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FOREWORD 

The European Company for the Chemical Processing olIrradiated fuels ( Eurochemk > is a joint under

taking of the OECD Suclear Energy Avenir < XEAh The Company, which has its seal in Mol. Belgium, 

takes the form ol a joint stock company. It was established by thiria •>, SEA iremhercountries according 

to the Statutes annexed to the Convention on the Constitution ofEinochemic, which was signed on De

cember 2<). /'/57 and came into force on July 27. Il)5l). 

At the endofI9S4. Governments, publicinstitutions or enterprises of thefollowing eleven countries were 

shareholders ol Eurocheinic : Austria. Belgium, Denmark. Trance, ilk Tc dcral Republic ol'Germany. 

Italy. Sorway. Portugal. Spain. Sweden and Swiizeland. The Government of'the Netherlands and of 

Turkey withdrew from the Company in IV75 and /WO respectively. 

Between Inbound ll)74. Eurochemic operated'a reprocessing plant'which nvned a gnat•variety oj'irra

diated'fuel element s coming from the member countries' power and restart It reactors, amounting to a 

total ol some 220 t. These activities were accompanied by an extensive a search programme and the 

training ol specialists in the field of reprocessing. 

Ai iheeiidof ll)74. the reprocessing plant was shut down for economical reasons. Since then, the Com

pany carries out a waste management programme for the conditioning and interim storage of the ra

dioactive wastes resulting front the operation and decontamination ol the plain. The latter is held in 

siand-b}; awaiting a decision if the Belgian Authorities on whether or not reprocessing in Belgium will 

be resumed. 

On October 30.1()7H. a Convention with the Belgian Government enteredint» forcewhich provides for 

the transfer of Eiirochemic's industrial site to a Belgian company or body ami determines the Compa

ny's obligations towards the host country (see section 4 of 'he I si chapter). 

Eurochemic went into liquidation on July 27. IW2. after its original dura/ion of fifteen veins had twice 

been extended. Pending the decision on the recoinniissioning ol the Company's former reprocessing 

plum and the constitution of a Belgian company to cany out that project. Eurovhemit continued in mu-

nage the site and installations and lo execute lite waste management programme defined by the I'' "S 

Convention. The main aspects of the Company's technical activities in / ' W were the tallowing : 



- Thecleaning o\i'tlwvessels havingconiuiiied'medium-levelliquid wastes!'Ml J'.IV> and the inan porn-

lion into hitiinien of the resulting solutions was pursued. By the end of l'fS4. Il7t) mJ ol rinsing sidu-

tions had heen produced whith. aller concentration and hitumiiiiztition.yielded2l>3 drums ol'2211 I. 

which were stored onsiie in the tlurostorage futility. 

- The conditioning ofpluioiiium-toniainiiiateilsolid wastes made good progress although the techni

cal diflitullies of the at id digestion unit ( AI.OS A )were not overcome hut in die last quarter of i"AS'-/ 

thanks to the installation of an air pulsation system developed In Enroth em it: By the end of IW4. ƒ09 

kg of waste (63.4% of the total) luid heen muted and 3.3 kg of plutonium recovered. 

- The civil engineering works of Building 2l) were complétai and the mounting of the equipment was he-

gun. This installation will assure the surface storage of the glass blocks resulting from the vitrification. 

In means of the Pamela installation, of the high-level liquid waste produced by the reprocessing <>fnatu

ra I and low-enriched uranium fuel. 



LEGAL AND ADMINISTRATIVE MATTERS 

1. General Assembly 

On 28th June 1984. the General Assembly took 
note of the Annual Activity Report 1983 as 
well as of the balance sheet and profit-and-
loss account for the financial year 1983. The 
General Assembly appointed Mr. P. Venditti 
(ENEA, Italy) as Liquidator in place of Mr. S. 
Cao, and Mr. D. Nelle (Government of the Fe
deral Republic of Germany) as Alternate to Mr. 
R.P. Randl, in place of Mr. N. König. 

2. Board of Liquidators 

The Board of Liquidators, the executive organ 
of the Company in liquidation composed of 
eleven liquidators representing the holders of 
beneficiaries' shares (see the Appendix), re
elected Mr. L.A. Nöjd (Studsvik Energiteknik 
AB, Sweden) as Chairman and Messrs J. 
Lefèvre (Commissariat à l'Energie Atomique, 
France) and R.P. Randl (Government of the Fe
deral Republic of Germany) as Vice-chairmen. 

3. Technical Committee 

The Technical Committee met in Mol on 7th-
8th March, 14th-15th June, 27th-28th Septem
ber. 7th November and in Paris on 5th Decem
ber 1984. 

During the first meeting, the Committee review
ed the status and progress of the Company's 
technical programme. In particular, it exam
ined possible solutions to overcome the tech
nical difficulties encourtered with the opera
tion of the acid digestion unit (ALONA). This 
problem was taken up at the 2nd meeting when 
the Committee recommended to adopt an air 
pulsation technique to keep the feed lines of 
the unit open. At the same meeting, the Com
mittee accepted the mandate of assisting the 
Negotiating Group on the lump-sum settlement 
of Eurochemic's remaining financial obliga
tions by evaluating the technical and cost ele
ments on which such a settlement could be 
based. The Committee examined a first inven
tory of such elements and requested the Ma
nagement to prepare data sheets presenting 

the technical and financial aspects of the 
waste management programme to be carried 
out by the new operator of the site on Euro
chemic's behalf. 
These data sheets were examined during the 
last three meetings and the results reported 
to the Board of Liquidators, except those re
lating to the possible vitrification of MTR was
tes (HEWC) in the Pamela installation and the 
conditioning of the high-level solid wastes 
in case the plant were not recommissioned, as 
further studies were required on these topics. 
Without taking a position on the eventual adop
tion of the Pamela process for the vitrification 
of Eurochemic's HEWC, the Committee recom
mended to the Board of Liquidators to finance 
certain measures to be taken prior to the active 
startup of the Pamela installation which would 
facilitate the modifications required in case the 
HEWC were to be treated by Pamela; to carry 
out such modifications after Pamela had vitri
fied Eurochemic's LEWC would lead to a con
siderable increase of the cost and duration of 
the modification works. 

4. Execution of the convention 
with Belgium 

1984 was marked by the constitution, on 29th 
November 1984, of the Belgoprocess compa
ny, a wholly-owned subsidiary of the Synatom 
company (Société belge des Combustibles 
Nucléaires Synatom). The latter is a mixed 
company, half the capital of which is held by 
the public sector and the other half by the Bel
gian utilities. 

The Second Protocol on the execution of the 
Convention concluded in 1978 between the 
Belgian Government and Eurochemic which 
was concluded on 23rd November 1983, provi
des that : 

- Until 31st December 1984 at the latest, 
Eurochemic shall keep its personnel and 
assure, on behalf of the Belgian Govern
ment, the management of the site and the 
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waste management programme ; 
- The Belgian Government shall take the nec

essary steps to ensure the takeover by a 
Belgian entity of a minimum of 160 Euro-
chemic employees on 1st January 1985 at 
the latest ; 

- The Belgian Government shall notify Euro-
chemic, not later than 30th April 1984, on 
the decision aiming at the recommissioning 
of the letter's reprocessing plant; if by 30th 
June 1984 this notification has not been 
made, Eurochemic will consider this deci
sion to œ negative; 

- The parties to the 1978 Convention shall 
negotiate and conclude an agreement 
which well settle, on a lump-sum basis, the 
expenses remaining at Eurochemic's 
charge after 31.12.1984 by virtue of the 
Convention. 

The Belgoprocess Company was constituted 
despite the fact that the future of Eurochemic's 
former reprocessing plant is still uncertain. It is 
recalled that the Sybelpro study syndicate was 
set up in 1983 between Synatom, the Deutsche 
Gesellschaft für Wiederauf arbeitung von Kern-
brennstoff en (DWK) and the Compagnie Géné
rale des Matières Nucléaires (Cogéma), which 
were joined later by British Nuclear Fuels Limi
ted (BNFL), in order to evaluate the technical, 
economic and safety aspects of the recommis
sioning project. After this evaluation had led to 
positive results, Synatom decided in March 
1984 to participate with 55 %, corresponding 
to its share in Sybelpro, in the planned capaci
ty of the recommissioned plant (about 120 t/y 
for light-water reactor fuels), and invited the 
foreign partners on the syndicate to take posi
tion on such participation as well. However 
Cogéma made known that it could not contrib
ute to the capacity nor to the capital of the 
company entrusted with the recommissioning 
project. DWK declared to be unable to take 
position before the decision on the site of the 
planned reprocessing plant in Germany had 
been taken. 

For these reasons, the Belgian Government re
quested Eurochemic to postpone the deadline 
for the notification of the decision on plant re
commissioning from 30th June to 30th Novem
ber 1984 with a view to finding partners or 
clients which would saturate the planned ca
pacity of the recommissior.ed plant. At the 

same time, the Belgian Government undertook 
to designate or create an entity which would 
take over the industrial responsibility of the site 
and offer employments to Eurochemic's per
sonnel. 

However, despite Synatom's efforts, the firm 
assurance of an adequate foreign participa
tion in the plant's capacity could not be obtain
ed by 30th November so that the Belgian Gov
ernment was unable to notify the recommis
sioning decision. On the other hand, the latter 
designated the Belgoprocess Company as the 
entity referred to above, according to a Con
vention concluded between the Government 
and Synatom. This Convention provides that 
Belgoprocess will assume towards Euroche
mic certain obligations devolving on the "new 
Company" by virtue of the 1978 Convention. In 
particular, Belgoprocess will, as from 1 st Ja
nuary 1985, take over the responsibility as 
operator of the site and Eurochemic's opera
ting licence, offer employment to at least 160 
Eurochemic employees, and terminate Euro
chemic's waste management programme. The 
Convention between the Belgian Government 
and Synatom stipulates further that Belgopro
cess will allow itself one year's time for meeting 
the conditions which would permit the recom
missioning of Eurochemic's former reproces
sing plant. 
Pursuant to the Second Protocol on the condi
tions of execution of the 1978 Convention, Eu
rochemic started negotiations with the Belgian 
Government on a lump-sum agreement sett
ling the Company's remaining financial obliga
tions resulting from the Convention. These 
obligations concern in particular the cost to be 
borne by Eurochemic for the vitrification of the 
high-level liquid wastes (HLLW). It had been 
foreseen that the 800 m3 of HLLW resulting 
from the reprocessing of highly enriched ura-
. iium fuel (HEWC) would be vitrified in the AVB 
(Atelier de vitrification beige) using the CEA 
process developed at Marcoule, while about 
60 m3 of HLLW resulting from the reprocessing 
of natural and low-enriched uranium fuel were 
to be vitrified in the Pamela installation con
structed by DWK. The latter was put into 
inactive service in November 1984, and its 
active startup is scheduled for November 
1985. On the other hand, the decision to 
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realise the AVB has been postponed until 
the fate of the reprocessing plant is known. 
Should the latter be decommissioned, the pos
sibility is considered of adapting the Pamela 
installation to the vitrification of the HEWC. 

5. Personnel 

The negotiations on the takeover of Euroche-
mic personnel by Belgoprocess started in 
October and led to the conclusion on 
17.12.1984. of a collective labour agreement 
between the latter and the trade unions repre
sented at Eurochemic. The agreement pro
vides that Belgoprocess shall offer, as from 
1.1.1985, contracts of unlimited duration to 
170 Eurochemic employees taking account of 
their seniority and competence acquired with 
Eurochemic: the working cor r^'ons of the lat
ter shall be maintained, except certain advan
tages (e.g. suppression of the expatriation al
lowance, reduction of the employer's contribu
tion to the pension fund). 

159 Eurochemic staff member accepted the 
employment offered by Belgoprocess and 
concluded agreements with Eurochemic ter
minating their contracts with the latter by 
31.12.1984 and providing for Eurochemic's 
payment of a lump-sum compensation for the 
loss of advantages not granted by Belgopro
cess. 

14 staff member of non-Belgian nationality 
declined the Belgoprocess offer as implying a 
fundamental change of their employment con
ditions (loss of the expatriation allowance). 
Consequently, they had to be dismissed by Eu
rochemic against payment of a dismissal 
indemnity. 

31 employees of 55 years and older benefitted 
from an early retirement system in accordance 
with Belgian legislation and a collective labour 
agreement Eurochemic concluded with the 
trade unions representing its personnel. 

Pursuant to a decesion taken by the Board of 
Liquidators, Eurochemic will keep a small 
group of staff which will assure the legal, admi
nistrative, financial and technical tasks related 

to the Company's liquidation. As a matter of 
fact, the winding-up of the Company can only 
be terminated after all its financial obligations 
resulting from the 1978 Convention with the 
Belgian Government have been settled. 

6. Contacts and contracts with 
other firms 

Remet» Technology Programme. 
Within the framework of a HLLW solidification 
programme financed by th Ministry for Re
search and Technology of the Federal Repub
lic of Germany, Eurochemic cooperated in the 
past years with DWK to prepare the operation 
of the Pamela vitrification plant. This coopera
tion concerned particularly the production of 
glass beads, their subsequent embedding into 
a metal matrix (Vitromet) and the characterisa
tion of the resulting products. The R&D work 
was successfully completed at the end of 
1983. In 1984, the final report on the activities 
carried out by Eurochemic was written. 

Wet Combustion. 
Unter the terms of a contract concluded in 
1983, the Karlsruhe Nuclear Research Centre 
(KfK) built the ALONA installation which treats 
Eurochemic's plutonium-contaminated solid 
wastes by the acid digestion method (wet com
bustion) while Eurochemic constructed a unit 
for the recovery of the plutonium from the resi
dues resulting from the acid digestion process. 
Both installations went into active operation on 
February 28,1983. 

SytMfpra 
The Company continued to make personnel 
available to the study syndicate, on a part-time 
basis for assistance in the plant recommis-
sioning studies. 

7. Patents 

In 1984, the following patents or patent ap
plications, filed in the past, were still Rept in 
force : 
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a. Method for the conditioning of high-level 
radioactive wastes for their safe storage 
and disposal (Great Britain, n° 1,446,016). 

b. Treatment of organic radioactive waste 
(Eurowatt Process, Belgium, n° 819,818; 
Federal Republic of Germany, patent appli
cation n° P 2540311.6; Great Britain, patent 
application n° 37,462; Japan, n° 950,279; 
USA, n° 4,039,468). 

c. Process for solidifying radioactive wastes 
(USA, n° 3,557,013; Canada n° 834,644). 

d. Treatment of radioactive waste (Great Bri
tain, n° 1,596,783). 

e. Process for the treatment of radioactive 
wastes by electrolysis (France, patent ap
plication n° 8,121,474, filed on Nov. 17, 
1981). 

In 1984, no patent applications were made in 
the name of the Company. 

8. External Relations 

The great interest of the public at large and of 
staff members from nuclear institutes and in
dustries in Eurochenic's experience in the 
fields of fuel reprocessing, decontamination 
and decommissioning of the reprocessing 
plant and waste management, was proven by 
the not decreasing number of requests to visit 
the installations and to exchange technical in
formation. Special mention should be made of 
the large number of German visitors, which can 
be explained by the fact that the Deutsche Ge-
sellschaft für Wiederaufarbeitung von Kern-
brennstoffen mbH (DWK) planned to construct 
a reprocessing plant in the Federal Republic of 
Germany, either in Bavaria or in Lower Saxony 
on the one hand, and on the other hand by the 
fact that the Pamela vitrification plant, being 
built and to be operated by DWK, will be opera
tional for nonactive tests in the coming months. 

The most important visits in the course of 1984 
are summarized below. 

January 
Mayor and Members of Community Council of 
Valkenswaard (the Netherlands) visited the 
Eurochemic installations and discussed safety 
matters. 
A study team, composed of Managers of the 
Japanese industry, staying in Europe during a 
visit organized by the Japan Atomic Industrial 
Forum, visited Eurochemic and discussed with 
the Eurochemic staff the problems encounter
ed during the exploitation of the reprocessing 
plant and the waste facilities. 

February 

Professors and students of the Nuclear Energy 
Section of the Institute Gramme, in Liège, Bel-
fium were informed about reprocessing and 
waste treatment and visited the Eurochemic in
stallations. 

A group of physicians of the Munich regio visi
ted the installations and discussed safety pro
blems with Eurochemic staff. 

March 

Mr. H. Breeveld, President of the working group 
for the emergency planning in the South-East 
part of *he Province Noord-Brabant, the Neth
erlands, and Major of Bladel, visited with the 
Community Council of Bladel Eurochemic and 
discussed with Eurochemic staff safety pro
blems. 
A group of industrial managers from the Mu
nich regio visited the decontaminated Euro
chemic installations. 
Members of the Community Council of Ahaus 
(FRG) visited the Installations. 
Politicians and Administrative Services of the 
Communities of Heek, Legden and Schep
pingen (FRG) visited the Eurochemic repro
cessing plant and the installations for the vitri
fication of high-level wastes. 

April 

Mr. N. Moriyama and Y. Akutsu of the JAERI 
- Japan, visited the Eurochemic installations 
and discussed problems related to the waste 
-nanagement. 
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Member of the Radioactive Waste Group of 
UNIPEDE visited the installations for the study 
and development work in the field of the vitrifi
cation and the Pamela construction site. 

Seven Panal Members of the National Acade
my of Sciences of the USA visited our installa
tions and discussed a number of problems in 
relation with the waste management. 

May 
Participants of the Conference of the Uranium 
Institute, held in Bruges, visited the reproces
sing plant and installations for the treatment of 
the medium-level wastes 

Members of the IAEA Working Group "Fuel Per
formance and Technology", meeting in Mol, 
May 7 -10 , 1984 visited Eurochemic. 

Members of the Municipal Council of Dannen-
berg (FRG) visited Eurochemic's various intal-
lations. 

Mr. R. Cabrai, State Secretary for Energy of 
Portugal, and Mr. M. Costa, Principal Private 
Secretary of Portugal, visited the bituminiza-
tion facility and annexed storage facilities. 

Mr. H Blix, Director General, Mr. C. Herzig, 
Head of External Relations, and Mr. G Delcoi-
gne. Director of Public Information of the IAEA 
in Vienna, Mr. A. Erneman, Belgian Ambassa
dor at the IEAE in Vienna, Mr. P. Tonon of the 
Ministry for Economic Affairs in Brussels, to
gether with some staff members of the Bel
gian Nuclear Research Centre visited the re
processing plant. 

On the same day, Mr. M Eyskens, Minister 
of Economic Affairs, together with local poli
ticians visited Eurochemic and discussed 
problems related with the future of the person
nel and installations. 

Members of the Diet of Lower Saxony, visiting 
several nude a, installations in Europe, spent 
one day in Mol to be informed about the prob
lems related with the back-end of the fuel 
cycle. 

Teachers and senior students of the European 
School, Members of the DGB (German Trade 
Union) and Female Politicians from the Regio 
Schwandorf visited the installations at the 
Eurochemic site. 

Participants of the 1984 Annual Meeting of the 
BNS on the back-end perspectives of the nu
clear fuel cycle, taking place in Brussels, May 
29-30, 1984, visited the reprocessing plant 
and waste facilities at the Eurochemic site. 

June 

A group of citizens from the regio Schwandorf 
(Bavaria - FRG) the Community Councils of 
Hitzacher and Göhrde (Lower Saxony - FRG) 
and a group of citizens of the regio Ahaus visit
ed the reprocessing plant and waste treatment 
facilities at Eurochemic's site. 

^^t 1 w^^f^^Kf^^^^ 

Mi. II. Hli\. dirivloi (tcnciiil i>! tin-1 If Uil liciwii 
ri'Jll . dltt'llililli! tllr cM'lliliitinil ni Mr. I. Ihtl/ltm. 
MiimiiHT ni fjirtichiiHH. 
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Dr. P.M. Kelly, Deputy Director of the Australian 
Atomic Energy Commission discussed waste 
management problems with Eurochemic staff. 

Members of the Community Council of Hooge-
loon (the Netherlands) and citizens of the regio 
Ahaus visited the reprocessing plant and 
waste treatment facilities at Eurochemic's site. 

A group of German engineers visited the de
contaminated reprocessing plant and dis
cussed decontamination problems with Euro
chemic staff members. 

The Heads of the Public Relations Services of 
several German Electricity Companies visited 
the plant and waste facilities at the Eurochemic 
site. 

Jul» 

Journalists from Bavaria visited the installa
tions and discussed items in the field of repro
cessing and waste management with Euroche
mic and DWK staff members. 

Professors and students of the Technical Uni
versity of Munich made a general visit of the 
installations. 

Staff members of the Licensing Authorities of 
Baden-Wurtemberg visited the decontamina
ted reprocessing plant and the bituminization 
facilities. 

\l> M I )skrns. Hclxiiin Uhiitianil' I'xnnomw Affairs (hit )in dinvwinn nirh Mr. If. I'.wh rich. Deputy \l<wa:a 
nl I HUH Ileum. 
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September 

A group of Belgian physicians, specialised in 
industrial medicine, visited the installations 
and discussed with Eurochemic staff. 

Teachers and students of the Katholieke Peda
gogische Akaderiies in Tilburg (the Nether
lands) were informed about reprocessing and 
waste management. 

A group of country women from the regio Dan-
nenberg (Lower Saxony, FRG), citizens of the 
regio Ahaus (FRG) and citizens of the Commu
nity of Karwitz (Lower Saxony, FRG) made i 
general visit of Eurochemic's installations. 

Members of the Royal Dutch Institute of En
gineers visited the reprocessing plant and 
waste treatment facilities. 

Members of Licensing Institutes from the Fed
eral Republic of Germany made a general 
visit of the site. 

Attenders of the US/FRG Workshop on Inciner
ation Design and Operating Performance vis
ited the Wet Combustion installation of Euro
chemic. 

On (he same day, a group of German engi
neers visited the reprocessing plant. 

October 

Prof. Dr. H. Bonka and students of the Techni
cal University of Aachen (FRG) visited Euro
chemic's site and installations. 

Prof. Dr. J.C. Lo of the Tsing Hua University 
of Hsinch (Taiwan) visited Eurochemic's bitu-
minization facilities. 

Mr. F. Graham, Vice-President of the American 
Industrial Forum and staff members of the AIF 
visited Eurochemic and discussed various 
items with Eurochemic staff. 

Dr. Schrameyer, Counsellor at the Embassy of 
the Federal Republic of Germany in Brussels, 

came to Eurochemic to discuss with Euro
chemic staff. 

On the same day, Prof. Dr. K. Becker of the 
Deutsches Institut für Normung (German Insti
tute for Normalization) visited tha reprocessing 
plant. 

A group of German journalists visited the Euro
chemic plant and waste facilities. 

A group of Italian specialists in the field of 
waste management visited our bituminization 
plant and waste storage facilities. 

Teaching staff of secondary schools from Ba
varia and citizens from the regio Dannenberg 
(Lower Saxony - FRG) visited the installations 
and discussed with Eurochemic staff about re
processing technology and safety matters. 

Members of the Nuclear Law and Assurances 
Committee of the Nuclear Fuel Trade Asso
ciation (Ausschuss für Atomrecht und Ver-
sicherungen des Wirtschaftsverband Kern-
brennstoff-Kreislauf e.V), Federal Republic of 
Germany, visited the reprocessing plant and 
the waste facilities. 

November 

Groups of citizens of the Dannenberg regio 
visited the installations. 

Mr. P. Colombo of the Nuclear Waste Research 
Group of Brookhaven National Laboratory, 
USA, visited our bituminization plant and an
nexed storage buildings and discussed waste 
treatment problems with Eurochemic staff. 

Prof. Dr. K. Lieser, assistants and students of 
the Technical University of Darmstadt (FRG) 
visited the reprocessing plant and waste faci
lities. 

Citizens of Gorleben (FRG) made a general 
visit of the site. Professors and students of 
the Technical University of Aachen visited the 
reprocessing installations. 
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December 

Regional politicians of the regio Lüchow-Dan-
nenberg (FRG) made a general visit of the 
installations. 

Staff members of ENEA, Casaccia, Italy, visited 
Eurochemic's waste projects and istallations 
and discussed waste management problems 
with the Eurochemic specialists in his field. 

Mam umups oj'citizens Irani Lower Saxony and Havana, IR(i, visited the installations on the lùnvcheniic site. 
On the picture a aroup of visitors front the rcxio Sclmattdorf- Hackersdt»;t'ia Havana, visiting the Pamela vitri
fication plant. 
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INDUSTRIAL DEVELOPMENT 

During 1984 the industrial development activi
ties have been primarily devoted to solving Eu
rochemic's problems in the field of solidifica
tion of high- and medium-level liquid wastes 
a. d the treatment of solid and organic solvent 
wastes. 

The activities were carried out to accomplish 
Eurochemic's obligation to treat its wastes 
stored on site. Of these wastes the ID depart
ment dealt with the treatment of plutonium 
bearing wastes by the wet combustion pro
cess, and the separation and conditioning of 2 
t of mercury from the highly enriched waste 
concentrate (HEWC). 

In addition to this basic programme work, de
velopment activities have been continued on 
the treatment, in the Eurowatt installation, of 
spent solvent originating from the Cogéma re
processing plant in La Hague. In view of trea
ting another 100 m3 of French solvent as dem
onstration test, the Eurowatt installation was 
modified and adapted to yield a diluent with 
characteristics acceptable for reuse in the re
processing installation of La Hague. 

The development work on the solidification of 
Purex type high-level liquid waste by the Pa
mela process, and this within the frame of the 
German Highly Active Waste Technology Pro
gramme in co-operation with the "Deutsche 
Gesellschaft für Wiederaufarbeitung von Kern-
brennstoffen" (DWK) and the German Federal 
Ministry of Research and Technology, was 
completed in 1983. The final report on this 
work was written in 1984. 

The entire programma was carried out by forty-
one people including five workes on an interim 
basis and two trainees (one from Belgo-
nucléaire (B) and one from ENEA (I) ). 
21 people were working for the Wet Combus
tion project. 

On 31.12.1984 the ID activities were ceased. 
Part of the activities and specifically those for 
the treatment of plutonium bearing combusti
ble waste will continued by Belgoprocess. 

1. Wet Combustion 
The main activities in this unit were the contin
uation of Eurochemic's obligation to treat 800 
kg of combustible solid waste containing 6.6 + 
1 0 kg of plutonium. 

During the year 1984 300 kg of waste material 
containing 3.5 kg of plutonium were processed 
in 93 reactors runs. 

A material balance on 22.12.1984 shows that 
at the end of 1984 63% of the waste material 
and 74 % of the plutonium had been fed into 
the system : 

Input 

Process inventory 
Losses 
Storage 

M U F 

507 kg waste material 
4.78 + 0.72 kg of Pu 

0.36 + 0.04 kg of Pu 
0.22 + 0.04 kg of Pu 
3.50 + 0.07 kg of Pu 

0.70 + 0.35 kg of Pu 

Experience has shown that all steps in the 
chemical process i.e. the combustion reac
tion, the conversion of the plutonium dioxide 
into the sulfate, the leaching of the acid di
gester solid residues, the separation of the 
Plutonium by liquid/liquid extraction and its 
conversion into the dioxide by precipitation 
as the oxalate and by calcination, have per
formed quite well. Physical inventories have 
shown that more than 93 % of the plutonium 
introduced into the process installations are 
recovered in the form of the dioxide. 

Process equipment performance in the Pluto
nium Recovery Process Unit has also been sat
isfactory, with only one major intervention : the 
replacement of the precipitation vessel be
cause of a leaking heating jacket. 

The process equipment in the Acid Digestion 
Process Unit continued to give problems, 
especially in the slurry feeding part. To over
come the main problems i.e. plug formation 
and glass cracks in the feeding line to the acid 
digester a number of modifications were intro
duced. 
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A pulsator, with a variable pulse rate, was 
installed in the line. It prevents the settling of 
material and the formation of plugs at the outlet 
of the slurry preparation vessel and in the line 
from this vessel to the slurry feed pump. 

The settling of plutonium sulphate on top of the 
automatic valve which separates the reactor 
from the slurry feeding part also often resulted 
in the plugging of the acid digester entrance 
line. This problem was solved by the introduc
tion of air above the valve at a sufficiently high 
flow rate to carry the incoming waste material 
into the reactor and to prevent the settling of 
material. 

Both these modifications allowed to increase 
the acid digester capacity substantially and to
wards the end of the year a monthly throughput 
of 70 kg waste material was reached. 

To lower the frequency of occurrence of glass 
cracks in the feeding line, part of it was re
placed by a bellow in tantalum. Since its 
mounting a similar crack has appeared at only 
one occasion. 

Glass cracks were also the main reason for the 
rather low availability of the Acid Digester Pro
cess Unit i.e. 60 %. On several occasions glass 
parts, especially those kept at temperatures up 
to 250°C for long periods, cracked as a result 
of mechanical stress. This was the case for 
parts of the feeding line to the acid digester, as 
already mentioned earlier, the acid digester 
itself, an evaporator and a stripping column in 
the acid recovery unit. Since most of these 
parts are essential for proper operation, the fa
cility had to be shut down. In spite of this it is 
still felt that glass was a good choice as the 
construction material for these parts. The 
plant was actually built for demonstrating the 
feasibility of the process, to visually inspect the 
process performance and to obtain valuable 
operating experience. The availability of the 
Feed-pretreaf ment - and the Plutonium Recov
ery Process Unit was respectively 90 and 80 %. 

2. Eurowatt 

A new team of operators was trained for the 
operation of the modified installation. This 
team has successfully treated 60 liter of sol
vent from Kjeller and 200 liter of highly de
graded active solvent from the plant. 

The same team carried out numerous tests in 
order to improve the characteristics of the di
luent, as requested by Cogéma. 

At the same time, some members of the team 
were trained in the application of the analytical 
methods allowing to characterise the diluent 
product. 

One of the mo new transport and storage tanks of 
sulphuric acid of the Eurowatt installation. 
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Table 1 : Characteristics of different organic phases 

Type of phase 

composition phase* 

Properties 

Density at 20°C 

Interfacial tension 
with water as second 
phase (dynes cm-1) 

Superfacial tension 
(dynes cm-1) 

Flash point, closed tester 
(NFT 60103) (°C) 

Destination range 
5 - 95 % (NF MO 7002) 

Viscosity at 20°C 
(NFT60100) Centipoises 

Brome index at 20°C 
(g Br/100 g sample) 

Refraction index 

Diluent 

C 

0.7640 

15.1 

25.2 

50 

187-218°C 

1.45 

0.14 

1.427 

B 

0.7586 

45 to 49 

25.2 

62.5 

184-195°C 

1.21 

<0.02 

1.426 

Solvent 

C 70 vol. %, 
A 30 vol. % 

0.8328 

t 7.5 

26 

59 

1.90 

B 70 vol. % 
A 30 vol. % 

0.8216 

10.1 

25.4 

64 

1.58 

Infrared tpectrometric 
analysis : No significant differences between phases C and B. 

Radiochemical analysis: Of diluent C (1.3 . 10 " Ci.l ' for Sb-125; 8.2 10" Ci. I ' f. Ru-106: 
1.5 . 10 '6 Ci ». Cs-137; and < 1.2 . 10'* Ci.l ' fora'. 

: Determination of distribution coefficients for most of the fission products 
anda-emitters as wel as measurement of the DBP (dibutylphosphate) 
concentration after irradiation to dose rates higher than expected in 
operation, showed no significant differences between fresh duluent and 
diluent C. 

Definition of solution 
'fresh' TBP (tributylphospate) such as delivered by the supplyer of Cogéma 
'fresh' diluent TPH (trade name for tetra-propylène hydrogéné, such an 
delivered by Elf - France to Cogéma). 
diluent product of the Eurowatt process at Mol using as feed the irradiated 
and degraded solvent (composed of 30 vol. % A and 70 vol % B) of La 
Hague. 

Radiation resistance 
and fission product 
retention 

Identification 
A 
B 
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The results obtained during the treatment of 4 
m3 of spent solvent from La Hague in the pilot 
installation have been qualified as "encour
aging" by the Cogéma, but not fully acceptable 
for direct reuse in the reprocessing installa
tion. The characteristics of the obtained di
luent are summarized in the table 1. 

Thus, three of the specifications are not com
plied with, i.e. the flash point, the interfacial 
tension and the brome index. However, the 
flash point was checked again by the Cogéma 
on another sample and a temperature of 59°C 
was found. 

As the Cogéma had made it clear that they 
wanted to continue the tests, the pilot installa
tion was modified in order to improve the quali
ty of the obtained diluent : 

- The stage for the treatment of the diluent by 
sulphuric acid was transformed in order to 
allow a continuous feeding of fresh sulphuric 

I /en mi the //en sampling points which were added 
onto the mixers. 

acid. A vessel for the storage and feeding of 
acid was installed. Two tanks for the storage 
and the transport of spent sulphuric acid were 
built and installed. 

- The exit of the scrubber installed at the exit 
of the pyrolyser was connected to the secon
dary waste tank in order to avoid the introduc
tion of phosphoric acid saturated with butène 
and polybutene into the extraction cycle for the 
separation of the TBP and the diluent. This 
measure will reduce the content of double 
bonds in the diluent. 

- A Saf rap container was installed in labora
tory 102, allowing the interim storage and 
transport of the scrub, the activity of which 
would be too high to be poured into the warm 
waste tank of building 10. 

- Sampling points were added onto the mi
xers. 

- The development of a device allowing to 
control the phase ratio in the mixers was con
tinued. 

Pending the decision of the Cogéma, the instal
lation was decontaminated and is kept in stand 
by. 

3. Separation of Mercury 

The results of the pilot tests for the separation 
of mercury and denitration, as well as a de
scription of the installation were published in 
ETR-311. 

It should be recalled that the denitrated and 
concentrated HEWC solutions comply with the 
specifications determined by SGN for the vitri
fication in the Belgian vitrification workshop 
(AVB). 

The formation of a sublimable mercury com
pound could not be explained. However, the 
formation could be suppressed by adapting 
the operating conditions and lowering the 
working temperature to below 100°C during 
the denitration step and the subsequent step 
of precipitation of the mercury 
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PLANT OPERATIONS 

1. General Overview 

During the period under review, the main activ
ities of the Plant Operation Department can be 
summarized as follows : 
- Operation in stand-by conditions, surveil
lance, maintenance and repair of the main 
plant buildings, i.e. the reprocessing plant 
(B.1), the fuel element reception and storage 
building (B.2), the analytical process control 
laboratory (B.3), the ventilation building (B.4) 
and the final products building (B.6A/6B), on 
the account of the Belgian State, the present 
owner. 

- Operation, surveillance, maintenance and 
repair of the other plant buildings, in view of 
meeting the technical obligations of Euroche-
mic, laid down in the Convention of 1978. 

- Completion of the dismantling of the valve 
gallery on the sixth floor of the reprocessing 
plant (B. 1 ) on the account of the Belgian State, 
works that had to be carried out regardless 
of the decision on the future of the plant. 

- Continuation of the rinsing and decontam
ination of the emptied storage vessels in 
buildings 21 and 24 for intermediate level liq
uid waste concentrates, using normal and high 
pressure water jetting techniques. In all, some 
1170 m 3 of rinsing solutions were produced, 
carrying about 12 tons of salts, 13,500 Ci from 
beta activity and 760 Ci from alpha activity. 
Cleaning of the 500 m 3 vessels used for inter
mediate-level liquid waste was completed. 

- Batchwise operation of the bituminization 
facility to incorporate into bitumen the rinsing 
solutions after appropriate preconcentration 
and pretreatment. In all, 293 drums of 220 I 
were filled with the corresponding bituminized 
waste and stored in bunker cell 03 of the Euro-
storage facility in building 27. High enriched 
waste concentrate was succesf ully used in dif
ferent bituminization campaigns as a remedy 
against thermally instable compounds con
tained in some of the rinsing solutions. 

- Routine operation of the shielded caisson 

for the remote segregation and conditioning of 
intermediate-level solid waste, stored in vari
ous shielded containers onsite. In all 94 drums 
of 220 I and 26 WZ containers were segre
gated and the 55 vol. % of waste found with 
dose rates higher than 200 mrad/h were con
ditioned with concrete into 22 WZ-overpack 
containers. 

- The head oi the Rant Operation Depart
ment, the section heads, as well as the day 
crew leaders participated full- of part-time in 
the Sybelpro studies on the possible recom-
missioning of the reprocessing plant. 

2. Main Process Buildings 

2.1. Reprocessing Plant 

General remarks. During normal daytime 
working hours, the stand-by conditions of the 
plant by continuous surveillance and control 
of the facilities were ensured by two day-
crew leaders, one supervisor and one opera
tor. Beside this the day-crew leaders were also 
integrated into the Sybelpro study programme. 
The main plant operation section was assisted 
by technicians of the General Service section 
for repairs and modifications, and by person
nel of the Auxiliary Services for routine clean
ing ana solid wacfe collection. Outsite normal 
daytime working hours, surveillance and con
trol were ensured by personnel of the Liquid 
Waste Facility section. 

Operation and Maintenance. Because of the 
stand-by situation of the plant, the operation 
and maintenance activities were mainly limited 
to the following works : 
- Assistance was given to safeguards spe
cialists from the SCK/CEN to prepare the inter
national Reprocessing Input Tank Calibration 
Experiment (RITCEX) sponsored by the Eura
tom and IAEA safeguards services. According 
to the programme, input vessel 221-4 in cell 
06 has been recalibrated. 
- Numerous video scannings were made 
from the different intermediate level liquid 
waste storage vessels of buildings 21 and 24, 
between he different rinsing campaigns to fol-
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View in the valve galery on the nth floor, where the 
(lisman: lin i; of plant equipment is finished. 

low the efficiency of the rinsing operations and 
to allow a smooth handling of the telescopic 
arm during the rinsing operations. 
Some video scannings were made from the 
low-level liquid waste reception tanks of build
ing 1 and their cells, between the different rins
ing and decontamination operations. 
- Assistance was given to a Sybelpro study 
group during a quality inspection of some 
make-up tanks. 

Dismantling works In the valve gallery on the 
6th floor the dismanling of plant equipment 
was continued and finished. All dismantled 
equipment was conti oiled for contamination. 
Reusable equipment was shipped to the de

contamination room (R105) in the fuel element 
reception and storage building (B 2) for clean
ing and possible decontamination. After
wards, the equipment was brought to the Ge
neral Services section for maintenance and/of 
to the general store for possible reuse. All 
dismantled material that could not be reused 
was first carefully controlled for contamina
tion. Non-contaminated material was handled 
as scrao metal and collected in containers for 
transfer to the scrap metal dealer. Contamina
ted and suspected material was packed in 220 
I drums'and transported to the low-level solid 
waste treatment and storage building (B.23). 
After the removal of all dismantled equipment a 
further decontamination of the concrete floor 
and some small spots on the walls was done. 
In view of further dismantling works to be car
ried out in the valve gallery of the 2nd pluto
nium extraction cycle (zone 22) and the valve 

View In the valve futlcry of' the 2nd plutonium ex
traction cycle. 
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gallery of the solvent recovery cycles (cell 28) 
all the lines leaving and entering those areas 
have been labelled and put on listing drawings. 
A start is made with the dismantling of the 2nd 
Plutonium extraction cycle valve gallery. All 
the récupérable instrumentation equipment 
has been dismantled and temporarily stored 
awaiting cleaning or decontamination and 
some piping has been cut and treated as solid 
waste. 

2.2. Rid Réception and Storage Building 

A daytime crew ot one supervisor and one 
operator kept the fuel reception and storage 
building in stand-by conditions and operated 
the water purification system serving the solid 
waste pond. They were regularly assisted by 
personnel of the Auxiliary Services section for 
cleaning and waste collection, and by techni
cians of the General Services section for re
pairs and maintenance. 

As imposed by the storage of Irradiated fuel 
elements and decladding residues, the water 
treatment system of the solid waste pond was 
in continuous operation at a flow rate of 5 to 
10 mVh. By means of a mechanical filter, 
backed up by cationic and mixed-bed ion ex
change colums, the alpha and beta activities 
in the pond water were maintained at accept
able levels and the transparency of the pond 
water remained high throughout the year. 

The water level of the ponds had to be adjusted 
every two weeks to evaporation losses aver
aging about 100 I a day. The pH of the pond 
water was occasionally adjusted with sodium 
hydroxide. 

In the decontamination room (R 105) reco
vered material resulting from the dismantling 
operations in building 1 has been cleaned and 
decontaminated, drummed and shipped to the 
general store. Beside this recovered material 
from building 1, inserts of the VV-2 filter cas
ings have been decontaminated in the decon
tamination tanks of R 105. 

In accordance with a study made to improve 
the handling of the coating material discharg

ed from the mechanical filters during back
wash operations, some modifications on the 
coating material reception vessel were made. 

In the decontamination room R 104 the preli
minary works are done in view of some dis
mantling works of utility piping. 

2.3. Ventilation System 

During the period under review, the cell and 
room ventilation of the main plant buildings 
(B. 1 to 4) was operated in stand-by conditions, 
i.e. at about 50 % of its normal capacity, by 
operating 13 of the 37 off-gas fans and keep
ing the others in automatic or manual stand
by, always ensuring a sufficient underpressure 
at a reduced number of air renewals. The liquid 
and solid waste building were kept at normal 
ventilation by operating 25 of the 35 off-gas 
fans. 

Stand-by operations, maintenance and repair 
works were carried out on the account of the 
Belgian State by half the ventilation crew con
sisting of one day-crew leader and two opera
tors, who were assisted by technicians of the 
Genia l Services saction for repair works and 
personnel of the Auxiliary Services for routine 
cleaning and waste collection. 

The routine daily surveillance of the ventilation 
system comprises the following main actions : 
- a general checking of all fans, filters, under
pressure, visual and acoustic alarm units, etc., 
twice a week; 
- a trough control of all fans, motors, bear
ings, valves, regulating systems, etc., by a spe
cialized technician every two months; 
- a general checking and adjusting of the air 
supply heating system; 
- the exchange of filters in the supply and 
exhaust systems; 
- the penetration control of the exhaust filters 
by DOf> tests, 

Decontamination of Ventilation Ducts. The de
contamination of the interior surfaces of the 
galvanized steel ventilation ducts was con
tinued during the period under review, in the 
same way as described in the annual activity 
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reports of 1981, 1982 and 1983 (ETR-313, 
-316 and -319). The decontamination and res
toration of the following ducts and filter cas
ings were accomplished in 1984 : 
- the laboratory exhaust hoods (LE H.) ducts 
included the filter casings and the ducts be
tween the filter casings and the fans. 
- the laboratory exhaust rooms (L.E.R.) filter 
casings and ducts between filter casings and 
fans; 
- the concrete canal between the filter cas
ings of the high depression exhaust circuit 
(H.D.E.) and the fans; 
- the reception building exhaust (R.B.E.) filter 
casings. 

2.4. Process Control Laboratory 

During the period under review, the laboratory 
of building 3 was kept in stand-by conditions 
(decontaminated and dismantled) by the crew 
of the Process Control Laboratory section (see 
section 5 of this chapter). Routine mainte
nance and cleaning were carried out with the 
help of the General Services section and the 
Auxiliary Services. 

Table 1 : Statement of Cumulative Material Unaccounted For (MUF) 

Cumulative MUF in kg 

Cumulative MUF in percent 
of output 

Pu 

11.863 

1.75 

LEI; 

344.5 

0.19% 

HEU 

6.939 

0.51 % 

In building 3 only the laboratory for inactive 
reagent and standard preparation and the ma
terial and equipment store outside the main 
laboratory area were kept operational. As in 
former years, the whole office area of building 
3 on the 1st and 2nd floors was used by the 
Rant Operation and Health and Safety Depart
ments. Entrances and changing rooms on 
both floors were used as access areas to the 
controlled areas for all buildings. 

3. Safeguarding off special nuclear 
materials 

At the end of 1984, the statement of the cumu
lative material unaccounted for (MUF) is given 
in table 1 below. During the year under review, 
four routine inspections were performed by re
presentatives of the Euratom and IAEA safe
guard control services; one physical inventory 
of the special nuclear materials was carried 
out, !Hg result cf which is given in table 2 on 
next page. 
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Table 2 : Special Nuclear Materials Under Safeguard at Eurochemic 
(as from Dec.. 1984) 

Materials 

Irradiated Fuels 
Candu fuels 
EL-4 
PAT 

Unirradiated Materials 
Elements 
U metal or alloy (Mo) 
U oxides or salts (pure or not) 

L' oxides or salts (pure or not) 

U oxides or salts (pure or not) 
U oxides or salts (pure or not) 
U/Pu alloy scraps 

UO?/Pu0 2 /f-'u-nitrate 
PuO 
Pu-contaminated solid waste (1) 

TOTAL 

Enrichment 

depleted U 
natural U 
66 3 % 235 u 

natural U 
natural U 
43.75-73.92% 235 u 

0.9-1.89% 235 U 

natural U 
depleted U 
natural and 
low-enriched U 
natural U 

Total U (kg) 

14,151.3 
37.7 
10.96 

705.6 
260.5 

0.062 

19.9 

19.0 
126.2 

460 
0.01 
-

2.3 

15.793 

Pu(g) 

47,204 
22 

-

738 
26 

3,746 
4,822 

56,558 

(1) Of which Pu-contaminated solid waste containing 2.1 kg Pu was received for storage from 
the Belgonucléaire fuel fabrication plant in 1982. 

4. Management of radioactive 
waste 

4.1. Liquid Waste» 

The basic shift crew of the Liquid Waste Facility 
section consisted of six supervisors and twen
ty operators during 1984. The operators work
ed in a three-shift schedule made of 5 groups. 
The supervisors continued to be site-responsi-
bles outside the daytime working hours. They 
worked in a six-shift schedule. Two oper
ators were transferred to other departments 

in the course of the year while one supervisor 
and one operator were absent for a long time 
due to illness. 

In addition to the shift crew, one operator, 
two supervisors, one day-crew leader and one 
section head were working in the Liquid Waste 
Facility section during the daytime. One senior 
operator replaced a supervisor during a long 
period of illness. 
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4.1.1. LLLW 

(a) General 

The liquid waste production is summarized in 
table 3 All the condensate, cold an< warm 
wastes were transferred from the liquid waste 
treatment building (88) to the waste treatment 
station of the SCK/CEN. Prior to transfer, the 
cold and warm wastes were checked for activ
ity and adjusted with NaOH or HNOa to meet 
the pH specifications of 6 to 10. The low-level 
wastes are pumped through individual transfer 
lines, the leak tightness of which is either con
tinuously monitored by controlling the pres

sure in the double jacket of the warm and cold 
waste transfer system, or by regular pressure 
tests of the condensate transfer line every 
three months. 

In comparison with 1983, the produced volume 
of condensate, cold and warm waste is of the 
same order of magnitude. The waste volumes 
shown in table 3 include the following amounts 
originating from the main plant building (B.I) : 
7,504 m3 condensate, 745 m3 cold, 713 m3 

warm and 204 m3 hot waste. These waste vol
umes were routed from the liquid waste col
lection unit 266 of the plant to the liquid waste 
treatment building (B 8) 

Table 3 : Liquid waste balance in building 8 - Year 1984. 

Type of waste 

Condensate 

Cold waste 

Warm waste 

Hot waste 

Opper activity limits 

Ci m 1 

(1) 

1 0 ' 

10" 

10 ' 

Ci m ' 

10 ' 

1 0 ' 

10-

Unit or 
vessel 

ot origine 

266 
others 

266 
(tltifrs 

266 
others 
bid 26 

543 
540-11 

266 

580-31 
Bid 10 
Bid 23 
others 

Volume m' 

trom indica
ted unit or 

VPSS^I 

7,504 
6774 

745 
2 098 

r-13 
495 
791 

102S 
?14 

204 

94 
1,6 
29 

164 6 

Total waste 
volume 

14.278 

2.643 

1,999 

810 

t activity 

Ci m ' 
(1) 

2 5.10 ' 
1?) 

7.10 ' 
(21 

cun 

710 ' 

m 

145 
(2) 

29 6 
47 5 

R activity 

C i r r i ' 
(1) 

1 710B 

12) 

1 1 0 ' 
(2) 

CHI) 

4710 ' 
12) 

22 3 
12] 

391 
4415 

_ 

Salts 
(Kg) 

2320 
453 

m 1 Ci = 3.7 x 10,c Bq. 
2 Data delivered from SCK-waste treatment facilities 
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The warm waste pump (266 P401), installed 
since 1967 in the 266 unit, has been removed 
after approximately 3,000 hours of operation 
at an average capacity of 20 m J'h. It was re
placed by a new pump made of more abra
sive resistant construction material. 

The increase of hot waste production in 1981 
was due to the decontamination operations in 
the 266 unit and the vessel cleaning in build
ings 21 and 24. The main part of the second
ary liquid waste originating from the bitumini-
zation facility remained within the warm waste 
specifications and could thus be transferred 
as warm waste to building 8. The 810 m 3 of hot 
waste produced in 1984 originate for 25% from 
the liquid waste collection unit 266 in the main 
plant (B.1), for 4% from the low-level solid 
waste building (B.23), for 20% from the low-
level liquid waste treatment facility (B.8), for 
39% from the intermediate level liquid waste 
storage buildings (B.21 and 24) and for 12% 
from the bituminization facility. 

The NCP evaporator for the concentration of 
hot waste in building 8 was operated for 572 
hours in 1984 bringing its total operation time 
up to some 27,932 hours. 

The applied concentration factor was mainly 
based upon the salt concentration and density 
control (density below 1.2) of the hot waste 
concentrate. Almost all hot waste concentrate 
was recycled from the HWC vessels 532-9a/b 
via the rework vessel 521-4 to the hot waste 
reception vessels 521-1/2. Only 7.9 m3 HWC 
resulting from the first operational NCP cam
paign (weeks 8-9/1984) were directly routed to 
the bituminization facility, where special analy
tical investigations were made on this HWC 
prior to bituminization. In the reception and 
sampling unit, installed in room 14 since 1983, 
the following operations were carried out in 
1984: 
- Emptying of the organic separation and col
lection vessels 534-1 and 534-2. The aqueous 
phase was directed to vessel 532-9b, the or
ganic phase was collected in the 5 cm Pb-
shielded mobile Eurowatt transport container. 

Emptying of 16 Alona transport containers. 
The aqueous waste originating from the Alona 

process in the Industrial Development Labora
tory (B.10) is transported to building 8. 

The total volume amounted to 1,567 I contain
ing 0,426 TBq (11.5 Ci) plutonium and 9.32 
TBq (252 Ci) americium-241. 404 I with 51.8 
GBq (1.4 Ci) plutonium and 3.1 TBq (83.8 Ci) 
americium-241 wore mixed with the hot waste 
solutions in building 8. 400 I with 0.15 TBq 
(4.2. Ci) plutonium and 2.29 TBq (62 Ci) ameri-
cium were sent to building 26 (vessel 5800-5) 
and 763 I with 0.22 TBq (5.9 Ci) plutonium and 
3.92 TBq (106 Ci) americium-241 were sent to 
the HEWC storage vessel 540-12 in building 
24. 
(b) Decontamination and cleaning works. 

During 1984, many interventions were carried 
out in the different buildings of the liquid waste 
facilities. Those interventions are described 
more in detail in the sub-chapters. 

The total manpower spent by 51 operators of 
the Liquid Waste Facility and General Services 
sections, the cumulative absorbed dose re
ceived during the different interventions in the 
liquid waste collection, storage and treatment 
facilities of buildings 1, 8, 21, 24, 5, 22, 26 of 
27, and the production of solid wastes are 
listed on next page. 

As shown in table 4, the total intervention time 
amounted to 9,119 hours, 84% from LWF sec
tion personnel, and resulted in an absorbed 
of 0.19 Sv ( 19.42 rem), 82% from LWF section 
personnel, averaging a yearly intervention time 
of 304 hours per person at a yearly occupa
tional dose commitment of 6.47 mSv (647 
mrem). The total absorbed dose of the 31 per
sons belonging to the Liquid Waste Facility 
section amounted to 24.8 rem 64% of which is 
absorbed during the interventions summa
rized in table 4. 

(b.1) A005driptray 

The cleaning of the A005 driptray and the hot 
waste collection vessel 266-5 was started in 
December 1983. The driptray was filled sever
al times with 1 rri3 water that was transferred 
after one or two days to vessel 266-5 The ves-

19 



r\i o 

Table 4 Manpower spent, cumulative dose absorbed and solid waste produced 
in the liquid waste facilities. 

Building 

8 

8 

8 
8 
8 
1 
1 
8 

5/22 
26/27 
21/24 
1 (266) 

Room 

010 

202. 203 

202. 203 
212 
01S 

266 (A005) 
266 IA0O5) 

others 
others 
others 
others 
others 

Manf 
manhours 

224 

1.090 

1.470 
705 
651 
1100 
206 

2083 
246 
253 
1750 
455 

9.119 

lower 
persons 

20 

30 

30 
30 
35 
30 
20 

-
-
-

30 

-

Cumul abs 
dose 
Irem ; * 

0.68 

42 

25 
0 84 
2.8 
4.5 

024 
327 
0.24 
13 

2 36 
137 

19 42 (2) 

Solid Waste produced 

plastic bags 
(combustible) 

225(1) 

1168(1) 

-ï 

Comb 

17 

-

94 

15 

109 

i'O I ÜIUIIIH 

Non com 
Concrete 

3 

66 

-
24 

-
22 

21 

67 

bustible 
Others 

9 

1 

-
2 

3 

Short description 
of the worM 

Decontamination and restauration 
carried out in 1983 
Decontamination 
carried out in 1983 

Restauration 
Decontamination and restauration 
Cleaning 534-1 534-2 
Decontamination 
Restauration 

Various interventions 

Decontamination vessels 
Other interventions 

* 1 rem • 10 mSv 
111 The plastic bags are put in the 220 I arums comb waste 
<2i 15.9 Rem trom Liquid Waste Facility section and 3 52 Rem tor General Service section 



sel was sparged and emptied to the liquid 
waste treatment facilities in building 8. Flush
ing of the residues on the driptray and on the 
vessel bottom was carried out using a special 
spray nozzle coupled to the fire fighting water 
hose or the Kafcher pump ( 50 bar). 

After rinsing with about 190 rr,3 of water the 
radiation dropped from 135 rad./h to values 
between 3 -4 rad./h. Removal of solids from 
the driptray bottom was carried out by special 
tools operated from distance. In total, 7 buck
ets were filled and concreted to yield surface 
dose rates of about 4 rad./h. 

After drying up of the driptray a remote dust 
cleaning was started, followed by remote 
pneumatic hammering and scabbling. The re
moved concrete was collected in five 220 I 
drums showing an average radiation of 0.7 
rad.rr1. 
Direct decontamination works (i.e. pneumatic 
hammering and dust cleaning) were started by 
the end of June 1984 and terminated in week 
37/84. 

In total, 24 drums of 220 I were filled with non 
combustible waste of which 10 had a radia
tion level of more than 200 mrad/h. The re
sidual contamination level at contact of the cell 
walls and floor is generally below 2 Bq/ cm2 for 
alpha emitters. 

In all, 1,100 intervention hours were spent on 
the cleaning of the A005 driptray by some 30 
operators at a total absorbed dose of 4.5 rem. 

The restoration of the scabbled walls and 
floor by cementing and painting and some pip
ing work (i.e. reinstallation of driptray jet, re
routing of 266-5 overflow) was started by the 
end of 1984 and will be terminated in the be
ginning of 1985. 

(b.2) Rooms 202 and 203 in building 8. 

The decontamination works of these rooms 
were executed between mid-1983 until week 
34, 1983; the restoration of the rooms was 
made from week 40,1983 until week 12,1984. 

In all, 66 drums of 220 I were filled with re

moved contaminated concrete, 8 drums with 
metal waste, 1 drum with wood and 225 plastic 
bags of 50 I were produced with combustible 
intervention wastes. The decontamination 
works took 1,090 hours of direct interventions 
at a total absorbed dose of 4.2 rem spread 
over 30 co-operators. Some additional 1,470 
hours of direct interventions had to be spent 
for the modification and restoration works at 
an additional total absorbed dose of 2.5 rem. 
Apart from these direct interventions some 
5,000 manhours were spent on preparative 
and construction works, of which 75% were 
carried out by the General Services section 
and 25% by the Liquid Waste Facility section. 

(b.3) Room 212, building 8 

The heavily contaminated floorlining and parts 
of the wall surface were removed by pneumatic 
hammer in the period wks 17 - 20/1984; the 
restoration of the decontaminated floor and 
walls was made in wk 21/1984. The residual 
contamination was below 0.1 Bq/cm2 for alpha 
and below 3 Bq/cm- for beta emitters. In all, 
705 intervention hours were spent by some 30 
operators at a total absorbed dose of 840 
mrem. 24 drums of 2201 were filled with con
taminated concrete and one 220 I drum with 
removed contaminated metal scrap. 

(b.4) Cleaning of the solvent separation and 
collection vessels 534-1 and 534-2 

These two vessels still contained solvent resi
dues from the operation of the reprocessing 
plant. Emptying and decontamination of this 
unit was started in week 49/1983. Contact 
dose rates varied between 4 and 1,000 rad./h. 
at the two vessels. At first, the aqueous phase 
was removed via the special sampling and 
transfer blister in room 14. The residual sol
vent phase was diluted by addition of some 
125 I diluent. 

NazC03 and HNO3 washes were made on this 
solvent phase. In all, 9151 of original aqueous 
phase containing some 17.6 Ci of gross beta 
emitters and 1.1 Ci of gross alpha emitters 
were removed together with roughly 2,400 I 
rinsing solutions carrying about 0.9 Ci alpha 
emitters and 35.6 Ci beta emitters 
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Some 220 I of solvent with TBP concentra
tions between 10 and 30% carrying almost 100 
mCi alpha and 40 mCi beta emitters were re 
moved and transported to the Eurowatt facility 
for treatment. At the end of the rinsing opera
tions (week 6, 1984), the radiation had drop
ped to about 2 to 3 rad./h. values which are 
most probably due to background radiation 
from the nearby hot waste work vessel 521-4 
which gives a contact radiation of 10 rad./h. 
The works were achieved in 851 intervention 
hours at a total absorbed dose of 2.8 rem dis
tributed over 30 co-operators. 

(b.5) General decontamination, cleaning and 
conservation works were carried out in the 
tankfarms for high-level liquid wastes (building 
5/22) and the liquid waste treatment facility 
(building 8). 

(c) Works related to building 31 (Vitrification 
Plant, Pamela) 
The pipe lines connecting the vitrification plant 
(Pamela) with building 8 were installed. The 
modifications in room 101a, 101b and room 
202 of building 5/22 needed for the transfer 
of the high-level liquid waste were also made. 

4.1.2. MLLW 

The amounts of intermediate level liquid waste 
and rinsing solutions transferred during 1984 
from the storage buildings 21/24 and 8 to the 
bituminization facility are given in table 5, to
gether with the respective alpha and beta ac
tivities. 

Table 5 : Liquid Waste Solutions transferred to the bituminization facility 

Type of waste 

Hot waste concentrate 
Alona waste 
Hot waste concentrate 

Hot waste concentrate heel 
Hot waste concentrate heel 
ZDW rinsing solution 
SDW rinsing solutions 
SDW rinsing solutions 
ADW rinsing solutions 

Vessel of 
origine 

Bid. 8 
Bid. 8 
543 

541 
540-11 

540-13 
544 
545 
546 

TOTAL 

Volume 
(ma) 

7.9 
0.4 
9.8 

(1.5) 21.9 
(1.6)11.3 

164.4 
42.75 
42.75 
72.2 

373.4 

Alpha 
activity 

(Ci) 

166 
66 

18.6 

65.6 
28,5 
471.6 

0.4 
5,3 
8.6 

830.52 

Beta 
activity 

(Ci) 

1,588 
1.3 

705.6 

736,9 
255.1 
2676.2 

484 
370 
256 

7,073.1 

Total 
Salts 
(kg) 

216.5 
-

500 

987.7 
610 

67.4 
93 

225.4 

2.700 
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The cleaning of the different storage vessels 
was continued during the first half of 1984 
using a water spray nozzle coupled to the 
mobile waterpump of the fire fighting brigade, 
as well as dissolution of solid residues in the 
HWC storage vessels by regular steam sparg
ing of the diluted vessel hulls via the steamjets 
and the transfer of the resulting solutions to the 
bituminization facility. As from the end of Au
gust, cleaning by means of high pressure 
water jetting technique was applied. 

The firm Smet-Jet, Oevel, has been charged to 
construct a segmented telescopic arm with a 
high pressure line and equipped with a high 
pressure spray head at its extremity. The tele
scopic arm as well as the spray head, contain
ing four spray nozzles is made of stainless 
steel DWN 1.4571. 

The movement of the spray head is fully auto
matized and hydraulically driven. The pres
sure is limited to a maximum of 600 bar. A 
mobile high pressure pump, mounted on a 
special truck delivers a variable water pres
sure which can be adjusted in function of the 
obtained results. The cleaning performance 
will be followed by means of the video-camera. 
The telescopic arm as well as the video-
camera will be introduced into the vessels of 
building 21 via the manhole (<t> 500 mm), 
whereas in building 24 they have to be intro
duced via separate access holes. 

At first, the ultra-sonic device, a tube with JÖ 
70 mm and lenghth 12.6 m, has been removed 
from the vessels 540-11 and 540-13. By 
means of two independent high pressure water 
jets the tube of the u'lrasonic equipment has 
been cleaned, one jet served to clean the 
inside of the tube, the other for the outside 
of the tube. 

The two high pressure Ian- s were operated 
manually from a intervent id. The tube 
has been lifted up and the dec. i part cut off 
in sections of approximately 2 m and treated 
as solid waste. 

The first planning was based upon a cleaning 
of the vessel walls and the inserts in 3 of 4 
steps at different tank levels; addition of one 
section in the vertical part of the telescopic 

arm is needed to reach the next level. The 
telescopic arm is operated manually. At each 
level (3 levels in the 250 m3 vessels and 4 
levels in the 500 mJ vessel) the spray head 
is directed to the wall and the inserts in 12 
positions; turning of the telescopic arm by 30° 
is needed to proceed from one to another posi
tion. To this end the angle of the telescopic 
arm is variable and can be operated by means 
of steel cables and a winch from the inter
vention shed on top of the vessel. The bottom 
is also treated in 12 positions. In addition a 
simple jet nozzle can also be used for water jet
ting and 40 or 80 minutes for the preparatory 
works, in the 250 m-1 and the 500 m 3 vessels, 
respectively. According to the original time 
estimation the high pressure water cleaning 
would thus last at least 8 working days or 15 
days for one 250 m3 or 500 m 3 vessel re
spectively. 

The spray capacity is limited to 100 liters 
per minute. The solution is immediately trans
ferred by means of the steamjet (6 nvVh capac
ity) to either building 8 of building 26. 

Testing of the new cleaning equipment applying high 
pressure jetting technique 
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The telescopic arm with the special mobile 
head carrying high pressure water jet nozzles 
was delivered on June 12,1984. 
Functional and cold tests were made, some 
minor improvements were necessary. 
The telescopic arm was introduced in vessel 
540-13 on July 5, 1984 and cleaning was 
started on August 29,1984. 
The walls and all pipes and supports of vessel 
540-13 were still covered with salt deposits 
and thus an intensive cleaning of every part 
was necessary. These supports were hinder
ing manipulation of the telescopic arm and the 
videocamera was needed for proper guiding 
of the telescopic arm inside the vessel. 
The cleaning of vessel 540-13 lasted longer 
than originally foreseen (in total 7 weeks). The 
rinsing solutions which were containing fluor
ide salts had to be concentrated in building 26 
and the evaporation capacity in the reaction 
vessel 580-7/8 is limited to approximately 200 
l/h. 

The experience demonstrated that the clean
ing had to be performed at more positions 
than originally planned and that the cleaning 
time as well as the amount of produced waste 
has to be multiplied by a factor 1.25 to 1.5 
On the other hand, a satisfactory cleaning re
sult is already obtained after 10 minutes high 
pressure water jetting per position instead of 
the originally foreseen 20 minutes. 

The experience demonstrated that the clean
ing had to be performed at more positions 
ed on 28.11.1984 lasting In total 6.5 weeks. 
The operations were however interrupted for 
3.5 weeks due to a mechanical failure of the 
high pressure head. 
One screw connection of the spray head be
came loose, the telescopic arm had to be 
removed and the spray head decontaminated 
from a maximum contamination level of 100 
mP/h to some 100 desint/second. The high 
pressure cleaning of the HWC vessel 543 in 
building 21 was started on 30.11.1984. 

One week was lost again due to mechanical 
failure (the steering block was obstructed and 
the high pressure head did not turn anymore), 
a further 2 weeks were lost due to the Christ
mas holidays. 

A complication of all rinsing data achieved till 
the end of 1984 is presented in Table 6. In total, 
1,174 m3 of rinsing solutions have been pro
duced in the period of November 1980 until 
the end of 1984, of which 317 m3 were sent to 
building 8 and 857 m3 to building 26. In 1984 
only, 317 m3 were sent to building 8 and 355.3 
m3 to building 26. 

Table 6 shows the progress of the rinsing 
operations by presenting the evolution of the 
radiation measured at the manhole. The radia
tion inside the vessel has only been measured 
after the cleaning of the vessels. 

Removal of the corrosion samples suspended 
in the different ILLW vessels is foreseen for 
corrosion analysis at a later date. 

4.1.3. HLLW 

No high-level liquid waste was produced in 
1984. Table 7 summarizes the high-level 'iquid 
waste volumes stored onsite, as of December 
31, 1984. 

To remove the dacy heat of the fission prod
ucts in the low-enriched waste concentrate 
(LEWC), the water cooling system of vessels 
253-1 a/b was operated continuously; for the 
vessels containing high-enriched waste con
centrate (HEWC), it was operated intermittent
ly during the Summer time. In order to avoid 
potential build-up of radiolytic hydrogen above 
4 vol.% all vessels containing high-level waste 
are air swept at about 10 Nm3/h. 

In the high-level liquid waste storage building 
5/22, several rooms (G008,6104, G003, R002, 
Y005, Y103, R202 and R203) have been paint
ed. 4 cendrillons, type 10-12,5 SC, have been 
filled with HEWC solution from vessel 258-1 
and transported to the Nuclear Research Cen
tre KFA at Jülich (FRG). 
In addition, 6 cendrillons of the same type 
will be filled with LEWC solution from vessel 
253-1b for transport to the same Centre early 
1985. An electricially operated 5 tons tackle 
has been installed on the roof of building 5 
to facilitate the cendrillon manipulations. 
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Table 6 : Compilation of rinsing data tor the ILLW storage vessels 
covering the period 17/11/1980 until 31/12/1984. 

Vessel 

HWC 541 ID 

HWC 542 

HWC 543 

" |4| 

SOW 544 

SOW 545 

ADW 546 

ZDW 540-13 

HWC 540-11 
i l l 

14) 

TOTAL 

B id 

21 

21 

21 

21 

21 

21 

2 4 

24 

Vol 

(m3. 

2 6 0 

2 6 0 

2 6 0 

2 6 0 

2 6 0 

2 6 0 

5 0 0 

~ 

5 0 0 

Const 
me» 

316L 

304L 

304L 

OWN 4505 

OWN 4S05 

Mild 
Steel 

OWN 4505 

316L 

Stan 
rinsing 

16 02 84 

1711 80 

1709 81 

011 84 

1908 83 

19 08 83 

19 08 83 

100983 

2908 84 
(3) 

28 02 84 

16 10 84 
(3) 

Last rinsing 
step and or 

dale 

02 0584 
HWC 600 

180981 

week 18/82 

21 1284 

230284 
SDW700 

10 04 84 
SOW 1200 

12 03 84 
ADW 1100 

100184 
ZDW200 

101084 
ZDWR 2700 

26 04 84 
HWC 500 

27 11 84 

Rinsing 
solution 
volume 

(m3) 

21.9 

69 

190 

102 8 

73 5 

8 0 

1652 

8 8 4 

160 

1 1 3 

214 
(1) 

1174 1 

Activity 
IC 

Gross i 

65 47 

12 

34 

29 6 

1027 

22 1 

19 2 

1 7 9 

471 

28 5 

4 7 5 

757 6 

iick up 
i) 

Grosse 

736 9 

1180 

3041 

3 9 1 

18457 

1B03 3 

611 1 

5582 

2658 

255 1 

441 5 

13.521 8 

Sail 
pick up 

(kg) 

987 7 

9 8 9 

2977 

2320 

6474 

8 8 6 

1688 4 

432 1 

3595 

6 1 0 

4 5 3 

12.350 

Radiation at manhole Intervenions 
|mR/h) 

Prior to on rlanhogrs Aos dose 
rinsing 3112 84 iREMi 

4000 

1700 

600(2) 

1600 

500 

1500 

8 0 

20 

7 

35 

2 2 

2 0 0 

3 0 0 

1600 121 

125 

7 

5 

28 

14 

7 

22 

27 

3 0 

393 

428 

2 3 3 

134 

165 

260 

91 

322 

17 

383 

2.456 

0 225 

2 

2 

0 583 

0 435 

0 31 

0 486 

0115 

0375 

0 295 

824 

R.irl 
in tank 

i4mi 

Rh ' 
31 12 84 

9 

3 

10 

4 

4 

1 2 

4 

70" 

5 0 ' 

ro 

(1) Vessels 541 and 540-11 : the diluted heel solution transferred to building 26. 
(2) Vessel 543 has been emptied of its 9.8 m 3 of recycled hot waste concentrate to the building 26 and rinsing with nigh 

pressu-e technique will be terminated in January 1985. 
(3) Cleaning with the high pressure technique (up to 500 bar), rinsing solution sent to building 8 for vessel 540-11 and 543 

to building 26 for vessel 540-13. 
(4) The salt and activity pick-up is based upon analysis of the clear solution thus without the insolubles 

Radiation influenced by vessel 540-12 which is filled with HEWC-Waste. 



Table 7 : Summary of HLLW Volumes Stored Onsite, as of Dec. 31, 1984. 

Type of 
Waste 

LEWC 
LEWC 
HEWC 
HEWC 
HEWC 

Storage 
Vessel 

253-1 a 
253-1 b 
258-1 
258-2 

540-12 

B. 

5 
5 
22 
22 
24 

Waste 
Volume 

on 31.12.84 
(ma) 

22 
26.4 
159 
119 
490 

Activity 

Gross ^ Gross ft 
(mci/i) {any 

388 , 1 ) 

865 '1> 
6.9 '2> 
5.8 '2> 
3.9 <2> 

154<1> 
221 <1> 

™? 
9.4 ( 2 ) 

6.5 <2> 

As Accounted 
U Pu 

(Kg) (g) 

24.3<1> 
4 6 < 1 > 
1 
1 

36 

464n-3) 

949<1"3> 
537 
270 
990 

1. Calculated from 1980 activity measurements. 2. Analyzed in 1976-77; 1 Ci = 37 GBq. 
3. Expressed in Ci. 

4.1.4. Bituminization of ILLW 

During 1984, the bituminization facility was 
operated on a discontinuous basis In a three 
shift schedule. 
The bituminization operations were frequently 
interrupted to permit slurry batch preparation. 

(1) Transfer of ILLW and rinsing solution 

18.1 m3 of intermediate level liquid waste was 
transferred to the bituminization facility as well 
as 72.2 m3 of ADW rinsing solutions, 85 8 m? 
of SDW rinsing solutions, 164.4 m3 of ZDW 
rinsing solutions, and 33.2 m3 of HWC rinsing 
solutions. 

(2) Concentration of the rinsing solution and 
chemical pretreatment 

The ADW and SDW rinsing solutions wore 
preconcentrated and chemically pretreated 
for bituminization together with the HWC and 
ZDW rinsing solutions. 
The pretreatment operations were character
ized by rather time consuming preconcen-
trations of these solutions in the two reaction 
vessels 7 and 8 (the evaporation capacity was 
limited to 200 l/h). 

In all, 58 slurry batches were prepared and 
47 m3 of slurry produced, containing a total 
of 343 Ci alpha emitters and 33,751 Ci of beta 
emitters. Special attention was given to the 
hazard analysis as well as to corrosion haz
ards (F- ; SO Î ions are present in the rinsing 
solutions to be concentrated). In ail, 85 DTA 
analyses and 20 DSC analyses were made. 
Special chemical pretreatment flowsheets 
were made to cover the different campaigns. 

The 7.9 rr»3of HWC produced in the NCP evap
orator of building 8 (after termination of the 
modification and improvement of the evapo
rator feed unit) was characterised by a rather 
high concentration of alpha emitters ( 21 
mCi/l) and a clear exothermic behaviour of 
its residues. 

The bituminization of this HWC respecting the 
specific activity threshold for alpha emitters of 
the bituminized wastes stored in the Euro-
storage facility (*->3 mCi/kg) would (after an 
appropriate chemical pretreatment) lead to a 
bituminized waste product of about 5 wt% salts 
and 95 wt% bitumen. Experience with the 
incorporation of the hazardous waste slurry 
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(SP 29400) of December 1981, and the incor
poration of the ILLW storage vessel rinsing 
solutions leads to the conclusion that the HWC 
could safely be bituminized at this extremely 
low salt content. 

Aluminiumhydroxide is well known as chemi
cally inert material with fire retarding charac
teristics. As the HEWC contains aluminium-
nitrate as main constituent, this waste stream 
could be used as "reagent" for the bitumini-
zation of waste residues of exothermic behav
iour. Lab-scale tests with this HWC and simu
lated inactive HEWC did show that a combined 
incorporation of both wastes would lead to a 
bituminized waste product of about 20 wt% 
salts and 80 wt% bitumen, that is in line with 
the activity thresholds of 1 Ci B;< /dnu and 
3 mCi a /kg and that in addition shows defi
nitely less exothermic activity. 
Special care was taken to improve the stron
tium decontamination factor. By addition of 
POr

4ions (16.102 M) the Sr decontamination 
factor improved with a factor of 3 to 5. 
Finally, those 7.9 m3 of HWC have been safely 
incorporated by preparing slurry batches 
where HWC and HEWC were mixed and taking 
additional safety precautions during the bitu
minization. 

The 9.8 m3 HWC which was collected in vessel 
543 has been treated separately. After boiling 
at pH 11.3, the exothermic character cf this 
HWC disappeared and incorporation into bi
tumen could succesfully be made. 

The vacuum air jet of the sampling system 
of the vessels 580-7 and 580-10 got pluqqed. 
After about 2 weeks of unplugging trials by 
means of rinsing from the sampling blister, the 
offgas cell 08 was opened, a freezing valve 
was placed on the discharge line of both jets 
and rinsing of the air jets with a nitric acid 
solution resulted in unplugging of the suction 
line of the jets. 

(3) Incorporation into bitumen 

Special care was taken to detect any risk of 
exothermic reaction in the slurries to be in
corporated. Additional safety measures were 

taken as already described in the activity re
port of 1983. 
The bituminization flowsheets were adapted to 
the different compositions of the slurries. 

As already indicated in the preceeding section, 
6.1 m3 HEWC solution was mixed with 7.9 m3 

HWC solution of which the exothermic charac
ter was rather significant. 
The 1984 operation time of the extruder only 
amounts to 848 hours, bringing the overall 
operation time since startup to 28,327 hours. 
The overall operation time of the screws in
stalled in August 1979 amounts to 23,277 
hours. During the year under review, 293 
drums were filled with incorporated solids. 
The average characteristics of these drums 
read as follows : 

wt% salts 
wt% bitumen 
wt% residual water 
gross beta activity (per drum) 
gross alpha activity (per drum) 

21.4 
78.1 
0.5 
115.2 Ci 
1.17 Ci 

During 1984,401 m- of distillate solutions pro
duced in the concentration step and in the 
ammonia elimination step of the chemical pre-
treatment and in the extruder during the in
corporation into bitumen were within the warm 
waste specificationsfgross beta< 1.11 bBq/m3 

(3.10 2Ci/m3); gross alpha 37MBq/m3(1 mO' 
m3) and sent to the warm waste pond 522-1 
in the liquid waste treatment facility of build
ing 8, only 94 m3 of these distillates and ori
ginating from the pretreatment operations had 
to be sent to the hot waste. 
Difficulties were encountered with the hot 
waste jet from vessel 580-31. 

The jet has been succesfully unplugged by 
means of addition of some tricloro-ethane so
lution via the steam supply line. 

Table 8 gives an overview of the main oper
ational data of the bituminization plant for 1984 
and since active startup on June 26, 1978. 

The extruder was not heated anymore at 20 bar 
and thus no lignt fuel was consumed. 
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Table 8 : Operational Balance of the Bituminization Plant 

Volume of rinsing solutions received (m3) 

Volume of ILLW treated 
Volume HEWC received 
Volume of slurry produced 
Number of slurry batches 
Active BIP drums produced 
Extruder operation time 
Incorporated alpha activity 
Incorporated beta activity 
Bitumen consumption 
Light fuel consumption 
Ca(OH)2 consumption 
Secondary liquid waste production 
Secondary liquid waste production 
- combustible (220 1 drums) 
- non combustible (220 1 drums) 
Total working time available (2) 
Extruder operation time (2) 
Effective incorporation time (2) 
Preventive rinsing, maintenance 
and repair (2) 

(m3) 
(m3) 
(m3) 

(h) 
(Ci)* 
(Ci)* 
(m3) 
(m3) 
(Kg) 
(m3) 

1984 

355.3 

19.5 
6.1 
47 
58 

293 
848 
343 

33,751 
52 
0 

135 
495 (1) 

15 
0 

1117(100%) 
848 (75.9%) 

788 (70.5%) 
329 (29.5%) 

Total since 
Active Startup 

857 

2,270.7 
6.1 

1,982.3 
1,218 
11,965 
28,327 
6,757 

835,990 
1,681 
428 

99,312 
4,798 

111 
5.5 

24,121 (100%) 
20,619 (85.5%) 

19,711.5(81.7%) 
4,409 (18.3%) 

* 1 Ci = 37 GBq. 
(1) 401 m3 routed as warm waste, 94 m3 as hot waste. 
(2) since start of fully continuous operation in five shift schedule (3.3.1980); the overall total 

extruder operation time amounts to 28,327 hours. 

4.1.5. Storage of solidified ILW 

During 1984,293 drums with bituminized inter
mediate level waste were introduced in bunker 
03. 

The average weight of the drums was 208.8 
kg. the low weight is mainly due to the lower 
salts/bitumen ratio. 

Apart from some minor disturbancies, the o-
peration of the Eurostorage facility and the 
performance of the handling, transport and 
control equipment were satisfactory and did 
not cause any delay in the bituminization oper
ations. Careful operation and preventive main
tenance were the key factors in the success
ful operation of both the bituminization facility 
and the storage bunkers. 
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Table 9 Bitumen Product (BIP) Inventory in Bunkers 01.02 and 03. as of December 31,1984. 

31 .* 
C 
3 

m 

0 ' 

02 

03 

Year 

1978 

1979 

1980 

Total 

1980 

1981 

1982 

1983 

Total 

1983 

1984 

Total 

Campaign 

AR AL H W C O l 
AR AL H W C 0 2 - 1 
AR AL H W C 0 2 - 2 
AR B O I 
A R - A O I - 1 
AR A O t - 2 

AR A O I - 3 
AR-A01 -4 
AR A 0 2 - 3 

A f l - A O l - 3 

Bunker 01 

A R - A O I - 3 

A R - A 0 1 - 3 
A R - A 0 2 - 3 

A R - A 0 2 - 3 
A R - A O I - 1 
A R - A 0 2 - 2 

A R - A 0 2 - 3 

Bunker 0 2 

A R - A 0 2 - 3 
AR-B02 l o O t 
AR-AOl to 0 6 

8 3 A R - A 0 6 to 
84AR-BQ1 

ARBOl to BO-2 

AR HFWC H W C - 0 1 -1 
to weVKC HWC O l -6 

ARHWC O l 
;o HWC 02 

Bunker 0 3 

Total B01 * B02 * B03 

Drum 
Identification 

1 0 0 0 1 - 1 0 0 6 1 

1 0 0 6 2 - 1 0 1 1 2 
1 0113 -1 0 4 0 0 
1 0401-1 0 4 4 2 
1 0 4 4 3 - 1 0 4 9 9 

1 0500 -1 0 6 9 9 
1 0 7 0 0 - 1 0 9 9 9 
1 1 0 0 0 - 1 2 2 6 2 

1 2 2 6 3 - 1 4 9 4 6 

1 0001 -1 4946 

2 0001 -2 01 6 

2 0 1 5 7 - 2 2 7 9 9 
2 2 8 0 0 - 2 2 9 6 7 

2 2 9 6 8 - 2 2 9 7 4 
2 2 9 8 2 - 2 3 0 1 4 
2 2 9 7 5 - 2 2 9 8 1 
2 3015 -2 4 8 9 3 
2 4 8 9 4 - 2 5 0 1 3 

2 0 0 0 1 - 2 5013 

3 0 0 0 1 - 3 1538 
3 1539-3 1717 

3 - 1 7 1 8 3 -1759 

3 - 1 7 6 0 - 3 1849 

3 - 1 8 5 0 - 3 - 1 9 9 2 

3 1193-3 2 0 1 0 

3 0 0 1 - 3 2010 

1 0 0 1 - 3 2010 

Number ot 
BIP Drums 

4 3 
18 
51 

287 
4 2 
57 

200 
299 

1.261 

2.684 

4.942 

156 

2.643 
167 

8 
3 3 

1.884 

122 

5,013 

1,537 
180 

4 2 

9 0 

143 

18 

2 010 

11,965 

Net Weight 
ol BIP 

Ikg) 

12.403 

8.890 
59.661 

7.006 
10,521 

40.385 
52.095 

268.584 

564.642 

1.024,187 

34.588 

581.572 
37.588 

8 6 0 
6.077 

404 3 8 5 

2 6 3 5 3 

1.091.423 

3 3 6 4 9 2 
4 0 3 7 8 

8 780 

17.879 

30.521 

3.995 

438.045 

2.553.655 

Average 
Weight per 
BIP Drum 

Ikg) 

203 3 

174 3 
207 8 
166 8 
184 6 

2 0 1 9 
1 7 4 2 
2 1 3 2 

2 1 0 3 

207 2 

221 7 

220 
223 7 

1 8 4 2 
2 1 4 6 

?1«0 

2 1 7 7 

2 1 8 9 
224 3 

Salts 
Bitumen 

Ratio 

in
n 

4 0 / 6 0 
2 5 / 7 5 
4 0 / 6 0 

4 0 / 6 0 

4 0 / 6 0 

4 0 / 6 0 
4 0 / 6 0 

10 /90 
4 0 / 6 0 

4Ö/6Ö 

4 0 / 6 0 
3 0 / 7 0 181 

2 0 / 8 0 

2 0 / 8 0 

25 /75 

30 /70 

Total Activity 
in BIP Orums 

ICO' 

31 

11 
106 

7 6 
1 6 3 

124 
192 
349 5 

1 .4126 

2.250 

120 

2,382 
80 

5 2 
2 6 

742 2 

53 3 

3.385 5 

673 7 
104 7 

98 8 

116 4 5 

164 2 

33 47 

1 1 2 1 3 

6.756 8 

3 8 0 

3.000 
32.200 

2 .100 
4 6 0 0 

22,874 
17.656 

151.930 

270,220 

504.960 

10.648 

157.628 
6 682 

241 
214 

59.604 

4.164 

2 3 9 181 

51,975 
6 123 

2 9 9 0 

4 4 9 8 

24.207 

2.056 

91 849 

835 990 

Average 
Activity 

per BIP Drum 
ICD" 

0 5 

0 2 
0 4 
0 2 
0 3 

0 62 
0 64 
0 28 

0 526 

0 46 

0 77 

0 9 
0 48 

0 08 
0 39 

0 43' 

0 6 7 

0 44 
0 58 

0 68 

1 29 

1 15 

1 St. 

0 6b 

0 6b 

b 

69 
11? 

60 
80 

1 14 
59 

120 

100 6 

102 1 

68 

60 
40 

6 5 
31 6 

34 1 

4 7 9 

338 
34 

71 ? 

50 0 

1Ö9.) 

1 M . ' 

.1 ' . ' 

,,..., 

Dose Rale 
at Drum 

Contact (2 

l r a d / h ) " 

' 0 

100 
140 
66 
90 

56 
56 

5b 10 150 

80 10 120 

80 to 120 

80 lo 120 
180 lo 200 

220 I4i 

100 

• 1 Ci - 37 G B q " 1 r a d = 10 mGy. 
11 ) Estimated values. <2) Dose rates were measured on some selected drums during production. 
(3) Orums 1 0 1 6 8 - 1 0 7 6 8 - 1 1 1 6 8 and 1 1511 were used lor solvent collection, condit ioned 

^ j with epoxy resin and then transierred to building 23 prior to sea dumping (4) Radiat ion ol 
CO the incident drums prior to conditioning. |5) Drum 2 . 2 8 1 2 stored in bunker 0 2 during 1962. 

(6) Drums 2 2 9 8 0 a n d 2 4 7 2 6 stored in bunker 0 2 during 1983. (7) Drum 3 1403 lilted with 
BIP trom campaign A R - B 0 2 (8) Average ratio over the ditlerent campaigns. 



Operation of the bunker crane amounted to 
221 hours in 1984, bringing the cumulative 
operation time up to 5,741 hours since startup. 
The yearly and cumulative operation times of 
the station crane amounted to 4 and 197 hours 
respectively 

A detailed inventory of the BIP drums in bunker 
cells 01, 02. 03 and 04 at the end of 1984 
is shown in table 8. 

10 drums of 220 I filled with concrete waste 
from the A005 cell in the 266 unit and giving 
more than 200 mR/h. are temporarily stored in 
bunker 04 in view of their conditioning in build
ing 23. Some 1,200 liters of hydrazine hydrate 
contained in 22 plastic bottles are stored as 
well as in bunker 04. 

The main operational data of the Eurostorage 
facility read as follows : 

The main operational data of the Eurostorage facility read as follows : 

Drum storage 

- bunker 01 
- bunker 02 
- bunker 03 
- bunker 04 

Total 

Operational time 
bunker crane (h) 
station crane (h) 

Number of drums 

In 1984 

293 
10 

303 

221 
4 

Accumulated since 
startup on 20.6.78 

5,024 
5,013 

2,010 

10 

12,057 

5,741 

197 

4.2 Solid Watte* 

As in 1983, the solid waste handling staff con
sisted of eight operatiors supervised by the 
day-crew leader of the Auxiliary Services (see 
also section 7 of this chapter). 
Major tasks executed by this crew included : 
- the collection, handling and transport to the 
SCK/CEN, of the low-level solid wastes pro
duced in the plant, 
- the treatment and conditioning of solid 
waste materials having a radiation level of 
more than 5 mGy/h (500 mRem/h), in the 
shielded caisson of building 23, 
- the interim storage of the wastes onsite. 

4.2.1. Waste collection and handling 

All solid waste materials produced during the 
year under review were collected in the dif
ferent buildings and transported to the low-
level solid waste treatment and storage build
ing (B.23) for repacking, preconditioning and 
interim storage pending their transfer to the 
waste conditioning facility of the SCK/CEN. 
The handling schemes followed, and the a-
mounts of waste materials involved, can be 
summarized as follows : 

- 4253 plastic bags of 50 I, filled with com
pressible, combustible waste were collected 
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Table 10 : Low-level Solid Wastes Produced and Collected in 1984 

Type of Waste 

1. Various packaged wastes to be 
conditioned by the SCK/CEN 
(exposure rate< 5 mGy/h ( <500 mrad/h) 

Combustible B .T wrapped into plastic 
bags and pre-compacted 

Non combustibles ,v in drums 

Non combustible p ,v in tin cans 

Non combustibles ,y wrapped in plastic 
sheet, to be cut up and packaged 

Absolute filters 

Pre-filters 

2. Various wastes wrapped in plastic 
bags provisionally stored in drums, 
awaiting further conditioning 
(exposure rate at contact > 5 mGy/h 
(>500 mrad/h) up to 12 mGy/h (1.2 rad/h) 

Non combustible e ,y 

3. Combustible waste, treated 
in the shielded caisson 
(exposure rate at contact •• 5 mGy/h 
(> 500 mrad/h) 

4 Pu-contaminated wastes to be 
controlled for TRU-content before 
decission on the treatment to be given 

- combustible 

- non-combustible 

Packing 

4253 plastic bags pre-compacted 
in 220-1 drums 

220-1 drum 

3-1 can 

Plastic packages of 
various contents 

Cardboard box in plastic bag 

Cardboard box in plastic bag 
(4 pre-filters per box) 

220-1 drum stored in B.27 

plastic bags 

220 1 drums 
28 1 cans 

220 ' ürums 
281 cans 

Number 
of Items 

322 

161 

121 

117 

160 

223 

10 

50 

27 
4 
18 
9 
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and precompacted into 322 drums of 220 I; 
- 8 plastic bags containing combustible 
wastes with a surface radiation level of more 
than 5 mGy/h (500 mrem/h) were transferred 
into the shielded caisson for conditioning; 
- 211 drums of 220 I loaded with non-com
pressible wastes showing surface dose rates 
below 2 mGy/h (200 mrem/h) have been re
ceived in building 23. After sorting, severing 
and repacking of the contents of 90 of these 
drums into 40 drums, in the cutting rooms of 
building 23, a total of 161 drums remained 
for provisional storage; 
- 10 drums of 220 I, loaded with concrete 
waste with a radiation level of 3 to 12 mGy/h 
(300 to 1200 mrem/h), were produced during 
the interventions in room A005 of building 1 
(Unit 266). Pending their conditioning in ap
propriate containers, these drums are provi
sionally stored in bunker 04 of building 27; 
- 27 drums of 220 I and 4 cans of 30 I 
containing combustible waste contaminated 
with plutonium, have arisen from the operation 
of the wet combustion facility of building 10. 
These wastes, which are to be controlled for 
the TRU-contents, have been transferred to 
building 23 for provisional storage; 
- 18 drums of 220 I and 9 cans of 30 I 
loaded with non-combustible waste materials 
contaminated with plutonium, were produced 
in the wet combustion facility in addition. 

Awaiting the measurement of the TRU-content, 
these wastes are also stored in building 23; 
- spent ventilation filters (160 absolute and 
223 prefilters) packed in welded plastic bags 
set in cardboard boxes, showing dose rates 
at contact below 5 mGy/h (500 mrem/h) were 
transferred to building 23 for storage until 
their transfer to the SCK/CEN; 
- 117 packages of large-sized waste items 
wrapped in plastic sheets were severed to 
small pieces in the cutting rooms of build
ing 23 and packed in 19 drums of 2201, com
prised in the 161 drums of non-compressible 
waste mentioned above. 

Routine waste handling operations included 
painting, weighing, labelling and bookkeeping 
of the packages and contents. 

4.2.2. Solid Waste Balances 

An overview of the different types of solid 
wastes produced in 1984 is given in table 10. 
The various solid wastes transferred to the 
waste treatment facilities of the SCK/CEN 
during 1984 are summarized in table 11. An 
overview of the solid wastes stored onsite is 
given in table 12. 

Table 11 . Solid Wastes Transferred to SCK/CEN During 1984 (23 trancports) 

Type of Waste 

Combustible 6;» $5 mGy/h (< 500 mrad/h) 

Non combustible B.f 15 mGy/h 
({500 mrad/h) 

Absolute filters 5 5 mGy/h (5500 mrad/h) 

Pre-filters <5 mGy/h (<500 mrad/h) 

Packing 

220-I drum 

220-I drum 

cardboard box in plastic bag 

cardboard box in plastic bag 
(4 pre-filters per box) 

Number 
of Items 

380 

108 

181 

60 
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Table 12 : Solid Wastes Stored Onsite, as of December 31,1984 

Type ot Waste 

t Unconditioned wastes { 5 mGy/h 
reday tor transfer to the SCK/CEN 

Combustible f,i 
Mon combustible r(i 
Absolute tillers 
Pre-tilters 

2 Ventilation filters with exposure rates 
at contact>5 mGy/h to be conditioned 
m the shielded caisson IB 23Bi 

Absolute filters 

Pre-filters 

3 Wastes requiring further treatment 

3 t Pu-contaminated wastes to be 
treated in the wet combustion facility 

Ashes (0 7 kg Pu measured» 
Various 12.2 kg Pu measuredl 

3 2 Pu-contaminated waste stored on 
the account ot Belgonucleaire 12 1 kg Pul 

3 3 Wastes requiring remote treatment 
in the shielded caisson of B 23B 

Combustible r,. 7 5 mGy/h 
Non combustible ••,* > 5 mGy/h 
Unidentified wastes mixed with 
VV1/VV2 ventilation filters 
Oft-gas filters (cell 031 
Ofl-gas filters IB 5/22) 
Pieces of equipment with high dose rates 
Contaminated concrete > 5 mGy/h 
( >500mrad/h) 
240 graphite jackets ol EDF-2 
elements 
Resins and diatomaceous earth from 
water treatment B 2 in 200-1 

Pu-contaminated wastes, not meas
ured, wrapped in plastic sheets 

3 4 Pu-and/or " 5 U-contaminaled 
wastes fo be measured 

3 f> U-Pu alloy oily scraps 
(0 7 kg Pv 460 kg U) 

3 6 Pu-contaminated wastes {glass. 
resms etc I measured content 3t g Pu 

Packing 

220-1 drum 
220-1 drum 

cardboard box in plastic bag 
14 pre-filters per boxl 

cardboard box m plastic bag 
and m lead box 

Cardboard box in plastic bag 
13 pre filters per boni 

plastic bottle in tin box 
30-1 box 

30-1 box 

220-1 drum in shielded 600-1 drum 
220-1 drum in shielded 600-1 drum 

concrete container 
concrete container 
concrete container 
concrete container 

220-1 drum in shielded 600-1 drum 

concrete container 

concrete containers an<l 
shielded 600-1 drum 

wooden box 

30-1 box 
220-1 drum 

tin can m welded plastic bag 

30-1 box 

Number of 
items 

274 
124 
137 
52 

2 

2 

22 
t48 

69 

16 
t 

62 
10 
5 
4 

13 

3 

28 

2 

184 
128 

47 

17 

LrxMr'o" 

B23 
B23 
8 23 
B23 

8 23 

8 23 

6 22 
6 22 

B22 

B25 
B25 

3 23 25 
S 25 
B25 
B25 

B25 

B25 

B25 
B25 

B25 

B22 
B23 

B22 

B22 
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4.2.3. Remote Treatment of Solid Wastes 

With the introduction, segregation and repack
ing of W2-f ilter components and other scrap 
giving contact dose rates exceeding 5 mGy/h, 
the shielded caisson constructed in annex B 
of building 23 was put in active operation at 
the end of 1983. 
This was the start of a multi-year programme 
that should result in the conditioning of the 
intermediate-level wastes listed under items 2 
and 3.3. of table 12. According to the various 
materials and types of provisional storage con
tainers involved, the working programme is 
subdivided in seven campaigns, the first of 
which was initiated on December 1,1983 and 
is planned to be completed on October 31, 
1985. 
The contents of 92 cylindrical concrete con
tainers holding W2-f ilter sets and other trash, 
98 drums of 2001 set in concrete-lined 600 I 
drums and containing combustible and non-
combustible wastes, and 4 rectangular con
crete containers loaded with plugged process 
pipe sections and other equipment scrap, will 
be processed in this first campaign. 
In general lines, the treatment of these wastes 
proceeds as follows : 
- cylindrical concrete containers are emptied 
via a bottom part of the caisson, 2001 drums 
are introduced into the caisson via the shield
ed entrance lock, the rectangular concrete 
containers are unloaded in this lock and the 
contents packed into a 200 I drum which is 
subsequently entered into the caisson; 
- after remote dismantling of the W2-filter 
assemblies, and size reduction of large items 
with the help of a plasma torch, the waste 
components arc segregated according to the 
radiation level; 
- materials with dose rates below 2 mGy/h 
are removed from the caisson for transfer to 
the SCK/CEN; the non-compressible fraction 
is loaded in a 220 I drum connected to a 
bottorr part of the caisson to that end, com
bustible - compressible materials are bagged-
out via another part, and precompacted into 
a 220 I drum afterwards; 
• compressible wastes with contact dose 
rates exceeding 2 mGy/h, are packed into a 
220I drum and the latter is compactai with the 

120 t -press installed in the caisson. Together 
with the remaining scrap giving contact dose 
rates above the threshold value, the compacts 
formed are orderly packed in the empty con
crete container standing under the bottom part 
of the caisson. 

Cement mortar is then introduced for embed
ding; with the help of a telemanipulator it 
is properly distributed over the wastes so as 
to fill up all voids and completely cover the 
contents; 
- after hardening of the mortar during 24 n, 
the concrete container is disconnected from 
the cell and set into a steel overpack (18001) 
the free space of which is filled up with fresh 
cement mortar. Prior to the welding of a 

Vie» on one ol the INK) I steel overpmks for \V2 
containers after filling with comme hm before the 
coverlid was placed. 
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coverlid, the overpack is left open to the at
mosphere during six weeks, for setting of the 
cement and evaporation of excess water. 

The overpack is finally painted, weighed and 
labelled before it is placed in building 23 for 
provisional storage. 

During 1984, this treatment was applied for the 
contents of 29 W2-containers, 46 drums of 
220 I with non-compressible wastes (NCSW), 
49 drums of 220 I with compressible - com
bustible wastes (CSW), and an additional num
ber of small packages of various nature. The 
gross volume of waste fed to the caisson thus 
amounted to 34.1 m3. About 62% of the input 
was found to be combustible - compressible, 
38% was made up of non-compressible ma
terials. 

After radiation control, 31% of the initial vo
lume, viz. 2,7 m3 of CSW and 8,8 m3 of NCSW 
could be evacuated as low-level waste ( 2 
mGy/h). As the fraction with a radiation level 
above 2 mGy/h mainly consisted of compres
sible thrash, the volume of which was reduced 
by a factor of 5,2 by compaction, the final 
volume of intermediate-level waste obtained 
was about 9 m3. It was orderly loaded into 
22 of the original W2-containers which had 
been emptied, and embedded in cement mor
tar. An additional container, prepared at the 
end of 1983, was also conditioned this year. 
Finalization of the conditioning, i.e. introduct
ion of the concrete container into the steel 
overpack, secondary encapsulation with ce
ment mortar, welding of the coverlid, has been 
completed with 12 of these containers, while 
11 others are awaiting welding of the cover
lid. 
The low-level wastes discharged from the 
caisson, consisted of 
- 2.7 m3 of combustible - compressible 
thrash, packed into 76 plastic bags which, 
after precompaction, were loaded into 7 drums 
of 220 I for transfer to the SCK/CEN; 
- 8.6 nu of non-compressible materials, load
ed into 40 drums of 220 I. After severing of 
the large-sized pieces in the low-level cutting 
room of building 23, and appropriate arrange
ment of the scrap, the latter could be packed 
into 24 drums of 22C I for transfer to the SCK/ 

CEN. The empty W2-containers in excess 
were found to be slightly contaminated inside. 
By scabbling of the areas concerned, 2 of 
these containers have been decontaminated. 
At a later time, 7 other will have to be treated 
in the same way. 

5. Analytical Services 

During 1984, the Process Control Laboratory 
section consisted of five analysts and five 
supervisors working in a five-shift schedule, 
one analyst and one group leader working in 
the daytime and one section head. The labo
ratories and working areas of this section are 
spread over the following buildings : the bitu-
minization plant (B. 26, R010), the liquid waste 
treatment facility (B. 8, R216 and R 220). the 
industrial development laboratory (B. 10, 
R112) and the process control laboratory (B. 
3, R125andR125a). 

During the year under review, about 6,810 ana
lyses were made, comprising mainly : 

2,780 analyses of samples, taken during 
the operation of the Eurobitum facility, from the 
chemical pre-treatment according to the 
standard Type A and Type B flowsheets and 
the incorporation of the resulting slurries into 
bitumen, for both routine operation and the 
treatment of the rinsing solutions resulting 
from the cleaning of the ILLW storage tanks; 

1,700 analyses of samples, taken during 
the operation of the liquid waste facilities in 
building 8 and of samples taken from the heel 
residues of the ILLW storage tanks, for compo
sition determination and dissolution tests : hot 
waste concentrate tank 540-11 (B. 21), Sulfex 
decladding waste tanks and 545 (B. 21 ), Zirfiex 
decladding waste tank 540-13 (B. 24), hot 
waste collection tanks 521-1 (B. 8) and 266-5 
(B. 1); 

1,770 analyses related to bituminized 
waste product (BWP) leach- and swelling tests 
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(B. 10) and to aging test experiments on bitu-
minized standard Type A waste samples in the 
frame of the-SCK/CEN research contract with 
the European Community; samples from the 
Pamela pilot test facility; samples from the wet 
combustion facility and samples of diluent 
from Cogema's reprocessing plant at La Ha
gue after treatment in the Eurowatt facility (B. 
10), and samples from the Alona facility (B. 10); 

560 analyses of different standard solu
tions used for analytical quality control. 

Various analytical methods were improved in 
view of analytical assistance to the Alona oper
ation (H20 2 OH7HC0 3 /CO" "and HC|/HN03/ 
H , SO « determinations). To this end, a new 
potentiograph system E536 has been installed 
for fume hood operations on active samples. 
Samples of the heel residues from the hot 
waste concentrate storage tank 543 (B. 21), 
sent to the SCK/CEN and to KfK for further 
composition analyses in the frame of the conti
nuing investigations on the origin of the 1981 
fire incident in the Eurobitum facility revealed 
no conclusive information. At the end of the 
period under review, the investigations were 
not yet completed in KfK and clear component 
identification connot be given by the SCK/CEN 
due to a too high active matrix interference 
problem on their inactive instruments. 

For the above mentioned analytical tasks, 
some new equipment was brought and/or 
adapted to radioactive operation conditions : 
- a new fixation system for the two DTA chim 
ney's installed in a glove box to improve the 
baseline stability; 
- installation of a dry-bath heating block for 
slurry drying in a shielded blister; 
- modification of a top-pan balance for re
mote operation in blister 81/1; 
- construction of anc* -thight cell compart
ment with double beam flow cell for active 
operation on the Shimadzu spectrophoto
meter ; 
- installation of a new digital burette type; 
- improvements of a 1 KW HF-generator for 
consecutive plating and glowing of counting 
plates (not yet finished), 
- installation of an -tight La Calhène trans
fer container system on the analytical box in 

building 8 and the fume hoods in building 10 
for a faster sample transport; 
- construction of a temperature controlled 
mixing system on laboratory scale for bitumen 
loaded with ion exchange resin beads. 

Some interventions and repairs were carried 
out on the laboratory equipment : 
- renewal of a transferline for slurry sampling 
in blister 81/1 because of radiation damage 
of the former polyethylene line; 
- unblocking of sampling jets of the T5800-8 
pretreatment t?:-k and the T5800-10 extruder 
feed tank in the Eurobitumen facility; 
- modification of the sampling system, to be 
used as a transfer routing for process liquors 
from clarified sludges. 

Until mid-April 1984, the section head of the 
Process Control Laboratory participated part-
time in the Sybelpro studies. 

In the frame of the SCK/CEN research contract 
wiili the European Communities, .swelling tests on 
different sample amfiguraiitms. as shown on the 
photograph, were performed. 
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6. Ventilation 

Apart from the works described in section 2.3 
of this chapter, the ventilation crew, consisting 
of one day-crew leader and two operators, was 
mainly occupied with the control, surveillance 
and maintenance of the ventilation in all build
ings onsite. The crew was assisted by tech
nicians of the General Services for main
tenance and repair works. In addition, study 
work and follow-up of the ventilation system 
of building 29 was performed. 

6.1 Maintenance and Repair 

During the period under review, the following 
important maintenance and repair works were 
carried out : 

Reprocessing plant (B.1) 
- the non returnflaps of fans 284-3a/b were 
repaired, 
- the non returnflaps of fans 284-2a/b were 
dismounted; decontaminated, unrusted, paint
ed, repaired and remounted, 
- the adjustable seat of fan 284-1B was re
paired; from the same fan the ballbearings on 
motor and fan side were exchanged; in ad
dition, the belt protection cap was repaired too, 
- the automatic temperature control TC 71.1 
of the fans 284-711a/b were repaired, 
- the fixation of the PSI duct in the B601 was 
improved. 

Fuel Reception and Storage Building (B.2) 
- the air supply duct isolation on the roof was 
repaired. 

Building 3 
- the non returnflap of fan 384-3B was re
paired, 
- the ducts of the laboratory exhaust hood 
circuit were repaired with "polyset mat" and 
steel plates; in addition, the necessary man
holes were installed in these ducts. 

Building 4 
- the control flaps before and after the filter 

casings of the circuits H.D.E., M.D.E., L.E.R., 
L.E.H. and R.B.E. were repaired, 
- the fans 284-64a/b were dismounted and 
decontaminated, 
- the non return flap of the fan 384-3B was 
repaired, 
- the two CEAG filter casings were unrusted, 
decontaminated and painted. 

High-level liquid waste storage building 
(B.5) 
- the bearing of fan 584-5 were exchanged, 
- two flaps in the room ventilation casings 
were repaired. 

Liquid waste treatment facility (B.8) 
- the bearings of the exhaust fan R216 were 
exchanged, 

One of the two CEAd filter casings he/ore and alter 
treatment. 

37 



- a by-pass line between the laboratory 
hoods and the room ventilation exhaust was 
installed. 

Industrial Development Laboratory (B.10) 
- D.OP test connections on the filter casings 
have been installed. 

Building 20 
- the connection for the vessel ventilation 
between building 31 (Pamela) and the stack 
was performed. 

Eurostorage facility (B.27) 
- the bearings and the automatic regulation 
of the supply flap were repaired, 
- the bearings and the winding of motor 
VP101 were exchanged. 

6.2 Fitter Consumption 

A summary of the filter consumption in the 
various ventilation circuits during the last six 
years is given in table 13. All pre- and abso
lute filters which were replaced or installed 
were tested for penetration with the di-octyl-
phtalate (DOP) method. 

7. Auxiliary Services 

Besides the solid waste management (see 
section 4.2 of this chapter), the Auxiliary Ser
vices were carrying out the following tasks: 
- running of the internal store of intervention 
clothes and equipment by one man; during the 
period under review, the worth of supplied 
materials amounted to more than 6,1 million 
Belgian francs; 
- operation of the laundry services by one 
man, who washed and dried the clothes used 
in the controlled area in four washing ma
chines and two drying machines operating 
more than 3,770 hours; 
- operation of the decontamination unit in 
building 23 by one man; various items were 
decontaminated in chemical and ultrasonic 
baths using various decontamination agents; 
- regular cleaning of all the access corridors 
and the offices of all the buildings of the Plant 

Operation Department by a crew of seven 
cleaners, who also decontaminated working 
areas whenever required; two other cleaners 
were occupied full time in the Industrial Devel
opment Laboratory (B.10). 

In addition, the solid waste handling crew as
sured : the reception and distribution of liquid 
chemicals (NaOH, HN03) and transport of 
various materials onsite, notably boxes with 
Plutonium bearing wastes to the wet com
bustion facility in the Industrial Development 
Laboratory (B.10); 

8. General Services 

The General Services section still remained 
under the responsibility of the Rant Oper
ations Department. During the period in re
view, the General Services section consisted 
of 46 permanent members, who performed 
61.460 effective manhours, 86 % of the total 
71.312 manhours spent on the various pro
jects and maintenance works carried out by 
the General Services section. Two trainees 
performed 872 manhours ( 1 %) and 9 Technic
ians hired temperavily from outside firms per
formed 8.980 manhours (13 %). 

8.1. Mechanical Workshop 

Routine and preventive maintenance of all 
ventilation equipment, mechanical devices, 
pumps, piping and sanitary systems was car
ried out as usual. The six-shift crew ensured 
the proper operation of the utility systems. 
In addition, they made the revision of equip
ment (valves, steam traps and rotameters) re
cuperated during the dismantling of the valve 
gallery on the 6th floor of the main plant 
building. The two mechanics permanently 
occupied in the Industrial Development Labo
ratory carried out routine work and assisted 
in the construction and testing of the Pamela 
test facility and the wet combustion and pluto
nium recovery installations. 

A summary of the main works carried out by 
the mechanical workshop during 1984 reads 
as follows : 
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Table 13 : Amounts of Filters Used in Ventilation Circuits During 1979-1984. 

Ventilation Circuit 

Laboratories - Hood extraction 

Laboratories - Room extraction 

Reception building - Extraction 

Plant building - HDE 

Plant building - MDE 

Tanks B. 1 - Vessel ventilation 2 
Rooms building 5 

Off-gas building 5 
Rooms buildings 6A/6B 

Rooms building 8 

Off-gas building 8 

Rooms building 21 

Rooms building 24 

Off-gas building 24 

Waste storage (B.25) and shed 

Rooms building 26 

Vessel ventilation B. 26 

Rooms building 27 

Rooms building 23 

Intervention works 

Supply building 1 

Supply building 2 

Supply building 3 

Supply building 26 

Supply building 10 

Type of Filter 19 

pre-filter 1 
absolute filter 

pre-filter 
absolute filter 

pre-filter ( 
absolute filter 1 

pre-filter 
absolute filter 

pre-filter 
absolute filter 

absolute air filter 3 
pre-filter 

absolute filter < 
absolute air filter 

pre-filter 
absolute filter 
pre-filter 

absolute filter 1 
pre-filter ! 

absolute filter 
pre-filter < 

absolute filter < 
pre-filter : 

absolute filter 
pre-filter 

absolute filter 
pre-filter 

absolute filter 
pre-filter 2 

absolute filter 4 
pre-filter ' 

absolute filter < 
pre-filter 

absolute filter 
pre-filter 

absolute filter ( 
pre-VG 2 

absolute air filter 
absolute filter 

roll-o-matic 37475' 
drypacks 

roll-o-matic 5' 
drypacks 

roll-o-matic 374' 
drypacks 

roll-o-matic 4' 
drypacks 
pre-filters 

absolute filter 
roll-o-matic 4' 

Number of Filters Usee 
79 1980 

5 
-
-
-

> 44 
44 
24 
4 
24 
24 

2 4 
3 

» 5 
. 

-
-
8 

2 24 
> 4 
r 4 
» 2 
\ 2 
Î 3 
Î 3 

1 
1 
2 
2 

4 10 
2 12 
I 7 
% 7 

4 
4 

3 14 
3 14 

6 
i 1 
1 1 

6 
95 
4 

25 
3 

20 
2 
12 
-

• 
• 

1981 

_ 
16 
20 
20 
4 
-

86 
86 
. 
-
8 
2 
4 
2 
5 
1 

11 
12 
3 
3 
4 
4 
3 
3 
1 
1 
4 
4 
47 
44 
10 
10 
4 
-

18 
18 
4 
-
-
6 
70 
2 
50 
3 
20 
2 
12 
-
• 
-

1982 

_ 
-
-
-
-
-
. 
-
-
-

16 
4 
5 
4 
1 
1 
11 
8 
1 
1 
2 
2 
3 
3 
2 
2 
4 
4 
20 
26 
6 
6 
6 
2 
31 
14 
3 
6 
1 
8 
70 
2 
25 
4 
20 
2 
12 
-
-
• 

in 

1983 

10 
10 
28 
20 
8 
-

44 
-

24 
24 
8 
6 
9 
6 
-
-

14 
28 
7 
7 
2 
2 
3 
3 
1 
1 
-
-

21 
20 
10 
11 
12 
2 
43 
21 
9 
-
-
7 

70 
2 
25 
2 

20 
2 
15 
58 
40 
" 

1984 

9 
23 
23 
7 

44 
44 
36 
4 
-
-

10 
4 
6 
4 
1 
1 
6 
14 
1 
1 
4 
4 
3 
3 
1 
1 
2 
2 
32 
18 
4 
4 
4 
. 

61 
26 
-
-
-
6 
70 
3 
25 
2 

20 
1 
12 
21 
35 
3 



- installation of a glove box in room 202, 
building 8 to house the filters of the two waste 
pumps. 
- Manufacturing of 28 constant air sampling 
units (jumbo's) for buildings 1, 10 and 31. 
- Fabrication of a chassis for "Safrap" con
tainer for the Eurowatt unit in B. 10. 
- Fabrication and installation of a ventilation 
box for Alona unit in B. 10. 
- Installation of shielding around the Pu re
covery glove boxes. 
- Construction of inconel pot for Pamela pro
ject. 
- Fabrication of 3 filter baskets for B. 10. 
- Fabrication of waste drums for B. 23. 
- Assembly and testing of grabtools for the 
container handling in B. 29. 
- On request, small milling and turning works 
during the installation of the furnace of the 
Pamela installation. 
- Connections of compressed air, steam, fil
tered water and cold waste lines from B. 29 
to respective the well pits and to B. 8. 
- Preparatory work in Bldgs 8 and 5/22 for the 
connection of the pipelines from the Pamela 
installation. 
- Modification of the piping in the Eurowatt 
unit in B. 10. 
- Repair and insulation of steam lines on both 
EBES and Eurochemic sites. 
- Revision of the piping system for the 
groundwater pumps of several well pits. 
- Revision of three well pumps. 
- Repair of some main steam lines. 
- Installation of a bypass on the sanitary 
warm water supply to B. 1. 
- Installation of a new "Labour" pump in unit 
266. bldg. 1. 
- Revision of the "Bochum" pumps in B. 2. 
- Revision of the "Guinard" pumps for cold 
waste and the "Deplechin" pumps for cold 
waste in B. 10. 
- Insulation of the steam lines to B. 29. 
- Installation of compressed air filters in 
Bldgs 1, 8 and 9 and in pits 14,15 and 24. 

8.2 Electricity 8.2 Electricity 

Routine maintenance of the electrical installa
tion and the lighting system of all buildings 
onsite was carried out, as well as the mainte
nance of the street lighting system and the 

electrical installation of the residential quarter. 

A summary of the main tasks carried out during 
1983 reads as follows : 

- Modification of the general alarm system 
from B. 1. 
- Pumping of water from the cellars of B. 9 
and the cable duct to B. 1 after leak on the 
filtered water line. 
- Rans and execution of modifications in 
Bldgs 5/22 and 8 for the connection to Pa
mela Building. 
- Revision of the pumpmotors belonging to 
the tank farm. 
- Installation of a microphone and acces
soires in B. 8. 
- Repair of the motors of the ventilators in B.8. 
- Repair and maintenance of welding appa
ratus in the mechanical workshop and instal
lation of new high frequency units. 
- Connection of a high tension supply cable 
for the Pamela building. 
- Repairs and modifications, connection and 
removal of equipment of the Alona installation. 
- Modifications of filtered water pumping in
stallation in B. 12. 
- Repair of kitchen apparatus and revision of 
the ventilators in the cafetaria. 
- Electrical connections of the new shed near 
B. 14. 
- Repair of the transport wagons in Bldgs 26 
and 27. 
- Weekly inspection and maintenance of the 
electrical installation of the Residential Quar
ter. 

8.3. Instrumentation and electronic* 

Apart from routine maintenance works in all 
the buildings, the shift crew ensured the main
tenance of the instruments in the Rant Oper
ation Department and cleaned numerous in
struments from the dismantled valve gallery 
and plutonium unit. A summary of the main 
tasks performed during 1984 reads asfollows : 

For the Health and Safety Department : 
- Repair of the alpha and beta hand monitors 
and contamination monitors. 
- Assembly of a new alpha-beta activity 
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counter for airborne contamination with new 
modules and used detector heads, together 
with the X-ray detector as a replacement for 
the plutonium wound monitor. 
- Repair of the neutron dose rate meter and 
testing of if with an Am/Be source. 

For the Eurowatt Installation (B.10) : 
- Design and construction of a device to 
measure organic-aqueous phase ratios during 
the mixing of three liquids. 
- Repair of the steam jet calibration and 
underpressure controller. 
- Repair of an alpha counter. 

For the Alona Facility : 
- Modification of a pulsator for the reactor 
box. 
- Repair of temperature controllers and mo
dification of indicators. 
- Mounting of heating and isolation onto the 
precipitation vessel. 
- Modification of electronically driven pumps 
to be used in glove boxes. 
- Repair of plastic welding set. 

For the Process Control Laboratory : 
- Transformation of an electronic analytical 
balance to be used in a shielded box. 
- Repair of a digital pH meter. 
- Repair of Nuclear Data gamma spectro
meter and adaptation of its cryostat. 
- Modification of alpha activity detector to be 
used with new counters. 
- Repair of a differential temperature ana
lyser. 

For the Bituminization Unit (B. 26) : 
- Repair of a bitumen flow counter. 
- Adaptation of the pulsation units. 

For the Eurostorage Building (B. 27) : 
- Repair of a TV monitor. 
- Study of the automatic bunker crane and 
contacts with outside firms for a possible mo
dernization of the crane in view of handling 
larger drums from the EBES power station at 
Doel. 

For the Storage of Vitrified Waste (B.29) : 
- Verification of the specifications for the dis

charging and handling devices. 

For the General Workshop : 
- Installation of a series of self constructed 
high frequency units in several welding sets. 

For SYBELPRO. 
- Study and cost estimate of the instrumen
tation of the possible new plutonium unit. 
- Cost estimate of the future plant instrumen
tation. 

8.4. Civil Engineering 

Routine maintenance of the buildings and the 
site grounds (roads, gardens, lawns, etc.) was 
carried out as usual. Other tasks consisted 
of the removal of industrial waste, the handling 
of heavy equipment with the crane or the lift 
truck, the sandblasting, painting and/or re
painting of old and new constructions, the 
maintenance of doors and door locks, the dril
ling of holes for the passage of tubes, the 
digging of trenches for repairing steam and 
water lines and placing electrical or telephone 
cables. 

A summary of the main works carried out in 
1984 reads as follows : 

- Ground works (digging of trenches) for the 
repair of the steam line on both EBES and 
Eurochemic sites. 
- Maconry work at one of the steam pits. 
- Digging of trenches for installation of utility 
and waste lines from B. 8 and the utility pit 
to B. 29. 
- Drilling of holes in the outside walls of B. 
29 and B. 8. 
- Maconry for the new installation of the 
waste pumps in room 203, B. 8. 
- Repair of walls and floors in room 212 of 
B. 8. 

8.5. Consumption of Utilities 

Steam (delivered by EBES; 12 atm; 190°C) : 
34,037 t. 
Filtered water (own production) : 182,150 rm. 
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Demineralized water (own production) : 2,218 
nri3. 

Drinking water (delivered by PIDPA) : 5,273 m3. 
Electricity (delivered by EBES; 6,300 V) : 
10.136,000 kWh. 
Compressed air : three air compressors, each 
with an output of 1,000 Nm3/h, are being oper
ated alternatively, one at a time, for approxi
mately 50% of the time under full load; switch 
over from one to the other is made every 
week. In all, the air compressors were in 
operation during 8,760 hours. 
Emergency power : the two diesel gei.arators 
(700 kVA and 400 kVA) were tested for about 
two hours each month, without putting them on 
the emergency power distribution system. 
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DRAWING OFFICE 

During the year 1984, the works of the drawing 
office, performed by a supervisor, four drafts
men and a helper, concerned mainly the 
equipment of the storage facility for vitrified 
high-level waste (B 29), the coordination and 
supervision of the waste transfer lines and the 
offgas lines from the Eurochemic facilities to 
the Pamela building. 

As regards the storage facility for vitrified 
wastes, assistance was given to the Plant Op
eration Department in the discussions with the 
different suppliers of equipment, especially on 
the control of the detailed construction draw
ings, application on the Eurochemic stand
ards and shielding requirements. Further
more, a pneumatic testing unit was developed 
by the drawing office to verify the reliability 
and wear of the cyclic grabtool for handling the 
Pamela containers. This unit was installed on 
top of one of the storage baskets, filled with 
mock-up containers. In the test 6,400 cycles 
have been carried out without experiencing 
any failure of the grabtool. Only traces of wear 
have been observed. A remotely operated 
grabtool - to handle the storage baskets in 
theid alveolus of this facility - was also devel
oped by the drawing office; the necessary 
shielding was provided to allow the handling of 
the empty storage baskets even when the 
neighbouring storage alveolus of the facility 
are filled with highly active glass containers. 
To assure a permanent centering of the lifting 
cable of the charging machine during the load
ing and unloading operation, a guilding mech
anism inside the charging machine has been 
developed. 

A shielded transport container for high-level 
wastes was designed and the relevant techni
cal specifications were established. The 
installation of the waste and offgas lines from 
Eurochemic to the Pamela building have been 
finished in November 1984, it remains to make 
the final connections inside the Eurochemic 
facilities after the cold tests and before starting 
active operation of the Pamela plant. 
Drawings were made for : 
- the solid waste conditioning facility (B.23B); 
in particular the handling of a plasma torch 
inside the conditioning cell, different types_pf 

claws for the telemanipulator to allow the 
handling of unexpected wastes to be condi
tioned; the adaptation of the circular openings 
on the bottom of the conditioning cell and the 
corresponding lifting tables in view of the ap
plication of the new concrete waste containers 
(SENA-type) ; 

- the Alona installation, comprising some 
additional shielding and enclosure of the 
offgas fan in a ventilated glovebox; 
- a sampling system in the waste building 
5/22 for the serub solutions; 
- diapositives for lectures. 
An engineering flowsheet and detailed draw
ings for a plutonium purification unit, in which 
anion columns are used, were started to fulfil 
the request of a member country. All flow
sheets of the waste buildings and the site lay
out have been updated, including the piping 
lists and nomenclature of all equipment. 

Assistance was given to Sybelpro and 
ONDRAF/NIRAS. 

In 1984, the drawing office made 147 drawings 
and over 10,000 reproductions. 

View mi the waste and nfliitis line\ from I'.urm hemic 
in the Pamela hnildina. 
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NEW WORKS 

1. AVB Project 2. The Pamela Vitrification Plant 

The Belgian safety authorities examined the 
first version of the safety report concerning the 
AVB (Atelier de Vitrification Beige) installation 
in order to be able to give an advice on this 
installation together with the advice on the 
plant recommissioning project. In the mean
time a positive advice on the AVB project was 
given by the authorities. However, the decision 
to realise the AVB has been postponed until 
a the fate of the reprocessing installations will 
be known. 

In 1984, the construction of the Pamela vitri
fication plant was almost completed. Some 
works are still to be carried out in the field 
of the electrical equipment (completion about 
99 %) and the handling equipment (completion 
about 95 %). 
After the commissioning of the process equip
ment, a first campaign was running from No
vember to December 1984. During this cam
paign the ceramic melter first was fed with 
water and then with 1-2 molar nitric acid at 

The cell containini; ihe Joule-healed mclicr of the Pamela instollaliti 
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a rate of at maximum 30 l/hr. In December, 
a batch of simulated LEWC was introduced in 
the ceramic melter. 
During the period mentionned above, 
the plant was operated in a three-shift system 
from monday 7.00 a.m. until Saturday 7.00 a.m. 
every week. 
The main data of this campaign can be sum
marized as follows : 

Total time of operation : 

Total time of operation : 840 h 
Total time of liquid feeding : 530 h 
Average feed rate : 22 l/h 
Amount of liquid fed into melter 

- water/nitric acid 11 m3 

- LEWC-simulate 0,7 m3 

The results of this first run was positive : 
the installation mainly worked as planned and 
foreseen. Some minor troubles led to a further 
improvement of parts of the equipment. 
In 1985, after some further campaigns with 
simulated LEWC solutions and the replace
ment of the ceramic melter, a test operation 
with diluted actual LEWC shall be carried out 
in August/September. 
Hot operation is planned to start on October 1, 
1985. 

j & S j r * 

l/c» on the Pamela building and the building lor 
the storage of the vitrified waste 

3. Storage of vitrified wastes 

The vitrified wastes produced from Euroche-
mic's HLLW, require an engineered building 
for their adequate interim storage on site dur
ing a period that can be estimated at about 
fifty years awaiting an accepted method for 
their definitive disposal. 

With regard to the previsions for the active 
start-up of the Pamela vitrification plant, it 
has been decided that presently the construc
tion of the storage building shall be restricted 
to what is necessary for the containers (glass 
blocks and Vitromets) produced from the 
LEWC solutions. 

View in the transfer hall of the building lor the 
storage of the vitrified waste during the cleaning 
of the upper parts of the storage pits. 
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Provision is made for a possible extension 
of the building with an additional cell for the 
storage of the vitrified HEWC solutions of for 
the storage of solid waste having sim.iar 
characteristics. 

The storage facility is a seperate building, 
situated north of the Pamela vitrification plant, 
at a distance of about 52 m. 

The outer dimensions of the above ground 
building are : 

I : 33.4 m, w : 12.2 m, h : 20 m. 

The building comprises : 

- a reception hall (at the ground level) 
- a transfer hall (at the + 9 m level) 
- a storage cell (with possible extension) 

for 1,500 containers with vitrified waste) 
- auxiliary rooms, as an office, a change-

room, sanitaries and for technical use : 
fans, filters, liquid wastes, utilities, etc. ... 

The civil engineering work was started in July 
1983 and was practically completed at the end 
uf 1984. The orders for the ventilation has 
been placed and this part of the equipment 
has been delevered and installed. The orders 
for the handling and storage equipment are 
placed during 1984 and a part of it has been 
already installed. The handling equipment will 
be delevered and installed in April 1985 and 
the travelling crane, with a capacity of 40 t, 
will be installed in March 1985. 
The testing of the complete equipment will 
take place during the months May and June 
1985 and the unit will be ready 'or active 
operation in September 1985. 

Transfer ot the flask 

Sehvmatitpresentation of the hand/hit: operations in Hitiltlins; 2'>. 
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HEALTH AND SAFETY 

1. Personnel 2.1. Personnel Monitoring 

At the end of April 1984, the SRP Surveyor 
hired from Belgonucleaire had to return to his 
employer. He was replaced by internal muta
tion from the Plant Operation Department, thus 
keeping the total staff of the Health and Safety 
Department at 32 persons. 

The two guards engaged on the account of 
DWK for the surveillance of the access to the 
Pamela construction site are included in the 
above mentioned number, as they are under 
the supervision of the Health and Safety De
partment. 

2. Radiation Protection 

The Health and Safety staff carried out the va
rious tasks related to the Physical Control 
in a Class 1 nuclear facility as determined by 
article 23.1 of the Belgian Royal Decree of Feb
ruary 28, 1963, covering all activities carried 
out on Eurochemic's site, either by the Com
pany's own staff, hired workers, workers of 
outside firms in joint projects, trainees, visitors, 
etc. 

2.1.1. Individual External Dosimetry 

Dose to the whole body. According to the cur
rent Belgian regulations, which are not yet a-
dapted to the latest European Community di
rectives, the quarterly dose equivalent may not 
exceed 3 rem and at the end of each year 
the accumulated life dose may not exceed 
5(N-18) rem, in which N stands for the years 
of age of the person concerned. A Eurochemic 
internal rule limits the allowed weekly dose e-
quivalent to 230 mrem; any planned overpas
sing or any work carried out in a high dose rate 
environment must be authorized beforehand 
by the issuance of a planned radiation expo
sure permit (PREP) : during 1984, it was not 
necessary to issue any PREP. 

The following table shows the breakdown of 
Eurochemic's workers according to the whole-
body external irradiation dose equivalent re
corded for the year 1984. The highest indivi
dual yearly dose equivalent recorded was 2.3 
rem (23 mSv). Neither the quarterly maximum 
allowed dose equivalent of 3 rem nor the maxi
mum allowed accumulated life dose of 5(N-18) 
rem was reached by any worker. 

Department 

POD 
GSS 
IDD 
HSD 
Others 

TOTAL 

*500 mrem 

29 
30 
15 
14 
1 

89 

501 -
1,000 mrem 

35 
2 
5 
7 

49 

1,001 -
3,000 mrem 

10 
1 

10 

21 

3,001 -
5,000 mrem 

• 
i 

i 
i 

i 

-

Highest Value 
in mrem 

1570 
1340 
2300 
960 

The following table shows the breakdown of 
Eurochemic's exposed workers according to 
the dose equivalent they accumulated during 
their professional life, up to the end of 1984. 

From this table, it can be seen that 23,9 of the 
exposed staff accumulated a life dose smaller 
than 5 rem, which is the dose allowed for one 
year of exposure to, radiation. 

49 



Department 

POD 
GSS 
IDD 
HSD 
Others 

TOTAL 

<5rem 

12 
7 
15 
4 
-

38 

5.01 -

14 
8 
7 
4 
-

33 

10.01 
^0 rem 

17 
13 
7 
5 
1 

43 

20.01 -
30 rem 

17 
4 
-
3 
-

24 

30.01-
40 rem 

6 
-
1 
3 
-

10 

40.01 -
50 rem 

4 
1 
2 
2 
-

7 

50.01 -
60 rem 

2 
-
-
-
-

2 

60.01 -
70 rem 

2 
-
-
-
-

2 

Highest 
Value 

67.43 
43.79 
38.93 
46.34 

-

The life dose accumulated by each individual 
can also be compared to the value obtained 

from the formula 5(N-18), giving the following 
breakdown (expressed in % of 5(N-18) rem) : 

Department 

POD 
GSS 
IDD 
HSD 
Others 

TOTAL 

< 1 % 

1 
1 
1 
-
-

3 

1.01-
5% 

7 
7 
17 
4 
-

35 

5.01-
10% 

9 
14 
4 
5 
1 

33 

10.01-
20% 

33 
9 
6 
3 
-

51 

20.01-
30% 

16 
1 
1 
5 
-

23 

30.01-
40% 

5 
1 
1 
4 
-

11 

40.01-
50% 

3 
-
-
-
-

3 

Highest 
Value 

43,5 
30,2 
32,4 
36,4 

-

142,5 

From this table it appears that the accumulated 
dose is smaller than half the value obtained 
from the formula 5(N-18) : 76,73 % of the ex
posed workers remain below one fifth of the 
5(N-18) rem value, corresponding to an aver
age accumulation rate of 1 rem per year. 

The collective dose recorded in 1984 for Euro-
chemic's staff amounted to 92.32 man-rem (for 
an average of 174 persons) and to 8.21 man-
rem (for an average of 29 persons) for other 
workers onsite. The increasa in comparision to 
1983 is mainly due to the operation of the Wet 
Combustion unit. 

Dose to the extremities. When workers are 
exposed to an irradiation risk of the hands, 
lithium-fluoride disc dosimeters are handed 
out. These are read at the Dosimetry Depart
ment of the SCK on a monthly basis, or imme
diately in case of a suspected high dose. In 

all, 632 LiF discs were issued during 1984. 
Neither the quarterly allowed dose of 15 rem, 
nor the yearly maximum allowed dose of 60 
rem was reached by any worker. A dose of 
more than 6 rem (10 % of the yearly limit) 
was receded for 14 workers only. The highest 
yearly individual dose recorded was 14,3 rem. 

Dose to the skin. The external radiation dose to 
the skin is measured by the dosimeters rented 
from the SCK and Issued to the workers which 
could be enposed to beta radiation. Neither 
the quarterly maximum allowed dose to the 
skin of 8 rem, nor the yearly maximum allowed 
dose of 30 rem was reached by any worker. 

2.1.2. Individual Internal Dosimetry 

The monitoring of the workers fon internal con
tamination is based on the analysis and meas-
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urement of biological samples (generally u-
rine, sometimes nose swabs, etc.), collected as 
a routine or in case of suspected intake. When 
necessary, additional information is obtained 
from whole-body or lung counting, both of 
which are performed at the SCK Whole-body 
or lung counting is requested in case of a con
firmed positive result for the urine analysis or 
in case of doubt. 

During the year under review, 815 urine sam
ples were measured for plutonium alpha activi
ty (421 routine and 37 special for urgent); 349 
samples were measured for beta activity (334 
routine and 15 special or urgent); 25 samples 
were analysed tor uranium. Activity levels for 
alpha plutonium measured above the relevant 
investigation level were not confirmed in any 
new cases. Four known cases of internal plu
tonium contamination were taken care of in the 
usual way. All urine analyses for total beta 
activity, made by the oxalate method, showed 
results below the investigation level for stron-
tium-90. The results of urine analyses for ura
nium were also below the investigation level. 

2.2. Monitoring of the Plant 

The tasks assigned to the radiation protection 
group in the plant include frequent contamina
tion and radiation surveys, assistance during 
hazardous operations, routine control of com
pliance with safety procedures, and advising 
on the execution of most interventions. During 
1984, a total of 843 hazardous work permits 
(HWP) were approved after investigation. 

The plant buildings, in stand-by, are regular
ly monitored for their radiological condition. 
In general, the situation is satisfactory. This 
assessment is confirmed by the reports of the 
approved control body, CORAPRO, after in
spection visits. 

Further interventions were carried out with the 
aim to remove possible contamination sources 
or localized "hot spots" of radiation. 
In the reprocessing plant (B 1), the dismant
ling of the valva gallery and the decontamina
tion of unit 266 in cell AO-05 (active effluents 

collection) were finalized and the cleaning and 
maintenance of several ventilation ducts was 
continued. 

In the liquid waste treatment building (B 8) also, 
the radiation and contamination situation was 
considerably improved on several places. 

The rinsing and cleaning of the emptied MLW 
tanks in the storage building 21 and 24 were 
continued. The segregation and conditioning 
of medium active solid wastes were continued 
in the cell commissioned for this purpose in 
building 23 B. 
A Cendrillon transport container was loaded 
with 5 I high level waste ILEWC) and shipped 
to the Center of Ispra (Italy). 
When the wet combustion unit was operated 
outside daytime working hours, the SRP su
pervisors and surveyors working in shift en
sured the assistance in building 10. 

2.3. Monitoring of Laboratories 

In addition to frequent surveys for radiation 
and contamination and controlling of com
pliance with safety procedures, the main task 
was the assistance to the operation of the 
installations for the acid digestion of plutonium 
contaminated solid wastes (wet combustion) 
and the recovery of plutonium from the wet 
combust''- i products. The development work 
on the vitrification of simulated high-level liquid 
wastes continued in the pilot hall of building 10. 

In all, 28 hazardous work permits (HWP) were 
issued during 1984 for operations in building 
10 for industrial development. 

2.4. Monitoring of Transports 

Vehicles carrying radioactive materials and 
leaving the site were checked for compliance 
with IAEA transport regulations and with the 
condition imposed in the transport licence de
livered by the Belgian authorities. 

2.5. Monitoring of Stack Releases 

As in previous years, no fuel was dissolved in 
1984, Consequently, no related release of 

51 



krypton-85, iodine-131 or tritium occurred 
through the stack. The releases of alpha and 
beta-gamma active aerosols were far below 
the allowed levels. 

2.6. Aera Monitoring 

Thermoluminescent dosimeters were used to 
make routine measurements at 16 different 
locations on and off the site grounds, to de
tect any radiation levels above natural back
ground. No abnormal read-outs were record
ed. 

Environmental water was sampled and meas
ured for totoi alpha and total beta activity . 
the activity measured in the 108 samples 
which were collected was normal. 
Monthly, rainwater samples were taken at 5 
locations (3 on and 2 off the site grounds), 
and measured for soluble and insoluble total 
alpha and total beta activity; all measurements 
were within the normal ranges. 

The Dessel air monitoring station downwind 
from the stack did not register any activity 
above the normal natural or fall-out activities. 
The deep wells installed on the site were re
gularly sampled by the CEN/SCK in support 
of a geological study of the site. 

2.7. Assessment of New Projects 

A total of 10 internal project applications (IPA) 
were approved after investigation by the 
Health and Safety Department. For two of 
them, the approval of the control body CORA-
PRO had to be obtained beforehand. The dis
tribution of these IPA's among the various 
installations was the following : 

- plant (B. 1) 2 
- HLLW storage (B. 5/22) 2 
- liquid waste treatment (B. 8) 1 
- research and development (B. 10) 1 
- ILLW storage (B. 21 and 24) 1 
- bituminization facility (B. 26) 3 

The health and safety staff took part in the 
investigation and safety analysis of Euroche-
mic projects, such as the Belgian vitrification 
plant (AVB - B. 28) and the storage for vitri
fied waste (B. 29). Specially in the first half 
of 1984, the health and safety staff spent a 
considerable part of their time participating in 
the preliminary safety analysis of Sybelpro in 
view of the possible recommissioning of the 
reprocessing plant and meeting the Belgian 
safety authorities and the designated rappor
teur to the Special Commission. 

2.8. Relations with the Belgian Safety 

Authorities 

The relations with the Belgian Safety Autho
rities were mainly related with the preliminary 
safety analysis published in view of the pos
sible restarting of the reprocessing plant, with 
the recommendations of the Special Commis
sion on the safety principes to be implemented 
in the recommissioning studies and with the 
results of an extended study of the seismic 
characteristics of the site. 
A meeting, with the safety authorities and the 
control body CORAPRO, held on December 3, 
1984 was devoted to the safety aspects of 
the building for the storage of vitrified waste 
produced in the Pamela facility (B. 29), and to 
the updating of its safety report. 

3. First aid and medical care 

During 1984, first aid and medical services 
were rendered as in previous years. Accord
ing to regulations, 398 preventive medical 
examinations were carried out. In addition, 
staff members over forty were subjected to a 
heart examination by means of an electrocar
diogram (151 of these examinations were per
formed) and to the determination of the cho
lesterol content in their blood (138 of the lat
ter were performed). 
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4. Conventional Safety 

Accidents. Six non-radiation accidents occur
red on the site, corresponding to an accident 
frequency of 17.6 per million worked hours in 
1984. In 1983, the frequency was 19.2 and 
in 1982 it was ?n 5. No permanent invalidity 
resulted from any of these accidents. Tem
porary absence from work due to these ac
cidents amounted to 110 days in 1984. In 
1983, it totalled 88 days; in 1982 absence due 
to accidents totalled 154.5 days. 

Fire-fighting Organization. The fire-fighting 
squad of a dozen volunteers drawn from va
rious departments received regular theoretical 
and practical training, mainly in the use of the 
available fire-fighting equipment onsite. The 
fire-fighting equipment was regularly tested; 
routine maintenance was carried out. Accord
ing to the needs and possibilities, reasonalbe 
improvements were introduced. 
Advice was given for the fire-fighting equip
ment in the vitrified waste storage building 
(8. 29) under construction. 

Regulatory Controls. According to the relevant 
regulations or safety procedures, all equip
ment the failure of which could incur conse
quences for the safety of the workers or the 
work premises has been regularly inspected 
and tested, either by external approved bodies 
such as AIB, Vinçotte, or by Eurochemic's 
own competent technicians. 

Protective Equipment. The readyness for use 
and good condition of all protective and emer
gency equipment was ensured by regular 
checks and maintenance. 

5. Miscellaneous 

Instrumentation. The availability of fixed and 
portable monitoring instruments was ensured 
by preventive maintenance, recalibration and 
replacement of obsolete or badly damaged 
instruments. 

Emergency Preparedness. The emergency e-
quipment was regularly tested, according to a 
fixed schedule. 

Security. Two bomb-alarms by telephone 
were handled according to instructions re
ceived from competent authorities. 

Safety & Health Committee. The Committee 
of Safety, Health and Embellishment of the 
Work Premises held nine meetings during 
1983. 

Inactive Waste. An apperal was introduced 
against a provincial decision denging the 
licence to dump inactive waste on site. 

The readyness for use and good condition of all pro
tective and emergency equipment was ensured hy 
regular checks and maintenance. 
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UBRARY AND DOCUMENTATION 

During 1984, a number of literature searches 
was executed, partly with the help of the com
puter service of the Documentation Service of 
the SCK/CEN. 

The number of requests for reprints, photo
copies, reports or other documents sent to 
other libraries or individuals outside the Com
pany decreased to 820, compared to 1,230 
during 1983 and 1,080 during 1982. This can 
be explained by the fact that a part of the 
personnel was expecting to leave the Com
pany at the end of the year. The decrease 

was especially remarked in the last quarter 
of 1984. 

In 1984 the collection of the library has been 
enlarged by 354 items. The breakdown of 
these items is shown in the table below. Re
prints were not classified, but directly sent to 
the requesters. 
Some 210,000 photocopies were made by the 
library staff for all services of the Company. 

Books 
1979 
124 

Full-size reports 76 

Microfiche reports 126 
Patents 
Specifications 

TOTALS 

24 
6 

356 

? 1980 
187 

58 
214 

i U 

! 26 

| 502 

New Items 
1981 
105 

63 
359 
22 
12 

561 

1982 
153 
74 

306 
19 
14 

566 

r 1983 
124 
65 

215 
12 
15 

431 

F 1984 
75 
46 

204 

i » 
20 

I 
I 

354 

During 1984, the following Eurochemic Tech
nical Reports (ETR's) were issued : 

ETR-311 
ESSAIS PILOTES DE DENITRATION ET DE SE
PARATION DU MERCURE DANS LES SOLU
TIONS HEWC 
by L. Humblet, J.-P. Hendrickx and J. van Geel 
(Cat. IV, publicly available) 

ETR-318 
PROCEEDINGS OF THE SEMINAR ON EURO
CHEMIC EXPERIENCE, June 9-11, 1983, Mol, 
Belgium 
by W. Drent and E. Delande (editors) 
(Cat. IV, publicly available) 

ETR-319 
ACTIVITY REPORT 1983 
by E. Delande and W. Drent (editors) 
(Cat. IV, publicly availabl ) 

Mr. J. van Geel prepared two chapters for 
"Chemical Durability and Related Properties of 
Solidified High-Level Waste Forms" : 
* Waste Forms Categories 
* Component Effects 
This work will be published by the I.A.E.A. at 
Vienna in the Technical Report Series. 
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CONFERENCES AND SYMPOSIA 

During the year under review, Mr. A. Osipenco 
attented the committee meetings and the ple
nary sessions of the Belgian Association for 
Radiation Protection; Mr. J. Alderhout attended 
the meetings of the Dutch Society for Radiation 
Hygiene. 

- On march 20 and 21, 1984 Mr. W. Hild at
tended the status report meeting of the Project 
Reprocessing and Waste Treatment (PWA) at 
the Nuclear Research Center of Karlsruhe, 
(FRG). 

- On March 23,1984 Mr. W Hild chaired the 
fourth meeting of the DECHEMA working group 
on Decontamination Problems in Reproces
sing Plants, in Frankfurt, (FRG) 

- On May 7-11,1984 Mr. A. Osipenco attend
ed the 6th Congress of the International Ra
diation Protection Association (IRPA) at Berlin 
(FRG). 

- On May 17 and 18, 1984 Mr. J. van Geel 
gave two lectures on the 3rd Post Graduate 
Course at Wegimont (Belgium), one on Repro
cessing Technology and one on Waste Mana
gement. 

- On July 10,1984 Mr. W. Hild attended a rad-
waste seminar at Braunschweig (FRP) and 
presented a lecture on the Treatment of Inter
mediate Level Waste Concentrates from a 
Reprocessing Plant by Homogeneous Incor
poration into Bitumen. 

- On August 26-29,1984 Mr. E. Detilleux and 
Mr. W. Hild attended the ANS-ENS Topical 
Meeting on Fuel Reprocessing and Waste Ma
nagement, at Jackson Hole, Wyoming, USA. 
Mr. Detilleux presented a paper "Management 
of Nuclear Spent Fuel and Radioactive in Bel
gium", of which Mr. P. Tonon (Ministry of Eco
nomic Affairs, Brussels, Belgium) was co-au
thor. Mr. W. Hild presented a paper entitled "In
terim Storage Facility for Vitrified High-Level 
Waste" co-authored by Messieurs Y. Marchant 
and A. Osipenco. 

- On September 25-26, 1984 Mr. W. Hild 
attended the CEC-KEMA Seminar on Inciner
ation of Radioactive Waste at Arnhem, (the Ne

therlands), presenting the introductory paper 
on "The Role of Incineration in the Manage
ment of Radwaste" and chairing the sessions 
on "Management and Control" and "Off-gas 
Filtration and Release". 

- On October 2-4, 1984 Mr. A. Osipenco 
attended the meeting of the Committee for Ra
diation Protection and Public Health of the 
NEA/OECD, in Paris. 

- On October 23.1984 Mr. W. Hild presented 
a lecture on "Conditioning of Radwaste by 
Incorporation into a Bitumen Matrix" at the 
Radwaste Serf'".r, at Haus der Technik 
Essen, (FRG) 

- On October 24,1984 Mr. J. van Geel atten
ded a Symposium at the Hague (the Nether
lands) on "Radioactive Waste Treatment in the 
Netherlands". 

- On October 26, 1984 Mr. W. Hild chaired 
and fith meeting of the DECHEMA working 
group on Decontamination Problems in Repro
cessing Plants, in Frankfurt, (FRG) 

- On November 14,1984 Mr. W. Hild attended 
the Stearing Committee Meeting of the DE
CHEMA working groups on Reprocessing of 
irradiated Nuclear Fuels in Frankfurt, (FRG) 

- On November 19-23,1984 Mr. J. Alderhout 
attended the IAEA International Symposium on 
Assessment of Radioactive Contamination in 
Man, in Paris (France). 

- On November 20,1984 Mr. J. van Geel and 
Mr. H. Sterner attended the Seminar : "Lead : 
Its role in Nuclear Waste Management or
ganised at Brussels (Belgium), and presented 
the following paper : "Embedding of high level 
radioactive borosilicate glass beads in to a 
lead alloy". 
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APPENDIX 

1. General Assembly 

Shareholders in the Company, on December 31,1984 

The Government ot the Republic ot Austria 

The Government ot the Kingdom of Belgium 
Compagnie Générale d'Entreprises Electriques et Industrielles 
(Electrobel) 
Traction** S A ^ 

The Government of the Kingdom ot Denmark 

Commissariat a l'Energie Atomique, Paris 
Société Générale pour les Techniques Nouvelles (SON). 
Saint-Quentin-en-Yveline», France 

The Government ot the Federal Republic of Germany 
Alkjemeine Elektrizitits-Gesellschaft (AEG), Frankfurt/Main 
Arbeitsgemeinschatt Deutscher Energieversorogungsuniernehmen zur 
Vorbereltung der Errichtung eines Leistungs-Versuchs-Reaktors 
e v (AVR), Düsseldorf 
Badenwerk AG. Karlsruhe 
Bayer AG, Leverkusen 
Bayernwerk AG, Munich 
Brown Boveri & Co. AG, Mannheim 
Grosskraftwerk Mannheim AG, Mannheim-Neckarau 
Hamburgische Elektrizitâtswerke AG, Hamburg 
Hoechat AG, Frankfurt/Main-Hoechst 
Interatom, Bergisch-Gladbach 
Metall-Gesellschaft AG, Frankfurt/Main 
Nukem GmbH, hanau 
Preusslsche Elektrlzitats-AG (Preussenelektra), Hannover 
Rheinlsch-Westfalisches Elektrizitatswerk (RWE), Essen 
Vereinlgte Elektrizitâtswerke Westfalen AG, Dortmund 

Comitato Nazionale per 'a ricerca e per lo sviluppo dell' energie 
nucleare e dalle energie alternative (ENEA), Rome 

Société Elettronucleare Nazionale (SENN), Rome 

The Government of the Kingdom of Norway 

General Energy Directorate of the Portuguese Ministry for Industry 
and Technology 

Junta de Energia Nuclear, Madrid 

Studsvik Energiteknik AB. Stockholm 

The Government of the Swiss Confederation 

. TOTAL 

Number of 
50,000 

EMAu/a 

30 

75 

13 
14 

32 

106 

22 

111 

2 

2 

42 
2 

28 

6 

48 

54 

47 

647 

Shares of 
25,000 

EMAu/a 

1 

1 

1 

1 

1 

5 

Total EMA u/a* 

1.500.000 

3,750,000 

650.000 
700,000 

1,625,000 

5,325,000 

1,100,000 

5.575,000 
50.000 

50,000 
50.000 
100,000 
50,000 
50,000 
50,000 
50,000 

100,000 
50,000 
50,000 
50,000 
50,000 
50,000 
50,000 

2,100,000 
100,000 

1,425,000 

300,000 

2,425,000 

2,700,000 

2,350,000 

32,475,000 

* 1 EMA u/a = 50 Belgian francs. 

59 



Holders of Beneficiaries' Shares in the Company, on December 31,1984 

The Government of the Republic of Austria 

The Government of the Kingdom of Belgium 

The Government of the Kingdom of Denmark 

Commissariat à l'Energie Atomique, Paris 

The Government of the Federal Republic of Germany 

Comitate Nazionale per la ricerca e per lo sviluppo dell' energie 
nuclear» e delle energie alternative (ENEA) 

The Government of the Kingdom of Norway 

General Energy Directorate of the Portuguese Ministry for Industry 
and Technology 

Junta de Energie Nuclear, Madrid 

Studsvik Energiteknik AB, Stockholm 

The Government of the Swiss Confederation 

Total Contribution 
on Dec. 31,1984 

EMA u/a* 

4,006.257 

7.961,387 

4,385.048 

39,459.550 

48,353.595 

8.237.506 

3,322,666 

1.187,261 

9,694,782 

8,469.854 

7,176,081 

142,253,987 

Number of 
Beneficiaries' 

Shares** 

801 

1.592 

877 

7,891 

9,670 

1,647 

664 

237 

',938 

1,693 

1,435 

28,445 

1 EMA u/a = SO Belgian Irancs. 

One share is attributed lor each lull payment ol 5.000 EMA u/a as contribution to the company's operating expenses 
(Article 8 bis ol in» Statute) 

2. Board of Liquidators 

LIQUIDATORS ALTERNATES 

Bastrup-Birk E. 
Carreira-Pich H. 
Frerotte M. 

Lefèvre J. (Vice-chairman) 
López-Pérez B. 
Musyl E. 
Nöjd L.A. (Chairman) 
Pictet J.M. 
Randl R.P. (Vice-chairman) 
Terjesen S.G. 
Venditti P. 

Nielsen T.T. 
Pacheco-Torres I. 
Dejonghe P. 
Erkès P. 
de Puybaudet P. 
Rodrigo Otero A. 

Nilson R. 
Lüthi H.R. 
Nelle O. 
Aamodt N.G. 
Longo P. 
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OBSERVERS 

Huet P. (OECD/NEA) 
Strohl P. (OECD/NEA) 
Orlowski S. (Euratom) 

3. Technical Committee 

Sousselier Y. (Chairman) 
Bildstein H. 
Hultgren A. 
López-Pérez B. 
Simon R. 
Randl R.P. 
Roiandi G. 
Singer K. 
Terjesen S.G. 
Tonon P. 
von Gunten H.R. 

4. Auditors 

Becker W. 
Flamand U. 
Gansmandel J. 

5. Management 

Detilleux E. (Manager) 
Eschrich H. (Deputy Manager) 

6. Trade Union Delegation 

DELEGATES 

Cox F. 
Berx P. 
Gevers C. 
Delande E. 

Garcia-Galan R 
De Valk M. 
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SECRETARY 

von Busekist O. 

ALTERNATES 

Hanegreefs L. 
Kokkelenberg F. 
Siegers W. 
Vermeulen G. 

Van Wesemael L. 
Williams R. 



7. Works council 

Representatives of the Management ALTERNATES 

Detilieux E. (Chairman) 
Eschrich H. (Vice-Chairman) 
Hild W. 
Martinelle O. 
von Busekist O. 
Cools J. (Technical adviser) 

Representatives of the Personnel 

Berx P. (Secretary) 
Cox F. 
Van Dael J. 
Van Neer-Horemans G. 
Garcia-Soto J. 
De Valk M. 

van Geel J. 
Osipenco A. 

ALTERNATES 

Siegers W. 
Delande E. 
Kokkelenberg F. 
Van Wesemael L. 
Williams R. 
De Bie A. 

8. Committee of safety, health and embellishment 

of the work premises 

Representatives of the Management 

Eschrich H. (Chairman) 
Osipenco A. (Secretary) 
Alderhout J. 
van Geel J. 
Hild W. 

ALTERNATES 

Detilleux E. 
Martinelle O. 

Representatives of the Personnel 

Van Dael J. 
Gevers C. 
Huygaerts R. 
Mertens L-D. 

Williams R. 
De Bie A. 

ALTERNATES 

Geboers D. 
Lievens F. 
Wils L. 
Vermeulen G. 

Ward C. 
Van Dijck J. 
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