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I am pleased to introduce the Annual Report and Accounts for the Radiological Protection Institute of Ireland for 1997. The year was one of good

progress in enhancing in a number of ways protection of people in Ireland against hazards arising from ionising radiation, whether these hazards

originate from within the country or from outside.
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Recently published epidemiological research has provided strong confirmatory evidence that exposure to radon gas in the home increases the

risk of lung cancer, bearing out earlier data based principally on lung cancer incidence among mine workers. In the light of this it is a cause for

satisfaction that revised Building Regulations introduced in 1997 ensure that from now on all new dwellings built in Ireland will have radon pro-

tection measures incorporated during construction, with enhanced measures in High-Radon Areas identified in the Institute's national survey of

radon in dwellings. The Institute is also pleased that it has been asked by the Minister for Education and Science to carry out measurements of

radon levels in all primary and post-primary schools in the country, which it plans to do over a three-year period.

Unfortunately, the position in respect of existing dwellings is less satisfactory than for new ones. Of the 10,000 homes which the Institute has

so far tested for radon, over 1,200 have been found to require remedial action. However, in the vast majority of these 1,200 homes no such

action has been taken, due presumably in most cases to the cost involved. A year ago I welcomed a Government announcement that grants

would be offered to assist householders in meeting this cost. It is a matter of great regret that the funding to provide such grants has not in fact

been made available in 1998. The Institute strongly urges that the grant scheme which was proposed should come into force in 1999.

Another issue which has been of serious concern to the Institute for a considerable time has been the use of X-ray apparatus by chiropractors,

which, because of a legal anomaly, and lack of enforcement of existing health regulations, is effectively unregulated. Resolution of this problem

requires the combined attention of the Minister for Public Enterprise and the Minister for Health and Children. Commitments to address the mat-

ter have been given by both of these Departments. I sincerely hope that the necessary actions will not be much longer delayed.

The Institute recognises as a key responsibility its role in representing Ireland internationally in matters relating to radiological protection and

nuclear safety. Current developments of major significance are the process of transposition into Irish law of two recent EU Directives in the area

of radiological protection, and the coming into operation of two international conventions, one on Nuclear Safety and the other on the safety of

both Spent Fuel Management and Radioactive Waste Management. Under the last-named, it will be a specific obligation for Ireland to comply

with high standards in the management of radioactive waste which is generated in this country. Such compliance will almost certainly entail the

provision of a central national facility for treatment and storage of radioactive waste, a development which the Institute has been recommend-

ing for many years.

The considerable level of success which I believe the Institute achieves in its many areas of activity reflects the high level of expertise and unflag-

ging dedication of its staff, and I would like to express my thanks to all of them for their continuing efforts. In doing so I would like to pay par-

ticular tribute to Mr Francis J Turvey, who recently retired as Assistant Chief Executive after 22 years of outstanding service, first to the Nuclear

Energy Board and latterly to the Institute. His contribution was crucial to the successful development of both organisations over those years.

The creation of additional permanent posts in the Institute in 1996 and 1997 was of major benefit in addressing a situation in which several staff

had been employed for many years on a temporary basis. Another serious staffing issue will require attention in the immediate future. Resulting

from the organisation's rapid growth over the last ten to fifteen years, a very high proportion of the present staff were recruited during this peri-

od and are still in the entry grade in their various categories. The very small numbers of higher posts which will become available through retire-

ment over a long period into the future is not nearly sufficient to give younger staff the prospects of career progression which able people are

reasonably entitled to. An adjustment in staff structure to increase the ratio of middle-grade to entry-grade posts is needed to resolve this diffi-

culty. Sanction for such an adjustment has been sought by the Institute, and it is my strong hope that it will be forthcoming in the near future.

Following the appointment of new members to the Board in April 1997, the Institute re-constituted its Advisory Committees on Medical Radiation

and on Environmental Radiation. I would like to thank very sincerely the many distinguished experts who have agreed to give their services vol-

untarily to serve on these committees, and whose contribution to the work of the Institute is invaluable.

I also wish to record the Institute's appreciation for the support received from the Minister for Transport, Energy and Communications who held

office during the first half of 1997, Mr Alan Dukes, TD, and from his successor, the current Minister for Public Enterprise, Ms Mary O'Rourke,

TD. I would also like to thank the Minister of State with responsibility for Nuclear Safety up to mid-1997, Mr Emmet Stagg, TD, for his active

interest in the work of the Institute, and his successor in that office, Mr Joe Jacob, TD, for the very positive encouragement he has given the

Institute since taking office. The Institute is also indebted to the officials of the Department of Public Enterprise and other Government

Departments for their wholehearted co-operation at all times, and to third level educational institutions and several national organisations for their

assistance in many different ways.

Mary Upton, Chairman
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Is cúis shásaimh dom Tuarascáil Bhliantúil agus Cuntais 1997 na hlnstitiúide Éireannaí um Chosaint Raideolaíoch a chur i láthair. Bliain ab ea í

ina ndearnadh dul chun cinn maith maidir le modhanna cosanta a fheabhsú agus muintir na hÉireann a chosaint ar radaíocht ianaíoch, is cuma

cé acu sa tír seo a gineadh í, nó i dtíortha thar sáile.

Tá léirithe i dtaighde eipidéimeolaíoch a foilsíodh le gairid gur mó an chontúirt go dtiocfadh ailse scamhóg ar dhuine más rud é gur nochtaíodh

do ghás radóin é sa bhaile. Dearbhaionn sé seo fianaise ar thángthas uirthi roimhe agus a bhí bunaithe ar mhinicíocht ailse scamhóg i measc

oibrithe mianadóireachta. Is ábhar sásaimh, mar sin, go bhfuil d'fhorálacha na Rialúchán leasuithe Tógála a tionscnaíodh in 1997, go mbeidh, as

seo amach, gríomh um chosaint ar radón ina dhlúthpháirt de phróiseas tógála gach árais chónaithe nua a thógtar, agus beidh bearta sa bhreis

air sin riachtanach sna Ceantair Ard-Radóin úd a shonraítear i suirbhé náisiúnta na hlnstitiúide maidir le radón in árais chónaithe. Is ábhar sásaimh

don Institiúid chomh maith gur iarr an tAire Oideachais agus Eolaíochta orainn leibhéil radóin a thomhas i ngach bunscoil agus meánscoil sa tír,

rud a bhfuil sé ar intinn againn a chur i gcrích laistigh de thréimhse trí bliana.

Ar an drochuair, nil an scéal i leith foirgneamh a tógadh roimhe seo chomh sásúil le scéal na bhfoirgneamh nua. As 10,000 baile a thástáil an

Institiúid i gcomhair radóin, theastaigh gníomh i mbreis agus 1,200 chun rudaí a chur ina gceart. Mar sin féin, ní dhearnadh a leithéid sin de

ghníomh i gcás fhormhór mór na 1,200 baile seo, toisc, is dócha, an costas a bhainfeadh leis. Bliain ó shin, d'fháiltigh mise roimh fhógra a rinne

an Rialtas, ag rá go mbeadh deontais á dtairiscint chun cabhrú le húinéirí tí an costas sin a íoc. Is mór an t-ábhar díoma nár cuireadh riamh

maoiniú ar fail chun íoc as na deontais sin in 1998. Molann an Institiuid go láidir go dtionscnófai an scéim dheontais le linn 1999.

Ábhar mór imní eile don Institiuid le tamail maith anuas is ea úsáid trealaimh X-ghathanna ag lucht cirichleachtaidh. Is réimse Í seo nach bhfuil
aon smacht uirthi arbh fhiú bheith ag caint air, toisc míréiteach dlíthiúil agus gan rialúcháin sláinte atá i bhfeidhm faoi láthair a bheith á bhfei-
dhmiú mar is ceart. Ní mór, chun go leigheasfar an fhadhb seo, An tAire Fiontar Poibli agus an tAire Sláinte agus Leanai araon a n-aird a dhíriú
ar an scéal. Tá gealltanais chuige sin tugtha ag an dá Roinn. Tá súil agam nach mbeidh mórán moille orthu gníomhú mar is gá.

Tuigeann an Institiuid an dualgas ríthábhachtach atá orainn ionadaíocht a dhéanamh ar son na hÉireann go hidirnáisiúnta maidir le cosaint raide-

olaioch agus sábháilteacht núicleach. Dhá fhorbairt a bhfuil tábhacht thar na bearta ag baint leo ná dhá Threoirordu de chuid an AE i réimse na

cosanta raideolai a bheith á ndaingniú i ndli na hÉireann agus dhá choinbhinsiún idirnáisiúnta a bheith ag teacht i bhfeidhm, ceann acu ar

Shábháilteacht Núicleach agus ceann eile a phléann le sábháilteacht i ndá réimse; Bainistiú Breosla Spíonta agus Bainistiú Dramhaíle Raidghníomhaí.

Faoi bhun an dara coinbhinsiún díobh, beidh dualgas ar Éirinn cloi le hardchaighdeáin i mbainistiú dramhaíle raidghníomhaí a ghintear sa tir seo. Is

ar éigean a bheifear in ann cloí leis na caighdeáin sin gan aonad lárnach náisiúnta a thógáil le haghaidh an dramhaíl sin a chóireáil agus a stóráil,

mar atá molta ag an Institiuid le blianta fada.

Na buanna suntasacha atá bainte amach ag an Institiuid in go leor réimsí dá cuid oibre, creidim gur léiriú iad ar shainchumas agus ar dhiograis

dhothráite na foirne, agus ba mhaith liom mo bhuiochas a ghabháil leo as a gcuid saothair gan staonadh. Agus sin á dhéanamh agam, ba mhaith

liom moladh faoi leith a thabhairt don Uas Francis J Turvey, a d'éirigh as post an Phríomhfheidhmeannaigh Chúnta le déanaí tar éis 22 bliain ag

fónadh go sáréifeachtúil don Bhord um Fuinnimh Núicléigh ar dtús agus don Institiuid ina dhiaidh sin. Ba ollmhór an chomaoin a chuir sé ar fhor-

bairt an dá eagraiocht le linn na mblianta sin.

Ceapadh roinnt post buan breise san Institiuid le linn 1996 agus 1997, agus ba mhór an chabhair é sin i ndiaidh go raibh cuid den fhoireann á

bhfostú ar bhonn sealadach ar feadh blianta fada. Tá ábhar eile a bhaineann le cúrsaí foirne a mbeidh orainn aghaidh a thabhairt air go luath

amach anseo. Ó tharla fás chomh mear sin a bheith tagtha ar an Institiuid thar deich nó cúig bliana déag, tá sciar an-mhór den fhoireann a

earcaiodh le linn na tréimhse sin fós sa ghrád iontrála laistigh dá gcuid catagóirí féin. Nil ach dornán beag post ard ann a chuirfear le fail amach

anseo i ndiaidh do dhaoine éirí as obair, agus ni leor a lion chun deiseanna gairme agus arduithe céime a thabhairt do bhaill óga na foirne,

deiseanna atá gach ceart acu chucu. Teastaionn, chun go leigheasfar an fhadhb seo, go n-athrófaí struchtúr na foirne chun go méadófaí ar lion

na bpost meánghráid i gcoibhneas leis na poist ghrád iontrála. Tá cead ar son a leithéid sin d'athrú iarrtha ag an Institiuid, agus is é mo dhóchas

go gceadófar é gan mórán moille.

I ndiaidh gur ceapadh baill nua ar an mBord in Aibreán 1997, d'athbhunaigh an Institiuid na Coisti Comhairleacha ar Raidghniomhaiocht

Mhiochaine agus ar Raidghniomhaiocht Timpeallachta. Ba mhaith liom buíochas ó chroi a thabhairt don iliomad saineolaithe mórchlú a thoiligh a

gcuid seirbhísí a chur ar fail gan chuiteamh do na coisti seo, agus a imríonn páirt chomh luachmhar sin in obair na hlnstitiuide.

Ba mhaith liom freisin buiochas na hlnstitiuide a chur in iúl as an tacaiocht a fuarthas ón Aire lompair, Fuinnimh agus Cumarsáide a bhi in oifig le

linn an chéad leath de 1997, an tUas. Alan Dukes, TD, agus a chomharba, an tAire Fiontar Poibli, Mary O'Rourke, Uas. TD. Ba mhaith liom freisin

buiochas a ghabháil leis an Aire Stáit ar a raibh cúram Sábháilteachta Núiclí suas go lár na bliana 1997, an tUas Emmet Stagg, TD, as a suim

agus a obair ar son na hlnstitiuide, agus a chomharba san oifig sin, An tUas Joe Jacob, TD, as an uchtach a thug sé don Institiuid ó ceapadh é

san aireacht. Tá an Institiuid faoi chomaoin ag oifigigh an Roinn Fiontar Poibli agus Ranna eile Rialtais, chomh maith le h-institiúidí oideachais triú

leibhéal agus roinnt eagraíochtaí náisiúnta, as an gcabhair a sholátharaigh siad go dúthrachtach.

Mary Upton, Cathaoirleach
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The term of office of the first Board of the Institute expired on 31st March, 1997. New members were appointed to the Board from that date

by the then Minister for Transport, Energy and Communications, six of them on the nomination of particular organisations, as provided for in the

Radiological Protection Act, 1991.

The membership of the Board throughout 1997 is set out below, showing where appropriate the nominating organisation, and the numbers of

meetings attended by the respective members (numbers in brackets show the number of meetings which each member was eligible to attend).

Members of the Board throughout the year

Chairman Mary Upton

Patrick Connellan

Dental Council

George Duffy

Geraldine O'Reilly

Association of Physical

Scientists in Medicine

8 (8)

7 (8)

5 (8)

6 (8)

Members of the Board to 31st March 1997

Dermot Cantwell 3 (3)

Medical Council

AlanBlard 3 (3)

Thomas Hayden 0 (3)

Institute of Biology of Ireland

Frank Keeling 3 (3)

Irish Nuclear Medicine Association

James F IWa/one 0 (3)

Association of Physical Scientists in Medicine

William Reville 2 (3)

Philip Walton 2 (3)

To 16th May 1997

Flor Crowley* deceased 16th May 1997

From 1st April 1997

Gregory Burke
Institute of Food Science

and Technology of Ireland

James Carr

Medical Council

Edward Fitzgerald

Faculty of Radiologists RCSI

5 (5)

4 (5)

3 (5)

James Gibney

Lesley Malone

Irish Nuclear Medicine Association

Darina Muck/an

Frank Mulligan

From 5th June 1997

Adi Roche

5 (5)

5 (5)

5 (5)

5 (5)

1 (4)
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* The Chairman, Board members and staff of the Institute wish to record their deep regret at the death of Mr Flor Crowley. He is greatly missed both for the
v/armth of his persona/ity and for his notable contribution as a Board member to the work of the Institute.

I
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The Institute's principal objectives are:

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

Enterprise and other Ministers on matters relating to radiologi-

cal safety.

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

radiological safety which the Institute deems fit.

• To maintain and develop a national laboratory for the measure-

ment of levels of radioactivity in the 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, importa-

tion, transportation, 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 provide a radioactivity measurement and certification ser-

vice.

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 installa-

tions 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.
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Radon
The Institute's national radon survey has come close to completion with measurements now in progress in the final two counties. By the end of

1997, results and radon maps for nineteen counties had been published, the most recent results showing that there are substantial areas of

high radon levels in Co. Sligo, and also in a considerable part of the south-east, involving counties Carlow, Kildare, Kilkenny and VVexford.

There was encouraging evidence of increased public consciousness of radon as a health hazard in the form of sharp growth in demand by household-

ers throughout the country for the Institute's radon measurement service, which offers domestic radon measurements at a charge of £15 per dwelling.

Marine Environment
Within the framework of the Institute's continuing programme of monitoring of the radioactive contamination of the Irish Sea resulting from

Sellafield discharges, particular attention was given to levels of technetium-99, because of the very high levels of this radionuclide which have

been found in certain species of shellfish near the Cumbrian coast in the vicinity of the plant. So far levels in all fish and shellfish species land-

ed at Irish ports have remained relatively low.

An important development in underpinning the scientific standing of the Institute's Environmental Radioactivity Laboratory was the securing by

the laboratory of formal accreditation by the National Accreditation Board. This award followed a comprehensive assessment of the laboratory's

technical competence and quality control systems, and brings with it the assurance of wide international acceptance of the laboratory's results.

Nuclear Safety Issues
The potential risk to Ireland from a major accident at a nuclear installation in the UK has been a constant concern of successive Irish governments. The

Institute's advice regarding the risk posed by such installations, particularly those close to the west coast of Britain, is an important element in repre-

sentations made by the Government to the UK authorities. A very positive development in 1997 was the UK Government's decision, following a public

inquiry at which Ireland was represented at Minister of State level, to abandon plans for an underground repository for radioactive waste at Sellafield.

The Institute was also involved during the year in the scrutiny of issues relating to the safety of the UK's ageing Magnox reactors and of tanks

used for storage of high-level liquid wastes at Sellafield. Against this background the Institute participated in the work of the Ministerial

Committee, which under both the previous and the present Governments has co-ordinated Government actions relating to Sellafield.

On the wider international front, a major development was the adoption by a Diplomatic Conference in Vienna of a Joint Convention on the Safety

of Spent Fuel Management and on the Safety of Radioactive Waste Management. Ireland played a substantial role in the negotiation, under the

auspices of the International Atomic Energy Agency, of this Convention, which, in conjunction with the previously-adopted Convention on Nuclear

Safety, for the first time provides an international framework for the implementation of recognised standards of safety of nuclear installations

and management of radioactive waste.

Regulating Uses of Ionising Radiation
The Institute attaches paramount importance to its responsibility for fostering through its licensing system the highest possible standards of

safety in the wide range of uses of ionising radiation in Ireland, in medicine, industry, education and elsewhere. In 1997 the number of licences

in force increased by 7% to 1,227', from 1,135 in 1996, while the number of inspections carried out also increased.

A number of instances of significant non-compliance with regulations occurred during the year. These included the temporary loss of radioactive

substances during transportation, development of facilities at hospitals without the required prior approval and the use of sub-standard X-ray

apparatus by dentists. In three instances the Institute successfully prosecuted the parties concerned. In no case, however, did a worker or a

member of the public receive a radiation dose in excess of the legal dose limit.

Dosimetry Services
Over a period of some four years the Institute's Dosimetry Service has been undergoing a transition from the use of film dosimeters to thermolumi-

p ag e g nescent dosimeters (TLDs). In 1997 this transition was completed and all the Institute's customers are now using TLDs. As well as providing greater

measurement sensitivity, the use of TLDs greatly facilitates computerisation of the service, with benefits both for the Institute and for customers.

National Emergency Plan for Wuclear Accidents
A fundamental review of the National Emergency Plan was initiated by the Department of Public Enterprise at the direction of the Minister of State

with responsibility for Nuclear Safety, following the outcome of an exercise of the Plan which took place in late 1996. The review has identified

the need for significant changes in the decision-making structures prescribed under the Plan, as well as improvements in communication arrange-

ments. Following consultation with the agencies involved in the Plan, and subject to ultimate Government approval, a revised Plan incorporating

appropriate amendments is to be published.

Tom O'Flaherty, Chief Executive
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The Institute's complement of permanent staff was brought to its full approved level of 42 with the appointment to permanent posts of four staff

who had been employed on temporary contracts for a number of years. It will be the Institute's policy henceforward that the engagement of tem-

porary staff will be linked to specific assignments of limited duration.

Staffing at senior management level was strengthened by the return of Dr Tony Colgan, Principal Scientific Officer, who had worked for over

three years in a senior position with the national environmental research organisation in Spain while on leave of absence from the Institute.

Since the beginning of 1998 Mr Francis J Turvey, Assistant Chief Executive, has retired. Following his retirement Dr Ann McGarry, who had been

acting Principal Scientific Officer during Dr Colgan's absence, was appointed to this position on a permanent basis. Mr John D Cunningham, who

with Mr Turvey was Assistant Chief Executive, has been appointed Deputy Chief Executive.

Accommodation
In October the staff of the Institute's Regulatory Service were re-located to a newly-leased set of offices in 1 Clonskeagh Square, close to the

Institute's main premises. The new arrangement enables the Regulatory Service to function more effectively as a cohesive unit, as well as reliev-

ing pressure on space in 3 Clonskeagh Square. The willing co-operation of the affected staff with the re-location was greatly appreciated.

Information Technology
During the year a review was commissioned of the use of information technology in the Institute. Carried out by a leading international consul-

tancy firm, this review highlighted weaknesses in the present software and hardware systems and made practical recommendations to bridge

the gap between current applications and functional requirements.

On the basis of the review's recommendations, the Institute now employs a part-time IT consultant, who, together with an in-house steering com-

mittee, oversees the implementation of a strategic plan which will upgrade current facilities, thereby improving internal communication and effi-

ciency while at the same time developing the quality and range of services offered to the public and outside agencies. As part of this plan, the

issue of "Year 2000 compliance" is also being addressed.

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 is in place and a safety representative is elected by staff members. A safety statement has also

been prepared and is kept under continuing review.

Participation Forum
The Institute's Participation Forum, established under the terms of the Worker Participation (State Enterprise) Act, 1988, provides a represen-

tative mechanism for consultation between staff at the various levels in the organisation about all matters, other than industrial relations issues,

affecting the operation and effectiveness of the Institute.
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Cur chyn cinn na Gaeilge
Deineann an Institiiiid iarracht an Ghaeilge a usaid a mheid is feidir. I bhfograiocht, baintear usaid go rialta as an leagan Gaeilge d'ainm na h-

eagraiochta taobh leis an ainm Bearla. Chomh maith leis sin, glactar le beagnach gach cuireadh a thugtar chun bheith pairteach i gclaracha

Gaeilge ar na meain chumarsaide.

Finance
The Institute's income in 1997 was £1.92 million, made up of grant-in-aid of £1.279 million and £0.641 million in earnings from dosimetry, prod-

uct certification and other services, licence charges, and research and consultancy contracts. Capital expenditure, principally on information

technology, on equipment for monitoring of radioactivity in the environment, and on development of the Dosimetry Service was £116,671.

Expenditure for the year exceeded income by £51,918, the deficit being made up by savings accumulated over previous years.
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Table

Radioactivity testing

1

on environmental

samples and foodstuffs, 1997

Air

Beef

Drinking water

Fish and shellfish

Seawater, sediments and

Milk and dairy products

Milk powders

Poultry

Rainwater

Soil and vegetation

Miscellaneous

Total

518

58

39

198

seaweeds 207

116

259

4

144

323

217
2083
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The Institute's laboratory is the national centre for the measurement of radioactivity in foodstuffs and environmental materials and tests a broad

range of samples on behalf of the Government, health boards, food producers and the public. In fulfilment of the Institute's statutory obligations

the laboratory implements marine and terrestrial radioactivity monitoring programmes. The primary objective of these programmes is to assess

the level of exposure to the Irish population arising from radioactivity in air, water, the environment and the food-chain. The laboratory staff are also

active in research into the behaviour of radioactivity in the environment and regularly present the results of this work at international scientific meet-

ings and in the scientific literature.

In October 1997 the Institute's radioanalytical laboratory was awarded ILAB accreditation by the National Accreditation Board (NAB). The award

was formally presented to the Institute by NAB Chairperson, Dr Maire Walsh, at a ceremony attended by representatives of the Institute's clients,

members of the Board and staff. The award was made following a comprehensive assessment of the laboratory's technical competence and qual-

ity system by NAB. This award means that the laboratory meets NAB's stringent requirements and complies with both the European Union EN45000

quality standard and the International Organization for Standardization (ISO) Guide 25. This is seen as a very important development for the labo-

ratory as ILAB accreditation brings with it wide acceptance of the laboratory's test results both at home and overseas.

The number and types of samples tested by the laboratory during 1997 are shown in Table 1. As in 1996 the number of radio-chemical analyses

was high due to the demands of the technetium-99 programme, which was expanded in response to continued concern over the increased dis-

charge of this radionuciide from Sellafield, and, also, to the commitments for actinide analyses arising from the ARMARA research programme (see

page 24). Other important developments during the year included the commissioning of a new carbon-14 measurement system.

Marina Environment
The primary objective of the Institute's marine monitoring programme is to assess the dose received by the Irish population due

to artificial radioactive contamination of the marine environment. Additionally, the programme aims to assess the distribution of

radionuclides in the Irish marine environment. The principal source of this contamination continues to be the discharge of low

level waste from the British Nuclear Fuels reprocessing plant at Sellafield in Cumbria.

The most important exposure pathway to the Irish population is the consumption of seafood caught in the Irish Sea. Fish and

shellfish are collected from major landing ports and seawater, sediment and seaweed from coastal locations and tested for con-

taminating radionuclides at the Institute's laboratory. In addition, off-shore seawater and sediment samples are collected annu-

ally from the western Irish Sea using the Marine Institute's research vessel Celtic Voyager. The sampling is carried out both by

Institute staff and by Fishery Quality Officers from the Department of the Marine and Natural Resources.

In July 1997 the United Kingdom Minister for State at the Ministry of Agriculture, Fisheries and Food announced the discovery of

documents showing that dumping of radioactive materials had occurred in Beauforfs Dyke and other areas of the Irish Sea between

1957 and 1963. Subsequently, the Minister for the Marine and Natural Resources, Dr Michael Woods, TD, established a Task Force

to assess this information. At the request of the Task Force, the Institute, in conjunction with the Department of Experimental Physics

at University College, Dublin, undertook a study to assess the potential doses to members of the Irish population arising from this

dumping. This involved using a computer model of the Irish Sea to estimate the resulting radionuciide concentrations in seawater

and marine organisms in Irish coastal waters and to calculate the consequent doses to the Irish population.

The radionuciide technetium-99 continued to be the subject of detailed studies in 1997. The rate of discharge of this radionuciide from Sellafield

increased sharply in 1994 after the Enhanced Actinide Removal Plant (EARP) commenced operation. Because of this, coastal seawater and sea-

weed, off-shore seawater, and fish and shellfish taken from commercial landings were analysed for their technetium-99 content to determine the

effects of these increased discharges on the marine environment. Figure 1 shows the increase in the technetium-99 concentration measured in

seaweed collected from Balbriggan and Greenore between 1995 and 1997.

In response to concern over concentrations of technetium-99 measured in lobsters collected near Sellafield, the Institute undertook detailed measurements

of this radionuciide in lobsters and other marine produce caught in the Irish Sea. Whilst increased concentrations were found, they were substantially lower

than those reported for the vicinity of Sellafield and not of significance for health. Nonetheless the Institute considers that the increase in technetium-99

discharges is objectionable and should be terminated until the technology is available to remove technetium-99 from the discharges.

The dose to heavy consumers of seafood during 1997 due to artificial radionuclides was estimated to be 1.5 microsieverts (uSv)*. The contribu-

tion to this overall figure from technetium-99 was 0.27 uSv. The doses arising from recreational activities such as swimming, walking on beaches

or fishing are smaller than this. The significance of these doses may be put into context by comparing them to the annual dose to a member of

the Irish public from all sources of radiation, which can range from about 2,000 uSv up to 20,000 uSv, or even higher in cases of exceptional

exposure to radon gas. The radiation doses to Irish people resulting from the Sellafield discharges do not therefore pose a significant health risk.

It is safe to continue eating fish and shellfish landed at Irish fishing ports and enjoying the amenities of the Irish Sea. The Institute nonetheless con-

siders that any contamination of our marine environment by discharges from Sellafield is unacceptable and that these discharges should be reduced

and eliminated as soon as possible.

* The microsievert is a unit of radiation dose. Radiation dose can be used as a basis for calculating the risk that cancer could result in later life from the quantify of radi-
ation to vshich a person has been exposed.
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Terrestrial Environment
The Institute's terrestrial monitoring programme assesses the levels of artificial radioactivity in Irish foodstuffs and in the environment. During

1997, concentrations of radioactivity were measured in air, rainwater, drinking water, milk and other foodstuffs. Sampling of environmental mate-

rials and foodstuffs is undertaken on a nationwide basis in conjunction with Met Eireann, the Department of the Environment and Local

Government and the Department of Agriculture and Food. Airborne particulate and rainwater sampling sites are shown in Figure 2.

Airborne concentrations of krypton-85, measured at Clonskeagh in 1997, reflect the continued slow rise in atmospheric concentrations of this

nuclide which has been noted in recent years. Krypton-85 is released to the atmosphere primarily as a result of nuclear fuel reprocessing and,

therefore, the impact of the THORP plant at Seliafield on airborne concentrations will be of particular interest in the coming years as this plant

comes into full operation. The annual dose to an individual resulting from atmospheric levels measured by the Institute during 1997 was 0.01

uSv. As this dose is many times lower than that due to natural background sources, the current atmospheric concentrations of krypton-85 are

not considered to be radiologically significant.

The monitoring of sheep was continued in 1997 in conjunction with the Department of Agriculture and Food with live sheep being monitored in

a limited number of upland areas and local slaughterhouses in those areas. These upland areas are in parts of the mountains of the north-west,

north-east and south of the country. The results showed that some sheep grazing these upland areas continue to have radiocaesium activities

above the level considered suitable for marketing. Before being slaughtered, sheep from these areas are grazed on lower richer pastures where

the radioactivity levels decrease rapidly. This was confirmed by monitoring sheep at local slaughterhouses and the results continue to show that

regular consumption of sheep meat does not constitute a significant health hazard.

The measurements carried out during 1997 show that the levels of artificial radioactivity in air, water and the food-chain remain low and

are virtually indistinguishable from global background levels which occur in the main from past atmospheric weapons testing. The pro-

gramme, therefore, gives continued reassurance that in Ireland the levels of artificial radioactivity in the terrestrial environment do not give

rise to public health concern.

Radioactivity in Export Products
The Institute provides a testing and certification service to Irish exporters. During 1997, 5815 certificates were issued for a range of product

types including: beef, lamb, pork, milk powders, dairy products and a range of processed foods. By comparison, 4767 and 5600 certificates

were issued in 1996 and 1995 respectively.

Figure 1

Technetiurn-99 in Fucus vesicuiosus from Balbriggan and Greenore, 1988 - 1997
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The principal work of the Institute's Radon Group involves the measurement of radon concentrations in buildings. The number of detectors issued

in 1997 reached a record high, rising by 36% over the previous year to approximately 11,000 detectors (Figure 3).

Up to the end of 1997 the Institute, through its surveys and requested tests, had carried out radon measurements in approximately 10,200

homes and had identified over 1,200 of these as having radon levels exceeding the Reference Level of 200 becquerels per cubic metre (Bq/m3).

Although the owners of all homes with high radon levels are advised by the Institute to carry out work to reduce the radon level, the vast major-

ity fail to do so, presumably in most cases for financial reasons. Acknowledging this, the then Government, in April 1997, announced the intro-

duction of a grant scheme to assist householders in meeting the cost of remedial work. Regrettably, however, it has not been found possible in

1998 to provide the funds necessary for the implementation of the scheme.

Also in 1997, the Department of the Environment and Local Government amended the Building Regulations to include explicit requirements

regarding the incorporation of radon preventive measures in new dwellings.

In 1996, the European Council approved a new Directive setting out basic safety standards for the protection of the health of workers and the

general public against the dangers arising from ionising radiation. This Directive, which has to be transposed into Irish law by the year 2000,

includes, for the first time, provisions regarding exposure to natural radiation sources. Exposure of workers and/or members of the public to

radon in the workplace is explicitly addressed. The process of framing the necessary Irish legislation was begun in 1997.

Figure 3
Number of Radon Detectors Issued, 1991-1997
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National Survey of Radon in Dwellings
In June, the Institute published a second report detailing further results of its national survey of radon in dwellings.

The survey involves the measurement of radon for a twelve-month period in a random selection of houses in each

10 km x 10 km grid square throughout the country and the results are used to predict the percentage of houses

in each grid square in which the radon concentration will be greater than the Reference Level.

The second report gives results for counties Carlow, Donegal, Kildare, Kilkenny, Laois, Leitrim, Longford, Meath,

Offaly, Roscommon, Sligo, Waterford, Westmeath and Wexford. Measurements were completed in a total of

3,482 dwellings with mean annual indoor radon concentrations ranging from 63 Bq/m3 in Leitrim to 147 Bq/m3

in Sligo. The maximum value of 1,562 Bq/m3 was measured in a house in Co. Carlow.

The results show that almost all of Co. Sligo and a large area in the south-east of Ireland, covering Carlow, south

Kildare, Wexford and part of Co. Kilkenny, are classified as high-radon areas, i.e. areas in which more than 10%

of houses are predicted to be above the Reference Level.

In 1997, radon detectors were issued to householders living in counties Tipperary, Limerick, Clare and Mayo as

part of the national survey. Detectors were issued to householders in Galway, the final county to be surveyed, in

January and February of 1998. When the survey is completed the results will be used to provide a comprehen-

sive map of those areas in the country which are most affected by radon.

1991 1992 1993 1994 1995 1996 1997
Year

J Radon Measurement Service
i In addition to householders invited to have a radon measurement carried out free of charge in their homes as

part of a survey, the Institute also offers a radon measurement service on request, at a small charge, to householders and to occupiers of other

buildings. In 1997, almost 900 such measurements were carried out in homes and 30 in workplaces. Figure 4 illustrates the general increase

in private householders availing of the service over the past number of years, reflecting the growing awareness of radon in Ireland.

page 16
Radon in Show Caves
Personal monitoring of guides working in show caves in 1995 and 1996 revealed that radiation doses of up to 18,000 uSv were incurred by

individual guides. Although there are currently no regulations governing exposure to natural sources of radiation, the Institute strongly recom-

mended, in view of the magnitude of the doses, that all possible measures be taken to ensure that the radiation doses to tour guides be kept

as low as possible. To assist cave owners in implementing this recommendation, the Institute introduced a personal monitoring service for per-

sons likely to be exposed to significant levels of radon in the workplace. With the co-operation of the cave owners, all tour guides likely to receive

high doses are now monitored by the service.

It is important to note that exposure to radon in show caves will be subject to regulation following the adoption of the new Basic Safety Standards

Directive referred to above.
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The Institute continues to implement its responsibilities under the National Emergency Plan for Nuclear Accidents. This plan, which was issued

by the Department of Energy in 1992, is designed to provide a rapid response to the possible radiation exposure of the public and the environ-

ment as a consequence of a nuclear accident involving the release of radioactive material.

A review of this plan is being undertaken by the Institute and the Department of Public Enterprise. Particular attention is being paid to the lessons

learnt in the exercise of the plan which took place in late 1996.

One of the roles fulfilled by the Institute is the operation of an on-call service for the receipt of rapid notification of the occurrence of a radio-

logical accident which may have consequences for Ireland. Regular exercises of the international and national communication systems assigned

for this purpose took place during the year. These systems are the ECURIE system operated by the European Union and the system operated

by the International Atomic Energy Agency (IAEA). Messages are received by the Garda Communications Centre in Dublin, the national contact

point, and immediately relayed to the Institute's on-call duty officer. All messages transmitted during these exercises were received by the RPII

without delay.

Figure 5
Average Gamma Doss Rate (nSv/h)

December 1997
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The programme of international emergency exercises organised by the Nuclear Energy Agency (NEA) of the OECD,

which commenced in 1993, was continued in 1997 with an exercise based on an accident at a nuclear power plant

in Finland. Irish participation in this exercise was limited to the exercising of the international communication systems

for accident notification and receipt and transmission of radiological data between the EU Commission, IAEA and

Ireland. In addition, information was retrieved from Internet sites which were specially set up by the Finnish authori-

ties for this exercise.

The international communication systems such as telex and e-mail operated satisfactorily. However, there are still

some improvements required in regard to the clarity of the print on fax messages. The use of the Internet provided

an additional means of communicating radiological and other relevant information. However, it was not always pos-

sible to access the sites due to the number of participants in the exercise trying to view the sites at any given time.

Monitoring Facilities
The national monitoring systems for the continuous measurement of gamma dose rate, and the measurement of

radionuciide concentration in air and rainwater, were operated throughout the year. No elevated results were record-

ed except for occasional temporary increases in the dose rate reading due to radon washout. The maximum increase

due to radon washout at any station was 57 nSv/h above the normal value. The normal dose rate varies from sta-

tion to station and covers a range of values from 62-89 nanosievert per hour (nSv/h)*. The average gamma dose

rates for December 1997 are shown in Figure 5.

The Institute participated in the regular exchange of gamma dose rate readings with other European countries

throughout the year. This exchange of data is carried out under the European Data Exchange Platform (EURDEP)

j which is operated by the EU Commission's Joint Research Centre, Ispra, Italy. The number of countries participating

in this programme continues to increase. There are now 18 countries exchanging readings regularly through the central database at Ispra.
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Incidents
Reports on incidents and accidents at nuclear installations around the world were received through the IAEA information service. For incidents

in the UK, reports were also received from the UK authorities. A total of 60 incident reports were received during the year of which eight were

of incidents in the UK. None of the incidents was of direct significance for Ireland.

1,000 aanosieverts fnSrJ = 1 microsiever
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Table 2

Licence Categories

Category

Dentists

Hospitals

Veterinary Surgeons

ndustrial Gauges

_aboratory Instruments

Distributors

Research Laboratories

ndustrial Radiography

Lightning Preventors

Static Controllers

rradiator Facilities

vliscellaneous

Total

and Inspections, 1997

Licences Inspections

696
106
114
89
82
52
29
20
12
7
3

17
1227

37
56
20
47
32
16
17
21
5
3
4
-

258

Introduction
First introduced in July 1977, the licensing system, whereby sources of ionising radiation must be covered by appropriate licences, entered its

twenty-first year of operation this year. The initial focus of the Regulatory Service was on the control of sources of ionising radiation in industrial

and third-level educational establishments and in the larger hospitals where X-radiation and radioisotopes are used in diagnosis and treatment. By

the late 1980s, the system included dental and veterinary practices using irradiating apparatus.

Licensing and Inspection
Over the years there has been a steady increase in the number of licence holders, The total number at the end of 1997

was 1,227 compared with a total of 1,135 at the end of 1996,

As in 1996, there was no marked increase in the number of licence holders within any given category with the exception

of an increase in the number of licensed dentists from 623 to 696. The number of inspections also increased, from 184

in 1996 to 258 in 1997, due primarily to the availability of an additional inspector. The breakdown of licences and of

inspections by licence category is given in Table 2.

During the year licensees such as universities, large industrial users and large hospitals were asked to review their inven-

tory of sources of ionising radiation and to update the corresponding schedule in their licences. The updating of radiation

safety procedures and local rules remained a priority for inspectors with continuing progress being made in this area.

From the viewpoint of the safety of personnel working with sources of ionising radiation, particular emphasis was placed

on the licensee ensuring that all exposed workers were subject to individual dose assessment and that radiation survey

meters were calibrated annually.

In early October, the Regulatory Service moved to new offices in 1 Clonskeagh Square adjacent to the Institute's main

premises. The Minister of State with responsibility for Nuclear Safety, Mr Joe Jacob, TD, officially opened the new offices.

The additional space now available will allow the service to function in a more effective way as a distinct and cohesive unit.
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Incidents and Prosecutions
During the year incidents or breaches of licensing regulations occurred in the transport of radioactive substances, and in both the medical and

industrial sectors. The Institute brought successful prosecutions against two dentists and against a commercial company.

Three incidents, all involving radioactive substances in unsealed form being imported into the country for medical and research applications,

occurred in the last quarter of the year at Dublin Airport.

The first incident involved the accidental crushing of the external transport container of a technetium-99m generator destined for a hospital. The

damage was confined to the external container and part of the foam packaging between it and the generator, which remained undamaged. The

damaged container was replaced and the generator delivered safely to its destination.

The second incident also involved the transportation of a technetium-99m generator for a hospital. The lid of the external container became par-

tially dislodged during the flight into Dublin Airport. The generator was checked by Institute staff and was found to be undamaged.

The final incident was potentially more serious and involved the temporary loss of four packages containing small amounts of radioactive sub-

stances for use in in-vitro laboratory applications. The packages disappeared from the main cargo terminal at Dublin Airport but the Regulatory

Service was not informed that they were missing until five days later. At the insistence of the Institute, a thorough check of all documentary and

video evidence available at the main cargo terminal of Dublin Airport was then initiated. This revealed that the packages had been handed over to

a courier from a transport company other than the one authorised to receive them, and led to the recovery of the packages intact in a warehouse.

Both licensed companies involved were severely censured by the Institute for a number of deficiencies in their handling of the matter.

It should be emphasised that, while the occurrence of three transport incidents over such a short period is a cause for concern, there was neither

a release of radioactivity to the environment nor any measurable exposure of workers or members of the public in the course of these incidents.

It is also worth noting that about 4,000 similar packages are imported into and distributed throughout Ireland each year.

There were separate incidents involving the construction of X-ray facilities at two large hospitals where the required procedures for such under-

takings were not followed, The Institute considered these to be serious breaches of licence requirements but, as there were mitigating circum-

stances in both cases, neither hospital was prosecuted. Both hospital authorities were however warned that any future breaches of licence condi-

tions would result in the Institute taking the strongest action open to it.
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In the first case, an office was built over a fluoroscopy room for paediatric patients without the installation of shielding between the two rooms. An

investigation by the Regulatory Service into the radiological consequences of the incident concluded that, while the annual dose limit of 1 mSv for

members of the public had not been exceeded, the regulation requiring all exposures to be kept As Low As Reasonably Achievable (the ALARA prin-

ciple) had not been complied with. However, the likely doses to the individuals involved were relatively small and speedy remedial action was taken

by the hospital authorities once the matter came to light.

In the second case, the hospital built a new cardiac catherisation suite without notifying either the Institute or the hospital's Radiation Protection

Advisor, as required by its licence. An inspection of these facilities was subsequently carried out which identified unlicensed X-ray apparatus as well

as an unlicensed radioactive source of low activity in the new nuclear medicine department. These new facilities formed part of a large building

development programme at the hospital and management responded quickly to regularise the situation.

During 1997 the Institute learned that three sealed sources had been lost at two hospitals. All three sources were used as markers in nuclear med-

icine examinations and were of low activity, only slightly above licensable quantities. Given that the radiological significance arising from the loss

of these sources was low, the Institute decided that further action was not warranted. Steps were taken by the hospitals to prevent further loss of

such sources and the Institute has made it clear that any future similar incidents will not be viewed so leniently.

In a potentially serious incident in the industrial sector, a nuclear density gauge containing a caesium-137 source was damaged as a result of expo-

sure to extreme heat. The unit was subsequently replaced by a spare device. Unfortunately the damaged unit was not immediately returned to its

storage location and remained missing for a number of days. A full investigation by the Institute concluded that any doses received by staff were

of the order of a few uSv and therefore not significant. The licensee has implemented improved procedures aimed at preventing a recurrence and

the gauge in question is now safely and securely stored.

Also in the industrial sector, a company licensed for custody of a disused nuclear density gauge failed to renew its licence, despite several reminders

from the Institute to do so. A successful prosecution was subsequently taken against the company in question, which was fined and ordered to pay costs.

Successful prosecutions were taken against two dentists in 1997. In both cases, the Regulatory Service was taking action to prevent the dentists

using X-ray units that did not meet the performance requirements specified in the "Code of Practice for Radiological Protection in Dentistry". One

of the dentists pleaded guilty to unlicensed custody of irradiating apparatus and the other to the offence of obstructing an Institute inspector. The

latter accepted that his behaviour was inappropriate and apologised unreservedly to the Court. Both dentists were fined and ordered to pay costs,

and have replaced their sub-standard X-ray units with new units that comply with the requirements of the Code of Practice.

Radioactive Waste
The Regulatory Service continued to encourage licensees with disused sealed radioactive sources to return these to the supplier in the country of

origin. During the year, a positive development was the agreement reached by a licensee with a UK company for the decommissioning of a MKIV

Hotspot Irradiator containing approximately 33 terabecquerels (TBq) of cobalt-60 held at a location in Dublin.

The operation involved the transfer of the Hotspot source from its housing to an approved transport container. The Regulatory Service issued the

necessary licence only after it had critically evaluated and approved the safety of the operation as presented in a comprehensive document pre-

pared by the UK contractors.

In its 1996 Annual Report, the Institute noted its concern at the arrangements in place at a major Dublin hospital for the storage of its radioactive

waste. At the time it was believed that planning difficulties which were delaying the construction of a new store had been overcome. It is therefore

disappointing to report that at the end of 1997 the store had still not been brought into operation. The institute continues to impress on the hos-

pital concerned the importance it places on the speedy completion of the project.
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Personnel Dosimetry
The Institute supplies a comprehensive range of personnel dosimeters for assessing the dose resulting from occupational exposure to ionising

radiation. The dosimeter types available include whole-body dosimeters capable of determining the dose from X- or gamma rays, beta rays and

neutrons and extremity dosimeters which measure the dose from X-, gamma or beta rays. Over 60,600 dosimeters were issued in 1997, com-

prising approximately 50,000 whole-body TLDs, 5,000 whole-body film badge dosimeters, 4,500 extremity dosimeters and 1,100 fast neutron

dosimeters. Approximately 5,600 workers were monitored by the service in 1997, a slight increase on the previous year.

The conversion of the service from the use of film dosimeters to TLDs for whole-body monitoring was completed during the year.

Whole-body doses in excess of 1 millisievert (mSv)* were received by 24 individuals during 1997. Of these, ten were hospital radiographers,

nine were industrial radiographers and the remaining five were employed in other industries where sealed sources are used in various control

processes. The highest individual dose recorded was 4.8 mSv.

Measurable extremity doses to hands and head were recorded by personnel involved in research and working in the cardiology, radiotherapy

and nuclear medicine departments of hospitals. Individual doses varied considerably within each field and depended mainly on workload. The

highest annual extremity dose recorded was just under 120 mSv compared with the legal limit for exposed workers of 500 mSv. This dose was

received by a cardiologist and can be attributed to a high case load at the hospital concerned.

Instrument Calibration
The Institute offers a calibration service for ionising radiation dose/dose rate meters and contamination monitors. These instruments are used

by licensees who are required by legislation to undertake radiological environmental surveillance in areas of the workplace where there is a risk

of exposure. The regulations also require that such instruments are calibrated at least once a year.

Instruments are checked for accuracy of response to radiation of different energies and/or dose rates using equipment calibrated and traceable

to a primary standard laboratory. In 1997, a total of 260 instruments were tested, of which eight failed to meet the manufacturer's specification.

Licensees holding sealed radioactive sources are required to have them tested for leakage once every two years. Testing is carried out by wip-

ing the source or source housing and analysing the wipe for radioactivity. In 1997, a total of 583 sources was checked. One test on a prome-

thium-147 source showed a level of activity in excess of the 185 becquerel limit. The source in question had not been in routine use and has

since been returned to the original supplier for disposal.

1 millisievert (mSv) = 1,000 microsieverts
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Marine Radioecology
Research on the Arctic Marine Radioecology or ARMARA project continued at the Institute during 1997. This project is partially funded by the

European Union under the Nuclear Fission Safety Research Programme and involves thirteen laboratories in nine countries. It is co-ordinated by

the Radiation Physics and Radiocarbon Dating Laboratory in University College Dublin. The project is concerned with an assessment of the poten-

tial dose consequences to the European seafood consumer from the radioactive contamination of Arctic waters. As part of this project, the

Institute is exploring the phenomenon of plutonium bio-turbation in marine sediments due to the activity of sedentary invertebrates and the role

they play in the transfer of radioactive contamination into the food-chain. As the Institute's principal interest is an evaluation of the transfer mech-

anisms, much of the research to date has been carried out in the Irish Sea.

The Irish Sea research programme included two marine expeditions, one in the eastern Irish Sea and the other in the western Irish Sea. Samples

taken on these expeditions included a variety of marine invertebrates, sediment, water and suspended material. The analyses of these samples

for plutonium and americium content was completed in 1997. The resulting data demonstrated a marked contrast in activity concentrations in

the two zones of the Irish Sea. For example, plutonium-239,240 activity concentration in the Echinoderm Cucumaria sampled in the western Irish

Sea was 2.8 BqAg (dry weight) compared with 75 Bq/kg (dry weight) in the same species from the eastern Irish Sea. Furthermore, the Institute

undertook a review of the current state of knowledge of actinide bio-kinetics in marine invertebrates. The review was submitted as a technical

document to the European Commission in 1997 as part of the Institute's contribution to the ARMARA project.

In August, the Institute accepted an invitation from its project partner, RIS0 National Laboratory in Denmark, to participate in an expedition to Thule

in northern Greenland, where there is plutonium contamination resulting from an accident in 1968 to an aircraft carrying nuclear weapons. The expe-

dition provided a valuable opportunity for the Institute to study the interaction between plutonium and marine invertebrates under extreme conditions.

In November, the Institute hosted the fourth contractors' meeting of the project. The meeting was used to review the work carried out by ali of

the participating laboratories over the preceding two years as well as to prepare for the submission of a mid-term report to the Commission.

Terrestrial Radioecology
Ecosystem modelling - forests

The Institute continued its forest radioecology studies as part of an international programme entitled "SEMINAT" aimed at identifying and measuring

the key radiocaesium fluxes within forest ecosystems. Study sites have been established in forests in five European countries. During 1997 radio-

caesium distribution and migration were recorded in each of these forests. These measurements will be used to calibrate a computer model describ-

ing the fate of radiocaesium in forest systems; significant progress on a first version of this model has been achieved.

Ecosystem model/ing - peatlands

Another aspect of the SEMINAT programme concentrates on radiocaesium in natural grazing systems. In Ireland a peatland system is being stud-

ied for comparison with Alpine pastures in Northern Italy and Southern Germany. Progress on this project during 1997 focused on an intensive

programme of field sampling and analysis of radiocaesium behaviour in soils and plants. This data set is the basis of a new ecological model of

natural grazing systems. The results so far suggest that radiocaesium concentrations in peatland vegetation are decreasing but that the rate of

decline has decreased in recent years.

Restoration strategies

Since the Chernobyl accident scientists throughout Europe have learned a lot about ways of limiting the negative effects of radioactive contamina-

tion of the environment. As part of an international programme entitled "TEMAS", the Institute is currently collating this knowledge to produce a "deci-

sion support tool". This tool is in the form of computer software which combines user input information on the local environment with all available

information on options for environmental restoration. The subsequent output from this software is a range of suggested options for dealing with

radioactive contamination in the local environment. A unique feature of this TEMAS software is that it considers not only the control of the radioac-

tivity in the environment but also the secondary economic, social, and environmental consequences of the restoration process.
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Application of potassium fertiliser, which reduces transfer of radiocaesium from soil to plants, is a proven restoration strategy on certain agri-

cultural soils. Experiments have been conducted to test the effectiveness and practicality of this restoration strategy on peatland soil. Figure 6

presents results which show that a springtime application of potassium to this soil stimulates an earlier presentation of the typical mid-summer

peak in caesium-137 activity concentration in the heather Calluna vulgaris. More importantly, there is an approximately 50% reduction in the cae-

sium-137 activity concentration in the heather biomass throughout the subsequent growing season.

Restoration strategies in the forest environment are being studied in Belarus under research project "FORECO". In Belarus the forest represents a

source of employment, food, grazing, fuel and recreation. The aim of this project is to evaluate the management options for radiocaesium conta-

minated forests and in particular to identify the social, economic, and ecological consequences associated with the different restoration measures.

The Institute is contributing to the development of a software package to be used as an aid to decision-making in the management of forest ecosys-

tems. The work programme is scheduled to be completed by the end of 1999.



Figure 6
137Cs activity concentrations measured in the

heather Calluna Vuigaris following a springtime treatment
of the soil with potassium (KCI) fertiliser
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The Institute continued to support strongly at international level the development of radiological protection and nuclear safety standards through

participation in the standing committees, expert groups and working parties of the European Union, the United Nation's International Atomic

Energy Agency (IAEA) and the Nuclear Energy Agency (NEA) of the Organisation for Economic Co-operation and Development (OECD). The

Institute also participated in the arrangements for the exchange of information with the Nuclear Installations Inspectorate of the UK Health and

Safety Executive and the UK Department of the Environment, Transport and the Regions.

European Union
The Institute participated actively with the Department of Health and Children at European Council level discussions on the development of a

revised Council Directive on the health protection of individuals against the dangers of ionising radiation in relation to medical exposures. This

new Directive essentially expands those provisions of the recently revised Council Directive on basic safety standards for the protection of the

health of workers and the general public against the dangers arising from ionising radiation, by laying down specific measures relating to the

protection of patients. The Directive was approved by the European Council of Ministers on June 30, 1997, and Member States are required to

bring into force laws, regulations and administrative procedures to comply with it by May 13, 2000. The revised Directive places greater empha-

sis on the justification of medical exposures, and requires the involvement of both prescribers and persons carrying out procedures in the justi-

fication process. Those involved in medical exposures are required to have adequate and practical training in their fields as well as competence

in radiation protection. A new requirement is for continuing education and training after qualification. The Directive requires Member States to

take steps to avoid unnecessary proliferation of radiological equipment and to ensure that quality assurance programmes are implemented.

Special attention is paid to the use of appropriate equipment and techniques for medical exposures of children, health screening and for expo-

sures involving high doses of radiation.

The Institute was also actively involved in negotiations on Commission proposals for the fifth framework programme of the European Atomic

Energy Community for research and training activities. This programme includes research into controlled thermonuclear fusion with the aim of

further developing the basis for the construction of an experimental reactor, into nuclear fission with the aim of improving the safety of nuclear

installations and the nuclear fuel cycle, and into radiation protection with the aim of improving the safety of workers and the public and the med-

ical and industrial uses of radiation, and of managing nuclear emergencies, as well as assessing and managing exposure from natural radiation

sources such as radon. Research into the environmental transfer of radioactive substances will focus on improving our understanding of their

behaviour in the environment. Whilst the fifth framework programme has been approved in principle by the European Council in 1998, the

Commission will bring forward proposals concerning the specific programmes for its implementation.

The Institute continued to provide a delegate to the statutory Group of Experts convened under Article 37 of the Euratom Treaty. Under the terms

of the Treaty, the European Commission is required to issue opinions on how plans for disposal of radioactive wastes are liable to affect other

Member States. It is required to consult the Group of Experts before issuing that opinion. In addition, the Institute participated in the consulta-

tive committee for the management of the nuclear fission safety programme which deals with the safety of the nuclear fuel cycle and radiation

protection research and in a committee established under Article 35 of the Euratom Treaty covering radioactivity monitoring in the European

Union. The transfer of knowledge in the fields of the radiation protection of workers, members of the public and the environment, emergency

planning and the safety of the nuclear fuel cycle is an important component of the European Union PHARE and TACIS technical assistance pro-

grammes and the Institute participated in the group of EU experts advising the Commission on the implementation of these programmes. The

Institute also acted in an observer role in the Irish Fusion Association, which brings together scientists in Irish academic institutions whose work

in areas related to nuclear fusion is funded by shared-cost contracts with the European Commission.
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Convention on Muclear Safety
Preparations began during the year for the first meeting of the parties to the Convention which is to be held in April 1999. The objective of this

meeting will be to review the progress Contracting Parties are making in meeting their obligations under the Convention. Each Contracting Party,

including Ireland, has to submit a national report to the Convention Secretariat by the 29th September 1998. Ireland will be required to attend

the meeting in April 1999 and participate in the Review procedure.

Joini Conven'don on the Safety of Spent Fuef IMsnagemenS:
and on the Safety of Radioactive Wsste Management
Work on the drafting of this Convention was brought to a successful conclusion during the year, following which the Convention was adopted by

a Diplomatic Conference held in Vienna in September. The Convention was opened for signature later in September at the General Conference

of the International Atomic Energy Agency, and Ireland was among its first signatories.

Muclezr Energy Agency (ffeA) of OECD
The Institute provides national representation on the Steering Committee of the NEA, and also on the Agency's Committee on Radiation Protection

and Public Health. In 1997 it also provided a member for an ad hoc Expert Group established to study the Radiological Impact of Spent Fuel

Management Options, i.e. to evaluate the pros and cons of the "reprocessing" as against the "once-through" options for management of spent

fuel from nuclear reactors.

Journal of Radiological Protection
Mr F.J. Turvey, Assistant Chief Executive, was appointed an international adviser to the editor of the Journal of Radiological Protection, a journal

highly respected in its field.
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Food Quality Testing
The Institute completed its participation in a European Commission operated project to assist in improving the quality of food testing in

Chernobyl-contaminated regions of Russia, Ukraine and Belarus. The project was funded by the European Union technical assistance pro-

gramme, TACIS. The project was co-ordinated and managed by the Irish semi-state body, Development Co-operation (DEVCO). Consultants from

the Institute and other organisations in Ireland and the United Kingdom were involved in the project under the technical direction of one of the

Institute's consultants.

During 1997, the project provided analytical equipment to laboratories in Bryansk, Minsk and Kiev for measuring radioactive, heavy metal and

pesticide contaminants in foodstuffs. This equipment included high resolution gamma spectrometers, atomic absorption spectrometers,

microwave digestive systems, a gas chromatograph mass spectrometer, laboratory balances, glassware and chemicals.

The consultants provided training in the use of equipment which was supplied to upgrade and extend the services provided by the beneficiary

organisations. Their laboratory quality control procedures were given assistance to bring them towards western European standards with a view

to formal accreditation.

An important feature of the project was the development of the individuals concerned. Visits were arranged for experts from the three countries

to provide them with first-hand knowledge of western standards and practices in food production and testing and institutional arrangements for

food quality assurance. In addition, training was provided in HACCP (Hazard Analysis Critical Control Point) principles and methodology and their

roles in European food control systems.

Regulatory Structures
A senior member of staff participated, as a member of a team of four experts, in an EU project aimed at strengthening radiological protection struc-

tures in Latvia and Estonia. The same staff member carried out a similar mission in Vietnam at the request of the International Atomic Energy Agency.
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information Service
As the national authority on matters relating to radiological protection and nuclear safety, the Institute provides an information service to keep

the public informed on relevant issues. During the year one press conference was held and 15 news releases were issued on a variety of sub-

jects including radon surveys and results of monitoring programmes. During 1997, the Institute answered over 135 media requests for infor-

mation and staff were interviewed on 33 occasions for television and radio. The subjects of Sellafield, radon and the Irish marine environment

continued to be of particular interest in the media during the year.

There is a continuing demand for information on the Institute and its activities with over 1600 enquiries received by the Information Service in

1997. The library at the Institute houses a specialised collection of books, technical reports and journals on radiological protection and nuclear

safety. The library mainly services the needs of the Institute staff but is also open to outside readers and provides a reference service to

researchers, students and members of the public.

Additionally, staff regularly participate in conferences, seminars and exhibitions both nationally and internationally. In 1997, the Institute provid-

ed speakers on over 20 occasions to public meetings, third level institutions, hospitals and other organisations. In addition, many visitors with

an interest in radiological protection, from home and abroad, were welcomed to the Institute by staff who gave presentations and tours of the

facilities and laboratories.

The IAEA's International Nuclear Information System (INIS) is an information system set up by the IAEA and its Member States with the purpose

of identifying publications related to nuclear science and its peaceful applications. The database is highly relevant to the Institute's areas of activ-

ity and the Institute provides the Irish Liaison Officer for the INIS system. Items relevant to the database and published in Ireland are input to the

system using software supplied by the IAEA and the data is sent using electronic mail.

During the year, the Institute continued its programme of publishing scientific reports, which were widely circulated to interested groups. In addi-

tion, an issue of the newsletter Radiation Safety Review was published. The newsletter examines a range of radiological protection issues and

brings people interested in radiation matters up-to-date on the activities of the Institute.

Lectures and Presentations
A senior member of staff participated as a visiting lecturer in the MSc course on Science Communication provided jointly by Dublin City University

and Queen's University, Belfast. At the request of the OECD the same staff member lectured at a workshop in Croatia for regulators from cen-

tral and eastern Europe. The Workshop concerned EU law on nuclear safety and radiological protection matters, and was aimed at helping those

central and eastern European countries preparing for entry into the EU to comply with relevant EU directives, regulations and decisions.

Staff of the Regulatory Service made eleven presentations on regulation of the uses of ionising radiation. As in previous years, staff addressed

the Radiological Protection Course at University College Galway. An invitation was also accepted to participate in the Diploma in Safety, Health

and Welfare at Work (Occupational Hygiene) which is run by the Centre for Safety and Health at Work of University College Dublin.

Presentations on the regulations governing the use of ionising radiation in Ireland were given to non-radiology doctors in St James's Hospital in

Dublin, and in Cork University Hospital, and also to the users of radioactive materials at Trinity College and University College, Dublin.

"Improving Standards in Radiological Protection in Ireland" and "The Role of the RPI1 in Improving Standards of Radiological Protection in

Dentistry" were the subjects of lectures given at a meeting of the Irish Dental Association in Sligo and at a meeting of the North Western Regional

Post-graduate Dental Committee in Donegal town, respectively. A dental meeting in St James's Hospital provided an opportunity to present a

paper entitled "Survey of Intra-oral Dental Radiography in Ireland".
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Environmental Radiation
This Committee provides advice on radioactivity in the environment and on the co-ordination with other bodies of joint work programmes
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I have audited the financial statements on pages 36 to 40.

Responsibilities of the Institute and of the Comptroller and Auditor General
The accounting responsibilities of the Institute are set out in the Statement of Responsibilities of the Institute on page 35. It is my responsibili-

ty, under Section 16 of the Radiological Protection Act, 1991, to audit the financial statements presented to me by the Institute and to report

on them. As a 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 con-

siderations 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 misstatement 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 affairs of the Radiological Protection Institute of Ireland at 31 December 1997 and of its income and expendi-

ture for the year then ended.

John Buckley

for and on behalf of the

Comptroller and Auditor General

14 December 1998
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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 judgements 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.

Mary Upton Geraldine O'Reilly

Chairman Board Member
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1.
The Radiological Protection Institute 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 Financial Statements have been prepared under the historical cost accounting convention.

3, Grants
Income shown in the Financial Statements under Oireachtas grants represents actual cash receipts in the year.

Fixed Assets
Fixed Assets are stated at cost less accumulated depreciation. Depreciation is calculated on a straight line basis by reference to the expect-

ed useful lives of the assets concerned. The rates used are as follows:

Office & Laboratory, Furniture & Equipment: 20%

Motor Vehicles: 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 Nuicleigh) Act, 1971 was in operation up to 31st

March 1992. A new scheme has been drawn up in accordance with the provisions of Section 13 of the Radiological Protection Act, 1991

and is awaiting final approval. Contributions of £60,787 in 1997 were credited against salaries. No provision has been made in the Financial

Statements in respect of Mure superannuation liability. Superannuation benefits are met from revenue as they arise.

6. Capital Account
The Capital Account represents the unamortised amount of income used to purchase fixed assets.

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.
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8. Income in Advance
Income in advance relates to licence fee income paid in advance by licensees in respect of future periods.



For the year ended 31 December 1997

1996
£

1,300,000
(12,392)

1997

Income
Oireachtas Grant in Aid

Transfer (from)/to Capital Account (Note 2)

1,287,608

162,190

151,085

180,109

519

42,453

91,790

628,146

1,915,754

1,017,428

39,062

56,862

44,404

37,459

59,019

187,037

107,123

79,156

22,310

3,900

11,374

189,426

1,854,560

Used for Current Purposes

Dosimetry Service

Product Certification

Contract Income

Interest Income

Other Income

Licence Fees

Expenditure
Salaries and Pensions (Note 3)

Dosimetry Service

Library and Information Service

Radon and Radioecology

Emergency Plan

Environmental Monitoring

Accommodation and Insurance (Note 4)

Travel and Subsistence

Telephone, Postage and Office Supplies

Recruitment and Training

Audit Fee

Miscellaneous including Professional Fees

Depreciation (Note 1)

1,279,000
53,553

169,149
181,412
143,905
2,198

56,592
87,887

61,194 Surplus/{Deficit) for year

134,315 Balance at 1 January

33,827 Transfer from Emergency Plan Non Capital Account

229,336 Balance at 31 December

1,332,553

641,143

1,973,696

1,100,781
58,859
54,866
50,847
28,770
62,267

201,729
96,454
132,277
23,322
4,524

40,694
170,224

2,025,614

(51,918)

229,336

177,418

The Statement of Accounting Policies and Principles, and notes 1 to 4 form part of these Financial Statements.
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As at 31 December 1997

1996

£

769,087

222,655

154,810

377,465

(107,076)

(41,053)

(148,129)

229,336

998,423

Fixed Assets

Current Assets

Cash on Hand and at Bank

Debtors and Prepayments

C r e d i t o r s - amounts fal

Creditors and Accruals

INCOME IN ADVANCE

Wet Current Assets

Net Assets

Notes

1

1997

£

715,534

195,654

189,302

384,956

(137,744)

(69,794)

(207,538)

177,418

892,952

229,336

769,087

998,423

Financed by:

!ncorne and Expenditure Account

Capital Account

177,418

715,534

892,952
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For the year ended 31 December 1997

1 langible Fixed Assets

Cost:

At 1 January 1997

Additions

Disposals

At 31 December 1997

Depreciation:

At 1 January 1997

Charge for year

On disposals

At 31 December 1997

Net Book Value at

31 December 1997

Net Book Value at

31 December 1996

Leasehold

Improvements

£

609,821
11,017

-

620,838

177,012
20,178

197,190

Office and

Laboratory

Furniture

and
Equipment

£

2,888,134
105,654

(393,186)
2,600,602

2,564,620
146,855

(393,186)
2,318,289

Motor

Vehicles

£

15,955

15,955

3,191
3,191

-

6,382

Total

£

3,513,910
116,671

(393,186)
3,237,395

2,744,823
170,224

(393,186)
2,521,861

423,648

432,809

282,313

323,514

9,573

12,764

715,534

769,087

2 Capital Account
1997

£

Balance at 1 January 1997

Transfer from Income and Expenditure Account:

Grants allocated for Capital purposes

Grants amortised in year

Balance at 31 December 1997

116,671
(170,224)

769,087

(53,553)
715,534
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Salaries and Pensions 1997
£

1996
£

Gross Salaries

Employer's P.R.S.I.

Pension Deductions

1,125,316
36,252
(60,787)

1,100,781

1,019,089
46,011
(47,672)

1,017,428

Breakdown of Salaries and Pensions

Administration

Regulation/Dosimetry

Environmental Monitoring

Information/Radon/Radioecology

Emergency Plan

Nuclear Safety

Charged to Income and Expenditure Account

163,792
322,992
283,019
229,347
56,106
45,525

1,100,781

149,931
305,439
267,279
196,315
54,242
44,222

1,017,428

4 Commitments and Lease Obligations - Operating Leases
3 Clonskeagh Square

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, the term of which expires on 1 October 2018. The rental is subject to review at five-yearly intervals.

The last such review date was 1 October 1993.

Floor 1, Block 1, 1 Clonskeagh Square

Lease commitments payable in the next twelve months amount to £10,000 on the basis of current rental rates and comprise rental pay-

ments on a leasehold interest, the term of which expires on 11 January 2002.
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