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Foreword 

The European Company for the Chemical Processing of Irradiated Fuels 

(Eurochemic) is a joint undertaking of the OECD Nuclear Energy Agency 

(NEA). The Company, which has its seat in Mol, Belgium, takes the form of 

a joint stock company. It was established by thirteen NEA member countries 

according to the Statutes annexed to the Convention on the Constitution of 

Eurochemic which was signed on December 20, 1957 and came into force on 

July 27, 1959. 

At the end of 1982, Governments, public institutions or enterprises of the 

following eleven countries were shareholders of Eurochemic: Austria, Bel

gium, Denmark, France, the Federal Republic of Germany, Italy, Norway, 

Portugal, Spain, Sweden and Switzerland. The Governments of the Nether

lands and of Turkey withdrew from the Company in 1975 and 1980 respecti

vely. 

Between 1966 and 197h, Eurochemic operated a reprocessing plant which 

treated a great variety of irradiated fuel elements coming from the member 

countries ' power and research reactors, amounting to a total of some 220 t. 

These activities were accompanied by an extensive research programme and 

the training of specialists in the field of reprocessing. 

At the end of 197k, the reprocessing plant was shut down for economical 

reasons. Since then, the Company carries out a waste management program

me for the conditioning and interim storage of the radioactive wastes re

sulting from the operation and decontamination of the plant. The latter is 

held in stand-by, awaiting a decision of the Belgian Authorities on whether 

or not reprocessing in Belgium will be resumed. 

On October 30, 1978, a Convention with the Belgian Government entered into 

force which provides for the transfer of Eurochemic's industrial site to a 

Belgian company or body and determines the Company's obligations towards 

the host country f see section 4 of the 1st chapter J. 

Eurochemic went into liquidation on July 27, 1982, after its original dura

tion of fifteen years had twice been extended. Pending the decision on the 



recommissioning of the Company's former reprocessing plant and the consti

tution of a Belgian company to carry out that project, Eurochemic continued 

to manage the site and installations and to execute the waste management 

programme defined by the 1978 Convention. The main aspects of the Compa

ny's technical activities in 1983 were the following: 

The bituminization of the medium-levef liquid wastes (MLLWJ was com

pleted. Since the active startup on June 20, 1978, until June 28, 1983, the 

bituminization facility treated 2,120 m3 of MLLVi, resulting in the production 

of 11,381 220-1 drums which were stored onsite in the Eurostorage facility. 

This programme was followed by the incorporation into bitumen of solutions 

resulting from the rinsing of the MLLW vessels. 

The shielded caisson destined for the segregation and conditioning of 

medium-level solid wastes was put into active operation. 

The conditioning of plutonium-contaminated solid wastes by means of 

the acid digestion installation (Alona) and the plutonium recovery process 

unit began on February 28, 1983. 

The construction of the surface storage of vitrified high-level liquid 

wastes (Building 29) was started in September 1983. 
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I Legal and Administrative Matters 

1. GENERAL ASSEMBLY 

During the Company's liquidation, the role of thr General Assembly is re

duced to receiving the liquidators* report on the progress of the liquidation 

and to take note of the balance sheet and profit and loss account which the 

General Assembly did on June 29, 1983. 

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. Lefevre (Commissariat à l'Energie 

Atomique, France) and R.P. Randl (Government of the Federal Republic of 

Germany) as Vice-chairmen. 

3 TECHNICAL COMMITTEE 

The Technical Committee met twice in Mol, on March 10-11 and May 30-31, 

and once in Paris, on November 2, 1983. 

During the first meeting, the Committee examined the progress and planning 

of the working programme as well as the status of the AVB (Atelier de Vi

trification Beige) project, i . e . the workshop to be built by the Société gé 

nérale pour les Techniques Nouvelles (SGN), France, for the vitrification 

according to the CEA process of some 800 m3 of high-level liquid wastes 

(HLLW) resulting from the reprocessing of highly enriched uranium fuel 

(MTR wastes). In that context, the Committee agreed to the glass composi

tion proposed by the CEA as the most suitable one for the solidification of 

those wastes in the AVB. 

In the course of the second meeting, the Committee examined methods of 

conditioning Euroohemic's HLl.W for both the cose of a positive and a nega

tive decision or. plant recommissioning. In the former case, the Committee 

found that its advice given in 1977 to select :h« CEA process for the vitri-
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fication of Eurochemic's MTR wastes (HEWC) was sti l l va l id , taking account 

of the satisfactory operation of the AVM at Marcoule during five years . In 

the lat ter case, most probably resulting in the decision not to construct the 

AVB, the Committee considered that the most logical solution would be to use 

the Pamela installation for the HEWC vitr if ication. However, th is solution 

could be adopted only after an evaluation of the j-esults of the Pamela 

operation and of the required modifications to that ins ta l la t ion. 

The last meeting was devoted to an evaluation of the technical programme 

and the possibilities of overcoming certain difficulties related to the condi

tioning of medium-level and plutonium-contaminated solid wastes. 

4. EXECUTION OF THE CONVENTION WITH BELGIUM 

The Convention between the Government of the Kingdom of Belgium and the 

Eurochemic Company on Takeover of the Instal lat ions and Execution of the 

Legal Obligations of the Company provides that a Belgian company shall 

take over Eurochemic's industr ial site as well as the personnel correspond

ing to its needs, and terminate the waste management programme on behalf 

of Eurochemic. However, the general energy debate, during which the Bel

gian Parliament was to pronounce itself on the resumption of reprocessing 

in Belgium, was delayed and so was the constitution of the so-called "new 

Company". The Belgian Government took over the l a t t e r ' s obligations tempo

rar i ly and on December 17, 1981, concluded with Eurochemic a Protocol on 

the conditions of execution of the Convention. This Protocol provides tha t : 

Eurochemic sha l l , for a t ransi t ional period ending on December 31, 

1983 at the la test , assure the safe management and maintenance of the site 

and pursue the execution of the works incumbent on it by virtue of the 

Convention which could not be terminated within the foreseen time limits; 

the Belgian Government shall take the necessary steps to ensure the 

takeover by a Belgian entity of a minimum of 160 Eurochemic employees on 

January 1, 1984. at the la tes t . 

The 1981 Protocol was concluded under the assumption that the definite de

cision on the recommissioning of Eurochemic's former reprocessing plant 

would be taken in time so that a Belgian company or body could take over 

the site and the personnel by January 1, 1984 at the la tes t . Although both 

chambers of the Belgian Parliament have meanwhile pronounced themselves 

in favour of recommissioning of the p lant , this final decision will not be 

taken earl ier than in the first semester of 1984, after the technical, eco-
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nomic and safety aspects of the project have been fully evaluated. For this 

purpose, the Synatom company (Société belge des Combustibles Nucléaires 

Synatom, which is now a mixed company with a 50% participation of the 

public sector) has set up a study syndicate named Sybelpro, in which two 

foreign partners, the Deutsche Gesellschaft fiir Wiederaufarbeitung von Kern-

brennstoffen (DWK) and the Compagnie Générale des Matières Nucléaires (Co-

géma), participate with 20% each. These three partners are the potential 

shareholders of a new Belgian reprocessing company to be constituted if the 

final decision is positive. 

Awaiting the future of the site, Eurochemic and the Belgian Government con

cluded, on November 23, 1983, a Second Protocol on the conditions of execu

tion of the Convention, which amends the first Protocol by extending the 

transitional period to December 31. 198A at the latest, so that Eurochemic 

will continue, on behalf of the Belgian Government, to manage the site and 

pursue the waste management programme; the takeover of personnel is post

poned to January 1, 1985. The Second Protocol provides further that the 

Belgian Government shall notify Eurochemic not later than April 30, 1984 of 

the decision on the plant's future. If by June 30, 1984 Eurochemic has not 

been notified that the plant will be recommissioned, Eurochemic will consid

er, for the purpose of the Convention, that the Belgian Government has re

nounced to putting the plant into service again. 

Under the terms of the Convention, the future operator is responsible for 

the conditioning and storage of Eurochemic's HEWC against reimbursement 

by the latter. SGN completed the detailed pre-project of the AVB and began 

preparing the construction phase. The decision to construct AVB will be 

taken simultaneously with the decision to recommission the plant. Some 60 

m3 of HLLW produced by the reprocessing of natural and slightly enriched 

uranium fuel will be vitrified in an installation using the German Pamela 

process. The civil engineering works of the Pamela installation were com

pleted in 1983 and its active startup is scheduled for the end of 1985. The 

Pamela programme is financed by DWK with the support of the Government 

of the Federal Republic of Germany. 

5. PERSONNEL 

On December 31, :983, the Company's staff consisted of 226 employees, of 

whom 19 women and 207 men. 148 employees have a contract of employment 

for an unlimited term; 74 for a limited term (until Dec. 31, 1986); 4 train

ees were employed for periods of 6 months or 1 year in the frame of the 

Belgian regulations on the employment of the young jobless. 
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Organizational Chart of the Company, a s of December 3 1 . 1983 
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19 

4 

6 
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1 
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I 
j LEGAL OFFICE 

I 2 
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31 
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31.5 

ADMINISTRATION 

21.5 
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Breakdown of Personnel by Age Breakdown of Personnel by Seniority 

61-65 years of age 7 
56-60 years of age 17 
51-55 years of age 35 
46-50 years of age 33 
41-45 years of age 41 
36-40 years of age 30 
31-35 years of age 17 
26-30 years of age 31 
21-25 years of age 15 
Less than 21 years of age 4 

TOTAL 226 

0-5 years 

6-10 years 

11-15 years 

16-20 years 

More than 20 years 

TOTAL 

49 

22 

32 

81 

42 

226 

& CONTACTS AND CONTRACTS WITH OTHER FIRMS 

Pamela R ft D Programme. Within the framework of a HLLW solidification 

programme financed by the Government of the Federal Republic of Germany, 

Eurochemic continued to co-operate with DWK with a view to preparing the 

operation of the Pamela woric^op. This co-operation related to the produc

tion of glass beads and their subsequent embedding in a metal matrix 

(vitromet) was successfully completed at the end of 1983. 

Wet Combustion. Under 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 acid digestion 

(wet combustion) while Euruo.emic constructed a plutonium recovery unit. 

Both installations went into active operation on February 28, 1983. 

Eurowatt. The contacts established in 1982 with Cogéma led to the conclu

sion of a contract in October 1983 according to v.iich Eurochemic treated 4 

m3 of spent solvent originating from Cogéma's reprocessing plant in La 

Hague. This demonstration programme was terminated by the end of the year 

and it is expected that it will be followed by the treatment of some 100 m3 

to be carried out in 1984. 

Sybelpro. For assistance in the plant recommissioning studies, the Company 

agreed to make personnel available to the study syndicate, on a part-time 

basis. 

7. PATENTS 

In 1983, no patent applications were made in the name of the Company. 
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In connection with the German patent application P 2540311.6 filed on Sep

tember K», 1975, for a "Process for the Treatment of Organic Wastes", sever

al actions were taken in the novelty and patentability prosecution in order 

to obtain a patent in the Federal Republic of Germany. 

8. EXTERNAL RELATIONS 

The trend of growing interest at large, and especially of people from the 

nuclear industry, already mentioned in the previous annual activity re

ports, was continued. In 1983, the interest in the reprocessing plant is 

mainly due to the fact that the future of the Company's installations is 

still not decided by the Belgian Government, and to the fact that the DWK 

(Deutsche Gesellschaft fiir Wiederaufarbeitung von Kernbrennstoffen) i s plan

ning to build a reprocessing plant either at Wackersdorf (Bavaria) or 

Dr&gahn (Lower Saxony). On the other hand, the interest is kept lively by 

the elaborate discussions in the southern part of the Netherlands on the 

emergency plan for the case of a nuclear accident in the various installa

tions in Mol and its vicinity. 

As before, the Company received a remarkably large number of requests for 

information on the use of nuclear energy, the importance of closing the nu

clear fuel cycle and the management of nuclear wastes. All these requests 

were handled by the documentation service, when necessary in co-operation 

with the kindred services of other institutes, industries and organizations. 

Unfortunately, the Company cannot meet all the requests for vis i ts , because 

of its limited possibilities of time and personnel for this purpose. The main 

visits were the following: 

February 

Prof. Dr. Neider of the Radiation Protection Commission of the German Fed

eral Institute for Materials Testing at Berlin visited the reprocessing plant 

and the waste facil it ies. 

The members of the works council and of the safety committee of Belgo-

nucléaire at Dessel visited the installations. 

Undersecretary H.P. Bochmann and chief executive officers Breest and Chris-

tandel of the German Federal Ministry of the Interior, responsible for the 

licensing of nuclear installations, reactor safety and radiation protection, 

visited our installations. 
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A group of teachers from the area of Schwandorf and Wackersdorf (Bavaria) 

visited the plant and waste facilities and discussed general nuclear topics 

with Eu roc hemic staff. 

March 

Messrs M. Knabenschuh, M. Boswell and C. Chapman of the West Valley Nu

clear Services Co., USA, visited Eurochemic in order to discuss problems re

lated to the decontamination of nuclear installations with Eurochemic staff. 

Members of the district administration of Turnhout of ihe Flemish christian 

people's party (CVP) and of the Mol administration of the same party v is i t 

ed Eurohemic and exchanged ideas on the possible recommissioning of the 

reprocessing plant. 

Messrs H. Keese and Vygen, managers of Transnuklear, Hanau (FRG), vis i t 

ed the reprocessing plant, the bituminization and storage facilities and dis

cussed various common problems with the responsible staff members at Euro

chemic. 

April 

The members rf the CEC Working Group on the conditioning of highly active 

solid waste, claddings and dissolver residues had a meeting in Mol and 

visited the Alona, Eurowatt and Eurobitumen facilities and the Fuel recep

tion and storage building. 

Messrs Shimodalra Chiaki and Uchida Mtnoru, manager and engineer of the 

Engineering Department of the Japanese Chiyoda Company visited the bitumi

nization and storage facilities. 

Dr. W. Heinz of the reprocessing plant for spent nuclear fuels (WAK) in 

Karlsruhe and Mr. Klever of DWK visited the analytical laboratory installa

tions at Eurochemic. 

May 

Prof. L. Gillon of the Catholic University of Louvain-la-Neuve, Belgium, and 

a group of his students visited Eurochemic. 

Mr. R.H. Rainey of the Chemistry Division of the Oak Ridge National Labor

atory, USA, and Mr. G. Koch of the Institute for Hot Chemistry at Karlsruhe 
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visited the reprocessing plant buildings, the bituminization and Eurostorage 

facilities. 

Prof. C. David-Geuskens of the Free University of Brussels (ULB) and a 

group of final year students of the Faculty of Chemistry visited the bitumi

nization installation and the prototype vitrification facility of Eurochemic. 

June 

A group of citizens from the region of Schwandorf, invited by DWK, visited 

the reprocessing plant, the biturr.inization facility and the industrial de

velopment department of Eurochemic, as well as the Pamela vitrification 

plant undei construction at Eurochemic's site. 

A group of professors and students of the University of Munster (FRG) visit

ed the reprocessing plant, the bituminization and Eurostorage facilities and 

the Pamela vitrification plant under construction. 

A group of employees of the Central Burtiu for Nuclear Measurements of the 

CEC at Geel visited the plant buidings, the bituminization facility and the 

industrial development laboratories. 

Prof. H. van Dam and staff members of the lnter-university Reactor Insti

tute at Delft (the Netherlands) made a general visit of the site. 

Messrs Brodersen and Larsen, researchers at the Waste Management Depart

ment of the Danish Risö National Laboratory, visited Eurochemic's waste 

conditioning facilities. 

A group of citizens from the region of Dragahn, invited by DWK, visited 

Eurochemic's various installations and the Pamela vitrification plant under 

construction at Eurochemic's site. 

At the occasion of the Seminar on Eurochemic Experience, organized by 

Eurochemic under the patronage of the OECD/NEA, the participants were wel

comed for a technical visit of the various installations, while the staff 

members of the Company and their families could make a somewhat less 

technical vis i t . In all , some 600 people took this opportunity to see what 

Eurochemic looks like from the inside. 

Picture to the right: The Company's public relations officer, Willem Drer.t, 
explaining the layout of the fuel element reception and storage building to 
Mr. Wilfried Hasselmann, Minister of Lower Saxony for Federal Affairs. 
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Dr. Salander and a group of students of the Insti tute of Nuclear Technology 

at Hannover, FRG, visited the plant and waste conditioning faci l i t ies . 

A third group of citizens from the region of Schwandorf, invited by DWK, 

visited Eurochemic's various facilities and the Pamela vitrification plant 

under construction. 

Members of the Spanish Atomic Forum and a group of Spanish journal is t s , 

heeded by Mr. Alfonso Alvarez Miranda, visited the plant buildings and the 

waste conditioning facilities of Eurochemic. 

Messrs A. Delia Casa, K. Kurtz and K. Rietmann of the Swiss NAGRA visited 

the bituminization and Eurostorage faci l i t ies . 

Messrs Hidechiyo Kashihara and Hironobu Okamoto of the Japanese PNC vis i t 

ed the Pamela pilot installation and the Alona facility in the Industr ia l De

velopment Department and had extensive discussions on the development work 

on waste treatment. 

A group of German journal is ts , invited by DWK, visited the plant and waste 

conditioning installations of Eurochemic and the Pamela vitrification plant 

under construction. 
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August 

Mr. Wilfried Hasselmann, Minister of Lower Saxony for Federal Affairs, and 

his departmental staff visited the reprocessing plant and waste conditioning 

facilities of Eurochemic and the Pamela vitrification plant under construc

tion. 

Messrs Lavigne, Demy and Szatanik, engineers of the French SGN visited 

our installations and discussed problem.' of decontamination and decommis

sioning with Eurochemic staff member* 

Mr. H. van Erp and a large group of members of the Brabantine-Zealand 

Association of Employers, The Netherlands, made a general visit of Euro

cheque's site. 

September 

The participants of the CEC Seminar on testing, evaluation and disposal of 

low and medium radioactive waste forms, held at the CBNM at Geel, visited 

the bituminization and Eurostorage facilities. 

October 

A fourth group of citizens from the region of Schwandorf, invited by DWK, 

visited Eurochemic's various facilities and the Pamela vitrification plant 

under construction. 

A group of local authorities from Ahaus (North Rhine-Westphalia), invited 

by DWK, visited Eurochemic's various facilities and the Pamela vitrification 

plant under construction. 

Messrs 0 . Yamamura and T. Uchida, staff members of PNC working at the 

Tokai-Mura reprocessing plant, visited the plant and waste conditioning fa

cilities. 

Teaching staff and students of the Pedagogic Academy at Tilburg, Nether

lands, visited the installations and had a general discussion on reprocess

ing and waste management with Eurochemic staff members. 

A small group <*f staff members of the Tlhange nuclear power stations vis i t

ed the Eurostorage facility and discussed waste handling problems with 

Eurochemic staff. 
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A small group of Bavarian politicians, headed by Dr. H. Holzgartner, visit

ed the various installations and discussed problems of waste conditioning 

with Eurochemic and DWK staff. 

November 

Teachers from several schools in the region of Schwandorf and a fifth group 

of citizens from that same region, invited by DWK, visited Eurochemic's va

rious facilities and the Pamela vitrification plant under construction. 

Teachers and students of St. Joseph's Technical Institute at Geel made a 

general visit of our installations. 

December 

A group of christian democratic politicians from Dannenberg (Lower Saxony), 

invited by DWK, visited the various installations of Eurochemic and the Pa

mela vitrification plant under construction. 

Two groups of members of the German Association of Trade Unions (DGB) 

visited our installations and the Pamela vitrification plant under construc

tion. 

In the course of the year, Eurochemic staff co-operated with the Belgian 

RTBF (French-speaking television network) and the Bavarian Radio & Tele

vision for the preparation of TV programmes on nuclear energy. 

Local 

authorities 

from 

Ahaus 

during 

their visit 

at 

Eurochemic. 
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In the Summer of 1983, three students graduated as engineers on theses they 

made during their term of practical work at Eurochemic's Industrial Devel

opment Department: 

A. Rivet graduated as an industrial engineer at the "Institut Supérieur In

dustriel de l'Etat" in Brussels with his thesis on Process for the Decontami

nation of Liquid Radioactive Wastes by Means of Electrolysis (On Mercury 

Cathode). 

B. Hennaut graduated as an industrial engineer at the "Institut Supérieur 

Industriel de l'Etat" in Brussels with his thesis on Process for the Deconta

mination of Liquid Radioactive Wastes by Means of Electrolysis (Applied 

Analytical Methods). 

P. Van der Maat graduated as an industrial engineer st the Industrial 

Higher School of the Realm in Hasselt with his thesis on the Hydraulic 

Characteristics of the Beads Production Pot During the Vitrification of High

ly Radioactive Waste. 

Three students graduated as laboratory assistants at the Higher Institute 

of the Campine in Geel: 

K. Van Ammel graduated with a thesis on the Electrolysis on a Mercury 

Cathode - A Process for the Treatment of Liquid Radioactive Waste. 

L. Oeyen graduated with a thesis on Corrosion - An Investigation for 

Appropriate Materials. 

M. Segers graduated with a thesis on the Production of Glass Beads - A 

Quality Control. 

L. De G roof, one of the Company's hired workers, completed his safety 

training (Level 2) at the Safety Institute of Antwerp with his thesis on the 

Basic Knowledge of Ionizing Radiation as a Preventive Measure for Radiolo

gical Workers. 
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Industrial Development 

As in the previous years, the industrial development activities have been 

primarily devoted to solving Eurochemic's problems in the fields of solidifi

cation of high- and medium-level liquid wastes and the treatment of solid 

and organic solvent wastes. 

During 1983, the activities carried out according to Eurochemic's basic de

velopment programme consisted more specifically of: the treatment of pluto

nium bearing wastes by the wet combustion process, the separation and con

ditioning of 2 t of mercury from the highly enriched waste concentrate 

(HEWC) by reduction with formaldehyde, and the treatment, in the Eurowatt 

installation, of A m3 of spent solvent originating from the Cogéma repro

cessing plant in La Hague. 

In addition to this basic programme work, development activities have been 

continued on the solidification of Purex type high-level liquid waste from 

commercial reprocessing plants by means of the Pamela process. This work 

has been carried out within the frame of the German Highly Active Waste 

Technology Programme in co-operation with the Deutsche Gesellschaft für 

Wiederaufarbeitung von Kernbrennstoffen (DWK) and the German Federal 

Ministry of Research and Technology. 

The entire development programme was carried out by thirty nine peop>, 

including three workers on an interim basis and two trainees (one from 

Belgonucléaire and one from 1NEN). Fifteen people were working for the 

Pamela project, while DWK employed fourteen people for the execution of 

their research and development work. Two staff members of the university 

of Darmstadt contributed to the R & D work for the wet combustion process. 

By the end of the year, their tasks were completed. 

1. WET COMBUSTION 

Alona, the facility for the conditioning of plutonium contaminated solid 

wastes by means of acid digestion (or wet combustion), was actively started 

up on February 28, 1983. The installation was built to the order of the In

stitute for Waste Management of the German Nuclear Research Centre of 
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Karlsruhe (KfK), in pursuance of an a g r e e m c t between Eurochemic and KfK 

to joint ly demonstrate the feas ib i l i ty of the above mentioned wet combustion 

process . The related fac i l i t i e s for the recovery of plutonium and for the 

treatment of the secondary waste becam--> operational at the same time. 

During the first four and a naif months of act ive operation 57 reactor runs 

were made, 19 of which were r ins ings , i . e . runs in which no waste material 

i s added to the reactor. During the las t three months of the year 23 reactor 

runs were made, 12 of which were r i n s i n g s . The total amount of sol id waste 

and plutonium fed to the system during the 80 runs (of which 31 reactor 

r ins ings ) was 207 and 1.2 kg respect ive ly , i . e . 26 and 18% of the materials 

to be t rea ted . 

In the plutonium recovery unit 76.4 kg of acid d igest ion res idues were pro

c e s s e d . After the leaching and extraction s t eps , 0.73 kg of plutonium was 

precipitated and calc inated to obtain the plutonium oxide end product . The 

difference between the quantity of plutonium introduced into the system 

(1 .2 k g ) , a s determined by a p a s s i v e gamma-interrogation of the pre-

shredded waste p a c k a g e s , and the quantity of plutonium recovered (0 .73 kg) 

i s due to the hold-up quantity in the insta l lat ion ( •»> 150 g ) , released in 

sol id (<^60 g ) and l iquid waste (<_ 50 g ) , and to the s ta t i s t i ca l and s y s 

tematic errors associated with the p a s s i v e gamma-ray measurement. 

The shredded Pu contaminated solid waste to be treated by wet combustion 
seen in the shielded glove box and in detail. 
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Wh le the plutonium reccvery an<? secondary waste treatment units performed 

without problems, it mûri be said that the Alona ur.it did not perform in 

a s «tisfactory way. The main cauie of the "teething troubles" is attributed 

to p-oblems with the solid waste feeding system. The varying composition of 

the iiolid waste seems to fiave a greater impact on the consistency of the 

slurry to be transferred than was expected from the tests with simulated 

waste batches. This resulted in ""epented fluggings of the feed line at the 

outlet of the slurry preparation vessel. Extra acid had to be added to 

bring the material back into suspension. As a consequence, the production 

capacity decreased substantially. 

On the other hand, the settling of plutonium sulfate on top of the automatic 

valve separating the ring reactor from the feed line often resulted in the 

formation of a plug which could only be removed by mechanical means. But 

the main delays in the operation schedule, particularly during the Autumn 

of 1983, were caused by the frequent breaking of the glass equipment of the 

waste feed tube to the ring reactor. 

After the first operational difficulties, discussions were started with KfK on 

possible improvements of the Alona installation built by them. A number of 

modifications were carried out by KfK personnel: the heat pipe cooling sys

tem was removed; the stirrer in the slurry preparation vessel was lowered; 

in order to reduce the risk of plugging in the feed line, the slurry fed to 

the reactor is now diluted by means of concentrated sulfuric acid; the inlet 

tube for the supply of air and concentrated nitric acid was redesigned; a 

Brink filter was installated in the vessel ventilation system of the slab 

vessels in the filtration box (removal of aerosols); another Brink filter was 

installted in the main off-gas system to remove aerosols and droplets from 

the off-gas before it reaches the absolute filter?. 

These modifications were started in the beginning of December and finished 

in the course of January 1984. It was decided to run the installation at 60% 

of its nominal capacity in order to reduce the risk of plugging in the feed 

lines. 

2. SEPARATION OF MERCURY 

The main work on this project was finished by the end of 1982; it was 

described in the previous activity report (ETR-316). The pilot tests carried 

out in order to confirm the feasibility of the process of denitration and 

precipitation of the mercury in the HEWC by means of formol, were com

pleted by the end of February 1983, as scheduled. The efficiency of the 

http://ur.it
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process was established. The residual mercury content is below the specifi

cations. 

During the precipitation of the mercury, a sublimable salt is formed, capa

ble of forming solid deposits at the exit of the evaporator. The analysis of 

this compound gave the following results: 

Hg 
Nitric N2 

Ammoniacal N_ 

Total C 

CN" 

88.5% 

3.73% 

0.01% 

0.077% 
0 

The compound is thus a mixture of nitrate, oxide and a small part of 

metallic mercury; the original formula could not be determined. The forma

tion of this compound is strongly reduced when the temperature of the solu

tion is kept below 100' C during the precipitation of the mercury. 

Moreover, a few tests carried out with an element of washing column right 

on top of the evaporator, approaching the operating conditions of the real 

installation, have shown that these deposits are not formed at all; the com

pound is carried along by the rinsing waters into the evaporator as it is 

formed. 

A report (ETR-311) including the description of the installation and the re

sults obtained will be published shortly. 

3. EUROWATT PROCESS 

The French Cogéma maintained their interest in the Eurowatt process with 

a view to applying it on their spent solvent. The La Hague plant sent 4 m3 

of its solvent. The facility was adapted according to the recommendations 

proposed in ETR-312. 

The operation of the mixer-settlers was improved. The pyrolyser was dis

assembled, decontaminated, inspected and re-assembled. The corrosion due 

to the treatment of 20 m3 of Eurochemic's spent solvent showed to be very 

small. A filter was added at the exit of the scrubber in the off-gas line. 

The heating capacity cf the thermofluid was increased, as well as the vol

ume of the thermostat. 
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The feed pump of the solvent t a n k was rep laced by an a i r e j ec to r . A s t o r 

age ve s se l for the o r g a n i c condensa te s was i n s t a l l e d . P r ev ious ly , these were 

col lected in the d i luen t v e s s e l , p r e v e n t i n g t he i r poss ib l e r e c y c l e . The main 

t a n k s a n d m i x e r - s e t t l e r s were p rov ided with a 5 mm lead s h i e l d i n g . F i n a l 

l y , a new m i x e r - s e t t l e r was i n s t a l l e d for an a d d i t i o n a l t rea tment of the d i 

l u e n t . The l a t t e r a l lows to d e c r e a s e the r e s i d u a l a c t i v i t y of t h e d i l u e n t , 

bu t i n the f i r s t p l a c e i t a l so a l lows to improve the phys ico-chemica l c h a r 

a c t e r i s t i c s , a s the o b t a i n e d d i . u e n t h a s a l l the c h a r a c t e r i s t i c s to allow i t s 

r e c y c l i n g . 

The L m3 of solvent r ece ived h a d the following composi t ion: 

106r TBP 29 vol.% 

Dodecane 71 vol.% 125, 

241, 

'Ru 1.54 mCi/1 

Sb 2 ' iCT 2 mCi/l 

'Am 7-10" 3 mCi/1 

:000^^l^i 

Total 1.7-10 J mCi/1 

Ml 

Ganeral view on the Eurowatt installation, after its main tanks and mixer-
settlers were provided with a 5 mm lead shielding. 



16 

The solvent was pre-treated in Building 6B and afterwards introduced into 

the installation by Safrap. The activity balance of the operation is the 

following: 

| I n p u t : Solvent 

| Ou tpu t : Dodecane 

| H 3 P 0 4 

| H 2 S 0 4 

| Wash w a t e r s 

| Polybutene 

| Total ou tpu t 

| DF of dodecane 

4000 1 

2750 1 

315 1 

48 1 

920 1 

106u 
KU 

mCi 

2240 

1.5 

1953 

18 

202 

0 .5 

2175 

1490 

1 2 5 Sb 

mCi 

26 

0.4 

20.5 

1.4 

1.8 

-

24 

65 
J 

241A Am 

mCi 

2.2 

1.2 

0 .6 

1.8 

137 C 3 

mCi 

0 .9 

0 .6 

0 .6 

0 .9 

2.1 

. 

9 5 Nb | 

mCi | 

1.3 I 

0.1 | 

0.1 | 

i 
1 

Presently, discussions are in progress between the Cogéma and Eurochemic 

for the follow up of the agreement on the treatment of 4 m3 of spent sol

vent. According to the agreement, it was foreseen that a campaign of a 

year would follow, during which 100 m3 of solvent, representing the annual 

production of La Hague, would be t reated. This would lead to the accumula

tion of an industr ia l experience allowing the possible adoption of the pro

cess by Cogéma. 

The new mixer (left)-settler (right) installed for an additional treatment of 
the diluent in the Eurowatt process. 
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4. PAMELA PROCESS 

During 1983, Eurochemic further participated in the research and develop

ment programme of Pamela, the German process for the vitrification of high-

level liquid wastes resulting from the reprocessing of na tura l and low-

enriched uranium fuels. The main activities were related to the optimization 

and testing during continuous operation of a 1 : 1 prototype installation 

for the production of glass beaf.s. 

Based on the experience gained during the continuous operation of the 

beads production installation in 1982, the design of different components 

was modified. This resulted in an important simplification of the driving 

mechanism and of the construction of the rotating disk and of the inner 

geometry of the beads production pot. At the same time, Inconel 690 was 

chosen as the construction material for the beads production pot. 

The redesigned installation 

was functionally tested 

during two weeks of conti

nuous operation in June 

1983. During these func

tional tests 4.4 t of glass 

beads were produced and 

the performance of Lhe re 

designed components showed 

to be re l iable . Inconel 690 

showed a high temperature 

corrosion resistance against 

the molten borosilicate g lass . 

Electron beam welding was 

chosen as the welding tech

nique for the beads prod

uction pot and was tested 

during the last campaign, 

from September until Decem

ber 1983. During this cam

paign, a new sampling sys

tem for the glass beads 

was successfully demon

strated. Only minor modifi- View on the concentric construction of the beads 
production pot a.; it was modified during 1983 

cations of the other compo- (picture up) and on its new 11 nozz.e block. 
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nents had to be made for this last process campaign of continuous operation 

during which K.6 t of glass beads were produced, mostly at a production 

rate of 18 kg of glass beads per hour. 

In a l l , 36 t of glass beads were produced by the end of 1983. Based on 

this experience, process data and design data were determined and t r ans 

ferred to DWK for their engineering s tudies . The production campaigns were 

ceased on December 31, 1983. 

_ ••.'IL\i *. 

#*» 

The 1 : 1 unit for the em

bedding of the glass beads 

was also operated without 

significant problems. During 

the year under review, 21 

containers were produced, 

bringing the total up to 35. 

Special attention was given 

to the infrared temperature 

measurement system and the 

optimization of the cooling 

procedure. Depending on the 

cooling procedure, up to 12 

containers per day can be 

produced. 

The grab tool developed by 

Eurochemic and WAK was se

lected for the Pamela p lan t . 

Eurochemic also contributed 

to the engineering work, car

ried out by the U. Grabmann 

engineering office, by in

struction of DWK. 

Funnel and sampling system 
of full scale Pamela beads 
production unit (up). 

Vitromet product (down). 
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Plant Operations 

1. GENERAL OVERVIEW 

During the period under :-ev.ew, the main activit ies of th«» Plant Operation 

Department can be summar zed as follows: 

Operation in stand-by conditions, surveil lance, maintenance and re 

pair of the main plant buildings, i . e . the reprocessing plant (B. 1) , the 

fuel element reception and storage building (B. 2 ) , the analy t ica l 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 pres

ent owner. 

Operation, surveillance, maintenance and repai r of the other plant 

bui ldings , in view of meeting the technical obligations of Eurochemic, laid 

down in the Convention of 1978. 

Fully continuous operation of the bituminization plant (B. 26) and 

Eurostorage facility (B. 27) during the first half of 1983, t i l l the complete 

emptying of the storage vessels for intermediate level liquid wastes in the 

tank farm buildings 21 and 24. 392 m3 of intermediate level liquid waste 

containing some 2.2 PBq (60,000 Ci) of fission products and 29.6 TBq 

(800 Ci) alpha emitters were incorporated into bitumen, fil l ing 1,659 drums 

of 220 1, which were mainly stored in bunker cell 03 of building 27. 

Start of the rinsing and decontamination of the emptied storage ves

sels for decladding wastes in buildings 21 and 24. In a l l , 243 m3 of r ins 

ing solutions were produced and directly sent to the bituminization facility 

of building 26. 

Batchwise operation of the bituminization facility to incorporate into 

bitumen the 243 m3 of rinsing solutions after appropriate pre-concentration 

and pre-treatment. In a l l , 180 drums of 220 1 were filled with the corres

ponding bituminized waste and stored in bunker cell 03 of building 27. 

Operation of the bituminization facility was very satisfactory, showing an 

overall performance of 84.9% effective bit;;minization, 12.3% preventive and 

routine r insings and maintenance, and 2.8% repair and maintenance. 



Completion of the mam cons t ruc t ion of the shie lded caisson for the re

mote segregation and condi t ion ing of sol id w a s t e s , the functional t es t ing of 

the equipment and the i n t e g r a t e d remote cold t es t ing of the mul t ipurpose 

uni t . Active startup took place on December 1, 1983-

The head of the Plant Operations Department, the section h e a d s , a s 

well as the day crew leaders part ic ipate , s ince June 1983, ful l- or part-

time in the Sybelpro studies for the poss ible recommissioning of the repro

cessing p lant . 

View inside 

the sh.elded 

caisson for 

the remote 

segregation 

and 

conditioning 

of 

solid wastes. 
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2. MAIN PLANT BUILDINGS 

2.1 Reprocessing Plant 

General remarks. During normal daytime working hours, the stand-by con

ditions of the plant by continuous surveillance and control of the facilities 

were ensured by two day-crew leaders, one supervisor and one operator. 

Since the Summer holidays, the two day-crew leaders were fully integrated 

into the Sybelpro study programme. The main plant operation section was 

assisted by technicians of the General Services section for repairs and 

modifications, and by personnel of the Auxiliary Services for routine clean

ing and solid waste collection. Outside normal daytime working hours, sur

veillance and control were ensured by personnel of the Liquid Waste Facil i

ty section, operating the bituminization and liquid waste facilities on a 

fully continuous basis . 

Operation and Maintenance. Because of the stand-by situation of the p lant , 

the operation and maintenance activit ies were mainly limited to the follow

ing works: 

In the blister gallery B 301, a ventilation line of bl is ter 3 was 

changed with the assistance of the General Services section, to eliminate a 

radiation source of 5 mGy/h (500 mrad /h ) . 

In order to avoid plugging of floor drain discharge lines in the 

future, filters were placed on al l floor dra ins of buildings 1 and 2 . 

In the solvent recovery unit 234, 1.5 n\3 of waste solution from bui ld

ing 6B were received in vessel 234.4 for further transfer to the liquid 

waste facilities via the 266 waste collection uni t . 

Assistance was given to safeguards specialists from the SCK/CEN to 

prepare the international Reprocessing Input Tank Calibration Experiment 

(RITCEX) sponsored by the Euratom and IAEA safeguards services. According 

to the programme, input vessel 221-4 in cell 06 will be recal ibra ted. 

In order to improve the quali ty of the video scannings to be carried 

out in the different instal lat ions, a new colour video camera-recorder com

bination was adapted to the par t icular need and put in operation. All old 

black and white video tapes were copied on the new system. Numerous video 

scannings were made from the different intermediate level liquid waste stor

age vessels of buildings 21 and 24, between the different rinsing cam

paigns , to follow the efficiency of the r insing operations. A video operation 

room was made by erecting a separation wall in room 50 on the first floor 

of the Analytical Control Laboratory of building 3 . 
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Dismantling works. In the valve gallery on the 6th floor the dismantling 

of plant equipment was continued. All dismantled equipment was controlled 

for contamination. Reusable equipment was shipped to the decontamination 

room (R105) in the fuel element reception and storage building (B. 2) for 

cleaning and possible decontamination. Afterwards, the equipment was 

brought to the General Services section for maintenance and/or to the gener

al store for possible reuse. All dismounted material that could not be re 

used was first carefully controlled for contamination. Non contaminated ma

terial was handled as scrap metal and collected in containers for transfer 

to the scrap metal dealer . Contaminated material was packed in 220 1 drums 

and transported to the low-level solid waste treatment and storage building 

(B. 23). In a l l , 72 drums of 220 1 were filled. 

In view of further decontamination works to be carried out in loading cell 

03 of the second dissolver, the second dissolver cell (04A) and the empty 

cell OAB, a special Internal Project Application (IPA) was established and 

some preparatory works were carr ied out in the intervention zone B101. An 

intervention lock was constructed and some 750 bari te bricks were removed 

from the separation wall between cell 03 and B101 in order to prepare an 

entrance to the pit of cell 03. The bari te bricks, with a beta-gamma con

tamination level of more than 5,000 counts/second, were wasted and packed 

into 2 drums of 220 1 and transported to the low-level solid waste treatment 

and storage building (B. 23). The rest of the br icks, in al l some 600, are 

stored in the B001 corridor, waiting for decontamination and pain t ing . The 

niche from where the bar i te bricks were removed was painted and provision

al ly closed by a wooden cell door. 

2.2 Fuel Reception and Storage Building 

A daytime crew of one supervisor and one operator kept the fuel reception 

and storage building in stand-by conditions and operated the water purif i 

cation system serving the solid waste pond. They were regular ly assisted 

by personnel of the Auxiliary Services section for cleaning and waste col

lection, and by technicians of the General Services section for repairs and 

maintenance. 

As imposed by the storage of i r rad ia ted fuel elements and decladding r e s i 

dues, the water treatment system of the solid waste pond was in continuous 

operation at a flow ra te of 5 to 10 m3/h. By means of a mechanical f i l ter , 

backed up by cationic and mixed-bed ion exchange columns, the alpha and 

beta activit ies in the pond water were maintained at acceptable levels and 

the transparency of the pond water remained high throughout the year . On-
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After the removal of its lead shielding, 

the silo tank (down right) was 

decontaminated, cleaned and repaired 

(down left). 

View on the 

dismantling works 

in the valve gallery 

on the 6th floor oe 

the reprocessing 

plant (left). 

Cleaning of the valves 

in decontamination 

shop R105 of 

building 2 (down) 
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ly minor amounts of solids settled on the covers of the storage baskets- and 

the bottom of the pond. 

The water level of the ponds had to be adjusted every two weeks for evapo

ration losses averaging about 100 1 a day. The pH of the pond water was 

accasionally adjusted with sodium hydroxide. Due to the modifications car

ried out in the water treatment unit, the pond water purification was stop

ped during three months. During that time, the activity of the pond water 

was gradually increasing to maximum values of 1.4 KBq/1 (3.8-10 - mCi/1) 

gross alpha activity and 1.44 MBq/1 (3.9*10 mCi/1) gross beta activity. 

Once the water purification system was restarted, the activity of the pond 

water decreased within one week to 133 Bq/1 (3.6* 10" mCi/1) gross alpha 

and 107 KBq/1 (2.9*10~3 mCi/1) gross beta. 

As already mentioned in the previous annual activity report, modifications 

to the ion exchange columns of the two purification loops in the water 

treatment station were started in 1982. These modification works were con

tinued and finished during the period under review. Afterwards, the re

furbished ion exchange columns were refilled with new ion exchange resins 

and one of the two loops was put in operation to purify the water of the 

solid waste pond. After these modifications, the entire water treatment 

station was decontaminated and cleaned and the floors of the inspection 

room (R201) for the mechanical treatment pond and the water treatment unit 

(R204) were painted with epoxy paint. 

A design study was started to improve the handling of the coating material 

discharged from the mechanical filters during backwash operations. To de

contaminate the silo tank and to improve its rather simple construction, its 

lead shielding was removed in a preparatory action. The lead beads were 

packed in 126 tin boxes of 3 1 and handed over to the solid waste handling 

crew of the Auxiliary Services section. After the removal of the shielding 

mantle, it turned out that the silo tank had been deformed during its for

mer operation period. The tank was decontaminated, cleaned and repaired, 

and its support system was improved. Finally, the silo room was decontami

nated and cleaned. 

In the reception hall of the building, assistance was given to the General 

Services section during the re-assembling activities of decontaminated tele-

manipulators from the dissolver loading cells . These telemanipulators are 

now used in the shielded caisson of the remote solid waste treatment unit 

of building 23B. 
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The pipe culvert between bui ld ing 2 and unit 266 was regularly inspected. 

Parts of the floor and wall l in ings were repaired with an epoxy pa in t . All 

outside doors of the bui ld ing were repaired and modified where needed and 

protected by p a i n t i n g . 

2 .3 Ventilation System 

During the period under review, the ce l l and room venti lat ion of the main 

plant bui ldings (B. I to 4) was operated in s tand-by condit ions, i . e . at 

about 50% of i t s normal c a p a c i t y , by operating 13 of the 37 off-gas fans 

and keeping the others in automatic or manual s t a n d - b y , always ensuring 

a sufficient underpressure at a reduced number of a ir renewals . The l iquid 

and solid waste b u i l d i n g s were kept at normal vent i lat ion by operating 25 

of the 35 of f -gas f a n s . 

Stand-by operat ions , maintenance and repair works were carried out on the 

account of the Belgian State by half the vent i lat ion crew consist ing of one 

day-crew leader and two operators , who were ass i s ted by technicians of the 

General Services section for repair works and personnel of the Auxil iary 

Services for routine c l ean ing and waste col lect ion. 

The routine da i ly surve i l l ance of the venti lat ion system comprises the fol

lowing main act ions: 

a general checking of a l l fans , f i l t ers , underpressure , v i sua l and 

acoustic alarm u n i t s , e t c . , twice a week; 

a thorough control of al l fans , motors, b e a r i n g s , v a l v e s , regulat ing 

systems, e t c . , by a spec ia l ized technician every two months; 

a general checking and adjust ing of the a ir supply heating system; 

the exchange of f i l ters in the supply and exhaust systems; 

the penetration control of the exhaust f i l ters by DOP te s t s . 

Decontamination of Vert i lat ion Ducts. The decontamination of the interior 

surfaces of the ga lvan ized steel venti lat ion ducts was continued during the 

period under review, in the same way as described in the annual ac t iv i ty 

reports for 1981 and 1982 (ETR-313 and - 3 1 6 ) . The decontamination and r e s 

toration of the fol lowing ducts and f i l ter c a s i n g s were accomplished in 1983: 

the medium depressure exhaust (MDE) duct from unit 266 towards 

bui lding 3 ; 

the laboratory exhaust hoods (LEH) duct in corridor B001 until the 

filter cas ings in bu i ld ing 4 ; 

the laboratory exhaust room (LER) duct in corrit'.or B001 until the f i l 

ter cas ings in bu i ld ing 4; 
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the reception building exhaust (RBE) duct from the solid waste pond 

in building 2 to the entrance in building L; 

20 LER filter casings for 20 pre- and 20 absolute filters in building 4; 

2C MDE filter casings (24 pre- and 24 absolute filters) in building 4. 

Maintenance and Repair Works. During the year under review, the follow

ing repair and maintenance works were carried out in the reprocessing 

plant: 

the ventilation duct windows of the secondary air supply circuit (SS) 

were repaired and replaced; 

four leaking pre-heating batteries of the main plant a i r supply system 

were repaired; 

the belt pulley of ventilator 284-1A was adjusted and the belts of the 

same ventilator were exchanged; 

the ball bearings of fan 284-2A were exchanged; 

the primary supply duct PSl in the valve gallery on the 6th floor was 

partly dismantled; 

the flaps between the filter casings and the fans of the various ven

tilation circuits were repaired; 

the cracks in the fan houses of fans 284-5C and 284-6C were repaired; 

the belts of ventilator 384-4B were exchanged; 

the ball bearings of the motor of fans 284-4B and 384-4B were ex

changed as well as the ball bearing house of the lat ter ; 

the blast distributors in the reception building exhaust (RBE) ducts 

were repaired; 

the floor of room 106 in building L, was cleaned and partly repaired 

and repainted; 

An automatic regulation valve in the cell air supply circuit of building 1 
(left) prior to and /right) after cleaning and restoration. 
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the leaking roof of room 202 in building L was partly repaired; 

the outside door of room 103 in building U was repaired. 

2.1* Process Control Laboratory 

During the period under review, the laboratory area of building 3 was kept 

in s tand-by conditions (decontaminated and dismantled) by the crew of the 

Process Control Laboratory section (see section 5 of this chapter ) . Routine 

A pre-filter casing of the LEH (laboratory exhaust hoods) circuit of build
ing 3 after decontamination (up left), after treatment w'th Ardrox for the 
removal of rust (up right), after being painted with epoxy paint (down 
left) and re-assembled after cleaning (down right). 
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maintenance, cleaning and decontamination were carried out with the help 

of the General Services section and the Auxiliary Services. 

In building 3 only the laboratory for inactive reagent and standard prepa

ration and the material 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 ?nd floors was used by the Plant Operation and 

Health and Safety Departments. Entrances and changing rooms on both floors 

were used as access areas to the controlled areas for all buildings. 
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J. SAFEGUARDING OF SPECIAL NUCLEAR MATERIALS 

At the end of 1983, the statement of the cumulative material unaccounted for 

(MUF) is given in table 1 below. During the year under review, four rou

tine inspections were performed by representatives of the Euratom and IAEA 

safeguard control services; one physical inventory of the special nucle i r 

materials was carried out, the resul t of which is given in table 2 below. 

Table 1 Statement of Cumulative Material Unaccounted For (MUF) 

I 
I Cumulative MUF in kg 
I 
| Cumulative MUF in percent of output 
I 

Pu LEU HEU 

11.365 

1.68% 

344.5 

0.19% 

6.939 

0.51% 

Table 2 Special Nuclear Materials Under Safeguard at Eurochemic 

(as from Dec. 3 , 1983) 

Materials 

I I r radia ted Fuels 

Candu fuels 

1 EL-4 

! PAT 

I Unirradiated Materials 

Elements 

I U metal or alloy (Mo) 

U oxides or sal ts (pure or not) 

I U oxides or sa l ts (pure or not) 

U oxides or sa l ts (pure or not) 

I U oxides or sal ts (pure or not) 

U/Pu alloy scraps 

I UO_/Pu02/Pu-nitrate 

! P u 0 2 
I Pu-contaminated solid waste (1) 

! TOTAL 

Enrichment 

depleted U 

natural U 

66.3% 235U 

natural U 

natural U 

43.75-73.92% 235U 

Q.9-1.89% 235U 

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 

47 

(g> ! 
i 

204 ! 

22 ! 

-

738 

26 1 

460 

8,749 1 

57 ,199 

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

4-1 Liquid Wastes 

The basic shift crew of the Liquid Waste Facility section consisted of six 

supervisors and twenty-one operators during the first half of 1983; in the 

second semester the operator crew was brought back to eighteen. The oper

ators worked in a five-shift schedule during the first semester and in a 

six-shift schedule during the second. The supervisors continued to be site 

responsibles outside the daytime working hours. They worked in a six-shift 

schedule. 

In addition to the shift crew, two supervisors, one day-crew leader and one 

section head were working in the Liquid Waste Facility section during the 

daytime. As from the second semester of 1983, three operators were also 

working in the daytime working hours. Furthermore, three operators were 

temporarily delegated to the Alona project. One senior operator replaced a 

supervisor during a long period of i l lness. 

4.1.1 LLLW and 1LLW 

The liquid waste production is summarized in table 3 . All the condensate, 

cold and warm wastes were transferred from the liquid waste treatment 

building (B.8) to the waste treatment station of the SCK/CEN. Prior to 

transfer, the cold and warm wastes were checked for activity and adjusted 

with NaOH or HNO. to meet the pH specifications of 6 to 10. The low-level 

wastes are pumped through individual transfer l ines , the leak tightness of 

which is either continuously monitored by controlling the pressure 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. During 

the period under review, the SCK/CEN replaced its par t of the underground 

piping connection in the same manner as Eurochemic did already in 1972 on 

its s i te . 

In comparison with 1982, the produced volume of condensate, cold and warm 

waste is of the same order of magnitute. The waste volumes shown in table 

3 include the following amounts originating in the main plant building (B. 

1): 7,547 m3 condensate, 779 m3 cold, 678 m3 warm and 42 m3 hot waste. 

These waste volumes were routed from the liquid was t ' collection unit 266 

of the plant to building 8. 

In the beginning of March 1983, two cast iron shielding blocks were re 

moved from the ceiling of vessel cell A005 in unit. 266, enabling the clean-
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Table 3 Liquid Waste Balance for 1983 

I Type of 

| Condensate 

| Cold waste 

I Warm waste 

I Hot waste 

Wa ste 

| Hot waste concentrate 

Upper Activity Limits 
(Ci/m3)* 

alpha | beta 

1 x 10"7 | 

1 x 10~6 | 

1 x 10~3**| 

x 10~2 | 

1 x 10 - 6 

1 x 10~* 

3 x 10"2** 

100 

1,000 

Volume 

(m3) 

15,4.01 

3,837 

1,700 

129 

6.7 

1 

* 1 Ci = 3.7 x 10™ Bq. , , 
** Average vali-cs: 2.4-10 Ci alpha/m3; 7.5*10 J Ci beta/m3. 

ing of HW vessel 266-5 and its drip t ray in A005. The gamma radiation at 

the drip t ray bottom was up to 150 r a d / h , and on the bottom of vessel 

266-5 it varied between 15 and 35 r a d / h . A sample was taken from the solid 

material present in the cell dr ip t r a y , showing about 1.5 rad /h at contact 

of some 15 ml of sampled mater ial . Cell A005 was closed again , waiting for 

the results of the analyt ical investigations of the residues and the con

clusions drawn from them for an appropriate cleaning procedure. 

Based on the visual inspection of the tank bottom and the drip t ray , some 

100 1 of solids can be expected. The dried residue of the sample material 

View in the 

drip tray of 

hot waste 

vessel 266-5 

in which 

some 100 I 

of solids 

accumulated. 
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showed a specific act iv i ty of 131 GBq/kg (3 .54 C i / k g ) . The results of the 

so lubi l i ty tests carried out on the sampled material are the bas i s of a 

r insing and c leaning programme scheduled for execution in 198/*, once the 

improved hot waste feed instal lat ion of the nuclear chemical plant (NCP) 

evaporator in the l iquid waste treatment fac i l i ty (B. 8) is operational 

a g a i n . The A005 drip tray has only been fi l led three times with 1 m3 of 

water, which was emptied to tank 266-5 after some d a y s of soak ing . 

The continued decrease of hot waste production in 1983 was due to the fact 

that a l l hot waste or ig inat ing from the bituminization fac i l i ty remained 

within the warm waste specif icat ions and could thus be direct ly transferred 

to the waste treatment fac i l i t i e s of the SCK/CEN. The 129 m3 of hot waste 

produced in 1983 orig inate for 33% from the l iqu id waste collection unit 266 

in the main plant (B. 1 ) , for 39% from the low- leve l solid waste bu i ld ing 

(B. 23 ) , for 25% from the low-level l iqu id waste treatment fac i l i ty (B. 8) 

and for 3% from the intermediate l e v e l l iqu id waste storage bui ld ings (B . 

21 and 2 4 ) . 

A hundred cubic metres of this hot waste were concentrated in the NCP 

evaporator of bui lding 8 and the resu l t ing 6.4 m3 hot waste concentrate 

(HWC) were recycled to hot waste col lect ion tank 521-1 of bui ld ing 8. The 

results of a differential thermal a n a l y s i s (DTA) of th i s HWC batch revealed 

an exothermic character of the so l ids below 250° C. The soluble fraction of 

the batch showed no exothermic reaction below 250° C. This i s why the 

c lear solution of this HWC batch was transferred v ia the sampling b l i s t e r s 

521-1 and 532-9B into the hot waste concentrate tank 532-9A and from there 

to the bituminization fac i l i ty in bu i ld ing 26. The transfer rate was as low 

as 20 1/h and the insoluble sol ids were being kept in tank 521-1. Another 

sample of the transferred solution did not reveal any exothermic reaction 

below 250° C. This HWC was mixed with other intermediate l eve l waste 

r ins ing solut ions and sol idif ied by incorporation into bitumen. 

The HC? evaporator for the concentration of hot waste in bui ld ing 8 was 

operated for 58 hours in 1983, br ing ing i t s total operation time up to some 

27,360 hours . 

Further decontamination and process maintenance works were carried out in 

the l iquid waste treatment fac i l i t i e s of bu i ld ing 8 . Some of the most impor

tant items are briefly described hereafter . 

Modifications aiming at a reduced potential risk of contamination in 

the hot waste feed pump room were s t a r t e d . 

Scrubber pump 576P201, being a source of contamination and radiat ion 
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in room R203A, was replaced by an air- l i f t ensuring the same circulation 

flow of scrubber l iquid. 

The hot waste feed pumps were dismounted for maintenance and prepa

rations were made for an improved installation in an appropriate drip tray 

and a modified cell structure allowing easier operation and maintenance. 

The hot waste feed pump cell and the annexed area R202 were decon

taminated and the scabbled concrete surfaces of the walls and floor were 

repai red . In a l l , 82 drums of 220 I were filled with solid waste of which 

71 contain contaminated concrete, 8 iron and 3 wood. 

To achieve these modifications 1,285 manhours wer° spent by the Liquid 

Waste Facility section and 316 manhours by the General Services section. 

The absorbed radiation doses involved were 43.14 mSv (4.314 rem) d is t r ib

uted over 25 persons of the LWF section and 9-1 mSv (910 mrem) distributed 

View in area 

R202 (up left) 

and the hot 

waste feed pump 

cell (down left) 

after 

decontamination 

and scabbling 

of the concrete 

surfaces. 

View on the 

same hot waste 

feed pump cell 

after restoration 

and installation 

of manual 

remotely operated 

valves. The floor 

was lined with 

stainless steel 

(picture right). 

View on a new 

hot waste feed 

pump in 

stainless steel 

drip tray 

(picture far right). 
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over 21 persons of the General Serv ices s ec t ion . The f ina l iza t ion of these 

works is scheduled for t he end of F e b r u a r y 1984. As from tha t t ime, the i n 

tens ive r i n s i n g s of the d r i p t r a y in ce l l A005 and of the hot was t e vessel 

266-5, a s well a s the r ins ing of the hot was i e c o n c e n t r a t e vesse l s 540-11 

(B. 24) and 541, 542 and 543 (B. 21) can be s t a r t e d . 

These r insing so lu t ions will not con t a in co r ros ive chemicals a n d c a n thus 

be concentrated in the NCP evaporator . 

A new reception and sam

pling unit (see picture r ight) was 

instal led in room 14 of bui lding 

8. This unit was designed and 

constructed in view of emptying 

intermediate level waste conta in

ers for transport of effluents 

produced both on and off s i t e . 

Furthermore, the unit al lows the 

sampling of hot waste concentrate 

batches prior to their transfer 

from bui lding 8 to the tank farms 

(B. 21/24) or the bituminization 

faci l i ty (B. 26) . Since its act ive 

startup, the unit has g iven full 

satisfaction in the following oper

ations: 

(a^ Emptying of 10 t r a n s 

port containers containing aqueous 

plutonium waste from the Alona 
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installation in the Industr ial Development Laboratory (B. 10). The total 

volume amounted to 907 1, containing 0.18 TBq (4.8 Ci) plutonium and 2.1 

TBq (57 Ci) americium-241. 351 1 with 52.9 GBq (1.4 Ci) plutonium were 

sent to the high-enriched waste concentrate (HEWC) tank 540-12 of the inter

mediate level liquid waste storage building (B.24). The rest was mixed with 

other intermediate level liquid waste streams and solidified by incorporation 

into bitumen. The 351 1 were sent to vessel 540-12 as the routine extruder 

operations were stopped after week 24/83 and the concentration of alpha 

emitters was ra ther h igh. 

(b) Transfer via sampling blister 521-1 and hot waste concentrate 

tank 532-9B of the 6.4 m3 hot waste concentrate batch already mentioned 

above. 

(c) Emptying of 2.5 m3 intermediate level l iquid waste from Kjeller, 

Norway, containing some 88.8 TBq (2,400 Ci) beta-gamma emitters, 32 g Pu, 

65 kg ^ U and about 50 1 of organic solution. Tne aqueous solution was 

sent to building 26 for solidification by incorporation into bitumen; the or

ganic solution wa sent to the Eurowatt installation in the Industr ial Devel

opment Laboratory for further treatment. 

(d) Transfer of almost 1 m3 of aqueous waste from the solvent sepa

ration vessel 534-1 and the solvent collection vessel 534-2 of building 8 via 

the reception unit towards the hot waste concentrate tank 932-9B. The solu

tion contained 42.6 MBq/1 (1.15 mCi/1) gross alpha emitters, 0.716 GBq/1 

(19.2 mCi/1) gross beta emitters and showed no exothermic reaction below 

250" C. 

The solvent separation and collection vessels 534-1 and -2 contained 

still residual solvent, separated during the active operation of the repro

cessing p lan t . Obviously due to these solutions an important radiation field 

of 0.4 Gy/h (40 rad /h ) was measured in the vessel area of corridor R010 

of building 8. As this area will be used to carry out the new hot waste 

connection with the Pamela facility (B. 3 D , including quite some piping 

and welding works, a decrease of the radiation field was highly desirable 

in this a r ea . A detailed emptying and cleaning programme was established, 

of which the above mentioned transfer of the aqueous phase was the first 

pa r t . Finalization of the programme is scheduled for early 1984. 

The total manpower spent by 52 operators of the Liquid Waste Facility 

and General Services sections, the cumulative absorbed dose received during 

the different interventions in the liquid waste collection, storage and t rea t 

ment facilities of buildings 1, 8, 21, 24, 5, 22, 26 and 27. and the prod

uction of solid wastes are listed below. 
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Table L Manpower Spent, Cumulative Dose Absorbed and 

Solid Waste Produced in Liquid Waste Facilities 

B. 1 (Unit 

B. 8 

B. 21/24 

B. 5/22 

B. 26/27 

TOTAL 

266) 

LWF 

Manpower 

(manhours) 

12 

2,080 

277 

153 

183 

2,705 

Section 

I Cumulative 
I Abs. Dose 
I (rem*) 

1 0.09 

| 6.94 

I 1.48 

{ 0.24 
I 2.67 

I 11.42 
1 

GS Section 

Manpower 

(manhours) 

3 

389 

12 

-

139 

543 

Cumulative 
Abs. Dose 

(rem*) 

0.02 

1.03 

0.05 

-

2.5 

3.60 

1 
Waste Produced | 
(220 1 

Comb. 

) 
V loo 
3 

12 

112 

drums) | 
Non | 

Comb. | 

U I 

0 1 

14 | 
i 

1 rem 10 mSv. 

As can be seen from this table , the total intervention time amounted to 

3,248 hours and resulted in an absorbed dose of 0.15 Sv (15.02 rem), aver

aging a yearly intervention time of 62.5 hours per person at a year ly dose 

commitment of 2.89 mSv (289 mrem) per person. 

The amounts of intermediate level l iquid waste transferred during 1983 from 

storage buildings 21/24 and 8 to the bituminization facility are given in 

table 5, together with the respective alpha and beta ac t iv i t ies . 

The summary of 1LLW volumes stored onsite is given in table 6. As can be 

seen from this tab le , only one of the originally eight intermediate level 

liquid waste storage vessels in building 21/24 still contains some recycled 

hot waste concentrate from building 8. As from week 24, al l medium-level 

waste vessels were emptied, except tank 540-11, in which some 13 m3 were 

kept apart on purpose for being mixed with rinsing solutions from the de-

cladding waste t a n k s . 

Table 5 ILLW Transferred to Bituminization Facility 

j Type of Waste 

I Hot waste concentrate (HWC) 

Hot waste concentrate (HWC) 

B.24 

B.8 

I Sulfex decladding waste (SDW) B.21 

Zirflex decladding waste (ZDW) 

| Alum, decladding waste (ADW) 

I TOTAL 

B.24 

B.21 

Volume 

(m3) 

229.6 

8.9 

75 

62.4 

16.1 

392 
_l 

a Activity 

(Ci*) 

343.4 

20.6 

306.6 

80.8 

5.5 

756.9 

B Activity 

(Ci*) | 

23,462 | 

2,705 | 

23,950 | 

12,282 J 
402 | 

62,801 | 
i 

1 Ci = 37 GBq, 
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Table 6 Summary of ILLW Volumes Stored Onsite, as of Uec. 31. 1983 

T c u . Storage D ., .. Capacity , , . , . . , • . Total Volume Type of Waste ,, i Buildine e \, , Waste volume i , ., 1 \ Vessel s of Vessel , of Waste 

i I I I (m3) 1 (m3) 1 lm3) | 

| HWC | 541 I 21 | 260 | 1.5* 1 1 

542 21 260 0 ** 

I | 543 I 21 | 260 | 9.8*** | | 

j J 540-11 ! 24 ! 500 J 1.6* J 12 .9 ! 

j ADW ! 546 ! 21 ! 260 ! 0 **** ! 0 j 

! ZDW ! 540-13 j 24 ! 500 j 0 **** j 0 j 

! SDW j 544 { 21 j 260 ! 0 **** j { 

| | 545 1 21 | 260 | 0 **** | 0 | 
1 1 1 1 ! 1 

I TOTAL I 12.9 I 

* Emptied to heel, not yet cleaned. -'* Cleaned. *** Part ial ly cleaned and 
refilled with fresh hot waste concentrate from B. 8. **** Cleaning in progress. 

The rinsing of the four decladding waste tanks (540-13 for Zirflex declad

ding waste in B. 24; 544 and 545 for Sulfex decladding waste and 546 for 

aluminium decladding waste in B. 21) was started in week 34. A mobile de 

contamination unit was constructed for the production of hot water (80° C) 

from steam and filtered water. Its three hot water connections are coupled 

to three outgoing tubes that feed adapted garden sprinklers mounted in the 

upper par t of three 

ILLW storage t anks . 

The unit is instru

mented to allow 

the spraying of 

the vessel walls 

in preselected in

te rva l s . This oper

ational mode was 

chosen to suffi

ciently soak the 

salt layers on the 

wall and improve 

their dissolution 

or removal. In 

" The mobile decontamination unit for the rinsing of the 
the dissolution of four decladding waste tanks. 
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the bulky salt cakes on the bottom of the storage vessels, the rinsing solu

tions collecting in the vessel heel were from time to time heated up by 

gently blowing steam through the steam jet of the vessel. 

In a l l , 243 m3 of hot water rinsing solutions were sent to the bituminiza-

tion facility (B. 26) for concentration, chemical pre-treatment and incorpo

ration into bitumen. These rinsing waste streams were split up as follows: 

93 m3 ADW, 82 m3 ZDW and 68 m3 SDW. The amounts of salt and activity 

carried by the rinsing solutions can be estimated as follows: 

i Waste Type 

| ADW 

j SDW 

| ZDW 

1 
Salts | 

(kg) | 

1 
1,463 | 

1,373 | 

394 | 
1 

Gross 

(TBq) 

13 

103 
20 

0 Activity 

| (Ci) 

1 
1 355 
| 2,795 

1 540 
1 

Gross 

(GBq) 

344 

986 

640 

1 
a Activity | 

1 (Ci) ! 
i i 
1 9.3 | 
| 26.65 | 

1 17.3 | 
1 1 

The slurry batches resulting from these waste streams were incorporated in

to bitumen. 180 drums of 220 1 were filled with these bitumen products. 

The progress of the rinsing operations was followed by regular video scans, 

demonstrating a quite efficient cleaning of the vessel walls and a rather 

poor dissolving of the salt cakes on the vessel bottoms. The numerous in

serts in vessel 540-13 were also still covered by salt crusts that could not 

be reached sufficiently by the sprayings from the sprinkler. The cleaned 

surfaces of the vessel walls and inserts appear to be in excellent shape for 

all vessels made from stainless steel. The only vessel made from mild steel 

(546) and used for the storage of the alkaline ADW showed however clear 

signs of corrosion attack at the walls. 

Table 7 shows the progress of the rinsing operations by presenting the 

evolution of the radiation measured at two fixed spots for the four vessels. 

As already indicated by the video tapes, the analytical results of the last 

rinsing solutions also revealed that the efficiency of the dissolution of the 

salt cakes on the bottoms of the vessels was poor. An outside firm special

ized in high-pressure water rinsing techniques (Smet Jet, Oevel-Geel) will 

be contacted to adapt an appropriate high-pressure jetting technique for the 

destruction of the salt cakes, their dissolution and simultaneous removal, 

together with the insoluble residues via the steam jet, for the cleaning of 
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Table 7 Radiation Measures on ILLW Vessels During Rinsing 

,. , „ Radiation at Radiation at _ . Vessel No. . . . . _ r i Date Manhole Transfer Line 
Opening to B. 26 

| 1 (mrad/h*) | (mrad/h*) | | 

I 546 | 80 | 200 | 19.08.83 1 

! 546 j 65 j 25 j 15.12.83 j 

! 540-13 J 20 j 1,000 [ 12.09.83 j 

I 540-13 I 13 | 10 | 14.12.83 1 

1 544 I 500 | 1,800 | 19.08.83 1 

544 40 180 j 11.12.83 ! 

j 545 j 1,500 j 5,000 J 19.08.83 j 

I 545 I 15 I 100 | 16.12.83 1 

* 1 mrad = 10 wGy. 

the inser ts and for the final cleaning of the vessel wal ls . High-pressure 

water jets of Smet Jet have already been used successfully during the de

contamination of buildings 1 and 2. 

4.1.2 HLLW 

No high-level liquid waste was produced in 1983- Table 8 summarizes the 

high-level liquid waste volumes stored onsite, as of December 31, 1983. 

To remove the decay heat of the fission products in the low-enriched waste 

concentrate (LEWC), the water cooling system of vessels 253-la/b was oper

ated continuously; for the vessels containing high-enriched waste concen

trate (HEWC), it was operated intermittently during the Summer time. In 

order to avoid potential build-up of radiolytic hydrogen above 4 vol.% all 

vessels containing high-level waste are a i r swept at about 10 Nm3/h/ 

Table 8 Summary of HLLW Volumes Stored Onsite, as of Pec. 31, 1983 

Type of 
Waste 

1 LEWC 

j LEWC 

I HEWC 

j HEWC 

I HEWC 
i _ 

Storage 
Vessel 

253-1 a 

253-lb 

258-1 

258-2 

540-12 
1 

B. 

5 

5 

22 

22 

24 
1 

Waste Volume 
on 31.12.83 

(n>3) 

l 

23.3 
28.2 

159 

119 

496 

Acti 
Gross a 
(mCi/1) 

388 ' 

865 ' 

6.9 2 

5.8 * 

3.9 2 

vity 
Gross 0 

(Ci/1) 

154 ' 

221 ' 

13.7 ' 

9.4 * 

6.5 ' 

As Ac< 
U 

(kg) 

24.3 ' 

46 ' 

1 

1 

36 

:ounted I 
Pu | 
( g ) I 

464 ' / ' 1 

949 ' / ' j 

537 1 

270 ! 

990 | 
1 

1. Calculated from 1980 activity measurements. 
1 Ci = 37 GBq. 3 . Expressed in Ci. 

2. Analyzed in 1976-77; 
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In the h igh- l eve l l iquid waste storage bui ld ings 5/22, the following main 

decontamination and maintenance works were carried out: A fixed contamina

tion on the concrete floor l ining of R202 dating back from plant operation 

in 1970 was removed by the scabbl ing technique, and a new floor l in ing 

was made and protected by pa in t ing ; several rooms were painted and both 

cooling towers underwent a thorough maintenance and were then protected 

by p a i n t i n g . The tackle insta l lat ion (2 and 5 t ) on the roof of bui lding 5 

was derusted and pa inted , after a thorough maintenance. 

4 . 1.3 Bituminization of 1LLW 

During 1983, r he bituminization fac i l i ty was operated on a ful ly continuous 

b a s i s in a f ive - and s ix - sh i f t schedule . Operations were interrupted for two 

weeks at the end of the year and for five weeks during the Summer ho l i 

d a y s . 

(1) Transfer of 1LLW 

As i s shown in tab le 5 , 392 m3 of intermediate l eve l l iquid waste was 

transferred to the bituminization f a c i l i t y . 8 .9 m3 of HWC came directly from 

bui ld ing 8 and contained the waste solutions from Kjeller and the clear HWC 

fraction from hot waste tank 521-1 (see section 4 . 1 . 1 ) ; 229.6 m3 of HWC, 

75 m3 of SDW, 62 .4 m3 of ZDW and 16.1 m3 of ADW came from the storage 

v e s s e l s in bu i ld ings 21 and 24 . 

As from week 24/83 , the period of continuous routine bituminization opera

tions was terminated. The 1LLW storage tanks in bui ld ings 21/24 were emp

tied to their heel volumes and the waste solutions stored in the tanks were 

incorporated into bitumen within l e s s than 5 years operation. 

As mentioned in section 4 . 1 . 1 , some 13 m3 of hot waste were kept on pur

pose in vesse l 540-11 to be used for the chemical pre-treatment of the 243 

m3 of r ins ing solutions according to a standard Type A flowsheet. 

(2) Chemical Pre-treatment 

As a lready described in a previous annual act iv i ty report, the chemical 

pre-treatment was mainly made according to a standard Type A flowsheet. 

In a l l , 216 pre-treatment batches of roughly 1.5 m3 each were prepared 

during 1983. leading to a slurry production of 322 m3 containing a total of 

30.8 TBq (832 Ci) alpha emitters and 2.30 PBq (62,300 Ci) beta emitters. 

183 s lurry batches with a total volume of 285.6 m3 were prepared from the 

or ig ina l 1LLW solutions and 33 ba tches , y i e ld ing 36 .9 m3 were produced 

from the r ins ing so lut ions . 
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The average time needed for the preparation of a s lurry batch from or ig i 

nal ILLW solutions varied between 24 and 36 hours. Due to the fact that 

the rinsing solutions had to be considerably pre-concentrated in reaction 

vessels 7 and 8 during the chemical pre-treatment, the preparation time of 

those s lurry batches varied between 56 and 120 hours. The la t ter values 

clearly show that the concentration of the rinsing solutions became the time 

determining step in the chemical pre-treatment operation. 

At an average evaporation rate of 80 kg/h , the decontamination factor in 

the ammonia elimination step was of the order of 1*10 . 

Special attention was given to the hazard analys is . As specified in the In

ternal Project Application UPA1 covering the operation campaign, additional 

DTA analyses were made when the heel volumes ( < 20 m3) of the ILLW stor

age vessels in B. 21/24 were reached. Furthermore, DTA tests were made for 

each batch of rinsing solutions transferred to the bituminization facili ty, 

as well as for each slurry batch prepared thereof. In a l l , 126 DTA's were 

made. 

The average decontamination factors obtained in the pre-treatment opera

tions, expressed as a ratio between the total activity in the intermediate 

level liquid waste and the total activity in the clear supernate of the s lur

ry were the following: 

gross beta; 10 to 50; 

gross a lpha : 10 to 10 ; 

^ S r : 5 to 9; 

1 3 7Cs: > 103. 

(3) Incorporation into Bitumen 

As already indicated in the preceeding section, special care was taken to 

detect any risk of exothermic reaction in the slurr ies to be incorporated. 

To guarantee a safe operation of the bituminization of the slurries into b i 

tumen, the following additional safety measures were taken. 

For the slurry batches of winch the differential thermal analysis showed a 

slight indication of an exothermic behaviour below 250" C, a test drum was 

filled with about 100 1 of bituminized product. The cooling behaviour of the 

product was measured, during the first campaigns, by a thermocouple in

stalled in the test drum. Later on, a special drum skin temperature meas

uring device was developed. It measured the temperature while being press

ed against the drum at about 290 mm above the drum bottom (about l /3rd 

of the drum height) . 
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The cooling profile of the test drum was measured during 4 to 6 hours, 

during which it had to show a temperature decrease of Ü 6° C/h in the 

first 4 hours. This value was established by simultaneous determination of 

the cooling profile for non-hazardous bituminization products, using both 

the in-drum thermocouple and the drum skin measurement device. 

The cooling behaviour measurement was applied routinely at the start of 

each bituminization campaign with slurries resulting from chemical p re-

treatment batches with rinsing solutions, even if the DTA did not show any 

indication of an exothermic reaction below 250° C. 

During the normal bituminization, the drum skin measuring device routinely 

measures the surface temperature of the drum standing on the turntable 

after the filling position. 

The 1983 operation time of the extruder amounted to 4,287 hours, thus 

bringing the overall operation time since startup to 27,479 hours. The over

al l operation time of the new abrasion resistant screw elements installed in 

August 1979 amounted to 22,429 hours. 

During the year under review, 1,839 drums were filled with bituminized in

termediate level waste, 180 drums of which were filled with incorporated 

slurries prepared from the 243 m3 hot water rinsing solutions. The average 

characterist ics of these drums read as follows: 

The drum skin 

temperature 

measuring device, 

which is pressed 

against the vessel by 

a hydraulic pump. 

On top of this pump 

the photo cell for 

the positioning of the 

drum can be seen. 
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wt% s a l t s : 38 .4 : 

wt% bitumen: 6 1 . 6 ; 

gross beta a c t i v i t y (per drum): 1.26 TBq (34.3 C i ) ; 

gross alpha ac t iv i ty (per drum): 17 GBq (459 mCi); 

wt% residual water: 0 . 4 . 

The sol idif icat ion capac i ty of the bituminization plant averaged 106.9 1/h 

of intermediate leve l l iqu id w a s t e . The corresponding net extruder evapora

tion rate was 66 k g / h , ca lcu la ted as a ratio between the amount of water 

fed to the extruder (estimated from the s lurry a n a l y s i s ) and the s lurry i n 

corporation time. These f igures are based on the period of routine operation 

during the first half of the y e a r , when 1,659 drums were f i l l e d . The second 

half of 1983 was not taken into cons iderat ion , as the extruder was oper

ated only batchwise for the f i l l ing of the 180 drums resul t ing from the 243 

m3 hot water r ins ings of the 1LLW v e s s e l s . 

Overall decontamination factors obtained in the extruder, expressed as a 

ratio between the total a c t i v i t y in the intermediate leve l l iquid waste and 
3 

the total ac t iv i ty in the extruder d i s t i l l a t e , were genera l ly b igger than 10 . 

The time distr ibut ion of the bituminization fac i l i ty since startup on June 20, 

1978 and for the y e a r 1983 i s g iven in table 9 . During 1983, the drum 

f i l l ing was carried out in four equal steps instead of the or ig ina l f i l l ing 

scheme in two steps (up to 70 and 90% of the drum volume) . This change 

improved the overal l cool ing of the bituminized products . 

Table 9 Time Distribution of the Bituminization Faci l i ty 

i Effective slurry incorporation 

Extruder s ta r t , stop and rinsing 

i Maintenance and repair 

Shutdown due to force majeure 

Total hours avai lable 

1983 

Hours 

4,066.5 

589.5 

136 

-

4,792 

% 

84.9 

12.3 

2.8 

-

100 

Since 20.06.78 

Hours | % | 

18,923.5 I 82.3 1 

) ! 
V 4,080.5 I 17.7 I 
/ 1 1 

23,004 j 100 ! 

During 1983, a l l d i s t i l l a t e solutions produced in the concentration step and 

in the ammonia el imination step of the chemical pre-treatment and in the 

extruder during the incorporation into bitumen were within the warm waste 

specif icat ions [gross beta <_ 1.11 GBq/m3 (3*10 Ci/m3); gross a lpha <_ 37 
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MBq/m3 (1 mCi/m3) ] and sent to warm waste pond 522-1 in the liquid waste 

treatment facility of building 8 . In a l l , 841 m3 of warm waste were t r ans 

ferred. 

Table 10 gives an overview of the main operational data of the bituminiza-

tion plant for 1983 and since active s ta r tup on June 26, 1978. 

Table 10 Operational Balance of the Bituminization Plant 

i Volume of ILLW treated 

Volume of slurry produced 

I Number of s lurry batches 

Active BIP drums produced 

I Extruder operation time 

Incorporated alpha activity 

I Incorporated beta activity 

Bitumen consumption 

| Light fuel consumption 

Ca(0H)2 consumption 

| Secondary liquid waste production 

Secondary solid waste production 

I - combustible 
| - non combustible 

(220 1 
(220 1 

(m3) 

(m3) 

(h) 

(Ci)* 

(Ci)* 

(tn3) 

(m3) 

(kg) 

(m3) 

drums) 
drums) 

1983 

400.8 

322.5 

216 

1,839 

4,287 

832 

62,262 

267 

51 

18,072 

841 (1) 

12 
0 

Total Since 
Active Startup 

2,251.2 | 

1,935.3 { 

1,160 | 

11,672 ! 

27,479 I 

6.4K ! 

802,239 I 

1,629 ! 

428 | 

99,177 ! 

4,303 I 

96 | 
5.5 | 

* 1 Ci = 37 GBq. (1) Routed as warm waste. 

The specific consumption of light fuel decreased from 38.4 1 per drum filled 

with bituminized waste product (BIP) to 27.7 1/BIP drum. This was due to 

the fact that since the continuous routine operations were stopped in week 

24 of 1983. the extruder was no longer heated with the 21 ATA steam from 

the steam generator, but with 13 ATA steam from the normal steam supply 

of the s i te . This was an additional safety measure for the incorporation of 

the slurr ies or iginat ing from the ILLW vessel r ins ings . Due to the lower 

heat capacity of the extruder when heated with 13 ATA steam, the evapora

tion rate in the extruder was lowered too, and the total filling time of a 

BIP drum was nearly doubled, i .e . increased from 2 to 4 hours . 

The outlet tube of the extruder was changed once. The dismounted tube was 

cut into two pieces and dumped into an empty drum which was afterwards 

filled with bituminized waste during routine plant operat ion. The total a b 

sorbed dase during this operation was 3.85 mSv (385 mrem) distributed over 

six pers.'.iis. 
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The total dose absorbed during operation in 1983, distributed over 52 per

sons from the Liquid Waste Faci l i ty and General Services sec t ions , amounted 

to 26 mSv (2 .6 rem). 

U ) Storage of Solidified ILW 

During the year under review, 1,839 drums with bituminized intermediate 

leve l waste were introduced into bunkers 02 and 03. The f i l l ing of bunker 

02 was completed during January 1983, when a total of 5,013 drums were 

stored in i t . The average net weight of the drums was 219-3 kg . This 

s l ight increase of weight i s mainly the result of the longer f i l l ing time 

mentioned in section (3) above . 

After the f i l l ing of bunker cel l 02, the bunker crane was removed from that 

cel l and ins ta l l ed in bunker cell 0 3 . During that operation, a general 

maintenance of the bunker crane , which had been in operation for 4,780 h 

at that moment, was carried out . The transfer , maintenance and l in ing up 

of the bunker crane took 40 hours (5 working d a y s ) at a total absorbed 

dose of 17.15 mSv (1.715 mrem) distributed over 18 operators . Thanks to a 

careful p l a n n i n g , the l in ing up and maintenance operat ions did not lead to 

a loss of incorporation time in bui ld ing 26. 

Apart from some minor d i s turbanc ies , the operation of the Eurostorage fac i 

l i ty and the performance of the handl ing , transport and control equipment 

were sat i s factory and did not cause any de lay in the bituminization opera

t ions . Careful operation and prevent ive maintenance were the key factors in 

the successful operation of both the bituminization fac i l i t y and the storage 

bunkers . 

Operation of the bunker crane amounted to 810 hours in 1983, br inging the 

cumulative operation time up to 5,520 hours s ince s tar tup . The year ly and 

cumulative operation times of the s tat ion crane amounted to 8 and 193 hours 

respec t ive ly . 

A deta i led inventory of the BIP drums in bunker c e l l s 0 1 , 02 and 03 at the 

end of 1983 is shown in table 11. 



Table 11 Bitumen Product (BIP) Inventory in Bunkers 01. 02 and 03. as of December 31. 1983 

Bunker | Year 
i 

01 

02 

03 

Total 

1 1978 

; 1979 

! 1980 

i Tota 

t 1980 

t 1981 
1 
) 
i 1982 
! 

I 
j 
1 1983 

! Tota 

I Campaign 
1 
i 

1AR-AL-HWC01 
:AR-AL-HWC02-1 
AR-AL-HWC02-2 
AR-B01 
iAR-A01-l 
AR-A01-2 
I 

IAR-A01-3 
IAR-AOl-4 
IAR-A02-3 

IAR-A01-3 

Bunker 01 

IAR-A01-3 

IAR-A01-3 
IAR-A02-3 
| 
IAR-A02-3 
IAR-A01-1 
IAR-A.02-3 
1 
I 

IAR-A02-3 

Bunker 02 

I 1983 IAR-A02-3 
1 IAR-B02 to J4 

1AR-A01 to 06 
j ] 

! Tota dunker 03 

B01 • B02 • B03 

Orum 
Identification 

1.0001-1.0061 

1.0062-1.0112 
1.0113-1.0400 
1.0401-1.0442 
1.0443-1.0499 

1.0500-1.0699 
1.0700-1.0999 
1.1000-1.2262 

1.2263-1.4946 

1.0001-1.4946 

2.0001-2.0156 

2.0157-2.2799 
2.2800-2.2967 

2.2968-2.2974 
2.2982-2.3014 
2.2975-2.2981 
2.3015-2.4893 

2.4894-2.5013 

2.0001-2.5013 

3.0001-3.1538 

3.1539-3.1717 

3.0001-3.1717 

1.0001-3.1717 

Number of 
BIP Drums 

43 
18 
51 

287 
42 
57 

200 
299 

1.261 

2.684 

4,942 

156 

2.643 
167 

8 
33 

1,884 

122 

5.013 

(3) 

(3) 
(3) 

(5) 

(5) 

(6) 

(6) 

1.537 (7) 

180 (7) 

1,717 

11.672 

Net Height 
of BIP 

(kg) 

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 

860 
6,077 

404,385 

26,353 

1.091,423 

336,492 

40,378 

376,870 

2,492.480 

(1) 

(1) 
(1) 

(1) 

Average 
Weight per 
BIP Drum 

(kg) 

203.3 

174.3 
207.8 
166.8 
184.6 

201.9 
174.2 
213.2 

210.3 

207.2 

221.7 

220 
223.7 

184.2 

214.6 

216.0 

217.7 

218.9 

224.3 

219.5 

213.5 

Salts : 
Bitumen 
Ratio 

40/60 

25/75 
40/60 
20/80 
30/70 

40/60 
25/75 
40/60 

40/60 

40/60 

40/60 
40/60 

10/90 

40/60 

40/60 

40/60 

30/70 (8) 

Total Activity 
in BIP Drums 

(Ci)* 
a | e 

31 

11 
106 

7.6 
16.3 

124 
192 
349.5 

1,412.6 

2.250 

120 

2.382 
80 

5.2 
2.6 

742.2 

53.3 

3.385.5 

673.7 

104.7 

778.4 

6.413.9 

3,0 

3,000 
32,200 
2.100 
4.600 

22,874 
17,656 
151,930 

270,220 

504.960 

10,648 

157,628 
6,682 

241 
214 

59.604 

4,164 

239,181 

51.975 

6,123 

58,098 

802.239 

Average 
Activity 

per BIP Drum 
(CD* 

a | e 

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 

0.67 

0.44 

0.58 

0.45 

0,55 

6 

59 
112 
50 
80 

114 
59 
120 

100,6 

102.1 

68 

60 
40 

6.5 

31.6 

34.1 

47.9 

33.8 

34 

33.8 

68,7 

Oo 
a 

Con 

(r 

55 

80 

80 

80 
180 

se Rate I 
t Drum I 
tact (2) ! 

jd/h)** I 

10 i 
15 
100 
140 ; 
55 
90 

55 
55 
to 150 

to 120 
1 

| 
to 120 1 

to 120 t 
to 200 1 

220 (4) 1 

100 | 

* 1 Ci = 37 GBq. ** 1 rad = 10 mGy. 
(1) Estimated values. (2) Dose rates were measured on some selected drums during production. (3) Drums 1.016B - 1.0768 - 1.1168 and 1.1511 
were used for solvent collection, conditioned with epoxy resin and then transferred to building 23 prior to sea dumping, (4) Radiation of the 
incident drums prior to conditioning. (5) Drum 2.2812 stored in bunker 02 during 1982. (6) Drums 2.2980 and 2.4726 stored in bunker 0? during 
1983. (7) Drum 3.1403 filled with BIP from campaign AR-B02. (8) Average ratio over the different campaigns. to 
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4.2 Solid Wastes 

4.2.1 Waste Handling 

As in 1982, the solid waste handling crew consisted of eight operators, 

supervised by '.he day-crew leader of the Auxiliary Services (see also sec

tion 7 of this chap te r ) . The main tasks carried out in 1983 can be summa

rized as follows: 

handling of the solid wastes produced onsite during 1983; 

assistance to the mechanics of the General Services section for the 

completion of the multipurpose unit for the remote treatment of solid wastes 

(see section 4.2.3 below); 

functional and cold testing of this multipurpose unit (see section 

4.2.3 below); 

emptying of the semi-circular shed to the north of the high-level l i 

quid waste storage building (B. 5/22). This shed was hindering the connec

tion of building 5/22 to the Pamela facility via an aerial line and had 

thus to be removed and reconstructed to the north-west of the low-level 

solid waste treatment and storage building (B. 23). More than 100 shielded 

containers and drums were transferred from the shed into the interim stor

age building for solid wastes (B. 25); 

other works described in section 7 of this chapter . 

The handling of the solid waste consisted mainly of: 

the collection of a l l low-level solid waste produced onsite, i ts t r ans 

port to the low-level solid waste treatment and storage building (B. 23) for 

repacking, pre-conditioning and interim storage prior to their transfer to 

the waste conditioning facility of the SCK/CEN: 

* 3,975 plastic bags of 50 1 filled with compressible combustible 

waste were collected and pre-compacted into 311 drums of 220 1; 

* 21 plast ic bags containing combustible wastes with a surface ra 

diation of more than 5 mGy/h (500 mrad/h) were packed into 3 drums of 

220 1, each placed into a 600-1 concrete shielded drum; 

* 2 drums containing non combustible waste with a surface r ad ia 

tion of more than 5 mGy/h (500 mrad/h) were also placed into 600-1 concrete 

shielded drums; 

* 154 drums containing non combustible waste showing surface dose 

rates below 5 mGy/h (500 mrad/h) were transferred and temporarily stored 

in building 23; 

the collection ot spent ventilation filters (141 absolute and 264 pre-

filters) welded in plastic bags and packed in cardboard boxes, showing 

dose rates at contact below 5 mGy/h (500 mrad/h) and their temporary stor

age in building 23; 
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the collection of 55 tin boxes of 30 1 and 7 drums of 220 1 containing 

plutonium contaminated wastes produced in the wet combustion facility of 

building 10 and their transfer for interim storage to building 23; 

the collection of 5 drums of 220 1 containing resins from the water 

treatment unit in building 2, each placed in a 600-1 concrete shielded drum 

and their transfer for interim storage to building 25; 

the transport of 220-1 drums and other packages with unconditioned 

solid waste showing surface dose rates below 5 mGy/h (500 mrad/h) to the 

waste treatment facility of the SCK/CEN for conditioning and ultimate 

disposal; 

the re-conditioning of 14 drums of 220 1 containing bituminized pluto

nium contaminated waste with concrete into 400-1 overpack drums in view 

of sea dumping. As the 1983 sea dumping operation was postponed sine die, 

these drums were transported to the waste facility of the SCK/CEN; 

the cutting up of large sized solid wastes and packing of the pieces 

into 16 drums of 220 1. 

As usual , routine operations consisted of paint ing, weighing and labelling 

of all waste packages, bookkeeping and the preparation of various shielded 

drums. 

4.2.2 Solid Waste Balances 

An overview of the different types of solid wastes produced in 1983 is given 

in table 12. The various solid wastes transferred to the waste treatment fa

cilities of the SCK/CEN during 1983 are summarized in table 13. An overview 

of the solid wastes stored onsite is given in table 14. 

Table 12 Low-level Solid Wastes Produced and Collected in 1983 

I Type of Waste 

i 1. Various packaged wastes to be 
! condit ioned by the ^CR/CtN 
i lexposure rate < ü mGy/h (<500 m r a d / h ) ] 

Combustible i , y wrapped into p las t i c 
, bags and pre-compacted 

1 Non combustible 6, y in drum 

. Non combustible t,y wrapped in p last ic 
! sheet, to be cut up and packaged 

I Absolute f i l t e rs 

P re - f i l t e rs 

1 2. Various wastes wrapped tn p last ic 
I bags p rov is iona l l y stored in drums, 
1 awa i t i ng fur ther condi t ion ing 
I (exposure rate at contact > b mGy/h 
! '>500 mrad/h) up to 100 mGy/h ( 1C r a d / h ) ) 

Combustible 0, y 

1 Non combustible t, y 

Packing 

3,975 p las t i c bags pre-compacted 
in 220-1 drums 

220-1 drum 

p las t ic packages of 
var ious contents 

cardboard box in p las t ic bag 

cardboard box in p las t ic bag 
<£ p r e - f i l t e r s per box) 

220-1 drum i n shielded 600-1 drum 

220-1 drum in shielded 600-1 drum 

Number ; 
of Items J 

311 

154 1 

76 ! 

U l I 

2U ! 

3 

2 1 
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Table 13 Solid Wastes Transferred to 5CK/CEN During 1983 (26 transports) 

T r u i D • i Number 
; T y " ' o f W a 5 t ' J P i c k l n « | of Items j 

I 1 I I 
1 Combustible 6, Y £5 mGy/h (<.5O0 mrad/h) | x220-l drum I 275 i 

, Non combustible B.Y < 5 mGy/h ! 
( 5 500 mrad/h) 220-1 drum 130 j 

1 Absolute filters £ 5 mGy/h (£500 mrad/h) | cardboard box in plastic bag | 120 ! 

, Pre-fllters < 5 mGy/h ( < 500 mrad/h) cardboard box in plastic bag j 

'4 pre-filters per box) 126 

I Pu-contaminated I | I 

Pu < 1 g/package 30-1 box j 14 ] 
1 g < Pu < 2 g/package 30-1 box 20 
Pu > 2 g/package 30-1 box 23 ! 

1 Concreted solid wastes 8, Y 1 600-1 drum | 1 | 
1 1 1 ! 

Table U Solid Wastes Stored Onsite, as of December 31, 1983 

1 . 

1 2. 

1 3. 

Type of Waste 

I n c o n d t t i "ned wastes < 500 m r a d / h , 
ready for transfer to the SCK/ChN 

Combust ibte 6 , Y 
Non combustible B, Y 
Absolute filters 
Pre-f i l ters 

Ventilation filters with exposure rates 
at contact > 500 mrad/h to be condi
tioned in 'he shielded caisson ( B. 23B) 

Absolute fi lters 

Wastes requiring further treatment 

3.1 Pu-contaminated wastes to be 
treated in the wet combustion faci l i ty 

Ashes (0.7 kg Pu measured) 
Various (5.4 kg Pu measured 

3.2 Pu-contaminated waste stored on 
the account of Belgonucléaire (2.1 kg Pu) 

3.3 Wastes requiring remote treatment 
in the shielded caisson of B. 23B 

Combustible 6 , Y > 500 mrad/h 
Non combustible 0, y >500 mrad/h 
Unidentified wastes mixed with 
VV1/VV2 ventilation filters 
Off-gas filters (ce'.l 03) 
Off-gas fi lters <B. 5/22) 
Pieces of equipment with high dose 
rates 
Contaminated concrete > 5 mGy/h 
( > 500 mrad/h) 
240 graphite jackets or EDF-2 
elements 
Resins and diatomaceous earth from 
water treatment B. 2 in 200-1 
plastic bottles 
Pu-coniamlnated wastes, not meas
ured, wrapped in plastic sheets 

3.4 Pu- and/or J IJ-contaminated 
wastes to be measured 

3.5 U-Pu alloy oi ly scraps 
i0.7 kg Pu: 460 kg U) 

3.6 Pu-contamtnsled wastes (glass. 
rc-Mns. e t c h measured content 31 g Pu 

Packing 

220-1 drum 
220-1 drum 

cardboard box in plastic 
cardboard box in plastic 

(4 pre-f i l ters per box 

cardboard box in plastic 
and in lead box 

bag 
bag 

) 

bag 

plastic bottle in t in box 
30-1 box 

30-1 box 

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

concrete container 
concrete container 
concrete container 

concrete container 

220-1 drum in shielded 600-

concrete container 

concrete container 
shielded 600-1 drum 

wooden box 

30-1 box 
220-1 drum 

tin can in welded plastic 

.30 1 box 

drum 
drum 

drum 

bag 

Number 
of Items 

299 
79 

163 

66 

2 

22 
239 

69 

53 
46 

92 
10 
5 

4 

13 

3 

15 
3 

2 

156 
61 

47 

17 

Location | 

[!. 
11. 
1). 

B. 

B. 

B. 
B. 

B. 

B. 
B. 

B. 
B. 
B. 

B. 

B. 

B. 

B. 
B. 

B. 

B. 
B. 

H. 

H. 

23 
23 i 
23 ! 

23 1 

23 1 

22 1 
22 I 

22 

25 1 
25 1 

23*25 1 
25 1 
25 1 

25 1 

25 1 

25 1 

25 1 
25 

25 

22 I 
23 

22 I 

21 
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4.2.3 Remote Treatment of Solid Wastes 
The construction of the multipurpose unit for the remote treatment (segrega

tion and conditioning) of solid wastes (see table 14, items 2 and 3.3) , lo

cated in annex B to the low-level waste treatment and storage building 23, 

was completed during the period under review. Functional testing took place 

and extensive integral remote cold tests were carried out to verify the re

liabili ty of the functions of the shielded caisson and i ts equipment, and to 

give the operational crew a perfect t ra in ing . This phase gave rise to consi

derable improvements of the installation and ended in the successful active 

startup during the fourth quarter of 1983. 

A compilation of the most important works carried out in this unit is given 

hereafter: 

the compacting equipment of the HEPA filters was installed in the hot 

cell, end of April. Modifications and adjustments according to the test re 

sults improved its functioning; 

the reliabili ty of the c i rcular inflatable joints originally foreseen to 

achieve the tight coupling of the so-called VV2 concrete containers and the 

220-1 drums in their appropriate openings of the hot cell proved unsatisfac

tory. Consequently, the tightening principle had to be modified completely, 

together with the related equipment. The concrete containers are now placed 

into an overpack drum provided with an outer flange which is hoisted and 

pressed against a neoprene gasket glued onto the floor of the hot cell ; the 

220-1 drum is directly pressed on a similar type of gasket. These modifica

tions took several weeks, but proved to be perfectly reliable during inten

sive testing and active operation; 

the mixer foreseen for the conditioning of finely divided waste mate

rial (sand, diatomaceous ear th , resins, etc.) with cement milk was con

structed, installed and improved according to the tests carried out in the 

cell; 

additional equipment such a s the grab tool for the HEPA fi l ters , the 

mobile working table , the vacuum cleaning system, the mobile command box 

of the telescopic arm with i ts r a i l s were alsc constructed, installed and 

adapted according to the test resul ts ; 

a new feed vessel for the cement milk comprising a mixer and a 

screen, fixed on a mobile support and connected to the cement pump were 

constructed and successfully tested. 

The functional testing of the various pieces of equipment was intensively 

pursued during the first half of 1983. Owing to the multipurpose character 

of the unit and to the fact that pract ical ly all the equipment had to be 

constructed as prototypes, this phase gave rise to numerous time consuming 
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modifications and improvements, on the other hand, these tests and the re

sulting adaptation of the equipment was an excellent instruction and t ra in

ing period for the operators and for the technicians of the General Services 

section, who were carrying out the construction and installation and who 

will be responsible for the maintenance if the facility. 

Integral remote cold lests were started in September and took almost three 

months. After some further final modifications and adaptat ions , the active 

operation of the unit was started on December 1, 1983. The first VV2 con

tainer was emptied, i ts content segregated and measured. The refilling of 

the emptied VV2 container was started with non combustible wastes showing 

dose rates at contact of more than 2 mGy/h (200 mrad/h) . The content of 3 

220-1 drums containing non combustible wastes with dose rates at contact at 

the filling date of more than 5 mGy/h (500 mrad/h) was also segregated, 

measured and repacked. 

The first results showed that the segregation according to the radiation and 

to tbi nature of the waste is a basic operation allowing a high separation 

factor between wastes with dose rates above and below the fixed threshold 

of 2 mGy/h (200 mrad/h) , i . e . waste that has to be treated in the shielded 

caisson and waste that can be transferred to the waste treatment facilities 

of the SCK/CEN for treatment and conditioning. About 75% of the segregated 

solid waste had a dose rate at contact below 2 mGy/h and 30% of the waste 

consisted of combustible and compressible material. The equipment perfor

mance was satisfactory; one telemanipulator went out of order and had to 

be replaced by the spare manipulator. 

View in the hot cell of the multipurpose unit for the treatment of solid 
wastes (left) with the covered openings for the concrete containers and 
220-1 drums. Drums containing compressible and combustible material are re
duced to 117th of their original volume (rightJ. 
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5. ANALYTICAL SERVICES 

During 1983, the Process Control Laboratory section consisted of five ana

lysts and live supervisors working in a five-shift schedule, one analyst 

and one group leader working in the daytime and one section head. The 

laboratories and working areas of this section are spread over the following 

building: the bituminization plant (B. 26, R010), the liquid waste treatment 

facility (B. 8, R216 and R220), the industrial development laboratory (B. 

10, R112) and the process control laboratory (B. 3 , R125 and R125a). 

During the year n..der review, about 8,200 analyses were made, comprising 

mainly: 

5,900 analyses of samples taken during the operation of the Eurobitum 

facility from the chemical pre-treatment according to thf standard Type A 

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 1LLW storage tanks; 

1,500 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 composition determination and dissolution 

tests hot waste concentrate tank 543 (B. 21), Sulfex decladding waste 

tanks 544 and 545 (B. 21), aluminium decladding waste tank 546 (B. 21), 

Zirflex decladding waste tank 540-13 (B. 24), hot waste collection tanks 

521-1 (B. 8) and 266-5 (B. 1) ; 

300 analyses related to solvent decontamination tests of residual or

ganic phases in the solvent separation and collection unit 234-1/2 (B. 8 ) ; 

aging test experiments on bituminized standard Type A waste samples in the 

frame of the SCK/CEN research contract with the European Community, sam

ples from the Belgian National Radioéléments Institute (IRE), intermediate 

level waste from the Institute for Energy Technology in Kjeller, Norway; 

samples from the Pamela pilot test facility; samples from the wet combustion 

facility and samples of diluent from Cogéma's reprocessing plant at La 

Hague after treatment in the Eurowatt facility (B. 10). 

500 analyses of different standard solutions used for analytical qual i 

ty control. 

Various analytical methods were improved, the most important one being the 

application of a quanti tat ive differential scanning calorimetric (DSC) deter

mination, together with the differential thermal analysis (DTA), for vacuum 

dried slurries and their mixtures with Mexphalt A85/40 in view of determin

ing the thermal characterist ics of suspicious mixtures prior to incorporation 

into bitumen. 
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Samples of the heei residues from the hot waste concentrate storage tank 543 

(B. 21) were sent to the SCK/CEN and to KfK for further composition ana

lyses in the frame of the continuing investigations on the origin of the 1981 

fire incident in the Eurobitum facility. At the end of the period under re 

view, the investigations were not yet completed and clear component identi

fication cannot yet be given. More efforts a re planned to apply different 

solvent extraction systems aiming at a successful isolation of identifiable 

components such as TBP degradation product monomères. 

More bituminized waste product (BWP) samples were sent to the SCK/CEN for 

continued leach test experiments in the frame of their research contract 

with the European Community on the characterization of solidified medium-

active waste forms. 

For the above mentioned analytical tasks , some new equipment was bought 

and adapted to radioactive operation conditions: 

a vacuum drying furnace for slurry drying prior to thermal analyses; 

a second DTA furnace installation in a glove box to guarantee the 

continuity of the frequent thermal analyses; 

preparation of a dry-bath heating block for slurry drying in a 

shielded blis ter; finalization is scheduled for 1984; 

preparation of a top-pan balance as a spare one for the balance in

stalled in blister 81/1 of the bituminization facility (B. 26); work to be 

finalized in 1984; 

modification of the Shimadzu spectrophotometer to be used with flow 

through cells under radioactive conditions; modifications scheduled to be 

finished in 1984. 

An intervention was carried out in the Eurobitum facility to unblock the a i r 

jets of the sampling systems for the intermediate level liquid waste buffer 

tanks 5800-3 and 5800-6. The jets had to be cut out, cleaned ultraso.iically 

and rinsed with solvent to restore their normal functioning after re-ir .stal-

lation. 

As from June 1983, the section head of the Process Control Laboratory pa r t i 

cipated part-time in the Syblepro studies. 
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Apart from the works described in section 2.3 of this chapter, the vent i l a 

tion crew, consis t ing of one day-crew leader and two operators, was mainly 

occupied with the control, survei l lance and maintenance of the venti lat ion 

in al l bui ldings ons i te . The crew was ass isted by technicians of the Gener

al Services for maintenance and repair works. In addition, the venti lat ion 

crew took part in the finalization of the venti lat ion system for the shielded 

caisson and related areas in bui lding 23. 

6.1 Maintenance and Repair 

During the period under review, the following important maintenance and 

repair works were carried out: 

In the h igh- leve l l iquid waste storage bui ld ing (B. 5 ) , the bal l bear

ings cf vent i lator 584-4 were renewed and the bel ts of fan 584-1 were e x 

changed. 

In the l iquid waste treatment faci l i ty (B. 8 ) , the belts of fan 585-5 

were renewed twice and the ball bearings of the motor were exchanged . 

Furthermore, the belts of fans 585-1 and 585-6 were exchanged once and 

those of fans 585-E3 were renewed twice. 

In the Industrial Development Laboratory (B. 10), the DOP injection 

points were insta l led on the different venti lation c ircu i t s . 

In the low-level solid waste treatment and storage bui lding (B. 23 ) , 

the crack in the exhaust duct of the venti lation was repaired and the belts 

of fan 10V4 were renewed. 

The venti lat ion system of the waste shed was reconnected and put in 

operation after the reconstruction of this shed to the north side of B. 23A. 

In the intermediate level l iquid waste storage building (B. 24) , the 

belts of fan 111 were exchanged once and those of fan M197 were exchanged 

twice. 

In the interim storage bui lding for solid wastes (B. 25) , the be l t s of 

the exhaust fan were exchanged. 

In the bituminization faci l i ty (B. 26) , the bal l bearings of fan VE43-1 

were renewed, the crack in the fan house of fan VE43-1 was repaired and 

the belts of fan VE43-E2 were exchanged. 

During the year under review, the venti lation system of the multipurpose 

unit for the remote treatment of solid waste in bui lding 23B was f inal ized, 

tested and put in act ive operation. To this end, the ventilation system was 

connected to the s tack. The most important adaptation works of the v e n t i l a 

tion system can be summarized as follows: 
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the filter casings were adjusted and modified, allowing the use of 

standard filters; 

the automatic air supply regulation flap was repaired. 

6.2 Filter Consumption 

A summary of the filter consumption in the various ventilation circuits 

during the last five years is given in table 15. All pre- and absolute fil

ters which were replaced or installed were tested for penetration with the 

di-octyl-phtalate (DOP) method. 

Table 15 Amounts of Filters Used in Ventilation Circuits During 1979-83 

j Ventilation Circuit 

| Laboratories - Hood extraction 

1 Laboratories - Room extraction 

I Reception bui ld ing - Extraction 

1 Plant bu i ld ing - HDE 

j Plant bu i ld ing - MDE 

! T i n k s B. 1 - Vessel venti lat ion 2 
I Rooms bu i ld ing 5 

I Off-gas bui ld ing 5 
| Rooms bu i ld ings 6A/6B 

| Rooms bu i ld ing 8 

1 Off-gas bui ld ing 8 

1 Rooms bui ld ing 21 

1 Rooms bui ld ing 24 

I Off-gas bui ld ing 24 

1 Waste s torage (B. 25) and shed 

1 Rooms bui ld ing 26 

1 Vessel venti lat ion B. 26 

I Rooms bu i ld ing 27 

I Rooms bu i ld ing 23 

I Intervention works 

1 Supply bui ld ing 1 

1 Supply bui ld ing 2 

1 Supply bui ld ing 3 

1 Supply bui ld ing 26 

1 Supply bui ld ing 10 

Type of Filter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolute f i l ter 

absolute a i r f i l ter 
pre-f i l ter 

absolute f i l ter 
absolute a i r f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-f i l ter 
absolu.e f i l ter 

pre-f i l ter 
absolute f i l ter 

pre-VG 2 
absolute a i r f i l ter 

absolute f i l ter 
rol l -o-matic 3 ' / 4 ' / 5 ' 

drypacks 
rol l-o-matic 5' 

drypacks 
rol l-o-matic 3 V 4 ' 

drypacks 
rol l-o-matic 4' 

drypacks 
pre-f i l ter 

absolute f i l ter 

Number of Filters Used 

1979 

15 
-
-
-
6 
I 
-
-
-
-

32 
-
4 
-
I 
1 
-

12 
5 
7 
4 
4 
3 
3 
-
-
-
-

24 
42 

4 
4 
-
-
6 
6 
-
3 
1 

1980 

_ 
-
-
-

44 

a 
24 

4 
24 
24 

4 
3 
5 
-
-
-
8 

24 
4 
4 
2 
2 
3 
3 
1 
1 
2 
2 

10 
12 
7 
7 
4 
4 

14 
14 
6 
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 

l 
in 

1983 i 

10 I 
10 | 
28 | 
20 | 
8 I 

| 
44 I 

| 
24 ! 
24 1 
8 1 
6 1 
9 1 
6 1 

| 
| 

14 | 
28 | 

7 1 
7 1 
2 1 
2 1 
3 1 
3 1 
1 
1 
-
-

21 
20 
10 
11 
12 
2 

43 
21 
9 
~ 

7 
70 | 
2 1 

25 1 
2 

20 
2 1 

15 
58 
40 
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7. AUXILIARY SERVICES 

Besides the solid waste management (see section 4.2 of this chapter), the 

Auxiliary Services 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 4.6 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 machines and two 

drying machines operating more than 3,250 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 clean

ers were occupied full time in the Industrial Development Laboratory 

(B. 10). 

In addition, the solid waste handling crew carried out the following tasks: 

reception and distribution of liquid chemicals (NaOH, HN03) and 

transport of various materials onsite, notably boxes with plutonium bearing 

wastes to the wet combustion facility in the Industrial Development Labora

tory (B. 10); 

transfer of the semi-circular shed installed to the north of the high-

level liquid waste storage buildings (B. 5/22), which was dismantled by an 

outside firm, to the north-west side of building 23A, where it was recon

structed by the same outside firm. The solid waste handling crew assisted 

in the concreting of the new floor of the shed, the painting of the lower 

part of the external walls, the concreting of a platform behind the rear 

wall and the assembly of the ventilation system of the shed; 

removal of contaminated concrete from the old floor of the shed; 

installation of storage racks in the shed; 

construction of a rigid plastic room with separate ventilation in the 

shed for the repair of contaminated manipulators, removed from building 23B; 

reception and alkaline pre-treatment of U m3 of spent solvent from the 

reprocessing plant at La Hague, and transfer of the solvent to the Eurowatt 

facility (B. 10) in Safrap containers. 
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The s'eam supply lines from the electricity producer EBES to Eurochemic, 
through which steam under a pressure of 12 kg and at a temperature of 
210" C is delivered, started to leak at several points in 1983. The tubes 
and compensators badly suffered from corrosion. The wall thickness of the 
lines, originally 6 mm, had shrunk to 2 mm in several spots (see details 
left). Repairs, the installation of new and better isolation and the installa
tion of fixed points according to the hot box system (pictures right J occu
pied most of the mechanical workshop during the last U months of the year. 
Works will be continued in 198b. 
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8. GENERAL SERVICES 

The General Services section remained under the responsibility of the Plant 

Operation Department. A new section head was appointed as from January 

1, 1983- During the period under review, the General Services section con

sisted of £5 permanent members, who performed 65,832 effective manhours, 

79% of the total of 83,656 manhours spent on the various projects and main

tenance works carried out by the General Services section. Eighteen job 

students performed 2,696 manhours (3%), six trainees performed 3,768 man-

hours (4%) and fifteen technicians hired temporarily from outside firms per

formed 11,360 manhours (K%). The breakdown of hours spent by the dif

ferent groups of the General Services section on the various projects and 

maintenance works is given in table 16. 

8.1 Mechanical Workshop 

Routine and preventive maintenance of all ventilation equipment, mechanical 

devices, pumps, piping and sani tary systems was carried out a s usua l . The 

six-shift crew ensured the proper operation of the utility systems. In add i 

tion, they made the revision of equipment (valves, steam t raps and rota

meters) recuperated during the dismantling of the valve gal lery on the 6th 

floor of the main plant bui lding. The two mechanics permanently occupied 

in the Industrial Development Laboratory carried out routine work and a s 

sisted in the construction and testing of the Pamela test facility and the 

wet combustion and plutonium recovery instal lat ions. 

A summary of the main works carried out by the mechanical workshop 

during 1983 reads as follows: 

repair and modification of the water treatment unit of the fuel element 

reception and storage building (B. 2); 

modifications of the Eurowatt unit; 

completion of the multipurpose unit for the remote treatment of solid 

wastes (B. 23B) and assistance in the cold tests and active s t a r tup ; 

revision of manipulators formerly installed in the head end cells 01 

and 03 of the fuel element reception and storage building (B. 2) for ins ta l 

lation and operation in the tight caisson of building 23B; 

revision of the piping system for the groundwater pumps of well pits 

3, L and 5: 

repair of the main steam lines on several points on both EBES and 

Eurochemic sites; 

proper insulation of the main steam lines from Eurochemic to EBES on 

the parts made accessible for repair work; 
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fabrication of 25 large barrels for sea dumping; 

modification of the nuclear chemical plant (NCP) evaporator pump cells 

in room 202/203 of the liquid waste treatment facility (B. 8 ) , including in

stallation of a new dr ip tray and piping for the Labour pumps; 

fabrication of three beads production pots for the Pamela project; 

fabrication of the warm water spraying unit for the cleaning and 

rinsing of the emptied intermediate level liquid waste storage tanks in 

building 21/24; 

completion of the wet combustion unit and installation of lead shield

ing around the glove boxes; fabrication and installation of a table support 

to hold plastic waste bags in the working area; finalization of the secon

dary waste treatment unit; and modification of the glove box ventilation 

system. 

8.2 Electricity 

Routine maintenance of the electrical installation and the lighting system 

of all buildings onsite was carried out, as well as the maintenance 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: 

installation and connection of a signal cable between the liquid waste 

treatment facility (B. 8) and the Industrial Development Laboratory (B. 10); 

installation of new aerosol monitors in the high-level liquid waste 

storage facilities (B. 5/22); 

renewal of the batteries for diesel unit 1 in the General Services 

building (B. 9); 

modification of the guard house alarm signalization to accomodate ad

ditional alarms from building 10; 

completion of the wet combustion instal lat ion; 

electrical installation of the hot waste transport container; 

installation of additional alarms for the plutonium installation in 

building 10; 

completion of th" Pamela testing units in building 10; 

modification of the Eurowatt installation; 

finalization of the electrical installation of the tight caisson and its 

auxiliaries in building 23B; 

modification of limit switches on the bridge in the tight caisson of 

building 23B and revision of manipulators; 

electrical installation of the semi-circular shed which was moved to 

the north-west of the low-level solid waste treatment and storage building 

(B. 23); 
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Table 16 Balance of GSS Manpower for Different Works 

! 1 l i 
I Projects | Groups of Main Effort | Manhours | 

I Mercury separation j Mechanical workshop | 346 | 
1 I Instrum. and Electr. | 196 | 
I | Civil engineering | 10 | 

1 1 | c - 552 | 

I Wet combustion | Mechanical workshop | 1,758 | 
1 I Instrum. and Electr. | 2,421 | 
I | Civil engineering | 75 1 

1 1 |E = 4,254 | 

| Eurowatt j Mechanical workshop j 3,659 1 
I I Instrum. and Electr. j 717 | 
1 I Civil engineering | 5 1 

1 1 |£ = 4,381 | 

| Pamela pilot test installation | Mechanical workshop | 4,015 | 
I | Instrum. and Electr. | 2,138 | 
I | Civil engineering | 145 ( 

i i i i 1 1 |£ = 6,298 | 

| Pamela construction site | Mechanical workshop | 195 1 
I I Instrum. and Electr. j 338 j 
I | Civil engineering j 23 | 

1 1 \z = 556 j 

| Solid waste conditioning | Mechanical workshop | 7,453 1 
| facility (B. 23B) j Instrum. and Electr. | 2,332 j 
I | Civil engineering | 115 1 

1 1 |l = 9,900 | 

| Sybelpro | Mechanical workshop | 319 1 
| I Instrum. and Electr. j 204 1 
I I Civil engineering | 176 | 

1 1 |£ = 699 I 

| KfK | Mechanical workshop | 9 1 
I I Instrum. and Electr. j 359 1 
I | Civil engineering | 0 | 

1 1 |£ = 368 | 

I Maintenance works in POP | Mechanical workshop | 13,778 1 
j excluding general servi.es | Instrum. and Electr. j 11,964 1 
1 buildings | Civil engineering | 2,904 | 

I | |£ = 28,646 | 

http://servi.es
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Table 16 (continued) 

1 Maintenance works 
1 services bui ld ings 
I in residence build 

I Maintenance works 
I administration 

| Maintenance works 
I Health and Safety 

I TOTAL 

in general 
and 

mg 

in 

for 
Department 

Mechanical workshop 
lnstrum. and Electr. 
Civil engineering 

Mechanical workshop 
Instrum. and Electr. 
Civil engineering 

Mechanical workshop 
lnstrum. and Electr. 
Civil engineering 

it = 

k = 

iz = 

13,140 | 
6.605 I 
3,848 | 

25,593 1 

170 | 
477 1 
185 I 

832 | 

176 | 
1,385 I 

16 | 

1,577 I 

83,656 | 

installation and connection of the power lines for the auxil iary in

stallations of the Pamela vitrification plant; 

renewal of the electrical installation in well pits 3 , 4 and 5; 

- electrical connection of the Sybelpro offices. 

8.3 Instrumentation and Electronics 

Apart from routine maintenance works in all the buildings, the shift crew 

ensured the maintenance of the instruments in the Plant Operation Depart

ment and cleaned numerous instruments coming from the dismantled valve 

gallery on the 6th floor of the main plant building by means of sandblast

ing. 

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

revision of burst detectors and hand monitors; 

adaptation of the new video recorder and monitor for tank inspection; 

establishment of an instruments inventory for Sybelpro; 

revision of conductivity measurements in building 2; 

instrumentation of ultrasonic flow meter and air-lift on scrubber in 

building 8; 

installation of telephones in the Sybelpro offices; 

repair of public address system, telephones and clocks, damaged by 

thunderstorm; 

updating of electronic spare pa r t s ; 

construction of current cal ibrators; 
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Equipment lor 

the sandblasting 

of various 

instruments 

recovered from 

the dismantled 

valve gallery 

on the 6th t'lnnr 

of the main 

plant building. 

r e p a i r of flow meters ft vn ?• -un.N'i»er we ' ' p i t s ,ind ass is t . i • e 

du r ing the teMinq of the pump- : 

r e p a i r <t l'-vitine and v.Mil •, i at : •:<. : n^t urne» t.i t i c i in b u i l d i n g 10; 

revision of • .'inln'rr.i pever s;.,.; 1( : I s ' .ibi i i /ed tension g e n e r a t e i 

bu i ld ing 10; 

r e p a i r M ' ' ;e thermos: it ic i< • ' 'h I T ^ r ' ^ s i o n tes ts in B. 10; 

completion of the mst nime» ' i » iv. f tin; mncn ' -y s e p a r a t i o n / d e n i t r a t : >n 

unit <B. 10); 

completion of the ins t rumenta t ion for the wet combustion i n s t a l l a t i o n 

in b u i l d i n g 10; 

modification of the Eurowatt i n s t rumen ta t ion (B . 10) ; 

completion of the ins t rumen ta t ion of the Pamela test i n s t a l l a t i o n in 

bu i ld ing 10; 

r e p a i r of video r eco rde r , rev is ion and c a l i b r a t i o n of plutonium wound 

detector and r e p a i r of sample c h a n g e r s for the hea l th and safe ty s e r v i c e s 

in bu i ld ing 10; 

r e p a i r and maintenance of dif ferent a n a l y t i c a l i n s t rumen t s of the 

Process Control Labora tory sec t ion; 

completion of the ins t rumen ta t ion of the sh ie lded ca i s son in B. 23B; 

i n s t a l l a t i on of a drum sur face t empera tu re measurement d e v i c e , r e p a i r 

of the t u r n t a b l e d r ive and adjustment of the conveyor control in the b i t u m i -

nizat ion fac i l i ty (B . 26) ; 

adap t a t i on of bunke r cell 0 3 : remote control and p e r i f . o p e , t r o u b l e 

shooting on both waggons of the i n t e rmed ia t e level sol id waste s to rage f a c i 

l i ty ' B , 27) ; 

const ruct ion of a t empera tu re control and timer for the warm wate r 

s - r a y i n g unit for the c l ean ing of the emptied ILLW s torage t anks of B, 21/24. 
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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 repainting of old and new 

constructions, the maintenance of doors and door locks, the drilling 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 1983 reads as follows: 

cutting of several vitromet containers from the Pamela test installation 

in building 10; 

fabrication of intervention sheds for the roofs of buildings 21 and 24 

in view of the tank cleaning operation and in the main plant building, in 

the corridor in front of cell 6 (B101) in preparation of the international 

Reprocessing Input Tank Calibration Experiment (R1TCEX); 

clearing of the old civil engineering storage sheds near the entrance 

to the site and construction and arrangement of new storage sheds near the 

civil engineering workshop; 

repair of the roofs of building 9 and the canteen; 

preparations for tha installation of the Sybelpro offices; 

construction of a video room on the first floor of the Process Control 

Laboratory (B. 3); 

ground works for the auxil iary installations of the Pamela vitr if ica

tion plant; 

repair of the steam line from EBES to Eurochemic on the site of EBES; 

new floor covering in the pump rooms R202 and R203 of building 8 and 

masonry to modify and improve these pump cel ls . 

8.5 Contracted Services 

As usual , specialized bodies were contracted for the periodical legal and/or 

special maintenance jobs, i . e . inspection of electrical instal lat ions, lifting 

devices, chains, ladders, elevators, etc. Outside firms were contracted for 

the periodical maintenance of the lifting devices onsite and in the residen

t ial quarter , the telephone installation, the heating regulation system, the 

emergency power generators and the inside and outside cleaning of the 

buildings. 
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8.6 Stores 

As in previous years, the work in the three stores (general, mechanical 

and chemical) consisted of distribution, ordering and maintenance of mate

rials and spare par ts , and keeping the stocks at the best level of use and 

economy. 

8.7 Consumption of Utilities 

Steam (delivered by EBES; 12 atm.; 190° C): 33,257 t . 

Filtered water (own production): 206,247 m3. 

Demineralized water (own production): 1,302 m3. 

Drinking water (delivered by P1DPA): 7,413 m3. 

Electricity (delivered by EBES; 6,300 V): 9,109,850 kWh. 

Compressed air : three a i r compressors, each with an output of 1,000 Nm3/h, 

are being operated alternatively, one at a time, for approximately 50% of 

the time under full load; switch over from one to the other is made every 

week. In a l l , the a i r compressors were in operation during 8,760 hours. 

Emergency power: the two diesel generators (700 kVA and 400 kVA) were 

tested for about two hours each month, without putting them on the emer

gency power distribution system. In addition, they were tested twice during 

two hours at full charge while simultaneously checking the performance of 

the emergency power distribution system. 
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Drawing Office 

During the year under review, works at the drawing office were mainly 

concerned with the equipment of the storage facility for vitrified high-level 

wastes (Building 29) and the cold testing of the solid waste conditioning 

unit in Building 23B. 

As regards the storage facility for vitrified wastes, assistance was given 

to the Plant Operation Department in the discussions with the architect-

engineer and possible suppliers of equipment. Further a study was made of 

the uti l i t ies and the waste connections and of a grab tool to handle either 

Pamela or AVB containers in the storage facil i ty. 

In the solid waste conditioning unit (Building 23B), some of the equipment 

was improved: the tightness between the circular concrete containers and 

the floor of the cell was simplified and the inflatable rubber joints were 

eliminated. A study and installation drawings were made for the confinement 

of contamination in room 202 of Building 8, mainly during the maintenance 

works on the Labour pumps. Further a study and fabrication drawings were 

made for a sampling system in rooms 13 and 14 of Building 8, to be oper

ated during the waste transfer from either Cinderella or Alona containers 

into vessel 532-9b. 

Other important t asks consisted in designing a shielded transport container 

for 220-1 waste drums and in devising a system for the removal of the con

taminated pre-coat filtering material of the purification system of the pond 

water in Building 2. 

Drawings were made for: the Pamela pilot installation in Building 10, a 

grab tool to handle exclusively Pamela containers, connections in Building 

8 for the secondary waste coming from the Pamela building, piping in 

Building 5/22 connected to the aer ia l transfer line feeding the Pamela 

plant , and modifications and improvements of the Eurowatt instal la t ion. 

The works concerning the connection of u t i l i t ies , off-gas and waste lines 

from the Eurochemic facilities to the Pamela plant were ordered and super

vised by the drawing office. They were carried out by an outside firm. 
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Various flowsheets, mainly for Building 8, were updated, and assistance 

was given to the Sybelpro group: the future codification system was set up 

in common and numerous drawings and documents were copied to their in

tent. 

During 1983, the drawing office made 133 drawings and 9,080 reproductions. 
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New Works 

1. STORAGE OF VITRIFIED WASTES 

The pre-project study of the storage facility for the vitrified products 

resulting from the solidification of Eurochemic's high-level liquid waste in 

the Pamela plant, started in November 1982 by Belgonucléaire, was com

pleted in September 1983- The civil engineering work was already started 

in July 1983, after discussion of a preliminary safety analysis with the 

Belgian safety authorities. The location of the building was modified and 

Construction 

of the 

storage 

facility for 

vitrified 

wastes; 

progress of 

the works 

as of 

November 

1983. 
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fixed to the north of the Pamela vitrification p lant , at a distance of about 

52 m. Only the storage module for the vitrified products from Eurochemic's 

low-enriched waste concentrates (LEWC) will be bui l t , but provisions are 

made for the construction of an annexed storage module for the vitrified 

products from Eurochemic's high-enriched waste concentrates (HEWC). Belgo-

nucléaire acts as the indust r ia l architect for the realization of the project. 

The building comprises mainly: 

(1) a reception gal lery; 

(2) a handling hal l ; 

(3) a storage module for 1,500 Pamela containers; 

(4) technical rooms. 

The reception gallery permits the access of the self propelled waggons 

moving on r a i l s , loaded with two transport casks each containing one glass 

container coming from the Pamela bui ld ing. The transport casks are lifted 

through a t rap door in the ceiling to the transfer s tat ion. 

The handling hall covers the whole area of the building and ensures the 

connection between the reception ga l le ry , the transfer station and the stor

age module. It is equipped with a 40-t c rane . 

The storage module consists of a shielded cel l , the ceiling of which is 

penetrated by alveoli plugged by means of a double concrete stopper. Each 

alveolus houses a stainless steel basket penetrat ing t i l l the cell bottom. 

Each basket can receive six Pamela glass containers . A forced a i r draft en

sures the removal of the heat released by the containers . 

A shielded unloading flask, provided with a motorized shielded valve at the 

bottom and a motorized grab tool, is used for the transfer of each glass 

container from the transport cask in the transfer station to one of the 

storage baskets . 

As already mentioned, the civil engineering work was started in July 1983. 

The concrete for the foundation of the building and the shielded walls of 

the storage module is already cas t . Most of the offers for the internal 

equipment have been received. The orders for the so-called storage equip

ment proper and for the ventilation have been placed. According to the 

schedule, the unit will become operational in the second half of 1985. 
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2. AVB PROJECT 

The AVB (Atelier de Vitrification Beige) project was continued in 1983. It 

is recalled that the AVB i s to vi tr i fy Eurochemic ' s h igh- l eve l l iquid waste 

result ing from the reprocessing of h ighly enriched uranium fuel (about 800 

m3) as well as the h igh- leve l l iquid waste generated by the recommissioned 

p lant , Eurochemic part i c ipat ing with 60% in the construction c o s t s . 

The detai led pre-project study was completed in 1983. The French Société 

Générale pour l e s Techniques Nouvelles (SGN) which s igned a contract with 

the Belgian Government on the des ign and construction of the AVB formed a 

temporary partnership with Tractionel Engineering International ( T E D . The 

partnership submitted a commercial offer in April and a technical f i le in 

June. The la t ter was completed and updated in the second half of the y e a r . 

Eurochemic personnel continued to be c losely involved in the eva luat ion of 

the technical documents in collaboration with representatives of the Belgo-

process s y n d i c a t e . 

The Belgian safety authorit ies started to examine the first version of the 

safety report concerning AVB so that they wi l l be able to g i v e their advice 

s imultaneously on that insta l lat ion and the plant recommissioning project . 

Under the terms of the Convention with the Belgian Government Eurochemic 

has to pay the costs of the works required exc lus ive ly for the v i tr i f icat ion 

of the Company's h igh- leve l l iquid was te . These works comprise the s e p a r a 

tion of the mercury from the HEWC and the selection of a su i tab le g l a s s for 

those so lut ions . Both works were completed in 1983. The mercury separation 

test programme confirmed the chemical parameters of the process es tabl i shed 

on laboratory s c a l e in 1981 and allowed to determine var ious operating con

d i t i o n s . The study of the g l a s s to be used for the v i tr i f icat ion of the HEWC 

was completed by the CEA according to an R & D contract concluded with 

Eurochemic. On th i s occas ion , a meeting was held with CEA representat ives 

which took p lace at Marcoule in May. The discuss ion confirmed that the 

g l a s s proposed by the CEA does hardly differ from the one considered for 

the AVB conceptual study and that the vitrif ication of Eurochemic's HEWC 

(containing 18.09% of A1„0-) in the AVB should produce some 369 tonnes of 

g l a s s in 5 .5 y e a r s . 



Pipework in furnace cell. Pipework in LEWC reception cell. 

Progress of Pamela construction works in January (down) and in December 
1983 fdown right). 
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3. PAMELA VITRIFICATION PLANT 

During 1983, works for the Pamela v i t r i f ica t ion p lant unde r cons t ruc t ion on 

the Eurochemic si te consis ted p r imar i ly in the coord ina t ion of the works of 

the German and Belgian c o n t r a c t o r s , the in s t a l l a t ion and assembly w o r k s , 

an'j' the de t a i l ed technica l p l a n n i n g . 

The p rog res s of the remaining p l a n n i n g for the h a n d l i n g equ ipment , i n 

c luding the control system, was inc reas ing ly a c c e l e r a t e d . Final accep tance 

of the f i r s t assembl ies took place and a l l p r e p a r a t i o n s for funct ional and 

performance tes ts a r e made . 

The cons t ruc t ion of the faci l i ty is completed to a very l a r ^ e e x t e n t , i n a c 

cordance with the bas ic t imetable and the sequence of the asserrbly of the 

different u n i t s . The b u i l d i n g i tself was accepted by DWK in October 1983 

and t h e complete bu i l t in frames, p l a t e s , t ies and the l ike were accepted 

in September 1983, within the period p r e s c r i b e d . The f inal acceptance of the 

a i r condi t ioning and ven t i l a t ion equipment followed in December 1983. 

For a l l the o ther u n i t s , the progress of the works was the following by the 

end of the yea r unde r review: 

a i r condi t ioning and ven t i l a t ion 

u t i l i t i e s and secondary waste 

100% 

85% 
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- electrical equipment 80% 

- process engineering 55% 

- instrumentation 40% 

- lifting gears , cranes and elevators 80% 

- auxi l iary instal lat ions 75% 

- painting 80% 

- doors, gates and windows 98% 

- power manipulators 40% 

- handling equipment 5% 

Further, the central component of the vitrification p lant , the ceramic melt-

er, was built into the furnace cel l , in November, according to the schedule, 

and the assembly of its peripherical equipment was s tar ted. 

All the contractors part ic ipat ing in the project have finished their works 

for 1983 within the anticipated time schedule. The cost estimate of the 

project, updated t i l l 1985, remains within the approved budget . 

4. PLANT RECOMMISSIONING STUDIES 

As pointed out in section 4 of the 1st chapter , Synatom, Cogéma and DWK 

decided, on May 27, 1983, to set up the Sybelpro study syndicate which has 

the task to investigate the feasibility of recommissioning Eurochemic's for

mer reprocessing p lant . Sybelpro has to carry out studies on the safety 

aspects , the investment and operation costs, as well as the planning of the 

construction phase in order to enable a definite decision on plant recommis

sioning. 

To meet these t a s k s , two study groups were established: the Sybelpro team, 

comprising personnel from Eurochemic, Belgonucléaire, the Belgian Nuclear 

Energy Research Centre (SCK/CEN), Trabel and the Sybelpro par tners , is 

responsible for the design studies, while the temporary par tnership Trabel, 

formed by the Belgian engineering offices Electrobel and Tractionel, is 

charged with the detailed engineering s tudies . 

A period of nine months was foreseen to complete these s tudies , i . e . from 

June 1, 1983 to February 29, 1984, so as to obtain an advice of the safety 

authorit ies in February 1984 and to enable the Sybelpro organs to formulate 

a recommendation on plant recommissioning in the course of March 1984. 

The studies progressed according to schedule, and in December 1983 the 

safety aspects of the project were discussed with the Radiation Protection 

Service of the Ministry of Public Health. 
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Health and Safety 

1. PERSONNEL 

During 1983, the staff of the Health and Safety Department consisted of 33 

persons. At the end of the year, one of the SRP surveyors hired from Belgo-

nucléaire left the Company. The two guards engaged on the account of DWK 

for the surveillance of the access to the Pamela construction site are in

cluded in the above r »ntioned number. They remain under the supervision 

of the Health and Safety Department. 

2. RADIATION PROTECTION 

The health and safety staff carried out the various tasks related to the 

physical control in a Class 1 nuclear facility as determined by article 23.1 

of the Belgian Royal Decree of February 28, 1963, covering all activities 

carried out on Eurochemic's s i te , either by the Company's own staff, hired 

workers, workers of outside firms in joint projects, t ra inees , visi tors , etc . 

2.1 Personnel Monitoring 

2.1.1 Individual External Dosimetry 

Dose to the whole body. According to the current Belgian regulations, 

which are not yet adapted to the latest European Community directives, the 

quarter ly 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 equivalent to 230 mrem; any planned 

overpassing or any work carried out in a high dose rate environment must 

be authorized beforehand by the issuance of a planned radiat ion exposure 

permit (PREP). During 1983, 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 recorded for the year 

1983. The highest individual yearly dose equivalent recorded was 1.77 rem 

(17.7 mSv), Neither the quarterly maximum allowed dose equivalent of 3 ren 

nor the maximum allowed accumulated life dose of 5(N-18) rem was reached 

by any worker. 
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. ! i 501 - 1 1,001 - ! 3,001 - J Highest Value ! 

Department < 500 mrem , nr.n ., „„„ r _,„„ ° . i , v — 1,000 mrem 3,000 mrem 5,000 mrem in mrem 
i 1 1 1 1 1 1 
1 ) ! 1 1 1 1 
i POD | 37 | 32 | 4 | - | 1,770 | 

GSS J 31 | 3 j - j - j 810 
| IDD | 2 9 ! 5 | - | - | 870 | 

j HSD ! 19 j 1 j - j - j 550 j 

I O t h e r s | 2 | - | - | - | 160 | 
1 i 1 i i i 1 
î TOTAL i 118 j 4l i 4 j - j 
i i i i i i i 

The following table shows the breakdown of Eurochemic's exposed workers 

according to the dose equivalent they accumulated during their professional 

l i f e , up to the end of 1983. From this t ab l e , it can be seen that 27.6% of 

the exposed staff accumulated a l i fe dose smaller than 5 rem, which i s the 

dose al lowed for one year of exposure to radiat ion . 

iw,„,.m.„t I < • ; , . , . ! 5-0 1- ! 1 0-0 1- ! 2 0-0 1- ! 3°-01- I *0-01- ! 50.01- ! 60.01- ! Highest ! Department _ D rem 10 r e m ^ r e m ^ ren) ^ r e m 50 r e m 60 rem 70 rem Value 

1 POD I 13 I 12 | 19 1 15 I 6 | 4 I 2 | 2 | 66.77 1 
j GSS ! 7 J 8 13 ! 5 I " ! l " j " J 43.65 j 
1 IDD | 20 I 6 I 7 I - 1 1 I - I - | - | 36.63 I 
! HSD j 4 ! 4 ! 5 J 4 j 1 j 2 ! - j - j 45.86 { 
1 Others | 1 | - I 1 | - I - I - I - | - | 11.60 | 
1 t 1 1 1 1 1 ' 1 1 1 

1 TOTAL | 45 1 30 | 45 1 24 | 8 | 7 1 2 | 2 | | 
1 1 1 1 1 1 1 1 1 1 1 

The l i fe dose accumulated by each indiv idual can a l so be compared to the 

value obtained from the formula 5(N-18) , g iv ing the following breakdown 

[expressed in % of 5(N-18) rem]: 

1 1 1 1 ' 1 " 1 1 
p. ,~ 1.01- 5 .01- 10.01- j 20 .01- 30 .01- 40 .01- Highest 
uepartment <_ 1* 5% 10% 20% 30% 40% 50% Value 

| POD | - | 6 | 10 | 31 | 18 | 6 | 2 | 46.02% | 

! GSS | i j 7 | 14 | 9 | 2 j 1 j - j 31.18% j 

1 IDD | 2 j 22 | 4 | 5 | - | 1 | - | 31.85% | 

| HSD j - | 4 | 5 | 3 | 3 | 5 j - | 37.50% j 

I Others | - 1 1 ! 1 1 - 1 - 1 - I - 1 5.52% | 

! TOTAL | 3 | 40 | 34 | 48 | 23 | 13 | 2 | | 
1 i i 1 1 1 1 1 1 1 

From th is table it appears that the accumulated dose is smaller than half 

the va lue obtained from the formula 5(N-18); 76% of the exposed workers 

remain below one fifth of the 5(N-18) rem va lue , corresponding to an a v e r 

age accumulation rate of 1 rem per y e a r . 
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The collective dose recorded in 1983 for Eurochemic's staff amounted to 62.9 

man-rem (for an average of 172 persons) and to 4.8 man-rem (for an aver

age of 40 persons) for other workers onsi te . 

Dose to the extremities. When workers are exposed to an i r radiat ion risk 

of the hands, lithium-fluoride disc dosimeters a re handed out. These are 

read at the Dosimetry Department of the SCK on a monthly bas i s , or imme

diately in case of a suspected high dose. In a l l , 608 LiF discs were issued 

during 1983. Neither the quar ter ly 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 recorded for three workers 

only. The highest yearly individual dose recorded was 7.55 rem. 

Dose to the skin . The external radiat ion dose to the skin is calculated by 

adding the beta doses measured on the dosimeters rented from the SCK to 

the external whole-body i r radiat ion dose measured with Eurochemic's thermo

luminescent dosimeters. Neither the quar ter ly 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 for internal contamination is based on the 

analysis and measurement of biological samples (generally ur ine , sometimes 

nose swabs, e t c . ) , collected as a routine or in case of suspected in take . 

When necessary, addit ional 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 confirmed positive result for the urine 

analysis or in case of doubt. 

During the year under review, 881 urine samples were analyzed in the bio-

assay laboratory; 496 urine samples were measured for plutonium alpha a c 

tivity (460 routine and 36 special or u rgen t ) ; 385 samples were measured 

for beta activity (383 routine a rd 2 special or u rgen t ) . Activity levels for 

alpha plutonium measured above the re l tvant investigation level were not 

confirmed in any new cases . Four known cases of in ternal plutonium contam

ination were taken care of in the usual way. All urine analyses for total 

beta act ivi ty , made by the oxalate method, showed resul ts below the inves

tigation level for strontium-90 
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2.2 Monitoring of the Plant 

The tasks assigned to the radiation protection group in the plant include 

frequent contamination and radiation surveys, assistance during hazardous 

operations, routine control of compliance with safety procedures, and 

advising on the execution of most interventions. During 1983, a total of 653 

hazardous work permits (HWP) were approved after investigation. 

The plant buildings, in stand-by, are regularly monitored for their radio

logical condition. In general, the situation is satisfactory. This assessment 

is confirmed by the reports of the approved control body, CORAPRO, after 

inspection vis i ts . 

Interventions were carried out in view of removing various localized spots 

with a higher than average radiation or which can become a source of con

tamination: cleaning and maintenance of the ventilation ducts, removal and 

reconditioning of the valves of the valve gallery of the plant, decontamina

tion of unit 266 for the collection of active effluents in building 1, decon

tamination and improvement of the NCP feed pump celts in building 8, etc. 

In building 2, the water treatment system was put back in operation, after 

completion of the maintenance and improvement works started in 1982. The 

medium-level waste tanks in buildings 21 and 24 were emptied, thus stop

ping the continuous operation of the bituminization facility and storage 

operation (B. 26 and 27), where the third bunker is nearly half filled. 

Provisional sheds were built on the roofs of buildings 21 and 24, giving 

access to the emp'.ed medium-level waste tanks, in order to carry out the 

rinsing and cleaning operations and to allow inspection of the inside of 

these tanks, using video cameras and recorders. The solutions produced 

during these rinsing and cleaning operations are transferred to building 26 

where the chemical pre-treatment is made on the basis of the results of a 

set of analyses. Bituminization is started when a batch of pre-treated solu

tions is accumulate1-:. 

In building 23B, the new cell for the segregation and conditioning of solid 

wastes was put in active operation after the completion of the cold commis

sioning tests . The semi-circular shed installed near building 5/22 was emp

tied, dismounted and re-constructed immediately to the north of building 23< 

A first test batch of L m3 of spent solvent originating from La Hague was 

unloaded in building 6 in view of its treatment in the Eurowatt unit (B, 10), 
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Two Cendrillon transport containers loaded with intermediate level waste 

originating from Kjeller were emptied in bui lding 8, in view of their treat

ment in the bituminization unit of bui lding 26. 

When de wet combustion unit was operated outside daytime working hours, 

the SRP supervisors and surveyors working in shift ensured the assistance 

in bui lding 10. 

2.3 Monitoring of Laboratories 

In addition to frequent surveys for radiation and contamination and con

trolling of compliance with safety procedures, the main task was the a s s i s 

tance to the operation of the ins ta l la t ions for the acid digestion of p.uto-

nium contaminated solid wastes (wet combustion) and the recovery of pluto

nium from the wet combustion products. The Eurowatt insta l lat ion in the hot 

wing of building 10 was also operated during a short time, for the treat

ment of a batch of contaminated spent so lvent . The development work on the 

vitrification of simulated h igh- leve l l iquid wastes continued in the pilot 

hall of building 10. 

In a l l , 50 hazardous work permits (HWP) were issued during 1983 for opera

tions in building 10. 

2 .4 Monitoring of Transports 

Vehicles carrying radioactive materials and leav ing the s i te were checked 

for compliance with IAEA transport regulat ions . 

2 .5 Monitoring of Stack Releases 

As in previous y e a r s , no fuel was dissolved in 1983. Consequently, no re

lated release of krypton-85, iodine-131 or tritium occurred through the 

stack. The releases of alpha and beta-gamma active aerosols were far below 

the allowed l e v e l s . 

2 .6 Aera Monitoring 

Thermoluminescent dosimeters were used to make routine measurements at 16 

different locations on and off the s i te grounds, to detect any radiation 

levels above natural background. No abnormal read-outs were recorded. 

Environmental water was sampled and measured for total alpha and total 

beta act ivi ty; the act ivi ty measured in the 108 samples which were collected 
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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 act ivi ty; al l measurements were within the normal 

ranges. 

The Dessel a ir monitoring station downwind from the stack did not register 

any activity above the normal natural or fall-out ac t iv i t i e s . 

2.7 Assessment of New Projects 

A total of 20 internal project applications (1PA) were approved after i n v e s 

tigation by the Health and Safety Department. For two of them, the approv

al of the control body CORAPRO had to be obtained beforehand. The d i s t r i 

bution of these IPA's among the various instal lations was the following: 

- plant (B. 1) 2 

- venti lation (B. 4) 1 

- HLLW storage (B. 5/22) 1 

- 1LLW storage (B. 21) 1 

- 1LLW storage (B. 2C) 2 

- research and development (B. 10) L, 

- sol id waste treatment (B. 23B) 1 

- l iquid waste treatment (B. 8) 7 

- bituminization facil ity (B. 26) 2 

The health and safety staff took part in the investigation and safety ana l 

ys i s of various important Eurochemic projects, such as the Belgian v i t r i f i 

cation workshop (AVB - B. 28; and the storage for vitrified waste (B. 29) . 

Especially in the second half of 1983, the health and safety staff spent a 

considerable part of their time participating in the preliminary safety a n a l 

ys i s 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 Contact Commission with the Authorities (CCA) met on September 29, 1983 

in Mol. The representatives of the authorities were informed on the follow

ing subjects: 

the general situation of the Company! the status of the execution of 
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the 1978 Convention signed between the Belgian authorities and the Com

pany; the transfer of the installations to the Belgian State; 

the status of the work onsite: bituminization of intermediate level l i 

quid waste (B. 26) and storage of bituminized products (B. 27); segregation 

and conditioning of intermediate level solid wastes (B. 23B); treatment of 

plutonium contaminated solid wastes (B. 10); the status of the construction 

of the Pamela vitrification plant (B. 31); 

the general description and the safety aspects of the storage of vi t r i 

fied wastes produced in the Pamela facility (B. 29). 

Several meetings were held with the Belgian safety authorities on the safety 

principles to be implemented in the studies for the recommissioning of the 

reprocessing plant. 

3. FIRST AID AND MEDICAL CARE 

During 1983, first aid and medical services were rendered as in previous 

years. According to regulations, 405 preventive medical examinations were 

carried out. In addition, staff members over forty were subjected to a heart 

examination by means of an electrocardiogram (129 of these examinations 

were performed) and to the determination of the cholesterol content in their 

blood (137 of the lat ter were performed). 

A training course for first-aid helpers given by an instructor of the Red 

Cross was organized. Eighteen Eurochemic staff members passed the exami

nation at the end of the course and obtained their certificate. 

4. CONVENTIONAL SAFETY 

Accidents. Seven non-radiation accidents occurred on the site, correspond

ing to an accident frequency of 19.2 per million worked hours in 1983. In 

1982, the frequency was 30.6 and in 1981 it was 27.6. No permanent invali

dity resulted from any of these accidents. Temporary absence from work due 

to these accidents amounted to 88 days in 1983. In 1982, it totalled 154.5 

days; in 1981 absence due to accidents totalled 137 days . Three accidents 

occurred on the way home in 1983. 

Fire-fighting Organization. The fire-fighting squad of a dozen volunteers 

drawn from various 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. According to the needs and possibilities, reasonable improve-
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ments were introduced. Portable extinguishers and two fire hoses were in

stalled in the prefabricated building serving as office area for Sybelpro. 

According to the agreement of May 1982 with CORAPRO, when the new s tar t 

up of the bituminization facility was approved, the fire-fighting water 

sprinklers installed in cell 005 of building 26 were re-tested in their pre

sence. Finally, advice was given for the fire-fighting equipment in the Pa

mela vitrification plant (B. 3D under construction. 

Regulatory Controls. According to the relevant regulations or safety proce

dures, all equipment the failure of which could incur consequences for the 

safety of the workers or the work premises has been regularly inspected 

and tested, either by external approved bodies such as A1B, Vinçotte, or 

by Eurochemic's own competent technicians. 

Protective Equipment. The readyness for use and good condition of all pro

tective and emergency equipment was ensured by regular checks and mainte

nance. 

5. MISCELLANEOUS 

Instrumentation. The availability of fixed and portable monitoring instru

ments was ensured by preventive maintenance, recalibration and replacement 

of obsolete or badly damaged instruments. A completely revised monitor for 

alpha and beta-gamma airborne contamination was installed for the monitor

ing of the effluents released from building 5/22 to the plant stack. A new 

reader had to be bought for the reading of our MBLE thermoluminescent 

dosimeters (TLD). Thirty new direct-reading pen dosimeters were purchased 

for the replacement of broken or defective ones. 

Emergency Preparedness. The emergency equipment was regularly tested, 

according to a fixed schedule. The instructions including the list of autho

rities to be warned in case of a serious accident were again updated in 

1983 by the Governor of the province of Antwerp. The internal instructions 

for Eurochemic's staff were modified accordingly. 

Security. The installation of a rolling gate with closed circuit TV cameras 

at the entrance of the site, controlled from the guard room in building 9, 

was studied; a cost estimate was made, but the decision to install the 

gate was postponed until more will be known about the future layout of the 

site. 
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Safety & Health Committee. The Committee of Safety, Health and Embell ish

ment of the Work Premises held nine meetings dur ing 1963. 

Inac t ive Waste. Several admin i s t r a t i ve forms had to be filled in to obta in 

a l icence a l l ov ing to cont inue to dump inac t ive wastes on the s i t e . 
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library and Documentation 

During 1983, a large number of l i te ra ture search requests was treated, 

part ly with the help of the IN1S (International Nuclear Information System) 

computer terminal of the SCK/CEN. The number of requests for repr in ts , 

photocopies or documents sent to other l ibrar ies or individuals outside the 

Company increased to 1,250, compared to 1,080 during 1982 and 1,036 during 

1981. 

In 1982, the collection of the l ibrary has been enlarged by 431 items. The 

breakdown of these items is shown in the table below. Reprints are no 

longer classified, but are sent directly to the requesters. In a l l , some 

200,000 photocopies were made by the l ibrary staff. 

Books 

Ful l - s i ze reports 

Microfiche reports 

Patents 

Specif icat ions 

TOTALS 

1978 

116 

50 

198 

52 

23 

439 

1979 

124 

76 

126 

24 

6 

356 

New 

1980 

187 

58 

214 

17 

26 

502 

Items 

1981 

105 

63 

359 

22 

12 

561 

1982 

153 

74 

306 

19 

U 

566 

1983 

124 

65 

215 

12 

15 

431 
I I I I I I L 

During 1983, the following Eurochemic Technical Report (ETR) was issued: 

ETR-316 

ACTIVITY REPORT 1982 

by W. Drent and E, Delande (edi tors) . 

(Cat. IV, publicly avai lable) 

Two more ETR's were under preparation and will be published shortly: 

ETR-308 

PROCEEDINGS OV THE SEMINAR ON EUROCHEMIC EXPERIENCE 

June 9-11, 1983, Mol, Belgium 

by W. Drent and E. Delande (editors) 

(Cat. IV, publicly avai lable) 
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ETR-311 

ESSAIS PILOTES DE DENITRATION ET DE SEPARATION DU MERCURE 

DANS LES SOLUTIONS HEWC 

L. Humblet, J . - P . Hendr ickx , J . v an Geel. 

(Cat . IV, pub l i c ly a v a i l a b l e ) 

Eurochemic staff members pub l i shed the following p a p e r s in the n u c l e a r 

field: 

REPROCESSING, DECONTAMINATION AND DECOMMISSIONING 

WASTE MANAGEMENT AT EUROCHEMIC 

by E . Det i l leux , W. Hild and J . van Geel, 

in: The Treatment and Handl ing of Radioact ive Wastes, 

edited by A.G. Blasewitz et a l . 

Battel le P r e s s , Columbus, R ich land , USA. 

Sp r inge r -Ver l ag , New York. 1983. p . 76-83. 

REPROCESSING OF PLUTONIUM-ENRICHED 

LIGHT WATER REACTOR FUELS 

by E . Det i l leux, W. Hild and L. Geens, 

Nuclear Technology, 61, June 1983, p . 398-402. 
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Conferences and Symposia 

On June 9—il, 1983, the Company organized a Seminar on Eurochemic 

Experience at Geel, Belgium, under the pa t ronage of the OECD Nuclear 

Energy Agency. This seminar took p lace 25 yea r s af ter the work on the 

Eurochemic project was s t a r t ed in the l abora to r i e s of the SCK/CEN. Some 200 

former and present staff and board members of Eurochemic, of the NEA and 

of the a r ch i t e c t - eng inee r s and cont rac tors a t tended th i s seminar . 

A review was made of the " ad v en tu r e " of Eurochemic: the c rea t ion of the 

Company, the des ign and construct ion of the f ac i l i t i e s , the o p e r a t i o n , shu t 

down and decontamination of the p l a n t , and the management of the wastes 

produced ons i t e . 

The seminar ended on a profession of faith in the future of the Company, 

of hope tha t i t s unique experience will be va lued by the long awai ted new 

Part of the attendance at the Seminar ~>n Eurochemic Experience in the 
conference room of the CBNM at Geel , from left to right): R. Kroebel, 
F. Marcus (second row), R. Rometsch, W. Ilunzmger (second row), Y. 
Sousselier, H, Ziind (second row), E. Di:tilleux, M. l.ung (second row), W. 
J, Schmidt-Kiister, E. Shank (second rov ) and 1. Benfenati. 
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Company, so that Eurochemic's experience will be only a first chapter of 

international cooperation in the field of nuclear energy, followed by many 

others. 

The following papers were presented at this seminar, the proceedings of 

which will be published shortly: 

First Session 

Historical Overview of the Eurochemic Company 

Eurochemic, origine et principales étapes 

pa r P . Huet. 

Eurochemic et la coopération internationale du point de vue juridique 

pa r P . Strohl. 

Eurochemic and the Law of the Host Country 

by 0 . von Busekist. 

The US - Eurochemic Assistance Programme 

by E. Shank. 

Construction and Startup of the Reprocessing Plant 

by T.J. Barendregt. 

Survey on R & D Work, Safety and Safeguards 

by R. Rometsch. 

Operation of the Plant and Period After the Shutdown 

by E. Detilleux. 

Second Session 

Technical Experience of Eurochemic 

R & D Achievements at Eurochemic 

by H. Eschrich. 

Plant Operation Experience 

by B. Gustafsson and L. Geens. 

Process Control and Safeguards 

by R. Berg and H. Bokelund. 

Safeguards Experience Gained at Eurochemic 

by E. Van der Stijl. 

Decontamination, Decommissioning and Waste Management at Eurochemic 

by W, Hild. 
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Yves Sousselier, 

longtime chairman 

of Eurochemic 's 

Technical Committee, 

during his speech 

at the Seminar 

on Eurochemic 

Experience. 

Development Work on Waste Conditioning 

by J. van Geel. 

Health and Safety Aspects of Reprocessing at Eurochemic 

by A. Osipenco. 

Third Session 

Panel on Application of Eurochemic Experience 

Future Developments for Fuel Reprocessing and 

Radioactive Waste Management 

by R. Kroebel. 

Influence of Eurochemic Experience on the Japanese and French 

Reprocessing Plants 

by M. Lung. 

Application of Eurochemic Experience at ENEA 

by S. Cao. 

The Evolution of National Policy in the Federal Republic of Germany 

on Fuel Cycle and Radwaste Management 

by W. Schiiller. 

Application of Eurochemic Experience at Urenco 

by J. Asyee. 

Spent Fuel Transportation - More Than 20 Years of Experience 

by H. Keese. 

Use of Eurochemic Experience in a Conventional Electric Power Station 

by J. Klitgaard. 
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What the Staff of a Licensing Authority Could Have Gained From Being 

Employed by Eurochemic 

by W. Hunzinger. 

Application of Experience Gained at Eurochemic in Criticality Control, 

Shielding and Nuclear Safety 

by H. Ztind. 

Eurochemic and the Belgian Nuclear Programme 

by P . Dejonghe. 

Fourth Session 

Conclusions 

Eurochemic and the International Co-operation in Reprocessing 

by Y. Sousselier. 

Some Impressions of an Old Member of the Board of Directors and of 

the Technical Committee 

by S. Terjesen. 

Eurochemic: A Challenge or a Lost Opportunity ? 

by W. Heinz and R.P. Randl. 

The Future of Reprocessing in Belgium 

by M, Frerotte. 

During the year under review, Mr. A. Osipenco attended the committee meet

ings and the plenary sessions of the Belgian Association for Radiation Pro

tection; Mr. J. Alderhout attended the meetings of the Dutch Society for 

Radiation Hygiene. 

On January 14, 1983, Mr. E. Detilleux attended the meetirg on the Sea 

Dumping of Low-level Conditioned Wastes at the SCK/CEN, in Mol, Belgium. 

He presented a paper on Possible Alternatives for Sea Dumping (in French). 

On January 27, 1983, Mr. E. Detilleux attended the study meeting on The 

Physical Problems in the Fuel Cycle (Les problèmes physiques rencontrés 

dans le cycle des combustibles), organized by the SFEN (Société française 

d 'énergie nucléa i re) , in Pa r i s . He presented a paper on An Experience of 

International Co-operation in the Field of Reprocessing (in French). 

On January 27-28, 1983, Mr. W. Hild attended the s ta tus report meeting of 

the project University R & D on the Nuclear Fuel Cycle, in Karlsruhe, FR 

of Germany. 

On February 16-18, 1983, Mr. A. Osipenco attended the meeting of the Com

mittee for Radiation Protection and Public Health of the NEA/OECD, in Par i s . 
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On April K-15, 1983, Mr. J. Alderhout attended a meeting of the working 

group on the Monitoring of Incorporation of the Professional Association for 

Radiation Protection, in Petten, The Netherlands. 

On June 1-3. 1983, Mr. A. Osipenco attended a meeting of the CSN1 working 

group on Fuel Cycle Safety, at the NEA/CECD, in Par i s . 

On September 28-29, 1983, Messrs W. Hild, R. Reynders and M. Demonie 

attended the CEC Seminar on Testing, Evaluation and Disposal of Low and 

Medium Radioactive Waste Forms, at Geel, Belgium. Messrs. Hild and 

Reynders were co-authors of the paper on Characterization of Bituminized 

Intermediate Level Eurochemic Waste. 

On October 28, 1983, Mr. W. Hild chaired the third meeting of the DECHEMA 

working group on Decontamination Problems in Reprocessing Plants, in 

Frankfurt, FR of Germany. 

On November 28-December 2, 1983, Mr. W. Hild participated in the IAEA 

Technical Committee Meeting on Decontamination of Nuclear Faci l i t ies to 

Permit Plant Decommissioning, Modification and Maintenance, at Vienna. 

On December 9, 1983, Mr. E. Detilleux gave a lecture at the University of 

Louvain-la-Neuve (UCL), Belgium, on reprocessing, decontamination of 

nuclear faci l i t ies and the future prospects of reprocessing. 
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I Appendix I 

1. GENERAL ASSEMBLY 

Shareholders In the Company, on December 31, 1983 i 

The Government of the Republic of Austria I 

1 The Government of the Kingdom of BelgiuM j 
! Compagnie Générale d'Entreprises Electriques et Industrielles 1 
! (Electrobel) I 
1 Tractionel S.A. I 

I The Government of the Kingdom of Denmark 

| Commissariat à l'Energie Atomique, Paris 
1 Société Générale pour les Techniques Nouvelles (SGN), 
| Saint-Quentin-en-Yvelines, France 

1 The Government of the Federal Republic of Germany 
| Allgemeine ElektrlzitSts-Gesellsehaft (AEG), Frankfurt/Hain 
I Arbeitsgemeinschaft Deutscher Energleversorgungsunternehmen zur 
| Vorbereltung der Errlchtung eines Leistungs-Versuchs-Reaktors e.v. 
I (AVR), Düsseldorf 
i Badenwerk AG, Karlsruhe 
| Bayer AG, Leverkusen 
I Bayernwerk AG, Munich 
I Brown Boverl a Co. AG, Mannheim 
I Grosskraftwerk Mannheim AG, Mannheim-Neckarau 
I Hamburglsche Elektrizltïtswerke AG, Hamburg 
| Hoechst AG, Frankfurt/Main-Hoechst 
! Interatom, Bergisch-Gladbach 
I Mrtall-Gesel1 schaft AG, Frankfurt/Main 
I Nuken GmbH, Hanau 
I Preusslsche E1ektr1zitïts-AG (Preussenelektra), Hannover 
I Rheinisch-Westfïlisches Elektrlzltïtswerk (RWE), Essen 
I Verelnlgte Elektrizltïtswerke Westfalen AG, Dortmund 

1 Comitato Nazionale per la ricerca e per 1o svlluppo dell' energie 
I nucleare e délie energie alternative (ENEA), Rome 
I Sociéta Elettronucleare Nazionale (SENN), Rome 

I The Government of the Kingdom of Norway 

I General Energy Directorate of the Portuguese Ministry for Industry 
| and Technology 

I Junta de Energla Nuclear, Madrid 

I Studsvik Energ1tekn1k AS, Stockholm 

1 The Government of the Swiss Confederation 

I TOTAL 

Number of Shares of | 
50,000 | 
ENA u/a | 

30 | 

75 | 

13 I 
14 | 

32 | 

196 | 

22 

111 

42 
2 

1 28 

I 6 

1 48 

1 54 

1 47 

1 647 

25,000 | 
ENA u/a | 

1 | 

1 ! 

1 | 

! 1 

I 1 

1 5 
1 

Total ENA u/a* 1 

1,500,000 | 

3,750,000 | 

650.000 | 
700,000 | 

1,625,000 | 

5,325,000 | 

1,100,000 i 

5,575,000 | 
50,000 | 

50,000 I 
50,000 | 
100,000 | 
50,000 | 
50,000 | 
50,000 | 
50,000 | 
100,000 | 
50,000 | 
50,000 | 
50,000 I 
50,000 | 
50,000 | 
50,000 | 

2,100,000 | 
100,000 | 

1,425,000 I 

300,000 | 

2,425,000 | 

2,700,000 | 

2,350,000 | 

32,475,000 

* 1 EMA u/a • 50 Belgian francs. 
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1 Total Contribution 1 Nuaber of 1 
Holders of Beneficiaries' Shares in the Coapany, on Deceaber 31. 1983 j on Dec. 31, 1983 1 Beneficiaries' 1 

1 Eft*, u/a* | Shares** | 

The Government of the Republic of Austria | 3,660.737 | 732 | 

The Government of the Klngdoa of Belgiua | 7,410,667 | 1,482 | 

1 The Governaent of the Klngdoa of Denaark | 4,090,328 1 818 | 

| Coa-issarlat i l'Energie Atoaique. Paris 1 34,236,790 | 6,847 | 

| The Governaent of the Federal Republic of Geratny | 44,779,615 | 8,955 | 

| Coaitato Nationale per la ricerca e per lo sviluppo dell' energie j | | 
I nucleare e délie energie alternative (EREA) | 6,275,506 | 1,255 | 

I The Governaent of the Kingdoa of Norway | 3,058,106 | 611 | 

I General Energy Directorate of the Portuguese Ministry for Industry | | | 
| and Technology 1 1,078,221 | 215 | 

I Junta de Energla Nuclear, Madrid | 8,648,402 | 1,729 | 

I Studsvlk Energiteknlk AB, Stockholm | 7,887,834 1 1,577 | 

| The Governaent of the Swiss Confederation | 6,629,721 1 1,325 1 

I TOTAL I 127.7SS,.»27 | 25,546 | 

1 EMA u/a « 50 Belgian francs. * * One share Is attributed for each full payment of 5,000 EMA u/a as contribu
tion to the Coapany's operating expenses (Article 6 bis of the Statute). 

2. BOARD OF LIQUIDATORS 

LIQUIDATORS 

Bastrup-Birk E. 
Cao S. 
Carrelra-Pich H. 
Frerotte M. 

Lefèvre J. (Vice-chairman) 
Lopez-Pêrez B. 
Musyl E. 
Nöjd L.A. (Chairman) 
Pictet J.M. 
Randl R.P, (Vice-chairman) 
Terjesen S.G. 

ALTERNATES 

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

Nilson R. 
Lüthl H.R. 
König N. 
Aamodt N.G. 

OBSERVERS 

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

SECRETARY 

von Busekist 0. 



X TECHNICAL COMMITTEE 

Sousselier Y. (Chairman) 
Bi ldstein H. 
Hultgren A. 
Lopez-Perez B. 
Simon R. 
Randl R.P. 
Rolandi G. 
Singer K. 
Terjesen S.G. 
Tonon P. 
von Gunten H.R. 

4. AUDITORS 

Becker W. 
Flamand U. 
Gansmandel J . 

5. MANAGEMENT 

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

6. TRADE UNION DELEGATION 

DELEGATES ALTERNATES 

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

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

Garcia-Gaian R. 
De Valk M. 

Van Wesemael L. 
Williams R. 

7. WORKS COUNCIL 

Representatives of the Management ALTERNATES 

Deti l ieux E. (Chairman) 
Eschrich H. (Vice-chairman) 
H11d W. 
Martinelle 0. 
von Busekist 0. 
Cools J. (Technical adviser) 

van Geel J. 
Osipenco A. 

Representatives of the Personnel 

Berx P. (Secretary) 
Cox F. 
Van Dael J. 

ALTERNATES 

Siegers W. 
Delande E. 
Kokkelenberg F. 
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Van Neer-Horemans G. 
Garcia-Soto J. 
De Valk M. 

Van Uesemael L. 
Williams R. 
De Bie A. 

a 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. 
Hi ld W. 

Representatives of the Personnel 

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

ALTERNATES 

Detilieux E. 
Martinel le 0 

ALTERNATES 

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

Williams R. 
De Bie A. 

Ward C. 
Van D1jck J . 


