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CHAIRMAN'S

In March 1992 the Minister for Energy signed an Order bringing into operation the

Radiological Protection Act 1991, and setting 1st Apnl 1992 as the day on which

the Radiological Protection Institute of Ireland would come into operation The

new Institute assumed the responsibilities hitherto discharged by the Nuclear

Energy Board Its functions, however, greatly broadened and brought up to date

those which had been assigned to the NEB when it was established in 1973

In particular, the role of the Institute

focuses on radiological safety,

particularly the monitoring of

radioactivity in the environment and o)

exposure of individuals to ionising

radiation As its name implies, the

Institute's primary emphasis is on

protection Closely allied with this, it

has the responsibility of providing

information to the public It has the

clear aim of ensuring that the

information it has is always freely

available, independent and of the

highest scientific quality

That the Institute can embark with

confidence on its task is due in no

small measure to the groundwork laid

for if m the latter years of the Iffe of

the Nuclear Energy Board During

those years, and particularly since the

Chernobyl accident in 1986. the NEB

rapidly developed its capability m

radiological protection and especially

m the monironng of radioactivity in

the environment A major share of the

credit lor this transformation of the

NEB must go to its Chairman for the

period from 1985 to 1992, Dr George

Duffy. Dr Duffy gave unstintmgly of his

time and talents throughout that

period of quantum change in both the

size and the character of the NEB, and

an immense debt is owed to him by

the organisation, and the country, for

the wisdom and dedication he

brought to this task.

Deepest thanks for their valuable

service is also due to Board members

who have retired - Dr Pierce Ryan, who

was a member of the Board since

1978, Mr Anthony Murphy and Dr

Declan Glynn. I am particularly pleased

that other former Board members of

the NEB, Dr Duffy, Dr William Reville

and Prof Philip Walton, have accepted

appointment to the Board of the RPII. I

greatly look forward to working with

them, and with the seven new Board

members, whom I warmly welcome to

the Board, in building on the

foundation we have inherited from the

Nuclear Energy Board

MARY UP1ON. CHAIRMAN OF THF BOARD

This report describes in outline the

work carried out by the Nuclear

Energy Board during 1991. I would like

to record the appreciation of the

outgoing Board for the diligence and

expertise demonstrated by all the staff

of the organisation during the year

and in previous years. Sincere thanks

are also due to the members of the

three Advisory Committees for the

invaluable assistance they so

generously gave to the Board during

the year, while the helpful

collaboration of Government

Departments, Universities and other

national organisations is also

gratefully acknowledged

Mary Upton, Chairman



BOARD OF RPII

The Minister for Energy appointed the following to be members of the Board of

the Institute for five years with effect from 1st April 1992. In accordance with the

Radiological Protection Act 1991, six members were nominated for appointment

to the Board by the organisations indicated.

Chairman Mary Upton

Dermot Cantwell

Patrick Connellan

George Duffy

Alan Ellard

Thomas Hayden

Frank Keeling

James F. Malone

Qeraldine O'Reilly

William Reville

Philip Walton

Institute of Food Science & Technology

of Ireland

Medical Council

Dental Council

Institute of Biology of Ireland

Irish Nuclear Medicine Association

Association of Physical Scientists

in Medicine
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OBJECTIVES
INSTITUTE

The Institute's principal objectives are:

• To provide a radioactivity measure-

ment and certification service for

the Irish export trade.

• To maintain and develop a national

laboratory for the measurement of

levels of radioactivity in the environ-

ment and to assess the significance

of these levels for the Irish population.

• To provide advice to the Government,

the Minister for Energy and any other

Minister on matters relating to

radiological safety.

• To control by licence the custody, use,

manufacture, importation, trans-

portation, distribution, exportation

and disposal of radioactive substances,

irradiating apparatus and other

sources of ionising radiation.

• To assist in the development of

national plans for emergencies

arising from nuclear accidents and

to act in support of such plans

• To prepare codes and regulations

for the safe use of ionising radiation.

• To carry out or promote research in

relevant fields.

• To provide a personnel dosimetry

and instrument calibration service

for those who work with ionising

radiation.

• To monitor developments abroad

relating to ionising radiation and

keep the Government informed of

their implications for Ireland.

• To co-operate with the relevant

authorities in other states and with

appropriate international

organisations.

• T(., provide information to the public

on any matters relating to

radiological safety which the

Institute deems fit.

tut RAMOtOGtCAt f'ROIKJKJNiNSrm/tt
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Chairman George Duffy

Declan Glynn

Anthony Murphy

William Reville

Pierce Ryan

Mary Upton

Philip Walton

The Board met ten times during 1991.
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ADVISORY

MEDICAL RADIATION

This Committee advised the Board on the use of ionising radiation in medicine, and provided liaison between the Board,

the Department of Health and other relevant bodies. The Committee met five times dur;ng 1991.

Niall Tierney *

Jane Buttimer *

James Carr

f\Juala Corcoran

Padraig Coughlan

John D. Cunningham

Michael Daly

George Duffy

Gerard Gavin

Una Kelleher

James F. Malone

Dan Murphy

Noel V. Nowlan

Frank J. Turvey

Christopher Hone, Scientific Secretary

* In March 1991, Dr. Buttrmer succeeded Dr. Tierney as Chairperson of the Committee.

ENVIRONMENTAL RADIATION

This Committee provided advice on radioactivity in the environment and on the co-ordination with other bodies of joint

work programmes m this area. The committee met once in 1991.

Palmer Newbould, Chairman

Tony Colgan

John D Cunningham

Ralph Home

David Jeffrey

Ian R. McAulay

James P. McLaughlin

Peter I Mitchell

Noel V. Nowlan

Ciaran O'Donnell

Liam Smith

Ann McGarry, Scientific Secretary

PROCESS IRRADIATION

This Committee advised the Board on developments in irradiation processing in industry. It met four times in 1991

Tom O'Flahefty, Chairman

John Dempster

Ray Ellard

Fergus Hill

Caimel Mothersitl

Barry Moymhan

Noel V Nowlan

David O'Beirne

John O'Toole

Tom O'Toole

Lam Smith

Mary Upton

Mane Kelly, Scientific Secretary



SUMMARY

In a year which saw the passing into law of the Radiological Protection Act 1991,

j n d on the international scene the publication of new Recommendations by the

International Commission on Radiological Protection (ICRP), the Nuclear Energy

Board deepened the emphasis of its work on the protection of the public and the

environment against risks associated with ionising radiation. This it did

particularly through rts programme of monitoring of both artificial and natural

radioactivity in the environment, recjulafion of uses of ionising radiation in

medicine and industry, development of emergency response capability and

participation in international research activities. Since the Nuclear Energy Board

has now become the Radiological Protection Institute of Ireland, the organisation

will generally be referred to as the 'Institute' in this report.

One of the Institute's key resources is

its Environmental Radioactivity

Laboratory, which has the capability to

detect very low levels of a wide range

of radionuclides in samples of air,

wdter, foodstuffs, vegetation, soils or

other environmental media. The

Laboratory is vital to the Institute's

programme of continuous monitoring

of radioactivity m the environment,

dnd its Certification Service for a large

variety of food ^nd agricultural

exports It will also have a cnhca\ role

to play in assessing the consequences

of any future nuclear accident which

may affect this country, and it enables

the Institute to maintain a high level of

participation m internationally-funded

research programmes In 1991 the

mam emphasis of the Institute's

monitoring programme continued TO

be on marine radioactivity and on

radiocaesium in mountain sheep.

Radioactivity in the marine

environment declined slightly, relative

to previous years. In sheep there was

no clear evidence of decline, but

appropriate management practices in

conjunction with rigorous monitoring

ensure that consumption of

sheepmeat does not constitute a

significant health hazard.

In recognition of the large contribution

of radon gas, particularly in houses, to

the total radiation exposure of the

population, the Institute considerably

expanded its programme of monitoring

of radon levels in private dwellings A

survey m a group of housing estates in

the Salthill area of Galway found that

45% of the houses tested had radon

concentrations greater than the

Government-approved Reference

Level, above which remedial action

should be considered. It is clear that a

major radon problem exists in this area.

First results from an extensive survey of

houses in the southern half of Cork city

indicate that 8% of the houses in that

area, or twice the national average,

have radon concentrations above the

Reference Level. In addition, in the Itght

of confirmatory tests following a s< irvey

in schools throughout counties Mayo,

Galway and Clare, remedial measuie-

to reduce radon have been

implemented in 20 schools. However,

the Institute is concerned that • tficient

information is not available to house-

holders and others regarding methods

of remedying high radon levels.

The benefits accruing to our modern

society from applications of ionising

radiation, not only in medicine but

also in industry, are probably not fu'Iy

appreciated by the general public. The

Institute's Regulatory Service, through

its system of licensing and inspection,

plays a vital part m ensuring that these

benefits are enjoyed with the

minimum risk of injury or ill-health to

any worker or member of the public

from exposure to radiation The

bringing into force in 1991 of the



puroppjn Communities lorttsmQ

W.jfjrtjrr'/n W^qulciTions strengthened

(he Institute's regulatory powers.

fj.trti' u\iir\y in .elation to the taking of

t) prosecution m the event of failure to

uphold proper standards of radiation

safety Standards of compliance with

iii.t-nc.e conditions have generally

been good during the year, but in one

case the Institute has begun

proceedings for alleged improper

disposal of a radioactive source

Progress continued in the computer-

isation of the Personnel Dosimetry

Servre, which when completed will

make possible a greatly improved

service to user?, xnrough the provision

of jnaiysis and summaries of doses

received by individuals, and of collective

doses within different work practices.

During the past few years the Institute

has had a significant involvement in

contract research, largely within pro-

grammes funded by the Commission

of the European Communities (CEC)

Radioecology research in progress

since 1989 is studying the relatively

high rate of transfer of radiocaesium

from upland soils to vegetation, which

continues to result in elevated levels

m sheep during the months of

summer grazing. During 1991

progress was made in developing a

compartment model of the

mechanisms of radiocaesium uptake

and transfer The Institute was also a

participant in a project co-ordinated

by the Geological Survey of Ireland

which assessed the geological factors

influencing the occurrence of radon

hazard areas in karstic limestone

regions in the west of Ireland

In 1989 the Nuclear Energy Boaid

dec ided to undertake on a trial basts a

programme of research in radio-

biology In 1991 the Board reviewed

the appropriateness of this work to

the remit of the organisation, and

decided that it should not be continued

after April 1992 The work undertaken

was principally aimed at evaluation of

the risk of inducing cancer in human

tissues from low-dose exposure to

radiation, and it will continue at the

Dublin Institute of Technology.

An important development during

1991 was the restructuring of the

organisation's senior management. As

shown on page 4, senior responsibility

for the Institute's programmes is now

divided between three people, the

two Assistant Chief Executives, Mr J. D.

Cunningham and Mr F. J. Turvey, and

a newly-appointed Principal Scientific

Officer, Dr P. A. Colgan, who had

previously held the post of Deputy

Head of Laboratory. To replace Dr

Colgan, Dr Ann McGarry was

appointed to a new post ot

Environmental Laboratory Manager,

reporting to Mr Cunningham. In

addition to the permanent staff

complement of 33, some M temporary

staff were employed during the year.

mainly to work on externally- funded

research contracts. The Institute is

committed to the implementation of

equality of opportunity for women in

all its activities.

Senior staff continued to play

prominent roles in the activities of

international agencies, notably the

European Communities, the

International Atomic Energy Agency

(IAEA) and the Nuclear Energy Agency

of theOECD Each of the Assistant

Chief Executives chairs an important

international committee, J. D.

Cunningham the Management

Committee for the EC Radiation

Protection Research Programme, and

F. J. Turvey the Executive Committee

of the JET Joint Undertaking, the EC-

funded nuclear fusion project.

During the year the Institute hosted an

important international scientific

meeting, the EURADOS-CENDOS Skin

Dosimetry Workshop, which was

attended by some 65 delegates from

13 countries. In conjunction with the

Faculty of Radiologists (RCSI), the

Association of Physical Scientists in

Medicine and the Irish Nuclear

Medicine Association, the Institute also

organised a successful seminar on the

Implications for Ireland of the New

ICRP Recommendations, which will

have major significance for radiological

protection in Ireland and elsewhere for

a considerable time to come.

The Institute's income for the year was

£1.505 million, made up of £956,000

from grant-in-aid and £549,000 tn

earnings from dosimetry, certification

and other services, and from research

contracts. Capital expenditure,

principally on radiation detection and

measuring equipment, was £166,000.

The Institute also received a special

grant from the Department of Energy

of £166,000, being part of the funds

provided for the National Radiological

Emergency Plan.



MONITORING

The national monitonr g programme was continued during the year in order to

maintain close surveillance on the radioactive contamination of the Irish

environment, thereby ensuring that a system is in operation which will detect any

variation m levels. The programme enables a state of readiness to be maintained

so that a rapid and effective response can be provided in the event of a nuclear

emergency.

The range of analyses which can be

undertaken by the Institute includes

unplanned releases, the programme

will also assess the impact of THORP,

gamma spectrometry, total alpha and the large new reprocessing plant at

beta activity determinations, alpha

spectrometry, liouid scintillation and

Cerenkov counting.

The programme of routine monitoring

includes the measurement of natural

and artificial radionuclides in air,

rainwater, drinking water, soil,

vegetation and marine samples and

also in foodstuffs including milk, beef,

lamb, fish and shellfish

During the year the laboratory

anatysed approximately 4,550 samples

{Table 1). The Institute's monitoring of

the Irish marine environment is of

particular national interest because of

the many concerns about the

operation of the Sellafieid

reprocessing plant and other nuclear

installations atony the UK coastline of

the Irish Sea Apart from keeping the

insh Sea situation under review and

providing a means for detecting

Sellafield, which is expected to

commence operation about the end

of 1992.

TABLE 1

Type of Sample Number of Samples

Air

Rainwater and fallout

Drinking Water

400

90

65

Soil, Grass, Vegetation and Faeces 1420

Milk t nd Dairy Products

Beef and Beef Products

Milk Powder and Babyfoods

Lamb and Pork

Fish and Shellfish

Seawater, Sediments, Seaweeds

Miscellaneous

:70

940

440

130

115

140

540

The Institute K recognised internationally

as the Insh competent authority in

radiological matters- Besides monitoring,

an important feature of its work is the

provision of analytical and certification

services in support of Ireland's large

export trade in agriculture and other

products to overseas markets. Major

export destinations include ihe For

East, Middle East, North Africa and

South America. During the year, 3,818

certificates were issued compared with

3,800 in 1988, 4,300 in 1989 and 4,030 in

1990, indicating a continuing but

declining demand in those countries

for certific ^tion of the quality of their

imports.

AIR
RAINWATER

The monitoring of radioactivity in

airborne dust and rainwater was

continued at various locations around

the country (Figure 1). While aif

continued to be sampled at the same

locations as in previous years, the

number of rainwater sampling sites

was increased by the installation of

sampling systems at a further six

Meteorological Service stations. Totai

fallout samples were collected at

Dublin and Cahiraveen, Co Kerry
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Drinking water supplies from Dublin

,snd Cjherciveen, Co Kerry, were

tested at regular intervals as in

pipvious years The programme of

Testing dnnkmg water supplies serving

,neos with populations above 5,000

w.is i ontiiiued m accordance with the

'eLommenddtions of the World Health

O'qaniSdrion Dunng the year samples

from supplies »n Westmeath, Meath,

Wt^ford. Kilkenny and T.pperary were

.jf.dlysed lor their gross beta and

<il;)^A dct'vit'es and for individual

rddionudides by gamma spectrometry.

Tlip oddities detected m all supplies

tested v.ere below recommended

iew.'/s and, thvreio'e, had no

SMnif.cjnt implications (o< health

FOODSTUFFS

Radioactivity levels m l̂ 'sh foodstuffs

continued to be very low, the majority

of foodstuffs having total radiocaesium

concentrations of less than 10

becquerels per kilogra'.i (Bq/kg). The

only exceptions were sheep grazing

certain upland pastures (see "Sheep

Monitoring"), and brown trout and

other game fish from upland lakes

(see "Radioactivity ,n Lakes" )

The Institute continued its national

programme of monitoring

radioactivity levels in mifk in

conjunction with the Department of

Agriculture and Food. Milk was

sampled monthly at ten creameries

and dairies around the country and

analysed for gamma-emitting radion-

uclides and beta-emitting strontium-

90. Samples were collected from

counties Louth, Dublin, Roscommon,

Monaghan, Cavan, Kilkenny,

Waterford, Cork, Tipperary and Kerry.

Ir all instances, only traces of

contaminating radionuclides were

detected, with caesium-137 being

generally less than 0.5 becquerels per

litre (Bq/1) and strontium-90 less than

0.2Bq/l.

ABOVF OVf R 4 bOOSAMPl I SWtRt ANALY^tD

fOR RADIOACTIVITY DURING IWI

Sr iOW THF INSllJUTrSlNVfRONMeNJAt

RADIOAC TIVITY f ABORA TOF Y



SHEEP

-.)• .)••'•')',. -it Tho -Mcii

- , <HHJ .J! I". ,)l abatto

! ,t l i . - ' . ','••. ,[..'„ v'.a'j also momtored

Hi jr, f,',k cirt-MS ,ne those whir.h ^-e

• I .11.11 UT -,r"i by '..ujnitK ,irU Chernobyl

- j fp i )M1K >r Trw^p iirprib j re i.onlined

ViM' i in ' ',jf )ltind rpqujns in p.utS uf

[)<,n»»,j.il. bliqu. Leitrim. Cav.jn, Louth,

W.ticrt ' ini .jrid T.pper,ny Befnre

1 ,ciriij skiiK^il.'n-'d, sheep froni these

lit--- .•>, ,IFH t^i.i/ed nn Inwljnd pastures

oh f ie ifH'u ,i- trvity line's decrease

f.ipidly
MARINE ROM lti( CHffWi>8

ni!{( 'AMI IN si

ir.k ,nt\!S i ontinue to exhibit activities in

the i.inqp ri(X) ?,S00 Bq.'kq Of the

she.-p nionitoipd at the main

•.i.iu' jhteihouses 97% hti<d activities less

than ICO Bq/k(j. winch is the lower limit

(4 d^tei tion of the method used lor

:;u snitonnq live sheep No sheep were

- ieU\ ted Lit slaughterhouses with

,u \w ities e-a ceding S00 Bq/kg Samples

(>l sheepmeat from butchers' bhops

stu )wtjd that 97% had activities less than

10 Bq.kgwith the highest individual

measurement being 35 Bq/kg

Tne results of fhe sheep monitoring

programme continue to show tht.t
reqi;l()' < o'l&uniprnin of sheepmeat

does not constitute d significant

health hjz.nd The levels of radio

ait^i ty found m sheep on upland

paMu-es however demonsliate that

tfu---rtj <s a need in continue the

m^nito'inq proyianime tor the

P'ouvtion of the pubiu:

The Irish marine environment is

monitored to assess the contmumq

contamination resulting from

discharges from Sellafield and to

provide an estimate of the resulting

radiation exposure to members of the

Irish public As the consumption of

fish and shellfish is the most likely

pathway by which radiation exposure

can occur as a consequence of marine

radioactivity, the programme includes

the sampling and analysis of seafood

collected at the principal fishing ports.

Exposures arising from swimming in

the sea or frequenting beaches are

investigated through the analysis of

seaweed, seawater and sediment

samples The 1991 monitoring

programme was carried out in

conjunction with the Fisheries

Research Centre of the Department of

the Marine Seawater and sediment

samples were also collected from the

north-western Irish Sea using the

Department of the Marine's research

vessel, the Lough Beltra

Radiation doses to typical seafood

consumers (̂ 'J g fish and 5 g sheflfish

per day) along the north-east coast

were estimated to be less than one

microsievert (fiSv) per annum,

representing only a very small fraction

of the average annual dose of about

4,300 |iSv received by the Irish public

from all sources of radiation. The dose

which might be received by heavy

consumers of fish (200 g fish and 20 g

shellfish per day) was approximately A

pSv These doses from consumption of

fish are considerably below the annual

dose limit of 1,000 j.iSv for members o)

the public from controllable sources of

radiation. The pattern of deses

received since 1972 (Figure 7)

demonstrates that doses received

today are considerably lower than

those received m the early 1980's



•jf (he t'V.iron"u?'it and University

Crjli*-?'^ Dublin / . js completed in

1V91 Th*= result', indif die that t irtaity

<:ufK entf.ititir.s in the L'juoh dre

broadly similar tu those measured

elsewhere un the north east < oast and

show Mile evidence of the selective

dccumuhitmn of artificial fddioactivity

within the l_o-jcjh

A study to investigate the impact of

medi-aiiy-used radioiodme on the

rridfine en^tfonmeni in The vicinity of

Dublin was also undertaken This

radionucdde is discharged to the sea

through sewage systems emptying into

Dublin Bay The iodine concentrations

were measured at a number of points

m Dublin Bay and at sites north and

south of the Ba> 1 he initial results

indicate that the environmental impact

of this radionuclide is negligible

FIGURE 2
ANNUAL DOSE TO THE AVERAGE CONSUMcR OF FISH

(1972-1991)

72 73 74 75 76 77 78 79 80 81 82 33 84 85 86 87

IN LAKES

As in recent years, a survey to

investigate the extent of residual

contamination from the Chernobyl

accident on !nsh lakes was carried out

i^ conjunction with the Fisheries

Research Centre of the Department of

the Marine Lake sediments and game

fish were sampled from ten lakes in 12

counties Sampling was earned out

mainly in the north-west, west and

south-west of the country where high

radioactivity concentrations had

previously been measured Five of thn

65 fish samples analysed showed total

radiocaesium concentrations in excess

of 100 Bq/kg, the highest being 388

Bq/kg. Although the levels have not

decreased significantly since last year,

they are considered to be of

negligible radiological significance in

view of the limited consumption of

fish from this source.



SELLAFIELD

An important component of the Institute's work is assessment of the significance

for Ireland of nuclear activities in other countries, and particularly the United

Kingdom Foremost m this regard has to be the nuclear fuel reprocessing plant

of British Nuclear Fuels pic at Sellafield, because of its proximity to Ireland and to

the Insh Sea. and also because of the almost unique nature of the activities which

are conducted there In particular, close attention has been paid over tne years

to the effects of radioactive effluent discharged from the plant into the Irish Sea,

to unplanned incidents and faults m equipment and procedures which have

occurred, and to proposals (or new or expanded activities at the Sellafield site

In 1991 an important development

was the announcement by NIKEX (the

UK Nuclear Industry Radioactive

Waste Executive) that Sellafield was,

subject To further investigation, its first

choice as a location for a deep

repository for low- and intermediate-

level radioactive waste Also of major

significance has been the near

approach of the date of

commissioning of THORP (Thermal

Oxide Reprocessing Plant) which will

increase substantially the extent of

f'!f»l reprocessing activity at Sellafreld.

An incident ot significance for

standards of safety at the plant also

occurred during the year

The coming into operation of THORP

will cause an addition to the

radioactive discharges from Sellafteld

to the insh Sea and to the

atmosphere This will result m an

increase in the radiation dose to

members of the public m Ireland due

to the operation of the Sellafield

plant. While the total resulting dose

will still be only a fraction of 1% of the

dose received by the Irish public from

al\ sources of radiation, n >s

nonetheless undesirable and an

increase in it has to be regarded as

unwelcome.

The Institute, m conjunction with the

Department of Energy and the

Geological Survey of Ireland, has

participated in examination of the

details so far available regarding the

proposed deep repository. Full

information on the design and

operation of the repository will not,

however, become available until a

formal application for planning

permission is submitted by NlREX.

This is not now expected until mid-

decade, because of the need for

further research into the geology and

movement of groundwater beneath

Sellafield. Such an application will

then become the subject of a public

enquiry m the UK. Throughout this

process the Institute, with other

relevant bodies, will study closely all

the implications for Ireland of the

proposed repository.

The incident referred to above

involved the non-closure of shielding

doors m a high-level-waste vitrification

plant, due to a computer system fault.

The incident itself had safety

significance only for workers and

involved no risk to anybody outside

the plant However, such an

occurrence inevitably has an adverse

effect on public confidence m safety

standards generally at the plant.



RADON

At present it is estimated that natural radiation exposures account for over 90%

of the radiation dose received by the Irish population (Figure 3)- The single

largest component of this dose, at about 70%, comes from irradiation of lung

tissue brought about by the inhalation of radon in the indoor environment. By

comparison, emissions from nuclear facilities abroad account for less than 1% of

the radiation exposure of the Irish population. On the basis of the current ICRP

rrsk factors, it is estimated that approximately 10% of all lung cancer deaths in

Ireland may be radon related

During 199T the Institute's programme

concentrated on measurements of

indoor radon in houses and schools,

with a total of 2,148 alpha track

detectors being issued. An

international research project, to study

the relationship between radon

production and underlying geology.

was also initiated in October 1990 and

will be completed in 1992. The Institute

published a leaflet in question-and-

answer format designed to

communicate the essential facts about

radon in buildings to a wide readership,

and 10,000 copies were distributed.

FIGURE 3
AVERAGE ANNUAL EFFECTIVE DOSE (fiSv)

TO THE IRISH POPULATION

RADIOACTIVITY WITHIN OUR BODIES - 300

NUCLEAR DISCHARGES - <10

THOftON DECAY PRODUCTS - 200

TERRESTML GAMMA RACAflON- 900

•MEDICAL PROCEDURES - 300

COSMIC RADIATION - 300

RADON DECAY PRODUCTS - 3,000

* FROM UK DATA

IN HOUSES

The most significant components of

the 1991 programme were detailed

regional surveys in the Salthill area of

Galway and in Cork city. Free radon

measurements were offered to 309

households in three housing estates in

Salthill and 152 of these participated

in the survey. The results indicate that

45% of the houses have indoor radon

levels in excess of the Reference Level

of 200 becquerels per cubic metre

(Bq/m3) and require remedial action.

Radon concentrations ranging from 16

to 3,620 Bq/m3 were found in the area

and 11 % of the houses monitored had

concentrations greater than 1,000

Bq/m*.

In September the Institute

commenced an indoor radon survey in

the southern half of Cork city, an area

which had earlier been identified as

having a potential for radon levels

higher than the national average. Of

the 2,447 householders invited, 743

agreed to participate and preliminary

results indicate that approximately 8%

of houses in the area exceed the

Reference . _•! of 200 Bq/mJ



IN SCHOOLS

Measurements in one classroom m

e,)c_h of 43V schools m Mayo, Galway

and Clare showed that 27 schools had

d radon concentration above an

investigation level of 150 3q/mt

follow up measurements were

completed in 1991 m all ground floor

classrooms and the school authorities

dnd the Department of Education

have implemented remedial measures

to reduce radon levels in one or more

classrooms m the 20 schoois where

such action was recommended by the

Institute

RESEARCH

An assessment of the geological

factors influencing the occurrence of

radon hazard areas in karstic

limestone regions was carried out in

conjunction with the Geological

5urvey of Ireland, University College

Dublin, Trinity College Dublin,

University College Galway and the

Bundesanstalt fur Geowissenschaften

und Rohstoffe, Hannover, Germany.

Financial support for the project was

received from the Radiation

Protection Research Programme of

the European Community.

Radon measurements were completed

m 220 houses in the Moycullen postal

district of Co. Galway. Radon

concentrations ranged from 10 to 725

Bq/m3 with 24% and 9% in excess of

100 Bq/m3 and 200 Bq/m\ respectively.

Preliminary results suggest that high

radon concentrations can occur in

dwellings underlain by either granite

or limestone. A study of soil gas levels

and indoor radon levels did not

indicate a strong correlation, suggesting

that both soil permeability and house

structure may be important factors in

the entry of radon into buildings.

REMEDIATION

It was decided by the Government in

1990 that advice or methods of

remedying high radon levels in

buildings should be the responsibility

of the Department of the Environment.

A useful booklet, "Radon in Buildings",

which gives outline guidance on radon

remediation techniques, was published

by the Environmental Research Unit of

that Department in 1991. Beyond this,

however, it does not appear that

expert advice on remediation

techniques is available within the

country to householders or other

building occupiers. The Institute

believes that such advice is badly

needed, and that unless it becomes

available the implementation of an

effective national strategy for

protection of the public against the

hazard of radon exposure will be

greatly impeded.

MEASUREMENT

The measurement of radon gas in

houses, schools and workplaces is

available on request from the Institute

at a cost of £15 per measurement. The

Institute invites people who may wish

to know the radon level in their

premises to avail of this service.

SCHOOLS WITH HIGH RADON LEVELS NEFD

TO B£ IDENTIFIED AND REMEDIATED



PLANNING

The National Radiological Emergency Plan, which is the responsibility of the

Minister for Energy, 15 designed to minimise the consequences to the Irish

population arising from a radiological accid&nt resulting in the contamination of

the Irish environment. During 1991 the Institute continued to play a central role in

the implementation of this plan.

The mam work carried out during the

year included the operation and

mainten jnce of the nationwide

environmental radioactivity

surveillance network, development of

international emergency

communications arrangements and

upgrading of the Institute's field

monitoring capability.

The nationwide surveillance network

continuously measures external

gamma dose rate and samples

precipitation and aerosols. The

system, which is operated by the

Institute with the assistance of the

Meteorological Service, is designed to

detect quickly any deviations from the

normal background levels of

radioactivity in the environment.

During 1991 additional precipitation

samplers were installed at Malm Head,

Kilkenny, Birr, Claremorns, Clones and

Shannon, bringing the total number of

locations where precipitation was contin-

uously sampled from seven to thirteen

No abnormal levels of radioactivity

were found in precipitation sampled

during 1991. Aerosol sampling

equipment was operated continuously

at seven stations. Because the gamma

dose data from this system are

available m real time any deviation

from normal background can be

quickly detected. The background

dose rate at the monitoring stations

vanes in the range 0.08 to 0.12

p- rosieverts per hour, and depends

primarily on local geological features.

No abnormal dose rates were

detected by the system during 1991.

The external gamma dose rate

monitoring stations at Clones and Birr

were fully automated and are now

controlled remotely from the

Institute's offices at Clonskeagh in

Dublin. Th-s became necessary

because the meteorological stations

at these locations are no longer

continuously manned

During 1991 the Institute expanded

further its range of field monitoring

equipment A comprehensive

catalogue of the Institute's field

equipment was prepared and a

computerised stock control system

was developed.

The Institute continued, during 1991,

to play a central role m the

implementation of the European

Community arrangements, known as

ECURIE (European Community Urgent

Radiological Information Exchange),

which implement Council Decision

87/600/Euratom on "Community

Arrangements for the Early Exchange

of Information in the Event of a

Radiological Emergency". Article 5 of

the Council Decision requires the

competent authorities of the member

states to seek agreement with the

Commission on suitable arrangements

for implementing the Decision. This

process is under way and the Institute

as the competent national authority

for Ireland continued its involvement".

The Institute completed the first part of

a contract with the CEC to prepare a

draft user guide for the ECURIE

arrangements. This guide will contain a

description of the arrangements agreed,

to date, between the Commission and

the competent authorities >n the

Member States in accordance with

Article 5 of the Decision
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REGULATORY

Radioactive sources and x-ray equipment are used in medicine, research, and for a

wnif r jnqe of industrial procedures andprocesses. Medicine aside, the public has

qHMPMlly little awareness of the role ionising radiation plays in a modern industrial

sin tety For example, it is used extensively in the testing of engineering components

vvhcs^ integrity is essential to human safety (such a? aircraft engine parts and gas

pipeline \,\ekis}. the sterilisation of medical products and in process control systems

The Regulatory Service of the Institute

is 'esponsible fof ensunng that

.KtiMties invoking exposure tc

ionising udidtton are earned out

*..itely This function is exercised

through a System of licensing,

supported by inspections to ensure

th.it i ondit'ons attached to licences

are upheld There were 824 licences m

force m 1991. as against 795 in 1990

In April 1991 the European Communities

(lonismg Radiation) Regulations were

brought into operation These

regulations, which give effect to

European Community Directives on the

proltK lion of the public and workers

finm the hoards of ionising radiation,

significantly increase the Institute's

powers, in particular m relation to its

p< >wei to prosecute for failure to

uphold proper standards of radiation

s,)ttMy The regulations also incorporate

r o u t e d dose Lniits to; occupalionally

exposed workers and members of The

puhlii which a>6 m ha'mony wtth new

i,v !,nif^t>nd<U'l.-ns.^The ICRP also

issued m 1991 The Institute considers

that there should be nobody engaged

in any activity m Ireland, involving

exposure fiom man-made sources,

which would justify doses at, or in most

cases even near, the revised limits

The new ICRP recommendations also

widen the concept of occupational

exposures to include, for example,

radon in the workplace and exposure

of aircraft crew members In relation

to the latter issue the Institute has had

mitio\ discussions with representatives

of the Irish Airline Pilots' Association

and with the Director of the Civil

Aviation Medical Examining Board

LICENSING

Inspections of 71 licensees were

earned out in 1991 As m prewous

years the level of compliance with

licence conditions was generally fc>u

to be good However, a prose; utu.

pending m repect of one alleged

Wilat'on of 'icf?n'_e i.ond'tiuns

The country's third industrial

sterilisation unit which is located on

the west coast became operational in

December 1991 A number of

inspections of this plant were earned

out during construction and at

commissioning

No incidents of radiological

significance were reported durmg the

year One case occurred where a

hospital patient who had received a

therapy dose of 7 4 Gigabecquerels of

iodme-131 suffered a cardiac arrest

and required resuscitation. The staff

involved in the resuscitation attempts

were referred to St Vincent's Hospital

for whole body counting No

significant contamination was

detected and the Institute is satisfied

that proper procedures were followed

m dealing with the situation

LIAISON

ORGANISATIONS

The Institute's Regulatory Service is

represented on the Permanent.

Ao\i$ory Committee un Training in

Radiological Protection and Techniques

(if the Med ia l Council. t'md on the

Radiation Protection Committee or the



f.ifir^SHnttiT'fj'". helps tr; ensure d

. ,,hp'^nT tipf )fr;jr h tn u;ntrolling

ri.edu j i suuK.es o+ ion-<,ing radiation

IVWhr.^s hdve diso been held with

fepr^snntjtives of the National

AuThnnty for Occupational Safety and

He.i'fh with the aim of .igre&mg an

,irr,inr^merii whereby the Institute

would u,r.-' responsibility for ensuring

tridt the Safety, Health and Welfare at

Work A( t is upheld in relation to the

hd7dids from ionising radiation

EDUCATIONAL
CONSULTANCY

As iri previous years the Regulatory

Service provided lectures for a

number of < omses on rddiaJogica'

protection The Assistant Chief

Executive with responsibility for

regulatory services lectured at an

IAEA course on radiological safety in

Kenyj The manager of the Regulatory

Seiuce earned out a follow up mission

to Malaysia, also under the auspices of

the IAEA, with the aim of assisting the

Malaysian authorities >n writing Codes

of Practice m medicine, dentistry and

veterinary surgery It would appear

that radiation protection authorities tn

developing countries value the

assistance and co-operation of

specialists from countries such as

Ireland, i e countries which have built

up expertise m radiological

protection, but which, like themselves,

do not have nuclear power

programmes, as a driving force to set

up and run regulatory agencies.

WASTE

An IAEA Waste Management Advisory

Programme (WAMAP) team carried

out a week-long mission at the

request of the government to advise

on the management of radioactive

waste arising in Ireland The ream

endorsed the call that the Institute has

been making for many years, i.e. that a

centralised storage and conditioning

facility for radioactive waste should be

established

Following the incident in 1990 m which

a radioactive gauge source concealed

in a consignment of imported scrap was

me'ted down, the company involved

installed a sophisticated monitoring

system, which has intercepted a

number of small sources or radioactivity

amidst the incoming scrap These were

either returned to the supplier, if

known, or placed in on-site storage

along with contaminated material from

the 1990 incident. Scrap steel usually

comes to steel manufacturing plants via

a number of intermediate scrap metal

agents making it difficult to identify its

ongm One source to which radioactive

material was traced was scrapped plant

from a local fertiliser factory

Manufacture of phosphate fertiliser

causes the precipitation of radium

compounds which adhere to the inner

surfaces of manufacturing plant. This

material is now stored under licence on

the premises of the scrap merchant

While it must be emphasised that none

of the sources intercepted to date

poses a significant radiological hazard,

a suitable long term storage facility is

required for them

The Institute was actively involved

throughout the year with the one

hospital which still uses radium for

clinical purposes, m attempting to

expedite the changeover to caesium

which is an intrinsically less hazardous

material. Plans for the changeover are

now well advanced and the radium is

expected to be removed during 1992

The Institute acknowledges with

thanks the co-operation from the

Department of Health in its efforts ro

resolve this issue
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DOSIMETRY

The work of the Dosimetry Service includes personnel dosimetry, instrument

calibration, testing of sealed radioactive sources and safety surveys of workplaces

and equipment

PERSONNEL

Work on the computerisation of the

Personnel Dosimetry Service

progressed satisfactorily during the

year It is planned to run the computer

assisted system for a trial period in

parallel with the existing manual one. All

doses received by radiation workers, as

recorded by film and therm-

olummescent dosimeters, were within

the statutory limits set down in the

European Communities (Ionising

Radiation) Regulations (S.I. 43 of 1991).

The highest individual annual whole

body dose, and the highest mean

annual dose per worker, were recorded

by industrial radiographers. The highest

individual dose of 6.95 millisievert (mSv)

was well within the limit for workers of

20 mSv Only 2.25% of all workers

monitored exceeded 1 mSv. A summary

of the whole body dose data is given in

Table 2 and the distribution of the

doses among the four main categories

of workers is given in Table 3.

With two exceptions, the doses to

workers' hands were only small

fractions of the annual limit of 500 mSv.

One worker in radiotherapy received a

dose of 93.7 mSv from the preparation

and cleaning of sources, while a

radiographer working in nuclear

medicine received a dose of 81.5 mSv.

CALIBRATION

The work of the calibration laboratory

mainly involved the testing of

radiation survey and contamination

meters, direct readout personal

dosimeters and alarms, used by

workers in industrial, medical and

research sectors. As a condition of

licence the Institute requires these

instruments to be tested every year.

The laboratory's x-ray facility was

improved by the fitting of a remote-

controlled filter changer containing

filters matched to the International

Standards Organisation {ISO) filter

series. These filters will allow for

calibrations over a much greater range

of x-ray energies and will be

particularly useful in measuring the

energy response of radiation detectors

WIPE TESTING
SURVEYS

Licensees holding sealed sources are

required to have them routinely tested

to ensure that no significant amount

of radioactivity is leaking from them.

Testing is done by wiping the source

or source housing and analysing the

wipe on a low background counter. Of

444 wipes analysed only a very small

number were found to contain any

activity, and none more than the

accepted limit of 185 becquerels.

Surveys of the performance of x-ray

equipment at hospitals showed that in

general the equipment was operating

satisfactorily.

INTERNATIONAL
WORKSHOP

The Dosimetry Service was

responsible for the organisation,

under the auspices of the CEC and

the European Radiation Dosimetry

Group, of an international Workshop

on Skin Dosimetry. The Workshop was

attended by some 65 scientists from

countries in western and eastern

Europe and The USA Topics

discussed included biological aspects



•t ikm irradiation, hot particle recommendations The proceedings

problems, suitable monitoring of the workshop were published as a

techniques and dosimeters, standards special edition of the journal Radiation

ii'id calibration and implications of Protection Dostmetry

national and international

T A B L E 2

ANNUAL WHOLEBODY DOSE DATA 1991

Sector

Diagnostic X-Ray

Nuclear Medicine &
Pathology Labs

Radiotherapy

Dental

Veterinary

Industrial Radiography

General Industry

Third Level Education

Other

Ail Sectors

No of Workers

Monitored

1200

152

305

490

Bl

60

630

211

88

3217

No of Doses

>0.)5mSv

-127

19

154

3

1

29

13

10

0

356

Collective Dose

man mSv

53.10

12.65

95.20

0.50

0.20

51.60

3.35

2.90

0

219.50

% of Total

Collective Dose

24.15

5.80

43.37

23.50

1.52

1.32

* Here the figure represents exceptionally the number of annual doses greater than 0,10 mSv.

TABLE 3

WHOLEBODY DOSE DISTRIBUTION 1991

Dose Range

mSv

0-1

1-2

2-3

3-4

4 5

5-6

6-7

Totals

Mean Dose
per Worker

Industrial

Radiography

16(7.10)

3(4.50)

4(9.95)

113.00)

2(8.50)

1(5 00)

2(13.55)

29(51.60)

178

Radiotherapy

127(53.85)

23(30.15)

3 (7.80)

1 (3.40)

154(95.20)

0.62

Doses below minimum reporting level are taken as zero

Nuclear

Medicine

14 (5.35)

5(7.30)

19(1265)

0.6/

X-Ray

Diagnostic

113(32.65)

14 (20.45)

127(53.10)

0.42

Figures in brackets are total doses expressed in mSv for the category in each

dose range



RADIOECOLOGY

RADIOCAESIUM TRANSFER

Research into the transfer of radiocaesium from upland soils to vegetation and

animals was initiated in 1989 and has been continued through to 1991. Over the

past two years the Institute has co-ordinated an international research

programme on radiocaesium in semt-natura\ ecosystems in conjunction with

research laboratories m Denmark, Greece, Sweden and the UK.

The Radiological Protection Institute's

contribution to this study has involved

periodic testing of soils, plants and

animals on four upland research farms.

Soils on all of these farms are peat, m

which rcidiocaesium is very mobile, and

elevated radiocaesium concentrations

m sheep that graze these areas had

been observed during the months of

summer grazing (Figure 4).

The fate of radiocaesium in soils,

plants and animals has been followed

over the past three years. No seasonal

behaviour of radiocaesium in soils, nor

any obvious movement of

FIGURED
SEASONAL VARIATION IN RADIOCAESIUM LEVELS

IN A FLOCK OF MOUNTAIN SHEEP
GRAZING UPLAND PASTURE THROUGHOUT THE YEAR
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radiocaesium in soil profiles has been

observed. Seasonal behaviour in

certain plant species has now been

firmly established, with similar

observations emerging for each

growing season. Grass and sedge

species show peak concentrations

around mid-summer, and

concentrations then fall off as the

plants die back. Heather (Calluna

vulgaris) shows high concentrations

throughout the year, b-.t no significant

seasonal differences m radiocaesium

content are observed.

Overall, no decrease in the activity

levels of plant species has been

observed over the past three years.

The plant species under investigation

are the primary components of the

diet of sheep and it is therefore not

surprising that concentrations in the

flesh of these animals have shown no

significant decrease over the same

period. Animals have been monitored

on a regular basis on three farms and

ail data to date suggest that

rad'ocaesium concentrations >n plants

and animals will remain high for some

lime to come. It seems likely that the

decrease of radiocaesium

concentrations will be in line with the

physical half-life of caesium-1 37,

approximately 30 years



Over The last year particular attention

has been given to the development of

rapid methods of contamination

assessment and the use of predictive

systems. Two successful new

approaches have emerged from the

work It has been shown, with a high

degree of statistical certainty, that it is

possible to predict concentrations in

sheep flesh by simply measuring the

radiocaesium levels m faecal samples

Irom flocks. Thus, a much more rapid

and simple sampling strategy can be

developed. A second successful

approach is a predictive system based

on vegetation bioindicators. Once

radiocaesium concentrations in a

certain plant species have been

determined, it is possible to predict

expected concentrations in a different

species that grows alongside. This idea

will be further developed and refined

during 1992, with Caiiuna vulgans

bemg used as the indicator species.

SOIL ADHESION

A two year project commenced m May

1990, sponsored by the CEC, as part of

a multinational research project

entitled "Factors Affecting Radio-

caesium Transfer to Ruminants"- The

aim of the study is to investigate the

role of soil adhesion to vegetation in

the transfer of radionuchdes to grazing

animals. Equivalent investigations are

bemg carried out in Belgium, Greece,

Italy and the UK. In Ireland, permanent

pasture and winter fodders on clay and

organic soils are being studied.

Certain soils, particularly those with a

high clay content, bind radiocaesium

very strongly such that, even on highly

contaminated soil, the root uptake of

radiocaesium is negligible. In chis

instance the physical adhesion of soil

particles onto plant surfaces may

contribute very significantly to the

total radiocaesium content of grazed

vegetation. Deposition of soil particles

onto the surface of plant matter can

occur by wind dispersal of soil and by

the resuspension of soil during he?vy

ram. The contribution from these

sources of soil contamination is being

investigated.

Pasture grass samples were collected

from three research farms monthly for

COLlI ClING SOn W-V( R SAMPLt S AT A
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12 months, by clipping to 1 cm above

ground. The faeces of the grazing

sheep were Îso collected monthly for

comparison with the grass samples.

AM samples were ana!;sed for

caesium-137. The data available for a

day mineral site show that the

caesium-137 content of the grass

samples increased from September

onwards. However, because elements

such as caesium are translocated to

the roots of the plant during winter,

the opposite would be expected. This

suggests that piants are being

contaminated with caesium-137 by

some means other than root uptake

Because grass is shorter in winter

there is a greater likelihood of physical

transfer of soil onto the grass surfaces

The incorporation of soil, which

contains higher levels of caesium 137

than grass, <nto the pasture qrass

samples may therefore account for the
k ji'.er caesium 1 37 levels measured in

pdsture grass in winter compared to

Summer



RADIOBIOLOGY

CANCER IDENTIFICATION

The principal project undertaken by the Radiobiology Research Group was

aimed at determining the risk of inducing cancer rn human tissues from low dose

exposure to radiation. The work involved dividing the cancer induction process

into stages and quantifying each stage in order to get a probability for induction

by radiation of individual stages and then of the whole process of carcinogenesis.

Initial results suggest that accelerated

growth of surviving cells is common

after irradiation and that the earliest

signs of carcinogenesis m progeny of

irradiated cells are activation of the

c-Myc gene (one of the oncogenes

associated with cancer) and loss of

growth control by limited space or

nutrient availability.

Radiation is thought to promote cancer in

cells which are already abnormal and it is

important to quantify the risk. This area is

particularly important because of the

proliferation of radiation based screening

programmes for breast cancer. Therefore

cells which contain a cancer related virus

but which are not malignant are being

exposed to radiation in an attempt to

determine whether radiation can increase

the chances of such < ells becoming fully

malignant. This work JS being done in

collaboration with St Andrew's University

m Scotland and Valencia University in

Spam and <s due to be completed in 1992.

FOOD
IRRADIATION

The Group also examined possible

approaches to the development of a

research programme on food

irradiation. A literature search revealed

that there were several areas where

information concerning possible side

effects of irradiation of food did not

exist or was very limited. These included

interactions between packaging

materials, herbicide residues, antibiotic

additives or residues and radiation. It

was decided to focus on interactions

between food wrapped in various

packaging materials and commerdaWy

relevant doses of radiation.

Work was also conducted, in collabo-

ration with St Luke's and St James's

Hospitals, with the aim of identifying

cancer patients likely to be particularly

sensitive or resistant to radiotherapy.

Tissues from patients likely to receive

radiotherapy treatment for cancer were

screened for the sensitivity of tumour

and normal tissues to radiation. Results

indicate that most normal tissues had a

similar response to radiation although

considerable variation in the response

of thyro:d cells was noted. Tumours

demonstrated a very wide range of

sensitivities and in many cases they

were radioresistant Detection of

patients likely to benefit from

radiotherapy helps to optimise

selection of cancer treatment.

Radiobiology research has not been

continued as part of the work of the

Institute since April 1992, the

programme having been transferred

to the Dublin Institute of Technology,

Kevin Street.



INTERNATIONAL

Representation of Ireland in appropriate international bodies is an important

aspect of the institute's work. It ensures that an Irish viewpoint is brought to bear

on decision-making at international fora concerned with radiological protection

and nuclear issues, and also that the direction of the Institute's work is guided by

up-to-date knowledge of international developments.

The groups in which the Institute participates are for the most part convened

under the aegis of the European Communities, the Nuclear Energy Agency

(NEA) of the OECD, or the International Atomic Energy Agency (IAEA). These

groups include:

EUROPEAN

• Atomic Questions Working Party

• Article 37 Radwaste Group

• Consultative Committee of the

Fusion Programme

• JET (Joint European Torus) Council

• JET Executive Committee

• Management and Co-ordinating

Committees on

- Radiation Protection Research

- Safety of Reactors and Fissile

Material

- Radioactive Waste Management

and Disposal

• Nuclear Emergency Planning

Working Party

• ECURIE Exercise Working Group

• Working Group on Safety of

Thermal Reactors

• Nuclear Regulators Working Group

• Working Party on the Transport of

Radioactive Materials

• Group of Technical Experts on

Radiation Protection Dosimetry

• Fast Reactor Co-ordinating

Committee

The Institute provides the Chair-

persons of the JET Executive

Committee and of the Management

and Co-ordinating Committee for

Radiation Protection Research. A staff

member also acts as co-ordinator of

the EC research programme on semi-

natural ecosystems.

NEA

• Steering Committee

• Committee on Radiation Protection

and Public Health

• Radioactive Waste Management

Committee

• Co-ordinated Research and

Environmental Surveillance

Programme (CRESP)

• Fusion Power Co-ordinating

Committee

IAEA
OTHER BODIES

The Institute provides technical

support to Irish delegations at the

IAEA General Conference and at

meetings of various Conventions,

including the London Dumping

Convention and the Paris and Oslo

Conventions. The Institute also

provides the Irish Liaison Officer for

INIS (International Nuclear Information

Service), a reference service operated

by the IAEA.



INFORMATION

PUBLICATIONS

The Institute's information programme continued during Ihe year with particular

emphasis placed on the problem of radon in houses. An advertising campaign in

the West of Ireland was launched advising people on the dangers of high levels

of radon gas.

The provision of information to the

Institute's staff, the Government and

the general public is one of the

principal functions of the Service. The

Institute's library holds about 8,000

reports and 70 current journals in the

subject area of nudear science and

technology A significant part of the

collection is reports received from

international organisations such as the

International Atomic Energy Agency,

the Commission of the European

Communities and the Nuclear Energy

Agency of the OECD. Approximately

500 reports were added to the

collection this year.

The library service is available to

external users including researchers

engaged in relevant studies, students

and the general public. Enquiries from

members of the public are welcomed

and during the year library staff dealt

with over 1,000 requests for information.

These ranged from enquiries from

students requesting material on

radioactivity and nuclear energy for

use m school projects to requests for

specific journal articles and

information on particular topics.

The staff of the Institute regularly

present lectures at international

conferences and to various national

organisations. In 1991 these included

the Institution of Engineers of Ireland,

the Army Observer Corps, and other

professional organisations and

university societies.

PUBLISHED IN 1991:

• Assessment of the radiocaesium levels

in Irish soils and its transfer to crops

• Radioactivity monitoring of the Irish

Marine Environment 1988 - 1990-

SCIENTIFIC
PUBLICATIONS

Colgan, T. (1991) Safeguarding the

quality of Irish lamb. Irish Farmer's

Journal. August 10, pp 19.

Madden, J.S. (1991) Radon m

buildings. What is it? Where does it

come from? Why are we concerned?

Proceedings of a Seminar on The

investigation and cure of sick

buildings. The Institution of

Engineers of Ireland, Dublin 1991.

• McGee, E.J., Colgan, P.A., and Synott,

HJ. (1991). Prediction of radiocaesium

levels in vegetation and herbivores

using bioindicators. In Btoindicators

and environmental management.

Academic Press, London, pp 155-164.

• McGee, E.J.*, Colgan, P.A.* and

O'Keeffe, C. (1991). Radiocaesium

activity in soil, plants and red deer

(Cervus e/aphusj in Glenveagh

National Park, Co. Donegal, Ireland.

In New deve/opments in fundamental

and applied radiobiology. Taylor &

Francis, London, pp 398-407.

• Mitchell, P.I., Vives Battle, J., O'Grady,

J.*, Sanchez-Cabeza J.A. and Vidal-

Quadras, A. (1991). Critical group

doses arising from the consumption

of fish and shellfish from the

western Irish Sea. In New

developments in fundamental and

applied radiobtology. Taylor &

Francis, London, pp 381-390.

• Mitchell, PL, Vives Batlle, J , Ryan,

T P., McEnri, C.*, Long, S.*, O'Colmain,

M ', Cunningham, J.D*, Caulfield,



J J , Larmour, R A. and Ledgerwood,

F K (1991). Plutonium, americium

and radiocaesium in sea water

sediments and coastal soils in

Carlmgford Lough. In Radionudides

m the study of marine processes.

Elsevier Applied Science, London.

pp 265-275

• Mothersill, C*. Seymour, CB.*,

O'Brien, A. and Hennessy, T.P.

(1991) Proliferation of normal and

malignant human epithelial cells

pest irradiation. Acta Oncofogica,

30(7), pp 651-858.

• MothersiJI, C.*, Seymour, C.B.* and

O'Brien, A (1991). Induction of

c-Myc oncoprotein and of cellular

proliferation by radiation in normal

human urothelial cultures.

Anticancer Research, II, pp 1609-1612.

• Mothersill, C", Seymour, C.B * and

O'Brien, A. (1991). Changes induced

in primary human urothelial cells by

radiation In New developments in

fundamental and applied radio-

biology Taylor & Francis, London

pp 195-201,

• Rodilta, V *, Seymour, C.B ",

Mothersrll, C* Pertusa, J. and

Peihcer.JA (1991) Induction of

micronuclei and binucleated cells by

treatment with radiation and

cisplatin in CHO cells. In New

developments in fundamental and

applied radiobioiogy. Taylor &

Francis, London, pp 150-157.

• Seymour, C.B. and Mothersill, C.

(1991). Chemotherapy agents and

the induction of late lethal defects,

Anticancer Research. II, pp 1605-1608.

• Seymour, C.B. and Mothersill, C.

(1991). Induction of late expressed

lethal mutations by radiation in

synchronised CHO-K1 cells as a

function of cellular multiplicity and

time post plating. In New

developments in fundamental and

applied radiobioiogy. Taylor &

Francis, London, pp 132-138.

• Seymour, C.B., Mothersill, C. (eds).

(1991). New developments in

fundamental & applied radio-

biology. Taylor & Francis, London.

• RPII staff m conjunction with other

authors
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COMPTROLLER AND AUDITOR GENERAL

I have examined m accordance with auditing

standards the Accounts set out on pages 31

to 36 which are in the form approved under

the provisions of the Nuclear Energy (An Bord

Fuinnimh Nuicleigh) Act 1970. I have obtained

all the information and explanations which I

considered necessary for the purpose of my

audit.

In my opinion proper books of account have

been kept by the Board and the Accounts,

which dre in agreement with them, give a

true and fair view of the state of the Board's

affairs at 31 December 1991 and of its

transactions and cash flow for the year then

ended.

PL. McDonnell

Comptroller and Auditor General

6 November, 1992.



N

STATEMENT OF ACCOUNTING POLICIES

1. GENERAL
The Nuclear Energy Board was established in December 1973 in accordance with the provisions of the Nuclear Energy {An

Bord Fumnimh Nuicieigh) Act, 1971.

Its mam functions are the provision of advice, the regulation of activities, 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 m the development of national plans for emergencies arising from nuclear accidents.

2. ACCOUNTING CONVENTION

The Accourts 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 Act is in operation. The scheme is contributory and contributions,

f 35,156 in 1991, were credited against salaries. No provision has been made in these Accounts in respect of future

superannuatron liability. Superannuation benefits are met from revenue as they arise.

6. CAPITAL ACCOUNTS
The Capital Accounts represent the unamortised amount of Oireachtas qrant-in-atd 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 & 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 are treated as deferred credits, and released as income proportionately over the lives of the

related contracts



INCOME AND EXPENDITURE ACCOUNT

1990

£

1991

INCOME

865,000 Oireachtas Grant in Aid

228,006 Less Transfer to Capital Account (Note 2)

636,994

191,020

169,832

146,706

3,835

3.295

514.688

1,151,682

Used for Current Purposes

Dosimetry

Product Certification

Contract Income

Interest Income

Other Income

956,000

165,718

212,074
152,528

167,976

3,087

12,744

790,282

548,409

1,338,691

667,113

53,752

35,338

128,493

167,816

73.734

43,545

21,245

15,185

357,947

(357,947)

(54,539)

EXPENDITURE

Salaries and Pensions (Note 3)

Personnel Monitoring Operating Expenses

Library and Information Service

Environmental Monitoring Operating Expenses

Accomodation and Insurance (Note 4)

Travel and Subsistence

Telephone, Postage and Office Supplies

Recruitment and Training

Miscellaneous including Professional Fees

Depreciation (Note 1)

Amortisation of Capital Grant (notes 2 & 5)

DEFICIT OF INCOME OVER EXPENDITURE

800,436

38,110

49,537

126,948

168,085

78,982

48,042

9,918

24,351
345,104

(345,104)

1,344,469'

(5,718)

The Statement of Accounting Policies and Principles, and notes 1 to 6 form part of these Accounts.

Board Member

Date 22 October, 1992

Board Member

Date. 22 October, 1992



BALANCE SHEET AS AT 31 ST DECEMBER 1991

1990

£

Notes 1991

£

1,293,730 FIXED ASSETS 1,193,774

CURRENT ASSETS

23,018

111,335

134,353

(13,588)

(92,633)

(26,659)

(132,880)

1,473

1,295,203

Cash on Hand & at Bank

Debtors and Prepayments

CREDITORS - amounts fallin

Bank Overdraft

Creditors & Accruals

DEFERRED INCOME

NET CURRENT LIABILITIES

NET ASSETS

51,699

155,863

207,562

(210,845)

(210,845)

(3,283)

1,190,491

46,756

(54,539)

(7,783)

971,389

9,256

322,341

"295,203*

Financed by:

INCOME & EXPENDITURE ACCOUNT

Balance at Beginning of the year

Deficit for the Year

CAPITAL ACCOUNT

EMERGENCY PLAN NON CAPITAL ACCOUNT

EMERGENCY PLAN CAPITAL ACCOUNT

(7,783)

(5,718)

(13,501)

912,231

10,218

281,543

1,190.491*

The Statement of Accounting Policies and Principles and notes 1 to 6 form part of these Accounts.

Board Member

Date 22 October, 1992

Board Member

Date: 22 October, 1992



CASH FLOW STATEMENT

1991

IR£

OPERATING ACTIVITIES

Defied on operating activities *'*

Increase in debtors

Increase in creditors

Decrease in deferred income

Nat cash inflow from operating activities

(5,718)

(44.528)

118.212

(26.659)

41,307

INVESTING ACTIVITIES

Payments to acquire tangible fixed assets

FINANCING

Capital grant for ordinary activities

Capital grant for Emergency Plan

Increase in Emergency Plan Non Capital account

Increase in cash and cash equivalents

(245,148)

165,718

79,430

962

246,110

42,269

ANALYSIS OF CHANGES IN CASH AND CASH EQUIVALENTS DURING YEAR

Cash at bank and in hand

r Bank overdraft

1991

IR£

51,699

-

51,699

1990

IR£

23,018

(13.588)

9,430

Change
in year

IR£

28,681

13,588

42,269

"""Deficit on operating activities is stated after accounting for depreciation and amortisation of capital grant



NOTES TO THE FINANCIAL STATEMENTS

1. TANGIBLE FIXED ASSETS

Cost

At 1 1 1991

Additions

At 31.12.1991

Accumulated Depreciation:

At 1 1 1991

Charge for year

At 31 12 1991

Net Book Value:

At 31 12 1991

At 31 12 1990

Leasehold

Assets

£

532.921

26.626

559,547

64,838

17,669

82,507

477,040

468,083

Office & Lab.

Furniture &

Equipment

f

1,315,095

139,092

1,454,187

811,789

207,207

1,018,996

435,191

503,306

Emergency

Plan

Equipment

£

521,709

79.430

601,139

199,368

120,228

319,596

281,543

322,341

Total

£

2,369,725

245,148

2,614,873

1,075,995

345,104

1.421,099

1,193,774

1,293,730

2. CAPITAL ACCOUNT

1991
£

Balance at January I

Received during year

Amortised during year

Balance at December 31

971,389

165,718

1.137,107

(224,876)

912,231
: : : : : : : : : : :



3. SALARIES AND PENSIONS 1991
£

Administration 118,818

Rp^ulation/Dosimetry/Radtobiology 272,916

Environmental Monitoring 197,087

Informjtion/Radon/Radioecology 211,615

Charged to Income & Expenditure Account 800,436

4. COMMITMENTS & LEASE OBLIGATIONS - Operating Leases
Lease commitments payable m the next twelve months amount to £92,500 and comprise rental payments on a leasehold

interest m the premises at 3 donskeagh Square, the term of which expires on 1 October 2018. The rental is subject to

review at five-yearly intervals

5. RADIOLOGICAL EMERGENCY PROTECTION PLAN
The Board received a special grant of £165,950 from the Department of Energy being part of the funds provided for the

Emergency Plan In 1991, f79,430 was used for Capital Purposes and the balance of £86,520 was credited to the

Emergency Plan Non Capital Account.

1991
Emergency Plan Capital Account: £

Balance at January 1 322,341

Received during the year 79,430

401,771

Amortised during the year 020,228)

Balance at December 31 281,543

Emergency Plan Non Capital Account.

Balance at January 1 9,256

Received during the year 86,520

95,776

Non Capital Expenses (85,558)

Balance at December 31 10,218

6. RADIOLOGICAL PROTECTION ACT, 1991
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
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