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EXPLANATORY MEMORANDUM

The Basic Safety Standards for the health protection of the general
public and workers against the dangers of ionizing radiation were re-
vised in 1976 (Council Directive of 1 June 1976, published in O, J,

‘No L 187 of 12 July 1976), Since then, the International Commission on
Radiological Protection - a scientific body which: is recognized as an
authority throughout the world and to which the Furatom Commission
and, subsequently, the Commission of the European Communities have
always referred for the purpose of laying down the Basic Safety Stan-
dards for the health protection of the general public and workers against
the dangers of ionizing radiation - has issued Publication 26, published

_in June 1977,

This publicaticn contains a certain number of recommendations
which, while not calling into question the fundamental principles of
radiation protection or the manner in which the latter is organized,
define new concepts and units and provide those whose task it is to
protect the health of individuals against any possible exposure risk
with a number of new values; these values are conceived in a more
coherent way, since they take account of new metabolic data, and are
calculated in a more legical manner, since they take account for the
first time of the additivity of the radiation to which the various organs
or tissues in question are exposed,

In fact, the values piroposed differ only slightly from previous
ones, Some of them,; particutarly those relating to the transuranic
elements, are generally more strict, Others are slightly less so, The
result is a new, more coherent system of calculation which corresponds
more closely to actual biological and metabolic processes; if the latest
scientific knowledge is to be made use of, this system shouid be adopted
without delay,

Other international organizations, hotably the IAEA, the OECD,
the WHO and the IL.O, are working out - on the basis of Publication 26
mentioned above ~ a joint recommendation addressed to the States members
of these organizations and incerporating the ICRP recommendations,

That being so, the Commission cannot dissociate itself from these
other internationa! organizations, Neither can it accept that the laws of
the Member States of the European Communities should be out of step
with the latest scientific and technical knowledge, This view is shared
by the Economic and Social Committee which, at its plenary session on
12,7,78, regretted the fact that there was an appreciable time lag before
workers and the general public benefited from this scientific and technical
progress and deplored the siowness with whic! national laws were
modified to take account ef the ICRP principles, which, be it sald, the
Directive of 1 June 1976 takes up in more lega! terms,
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The main changes centained in the proposal for a directive may
be summarized as follows:

Title | introduces three new units but, in doing so, gives users
the option of using the old units for some time to come, The Commission,
indeed, is aware of the dangers - particularly in the area of medicine
and of monitoring - of a sudden and premature introduction of units
with which most users are still largely unfamiliar,

Title 1l remains fundamenitally unchanged, Titles {1l and 1V take
account of the approach desciribed above, In addition, the dose limits
for workers and the public remain the same, except that the formula
D = 5 (N-18), the maximum permissible dose during one quarter and
the dose limit of 5 r*em/30 years per head of the population as a whole
are dispensed with, The non-retention of the latter limits does not, ’
however, imply a relaxation, In fact, the basic standards iay down
that any exposure must be justified and that protection measures must
be made as effective as possible, What is more, it is precisely because
these two principles of optimization and justification are also - and for
the first time - applicable to the medical field that it would have been
impossible and illogiczal to lay down a dose limit for the population as
a whole,

Titles V, Vi and Vil on the organization of radiation protection
measures remain virtually unchanged,

As regards Annex 1il, it will contain the figures for maximum
permissible intake laid down by the ICRP, The other annexes remain
virtually unchanged,

With a view to keeping the annexes in question in line with scientific
and technical progress and to obtaining the most appropriate figures as
quickly as possible, the final articles of the Directive provide for the
setting up of a standing committee on amendment and updating, referred
to as 'the Committee!, it Is anticipated thai Member States will have to
take special measures to incorporate the values laid down by the Conimittee
into their own national legislation as rapidly as possibie,

That is why the Commission is forwarding to the Council of
Ministers of the Member States of the European Community the enclosed
proposal for a directive, which makes some slight, but not fundamental
amendments to the Directive of 1 June 1976, ’ ,
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(Acts whose publication is not obligatory)

COUNCIL

Proposed revision (Oct 1977)

of the Council Directive
of 1 June 1976

. leying down the revised basic safety standards for the health protection of. the
general public and workers egainst the dangers of ionizing radiation

(76/579*Euratom) : .

THE COUNCIL OF THE EUROPEAN COMMUNITIES,

Having regard to the Treaty establishing the European Atomic Energy Community, and in parti-
cular Articles 31 end 32 thereof,

Raving regard to the proposal from the Commission, worked out afier obiaining the opinion of
a group of persons appointed by the Sciemtific and Technical Committee from among scientific
experts, in the Member States,

Having regard to the opinion of the Europesn Parliament °
Having regard to the opinion of the Economic and Social Committee ¢

Whereas the Treaty estabiishing the European Atomic Emergy Community prescribes that the’

basic standards for the protection of the health of the general public and workers against

the dangers arising from ionizing radiations, as provided for in particular in Article 30
thereof, must be laid down in order to enable each Member Stat., in accordance with Article

33, to lay down the appropriate provisions by legislation, regulation or administrative action
10 ensure cowpliance with the basic standerds to take the necessary measures with regard o
teaching, education end vocational training and to lay down such provisions in harmony with the
provisions applicable in ‘this field in the other Member States;

Whereas the Council, on 2 February 1959, adopted Directives laying down such basic standards

" (1) and whereas these were last amended by Directive 76/579/Buratom (2);

Whereas the usefulness of some modifications of the last Directive has become apparent in
the light of new scientific knowledge of radiation protection

Hhé::eaa the protection of the health of uorkérs and the general public requires that any
activity involving danger arising from ionizing radiations m-st be made eubject to regulation;

Wheroas the basic standards must be adapted to the conditions wnder which nuclear emergy is
used and whereas they vary according %o whether they are concerned with the individual safety
of workers exposed to ionizing radiations or with the protection of the general public;

1) 0F Fo 11, 20.2.1 .221/59.
523 0J No L 187 of 1295'? 1576 /%
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Whereas the protestion of the health of workers expoesed to ionizing radiations requirss, on
the one hand, the orgenization of measures to resirict exposure and procedures for measuring
exposure and, on the other hand, en adequate degree of medical surveillancey

Whereas the protection of the health of the gemeral public entails a system of surveillance,
inspection, and in the case of accident, intervention

HAS ADOPTED THIS DIRECTIVE:

TITLE I = DEFINITIONS

Article 1

For the purposes of this Directive, the following t{erms have the meaning hereby assig;xed to
“thems . . ‘ :

(a) Physical terms, quantities emd units

directly or indirectly. .

Activity (A): the quotient of dN by at, where dN is the number of spontaneous nuclear trans—
formations which occur in a2 quantity of a radionuclide im the time interval dt,

aN
L-‘a';

This definition does not apply to the words ‘asctivity’ and ‘activities' in Articles 2, 3,
4, 6, 6bis and 12, °
Becquerel (Bg)s the special mame of the SI unit of activity

1Bgalsl

In thie Directive the values to be used when the activiiy is expressed in curies are also
given.

101 = 3.7 x 101° By (exastly)
1 Bg = 2.7027 x 10721 ¢4

“

_.Abgorbed dose (D)s the quotient of 4 by dm, where d is the mesn energy imparted by ionmizing

rediation to matier in a volume olement and dm is the mess of matter in thet volume element.
de ’

Da=—

dn SR
Gray_(Gy): the special name of the SI unit of sbsorbed dose.
' 16 =1 J kg™t

In this Directive the values to be used whon the absorbed dose is expressed in reds are.
also given. : ’ 2

1 red = 1072 gy .
1 Gy = 100 rads

1
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Linear_energy transfer or restricted linear collision stopping - powar_(La)s the quotient of dE

by dl,_where dl is the distance traversed by a charged perticle in o medium and 4E is the
energy loss due to collisions with energy transfers less than e given value A,

dE
For radiation protection oa.lculétions, all the transferred energies are included, so that

: . L, becomes L,
Fluence (@) _of particles: the quotient of dN by da, where dN is the number of particles which
enter a sphere of cross-sectional area da.
{

dN
onda

Fluence rate_( @)s the quotient of do by dt, where d@ is the imcrement of particle fluence
in the time interval dt.

4o
?=2

(b) Radiological, biological and medical terms . .

Irradiationt any irradiation of persoms by ionizing radiation. A distinofion is made betweens

- oxternal irradiation: irradiation resulting from sources outside the body;
- internal irradiations irradiation resulting from sources insids the body;
- total irradiation: the sum of externmal and internal irradiatiocu.

'_c_ogtlng_ov_x_s_esbg_sgrgl External irradiation where the sources of rzliation subjects the body

%o prolonged irradiation although iis intensity may vary with time or internal irradiation due
to continuous intake al ough its level may vary with time.

Single_exposure: External irradiatiom of short duration, or intermal irradiation following
intake of redionuclides over a short periocd.

Quality factor (Q)s a function of linear enmergy tramsfer (L o»), used ‘to weight absorbed doses
in such & way as to indicate their significance for radiation protection purposes.

Dose_egquivalent (H)s the product of the absorbed dose (D), the quality factor (Q) and the—~- -
product of all other modifying factors (N). Where the word 'dose® is used alone the meaning .
ia alwaye that of 'dose equivalent!, .

Sieverts the special neme of the unit of dose equivalent when the absorbed doze is expres;ed

in grays. In this Directive the values to be used when the dose equivalent is expressed i
rems are also given ‘

1l rem = 10‘-2 Sv ) . — s
1l Sv = 100 rems .
Deep_doss equivalent index, EI 44, at_a points the maximum @ .: squivaleat within the 28 cm

diameter core of a 30 diemeter sphere centred at this point w congisiing of material equi-
valent to soft tissue with a density of 1 gocm“'3o

Shallow dose equivalent ingezc_,_nl, 8,_8t & points the maximun dowe equivalant within the volumc
between 0.07 mm and 1 cm from the surface of & 30 cn diameter sphare cen'i;:vgd at this point and
consiating of material equivalent o soft tissue iith a density o7 1 g.cm™. It is not neces-—

sary to determine the dose equivalent im the auter layy of thicku:zn 0.07 mm.
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FEffertive doset the weichted mean of the average doscc in the various organs or tissues
evaivated by the methed set cut in Arnex IT, Sertion k.

Whole body irradistiont irrediztion regarded as waiTorm through the whole body.

Partial bodv irradiations irradiation predominantly of part of .the body or of one or more
orFans. Or tissues, or irrsdiation which is not regarded as uniform through the whole body.

Commitied doset the dose to en orpan or to e tissue over a period of 50 years, resulting from
an_intake of one or more radionuclides.

GCenetic dose: the senetic dose to & population is the dose which, if i} were received by
sarh nerzon from conrepiion 4o the mean age of childbearing, would result in the same genetic
turden to the whole vooulation as do ithe actual doses recreived by the individuals of this

novulation. The genetic dose can be assessed as the annual genetically significant dose mul-

tiplied by the mean age of childbearing, which is teken to be 30 years.

Annual reneticallv sipnificant dose to o population: the‘average of the individuel annual
ponad doses, weiphted in the case of each individual dose for the expected number of children
conceived subseruent to irradiation. : .

Collective domes the collective dose "5’ %o & population or group is given by the somma-
tion 5 . . )
Se g B Py '

where H, 18 t éosé 40 the whole body or tc a specified oréan averaged over the Pi men-
‘bers of ‘the 1 subgroup of the population or group.

Radioactive contamination: the contemination of eny meterisl, swrface or savironment or of a
verson by radioactive substances.

In the specific case of the human body, this contsminstion includes both exierral skin conta-
* mination and internzl contamination irrespective of methed of intake,

Dose 1limitss The limits th-* are established in thie Directive for the doses resulting from
the exmosure of exposed workers, epprentices and students, and members of the public, exclu-
ding the doses resulting from natural background radiation a2nd irradiation of individuals as
a result of medicel examination end tresiment andergone by them. The dose limits apply to the
gun of the doses received from ezternmal irradistion during the period comsiderad and the
commitied doses resulting from the intake of radionuclides during the safue period.

¢

Intake: the activity entering the bo&y from the external enviromment.
bbbl . . i
Limit of anmual imtakes for a given individwal, the activiity which, when introduced inte thé&"

body, results in a commitiecd dose eoual to the appropriate limit of sanual dose laid dowm
in Articles 7, 8, 9 and 11, .

Derived limit of concantration of radionuclides in the z2ir inhaled expressed in units of
activity per unit volwme is the annual mean counceniration im the air whiech, inhaled.over a .
2000 hours' work, gives on intake eguel %o the limit of anmual intake,

Radiotoxicitvs the toxisity atiributable to ioﬁiming radiation emitted by en incorporated
radionuclide end its deughters; radiotoxicity is relsted not only to the radiocactive charac=

teristics of the radionuclide but also %o its chemical and physical state and 40 the metabo-
lism of the ‘element in the bedy or in the organ.




(c) Other terms
Source: an epparatus or substance capable of emitting ionizing radiation,

Sealed_source: a source consisting of radioactive substences firvly incorporated in solid
and effeotively inactive materials, or sealed in an inactive container of sufficient strength
to prevent, under normal conditions of use, any dispersion of rafioactive substances and any

possibility of contamination.

Redioactive substence: any substance that contains one or more redionuclides of which the
activity or the concentration cannot be disregarded es far as radiation protection is concer-
ned.

-

Natural background radiation: consists of 2ll ionizing radiation from natural terrestrial and

cosmic sources, to the extent that the irradiation which it ceuses is mot significantly in-
oreased by mat. .

Critical assemblys an assembly of fiseile materiale in which i% is feasible to meintain a
chain reaction. ’

Whole populations the entire population, including expoéed work:rg, epprentices, siudents,

and members of the public. .

Exposed workers: persons subjected, as a result of their work, to an exposure liable to
result in sn annual dose greater than 1/10th of the limits of the annual dose laid down for
workers. .

Critical groups of the population: groups comprising persons whose exposure is' reasonably
uniform and representative of that of the more highly exposed individuals in ihe population.

Members of the publics individuals in the population excluding sxposed workers, apprentice
end students, during their working hours. .

Controlled arsa: an area subject to special rules for the purpcs.s of protection aga.:l.nst io=

DO e - e e e o

nizing rediation aad to which access is comirolled,

Supervised area: an arsa subject to appropriate supervision for the purpose of proteciion
against ionizing radiation.

Intervention levels a value of ebsorbed dose or dose equivalent of a derived velue fized in
connection with the drawing up of emergency plans.

Approved medical practitioners a medical practiticner resporsible for the medical surveillance

of workers of category A as defined in Article 23, whose capacity to act in this respect is
recognized by the competent authorities, .

Qualified experts: persons having the knowledge and training aceded to carry out physical or
technical tests, or radiochemical tests, or to give advice in order %o susure effective protec
tion of individusls and corréct operatiom of protective i siallations, as the casge may be,
whose capacity to ect as a qualified expert is recogminzed ., he competent auwthority.

ﬁ_cgige‘gt_s; ‘en unforeseen event that canses demage fo an insi T_ation or disrupts the mormal
operation of an installation, end is likely to result for one or more persons in a dose exce:-
ding the dose limits. '

Planned special gxpopurs: an exposure causing an annual dose %o exceed a limit of annmal doai«a-.
for exposed workers, permitted exceptionally in cerisin situations during normal eperations
when alternative techniques which do mot involve such >r¥posures cannot bu usede ’
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.

Accidental exposural exposure which ie of a fortuitous snd involuntary nature and in which A

[ g g

= dope limit for exposed workers is exceeded o

Fmergency Sxposurss an exposure, justified, in sbnormal cemditions, in the interests of brin-
Ei-ﬁg help %o endangered individuals, preventing exposurs of a large mumber of ;.Jeople, or
saving & valuable installation, and in which & dose limit Ffor exposaed workers is exceeded,
and in which the limiis for planned special exposures may also be exceeded. Emerg2ncy eXpo—

surea sholl apply only %o volunteers.

TITLE IT ~ SCOPE. REPORTING AND AUTHORIZATION

—

Article 2

This Directive shall apply %o the production, preoessing, handling, use, holding, storage,
transport and disposal of matural apd artificiel radicactive suhstences and to any other.
activity which involves & hazard aricing from icmizing radiation,

Article 2

Each Member State shall maks the reporting of the aotivl!sies referred to in Article 2
compulsory. .

Without prejudice %o Article 5 mnud im ithe light of possible dangers and other relevant consi-
derations, these activities shall be subject to prior authorizetion im cases decided upoa by
each Member State. ‘

o

Article 4 ’ .

Hithout pre:iu;iice %o Article %, these requirements for reporting and cbiaining prior eunthori.- '
zation need not be applied to activiiies involvings

(a) radicactive eubstanués when the esmounts do mot exceed im iotal the values given in
Annex I .

(b) radiocsctive substances of a concentratiom of less then 100 Bg g~ (0.0027 ,Ci g~1) this

limit being increased to 500 Bg g~l (0,014 et &1) for solid matural radioactive
substances}

(¢) the use of mavigation imstrumenis or iimepleces cowteining radioluminescemt paint, but.
not their manufactuie or repair exvept as provided for iu paregraph (a);

(4) epperatus emitting ionizing radietions and containing radicactive substances im amounts
ester than the values specified in (a), provided %hets

zi; it is of a typs approved by the competent euthoriiy; o

2) 1% posseases adventages in relation tc the potential hezard that, in the opinion o
the competent authority, jusiify its use;

{3) it ie constructed in the form of sealed sources emsuring effective proteotion against
eny contact with the radiocactive substences and sgainst any lsekage of them; and

(4) 1t does not cause 2% any point sitvsted at a distance of 0.1 m from the accessible
gurfece of the apparatus end wnder mormal operating comditions, o dose raie exceeding

1 sy r (0.1 mrem n71)

(e) epparatus other than television receivers cmitting ionising rediation but not containing
any radloactive substances, provided thats

ilg it is of & iye approved by the competent amthority;
2) it posmesses advantagss in relation %o the potential hazerd that, in the opinion of
the competent authority, justify its usey and
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Al
(3) it does not cause, at any point situated at a distance of 0.1 m from the accessible
surface of the apparatus and under normal operating conditions, a dose rate exceeding

1 p Sv it (0.1 mrem h"l);

(f) television receivers which do not osuse, at amy point situated atl a distance of 0.05 m
from the accessible surface of the receiver, & dose rate exceeding

5 sv 2~} (0.5 mrem .h"l).

Article 5

Apart from the prohibitions provided for by national law, and irrespective of the degree of
danger involved, a system of prior authorization must be applied in respect ofs

(a) the administration of radicective substances to persoms for purposes of diagnosis,
troatment or research;

(b) the use of radiocective substances in toys emd the importation of toys containing radio=
active substances; : L

(o) the addition of radioactive substences in the production and manufaciure of foodstuffs,
medicinal products, cosmetics and products for houschold use (exg:ept for the instruments
and timepieces refarred to im Article 4 (o) and the importation for commersial purposes
of such goods if they contain radiocactive subsiences-

TITLE TII — LIMITATION OF DOSES FOR CONTROLLABLE EXFOSURES

Article 6

The limitation of imdividual and collective doses resulting from conirollable exposures
shall be baced on the following general principless

(8) BEvery activity resulting in an exposure %o ionizing radiatirn shall be justified by the
adventages which it produces. )

(b) A1l exposures .hall be kept as low ac reasonsbly achievable.

(o) Without prejudice to Article 10, the sum of the doses and committed doses received shall
. bot exceed the dose limits for exposed workers, members of *he publioc, apprentices and
students, as the case mey be, as specified in this title. T
The principles set out in (a) and (b) abovs apply %o all exposures +to rediatior énd include -
medical exposures. The principle set out in (c) does not apply %o the exposure of individuals
es a result of medical examination and treetment undergome by them. : . )

Chapter I -~ Limitation of doses for expogsed workers
Article 6bis

1. Horkers under 18 years of age mey not carry out any a.c;'tivit;y- which would resmuli in their
being exposed workers, :

2, During prognency or theé zursing peried, women must mot Lo ¢ pleyed im work imvolving a
risk of high expesure; if necessary, a speciel watch wil. . kept for todily radicactive
contamination,, .




Articie 7 ~ Whole body irradiaiion

i, The dose limit for whole body irradisiion of exposed workers shall bs SQ nSv {5 rems)
in a year.

2, For women of reproduciive capacity, the dose %c the ghdomen shail not exceed 13 mSv
(1.3 rems) in a guavrter.

3. As moon &8 pregnency is declared, msasures stall be tsken %o ensurs thet exposure of

the woman concerned in the context of her ewploymest is such that the dose {0 the foetus,

sccumiiated over %he period of time beiween declaration of pregnancy and the date of
delivery, remains as small as is reasonably practiceble and in no cese exceet.ls 10 mSv
(1 rem)e T gemeral, this limitaticn car be achieved by employing ths woman in working
oconditions eppropriats to category B workers.

Article 8

In the case of partial body irradistions . . .

{2) the dose 1imit for the effective dose evalusted by the method set owt in Annex IT,
Saction E, shall be 50 mSv (5 rems) in & yearj the average dose in each of the organs
or tissues involved shall mot exceed 500 mSv éSO_rems) in a year.

() In edditions . .
- tho dose 1imit for the lems of the eye shall ta 300 mSv {30 rems) in & year;

- the dose limit for the skin ehall be 500 wSv (50 rems) in a ysar, and shell epply” -
¢ the dose averaged over any aree of 100 cng

= the dose 1imit for the bemds, foresrms, feot end enkles shell be 500 mSv (50 rems)
in & year.

R Y

Chapter 11 — Limitation of doses for apprémtices and siudents

" Article 9

1. The dose limits for spprentices and students aged 18 years or over wio sre training
for cmployment involving exposure to ionizing radietion or who, in the course of their
siudies, are obliged to use sources, shall be egqual %o the dose limiis for exposed wor=
kers laid down in Articles 7 and 8, C e .

b

2s The doge limits for apprentices and students aged belween 16 and 18 years who are trai~
ning for employment invelving exposuve o lonizing radialion or who, in tha course of
thelr studies, are cbliged to use sources, shall te egual to 3/10‘ths of the limite of
annusl dose for exposed workers laid down in Articles 7 and 8. )

3. The dose limi%ts for spprentices and stodenis dged 16 years or over whe are .m0t subject
40 the provisicnes of paragraphe i and 2 and for spprentices and students ag%d lesz than
16 years, shall be the same as the dose limi%s for members of the public specified in

Article 11, However, the coniribution to the sunual doses that they are liable to receive

by virtus of tha training ghall not exceed ome-itenth of ths dose limits specified in

drtjicls 1l =nd e2ch aingle exposure shall not excecd ome-hundredih of those doze limits. -
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Ghapter TII ~ Planned special exposures

Article 10

1. Only workers of category A defined in Article 23 may be subjected to planned special
exposures. Bach planned special exposure must be the subject of am appropriate permit.

Such a permit shall be given only in exceptional situations 'ium.ng normal operations when
alternative techniques which do not involve such exposures cannot be used. Account shall
be taken of the age and health of the workers involved.

2. The doses or commitied doses received as a result of planned special exposures must not
in any year exceed twice the limits of annual dose laid down in Articles 7 and 8 or, in
a lifetime, five times those dose limits. '

3. Planned special exposures must not be suthorized:

(e) if, during the previous 12 months, the worker has received a.n.exposu.re giving rise
to doses in oxcess of the limits of amnuel dose laid down in Articles 7 and 8, or

(b) if the worker has previously received accidental or emergency ‘exposires, the sum of :
the doses from which exceeds five times the limits of annual dose laid down in°Articles
7 and 8§ or .

(c) if the worker is a woman of repreductive capacity.

Y

4o The exceeding of dose limits as 2 result of planned special exposure shall not in itself,
be a reason for excluding the worker from his usual occupation. Subsequent conditions
of exposure shall be subject to the agreement of the approved medical practitioner. 2,

S0 All planned aspecial exposures must be entéred in the medical record provided for in Article
35, in which the estimaied value of the dose of the activities taken into the body shall
also be entered. -’

6o Before receiving a planned special exposure, the worker shall be given appropriate infor=
mation about the risks involved and the precantions to be taken during the operation.

Chapter IV - Limitation of doses for the population

Article 11 - Dose limits for members of the public .
) l. The following dose limits shall apply withoui prejudice to Article 12, -
.. 2s In the case of the whole body irradiation the doss limit chall be 5 mSv (0.5 rem) in a
yeare. .

‘3o In the case of partial body irradistions

(a) the dose limit for the effective dose evaluated by the method set out im Anmex 1T,

Section E, shall be 5 mSv (0.5 rem) in a year; the average dose in each of the orgens
or tissues involved shall not exceed 50 mSv (5 rems) in a year.

(b) In additions

= the dose limit for the lems of the eye shall be 30 7.- (3 reme) in a year,
= the dose limit for the skin shall be 50 mSv &5 rem:-} in a year, and shall zpply
to the dose averaged over any area of 100 cm<2. ’ .

o I:a dose limit for the hands, forearms, feet and anklss shell bx S0 mSy (5 rems)
a8 year. .

Article 12 - Exposure of the population as a whole

1. Each Member Siate shall see that the contribution to the irradiation of the populwhioni
es a vhole from each activity is kept to the minimum amount mecessitated by that activity,
taking account of the principles set out in Article 6. . :
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Article 16 - Combinations of external end internal jrradistion

R AL

- Tha to-?;alvof all such coniributions shall be kept under review and in particular the
genetio dose resuliing from all these coniributions shall be esiimaked.

3. Member States shall regularly transmit the regulie of these reviews and estxmates s0
the Commission.

TITLE IV = IERIVED LIMITS . A ‘

Article 13

1. The setting of derived limits in this Title shall not exclude the use of other methods
of verif{ying compliance with the dose limits.

2., The values of the quality factsre to be used in evalusting dose eqm_val ent for di’ferent
" types of radiation chall be those laid dewn in Annex JI.

Article 14 ~ External irradiation only

-

In the case of exiernal irradietion of the whole body or of e substantizl fraction of the
body, the doee limits fixed in Articles 7, 8 and 11 shell be deemed to be complied with if
the deep dose equivalent index does not exceed the does limit laid dowm for the whols body
irradiation, and if the shallow dose equiva.len’s index dees uot exceed the dose limit laid
down for the skin.

Irn the case of irradiaticn by mewirons or protons the dose limits shall be deemed to have
been complied with if the doses aspessed using the comversion factors laid down in Annex IT
Sections C and D, do mrot exceed ithe dose limits fixed for whole tody irrsdiztiom.

Article 15 - Interndl irradiation only

The values of intake and concentration of rediomuclides im the air, %o be wsed in implemsne-
ting the requirements of Articles 7, 8 and 11, shall bs those laid down in Ammex IIT.

{a) The tebles listed im Ammex III (1) give:
= the limite of anmial intake by inhalatiom of raedicmuclides for expoesed vorkers §

« the derived limits of concepiration of radiomuclides im the 2ir inheled for exposed
workers., They must be comsidered as average velues for ons yeer;

= the limits of annual imtake ‘by inheletion end by ingestiom of radiozmclidss i’or
members of ths public.

(b) Where contamination is caunged by = nixtuve of rediomoclides ‘the methods given in
‘Annex III {2) shall be used.

-

In the cese of combinetions of external irradiation of the whols body or of o substential
fraction of the body, end internal contaminetion by one or more rediomuclides, the limits of
Articles 7, 8 and 11, shell be deomed to have boen mot if both the following conditions are .

satisfieds
[CR-TE . . . o :
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Where

HI a is the snnual deep dose equivalent index, Hy is the limit of anmal dose for the whole
body, Ij is the annual intake of the radioxmolide Jy and IJ 1 is the limit of annual
intake of that radionuclide; and .

(b) the limitations in the doses laid down in Articles 8(b) and 11(3)(b) es appropriate
are applied.

Article 17 ‘ . : .

The derived limits relating to apprentices end students shall be derived from the limitations
of dose laid down in Article 9.

TITLE V ~ ACCIDENTAL AND EMERGENCY EXPOSURES OF WORKERS

Article 18

Al acoidental and emergency exposures shall be entered im the medical record of the worker,
provided for im article 35. Whereever possible doses end committed doses received volunta~-
rily or involuntarily in the course of accidental and emergency exposures must be recorded
separately on the exposure record provided for inm article 30. The procedures set-out in )y
Article 36 shall also be applied. - co

MITLE VI = FUNDAMENTAL PRINCIPLES GOVERNING OPERATTONAL PROTECTION OF EXPOSED WORKERS R

Artiole 19

Operational protection of exposed workers shall be based on the Jollowing principless
(a) classification of places of work into different arveas;
{(b) classification of workers into different categories}

(o) implementation of control measures and momitoring relating to these different areas
and to the different categories of workers.

These principles of protection shall also apply to the apprentices and students reféri‘ed to
in Article 9 (1) and (2).

" For the purposes of radiation proteciion, each Member Stai r*211 make arraugsments as regards
all places of work where there is e risk of exposure to ioni ‘ug radiation.

In working areas ‘where the exposure is mot lisble to exceed o7 a=benth of %hc limits of
annual dose for exposed workers, it shall not be mecessary %o make special ar rangements forr
the purposes of radiation protection.

In working areas where the exposure is liable %o exceed ome-~tenth of the limiis of annual
dgae laid down for exposed workers, the arrangements must be appropriate to the mature of
the ingtallation and sources and to the magnituds end naturs of the hazards. The scope.of

the precantions and monitoring, as well as their %ype and quality, must be epuropha’*e to thee
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hazarde associasted with the work involving exposure to lonizing radiation.
A distinction shall be made betweens

(a) controlled .areas.

Any area in which doses are lizble to exceed three-tenths of the limits of eawual dose laid
down for exposed workers shall comstitute or be included in & comirolled area.

Annex IV lists examples of establishments sod plants in which the presence of gemerators and
gsources liable to be the cmuse of exposure generally Jjustifies the demarcaiion ‘of one or more

conirolled arees.

(v) supervised areas.

Any arca which is moi considered as a oconirolled area emd in which doses are liable o exceed
one-tenth of the limits of snmnual dose laid down for erposed workers shall be“comsidered as
e supervised area.

Article 21

Controlled areas must be demarcated.
Taking into account the nature and extent of %ths radiation hazardsg

(a) radiological environmental surveillamce shall be organized im comtrolled and supervised
areas, and, in particular, activities, doses aomd dose rates as. the case msy .be shall be.
monitored and results recorded; - . .o s

(b) in comirolled and supervised areas, working iunstrmotions sppropriate %o the radiatiom
hazard shall be laid down; . . -

(o) the hazards isheremt in the sources shall be ipdicated im comtrolled arees; '
(d) signs indiceting sources shall be displayed im comirolled amd supervised areas.
Qalified oxperis shall be concerned im the dischargs of these dutiess -7

Article 22

The minimum requirewent for & controlled erea shall be the control of access by appropriate
warning signs. : :

Y

For the purposes of monitoring and surveillance, a distinctiom shall be made betwesenm %wo ,
categories of exposed workerss : i '

= category A: thoss who are lisble to recsilve a dase greaiter them three-fenths of & liu;it
of amnual dose, ' . :

~ category Bs those who are not liable %o roceive this dose. : - a

Article 24

Exposed workers must be informed of the health risks involved in their work, the precautions,

%o be taken, and the importance of complying with the technical and medical requirements.
Apprentices and students roferred to in Article 9 (1) and (2) chall also be given adequate

training in the field of radiation protection and eppropriste inf i egarding '
. involved in their work, e epprop ormation rega ‘the risks

#
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Section 3 :l_ amination a d testing of _protect_i‘vg devices a d geg_surmg instruments
Article 25

The examination and tesiing of protective devices and messuring instruments shall be the
responsibility of qualified experts.

The examination and testing shall comprisej ¢

(a) prior coritical examina.tion of plans for installations from the point of view of radiation
protection;

(b) the acceptance of new inatallations from the point of view of rediation proteotion;
(o) regular checking of the effectiveness of protective devices and techniquess
() regular checking that measuring instruments are serviceable and correotly used.

Chapter IT -~ Assessment of exposure

Article 26 -
The nature and frequency of assessment of exposnre shall be such as to facilita:’ce compliance
with this Directive in each case, -

" Segtion 1 = Colleotive monitoring

Article g

Taking into account.the radiological hazards, measurecments shall be carried out:

(8) of dose rates and fluwence rates, imdicating the mature aund the quality of the radiation
in question; ) )

(b) of the atmospheric concentration and surface density of contaminating radiocaciive sub-
ptances, indicating their nature and their physical and chemical states.

:here appropriate, the results of thess measurements shall be used for estimating indivj_dua.l‘
0B68e

Section 2 = Individual monitoring

. Article 28

-*Thé -assessment of the individual doses must be systematio for workers of category A. This

agssessment shall be based on individual measuremenis or, in cases where these are impossible
or inadequate, on an estimate arrived at either from individual measurements made on other
exposed workers, or from ihe resulis of the collective monitoring provided for im Article 27.

Article gg

In the case of accidental or emergency exposure, the pbsorbed dose shall be assessed, whether
& whole or a partial body irradiation has occurred.

‘Article 20bis

The results of individual momitoring shall be sutmitied to the approved mediocal pra:otiiioner
lg.lth a ;iew to their interpretation under his responsibility in relation to the health of
e workers.

]


collsvs
Text Box

collsvs
Text Box


Al

B 23
-, e e 2T “

Section 3 = Recording of results

Article 30

The following shall be kept im the erchives for a period of at least 30 yearss
(2) the resulis of collective monitoring measurements wsed to assess individuel doses;
(b) the exposure record containing documents relating %o ‘the a.ssessment of individuval domesj

(e) in the case of accidental or emergemcy exposure, the reports relating %o the circunsten—
oes end ‘to the action %aken.

For the documents referred to in {b) and (¢}, ihe period of 20 years shall start at the time
of cessation of work involving exposure %o lorizing vadiziion.

Chapter YIT - Medical surveillaﬁce of expozed workers
Article 31

The medicel surveillance of exposed workers shall be based on the princi iples that govern
occupational medicine generally. It shall include, a® sppropriate; pre-employment medical
examinations and periodic review of health, the frequency. end the form of the latter being
determined by the worker's state of health, the conditioms of work end the incidemts that

may accompany ite

Article 32 4

No worker may be employed for any period a8 am exposed worker if the medical findings are
unfavourable.

Section 1 = Medical surveillance of workers of category A
Article };

The medical surveillance of worlters of categary A shall ba the responsibility of epproved
medical practitioners. .

It shall include:

(a) a pre-employment medical examination .
The purpose of this examination shall be to determine the worker?s fitness For the i‘irst post
for which he is being considered. I% shell include ar imquiry into hig medical history ‘inclue=
ding all lmown previous exposures ito iomizing radiation resuliing either from his employment
or from medical examination and itreatment, end also the clinical and other investigations .
‘necessary for assessing his general stats of health.

(b) general medical surveillance .
The approved medical practitioner mmst have access to any iaformation he requirss in order
to ascertain the state of health of workers wnder surveillemce and to assess the existing

environmential conditions in the working premises, in po far as they might affect ths fitmess
of workers for the tasks assigned %o them.

(o) periodic reviews of health

The health of workers shall be subject to review 28 & matter of routime to determine whe'l;her
they remain fit %o perform their duties. The nature of this review shall depend on the type

A
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end extent of exposure to ionizing radiation and on the individual rorker's state of health.
The state of health of each worker shall be reviewed at least once = year and more frequently
if the worker's exposure conditions or state of health so require.

The approved medical practitioner may indicate the need for medical surveillance after coessa~
tion of work for as long as he considers it necessary to safegua 4 *he health of the person
concerned.

Article 34

The following medical classification shall be adopted with réspeu & %o fi'tnesé for work as
a worker of category A:

- fit;
- fit, subjeot to certain conditions;
- \Infito

Article 35

1. A medical record shall be opened for each worker of category A and kept up to date so long
es he remeind a worker of that category. Thereafter it shall be retained in the archives
for a period of at least 30 years.

2. The medical record shall include information regarding the nature of the employment, the
resulis of the pre-employment medical exemination and periodic reviews of health, the
record of doses that is used %o -check that the values laid down in Articles 7, 8 and 10
have not been exceeded, and the record of doses received in the course of accidental and
emergency 6xposures. .

ection 2 - Special surveillance of exposed workers

Special surveillance shall be provided in each case where the dose limits leid down im Artic-
- les 7 end 8 are exceeded. Subsequent copditions of exposurs shall be gubject to the agreement
of the approved merfical practitiomer.

Article 37 .

-

/

LIy

In eddition to the routine review of health provided for im Article 33 , provisions shall be

made for any further examinations, decontemination measwres or urgent remedial treatment
considered necessary by the approved medical practitioner.

Section 3 = Appeals ‘ ¢ .
Article 38

Each Member State shall lay down the procedure for appeal zgainst the findings end decisions
made in pursuance of articles 32 and 36,

Chagter IV

Article 39

1. Each Member State shell take all necessary moasures to ensurs +the effective protection
of exposed workerse. It shall make provisions relating %o the classification of places of
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work, %o the classification of workers, to the implementation of errangements aimed at
restricting exposure and to monitoring. It shall also esiablish a system or systers of
inspection to supervise the examinations and momitoring specified im this Directive and
to initiate surveillance and imtervention measures whereever necessary.

2. Bach Member State shall make the mzcessary arrangements to recognize the capacity of the
experts responsible for the examination and conirol of the vaiious protective devices and
measaring instruments and to approve medical practitioners responsible for the medical
gurveillance of category A workers. To this end, each Member State shall arramge for the
training of such specialisis. .

3, BEach Kember State shall make sure that the means necesgary for proper proitecticn are
placed at the disposal of the' departments responsible. The creation of a specialized
rediation proiection unit shall be required for all establishments in which there is a
serious risk of exposure or coniamination. Thir uniy, which may, be shared by several
establishmonts, shall be distinct from production amnd operation unitis.

4o Each Member State shall facilitate appropriete access within the Commuaity to all relevant

information concerning the pusting of each exposed worker amd the doses received.

5. For the guidsnce of medical practitioners respensible for the mediczl surveillance of
exposed workers, ecach Member State shall draw up & list, which nmeed mot be exhaustive,
of the criteria which should be taken into account whew judging & worker's fiineses o be
expossd to lonizing radiation. . .

TITLE

FUNDAMENTAL PRINCIPLES GOVERNING OPERATIONAL PROTECTION OF THE POPULATION

Article 40

1. Operational protection means all arrangements and surveys for detecting and reducing the -
factors which, in the productiom and use of jomizing radiation or in the course of any
operation imvolving exposure to iis effects, are liazble to create an unjustifiable risk
of exposure for the population. The extent of the precautions taken shall depend upon
the magnitude of the risk of exposure, especially in the event of an accident, and upon
demographic daiL. Operational protection has applicatiocm in the medical field 2@ well as
in other fields.

2, Protection shall include the examination and testing of proiective arrangements smd the
dose determinations to be carried out for the protection of the populationm.

Article 41 o

The examination emd testing of vrotective arrangements shall includes’ .-

{(a) examination end approval of proposed installelions imvelving o radistion hazerd,  and of
the proposed sitling of imstallatioms in the State; )

(b) acceptance into service of new nuclear installatioms with regard to prote;'l;ion against
-any radiation or contamination liable to extemd beyomd the perimeter of the installations

taking into eccount demographic, meteorological, geological, hydrological and ecological
conditions;

(o) checking the effectiveness of technical protective devices;

(d) accepiance, from the point of view of surveillance of radiological hazards, of equip-—
ment for measuring radiatiom end contemination; .

(o) checking that measuring iwstruments are serviceable end correctly used;
(f) whenever necessary, the establishment of emergency plans and their approval;

(g) the establichment and application of weste discharge formulae and provisions to be made
for measurement,

[
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The tasks listed in (a) to (g) shall be carried out in eccordance with mles laid down by
the competent authorities on the basis of the extent of the radiation hazard involved.

Article 42
1. The health surveillance of the population shall be based, in particular, on the assess- '

2.

.

Article 43

1,

" of the assessments required by Article 42 (3}, end %o test comp'iance with the dose

2,

3.

.4.

ment of the doses received by critical .groups of the population and by the population as
a whole, both in normal circumstances and in the event of an accident.

Surveillance shall be carried outs
(a) on the critical groups of the population and, in particular, in all places where such
groups may ocours;

(b) over the whole area for which the doss limit is that laid down for the whole popu~
lation. «

Taking into account the radiological hazards, the dose detemlna.tions to be carried out
for the proteotion of the population shall inolude:

(a) assessment of external exposure, indicating, where appropriate, thé quality of the
radiation in cquestion;

(v) assessment of redioactive comtamination, indicating the nature and the physical and
chemical state of the radloactive contaminants and determination of their activiiy and
their concentrationj . v

(o) assessment of the doses that the eritical groups of the popuIation are liable to h

v, L)

receive in normal or e;:ceptional circumstances, end specification of the characteris-
tics of these groups;

(&) assessment of the genetic dose and of the anmual gemetically si@ifioant dose, taking
demographic’ characteristics into account.

Doses due to exposure tg various sources mst be added together wherever possible.

(e) The frequency of assessments shall be such as o facilitate compliance with this
Direotive.

{f) Records relating to measurements of external,exposurs and radiosctive contamination
snd the asssssment of *he doses received by the population, shall be kept im the
archives and shall include accidental and emergemcy exposurss.

S

Fach Member State shall establish a system of inspectior to supervise the protection of
the health of the population, %o interpret in terms of the effocts on health the results .

limite laid down in Article 1ll.

Each Member State shell initiate action in rega.rd %0 surveillance and intervemtion
wherever necessary.

Each Member State shall take measurses to ensure an,d effeciively coordinate the health !
purveillance of the population, shall decide the freiquency of assessmenis and shall take
all necessary sieps to identify the eritical graups of * : ~opmlation, taking into account
the effective pathwey of transmission of the radloachve zrial. These measures may,

if necessary, be taken by one Member Staite joinily with ci.» r Member States.

In relation %o possible accidents, each Member Staies

(a) shall stipulate intervention levels, meesures to be taken by the competent suthorities
- end ‘surveillance procedures with respesct to the population groups that are lieble to
receive a dose in excess of the dose limits laid down in Article 1l.

(v) shall determine and provids the necessary resources both’in personnsl and in equipment b

v e . . i
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40 onable ection to be taksn ic safeguerd a2nd maintain the health of the
population. These measures may, if necessery, be teken by one Membar Siate
jointly with other Member States.

5. Any sccident involving expésure of the populetion to radiation must be motified
es e matter of wrgeacy, when the circumstances so require, %o neighbouring Menber
States and to the Commission of the European Communities. ’

Axticle 44

Any smendments required to adapi the hermonized stemdards to scientific progress
shall be adopted im accordance with the procednrs leid down in Article 46.

Article

i, A Committee responsible for adapting the Anmexes in this Directive to Vechnicel
progress (hereinafter called 'the Committee') is hereby set wp. It shell consist
of representatives of the Member States and be chaired by a representatiiva of the
Commission. . '

2. The Commitiee shall draw up its rules of procedurs.

Article 46 . ' : ) - )
1. Where the procedure laid down in this Article is %o be followed, meotters shall be

referred to the Committes by the chairman, sither on his own initiative or at the
request.of the representative of a Momber State. .

2, The representative of the Commission shnll submit to the Commitiee a dralt of the
measures to be adopied. The Committee shall deliver its opinion on the draft within
& time limit which may be determined by the chairman eccording ¢ the urgency of
the matter. It shall decide by 2 majority of 41 votes, the votee of the Member
Stetes being weighted as provided for in Article 148 (2) of the Treaty..The
chairman shall not vote.

3. {a) The Commiesion shall sdopt the measures envisaged where these are in accordance
7 with the opinion of the Committee,

(v) ¥here the measures envisaged are not in accordance with the opiniom of the
Committes, or if no opinion hes been given, the Commission shall forthwith
propose %0 the Coumcil the messures to be adopted. The Council shall act by
& qualified majority.

{(e¢) If, within three months of the proposal being submitted %o it, the Council
" has notacted, the meesures proposed shall be adopted by the Commission

Article 47 .

1. -Each Hember State shall put into effect the necessari;’ measures to conform
%0 this Dirsctive within @ period of two yeers from the dote of notification,

2, Each Member Siate shall inform the Commission of the arrangements it hee made -
%6 comply with this Dirsctive, . o

Article 48 . . .
This Directive is addressed to the Member Ststes. . ' ~

Done at Brussels, ‘

For the Council .- o
The President

20/78¢



C T ANNEX I

i ; iance with Article 4 {a), for the radio-
ues of activities not to be exceeded, in compllagce wit ; °
lides (*) listed in the left-hand column are indicated by an X in the various columns

the following table:

L ... Group I | Group II | Group ITI| Group IV ,
. 5 kBy _,| 50 kBg_g.|500 kBgg | 5000 kB, °
| Ragiomdid Telbx10 0 11 4 x10 o 1 1. Bex107C 1 1. Bx107 6L
EETIT CE EEEEE . w "
e B 7 T e T - %
e S TTTTTx .
P T N : X - -
o F —1 | , - %
11" "‘Na-—22 "~ ) = - : X
’ I Na—92 oL ' X
14 5 —3t |7 - o X
5T —m e X
5 - S —25 : . X
177 Cl —3 .~ R D
17 CI —38 - 5 : X
18 Ar—37 : X
187 Ar —41 . X
19 K —42 , X
19 K —43 X -
2 Ca—45 | ' X
20 . Ca—47 o X
21 ° Sc —46 . ' X
21 Se =47 X oo
2 Sc —48 X
2V —s8 T X
2L Cr -5t X
25  Ma-—32 X
25  Mn—5! S X
25, Ma—36 ' X
25  Fe —352 X
26  Fe — 35 X
25 Fe — 59 X
27 Co--56 %
27  Co-—57 e i
27 Co—59 T X
27  Co —i%m 2 x
27 Co—60 ' %
28 Ni — 39 %
.28 Ni —863 X

s Thenaliphabetical. list of elements .appears at the end of (this Annex
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28 Ni —A3 X
29 Cu—64 X
30 in —63 X
30  Zn —6%m X
30 Za —69 X
31 Ga —72 X '
32 Ge-~=71_ . X
33 _As —73 . X
33 A.s —~74 X
33 Az 76 . e X

33 As =TT 3 X
34 . Se =73 b X
35 . -Br —82 .. X

36 Kr —8im X .
38 K -85 . X
36 .. Kr ~87 .. I%

37 .Rb-—86 .. X .
38 Sc —85m- ®
38 Sr =85 . ) X -
38 .Sc —89 X

28 Sc —90 X

23 Sr 01 x

4 5 =92 . %

33 ¥ -—50 X

3 Y —9m X
32 Y -9 X

39 Y 92 X

39 v -—93 X

40  Zc —-93 %
40 Zec =95 . X
40 Zr -97 ¥

4t Nb—93m X

4t Nb-—-95 X
41 Nb —97 X
42 Mo-—99 X
43 Tc —9m x
43 Tc 56 3
43 Tc —97m X
43 Te —97 E X
43 Tc —99m . X
43 Te =59 X -
44 Ru-97 X

.44 Ru-—103 X
44 Rua~105 X —
44 Ru-—106

X
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56

- 52

e e
45 Rit = 03m X
45 Rh—105 X
4 Pd—-103 X
46 Pd—10Y X
47 Ag—105 X
47 . Az—UOm - X
47 :Ag—1ll. X
48 Cd-—109 X
48 Cd—1li5m X
48 . Cd—~-115 X
49 . In —l3m 2 . X
49 ‘In —Lll4m X
49 In —1l5m X
50 Sn—~113- X
50 Sn —123 X
51 Sb —122 X
51  5b —124 X
51 © S§b ~—125 X
52 Te —123m X ]
52 Te —127m X
52 Te —127 X
52 Te —129m X
S Te —123 X
52 Te —13Im X
Te — 132 ' X
5 1 —12¢ X
53 1 —125 X
31 —1% X
5 1 =130 . X
3 I —13 X
53 1 —132 X
53 I —-133 X
53 1 -3¢’ X
53 I -135 . X
5+ Ke —13im 2
54 Xe — 133 b
5. Xe—135 X
55 Cs —131 v '
55 Cs —12im o T
55 Cs ~—13¢ X -
55 Cs ~— 123 . X
55 Cs — 136 X
55 GCs —137 B X
Ba ~ 131 ‘ X
56 Da - 140
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Groupl

© 61

; " Gmapll Groupill Ceoup 1V
Rantinnuclides -7 ¢ B > 195 Ci wc
57 La — 149 N X
52 Ce =141 %
58 Ce — 143 %
58 Ce—14d X :
59 Pr —1i2 ‘ Vs
50 Pr —113 %
60 .Nd-—-147 X
60 Nd =145 - X
Pro-- 147 X
61 Pm—143 - - X
62 -Sm—151 X
62 ..Sm—153 ... - <
63 Eu=152m(3h) %
63 Fu—152 (12a) X
63 Eu-—15¢ '
4 63 Eu-—155 . X
6f GCd-—153" X
64 Gd—159 X
65 - Th — 160 X - -
66 = Dy —165 v
.66 Dy-—166 - X
67 Ho —166- X
3 Er — 189 X
68 Er —171 X s
69 Tm—170 %
69 Tm—1I71 X
70 Yb —175 X
71 Lu —177 X
72 Hf — 181 '
73 Ta —182 X
7 W — 18t o X
74 W —185 R
7: W —187 %
73 Re—133 X
75 Re — 186 ”
75 Re—188 X
78 D3 ~135 X
76 Os —191m X
76 Qs —191 . x
76 Qs ~193 %
77 I —190 < %
7 I —-192 X
77 kr —19%- %
7 Pt -—-IMN %
I3}

Pt —~ 193m
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’ Groupl Croup il Group i Croup IV
Radionucl:des 107 C e Ui 1y i - Ci
78 P —103 ' ) X
78 Pt —197m S X
78 Pt —197 X
79  Au—196 X
79  Au—198 X
79  Au—199 - Pe
80 Hg—197 X
80 Hz—197m X
80 Hg—203 - X
3t Tt —200. .. ) X L
8t -TI —201 :° S X
s8L. TI —202 " X
§1 .. Tl —204 - X
82 Pb —203 ) X
82 Pb —210 X . _
82 - Pb —212 . X } }
83 Bi —206 ' Lo X IR
83 Bi —207 o X
83  Bi —210 X .
83 Bi —212 ° : - X .
8¢ Po —210 X .
§3 At =211 X ‘
$5 Rn—220 ° ' _ X
8% Rn—222 - _ X
23 Ra-—-223 X
" §8  Ra —%24 : _ %
§8 Ra =216 X i’
88 Ra % T x ) T
84 Ac 217 ) X : ’ o .
89  Ac -2 X
9  Th —227 X ‘
9 Th —22% X
90  Th—230 X .
9  Th—231 ' %
&) Th —222 . X
80  Th —244 X '
90  Thnat(*) . x
91 Pa —230 , X
0 Pa —231 X - .
91 Pa 21 -~ X
92 U -0 X '
2 U —923? X

(¢) One becquerel of natural thorium corresponds t¢ 1 alpha disintegration per
second {0.5 disintegrations per second of Th-232 and 0.5 d:i..'mlm:egrat:'Lons»l 8er

second of Th-228). One curie of natural thorium corresponcs to 3.7 x 10
alpha disintegrations per second (1.85 x 10"V disintegrations per second cf
- Th-232 end -1.85 x 1010 disintegrations per second of Th-223)
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U 258 H o ; e e
vy U 23t S e ) - .
ARG AL B X
b U 235 . X :
ha U 238 - : ' X
92 Unal{*} . ’ X -
97 U —240+93Np-2:D ‘ X —
g3 Np-.237 : X
gz Mp—239 . ' .
94 Pu 238 X
01 Pu-%9 - - | X
94 Pu 240 oo oo X
94 Pu -2 X
91 Pu—242 . - - X
93 Pu 243 ~ X
91 Pu 24 : ‘ X
95 Am—241 X
95 Am—28m X
S 05 Am—242 : . X .
95 Am--24% X
95 Am—2t .- | - x
95 Cm—242 X
95 Cm-243 X
€5 Cm-24 X.
95 Cm—213 X
- 95 Cm—246 %
96 Cm-247 - X
95 Cm—218 X
T U6 Con—29 - ¥
a7 Bk —249 X
97 Bk —250 ) X
03 Cf —210 X
85 Cf —230 X
g8 Cf 2517 X
08 Cf 252 X
o3 Cf —253 . . %
98 Cf —254 ' X
g» Es 253 ' X
90 Es —254m Y- : X
99 Es 251 X .
(*) One becquerel of natural uranium corresponds to 1 alpha disintegration per
cecond (0.%%9 disintegrations per second of U-238, 0.489 disintegrations per
second of U-23% and 0.022 disintegrations per second of U-235).
One curie of natural uranium corresponds to 3.7 x 1010 alpha disintegrations per
second (1.81 x 10'0 disintegrations per second of U-238, 1.81 x 1070 disintegratio
per second of U-234 and 8.31 x 108

disintegrations per second of U-235).
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Radionuclides Grggp I Grggp I1 Grg;p III Grgzp Iv
107" ci | 107 ci 1077 ¢i 10™% ¢i

99 Es - 255 X

100 M - 254 X

100 Fm - 255 X

100 Fa - 256 X

2.

3.

4.

Se

In the case of the nuclides In - 115, Nd - 144, Rb - 87, Re - 187 and Sm - 147
the requirement for reporting and obtaining prior authorization may be waived,
irrespective of the quantities used.

In the case of a mixture of radiomuclides belonging to different radiotoxicity
groups, the requirements for reportimg and obtaining prior amthorization may be
waived only if the sum of the ratios between the activity of each of the radio~
nuclides and the limit{ laid down in paragraph 1 for the group to which it belongs
is less than or equal to 1.

For radioluminescent paint, the requirement for reporting and obiaining prior
authorization need not be applied if the overall activity in radioactive subsian -
ces does not exceed 2000 MBq (54 mCi) of tritium, 100 MBg (2.7 mCi) of Pm - 147
or 0.5 MBq (14 suCi) of Ra~226, and where this paini is kept or used for the
manufacture or repair of the instruments and $timepieces referred to in Article

4 (c).

Radionuclides not included in this Amnmex shall, where necessary, be assigned
to a toxicity group by the competent anthority.

°

© A mmene - weae thme -
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AIPHABETICAL LISY OF THE ELIMENTS

Avomic Aromic

Moty . Mame | . Wurabee Fawne
Ac - 87 Acrintum N 7 Nierogen
Ag 47 7 Silver " Na 11 Sodium
Al 13 7 Ahusinium Nb 41 i‘fiobium'
Am 95 Americium Nd €3 Neodymivm
Ar - 18 . Argon < Ne - 10 Neon
As © 33 . Arsenic. ‘ Ni 28 Nickel
Ar 85 - Astarine Ner . 102 Nobelium
Au -Ty -Gold - . Np 93 Neptuaiumt
B ’5 X ‘Burpn L. . o 8 Onygen
Ba 36 - Barium Os - 75 Osmivm
Be % Becyllium )
By 83 * Bismuth :
: . | 15 - Phosphorus
Bl 9? ‘.. . Berk-.-!:um Pa 21 - cotactinium
Be 35 . Bromine . . Pb . 32 fead L
Lo 4 Carbon . . Pa 46 Patladium
Ca 20 Caleium . Pm st Prometium
Cd 4 Cadmium " Pa © . 84 . Polonium
Ce 58 . Cerium T P 59 Prascodymivm
e o8 Californium - Pr . 78 Placinum
Cl 17 Chlorine "o+, Pu - Pluronium
Cm 26 Curium - .. - : -
Co 27 Cobale ' Rz 58 Radivem
Cr 23 . Chromium . Rb 37 Rubiditm
Cs 35 Caesium/Cesivm Re 75 Rhenium
Cu . 29 - Coppec o ’ Rh 45 Rhodium
’ B ’ Rne 86 Radon
Dy 66 Dysprosium Ru - 44 Ruthenium
Er 68 Erbium . ‘ . .
Es 99 Einsteinium 4 © 'S .. 18 Sulphar
Ev 63 Europium -~ Sb I Antimony
. . . Se 21 Scandium
" F 9 Fluorine ' ’ Se 34 Selenium
Fe 26 fron . . Si 14 Silicon
Fm 106 Fermium ' Sm 63 Sam~rum
Fe 7 Franciver | - Sn 50 Tin
Ga 31 Gallium S . 3. Swontdrm
Gd &4 Gadolinium )
- . . « Ta 73 Taxzralum
Ge 24 Germanium ' To 65 . Terbium
H 1 . Hydrogen ’ Te 43 Technetium
He 2, Helium . Te 52 Tellurium
1383 72 Hatnium Th 90 Thorium
Hg 80 Mercury i T - 23 Titanium
Ho 67 Holmium C Tl - 81 Thallium )
1 . Todine T 69 Thulium |
In 49 Tndium ‘ . ' .
fe rea Iridium , s v - %2 E Uranium
XK ' 19 Potassium ‘ v 3 “Vanadiuem
Ke 36 Keypron » > w 74 | Tungsten
La - 87 Lanachanum .
Li . 3 Lichium. : Xe . 34 Kenon
Lu 71 Lutecium ; :
. Y 39 Terrivm
d 161 Mendelevivm . T Y 70 Yeterbium
Mg iz Magnesivm )
a 25 Mangariese , Zn 30 Zine
Mo A2 Molybdeaum Zr 40 Zicconium




ARNEX 11

lF{ela.’cionsh:ip between the quality factor Q aiad linear emergy transfer I,

Lo in water Q (*)

(keV/ um)

3¢5 and less 1
7 2
23 5
53 10
175 and above 20

(*) Intermediate values are to be obtained from the curve in Pigure 1.

Values of effective quality factor § .

Values of effective quality factor § depend on the conditions of irradiation, as well
as on the type and emergy of the incident radiation. For uniform irradiation of the

whole body by external irradiation, the following values are to be applied. The same
values will usually be adequate for other irradiation conditions. If other values arec

needed, they are to be calculated from the values of Q given in A and from the curves
in Figure 2,

Radiation ]
X-rays, prays, Prays, electrons and positroms 1
Neutrons of unknown energy l 10

T Rt g




Conversion factors (nsutron fluence rat€, cm

to o dose equivalent rate of 1iu8v

-

2 -

8

; corresponding

a~1 end 1 mrem hfq) and

(1)

effective quality factor Q as Tunction of neutron energy. .

{The factors may also be used to relzte neutron fluence rate

and dose equivalent index rate.)

(1) For undirectional broad beams of mononnergatlc neutro:.s at normal

-

1nc1dence.

=

ina.

(2) At the poiat where the dose equivalent rate is maximum.

(3) Interuediate values are to be obtained frdm the curves in
Figures 3 and L.

Conversion faetor {2); {3) BEffective

Feutron energy - - quallty factor

2 - -2 ~1
MeV (em™° & 1) per (et ) per (2) (3)
(uSv h71 (nrem h 1)

25 10“'—‘. {chermal) 26 230 23 !
- 16— 2L 230 2 S |
1102 22 220 2 }
1-10~ 23 230 z. ]
1e10 2k 240 ; 2 ;
1103 27 270 ; 2
1.10=2 23 250 2
2-10—2 17 170 33
5-10—2 8. 83 57
1-10—t k. 48 7-%

510 1.k 14 11
1 0.35 85 106

oz 0.70 7:0 9-3 -
5 0.68 63 78

10 0.68 © 68 68

20 0.65 6 . 60

57 0.61 61 - 50
HES UL 0.56 56 43
2108 0.51 51 33 !
5102 0.3%6 36 32 }
1-10° 0.2 22 28 ]
2-102 0.1 16 5.6
3-10° 0.1k 14 2.5 i
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2 671 corresponding to

> D Conversion factors (prot.n fluence rate, cm_
a dose equivalent rate of 1 ,uSv n! and 1 mrem h-}) and effective
quality factor § as function of proton energy (1). (The factors may
also be used to relate proton fluence rate and dose equivalent index

rate).

Conversion factor (2) (3)
'roton energy (om_é 9"1) per (om"2 s-l) per Effective quality
MeV ) (/uSv H_l) ) (mrem h’l) factor § (2)
! to 60 0.040 0.40 1.4
.10° 0.041 0.41 1.4
.5 .10° 0.042 0.42 1.4
.10 0.043 0.43 1.4
5 .102 0.21 - 2.1 1.4
.10° 0.24 2.4 1.5
.10 025 2.5 1.6
.10° 0.24 : 2.4 1.7
.102 0,22 2.2 1.8
100 0.20 2.0 1.9
.5 .10° 0.16 1.6 2.0
a0’ 0.14 1.4 2.1
Ta0d 0.11 1.1 | 2.2

(1) caloulated for unidirectional broad beams of monoenergetioc
protons as normal incidence

(2) At the point where the dose equivaleri rate is maximum

(3) Intermediate values are to be obtained from the curve in figure 5.
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The méth:od of evaluating the effective dose.
The affective dose is equal %o

Z WT HT

Where H‘l‘ is the average dose equivalent in the organ or tissue,

T and WT is the weighting factor for the organ or tissue, T.

The values of the weighting factors are shown belows

Conads 0.25
Breast . 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid ‘ 0.03 )
Bone (surfaces) 0.03
Remainder (1) 0.30

In assessing the contribution from this remainder, the average
dose is to be svaluated to each of the five most highly exposed

orgens or tissues of the remainder (excluding the lens of the eye,

the skin, and the hands, forearms, feet and ankles). A weighting
factor of 0.06 is to be used for each of these organs or tissues.
The exposure of all other argans cam then be neglected.

\



b J03083 L17TEMD

20
151- _
Io-
N -
A
- _
. R R Ll
1 10 10¢ 103

Linear Energy Transfer in Water (Leo), keV/ o

Figure 1: Quality factor as function of Linear Energy Transfer in Water (Loo)

T¢



¥ T T
' \

& eleclrons

o gerte o @O

b muons .
. P . 1 ; * -
& 4. ) . 2 : e dkaom ..“‘

' . ~ ‘ iE S & protons

i ; : : o % . { deuterons .
4

}

, . . ‘ Y g tritons SRR .
Yoo SR ek o : - h *Helons | ¢l ™

i alpha particles T

32 -

n

.o ooas

2

) -§

TR

P e n s n s S YR 2 o st el

1 3 l R W i T R I
: & ot - , |

Particle energy, McV

.

Figure 2:

D N it
.

"


collsvs
Text Box


s

XY
Q

cae s

- -

(cm~2 5“1) per QuSv h717.

{
s

.
-

-

i

Cunversion fzclor, neutrons

neutren energy, Mel. .. -
109 10¢ el L

I 17 1076 10-% it hol
H T & {111 L] 1 rT1iil 3 1 L{ LR AR i LI S S O i 1 LN BRI RS R 1 T T il 1 T 1]’7!},1
E ) ’ ) _:l
~ | -
- ) 9 r e N
B n <«
l. -

.
b
-
Q
e

Use uﬁper scale ‘ - ' A S . % R

o
- -
- .
3 - -
- p-) R -
- .
F' ’ -1
" .
e
! o
‘el N -
BN gy N
N Ll L e v e s L o R I L L R e A Rrwe T 2k B AT~ L 250 ) e b gmc- . A & .
jost -]

-8 .

factor, neutrons (cm~2

10 " " i
‘ ] R
R R : .
“ -t : ¥
- . A « Y’"
¢ -
. ' ¥
3 B
. ! . 10
-~ NG 1 3 -
- . N -
- o yaz s . s -' . D - e -t
~ . .oN ¢ . I S . ! ]
. . s s R : J -
. . . s .
o . . .. - ‘e 4 -
- © ) ) ’ ' ) X sy . ’ N g ) 7 o
v i ‘ . - s X . - '.' B
] . Use lower {scale =~ ' S Lot Ce 1
001‘ | [ BN 1 L0 O O ) ! NN RN ! L1 1ieal | Ll Litt) Ll iyt . [

) 10 10¢ ' 10° S [ i R
. S ncxitron energy, MoV

Fizure 3: Tactors for converling neutron fluence e to duse equlvalent sute - .
S 5 4 .o ’ *

Y

em h

q)pa*&r

s

ion

Convers



e o i i

L e
JRAPURRITRLL AL A

T S,

-
PR

o iaaied

sy e atodld
e remayer®

- o

. A
s e e ety e o e b0
v hd e P AmEan® B TS~ eeowanamsAT e P Se

.
—ire A woe 3

> oy 3Rn Aty o o
i 72 S B S n i | 3 S - - .
35 wmmmrr o 8o e 0 E
o . s
. .

34

-

Effeciive quadily facior {

Iy : : -
I A s o O o s s ey 4 A B 0 A R MR R
12
10 .
- SRR TR L.
’ T B R D . ) o
1 : >
- ? ’ - "'1
2 &2’?{7'“7‘- Loy Lo svm o i 0 0 o g ST ——
ob vt yypvnal v vvd v evvend el v oviowd e o
10 w7 14 e - 107 1 10 10¢ 10 S
. , o acetron engegy, BeV
] v - ’ l '
) . , LI . ‘m' '. ,; 5‘
Figure 4: Effcctive quality factors far newtrons e e o



-~
t

.

d

EERY

(- -

Y waxm) od Arsm wo ) suo3oxd .*JI039BF UOTSILAUQY

’

1 .
_

TTWTIOTD

ot

]

1y

PN ey

| I

Tt DR

)
e roe s owy

v‘w - , r - - -
—H.-J . . . -ku . ’ —.—.J n .
M A 2 Y V1 Y . . - o o 2
- FT . 232
- U TN O O O o FTTi1328
t— - -3 m
| [~ .
; - -1 . :
— . : ) 4§ .4
... . . . -] .
— ll ‘. & ]
; R . ] &
«4 .
. .
A i
- 2
- -
[ -
= .“
. xf . * o~ i

10¢

PP ST LR T XY

1. 1 3

Lt it i it

y
3
0.25
2.
;

R
' Aexn.bwmv Jad ﬁexm

ave e
ve . e .

Nl

.05

0

- T ssuoyosd
EUv

k=4
-

o

“ope) uNRBAUSY

e g e e S

Figure 5: Factors for converting proton fiuence rute to dose cquivalent rato



T A R N et b § aS Lo bl gt

- 36 -
Annex IIT
i1 Limits of annual intake by inhalation, and derived limits of concantration of

radionuclides in the air inhaled for exposed workers, and liwmits of annual intake ¢
by inhalation and ingestion for members of the public.

The figures in Tables 1a and 1b correspond with the limits of anpnial dose laid

aown in Articles 7, B and 11 fr exposed workers and members of the public.

The figures in Table 2 are those laid down in the Directive of June 1976.
They do not correspond exactly to the limits of annval dose laid down in Articles 7
8 and 11, but as an interim measure compliance with these values shall be deemed

to achieve compliance with the limits of annual dose laid down in Articles 7, 8 and

The wvzlues of Tables 1 and 2 relate to adults. In the case of children
account must be taken of anatomical and physiological charscteristics which may

require modification %o these values.

Table 1a
Exposed Workers Members of the Public
Limit of ) Derived Limit of Limit of
annual intake | Timit of the “annual annual
Radionnclides Form ?y . ?onc?ntration %ntake by intake by
inhalation in air for an)] inhalation ingestion
exposure of
2000 v/y
i kBq =kBq-n"> kBq | %Bq
11
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5% 2
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LENg
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e tameaa
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Exvosed Yorkers Members of the Publie
" | perivea Limit of | L1m1t1°f g
Limit of | | limit of the ar-mal ; ﬁ:au;e oy i
Radionuclides Form annual . | coneentration intake | Sroomtl y
. intake by in air for by ngestion .
‘i inhalation . an exposure inhala-
! - .| of 2c00 h/y tion . ’
) 1. .
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Mixture of radionuclides
{a) If the composiiion of ¥ane mirxtuve is not known bui the presence of
cartain radionuclides can be peritively exclulded, use chall be made of

ths lowest limit laid down for ithe radiomuclider that may be present;

(b) if the exact composition of the mirxture ie not known, but the radio-
nuclides in it have been ideniified; use shall be made of the lowest

limit laid down for the radionuclides present;

(e) if the concentration and toxicity of one radicmuclide in the mixture
predominate, the limit of amnual intskes to be used are those given for

the radicnuclide concerned in Section 1}

(1) when dealing with a radiomuclide mixture of kuown composition one of
the following conditions shall be mets

s
; 1L \

or

ST Q
T N\

where Ij is the annual intake of radiomuclide J end IJL is the limit of
ennual intake of that radionuclide,’cJ is the anmual average concentrati.

in air of radionuclide j and cJL is the derived limit of concentration o
that radionuclide in air,
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ANNEX IV

ESTABLISHMENTS AND PLANTS REFERRED TO IN THE SECOND PARAGRAPH OF
ARTICLE 20 (a)

l.

2,

W ‘“‘ 3.

4

Se
6.
7.
8.

9.

Establishments and plants including reactors and critical

assemblies.

Establishments and plants including accelerators and X-ray
generators.

Establishments and plants including sealed sources used in radio-
therapy, gammagraphy, and industrial irresdiators.

Industrial plants involving work with thorium and natural or
enriched uraniumi

~ uranium refining plants,

- ore concentration plants.

Plants for manufacturing fuel elements.
Plants for processing irradiated fuels.
Uranium end thorium mine workings.

Radioaotive waste processing plants and storage sites.

High activity laboratories and plants.








