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ABSTRACT

Article 37 of the Buratom Treaty stipulates that each
Member State shall submit to the Commission sueh general
data concerning any plan for the disposal of radfoactive
waste as will enable the Commission to give its @pinion
whether or not the implementation of such a plam is likely
to involve radiological consequenses in another Member
State.

In the 12 years during which this Article has been
applied, the Commission has issued 57 opinions relating

to 79 nuclear installations.

This report, which is intended particularly to give
information to the new Member States, sets out the pro-
cedure followed in formulating such opinions, the main
points under consideration when a plan for disposal is
examined, the experience acquired and some of the

prospects for the future.
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I, INTRODUCTION

Chapter III ("Health Protection") of the Treaty instituting
the Buropean Atomic Energy Gommunity (Euratom) imposes upon
Member States_t?e“fql}qying,gbl@gatiogs regarding the dis-
éhqiéq of radiogctive effiﬁents from nuclear plants :

"Articlg 37

"Bach llember State shall submit to the Commission
such general data concerning any plan for the dispo-
sal of any kind of radioactive waste as will enable
the Commission to determine whether the implementa-
tion of such plan is likely to involve radioactive
contemination of the water, soil or airspace of

another Member State."

"The Commission, after comsulting the group of
experts referred to in Article 31, shall give its

opinion thereon within a period of six months."

Another article of the Treaty (Article 38) defines the
measures to be taken by the Commission in order to preclude
8ll possibility of the permissible level of radioactivity
in the atmosphere, water or soil as specified in the Buratom
Basgic Safety Stardards for the protection of the health of
the general public and workers against ionizing radiations

being exceeded in Member States,

After more than twelve years! experience of the applica-
tion of the Treaty, it seemed useful to present a review of
the work that has been carried out under the terms of

Article 37 and to appraise the lessons that can be drawn
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from it. This report is also intended to provide background

information for new Member States.

In a?cbrdance with the procedure followed in pursuance
6f'ArticléA3§'of the Treaty, between the notification of a
projéot iniolving waste disposal and the issue by the Commis-
sion of ité opinion regarding thiéﬁproject, an essential
role is played by the consulting body created for this pur-
pose, viz. the group of expéfts. It is this role that will

be considered first.
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II.

THE GROUP: QF EXPERTS,,

The group of experts mentioned in Articlg; 37 and
instituted by Article 31 is that which co-operated in the
formulation: of . the- above~mentioned Basic Safgty Standards;
in principle, thsreforey  a.group of this .kind-should be
composed of experts in the field of public health. However,
in view of the specific nature of the technical probleus
that need to be taken into consideration in order to assess
the health hazard associated with the release of radioactive
wvastes, it seemed advisable that the membership of the group
should include a certein number of technical experts., At its
meeting of 13 October 1959, therefore, the Scientific and
Technical Committee (instituted by Article 134 of the Treaty),
which designates the experts of which the group is composed,
decided that, for the purposes of the work to be carried out
in pursuance of Article 37, the group should be composed of
6 technical experts and 6 public health experts.

Since the experts were often detained by other commit-
ments, it was frequently difficult to arrange for the presence
of specialists in the various disciplines at the meetings of
the group. It therefore seemed necessary to increase the
number of specialists within the group still farther, and so,
at the suggestion of its members, the Scientific and Techni-
cal Coumittee nominated 6 additional experts at its meeting
of 4 December 1962,

In 1968 two further members joined the group, which
consequently now nuwmbers 20 experts. Since then, a sufficient-
ly large number of experts have been available for the inves-
tigation of the problems of health protection and safety that
need to be studied in pursuence of Article 37.

A list of the experts! names, as at 31 December 1972, is

given in Appendix I.
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As at the saue date, the group.of experts had been

convened 37 times; occasionally a number of projects were

exaumined.

The secretariat for the group of experts is provided
by the Directorate of Health Protection.
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I1T1, RECOMMENDATION OF THE COMMISSION RELATING TO THE APPLICATION
OF ARTICLE 37

At its first meetings in March and July 1960, the group
of experts exchanged p01nts of view regardlng the content
and objectives of Article 37, the procedure to be followed
for its appllcatlon, and the clarification of certaln terms

in the wording of the Treaty.

There is, for 1nstance, no generally recognlzed defini~-
" tion of the level startlng from which waste dlscharges are‘
regarded as "radlcactlve" the same is true of the concept of
"radloactlve contamlnatlon". Furthermore, it is not clear
whlch aSpects of a prOJect 1nvolv1ng waste dlscharge should
be covered by the "general data" stlpulated 1n the Treaty. )
It was therefore necessary to start by deflnlng the type of
projects that would be subject to the prccedﬁre{rEqulred by
the Treaty and 1ndlcat1ng the kind of 1nformat10n on whlch

the opinion of the Comm1831on would be based.

These discussions led to the formulation of a. recommen-
dation concernlng the application of Article 37 which was
approved by the Commission on 16 November 1960° /l/ The ‘eéssen~—
tial points of this rec0mmendatlon which is addressed to all

Member States, are summarized as follows.

It may be inferred from the Treaty that the health
aspects play an essential role in the assessment of a waste
discharge project. In this respect, the Buratom Basic Safety
Standards: /2/, which were drawn up in pursuance of Article 30
of ‘ther Treaty, constitue -the authority to whieh referencé '
should 'Be made. This is why any explanations-to define the *°
-wording of -Article 37 more precisely must be madetunder the-

terms of these Basic Safety Standards. Thus, for instance,
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in thé sense of tRIFErtIT1e "disposal of taaidactive” waste"
means "any definitive release into the air, water or soil of
radioactive substances that can cause, for persons other than
those who are occupatlonally exposed, a contamlnatlon invol-
ving a danger of exceedlng the maximum perm1551ble dose for
the general population as fixed in the Basic Safety Standards
in pursuance of Article 31 of the Treaty".

Thus, it is this health aspect alone, and not the type
of plant (laboratory, power station, reprocessing plaﬁt, etc.)
or its capacity or location, which detefhines whether a pro=-
ject is subject ot the terms of Article 37. Member States
are, however, at liberty to submit to the Commission indivi-
dual projects which do not come unter the definitioh given
above but for which they would welcome the opinios of the

group of experts.

The said recommendation also specifies

= which activities are regarded as comprising releases of

radioactive waste;

- that handling or temporary storage of radioactive wastes’

" are not regarded as "disposal'';
- what is meant by '"'general data'" in the sense of Article 37;

- that this general data should be submitted at least six
months before the date set for the disposal te be cafried

out.;

Nuclear plants that were already in service in 1960 are
1lsted together w1th data spec1fy1ng their effluent discharge
under normal 9perat1ng»eond1t10ns, in a schedule of all the

plants in the Community that discharge radioactive effluents.
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This inventory therefore provides background information,

for use in assessing new progects notified to the Comm1551on,
on the presence.and infduence of other sources of effluent
discharge in the vicinity and on the existing environmental

conditions.

In addition, at the request of the "Committee for
Atomic Affairs",; the Secretariat of the Council of the
EAEC defined more: pre01sely, in a note dated 12 January 1962
(see Appendix II), the lelgatlons'lmposed upon Member
States .as implied by A;ficle 37. It emphasiged, in par-
ticular, that the Commission should also be notified .of
any substantial modifications made subsequently to projects
thdat had previously béen submitted to it, if they are rele-
vant to the aspects covered by Article 37.

This document also emphasizes the fact that to grant
official -authorization in any circumstances for the imple-
mentation of any project without having first obtdined the
Commission's opinion would be inconsistent with the spirit
of Article 37 and would rob the latter of all practical

significance.

In this respect, it is worthwhile noting that two
Member States, Belgium and Italy, have made explicit
reference to Article. 37 in their legislation. The Belgian
Royal Decree of 28 February 1963 /3/ specifies that the
- -opinion of the Commission must be sought—before granting
authorization for a certain catego;& of nuclear plants;’
while Decree No«:185 (1964) of the President of the Repub-
lic of Italy /4/ stipulates that "general data" should be
submitted to the Commission before author1z1ng a dlscharge

project.
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IV.

-'10 -

PROJECTS 'SUBMITTED TO THE COMMISSION

As at 31 December 1972, the Commission had received

active effluent discharge relating to 79 plants and oén which
it had issued its opinion. Some
particularly:complex, as in the

at Jilich and.:Karlsruhe and the Ispra Joint Reésearch Centre,

single-notification related to a whole series of laboratories,

reactars, radigactive waste prdcessing plants or other muclear

plants.:’

The distribution of these;notifications by Member States

was as follows

‘6r of industrial plants such as

.57 notifications  of general data on ‘projects involving radio-

of these notifications were

case of the research centres

Eurochemic, for -which one

No. of plants

No. of
Countny ii- notifications - concerned

Germany 26 38
Belgium 13 22
France 9 10
Italy 6 6
NetherTands '

57 79

These notifications cover a wide range of projects,:.

viz.

- teaching and research reactors

- radiochemical and metallurgical laboratories
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- power reactors of all different types
- fuel element  mahufacturing plants

- installétions fgf the storage of irradiated fuel
elements

- reprocessing plants for irradiated fuel elements
~ the "OTTO HAHN" nuclear-powered vessel

-'treatment and storage plants for 11qu1d and solld
radloactlve wastes

- controlled submersion of radioactive wastes in the
sea, etc.
In some cases, when substantlal modlflcatlons have been
made to the capacity or the design of the 1nstallat10ns, seve-
ral oplnlons have been issued with respect to a single installa-

tlon.

The Belgian goveranment made valuable use of the procedure
specified in Article 37 by seeking the Commission's: .opinion
at the preliminary design stage of a sewer project for the
discharge of industrial wastewater into the Scheldt.;Thus,
the possible comnsequences, beyond national frontiers, of
implementing a large-scale project that fell within the scope
of regional planning, were examined in an international con-
text at a very early stage even before investments had been

authorized.

It can be seen that, for the period covered by this
report, commercial and industrial applications of nuclear
engineering tend to predominate. Whereas, in the early

sixties, notifications of discharge projects related mainly
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- 12 =

to research installations and to laboratories (research reac-
tors and pilot plants), they now relate mainly to industrial
installations, particularly nuclear powef stations, and also
plants fer the manufacture and repreeeSEihg of fuel elements.
In the case of nuclear power stations, the trend,‘starfing
from the experimental stations at Mol (BR3) and Kahl (VAK)
(11.5 and 15 MWe) and other experimental and protofype'units,
has been 1n the dlrectlon 6f‘1nbreaslngly powerful units.
Power statlons ‘with capacities of more than 1100 MWe are in
the course of construction. There is also a growing tendency
to build severdl power stations on the sdme site, not ‘only

in order to satisfy the energy requirements of the“region con-
cerned but also in an attempt to achieve more efficient utili-

zation ‘of the auxlllary installations.

The various installations on which opinions have been

issued are arranged by country in Appendix III.

., &
[Eéqally, it .should be emphasized that all radioactive

effluent discharge projects relating %o the installations ion,
whieh.gqblic interest is concentrated, namely, nuclear . power:
statioge, have been subjected to scrutiny under the terms of:.
Article 37 of the Treaty.
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V. EXPERIENCE ACQUIRED

An ‘account is given below of the experience acguired
! over the last 12 years or sc in the’ application of
Artiéle 37, with particular ‘emphasis on the following i

aspects:
1) priocedure followed from.the notification of a
disposal plan up-to the issue of an opinion;

2)!ma1n polnts covered in the examinat1on of radlo-

active effluent dlscharge plans,

3) progress achieved tcwards reconciling different

"approaches tothe acsessment ‘of health hazards.

1) Procedure followed for the issue of an opinion

2

M-EMEBEER - 5TATE

[ €3
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General Secretariat

COMMISSION
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Legal : i Industrial
. Department | HEALTH PRQTFFT;QN i -hffairs-
1
ST TmTTessmssse—sees I """" ,T‘T """"""""""""

Consultation

[. GROUP OF EXPERTS l
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The above diagram represents the processes comprising the
procedure in pursuance of Article 37. This procedure is initiated
by the notification of the ''general data' by a Member State and
ends with the issue of the Commission's opinion to this Member
State and also, possibly, to other (neighbouring) countries

concerned.

The chronological sequence of the various stages in the

procedure is shown in Appendix IV,

The translation and reproduction of the documents submitted
takes a long time (from 4 to 8 weeks depending upon their volume).
Some governments (France, Belgium and Italy) have helped to reduce
this delay considerably by sending enough copies of the general

data for them to be passed on directly to the experts.

During this same period, in order to aid the compilation of
the experts' report, the secretariat prepares, for the meeting
of the group of experts, a report comprising a critical analysis
of those elements of the project that are essential to its assess-

ment in the sense of the Treaty.

In addition to a brief description of the installation and
its associated monitoring and safety equipment, the report com-

piled by the experts contains an analysis of:

- discharges of gaseous radioactive effluents during normal

operation;

- discharges of liquid radioactive effluents and solid radio-
active wastes;

- unplanned releases.

The report ends by stating whkether, and if so to what extent,
the implementation of the project is likely to cause a contamination

in another state of the Community.
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When the experts' report has been cbmp;eted, the Directorate
_ of Health Protection prepares, in co-operation with - the ‘Pirec-
torate General IIT '"Industrial, Technologicai*ané~%b§entfffc
Affairs" *) and the Legdl Department, a draft Opinion ‘6f ‘the
Commigsion which is submitted for the approval- of the latter,

usualdy in accordance with 'a .written procedure.

The opinion obtained in ‘this way is communicated to the
government of the Member State that jgave notificatibn ¢f the
project and also to that of the neighbouring member- country
or countries concerned.

* — ;4
*

The’ progress of the procedure as outllned above, from
1n1t1al notlflcatlon of a project to the oplnlon to be 1ssued
in pursuance of the Treaty, obv1ously depends upon the quallty
of the general data that are prov1ded by the government in
questlon. It frequently happens that thls information fa}ls
to satlsfy completely the requlrements of the recommendation

'dlscussed above in section ITI.

On the basis of the experlence galned over what now amounts
to some twelve years, the experts have drawn up a new llst of
the details that should''be supplled as constltutlng the general
data stipulated by Article 37 (see Appendlx V). Coples of this

list have been 'sent 'to the governments of Member States.

By doing this, it is hoped to reduce the number of cases
in which 1ncomplete or contradlctory information has to be.
supplem@nted or elucidated. Steps of thls klnd, although essen-

tial, are a particular cause of much time being lost.

ot

*) Re—named "Industrlal and Technological Affairs" since
19 February 1973.
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For the group of experts, as also the Commission, can be in
a p051t10n to issue an assessment of ‘a plan in the sense of Ar~
tlcle 37 only inasmuch as they have adequate 1nformat10n at their
dlsposal This implies - and the wording of the Treaty is expli-~
c1t on thls point - that before any discussion of a project be-
ans all necessary detallSTWas will enable the Comm1531on to
determine whether the implementation of such plan is likely to
1nvolve radiocactive contamination of the water, 'soil or air
space of another Member State" should have been provided in the

capacity of "general data..

By any logical reckoning, the period of 6 months which
the Treaty allows the Commission for the issue of an opinion
can only begin to date from the time when the information
supplied to the Commission is‘ponsidered to be adequate.’ At -
its meeting of 20-21 February 1963, the Euratom Commission

passed a resolution to this effect.

In order to accelerate the progress of :the procedure, it
seemed advisable to invite to the meetings of the experts repre-
sentatives of the competent authorities in the country that had
sent notification of the project to be considered, so as to
obtain an immediate and adequate answer to any questions that
were raised, as well as any other useful explanations. In actual
fact, cons1der1ng the nature of the questions raised it has
become éustomary for the representatives to bring with them

engineers associated with the installation.

Main points covered in the examination of discharge projects

The summary given in the previous section of the contenf
of the report submitted by the experts to the Commission on a
plan for the disposal of radioactive effluents glves‘ébme 1nd;-
cation, with .the main p01nts “¢covéred in an examlnatlon of this

kind, of the various problems involved.
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On the one hand, it is obvious that the scope of Article 37
.dog¢s nat.include a compléte analysis of the éafety ofhgrplant.
' On the -other hand, the'opinion that is to be issuéd 'in appii-
cation of the Treaty i§ essentially dependent’ﬁbeh’tﬁe coﬂis

4_4+

sequences that may be éxpected in the event of’ acc1denta1

A

release, It can therefore be sSeen that it is, in practlce,
necessary to make use of the ‘Fesults of the‘saf?%?VEtﬁdiee%
and analyses that are usually required by the national compe-

tent authorities as part of the licensing procedure.

tinuous- dxscharges but also discharges- of an eplsodlc nature,‘
.sometimes called planned releases *). Observande' of the Ba51c‘
Safety- Standards /5/ implies that the pOssibiilty of any hazard
-to. the tareas.surrounding - -the site as a resalt’ of these re-
leases is excluded. Also, it is hardly condelvable that an
appregiable:amount of activity can be propagatéd as far as

into .a neighbouring country (as a result ‘for 1nstance, of

capture .by the clouds and -subsequent raln-out).

‘ However, there are .specific, .cases. -in which, under the .
terms of Artlcle 37 (although for other reasons), "normal
dlscharges must also be examined. This is so, foruexanple,

when‘llguld effluentswg;eyglﬁpharged.;nto-a;rnvehuthat watersit

the territory of another Member. State. Apart:from theé prob-'
leme preeented ty,the exhaustion of the.dilution capacity of
the ;iver, the frebiem“may arise of an:insidious and’appre--
ciable increese in its radioactivity (for instance, in the

mud that forms the bed of the river or as a result of the

use of its water for irrigation_punpcses); monitoringwof*the
radioactivity of d’river’'in such 8 caéé must then be organlzed

under bilateral or multilateral agreement.

*) They are also sometimes called '"planned exceptional releases"
in order to distinguish them from normal (= planned) dis-
charges; releases of this kind, the activity level of which
is higher than that of the quasi-continuous releases, are
associated with operating conditions and occur particularly
in the case of reactors and reprocessing plants.
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Under normal operating conditions, gaseous effluent discharges

usually need to be considered only in the case of an installation
near a frontier, when surveillance of the effects of its releases
on the environment could be carried out only in collaboration

with the competent authorities in the neighbouring country, or,
again, in cases where the respective proximity of several installa-

tions means that superposition of the releases must be expected.

The smallest distance from a neighbouring country that has
been recorded under the terms of Article 37 is-approximately
3 kilometres (the Doel nuclear power station~i;mﬁeléiﬁm,énatthe
"SENA" *) nuclear power station in the Ardennes sited near Chooz
in France). In the near future, nuclear power stations are to
come into service right on the banks of ‘the Rhine, in the imme-
diate vicinity of the Franco-German frontier. In cases such as
these, superposition of the effects of discharges into the atmos-
phere originating from neighbouring sites on either side of the

national boundaries has to be taken into consideration.

and plahned diséhé?ges present few problems under the terms of
Article 37, unplénnedireleases are important from this point of
view. It is only in the event of uncontrolled, i.e. accidental,
releases that a considerable quantity of activity of varying
sériousness could be liberated and cause éignificant contamina=~

tion at fairly appreciable distances from the site.

-

*) In the case of the "SENA" power station, the goveraments
of Belgium and France have settled the problems of radio-
logical protection under the terms of an agreement /6/.


collsvs
Text Box

collsvs
Text Box


-~ 19 -

In the safety reports, a certain number of agc¢idents of
this kind are. always analysed.‘Of these, theﬁaccldent.that has
the most sgrious comnsequeuces forethe“envi;onmeutTf? is.,
studied with particular attention by the group\of expegts
referred to in Article 37. The consequences of this accident
usually serve as the final criterion on which the opinion
required.by .the. Treaty 1s"based étafting fféh'%hé hypotheses
adopted for this accident, the experts assgss. the conse-.
quencespof the release of4activitynupon thehimmediate vici-
nity qf the site in questjon, frequently assessing it on the
‘basis of ,their own calculations using ¢autious.parameters,
and then carry out an extrapolation in order to determine
the:possible:oonsequeh?es in a neighbouriug Memhe;KState,
Vparticularly{in.theﬂlatterjs frontier region,

It is the preparatlon of thls part of the experts' report

that demands the partlcular co-operatlon of the technical ex-

B

' perts in the group, not only in order to assess the strlngency
of the accident hypotheses, but also in order to Judée“uhether
the results of the calculations are reasonable. What is im~
portant is not so much to achleve absolutely 1ndlsputab1e
calculations and pre01se numerlcal results regardlng the ex-
posure as to have, for each nuclear 1nstallat10n on the ba51s

of current knowledge of the subJect at the t1me of the

*) The follow1ng de81gnat10ns are used for thls type of
‘accident:

‘German : "grogster anzunehimender ‘Unfall (G.a.U.)
English : "maximum credible.accidént” {mic.a.);

"design basis accident" (d,b,a,); .
"reference accident for emergency planning"

Freanch : "a¢cident maximal concevablé"; ~

w. -'"acgident maximal hypothétique" -
Itallan : "ma551mo incidente credibile"
Dutch * ! "eérgst denkbaar ongeluk".
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assessment, an idea of the upper limits of the health hazard

which, throughout the operational lifetime of the plant, will
exist for the environment of the site and possibly for the

frontier zone of a neighbouring state.

ééésééeeaz-ei-tbs_zaék_oi-se&temanezzon- When it comes to
assessing .the possibility of a contamination, that is, the risk
of coqtamination of fhevgfeg‘surfounding a nucleér sitg? the
dilemma tpat has to.be.facgd is the same as that encougﬁered
in_gssqssipg the safety of a nuclear insfallétion: onLﬁhgkone
hand,-igAspipe Q{ the hazards inﬁerent in the installgpigp,
vnué}ear qu?néering hasrgiven proqf‘gf its safety, whilé;én the
othéﬁnhgnd;‘itvis stiil‘fgr from beigg possible to.quagtify this
safengwith‘an adequate degree pf‘gccgracy. What we %g faqt lack
in such a .Gase are probability factors, by which‘the accident
consequences that have been evaluated need to be, multlplled for
it to be possible to draw conclusions regardlng the actual risk

itself.

"+ In addition, it has to. be kept clearly in mind that -when
it is- a matter of deciding upon the site on which a nuclear power
station is to bempgilt,‘the surrounding population in question
ag?dhardly likelyito be interested in the mathematical probabi-

(ligg} Fhelr expgsqre to radicactive effluents; what:they want

¢
to knthlsqwggp "eould happen to them", that ‘is, these people
feel the need to be informed of what the operation of a power
station can imply for them on the health level. Thus, in this
case too it is to some extent the upper limit of the health
hazard involved that the popﬁiation.wish to know. To satisfy
this need for information on the part of the public, the only
logical approachjis to make &an evaluation of the dosés that
they are likél¥‘§o‘receive. In the same way, in order to assess
a n%ﬁg:ﬂ{‘contﬁmination under the ‘terms-df Article 37, it is

necessary to evaluate the possible e¥posure of the general public.
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.Thus these doses, -evaluated on the basis ‘of cautious
hypotheses, become the main criterion inltheqjudgment'that~
is passed on the project. They are also taken into account

[ TN

in the deflnltlon of the safety camioment And mesanres fo

be used in case of emergency.

For the evaluation of these doses, the group of experts
has at its disposal a certain number of reference values, -
These values have been up-dated and supplemented to take

S : . fo & . L
account of the most recent éxperience+-

A list of the referenté values used at présent dan be

found in Appendix VI,

‘The study of Ppréjécts involving the dischdrge of radio-
‘active effluents from éﬁedéspeéﬁs‘mentioned above confiris
the impression gaineﬁ‘f}bm experience acquired eleewﬁgfé,
empha8121ng the 1low health hazard that nuclear technology
now presents for the env1ronment. This experlence 'will be

summarlzed brlefly below.

Thé planned routine discharge levels of thé nuclear
instéllations gﬁud{ed are ﬁsuaily'so low that the evaluated
radiation exposufe of the populetibn living in the vicinity
of the site resulting'frem these discharges is far below the
dose limits fixed in Articles 9 and 10 of the Basic Safety
Stdhdards *),

*) The same statement can also be made for dlscharges that
have been effectlvely carried out. R
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It may, however, be observed with regard to the supple-

mentary but more general restrlctlons resulting from the

-~ Recommendations of the ICRP *) which are aimed at

avoiding any exposure that is not strictly necessary
and at keeping all doses as low as is readily achiev~

able /7/:

and also those imposed by the

- Basic Safety Standards which areé based on these recom-

mendations and are themselves (Article 6, § 1) aimed at
~ :limiting ‘exposure and the number of pérsons exposed as

far as practicable /8/

that, in the field of discharge control, these principles too
have always been observed by the competent authorities and plant
operators within the Community. In the case of nuclear power
stations, which are the major factor here, it can be specified
-in particular that the dverage exposure in the vicinity of the
site amounts to only a few percent of the exposure due to the
natural radiation background and generally falls within the
range of fluctuations in the natural level of radiation. In
Appendix VII, comparisons are given for a certain number of
nuclear power stations of the discharge limits fixed by the
competent authorities and the discharges that are actually
carried out. A table is also given indicating the maximum
doses,; calculated. on the basis of the effective discharge
levels, that are likely to be received in the immediate

vicinity of the site in each case /9/.

This satisfactory situation described above is due to’

developments in the technical field, viz.:

*) ICRP = International Commission on Radiological Protection
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- better knowledge at present of the behaviour of thé -
reactor itself during operation and of ‘its auxiliary

installations;

- information gained from tests and research programmes

on nuclear safety;

- the favourable experience that has been gained of the
opération of nuclear power stations; up to the present
time’'no accident has occurred in the six Member States
of %the Community that has caused any harm to theé sur-

rounding areas.

This explains why the assessment of normal discharges
and of releases to be expected in the event of technical
breakdpwn can now be made much .more precisely than in the,

early sixties.

Simultaneously the discharge limits imposed by the
competent .authorities are being fixed with much narrower
. margins. This tendency .should increase in the future, the
more so as efforts are made from now .on, by reinforcing. -
the legal provisions, to apply the principle aimed at keep-
ing exposures.at the lowest possible level more: stringently,
and consequently, authorization is granted only for- nuclear
. power stations for which the discharge levels of radig—! -

active effluents are reduced to the minimum *) 710/ . .

. . For the sake of completeness, it should be noted that,
.up to the present time, it has not been necessary to apply
Article 38 of.the.Euratom Treaty, which was mentioned above

in the introduction,

*¥) "release as low as practicable”
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Progress achieved

' The Commission believés that the procedure laid down
under the terms of Article 37, in addition to making it
p0551ble to assess the health consequences of the waste dis-
charges of the nuclear installation progects that are sub—
mitted to it, also offers the possibility of mov1ng towards
achieving agreement on approaches and methods in the field
of nadiological protection; partly.owing to the opinions
that are issued but mainly as a result of the exchanges of
-information and discussions.that.take place both between the
experts, the plant operators and the Commissiqg and between

the experts themselves.

For it must be borne in minsthét althouéh the Basic
Safety Standards have made it possible to bring‘into accord
the legislation Sf the different Member States in this field,
this is not the case as regards nuclear engineering, for which
the possibility of a certain degree of standardization on
aspects relevant to the protection of the public:has only very
recently appeared /11/. It must also be remembered that methods
of ‘evaliidtion and assessment criteria for the 'health conse-
quenées of radioactive discharges may develop differently from
one memb&rF country to another. Thus, the suggestions and
récomméndations sometimes made in the opinions issued by the
‘Comission’ aré a move towards agreement beétween ideas on the
subject. iﬁ’addition, the meetings organized within the scope
of the application’of Article 37, as & result éf the exchanges
of information that they involve, have already begun to pro-
duce a certain unity of approach in' the treatment of the
problems presented by the evaluation of the radiologic¢al con-
sequendes 'Of the releases of nuclear installations tnteér normal
operating conditions and in the event" of foreseeable acdidents.
This unity of approach is becoming increasingly apparent in
the presentation of new. projects that are submittéd to the

Commission.
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The values of the reference levels that have been pro-
posed for the evaluation of discharge projects, some of which
have been collected together in Appendix VI, should also con-
tribute towards reaching agreement on 'the criteria used for
evaluating the exposure of the generall public, partlcularly

in the event of nuclear accidents.

Alon351de 1ts potentlal for promotlng general agreement,
Article 37 also constltutes an effectlve tool for ‘smoothing
out some of the difficulties of an administrative and‘poll-
tical nature that arise because of the _existence of frontiers
between Member States. Thus, in suggestlng the establishment
of contacts between natlonal competenf authorltles the 1nten—
tion of the Commlseron is to make these frontlers more perme~
able to a real exchange of 1nformatlon and hence, in the case
_of installations 51ted near frontlers, to promote co—ordlna-
tion of the safety and emergency measures to be 1mp1emented

in case of urgency.

Finally,. the procedure laid down by.Artic;e 37 aofeare
to constitute a practical channel ’or the’general dissemina-
tion of new knowledge and trends *) on the subJect of radlo-
active effluent discharges and the evaluation of the radlo—
logical consequences of these discharges. The departments of
the Commission and the experts who take part in these studies
are thus in a position to see how the Basic Safety Standards
are applied and to asséss the difficulties that are encountered

in practice.

":.J_

*#) It may bé recalled, for instance, that:

'« tritium; as a ternary fission product, was not discovered
until around 196C /12/;

= lithium and boron, which are a source of production of tri-
tiated effluents, are being used to an-increasihg extent as
-anti-corrosion additives to the cooling water of reactors
or for flattening of the neutron flux /13/; ‘

-~ the concepts of "critical pathway" and "critical group",
which are used in the evaluation of radiological effects,
were only developed several years ago /14/.
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CONCLUSIONS AND FUTURE PROBLEMS

From the experience gained in the course of the studies
carried out over the last twelve years in pursuance of

Article 37, it can be concluded that:

i -
-~ up to the present time, discharges of gaseous radioactive
" effluents have nbt”pFésénted any problems for neighbouring

countries;

- discharges of liquid radioactive effluents, even of low -

concentration, deserve special attention, particularly when
it is a matter of discharge into rivers that extend beyond
national frontiers, or into the sea; they should therefore
always be the subject of agreements on an international level
or, as in the case of Article 37, be submitted to a .Commu~

nity authority for its opinion;

- high-level contaminations capable of reaching a neighbouring
‘country are conceivable only in the event of a serious acci-
dent occurring in nuclear 'installations of a specific cate-

gory, namely:
. nuclear power stations

+ plants for reprocessing irradiated fuel

. plutonium processing plants.

This category of installations, to which there should
possibly be added some type of site for the storage of high-
activity radioaciive waste, will need to continue to ‘be the

object of the closest attention under the terms of Ayticle 37.

It can already be observed that new projeéts for installa-

tions are providing for much higher capacities than those of
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the 1nstallat10ns built during 'recent yeéars: This trend will
contlnue, partlcularly when breeder reactérs will replace-

those of the present generation.

In addltlon to the increase in the capacity of the
varlous types of 1nstallat10n, and" partiéularly of nuclear -
powerﬁstatlonsi a 1ncrea51ng tenden@&-to concentrate several
units on the same site is already appatent . This is doubtless
a prellminary stage in the formatlon of what are called
"nuclear parks" /15/, in whicﬂ”%h matufacture of nuclear
fuels,pthe productlon of energy "and’ the' reproce551ng of"”

1rrad1ated fuel are to be concentfateﬁ togethEr (mainly o -

reduce costs and the hazards inhe¥ent in transvortation’y.

The present procedure, which consists in’ submitting
each stage 1n the constructlon separately, seens 1l1 suited
to complexes of this klnd, partlcularly in tHe “case of sites

near a frontier or on the banks of international riveérs. '

For projects of»this kind, it is not merely”éesirabie
but essential for there to be .contacts of a technical nature
at an early dtage Bétween the compétent authorities, bridging
national frontierd, starting from the preparation of the plans
and contlnulng untll completlon of the progect To an in-
crea51ng extent the constructlon of power statlons is be—
coming a problem of reglonal plannlng to thCh the publlc
are not indifferent. It is therefore adV1sable for the publlc
to be kept rnformed and 1f necessary, reassured by demonSP
tratlng to them that all measureswnecessary for thelr pro-
.tection. have been, taken. In.th}slrespect note should be taken
of the initiative shown by the Belgian governnent for maaor
prOJects such as nuclear power stations, etC-, the relevant
departments 1n nelghbourlng countrles are kept regularly
informed  of the state of the work via a "Contact Comm;ttee"

from the stage of preparlng "the plans up to’ that of,operatlonal
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start-up, special attention being paid to problems relating to
safety and the environment. A procedure of this kind, which
has-also been adopted in a similar fashion by the goverhment

of the Netherlands /16/, is,  without any doubt whatsoever, more
judicious and more satisfactory for the public than if contacts
are established only after the completion of an installation,
and then merely with the sole aim of arranging for co-operation
in the event of accident.

Within the enlarged Community, the North Sea, which has
become a kind of "internal sea', will require increased atten-
tion. In addition to the nuclear power stations already built
on its shores, there are proposals for building nuclear power
stations on artificial or '"floating" islands. The choice of such
sites, the operational safety of these installations and also
the discharge of their radioactive effluents will require co-
ordination on the part of the countries bordering the sea.

However, since

- the North Sea is also used as "dump" for all kinds of indus-

trial wastes, and

- in addition, the drilling being carried out there threatens

to be a considerable source of pollution, it

it would seem that to confine monitoring and control activities
to the radiological sector alone is not sufficient to safeguard

the ecological status of this sea.

_An analogous situation was encountered with the Rhine which
has become a drainage channel for all kinds of radioactive and
non-radiocactive *) waste-products to be discharged finally in

*) Strictly speaking, the term "non-radioactive” can not be
applied without qualification. It is, for instance, only some
ten years since it was realized that the level of radioactivity
of the effluents of certain non-nuclear industries, notably
plants handling phosphates /17/, could be not inconsiderable,

‘owing to the natural radioactivity of the ores used.
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the North Sea. In the case of this river, the international
Commission of the Rhine, which represents all countries
concerned with the Rhine basin, is endeavouring to compile
an overall picture of the tolerable pollution level for this
river: radioactive and non-~radiocacitve pollution as well as
the thermal pollution that is foreseeable as a result of the

construction of power stations.

The setting up of similar organizations might be con-
templated mutatis mutandis to study and control the future
use of the North Sea in order to anticipate and limit any
additional risks which might be incurred by the adjoining

countries when new projects are completed.

It has been emphasized on many occasions at inter-
national congresses and in European Parliament debates that
compulsory Community consultation, arranged on the basis of
Article 37, has achieved satisfactory results where the pre-
vention and control of radioactive contamination risks on an

international scale are concerned.

It has also been suggested that the experience acquired
in the course of the application of Article 37 could serve
as an example for the control of other contamination risks
and possibly be integrated into a general policy for the
reduction of pollution and health hazards likely to affect

the environment.
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rigues"

Service Générateurs de Chaleur Thermiques
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APPENDIX II

EUROPEAN ATOMIC i Brussels, 12 January 1962
ENERGY COMMUNITY 32/62 (ATO 4)
Council
NOTE
Re Application of Article 37 of the Euratom Treaty

Articie 37 is worded as follows: T

RESECH

"Each Member State shall submlt to the Commlsslon such

general data concerning any plan for the d;sposal of any
kind of. radloactlve waste asTw111 enable the Commlsslon

PTOR{ATN L T
to determine whether the 1mplementat}pn of such plans

is likely to involve radioactive contamlnatlon of the

- water, soil or airspace of another Member, State.

The Commission, after consultlng the group of experts
referred to in Artlcle 31, shall glVe its oplnlon thereon

within a perlod of six months.

At the request of the Committeé on Atomic Affairs,

. . . s .
the Secretariat has formulated some considerations regarding

the appllcatlon of this article.

rrf\

~1)

It will. be noted that this article-imposes no obligas
tions on companies themselves. It isionly:Member States.
that are required to provide the! Commissién with infor-.
mation. Conseguently, it is: the Member States alone that

are held responsible for the accuracy, validity and

gompleteness of this information’ for the purposes of the
‘formulation of the Commission's opinion. The.Commission
"has addressed a recommendation to Member. States:in: this

‘connection (Official Journal, 21 December 1960).-
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APPENDIX II

Every Member State must take all necessary steps to ensure,
by internal arrangements (legislative if needed), that it has
the necessary means of fulfilling this obligation. It must
therefore, where applicable, require private companies to pro-

vide it with information and, possibly, monitoring data.

2) Article 37 does not require Member States to send to the
Commission complete details of projects involving the discharge
of radioactive effluents, but only general data on these pro-
jects insofar as is necessary to enable the Cemmission to deter~
mine whether the implementation of these projects is likely to
cause radiocactive contamination of the water, soil or airspace

of another Member State.

Consequently, the Commission should be notified of any
modlflcatlon m&de %ubsequently to a project that has already
been submittéd to it, if the modification is relevant to these
general data. On the other hand, a Member State can not be
accused of failing to satisfy the requirements of Article 37
in any way for net"hotifying'fhe'Commission of modifications

of deta.ls that do not come urder the defihitiion of -this article.

3). In Member States the 1mp1ementatlon of a prOJect involving
the dlscharge of radloactlve effluents 1s usually stJect to
governmental authquzatlon. It is pre01sely for ‘the’ gﬂldance
+of the natlonal authorlty that possesses these powers ‘of autho-
rization that Article 37 makes provision for' an oplnlon on the
.part of the Comm1ss1on, 1ssued after consultation of ‘the group
of experts referred to 1n Artlcle 31. (This group is composed
of . individuals de51gnated by the Scientific and Technical
Committee from among the scientific experts of Member States,
and parficularly from among exﬁefts in the field of public
health.)
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It may be asked whether the national authority that

possesses powers of authorization should

- examine projécts before submitting them to the Commission,
in" fact, decide upon its own attitude'{n the matter be-

fore the Commission is requested to issue its opinion,
or, on the contrary,

=~ wait for the opinion of the Commission befgre granting.
its own authorization, in fact, before examining a

project at all.

Article 37 does not require Member States to. suspend all
authorization: before the opinion of the Commission is- issued.
However, to authorize a project without having first taken -
into consideration the opinion of the Commission would 'in
practice mean robbing Article 37 of all significance. It .
therefore seems certain that no authorization.should be
granted until the Commission has first had time to-issue

its opinion.

In any case, there is nothing to prevent the national
authority, upon receipt of an application for authorization,
from carrying out a preliminary examination of the project
before submitting it to the Commission. A preliminary exami-
nation of this kind:.could even be necessary in order to

check the accuracy and validity. of the data provided.

The guestion could then arise of exactly how far an
examination of this kind could be taken before submitting the
project to the Commission. In this connection, it does not
seem permissible for thé national authority to go so far as to
formulate its official attitude to the project as a whole. For
the adoption of an official attitude in this way would be
taking place in the absence of an opinion from the Commission,
which is explicitly intended for the guidance of the national

authority in making its assessment,
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It will, howevef, be noted that the opinion on the part

of the Commission that is provided for in Article 37 relates

.,.only.to one aspect of the project; namely, the risk that it

.may -involve ; of .causing contamination-in other Member States.

Thus, before granting its authorization the-national -autho-
rity should also examine all those other aspects of the pro-
ject that are not taken into consideration in the Cemdission's
opinion. Consequently, the question’may arise of whether the
national authority should examine the otheriaspects<qf the
project before, at the same time as,.or after it islsﬁbmitted

to the Commission.

I£ will be noted in this connection that prelimiﬁgry

’ examination of these other aspects would have the fortunate
effect of ‘avoiding unnecessary examination on the yart of
the Commission of proaects that could not in any case'pe
implemented because of factors outside the scope of ifs
opinion. On the other han&, any delay in submitting the pro-
ject‘;o the Commission caused by a preliminary examination
of this kind would prolong the total period of authorization.
Finally, the significance of. the Commission s opinion will
depend 1n particular upon the site on which the project is
to be built (near to frontiers or 1nternational rivers, for

R T

instance).

It seems, therefore, that the qyestion raised here is
R o A ’ ) :
a matter of expediency rather than law. It could be settled
individually case by case. I{ could.also be subjected to
genegel cri?eriaqgggqequponnbegwegp Member  States.
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APPENDIX III

PLANS FOR THE DISPOSAL OF RADIOACTIVE WASTE

.NOTIFIED TO THE COMMISSION UNDER THE TERMS OF
ARTICLE 37 OF THE. EURATOM TREATY

(as at 31 December 1972)

BELGIUM

- BR2 reactor (Mol)
- BR3 nuclear power station {Mol)

~ Plant for processing radio-
active wastes from CEN (Mol),
operated by the Société
Belchim

~ Pluionium laboratories for
the "Belgonucléaire-CEN (Mol)"
research programme

- EUROCHEMIC installations
(Mol):

. Research laboratory

"Building for the delivery
and storage of U-235 enriched
fuel elements (1.6 %)

. Pipelines for carrying
“ liquid effluents to the CEN
reprocessing plants

=+ BR3/VULCAIN nuclear power
station

~ Sewer for the discharge of
spent industrial liquid
wastes into the Scheldt

-~ Building for the delivery
and storage of U-235 enriched
fuel elements (> 1.6 %)

Power level specified.
at the time of issue

LJD§PEJQ£0.:; -
issue of the

of the Commission's ¢iCommissionts
opinion opinion
50 thh "27/07/61
10,5 MWg nett | 20/12/61.
- 09/05/62
- 09/05/62

- 18/09/6k"

10.5 MWg nett

09/03/65

15/07/65

23/07/65
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EUROCHEMIC installations (Mol):

. Building for reprocessing
fuels

. Analysis‘laboratory

. Buildings for storage of
reprocessed products

. Processing plant for liquid
effluents

. Building for the storage of
high-activity liquid waste

.

. Building for the storage of
medium-activity liquid waste

« Building for the storage of
so0lid active waste

. Ventilation plant and stack

Plutonium laboratories for the
Belgonucléaire-CEN (Mol)
research programme

New laboratories

Belgonucléaire "Atelier Plu-
tonium" plant at Dessel for~
the manufacture of plutonium
fuel elements

Central Bureau for Nuclear
Measurements (CBNM) at Geel

Doel nuclear power station

Power level specified
at the time of issue
of the Commission's
opinion

APPENDIX III

Date of
issue of the
Commission's
opinion

2 x 392.5 MW nett

30/09/66

"n

18/07/69
ok /06,/70

22/12/70

. April 1973
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-3 -
Power level specified Date of
at the time of issue issue of the
of the Commission's Commission's
opinion opinion
FEDERAL REPUBLIC OF GERMANY
- FR2 reactor (Karlsruhe) 12 MW, 17/03/61
- BER research reactor 50 kW 17/03/61
™ th
(Berlin) - R
- FRM research reactor 1 MW 17/03/61
. th .
(Munich)
- ARGONAUT research reactor 1 kW 17/05/61
. th
(Munich)
- PR 10 reactor 100 W 17/03/61
. th .
(Grosswelzheim) - o
- Nuclear. Physics Institute, 50 kW_. ; 20/Q7/62
. ey th
Goethe-Universitét
(Frankfurt/M.)
- Installations for the Nuklear- - 20/07/62
Chemie und -Metallurgie
(NUKEM) company
- Kahl/Main experimental nuclear 15 MWe nett 12/10/62
power station .
- FRJ-1-MERLIN reactor for the 5 thh 11/07/63
Jilich Nuclear Research Centre .
- Jiilich Nuclear Research Centre: - 25/02/65
« FRJ-2-~DIDO reacto: 10 thh "
. Processing plant for liquid - "
and solid radioactive
effluents -
~ AVR experimental nuclear 13.6 MW, nett 18/05/66
power station (Jiilich) ‘ ‘
-~ Karlsruhe Nuclear Research - 28/06/67
Centre:
. FR2 reactor (modified) Lb thh "

. MZFR reactor

60 MWe nett
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-4 -
Power level specified Date of
at the time of issue issue of the
of the Commission's Commission's
opinion opinion
. SNEAK reactor - 28/06/67
o STARK reactor 10 wth - 1 n
. Hot cells - - "
. Hot Chemistry Institute - "
. Prototype laboratory - ! "
. Alpha-Chemie und ‘ - "
-Metallurgie (ALKEM). :
. European Institute for - L
--Transuranium Elements .
l“v‘v* ' )
. Central decontamination - "
building ‘
. Solid wastes depot {1 - : "
-\Gundremmingen nuclear . 237 MWe nett, . 11/04/67
power station (KRB) : _
Lingen nuclear power 240 MWg nett 24/09/68
station (KWL) - P :
Obrigheim nuclear power 282.7 MWg nett 10/03/69
station (KWO)
Jilich Nuclear Research T . 22/04/69
Centre: |
. Hot-cell laboratory - = "
. Nuclear fuel analysis - "
laboratory (BZ III) -
KNK reactor, Karlsruhe 19.1 MWe nett 22/04/69 -
Nuclear Centre
Decontamination building - - 22/04/69
for the Karlsruhe Nuclear ’
Regearch Centre .(to replace
central decontamination ‘
building: opinion dated
28/09/67) | .
AVR experimental nuclear 13.6 MWe nett 10/12/69
power station (Jiilich): ‘ L
modifications ) ‘
"OTTO HAHN" experimental 38 thh 21/01/70
nuclear vessel (11,000 SHP)
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APPENDIX IXI

EL 4 stage

-5 -

Power level specified Date of
at the time of issue issue of the
of the Commission's Commission's
opinion opinion

Karlsruhe reprocessing plant - 01/07/71

(WAK)

Grosswelzheim superheated- 25 MWy gross 14/12/71

steam (HDR) reactor

Wirgassen nuclear power 640 MW, nett 17/04/72

station (KKW)

FERAB and bituminization - 2k/0k/72

plants for the Karlsruhe

Nuclear Research Centre

Stade nuclear power station 630 MWg nett 30/10/72

(KKS)

Niederaichbach nuclear power 100.4 MWe nett May 1973

station (KKN)

FRANCE

Submersion of radioactive - 26/07/60

wastes in the Mediterranean

Chinon nuclear power station 68 MWe nett 30/0L/64

st stage - EDF 1

Chinon nuclear power station: - 13/07/65

. 2nd stage -~ EDF 2 210 MWg nett "

. Irradiated materials plant - "

(AMI)

SENA nuclear power station in 266 MW, nett 12/12/67

the Ardennes (Chooz)

Chinon nuclear power station 480 MW, nett "

3rd stage - EDF 3

St. Laurent-des-Eaux power L4L87 MWe nett 20/09/71

station, lst stage -~ SL 1

Monts d'Arrée power station 70 MWe nett 09/12/71



Power level specified
at the time of issue
of the Commission's

APPENDIX III

Date of
issue of the
Commission's

station (GKN)

opinion opinion

- St. Laurent-des-Eaux power 516 MWe nett '19/09/72

station, 2nd stage - SL 2
L ) Do

- Bugey nuclear power station 526 MW, nett 19709/72 -
1st stage

ITALY

- Garléllano nuclear power 150 MW, nett. ..15/10/64
station (SENN)

- Latina nuclear power station . 200 MW, nett 25/06/65
(SIMEA)

- Enrico Fermi nuclear power 257 MWe nett .16/08/66
station at Trino Vercellese

- CNEN-EUREX reprocessing plant - 10/06/69
for irradiated fuels at Saluggia

- Installations for the Ispra - 19/09/72
Joint Research Centre (JRC) -

- Plant for the manufacture of - April 1973
fuel elements for nuclear" .
power stations at Bosco Marengo i

NETHERLANDS

- Discharge into the sea of - 20/67/62'
liquid wastes from the RCN -
at Pet@eg .

- Submersion of solid radio- - 18711/66
active waste in the Atlantic ;

- Dodewaard nuclear power - 51,5 MW nett i5/01/69
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APPENDIX IV

PROCEDURE FOLLOWED
FOR THE ISSUE OF AN OPINION BY THE COMMISSION

(Article 37 of the Euratom Treaty)

Time scale
in months *)

NOTIFICATION OF "GENERAL DATA" TO THE COMMISSION BY THE i 0
MEMBER STATE ;
SECRETARTAT
- Translation/reproduction ~ Verification that general é
of documents data are complete 5 1
- Forwarding of documents - Collection of missing :
to the experts information i
- Preparation of - Establishment of contact g
experts' meeting with the competent depart-.
ments of the Commission 3 2
- Preparation of a study §
~ Examination of experts' §
comments g
i 3
GROUPE OF EXPERTS i
- Meeting to examine the :
general data received '
- Compilation of report '
to the Commission ! 4
COMMISSION
- Compilation of a draft E
opinion :
~ Approval of the draft ;
opinion by the Commission ! 5
ISSUE OF THE COMMISSION'S OPINION BY THE GENERAL §
.+ SECRETARIAT TO THE MEMBER STATES CONCERNED :

\6/
*) This time scale is given indicatively to illustrate the progress
of the procedure. Since the experts are convened on average only about
three times a year and it is therefore necessary to examine various
different projects at the same time, there are sometimes differences

in the timing; but the period of six months allowed by the Treaty
is imperative.
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"GENERAL DATA"

WITHIN THE MEANING OF ARTICLE 37 OF THE 'EURATOM TREATY

(20 March 1973) *)

‘

The site and its surroundingg

1 01 .

'1026

1030

1.k,

Geographlcal and topograpH1ca1 features of the area
with

map show1ng the location of the 51te,

distance of the site from frontlers of adjacent
Member States.

Main ‘geological, morpholegical and seismological
features

Hydrology

features of nearby watercourse -(average yearly
waterflow, 'average low waterflow over 30 days and
maximum flow steting frequency and period of
occurrence) ;

maritime features of coastal sites (fides) makine*’
currents);

dangers of flooding'and'protéétion of the site;

Meteorology:and climatology

freduency distribution of wind directions and
speeds,

frequency dlstrlbutlon of” pre01p1tatlon intensity
and duration;

frequency distribution of the dlfferent categories
of atmospheric’ dlsper51on conditionk' (e. g., Pasguill
stablility categories) in:-each wind sector; fre-

. quency distribution of duration of temperature

inversions.

*) Revised version of the list of genefal'dafa; such a list
was first published as appendix to the Recommendation
concerning the application of Article 37 of the Treaty,
adopted by the Euratom-Commission on 16 November 1960

(cf. Official Journal of the European Communities, Nr. 81,

1893-1896, 1960).

102

2

e
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1050

1060

1.7.

APPENDEX V

——_—— m—— - ————

Data on natural resources of the region

- pedological and ecological features of the region;
- water utilization in the region‘(fbr driﬁiing;lirriga-
tion, etc.);

- main food supplies (crops, stock breeding, fishing,
hunting) ;

- foodstuffs distribution éysfém and particularly the
export of agricultural products, fish or game from
the regions concerned to other Community countries.

Industrial or other activities on the site or its sur-
roundings which might affect the safety of the plant.

Population characteristics

'~ distribution and constitution of the population in any
area of other Member States which could be affected
by the release of radioactive effluents from the
planned installation; S Co

« main features of living conditions and -eating habits
of the population groups in these areas.

2. Description of the plant

2.1,

1029/3/72 e

Main features of the plant

- main features of the reactor, the reactor building,
auxiliary installations and safety provisions.

- brief description of processes and techhiques used;

- amounts of radioactive and fissile materials treated;

- brief description of work areas and stores for
radioactive material;

- methods of protection against fire, explosion and
criticality..
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APPENDIX V

2.2. Ventilation systems

- brief description indicating their functlon in normal
operating conditions and 1n case of an,.accident; air
flows, relative pressures 1n the buildings and

. heights of release;

- data on filters, their efficiency, methods and fre-
quency of testing (laboratory and in-situ tests)!

" 2.3. Containments’
- brief description-gi¥ing function, design pressure,
leakage rates (de51gn values and, test results if
already aVaxlable), means of blocklng off penetra-

tions, closing times, -methods @nd frequéhéy of
testlng contalnmgnts for leaktightness.’

2.4k, Time scale

- tést period and probable date of*rééuléfﬁoperation
of the plant;

.= present stage of licensing procedure.

3. Release of gaseous (gases and aerosols) radioactive effluents

.
3.1. Sources of gaseous radiocactive effluents in normal
operating conditions; nature, composition and physico-
chemical forms of radionuclides which are ‘gfghificant
‘from the health viewpoint.

£y

3.2. Treatment of these effluents, methods and routes

of disposal. ‘

3.3. Evaluation of the maximum annual activity to be
released under normal operatlng conditions, with
indication of the radionuclides concerned and - L e

. assumptions made.

3.k. Meteorological model and parameters used in calculating
atmospheric dispersion of the effluents, dilution
factors for each.distance ' con51dered averaged for

"’ the various release perlods under con51denation.

3.5. LMaximum activity fele§§e authordized byﬂtheflicensing
authorities. '

1029/3/72 e
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. 3.6.

3'70

3.8.

L, Release

APPENDIX V

On the basis of the maximum authorized activity release,
evaluation for the most exposed area surrounding the
installation and for affected areas in other Member
States, indicating assumptions made and calculating
methods used:

- in case of continuous release, average annual con~
centrations of activity in the atmosphere near ground-
level; in case of intermittent release and planned
special release, time-integrated concentratlons in the
atmosphere near ground-level; -

- ground contamination under .the same circumstances;

- annual doses received by critical groups of the popu-
lation through inhalation, immersion and ingestion.

Coordinated waste disposal plan in cases where there
are plants in the vicinity which also emit radioactive
effluents into the atmosphere.

Monitoring of gaseous activity before release; main
features of detectors; alarm levels; measures and means
of intervention (manual and automatic) when setpoints

are exceeded,

of liquid radiocactive effluents

J"’ol .

k.2,
4.3,

4Lk,

1029/3/72 e

Sources of liquid radioactive waste in normal operating
conditions; nature, composition and physicochemical
forms of radionuclides which are significant from the
health viewpoint.

Treatment of this waste; temporary on-site storage,
facilities; disposal methods and routes.

Maximum activity release authorized by the licensing
authorities.

On the basis of this maximum authorized activity
release, evaluation of the annual doses which ‘would
be received by critical groups of the population
near the plant and on the territories of other
Member States affected, indicating assumptions made.
and calculating methods used.
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4.5, Coordinated waste disposal plan where there are other
plants also discharging radioactive waste into the
same body of water.

4L.,6. Monitoring of liquid radioactivity before discharge;
main features of detectors; alarm levels; measures
and means of 1ntervent10n (manual and automatic) when
these setp01nts are exceeded.

5. Disposal of s0lid radioactive waste

5.1. Nature af,solid radicactive waste and estimated
annual productlon.~u

5.2, On—51te proce551ng aﬂ&-packaging.

5.3. Provisional, storage; radiological risks to the
environment and precautions taken.

5.4, Final disposal.

6. Unplanned releq#éé of radioactive effluents

6.1. Review of possible accidents which could result in
unplafined releases of radioactive substances.

6.2. Types of reference accidents taken into consideration
by the national authorities for evaluating possible
health effects on the population' 1n case of an acci-
dent 1n the plant.

6.3. Evaluation of the radlologlcal consequences of
' reference accidents: ‘

oo

A, Entailing releases into the atmosphere

- assumptions made;

~ disposal routes; change of release with time;

- nature, amounts and physicochemical forms
aof radlonuclldes released which are signi-
ficant from the health viewpoint;

1029/3/72 e
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- meteorological model and parameters used in
calculating atmospheric dispersion of the efflu-
ents; dilution factors for each distance con-
sidered, ‘averaged for the .various release.periods
under con51deratlon,

- maximum time—integrated concentration of radio-
activity in the atmosphere near ground level and
maximum ground deposition (in dry and wet weather)
in the vicinity.of the plant and at the most
exposed area in theé other Member States affected;

- doses by immersion, 1nhalatrbn and 1ngest10n
received by the critical groups of the population
near the plant and on the territory of the other
Member States affected.

B. Entailing releases into water"
- assumptions made;

~ disposal routes; change of release with time;

- nature, amounts and%phy31cochem1cal forms of
radionuclides released which are significant
from the health viewpoint;

- hjdﬁological and ecological dispersion of the
various radionuclides released;

- doses which would be received. by critical’ groups
of the population near the plant and on the''
territories of other Member States affected by
the contaminated body of water.

6.4, Emergency plannlng in case of an accident and, where
applicable, agreements with other Member States.

7. Environmental radioactivity monitoring

7.1. Environment&d monitoring programme and Qrganization.

ot

v;

7.2. Apparatus for monltorlng env1ronmenfal rad10act1v1ty
in normal and abnormal circumstances.

1029/3/72 e
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ARTICLE 37
OF THE EURATOM TREATY

'REFERENCE LEVELS .,

USED IN THE EXAMINATION OF

4T ! ~NO.

RADIOAbTIVE WASTE DISPOSAL PLANS

28 January 1972

APPENDIX VI
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INTRODUCTORY NOTE

This working document contains the principel reference levels
(dose limits, reference doses, derived values), for a number of
radionuclides (I-131, rare fission gases, Pu-231, Pu-240, Pu~241,
Pu-242)., These levels are used by the Secretariat in evaluating
plans for the disposal of radiocactive waste submitted by Member
States under article 37. L

These levels of reference were calculated for the most exposed
population group which, in the case of iodine-~131 and the pluto~
nium isotopes is made up of young children (calculations made
for a child of 6 months) and, in the case of the noble gases, of

man in general, as the dose absorbed is the same for everyone,

In compiling this document we have based ourselves as far as
possible on the latest literature which seemed most reliable.
These values, however, may well change again in the years to
come, and the Secretariat therefore proposes to keep this list

up to date.
It is also intended to extend this work to cover other radionu-

clides and parameters frequently encountered in the study of

radioactive waste disposal.
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IODINE - 131

Reference
REFERENCE LEVELS FOR A YOUNG CHILD
A, Rghfine réiégﬁbe L
- Dose limit 1,5  zemsfy.  /1/
o B to thE thyFold: - .
Corresponding concentrations : e T
1i'in inhaled aiw : 51071 ci/w? /2/
2. in milk : 400 BCi/L ~/3/
= gorresponding-conceatration
on pasture : 21070 /uCi/m2 /4/
« oorresponding concentration
in air : 3.10™13 Ci/m3 /5/
B, Acoidental releases
~ Reference dose 25 rems /3/
to the thyxmsid
To this dose corresponds :
l, a cloud dosage of :
- 1-131 oniy : 0.031 Cies/w’>  /3/

= J=131 with its other
isotopes and Te-132 (steady 3
state in a reactor) : 0,015 Cies/m /3/

- I=13]1 with its other
isotopes, in case of a 3
criticality accident : 0.0031 Cies/m /3/
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Roference
2. a peak concentration
in milk of : 0.25 aCi/1 /3/
- compesponding contamination , )
of pasturé: 1.5 /uCi/m2 /3/

~ corresponding cloud dosage : 1.5-1!)"_4 Civs/m3 ./6/
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RADIOACTIVE NOBLE GASES

REFERENCE_LEVELS FOR. CHILDREN AND ADULTS .

Reference
A. Routine releases
- Dose limit 0.5 rems/y. » 1/
to the whole body
(submersion)

T L et

-~ Corresponding concentration
in air : . 0.1 - MTC‘(ﬁdfﬁgfs
- 168 hrs/wk) /1/

[N .

B. Accidental releases -

-~ Reference dose : 15 roms /11/

to the whole body . . .
(submersion)
[

- Corresponding cloud dosage :

.. Kr-85m 100  Cies/m’ /1/
.. 'Kr-85 280 " /1/
- 87 19 " /1/
Xe-151m " 380 " /1/

" 'Xe-133" 7 280 n /1/
Xe-135 100 " -/
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1. S0L

- 6 =

PLUTONIUM

REFERENCE/LEVELS FOR YOUNG CHILDREN

UBLE PLUTONIUM

A, Routine releases

\ 4

B,

- Maximum dose -

~ Corresponding concentration

in inhaled air :

Accidental'releases

- Reference dose

~ Corresponding cloud
¢

Pu~239
Pu-240
Pu-241
Pu-242

dosage
Pu-239
Pu-240
Pu-241

" Pu-242

2, INSOLUBLE PLUTONIUM

A,

6

Routine releases

- Doge limit

- Corresponding concentration

in inhaled air :

2 e

Pu-239
Pu~240
Pu-241
Pu-242

3

to bone

2.10"14
2.10"14
1.10712
2010714

1.5

to bone

1407

11072
2.1074

£ 1,1.107°

1.5

- . :Reference

reus/y.

Ci/m5

"

.o,
roms/y.

Ci-s/m3

"

rems/y.

to the lungs

4.10713
4010713
4010710
4010713

Ci/m3
"

11/

/9/
/9/
/9/

19/

/11/

/10/
/10/
/10/
/10/

/1/

/10/
/10/
/10/
/10/
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B, Accidental releases

>

- Reference dose

- Corresponding e¢loud dopage. : .:

6

)

239

Pu-240
Pu-241

' PU~242

15 o rems
to -the -lungs

6.64107 Cies/u’
6,600
6,601072
Yi2e0™?" ”’“r:

Reference

\/11/

/10/
/10/
/10/
/10/
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/1/

/2/

/3/

/4/

6

REFPERENCES

Euratonm —— e )
Basic Safety Standards for Protection against 1on1z1ng—
radiation, 1966

Accordlng ] ICRP, publication 2, 1959,

the MPC (workers 168 hrs/wk.) of iodine-131 in inhaled air
is 3-10-9 Ci/m3 for an annual permissible ‘dose of 30 rems.

Hence, the MPC for, individuals of the population (1.5 rems/y.)

will be : 1. 5 10710 ci/ml.

For_a child of 6-months, this value must be multiplied by
m

A
L *_2 = 0,295 where

m A
a e

1.8 g /3/ (weight of child's thyroid)

20 g (ICRP publ.2) (weight of the thyroid of the
standard man)

70 cm’/s /3/ (breathing rate of a child)
230 cm3/s /3/ (breathing rate of the adult)

B
]

> b
)
o

a
Hence, the MPC for children will be :

-10

1.5°1071%0.295 = 4.43+10" 1~ 5.10"1 ¢i/md

F, MORLEY and P.M. BRYANT,

"Basic and derived radiological Protection Standards for the
Evaluation of environmental Contamination"
I.AE.A.~-8M-117/27, Vienna 1969

The following data /3/ were used in calculating the relation-
ship between iodine-131 contamination A (/uCi/m2) on pasture

and contamination C (/uCi/l) in milk :

- area grazed daily by a cow : 160 m2/day
- fraction of deposited activity retained on
the edible portion of the herbage : 0.25
~ fraction of daily ingested iodine by the
cow transferred to milk : O. 0055/u01
uCiéHay

Between A and C the following relationship exists °
A * 160 * 0,25 « 0,0055 =
When C = 4'10_4/uCi/1 one finds :
A= 1.82-10‘3/u01/m2:=2.10‘5/uCi/m2
2 e
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.9 -

/5/ An annual mean concentration of 1od1ne—131’><(01/ﬁ5) in air

at ground level results in a soil contamlnatlon of 3
' } t
v, o d%
[ey gt vy -

whnn vg :‘dep051tlon velocity (m/s) _
PN effective decay constant of 1odine-151

in herbage’ (s” ) = .T

T : effective half-life of iodine~l131 on the
herbage (days)

A= '*’_'1_9-5'. I ‘v a.nd)(: 10” A

) '

When : A =.1,82. . 107 /uCi/m“ /4/

=,102/
T_:Sd /3/ -
we find ;('- 2,9, +.10712 Cl/m 3 ..207Y oi/wd.

/6/ A cloud dosage_}{ (Ci- s/m3) in air at ground level résults in
‘& spil contamination A (/ucl/m IR

6 :{’, v
When i = 1, 5/u01/m ahd v, = 10-?‘ﬁ/8’:
DD G VR Tl ot A2

/17/ The MPC of Kr--85m‘(10"é Ci/ms) /1/ corresponds to a whole
body dose of 5 rems/y. or 1.58 10”7 rems/s.

Hence 1076 Ci's/m3 corresponds to 1.5810" rems
-6
and 20 -+ 15 . 0.95.10% Ci s/m° to 15 rems
1.58+10~7 5
or 100 Cies/m?’*15 rems.

/8/  (In this version Ref. /8/ has not been taken up)
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- 10 =

/9/ 'Belgonucléai;e BN 6912-03

"Projet de construction d'un établissemeﬁt pour la fabri-

b

cation d'éléments’ combustibles au plutonium & Dessel"

(Construction progect of an ‘establishment for the manufac~
ture of plutonium fuel elenents at Dessel)

General data;requ;red by article 37 of the Euratom Treaty ;
December 1969

/10/ F. Breuer, C. Brofferio, A. Nardi

"Cons1deraz10n1 su1 parametrl da utlllzzare nel calcolo dei

'Livelli d1 leerlmento derlvatl' per emergenze nucleari

(Considerations on the parameters to be used in calculating

the 'Derived Levels of Reference' for nuclear emergencies)

XVth Natlonal Congress of the Itallan Health Physics and
Radlatlon Protection ASSoclatlon, Cagllarl 1969

© f11/ X. de Maere

"Evaluation de 'Niveaux-Guides'! applicables 3 des rejets de

routine, concertés ou accidentels, dans l'atmosphére"

(Evaluation of 'Guide Levels! applicable to the routine, deli-

berate or accidental release of waste into the atmosphers)

CEN.'Working document, March.1967.
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APPENDIX VII-a

ANNUAL GASEOUS RADIOACTIVE WASTE DISCHARGES (NOBLE GASES)
AS A PERCENTAGE OF DISCHARGE LIMITS /9/

T Discharge limite | Discherge as & [&
Country | Facility of limits
‘ . [Ci/yeax/ 1969 | 1970 1971
i
GERMANY ¢ : _
KRB 1.9 x10 0.6 | 0.4 0.3
KWL 3,1 x10° 645 g 4.3
KWO s  xi0t 7.0 9.6 1.8
VAR 8.8 x10% 2.0 | 3.8 2.8
e —— 4~ e e e e e o e e o e e
FRANCE
| cHINON 4 x10° (a) 3.1 2 1.1
| S4-LAURENT-
| DES-EAUX 4 x10° (a) 0.5 0,08 0.9
SENA 2.5 x106 (a) ) 0 0.2
EL 4 4 x10° (a) 0.01 0.02 13.5
ITALY
LATINA 5  x10° (b) 0.3 0.5 0.5
GARIGLIANO 3 x10° (b) 4.7 9.2 21,3
TRINO VERC. 5  x10t 0 10,04 1.2
.............. USSR SSRGS ISP BRI, S
NETHERLANDS : ) -
~ DODEWAARD 3 %10 |
! 1

() At this dgschargg rate, assuming an atwospheric dilution factor of

1.5 x 1077 gec/uw’ and a 20% probability of the wind being in one direc-
tion, the maximum concentration in the air at ground level is equal to
the MPCP in air.

(b) The actual discharge limits for the Latina and Garigliano stations are
based on the MPCP in air at ground level. These limits are being at
present replaced by discharge formulae based on analyses of the cri-
tical groups of the population and on actual waste discharge
needs of the power stations,



ANNUAL DISCHARGES OF RADIOACTIVE AEROSQLS AND IODINE-131

AS A PERCENTAGE OF DISCHARGE LIXITS /9/

S R T TR RNRA NSRS RNTSSSSEEEs

T T T Discherge limits | Aotivity discharged as a percentage of discharge limite
Country Facility Ci/yeaxr/ 1969 1970 1971
aerosols jiodine-131 laercsols | iodine-131 aerosols iodine~131l}aerosols | iodine~131
GERMANY : 2 850 22 o.7x10™4 1.6 2.6x107° 0.9 1.8x1072 | 1.5
KWL 15 800 16 1,6x1077 4.3x1072 1.6
XWO 15 (a) 0.42 0.32
VAX 88 0.61 0.1 1.1 0.15 110 0.08 0.48
A I SRS RSN NI I S e . ]
FRANCE CHINON 1 x107(b) {1072 ¢10™2 1.8x1072
§4-LAURENT-DES- 5 ) -3 5
EATX 1 x107(b) 0.1 {10 4.7x10
! SENA 1 x107(b) 0 0 0
EL 4 1 x107(b) <2x10™4 7.3x1077
SR e e o e e e e e e B ] —
ITALY LATINL 5 x10°(c)] 3x10°(c) 0 0 0 0 o
G4RTGLIANO 3 x100(c) 1x10%(c) l2.2x1072 2.2x107° 6x107% | 2.2%1077| 1.3x1073
TRINO VERCELL. 0.2 (&) 5x107%(4) o | o £0.C6 1.2 0.07 2
_____ —— S SO ...._.........-..r--....-_........-.._........._.......-L..-...-..---..-.............-......,__., e e
NETHERLANDS {DODEWAARD }
i
(a) Limit calculated ggom the hourly limit of l.'7xl()-'3 Ci/h. However, during the grazing period the limit is
reduced to 1.4x10 -~ Ci/h. : -
(b) At this rate, assuming an atmospheric dilution factor of 1.5x10-5 sec/m5 and a 20% probabi%ity that the wind is Eg
in one direction, the concentration at ground level is equal o the MPCP in air (10-9 ci/a?). Z
(¢} For latina and Garigliano the actual limits correspond tc the MPCP in air at ground level. These limits are being e
at pres§nt replaced by discharge formulge based on analyses of the critical groups of the population and on actual =
(d) }'xals{g6%12§28§§312:e3§rgfs:gilpgge]éi7;gz;ogf‘.aerosols and 300 Ci/year of iodine~13l, :’.;’




APPEXDIX VYIl.c

LIQUID RADIGAC WASTE DISCHAR
A8 4 PERCENTACE OF DISCHARGE LIMITS /9/

(exclusive of tritium)

: Aotivity disoharged as @
Country Pacility Dischargs limits | pexrcentage of discharge limits
L1/yeax] 1969 | 1970 | 1971
SERMANY KEB 14.4 11.5 10.6 13
KWL 5.4 11.8 11 5.6
KWO 18 59 17 25
VAK - 0.6 1 10.7 10
JBANCE ‘ - (s)
CHINON 900 0,82 0.25 0.22
84~ LAURENT-DES~
EAUX 800 0.3%4 0.1 0.28
SENA 100 3.8 64 34
EL 4 4 0.67 0.15 2.5
ITALY
LATTNA 1.6210°  (v) | 1.8 0.6 0.1
GARTGLIANG 5 x:0° (b) | 0.2 0.2 0.4
TRINO YERCELLESE 21 (o) | 0.06 (o) 14 90
RETHERLANDS .
DODEWAARD | 2.6 19 90 82
}

(a) Limits derived from the HPCP in drinking water of 10~7 Ci/m5 {any mixture
of alphe, bets, gamme emitters, frow which Ra-226 and Ru~228 can he excluded
end from the volume of water carried annually by the river, A waste
discharge formula is applied at SENA,

(b) The actual discharge limits for the latins aund Gariglisno power stations
corvespoud respectively to 1/3 and to the MPCP in dvinking vater measured
in the oooling weter discharge canals., These limits are aoctually being
zeplaced by dischsrge formulae based on analyses of the esritiocal groups of
the population and on the actual waste discharge needs of the powsr stations

(0) In 1969 the limit wae still 5x10°.C1/yesr.
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APPENDIX VII-d

ANNUAL LIQUID TRITIUM DISCHARGES /9/

'hotivity discharged /[Ci/yeax/

F::::sza:n:x:======T:=:===z=naxz==x:=zz=======z===zs==a===a===c=:=a=

Discharge limit:

Country Pacility 1969 § 1970 1971 [Ci/yeax] |
!
GERMANY KRB 7.8 | 432 (a)
KWL 26 31,7
KWO 328 %
VAK ' 480 (a)
FRANCE CHINON
St-LAURENT-DES- |
EAUX ’
SENA | 340 706 7 x10°  (a)
EL 4 :
—— s -
ITALY LATINA 25.2 | 16.7 13 2.5x10? ()
GARIGLIANO 7 5 5 5 x10°  (b)
TRINO VERCELLESE| 0 135 1117 5 x10°  (c)
————- — —i- e -
NETHERLANDS | DODEWAARD | % 2,37
[ i

(a) Figure derived from monthly lipit,

(b) The actual discharge limits for the lLatina and Garigliano power stations
correspond respectively to 1/3 and to the MPCP in drinking water,
measured in the coeling water discharge canals. These limits are actually
being replaced by discharge formulae based on analyses of the critical
groups of the population and on the actual waste discharge needs of the
power stations.

(c) In 1969 the limit was still 5x10° Ci/year.
(d) Discharge limit derived from the MPC in drinking water.
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VAXIMUM FXROSURE FROII NOBLE GAS DISCH.RGES

AT 0.5 Kif AND AT 5 Kii FROM THE POWER STATIONS /9/
-34S A 3 _3F—+1 =============F==: ======q ==========;‘-=================:======: TR T RS T Ty o T T e o Ny T ST ue T i I =====================}
Ditcharge | Atmospheric dilution factor / ‘7 Dose at 0.5 km furcu/| Dose at 5 ke /mrem/ |
Country Pacil®ty |height ! o T
[o/ at 0.5 km | at 5 km 1969 1270 1971 | 1969 | 1970 ; 1971
GEH: ANY KB 169 x 1077 } 5 % 1670 0.12 | 0.08 | 0.07 { 0.0, ;0.02 { 0.02
L 150 9.5 x 1078 } 6 x 108 P 1 0.6 | | 0.3 0.18
0 60 7 x 1077 1. x 1077 0.2 | 0.3 | 0.05 | 0.04 !0.05 ' 0.01 ]
VAL to 1 x 10”6 i 2 x 1077 } 0.1 0.18 ' 0.13 | 0.02 [0.04 ' 0.05 -
] N L — | — S — SRR DA S S ;
FRAN ; ) : ) : | z !
CE CHINOK £0 (a)|{ 1x10 6 : 2 x 1077 L5 3.5 | 1.6 | 0.15 go.es ; C.25
St~LAURENT- | 7 § s f ! | | |
DES-ELUX 78 (b)} 4 x10 3 9 x 10 10.31 | 0.05 | 0.6 | 0.07 10.01  0.13
1 - i ~ ! ! i : !
SEiia 18 | 6 x1C é : 4 x 10 7 i 0 ) ;1.5 10 0 { 0.69 f
EL 4 ;70 f x 1077 IRE 1077 [0 Lo 11 ; 0 o 2.2 !
R SR S S N — frm mrmmmm e S S S—— L — A S S— .fL
ITLLY | -6 i 7 ; i j f ! |
LETINL |52 : 10 g 10 0.61 | 1 Py 10,12 {0.20 ; 0.20
s - N - i : i
{GARIGLIANO | 92 5 x 1077 § 1078 2.3 ! 4.5 16.2 10.55 {1 2.5
|TRINO VER- ! f -7 i & f , J : |
{ CELLESE 100 2.3 x 10 | 6 x 10 0 .0 0.008} 0 i { 0.002
o e o e e e b e ———— | E i .............. o e [ .J...-_......--i _______ i... ..... .i. ...... -
NETHIRLANDS | | | e g s | f | | ;
’ DODEWAARD | 100 | 2.3 x 10 z 6 x 10 0 ! 0,04 | 0.04 | O 0.01 | 0.01
: ‘ ! ;

(a) The three Chinon power stations have different discharge heights (49,

67.5, 52 m). Calculation of

sxposure was based on the conservative hypothesis of a single discharge point at a height of 50 m.

{v) Calculation of exposure was based on the conservative hypothesis of a single dischaige poiunt for the tweo
power stations.

9-1IA XIQN34dV
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