dosimeters (TLDs), which was begun in 1993, made

steady progress during 1994, with most major hospitals and some industrial users converting to the new technology. Remaining customers

are expected to transfer to TLDs during 1995. The change to TLDs yields major benefits in convenience to customers as well as offering greater

measurement sensitivity. The total number of workers monitored by the service increased by 8% during the year to approximately 5200.

Research Programmes
Participation in international research activities, mainly funded under the Radiation Protection research

programmes of the EL), remains a significant feature of the Institute's work. In 1994 this included work in Ireland

and in the Ukraine aimed at determining how long radiocaesium contamination resulting from the Chernobyl

accident will persist in both peatland and forest ecosystems. Another joint Ireland/Ukraine project is studying the

degree to which radioactive contamination of various foodstuffs can be reduced by appropriate food process-

ing techniques. Two projects relate to naturally occurring radioactivity: one is investigating the contribution of

certain non-nuclear industries to the presence of the radionuclide polonium-210 in the marine environment,

while the other is investigating a technique for predicting the occurrence of high radon levels in buildings.

The Institute continued also to have a significant involvement in consultancy activities, particularly in providing

advice to the Polish authorities regarding the establishment of effective nuclear regulatory arrangements in that

country, and also in the development of radioactivity monitoring facilities in Belarus and the Ukraine.

The Institute greatly values the opportunity to participate in research and consultancy projects such as these,

both because of their intrinsic merit and because of their benefit in enhancing the scientific skills of the

Institute's specialist staff.

Tom O'Flaherty Chief Executive



Radiological Protection Institute of Ireland

Staff
and Finance

Veronica Smith, Scientific Officer, analysing environmental samples.
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Staff
Changes in senior staff assignment introduced in early 1994 widened the distribution of

senior responsibilities within the Institute. In addition, the creation of a new post of

Commercial and Administration Manager recognises the growing importance of com-

mercial activities as a component of the Institute's programme. This post also involves

senior responsibility for the finance and personnel functions.

In addition to its approved complement of 33 permanent staff the Institute employs 16

temporary staff, the majority on externally-funded research contracts. Some of these tem-

porary staff have been employed on this work for periods of up to seven years, and there

are good grounds for believing that their considerable expertise will be required by the

Institute for the foreseeable future. The Institute has therefore sought an increase in its

permanent staff complement to create the possibility of employing some of these staff on

a permanent basis.

Equality and Safety
The Institute takes the fullest care to ensure that equality of opportunity is afforded to all

its employees. It is also committed to complying fully with the requirements of legislation

relating to safety, health and welfare at work. In accordance with the provisions of the

Safety, Health and Welfare at Work Act, 1989, a safety committee has been established

and a safety representative elected by staff members. A safety statement has also been

prepared and is kept under continuing review.

Participation Forum
Under the Worker Participation (State Enterprises) Act, 1988. the Institute is among State bodies required to implement worker participation

arrangements at sub-board level. Accordingly, a Participation Forum, with elected staff representation, was established on 1st January 1993

and provides a structured mechanism for consultation and communication between staff at various levels in the organisation. The Forum

meets every two months, and one meeting each year is attended by the Chairman of the Institute.

Valuable experience in the operation of such a Forum has been obtained during the first two years of its existence. As provided for under the

Forum's constitution, and coinciding with the two-yearly election of new Forum members, a review of the effectiveness of the Forum was

conducted at the end of its first two years of operation. This has brought forward several constructive recommendations for the enhanced

effectiveness of the Forum as a vehicle for the participation in decision-making of staff at all levels in the Institute.

Finance
The Institute's income in 1994 was £1.695 million, made up of grant-in-aid of £1.06

million and £0.635 million in earnings from dosimetry, produu certification and other

services, licence charges, and research and consultancy contracts. Capital expenditure,

largely on the upgrading of radiation detection equipment and on further development

of the Personnel Dosimetry Service, was £152,000. The Institute had a surplus of income

over expenditure for the year of £14,000.

In addition, the Institute received a special grant from the Department of Transport,

Energy and Communications of £100,000, being funds provided for the National

Emergency Plan for Nuclear Accidents.



Radiological Protection Institute of Ireland

Environmental
Monitoring

The Institute monitors radioactivity throughout Ireland,
on land and sea and in the air.

The Institute's monitoring of radioactivity in the environment

continued to show that contamination levels are low and do not

give rise to a significant health hazard. The monitoring programme

included measurements of the radioactivity levels in the air, on the

ground, in waters, soils and vegetation, live sheep, foodstuffs and

the seas of Ireland. During the year about 3750 samples were

analysed in the Institute's laboratory (Table 1).

Marine Environment
The commissioning of THORP, the new nuclear fuel reprocessing

plant at Sellafield began early in 1994. It is expected that this will

result in an increase in discharges from SeJUfield to the Irish Sea.

Consequently the Institute expanded its monitoring programme

to take account of the anticipated changes in the discharges. In

particular, levels of techrtetium-99 in the Irish Sea will be measured

as this radionuclide is expected to be discharged in increased quan-

tities. However, due to the slow progress in commissioning THORP

it is not expected that any increase in contamination will be

detectable for some time.

5ince the consumption of fish and shellfish is the principal path-

way through which radiation from Sellafield reaches a member

of the Irish public, the monitoring programme included the

collection and analysis of fish and shellfish from the major

ports. Exposure due to swimming in the sea or frequenting

beaches was determined via the analysis of sediment, sea

water and seaweed. Sediment and sea water samples were also

collected from the north west Irish Sea using the Department

of the Marine's research vessel, the Lough Beltra.

The radiation dose to a typical consumer of fish and shellfish

(40 g fish and 5 g shellfish daily) landed at north-east ports was

estimated to be less than 1 microsievert (uSv) in 1994, similar to that

of previous years. The dose which might be received by a heavy

consumer (200 g fish and 20 g shellfish daily) was proportionately

greater. These doses are no more than a fraction of one per cent of

the annual average dose of 3000 uSv received by a member of the

Irish public from all sources of radiation and of the annual dose limit

of 1000 uSv for members of the public from controllable sources of

radiation. They are nonetheless of course objectionable from an

Irish point of view.
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Doses arising from swimming in the Irish Sea, visiting beaches or undertaking other

recreational or industrial activities are negligible and do not give rise to concern.

Air, Water and Milk
During 1994 the Institute continued its environmental radioactivity surveillance

programme, measuring radioactivity in airborne dust, rainwater, total fallout,

drinking water and milk.

Airborne dust was sampled at ten stations, with the samples being sent to the

Institute's laboratory for analysis of their radioactivity content. The measurement

of krypton-85 in air, commenced in 1993, was continued throughout the year, 26

samples being analysed compared with seven in 1993,

Monthly collections of rainwater, drinking water and total fallout samples, from

12, three and two sites respectively, were analysed for radioactivity content. As in

previous years milk from 10 creameries and dairies around the country was

sampled monthly and analysed for both strontium-90 and gamma emitting

radionuclides. Drinking water supplies (including groundwater samples) from four

counties were examined.

TABLE 1
ENVIRONMENTAL

AND FOODSTUFF SAMPLES 1994

Type of Sample Number of Samples

Air

Beef and its Products

Drinking Water

Fish and Shellfish

Lakes and Inland Fish

Lamb and Pork

Milk and Dairy Products

Milk Powders and Babyfoods

Rainwater and Deposition

Seawater, Sediments and Seaweeds

Soil, Vegetation and Faeces

Miscellaneous

TOTAL

440

750

70

140

50

50

230

470

180

120

680

570

3750

Throughout 1994 no abnormal levels of radioactivity were detected in any of the samples measured. In particular, no significant increases of

krypton-85 levels in air were observed.

Lakes
The Institute, in collaboration with the Fisheries Research Centre of the Department of the Marine, continued to monitor the radiocaesium

contamination in lakes in upland areas. Studies carried out since 1988 have identified the upland areas most affected by the Chernobyl acci-

dent. During 1994, sediment and fish from eight lakes in these areas were analysed for their radiocaesium content. While the contamination

measured in these lakes is higher than that measured in the marine environment, the limited consumption of fish from this source means that

the doses incurred by members of the public are not such as to cause any significant risk to health.

Radioactivity in Expert Products
In its role as the competent Irish authority, the Institute provides a testing and certification service to

exporters of Irish products. These range from products of agricultural origin such as beef and dairy prod-

ucts to a range of industrial products. The number of certificates issued in 1994 was 5432 compared

with 4720 in 1993.

Sheep Monitoring
The monitoring of live sheep and sheep meat was continued in 1994 in conjunction with the

Department of Agriculture, Food and Forestry, as some sheep in a limited number of upland areas

continued to have radioactivity levels of about 1000 Bq/kg, in excess of the limit considered suitable for

marketing. These areas are in parts of the mountains of the north-west, north-east and south of the

country. Before being slaughtered, sheep from these areas are grazed on lower pastures where the

radioactivity levels decrease rapidly. Monitoring of live sheep at slaughterhouses was concentrated in

local abattoirs also in these areas.

The results continue to indicate that regular consumption of sheep meat does not constitute a signifi-

cant health hazard. Random samples of sheep meat from butchers' shops showed activity levels of less

than 10 Bq/kg and all but a very small number of live sheep monitored at slaughterhouses had activities

below 100 Bq/kg, which is the lower limit of detection of the method used for monitoring live sheep.



Radiological Protection Institute of Ireland

Radon
in Buildings

Scientific Officer, Jarlath Duffy, measuring radon levels in show caves.

FIGURE 1
AVERAGE ANNUAL RADIATION DOSE

TO THE IRISH POPULATION

Cosmic Radiation 11%

Terrestrial Gamma
Radiation 11%

Radioactivity
Within our Bodies 11%

Medical
Procedures 11%

Global Fallout &
Nuclear Discharges 0.3%

Thoron Decay Products 3%

Exposure to natural radiation accounts for

approximately 90% of the radiation dose

received by the Irish population. The

largest single component of this dose is

that due to irradiation of lung tissue

following inhalation of the radioactive gas

radon and its decay predicts in the indoor

environment. On the basis of current Irish

data over half the total radiation dose

received by the Irish public is due to radon

(Figure 1).
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During 1994 the Institute continued its radon monitoring programme, with particular empha-

sis on radon in houses. The total number of radon detectors issued was similar to 1993 at

5500. A breakdown of this figure shows that the number of requests for measurements from

the public more than doubled, but following the completion of the survey of radon levels in

schools in Co. Sligo there was a fall-off in the number of measurements in schools. A FREE-

FONE service was also launched to allow greater access to information about radon, and was

used by approximately 940 callers.

The Institute participated successfully in the second Furopean intercomparison of radon mea-

surement laboratories co-ordinated by the National Physical Laboratory in England.

Radon in Houses
The national survey of radon in houses was continued in 1994 with a further 1400 houses being measured in counties Donegal, Sligo,

Leitrim, Roscommon, Waterford, Kilkenny, Meath and Longford. This brought to thirteen the total number of counties with measurements

either completed or in progress.

Twelve month measurements in over 600 houses in counties Dublin, Wicklow, Louth, Monaghan and Cavan have already been completed

as part of this study. These results are being compiled and will be published in 1995. It is expected that measurements will commence in a

further seven counties during 1995, with the target date for completion of the survey being 1998.

In spring 1994, a city-wide survey was launched in Galway following an earlier local survey in Salthill which found that over 30% of the

houses in that area had high radon levels. Approximately 400 householders were randomly selected from the Electoral Register in an area

between Knocknacarragh and Murrough in the south and Dangan and Castlegar in the north of the city.

Of the 101 householders who participated, 31 were found to have radon concentrations greater than the national Reference Level of 200

Bq/m'. These results showed that the high incidence of houses with elevated radon levels is not confined to Salthill, but extends over the

whole Galway city area.

During the year the Institute published a detailed report summarising the findings of eight separate local and regional surveys carried out by the

Institute since 1989. These are county surveys in each of the counties of Mayo, Galway, Clare and local surveys in south Cork city, Salthill and

Moycullen in Co. Galway, Inis M6r, one of the Aran Islands and part of north Kerry. Measurements in 1755 houses are reported on a 10 km x 10

km grid square basis. The results show significant geographical variation with the highest levels being found in the Salthill area (Figure 2).

FIGURE 2
PREDICTED PERCENTAGE OF HO

Radon in Show Caves
In a previous study of radon and its decay products in three Irish

show caves the Institute, in collaboration with the Health and Safety

Authority, found a large variability both within and between cave

systems. While the radiation dose to a tourist making a single visit

to a cave was not significant, further investigation was required in

order to obtain an accurate estimate of the radiation doses to cave

guides, and this investigation is proceeding.

Measurement Service
In addition to undertaking regional and national surveys of radon in

houses, the Institute also offers a radon measurement service to the

public at a cost of £15 per house. The number of householders

availing of this service increased from 300 in 1993 to almost 700

in 1994, reflecting a growing awareness of the risks associated

with long-term exposure to radon. Requests to carry out radon

measurements in workplaces also increased in 1994.
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Emergency
Planning

The Institute continued to provide an on-call emergency service to

deal with the consequences of a radiation accident either in Ireland

or abroad. If a nuclear accident should occur abroad, arrangements

have been made by the International Atomic Energy Agency (IAEA)

and the European Union Council of Ministers whereby Ireland

would receive an early warning of any accident involving releases of

radioactivity to the environment. The Institute would then initiate

the appropriate procedures for dealing with it including placing

the national radiation monitoring system on the alert to watch for

any increase in radiation levels. If an emergency condition were

identified, the National Emergency Plan for Nuclear Accidents

would be activated by the Institute's Duty Officer on the basis that

the reported accident had the potential to affect Ireland seriously.

The national radiation monitoring system was established after the

Chernobyl accident as part of the National Emergency Plan. The

Institute continues to operate, maintain and develop the system in

conjunction with the Meteorological Service and the Department of

Defence. It includes:-

[i) Twelve continuous radiation measurement sites (Figure 3)

(ii) Ten continuous air sampling sites (Figure 4)

(Hi) Twelve continuous rainwater sampling sites (Figure 4)

Technician, Mairin O'Colmain, changing the air filter at the
high volume air sampler at Beggars Bush, Dublin.

FIGURE 3
CONTINUOUS GAMMA DOSERATE

MEASUREMENT SITES

in Head
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The majority of the gamma doserate sites are at Meteorological Service stations where

the ambient doserate is continuously measured. In the event of an emergency situa-

tion, a record would be provided of increased doserate levels. Furthermore, in the event

of a failure in international accident notification arrangement, an independent alert-

ing mechanism is provided by the continuous monitoring of nine of the measurement

units for high radiation. The remaining three units (those at Birr, Clones and Kilkenny)

are monitored for the majority of the time, and will be monitored on a continuous basis

when the respective Meteorological Service stations are fully automated.

The gamma doserate measurement system will be of valuable assistance in identify-

ing which parts of the country might be affected by an accident. For this purpose also,

the Meteorological Service linked the Institute into its continuous rainfall monitoring

system. In the event of a radioactive plume crossing Ireland, the greatest ground

deposition will occur in areas where rain fell during the passage of the plume. The

monitor at Clonskeagh will provide the Institute with up-to-date rainfall information

and assist it to concentrate its monitoring programme in areas expected to have

been most contaminated. Arrangements are in place for environmental and foodstuff

samples to be collected and sent to the Institute by Civil Defence, local authorities,

Department of Agriculture, Food and Forestry and Departments of Health and the

Marine. Civil Defence can also undertake further radiation monitoring using portable

meters.
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In addition to the gamma doserate measuring sites, the Army Observer Corps has 27 units around Ireland which are equipped with portable

environmental radiation monitors. These units can provide further information to assist in determining the degree of contamination over the

country. Their locations are shown in Figure 5. In April, the Institute participated with the Observer Corps in an exercise to test the call-out

response, the correct operation and reading of monitors and the transmission of readings to the Institute. The exercise demonstrated the

readiness of the Observer Corps to respond in an emergency situation.

The average ambient gamma doserates across the country varied between 63 nanosievert per hour (nSv/h) and 100 nSv/h. Readings higher

than the maximum of this range were occasionally recorded for short periods of time. This was due to the phenomenon called "radon

washout", i.e. radon in the atmosphere brought to ground level with heavy rainfall. The maximum reading due to this occurrence was 50

nSv/h above the average reading at the site in question. The results for the air and rainwater samples, which are analysed at the Institute,

were all normal.

FIGURE 5
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As in previous years, the Institute participated in a series of exercises organised at

European Union level to test the European Union Urgent Radiological Information

Exchange (ECURIE) system. Exercises every 6-8 weeks were held to test the commu-

nication links between Ireland and Brussels and the time taken for the Irish contact

point, the Garda Communications Centre, to provide the information to the

Institute's Duty Officer. On ail occasions the Garcia Communications Centre was able

to contact the Institute's Duty Officer immediately.

A more detailed exercise involving the exchange of simulated accident data also

took place in June. Data such as gamma doserates in air at given locations and

radionudide contamination levels in some foods such as milk were generated by the

Institute and transmitted in code to Brussels using a software package specifically

designed for ECURIE. Some problems were experienced in transferring data rapidly

between European Union Member States and Brussels. These are being addressed

by the European Commission.
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Regulatory
Service-^

The Institute has the statutory responsibility of regulating by licence

the various applications of ionising radiation in medicine, industry

and research. The number of licences in force increased from 860 in

1993 to 969 in 1994 (Table 2), while 175 licensees were inspected

in 1994, as compared with 144 in 1993.

Dentists who use X-ray equipment require a licence from the institute.

T A B L E 2

LICENCE HOLDERS 1994

CATEGORY

Dentists

Hospitals

Industrial Gauges

Veterinary Surgeons

Laboratory Instruments

Distributors

Research Laboratories*

Industrial Radiography

Lightning Preventers

Irradiator Facilities

Miscellaneous
Total

NUMBER

530

107

76

73

61

50

23

22

14

3
10

969

*Third level educational and commercial laboratories
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The increase in the number of licensees was accounted for principally by dentists (72

new licences) and veterinary surgeons (28). This reflects steps taken by the Institute,

in conjunction with the Dental Council and the Veterinary Council respectively, to

bring the requirement to hold a licence to the notice of dentists and veterinary

surgeons who use X-ray apparatus. These efforts are continuing, in order to ensure as

far as possible that X-ray apparatus is not being used in situations which are outside

regulatory control.

New Legislation
Three Statutory Instruments relating to the control of sources of ionising radiation were

published in 1994. These are:

(1) European Communities (Transfrontier Shipments of Waste) Regulations, 1994

(S.I. No 121 of 1994) giving effect to Council Regulation (EEC) No. 259/93.

(2) European Communities (Protection of Outside Workers from Ionising Radiation)

Regulations, 1994 (S.I. No 144 of 1994) giving effect to Council Directives

80/836/Euratom, 84/467/Euratam and 90/641/Euratom.

(3) European Communities (Supervision and Control of Certain Shipments of

Radioactive Waste) Regulations, 1994 (S.I. No 276 of 1994) giving effect to

Council Directive 92/3/Euratom.

The regulations set out in S.I. Nos 121 and 276 apply to shipments of radioactive waste other than redundant sealed sources being returned to

the suppliers. Since the return of the latter sources is not subject to these regulations and since the use of unsealed radioactive sources in Ireland

is generally limited to those with short half-lives which therefore do not produce long-lived waste, the likelihood of these regulations having a

significant impact here is low. However, the regulations could impact on any proposals that might be made for the export of radioactive waste

currently in storage in Ireland or of waste arising as a result of an accident.

The regulations contained in S.I. No 144 apply when workers, designated as Category A radiation workers by their employer, undertake work in

the controlled area(s) of another employer in Ireland or in any other Member State of the European Union. Under the Directive, such workers are

called "outside workers", and they are required to hold radiation pass books in which details of doses received in the course of such work are

recorded. However, the introduction of Directive 90/641/Euratom, which these regulations principally implement, was prompted mainly by the

circumstances of workers in the nuclear industry, and there are not expected to be very many workers in Ireland to whom the new regulations

will be applicable.

Code of Practice for Dentistry
A new Code of Practice for Radiological Protection in Dentistry was published in

November 1994 in consultation with the Department of Health and the Dental

Council. The new code replaces a previous one published by the Department of

Health in 1988. All dentists who hold dental X-ray equipment require a licence from

the Institute and compliance with the Code of Practice is a condition of this licence.

From 1 January 1995 a number of new features, designed to minimise the radiation

dose to patients and to reduce the risk of accidents involving over-exposure of

patients and/or staff, will have become mandatory for dental X-ray units used in this

country. Dentists are being advised that licences issued by the Institute in respect of

equipment which does not meet these requirements will not be valid after 30

September, 1995. A copy of the new Code of Practice is being sent to all dentists who

hold and use X-ray equipment.
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Incidents
A number of disquieting incidents involving sources of ionising radiation occurred in 1994. In the most serious case, a

mining company failed to renew its licence and to take adequate measures for the safe custody of a disused gauge

containing a 3.7 GBq caesium-137 source. In spite of numerous requests from the Institute to do so, the company did

not take thg necessary steps to make the device safe. Only following the court hearing of a prosecution brought by

the Institute did the company make arrangements to dismantle the device and remove it into secure storage, where it

is now held under licence.

In instances of non-compliance which are less extreme than the above, the Institute can and does exercise its right to

withdraw a licence, pending the taking of appropriate measures by the licensee. Licences withdrawn in 1994 included

those of a third level college, a distributor of radiopharmaceuticals and a company engaged in industrial radiography.

• In the case of the college, a situation had developed in which a department of the college was purchasing and using

radioactive substances without the knowledge and approval of the Radiological Protection Officer. Furthermore, the

substances were being used in a laboratory which was not approved for use of radioactive materials. When these

matters came to light, the college's licence to use such materials was withdrawn until such time as the college could

reassure the Institute that the acquisition and use of sources would be fully under the control of the Radiological

Protection Officer.

• The incident involving the distribution company highlighted the potential hazards which can arise from inadequate

control measures. A package containing part of a consignment of a low-activity radiopharmaceutical was found in

June 1994 beside a runway at Dublin Airport. It emerged that the package had been missing since the previous

December. The Institute immediately withdrew the company's licence for the distribution of radioactive substances.

The company was directed to amend its safety procedures and the licence was reinstated only when the company

satisfied the Institute that adequate steps had been taken to prevent a recurrence of the incident.

• Slack control measures, including poor record-keeping, led, in late 1994, to the withdrawal of a licence for use of

radioactive sources held by an industria! radiography company. Industrial radiography is one of the most potentially

hazardous uses of ionising radiation and requires rigorous application of radiation safety procedures. Again, this

licence was reinstated only when the company adopted the appropriate measures for the safe use of their sources.

The work of the Regulatory service includes the investigation of abnormal readings on personal dosimeters, which in some cases turn out to

be the consequence of inadvertently leaving a dosimeter close to a source. Two unexplained exposures to the same person, involving doses

of 90 mSv and 30 mSv, respectively, occurred at a dental practice in late 1994. The exact origins of the doses could not be traced but it

appeared extremely unlikely, from tests carried out, that the badges were worn during these exposures and, consequently, that the wearers

received the high doses involved. Incidents such as these demonstrate the importance of the proper use of monitoring badges.

Two incidents demonstrated the importance of preventing access to areas where elevated radiation

levels may exist. The first involved the operation of an industrial radiography apparatus without first

ensuring that adjacent areas were unoccupied. Fortunately, due to the vigilance of a radiographer, the

potentially hazardous nature of the situation was quickly realised and the company was able to

demonstrate to the Institute, by reconstructing the exposure conditions, that any doses that might

have been received were low and well below the statutory limits. The company involved was instruct-

ed to modify its procedures to prevent a repetition of such an incident. The Institute also issued

a notice to all companies which carry out industrial radiography, pointing out the importance of

preventing access to areas where radiographic examinations are being performed.

In the second case a scaffolder entered a hopper in which the source in a density gauge was in the

exposed position. This occurred during a weekend and the normal procedure for entering the area

was not followed. The scaffolder remained in the area for about 2 hours but a subsequent investi-

gation showed that the dose received was also low. The company involved has revised its operating

procedures and erected extra warning signs to prevent access to the hopper when the source is in

the exposed position.



An Institiuid tireannach urn Chosaint Raideolaloch

Dosimetry
and Calibration Services

Personnel Dosimetry
Radiation workers, such as radiologists, radiographers, laboratory personnel and those in industry

who use radioactive substances, are routinely supplied with personal dosimeters by the Dosimetry

Service of the Institute. The number of workers monitored in this way increased from about 4800 in

1993 to 5200 in 1994. As in previous years, the increase was principally due to an increase in the

number of dentists and their assistants wearing dosimeters, in line with the requirements of the Code

of Practice for Radiological Protection in Dentistry.

The introduction of thermoluminescent dosimeters (TLD) for whole-body monitoring was progressed

during 1994. The advantages of TLD include greater customer convenience, better measurement

sensitivity and reduced labour costs. By the end of the year, most of the major hospitals and three

industrial customers were routinely using TLD instead of film badge dosimeters. The remaining

customers are due to change over to TLD in 1995.

In addition to measuring whole body doses, doses to other body parts such as hands and head are recorded for staff working in specialised areas

e.g. nuclear medicine and cardiology. Individual extremity doses varied considerably within each area and were largely dependent on the work-

load of the wearer. While the doses iecorded were well within the allowed annual limits, some reduction in doses may still be possible.

In November and December, two film badges worn consecutively by a dental assistant recorded doses in excess of statutory dose limits (see

under Regulatory Service p. 18).

Instrument Calibration
The laboratory offers a calibration service for ionising radiation dose/dose

rate meters, contamination monitors, personal dosimeters and alarms.

Instruments are tested for accuracy of response to radiation of different

energies using equipment calibrated to international standards. In 1994, a

total of 161 instruments were tested, five of which failed to meet the man-

ufacturer's specification.

In October 1994, the laboratory took part in an intercomparison of its X-ray

calibration facility organised by the National Radiological Protection Board

in the UK. The results showed that there was a high level of agreement

between the five participating institutes.

Progress towards accreditation of the laboratory by the Irish National

Accreditation Board was continued during 1994 and it is expected that

accreditation will be obtained during 1995.
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Research
Programmes

Research studies of the behaviour of radiocaesium

in forests have been carried out by the Institute.

Polonium-210 in Shellfish
The Institute continued its participation in a project involving labora-

tories in the Netherlands, Denmark, France, Portugal, Spain, Denmark

and Ireland. The project is examining the contribution of non-nuclear

industries, such as the phosphate and fertiliser industries, to the pres-

ence of the radionuclide, polonium-210, in the marine environment.

In Ireland, the main effort has been directed towards a quantitative

assessment of possible effects of earlier discharges to the marine envi-

ronment. The common mussel, Mytilus edulis, is used as the biologi-

cal indicator of polonium-210 because of its ability to concentrate this

radionuclide from surrounding waters.

The measurements indicate that the natural variation in the con-

centration of potonium-210 in mussels is too large to identify any

enhancement effect as a result of previous discharges into the Irish

marine environment. Indeed, mussels taken from areas where there

is no industrial activity often have polonium-210 concentrations

greater than those taken from industrialised areas. This project is

partially funded by the Radiation Protection Programme of the

European Union and will be completed in 1995.
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Decontamination of Foodstuffs
The Institute continued to be one of many European Union laboratories participating in a major international programme, involving the

European Commission and institutions in the republics of Belarus, the Ukraine and the Russian Federation, within the framework of the

Chernobyl Centre of International Research, to evaluate the consequences of the accident at the Chernobyl Nuclear Power Station. The

Institute's research studies are carried out jointly with the Ukrainian Institute of Agricultural Radiology with the object of providing advice on

remedial actions to be taken in response to contamination of the food chain.

In 1994, case studies were carried out to analyse food processing practices in a selected region of the Ukraine which had been contaminated

by Chernobyl fallout. The study looked at both domestic and industrial practices and examined the transfer of radiocaesium from primary

food products into processed foods.

FIGURE 6
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Laboratory studies were continued on the effects of modifying cheese-making

techniques with a view to minimising the transfer of radiocaesium from milk to

the finished cheese product; on the decontamination of meat using salt solutions,

with attention being paid to the nutritional value of the final product; and on

developing the database of transfer factors for radiocaesium from primary food

products into processed foods.

Semi-natural Ecosystems
Peatlands
The current EU-funded research programme on the cycling of caesium-137 in

peatlands is due to be completed in June 1995. The principal objective of the work

is to evaluate the importance of peatland ecosystems as a source of radiation

exposure to man. One of the key parameters to be quantified is the ecological

half-life, which is defined as the time taken for the concentration of a radionuclide

in an ecosystem to be reduced by half.

During 1994, time-series data on the concentrations of caesium-137 in three flocks

of mountain sheep were compiled to determine the ecological half-life. Figure 6

shows the data for one flock monitored in County Cavan. Regression analysis of

the caesium-137 concentrations over time was carried out and concentrations in

the sheep were observed to decrease by half every four years. The same trend was

also observed in the other flecks monitored.

The ecological half-life of caesium-137 in peatland vegetation has also been

determined from time-series measurements. The clearest temporal trends emerged

for lichen and moss species and statistically significant decreases in caesium-137

concentration over time were recorded (Figure 7). The ecological half-life of

radiocaesium in these species was determined to be approximately 3 years. For

other vegetation species, particularly the flowering plants, there was a much smaller

decrease in caesium-137 concentration with time, and in some instances, as in the

case of common heather (Calluna vulgaris), no decrease over time was observed.

In addition to studies on the behaviour of caesium-137 in peatlands, some pre-

liminary investigation of strontium-90 has also been carried out. Strontium-90 is

a potential product of accidental releases to the environment from nuclear power

plants. The study involved the measurement of strontium-90 in peatland soils and

vegetation. Concentrations of between 12 and 44 Bq/kg of strontium-90 were

measured in soils. The concentrations in the associated plant species were

approximately 25-50% lower. These relatively low concentrations are present

mainly as a result of the atmospheric testing of nuclear weapons in the late

1950s and the 1960s.
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TABLE 3
THE DISTRIBUTION OF CAESIUM-137 WITHIN

THE MAIN COMPONENTS OF THE FOREST

ECOSYSTEM EXPRESSED AS A PERCENTAGE OF

TOTAL CAESIUM-137 DEPOSITION

TO THE FOREST

Forest Component

Organic soil layers

Mineral soil layers

Total soil

Tree trunks

Tree needles/leaves

Roots, branches, bark

Total tree

Caesium-137

38%

47%

85%

6%

4%

5%

15%

T A B L E 4

TRANSFERS OF CAESIUM-137 FROM CANOPY

TO SOIL AND THE MIGRATION OF

CAESIUM-137 TO DEEP SOIL, BOTH EXPRESSED

AS A PERCENTAGE OF TOTAL CAESIUM-137

DEPOSITION TO THE FOREST

Transfer Pathways Caesium-137

Leaf litter fall 0.3%

Rainfall through canopy 0.6%

Total movement from canopy to soil - 1 %

Soil leachate 0.8%

Total migration to deep soil - 1 %

forests

An understanding of the behaviour of radionuclides in natural ecosystems is

essential for environmental management following a nuclear accident.

Since 1992, intensive studies of radiocaesium cycling and partitioning in coniferous

forests in Ireland and in the Chernobyl area of the Ukraine have been carried out by the

Institute under an EU-funded programme. Some of the more important results of these

studies are summarised in Tables 3 and 4.

Table 3 highlights the significant role of the forest soil as a sink of caesium-137 and

the relatively low incorporation of this radionudide in the tree biomass.

Table 4 shows that, as a percentage of the total amount deposited, cycling of

caesium-137 in the forest is limited. For example, leaf litter fall and washing of

the leaves and branches by rain results in very little movement of caesium-137

from the trees to the soil. Also, there is a low rate of leaching of caesium-137

from the organic soil to the deeper soil, beyond the reach of the feeding roots of

trees and small plants.

The low rate of migration of caesium-137 within and from the ecosystem suggests that

this radionuclide will persist within the forest environment for many years to come.

Radon
During 1994 the Institute, in collaboration with the Geological Survey of Ireland,

Enmotec GmbH (a commercial environmental consultancy firm in Germany) and the

University of Qottingen, Germany, continued its EU-funded research project to evaluate

and assess the prediclive capacity of the combined helium/radon in soil-gas mapping

methodology in identifying high risk radon areas.

All field programmes were completed in the carboniferous limestone region of

Claremorris, Co. Mayo. Soil-gas radon concentrations in the survey area range from

10 000 Bq/m' to 300 000 Bq/m' and indoor radon concentrations range up to 1900

Bq/m!. Twenty-four percent of houses in the survey area have indoor radon levels in

excess of the national Reference Level of 200 Bq/m'.

Soil-gas radon and helium mapping suggests that radon migratory routes in bedrock are possibly controlled by zones of enhanced permeability of

a secondary nature e.g. fractures, major joints and faults. Radon entry routes to specific dwellings are possibly linked to the localised occurrence of

structural pathways in the underlying bedrock, some of which are amenable to detection by geophysical techniques.

The degree of correlation between the spatial patterns of indoor radon concentrations and the soil gas radon concentrations is being evalu-

ated and the project is scheduled for completion in mid-1995.
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International
Activities

In accordance with the policy of successive governments that

Ireland should seek to exercise a strong influence internationally in

the pursuit of the highest standards of safety in activities involving

ionising radiation, the Institute has a key role in representing Ireland

internationally and in providing expert advice to a variety of

government delegations.

International Convention on Nuclear Safety
A major development in 1994 was the conclusion, under the aus-

pices of the International Atomic Energy Agency, of an International

Convention on Nuclear Safety. This is the first time that principles of

safety of nuclear installations have been formally agreed at an inter-

national level. The Convention was opened for signature in

September, and by the end of the year more than 50 countries,

including Ireland, had signed it. This marked the end of some two

years' work by a group of experts from 45 Member States who were

given the task of drafting the Convention. Ireland was represented

in this process by the Department of Foreign Affairs and the

Institute. The Irish delegation convened a group of "like minded

countries" whose objective was to ensure that the interests of the

smaller countries were taken into consideration in the drafting of the

Convention. This objective was achieved to a large degree.

The Convention applies to land-based civil nuclear power plants

and obliges Contracting Parties to establish and maintain proper

legislative and regulatory frameworks to govern safety. Through

the Convention, States commit themselves to the application of

fundamental safety principles for nuclear installations and agree

to participate in periodic peer review meetings and to submit

national reports on the implementation of their obligations. The

only requirement which the Convention imposes on countries

without nuclear power plants, such as Ireland, is the establishment

and testing of a system of emergency preparedness, which is

already in place in this country in the form of the National

Emergency Plan for Nuclear Accidents.

Ridtologlcai
Protection
Institute of
(rtknd

The Radiological Protection Institute of Ireland's g
offices and laboratories.
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The Convention is limited to civil nuclear power reactors. Ireland pressed for a wider scope, to include other sources of possible hazard such

as reprocessing plants, research reactors, military reactors and nuclear waste facilities. There is, however, in the preamble a statement affirm-

ing the need to begin promptly the development of a similar international convention on the safety of radioactive waste management. It is

hoped that research reactors and other hazardous parts of the nuclear fuel cycle will be covered by a separate convention at a future date.

European Union
The requirements of the Euratom Treaty, and the operation of many elements of the

European Union, necessitate a substantial involvement by the Institute in EU activities. A

current issue of particular importance is the negotiation of a revised Directive on Basic

Safety Standards for the protection of the health of workers and the general public

against the dangers arising from ionising radiation. A proposal for such a Directive has

been in the course of detailed scrutiny by the Council of Ministers Working Party on

Atomic Questions since mid-1993, and this process is likely to continue for some time

longer. The Directive, when finalised, will govern legislation on radiological protection

in Member States for a considerable time to come. Its content is therefore of major

importance, and the Institute has necessarily a substantial part to play in the discussions

relating to it.

Other EU activities in which the Institute has a continuing involvement include:

Euratom Treaty Article 31 Group of Experts

Euratom Treaty Articles 35136 Group of Experts

Euratom Treaty Article 37 Group of Experts

Management Committee for Fission Safety Research

PHARE/TACIS Expert Croup

PHARE/TACIS Regulatory Assistance Management Group

Consultative Committee for the Fusion Programme

JET Council

JET Executive Committee

Advisory Committee on Radioactive Waste Management

Nuclear Safety Working Group

Reactor Safety Working Group

Working Group on Radiation Protection in Education

Working Group on the Safe Transport of Radioactive Materials

Radiology Equipment Working Group

ECURIE Working Group

Accident Cooperation Working Group.

In the field of education in radiological protection and nuclear safety, several years of work by the EU Commission and Member States reached

fruition in the publication in 1994 of a manual for primary and secondary school teachers. Both the Institute and the Department of Education

participated in this work and it is expected that the manuals will be used on a trial basis in Ireland during 1995.

International Atomic Energy Agency
In accordance with an established rotation arrangement, Ireland holds a seat on the Board of Governors of the Agency for a two-year

period from September 1993. The Institute provides technical advice and assistance to Ireland's Governor, as well as to Ireland's Permanent

Representative to the Agency. Of particular concern have been issues under consideration by the Board of Governors relating to the

principles which should be applied by a country in respect of the transboundary effects of nuclear installations within its territory.
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OECD Nuclear Energy Agency (NEA)
The Institute represents Ireland on the Steering Committee of the NEA, on its

Committees on Radiation Protection and Public Health (CRPPH), and on Radioactive

Waste Management, and on the Executive Group of its Coordinated Research and

Environmental Surveillance Programme (CRESP). The last-named has had as its prima-

ry concern evaluation of the effects on the marine environment of the dumping of

radioactive waste at sea. As such dumping no longer takes place, the remit of CRESP

is at present under review.

The Institute also participates in a recently-established NEA Working Group which is

addressing the serious problems associated with a world surplus of plutonium and

how to eliminate it.

Other International Conventions
The Institute 'ias substantial continuing involvement in supporting Ireland's participa-

tion in the London Convention, relating to the dumping of waste at sea, and the PAR-

COM Convention (to be renamed the OSPAR Convention), which deals with pollution

of the marine environment.

UK/Ireland Liaison
The Institute has an active participation in two standing arrangements which exist for liaison between Irish and UK authorities in matters of

radiological protection and nuclear safety. One is the UK/Ireland Contact Group, which provides for twice-yearly meetings between repre-

sentatives of the UK Departments of Environment, Health, and Agriculture, Fisheries and Food, on the one hand, with personnel from the

Irish Department of Transport, Energy and Communications, the Institute and, as appropriate, other Government agencies. Information is

exchanged on a wide range of relevant issues.

Secondly, in respect of more technical aspects of the safety of nuclear installations, a formal "Arrangement for the exchange of information"

exists between the Institute and the Nuclear Installations Inspectorate of the UK Health and Safety Executive. Under this arrangement an annu-

al meeting takes place at which Institute representatives are given a useful insight into the stance of the UK regulatory authority in relation

to nuclear safety issues arising in the UK.

Regular liaison is also maintained with official agencies in Northern Ireland which have responsibilities relating to radiological protection,

Consultancy
The Institute continued its participation in a project to provide an early warning radiation

monitoring system for the republics of the Ukraine and Belarus. This project is being fund-

ed by the European Union technical assistance programme, TACIS. The design of the system

was completed in 1993 and the Institute assisted with the evaluation of bids during 1994.

The main contractor was selected and the Institute in collaboration with a consultancy in the

UK is providing technical assistance during the implementation of the project. The project is

expected to be completed towards the end of 1995.

The Institute has also, within the framework of the EU PHARE programme, participated in

providing assistance in regulatory matters to the authorities in Poland.
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Information
Service and Publications

Christopher Hone, Manager, Regulatory Service,
presenting a lecture on radiation protection.

The Information Service provides information on radiation and

radiological protection to the general public, the media and other

interested groups. In 1994, requests for information continued at

a high level with over 2500 queries received. The topic of mosl

concern was radon in buildings, which accounted for more than

55% of the queries. The Institute's comprehensive library of tech-

nical reports, books and journals relating to the subject area of

ionising radiation continued to provide a reference service to

researchers, students, consultants and the general public as well as

the staff of the Institute.

The Institute received extensive media coverage during the year,

both nationally and locally, in the press, radio and television. Staff

members contributed to 54 news and current affairs programmes

on television and radio, with a significant proportion of these (13%)

conducted in Irish.

The Institute provided speakers on request to third level institutes,

hospitals and other organisations and staff regularly presented

lectures at conferences. As the subject of radon causes a lot of

concern, the Institute organised a special public meeting in Galway

at the end of January on the subject which was well attended with

over 300 people present.

The International Nuclear Information System (INIS) is the world's

leading information system announcing the scientific literature on

the peaceful applications of nuclear science and technology. It is

operated by the IAEA in collaboration with its Member States with

the purpose of maintaining a database identifying relevant publica-

tions. The INIS national centre for Ireland is based in the RPII where

57 relevant items were prepared for input to the database in 1994.

A range of publications were published during the year including

the Institute's corporate brochure which was widely distributed.

The Institute publishes results of its monitoring programmes on a

regular basis.
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Publications
RPII reports
Fgnton, D.M., Hone, C.P., Turvey, F.J., 1994.

An inventory of disused sealed radioactive sources in

Ireland. RPII-94/1.

McGarry, A.T., Lyons, S., McEnri, C , Ryan, I , O'Colmain,

M., Cunningham, J.O., 1994.

Radioactivity monitoring of the Irish marine environment

1991 and 1992. RPII-94/2.

Madden, J.S., Duffy, J.T., Mackin, G.A., Colgan, PA , McGarry,
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Statement
of Responsibilities of the Institute

Section 16(1) of the Radiological Protection Act, 1991, requires the

Institute to prepare financial statements in such form as may be

approved by the Minister with the concurrence of the Minister for

Finance. In preparing those financial statements, the Institute is

required to:

• Select suitable accounting policies and then apply them

consistently

• Make judgments and estimates that are reasonable

and prudent

• Prepare the financial statements on the going concern basis

unless it is inappropriate to presume that the Institute will

continue in operation.

The Institute is responsible for keeping proper books of account

which disclose with reasonable accuracy at any time the

financial position of the Institute and which enable it to ensure

that the financial statements comply with section 16(1) of the

Act. The Institute is also responsible for safeguarding the assets

of the Radiological Protection Institute of Ireland and for taking

reasonable steps for the prevention and detection of fraud and

other irregularities.

mo^^f U ^ ^

Chairman

Member



Radiological Protection Institute of Ireland

Report of the
Comptroller and Auditor General

I have audited the financial statements on pages 31 to 36.

Responsibilities of the Institute and of
the Comptroller and Auditor General
The Institute is responsible under Section 16(1) of the Radiological

Protection Act, 1991, for the keeping of all proper and usual

accounts of all moneys received or expended by it. It is my

responsibility, under Section 16(2), to audit the financial

statements presented to me by the Institute and to report on

them. As the result of my audit I form an independent opinion on

the financial statements.

Basis of Opinion
In the exercise of my function as Comptroller and Auditor

General, I plan and perform my audit in a way which takes

account of the special considerations which attach to State

bodies in relation to their management and operation.

An audit includes examination, on a test basis, of evidence

relevant to the amounts and disclosures in the financial

statements. It also includes an assessment of the significant

estimates and judgements made in the preparation of the

financial statements, and of whether the accounting policies are

appropriate, consistently applied and adequately disclosed.

My audit was conducted in accordance with auditing standards

which embrace the standards issued by the Auditing Practices

Board and in order to provide sufficient evidence to give

reasonable assurance that the financial statements are free from

material misstatemertt whether caused by fraud or other

irregularity or error. I obtained all the information and explanations

that I required to enable me to fulfil my function as Comptroller

and Auditor General and, in forming my opinion, I also evaluated

the overall adequacy of the presentation of information in the

financial statements.

Opinion
In my opinion, proper books of account have been kept by the

Institute and the financial statements, which are in agreement

with them, give a true and fair view of the state of the

Institute's affairs at 31 December 1994 and of its income and

expenditure and cash flow for the year then ended.

John Purcell

Comptroller and Auditor General

28th September 1995

Treasury Block

Dublin Castle
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Statement of
Accounting Policies and Principles

1. General
The Radiological Protection Institute of Ireland was

established in April 1992 in accordance with the provisions of

the Radiological Protection Act, 1991.

Its functions include the provision of advice, the regulation of

activities relating to the use of ionising radiation, the

preparation of safety codes and the promotion of knowledge,

proficiency and research in nuclear science and technology.

Other functions are to monitor and measure levels of

radioactivity in the environment, to assess their significance,

to maintain a national laboratory for this purpose, and to

assist in the development of national plans for emergencies

arising from nuclear accidents.

The Radiological Protection Act, 1991 provided for the

dissolution of the Nuclear Energy Board and the subsequent

transfer of its functions and net assets to a new body to be

known as the Radiological Protection Institute of Ireland. The

Nuclear Energy Board was dissolved on 1st April 1992.

2. Accounting Convention
The Accounts have been prepared under the historical cost

accounting convention.

3. Grants
Income shown in the Accounts under Oireachtas grants

represents the actual cash receipts in the year.

4. Fixed Assets
Fixed Assets are stated at cost less accumulated depreciation.

Depreciation is calculated on a straight line basis by reference

to the expected useful lives of the assets concerned. The rates

used are as follows:

Office & Laboratory, Furniture & Equipment: 20%

Emergency Plan Equipment: 20%

Leasehold improvements are depreciated over the life of the

lease.

5. Superannuation
A Superannuation Scheme under Section 14 of the Nuclear

Energy (An Bord Fuinnimh Nuideigh) Act, 1971 was in

operation up to 31st March 1992. A new scheme is being

drawn up in accordance with the provisions of Section 13 of

the Radiological Protection Act, 1991 and is awaiting final

approval. Contributions of £49,333 in 1994 were credited

against salaries. No provision has been made in these

Accounts in respect of future superannuation liability.

Superannuation benefits are met from revenue as they arise.

6. Capital Accounts
The Capital Accounts represent the unamortised amount of

Oireachtas grant-in-aid and Emergency Plan grant used to

purchase fixed assets. Grant monies allocated for capital

purposes are transferred to the capital accounts and then

treated as deferred credits and credited to Income and

Expenditure Account in line with the depreciation charge.

7. Contract Income
Contract Income includes amounts received from the

European Community under contracts for fixed periods.

Amounts received under these contracts have been treated as

deferred credits, and released as income proportionately over

the lives of the related contracts.



Radiological Protection Institute of Ireland

Income
and Expenditure Account

For the Year Ended 31st December 1994

1993
£

1,002,960

161,557

841,403

151,534

171,089

319,903

2,529

47,250

56,813

749,118

Income
Oireachtas Grant-in-Aid

Less Transfer to Capital Account (Note 2)

Used for Current Purposes

Dosimetry

Product Certification

Contract Income

Interest Income

Other Income

Licence Fees

1994

1,590,521

874,238
50,702
61,856
77,903
65,368

177,073

109,783

62,312

12,647

17,875

348,642

(348,642)

1,509,757

80,764

Expenditure
Salaries and Pensions (Note 3)

Personnel Monitoring Operating Expenses

Library and Information Service

Radon and Radioecology

Environmental Monitoring Operating Expenses

Accommodation and Insurance (Note 4)

Travel and Subsistence

Telephone, Postage, Computer and Office Supplies

Recruitment and Training

Miscellaneous including Professional Fees

Depreciation (Note 1)

Amortisation of Capital Grant (Notes 2 a 5)

Surplus of income over expenditure

1,060.000

151,614

908,386

634,927

1,543,313

918,898
49,079
55,271
43,393
63,844

186,984
98,434
73,429
17,746
22,102

221,523

(221.523)

1,529,180

14,133

The Statement of Accounting Policies and Principles, and notes 1 to 5 form part of these Accounts.

Board Member

Date: 27th September 1995

Board Member

Date: 27th September 1995



Balance
Sheet

As at 31st December 1994

An InstitiCiid ttieannath um Chosaint Raideolaloch

1993

£

860,667

128,209

201,996

330,205

(120,538)

(62,943)

(183,481)

146,724

1.007.391

Fixed Assets

Current Assets
Cash on Hand & at Bank

Debtors and Prepayments

C r e d i t o r s - amounts falling due within one year

Bank Overdraft

Creditors & Accruals

DEFERRED INCOME

Net Current Assets

Net Assets

Notes

50,604

80,764

Financed by:

Income & Expenditure Account
Balance at beginning of the year

Surplus for the year

131,368

765,141

15,356

95,526

CAPITAL ACCOUNT

EMERGENCY PLAN NON CAPITAL ACCOUNT

EMERGENCY PLAN CAPITAL ACCOUNT

1,007,391

1994

£

790,758

205,534

172,473

378,007

(121,972)

(86,812)

(208,784)

169,223

959,981

131,368

14.133

145.501

740.681

23.722

50.077

959.981

The Statement of Accounting Policies and Principles, and notes 1 to 5 form part of these Accounts.

Board Member

Date: 27th September 1995

Board Member

Date: 27th September 1995



Radiological Protection Institute of Ireland

Cash Flow
Statement

For the Year Ended 31st December 1994

Operating Activities
Surplus on operating activities

Decrease in debtors

Increase in creditors

Increase in deferred income

Net cash inflow from operating activities

1994

£

14,133

29,523

1,434

23,869

68,959

Investing Activities
Payments to acquire tangible fixed assets (151,614)

Financing
Capital grant for ordinary activities

Capital grant for Emergency Plan

Increase in Emergency Plan Non Capital account

Increase in cash and cash equivalents

151,614

8,366
159,980

77,325

Analysis of changes in cash during year

1994

£
1993

£

Change in
year

£

Cash at bank and in hand 205,534 128,209 77,325
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Notes to the
Financia Statements

For the Year Ended 31st December 1994

1 Tangible Fixed Assets

Cost:

At 1st January 1994

Additions

At 31st December 1994

Depreciation:

At 1st January 1994

Charge for year

At 31st December 1994

Leasehold

Improvements

£

119,708

18,778

138,486

Office and

Laboratory

Furniture

and

Equipment

f

1,733,019

148,837

1.881,856

1,434,516

157,296

1,591,812

Emergency

Plan

Equipment
£

590,418

45,449

635,867

Total

£

3,005,309

151,614

3,156,923

2,144,642

221,523

2,366,165

Net Book Value at

31st December 1993 466,638 298,503 95,526 860,667

Net Book Value at

31st December 1994 450,637 290,044 50,077 790,758

2 Capital Account
1994

£

Balance at 1.1.1994

Received during year

Amortised during year

765,141

151,614

916,755

176,074

740,681



Radiological Protection Institute of Ireland

Notes to t
Financia

tie
Statements

For the Year Ended 31st December 1994

3 Salaries and Pensions 1994

£

Gross Salaries

Employers P.R.S.I.

Pension Deductions

BREAKDOWN OF SALARIES AND PENSIONS

Administration

Regulation/Do5imetry

Environmental Monitoring

Information/Radon/Radioecology

Nuclear Safety

Charged to Income & Expenditure Account

Salaries paid as part of Emergency

Plan non-capital expenditure

971.218

4 Commitments & Lease Obligations - Operating Leases
Lease commitments payable in the next twelve months amount to £102,500 on the basis of current rental rates and comprise rental

payments on a leasehold interest in the premises at 3 Clonskeagh Square, the term of which expires on 1 st October 2018. The rental is

subject to review at five-yearly intervals. The last such review date was 1 st October 1993.

5 National Emergency Plan For Nuclear Accidents
The Institute received a special grant of £100,000 from the Department of Transport, Energy and Communications being part of the

funds provided for 1he Emergency Plan. In 1994, the entire £100,000 was credited to the Emergency Plan Non Capital Account.

EMERGENCY PLAN CAPITAL ACCOUNT 1994

£

Balance at 1.1.1994

Received during the year

Amortised during the year

Balance at 31.12.1994

95,526

95.526

(45.449)

50,077

EMERGENCY PLAN NON CAPITAL ACCOUNT

Balance at 1.1.1994

Received during the year

Non Capital Expenses

Balance at 31.12.1994

15,356

100,000

115,356

(91.634)

23,722
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