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FOREWORD 



F.urochemic , the European Company for the Chemical Processing of Irradiated Fuels, is 
a joint undertaking of the OECD Nuclear Energy Agency (NEA). 

The Company was constituted by a Convention signed in Paris, on December 20, 1957, and 
its Statute annexed thereto, which both came into force on July 27, 1959, following ratification 
of the Convention by the Signatories. The Company, which has its seat at Mol, Belgium, is 
governed residuarily by the law of the Headquarters State. 

Governments, public institutions or enterprises of the following twelve countries are share
holders of Eurochemic: Austria. Belgium, Denmark, France, the Federal Republic of Germany, 
Italy, Norway, Portugal, Spain, Sweden, Switzerland, and Turkey. 

The original aims of the Company were to carry out research and industrial activities connect
ed with the chemical processing of irradiated fuels, the use of products resulting therefrom, 
and to contribute to the training of specialists in these fields. The works of the company re
lating to these objectives have been described in the Activity Reports up to 1974. 

In November, 1971, the Board of Directors decided to put an end to the operation of the repro
cessing plant towards the middle of 1974, and to undertake a programme aimed at fulfilling 
Eurochemic's obligations to treat and solidify the radioactive waste accumulated onsite. The 
reprocessing plant was actually shut down at the end of 1974. 

In 1974, the General Assembly, with the approval of the Special Group of the OECD Steering 
Committee for Nuclear Energy, decided to extend the duration of the Company, originally 
fixed at fifteen years, for a period of five years, until July 27, 1979. These bodies decided, 
in June, 1978, a further extension until July 27, 1982, this three-year period being required 
for the completion of the works to be carried out by the Company itself under the terms of the 
Convention with the Belgian Government. 

Since 1975, the Company carries out a technical programme covering all conditioning, decon
tamination and storage operations to meet its legal obligations. These obligations are now 
laid down in the Convention with the Belgian Government (see paragraph 4 of Chapter 1). 

Chapters IV to VII of the present report describe the works carried out during 1978, the 
most significant of which are the following : 

Decontamination and intervention works in the plant and its outbuildings were con
tinued in cooperation with two specialized firms. 

Active operation of the bituminization facility was started in June, 1978, and a 
total of 66 m3 of medium-level waste was incorporated into bitumen by the end of 1978. 

The associated storage facility was in active operation since June, 1978, and pre
liminary studies for its extension were completed. 

A facility was completed for the conditioning of solid wastes arising from the decon
tamination operation of solid wastes which were stored underwater during plant operation. 
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1 GENERAL ASSEMBLY 

1.1 Composi t ion of the Board of D i r e c t o r s 

The General Assembly renewed the mandate of the following Directors: 

- Mr. A. Albonetti, representing the Italian Comitato Nazionale per I'Energia Nucleare 
(CNEN); 

- Mr. J. Lefèvre, representing the French Commissariat à l'Energie Atomique (CEA); 

- Mr. R.P. Randl, representing the Government of the Federal Republic of Germany; 

- Mr. S.G. Terjesen, representing the Government of the Kingdom of Norway. 

The General Assembly appointed Mr. W. Heinz, representing a group of German shareholders, 
as a Director in place of Mr. Schlitt. 

The General assembly appointed Mr. F. de Fuybaudet as Alternate to Mr. Perrot, in place of 
Mr. Bous sard, who has retired. 

1 . 2 Aud i tors 

The General Assembly renewed the mandate of Mr. Becker (Federal Republic of Germany) as 
an auditor, in accordance with Article 28 of the Statute. 

1 .3 Management R e p o r t , Ba lance S h e e t , Prof i t and Loss Account 

In accordance with Article 10, 2nd paragraph, no. 11 of the Statute, the General Assembly 
approved the Management Report, as well as the Balance Sheet and the Profit and Loss Account 
for the financial year 1977, af.or having considered the Auditors' Report, and discharged the 
Directors for their conduct of the Company's business. 

2 BOARD OF DIRECTORS 

2 .1 E l e c t i o n of Chairman and V i c e - c h a i r m e n 

The Board re-elected Mr. L.A. N«5jd as Chairman, and Messrs ] . Lefèvre and R.P. Randl as 
Vice-chairmen of the Board. 

2 . 2 Appointment of S e c r e t a r y 

The Board appointed Mr. O. von Busekist as Secretary in place of Mr. P. Strohl, who, due 
to his accrued responsibilities within the NEA, was no longer able to fulfil this task. 

2 . 3 Techn ica l Committee 

In 197S, the Technical Committee met on May 29-30, in Mol, and on November 21, in Paris. 

In the first meeting, the status of the negotiations with the Belgian Government on the takeover 
of the installations and the execution of the legal obligations of Eurochemic was presented, and 
the impact on the technical programme was thoroughly discussed. Special attention has been 
devoted to the progress of the decontamination works in the plant and the laboratories, the bitu-
minization and storage of medium-level wastes, and finally to the development work on the condi
tioning of various kinds of radioactive wastes. 

The evaluation of the various options allowed the Committee to advice the Board in adopting 
appropriate solutions to the different problems. 
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In the second meeting, summaries on the results of the active startup tests ot the bituminiza-
tion and storage facilities were given and critically evaluated. 

Furthermore, the industrial experiences gained in the decontamination of process ce l l s , the 
dismantling of equipment and the conditioning of special solid wastes have been discussed, 
which led to the establishment of the technical approaches to be followed in the year to come. 

3 P E R S O N N E L 

On January 1, 1978, the Company staff consisted of 190 members. During the year under review, 
two persons have left the Company, one staff member died, six new staff members were engaged. 
Consequently, the Company staff increased by three, totalling 193 members as of December 311 
1978. 

3 . 1 B r e a k d o w n of P e r s o n n e l by N a t i o n a l i t y 

NATIONALITY 

Belgian 

British 

Dutch 

French 

German 

Italian 

Spanish 

Swedish 

TOTAL 

1976 

127 

4 

16 

5 

4 

4 

14 

1 

175 

1977 

137 

4 

19 

4 

5 

5 

15 

1 

190 

1978 

140 

4 

19 

4 

6 

6 

14 

1 

193 

Eurochemic's main process building and related facilities. 



O r g a n i z a t i o n a l Chart of the Company, as of December 3 1 , 1978 

MANAGEMENT 

DOCUMENTATION TECHNICAL 
SECRETARIAT 

LEGAL OFFICE PLANT OPERATION 
DEPARTMENT 

65 

GENERAL SERVICES 
DEPARTMENT 

47 

IND. DEVELOPMENT 
DEPARTMENT 

25 

HEALTH AND SAFETY 
DEPARTMENT 

25 

ADMINISTRATION 

20 

TOTAL: 193. 
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L CONVENTION WITH THE BELGIAN GOVERNMENT 

The Convention between the Government of the Kingdom of Belgium and the Eurochemic Company 
on Takeover of the Installations and Execution of the Legal Obligations of the Company was 
signed on July 21, 1978, by representatives of the Belgian Government and Eurochemic. The 
Convention came into force on October 30, 1978, when the Belgian Government notified Euro
chemic that the other participating Governments had confirmed their acceptance of the financial 
commitments required for its satisfactory implementation. 

The entry into force of this Convention marks the end of a long period of uncertainty and 
settles the important question of leaving the site in a safe condition in accordance with Belgian 
regulations on the protection of the population and workers against the hazards of ionizing 
radiation. 

It is recalled that, in December, 1977, the Board of Directors approved the draft Convention 
and recommended that the General Assembly should decide the extension of the Company's 
duration for a further three years, until July 27, 1982, the period required for the execution 
of the works to be carried out by the Company itself under the Convention. The Board also asked 
the Special Group of the NEA Steering Committee for Nuclear Energy set up by the Convention 
on the Constitution of Eurochemic to make appropriate recommendations to the participating 
Governments regarding the financial commitments they should make to enable the Company to 
ensure proper execution of the Convention. 

In June, 1978, following the General Assembly's decision to extend the Company until July, 
1982, the Special Group approved the Convention, endorsed the decision of the General Assembly, 
and adopted the recommendation to the participating Governments. 

Under the Convention, Eurochemic's industrial site and installations will be transferred in 
successive steps to a Belgian company to be constituted according to arrangements agreed be
tween the Government and the utilities. The building for the reception and storage of irradiated 
fuels will be transferred not later than April 1, 1979, while the areas comprising the reprocess
ing plant and related facilities as well as the land on which the installations for the treatment 
and storage of high-level wastes are planned to be built, will change ownership at the latest by 
October 1, 1979. The transfer of the areas comprising the existing areas for the treatment and 
storage of waste, the research laboratory, the general services buildings and related facilities 
will take place in the course of 1981. In return for this transfer of ownership, Eurochemic wilt 
be discharged from the obligations relating to the dismantling of the installations concerned, 
subject to a lump sum contribution of 490 million Belgian francs, and from any obligations re
lating to surveillance of the waste put into storage and to final disposal of such waste. 

The time-schedule for the transfer considers the work to be carried out by Eurochemic itself. 
The Convention provides that Eurochemic will carry out cleaning and decontamination works 
and will treat, condition and put into storage the low- and medium-level waste in facilities 
constructed for this purpose, while the lenghtier operations required for treating and condi
tioning the high-level waste will be undertaken by the new Owner on behalf of Eurochemic. This 
waste will be solidified in a facility using the CEA vitrification process already applied at 
Marcoule, France. A small part of the waste will be vitrified in a pilot unit by a German com
pany according to the PAMELA process developed by Gelsenberg AG ir collaboration with 
Eurochemic. 

By the end of 1981, Eurochemic will have completed the work it is to carry out itself. After 
July 27, 1982, it will continue to exist for the purposes of liquidation, and thus be able to 
control the work on high-level waste conditioning given by contract to the Belgian and German 
companies, and to settle its financial obligations under the Convention. Closure of liquidation 
will take place when these obligations are satisfied. 
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5 NEGOTIATIONS WITH DWK 

The Deutsche Gesellschaft fiir Wiederaufarbeitung von Kernbrennstoffen mbH (DWK) has taken 
over the activities of Gelsenberg AG in the field of high-level waste solidification. The nego
tiations begun in 1977 with the latter company were therefore continued with DWK with a view 
to concluding an agreement on the solidification of Eurochemic's liquid high-level waste result
ing from the reprocessing of natural and slightly enriched uranium fuel. These wastes (about 
60 m3) will be solidified, in the form of glass blocks and glass/metal (vitromet) blocks, accord
ing to the PAMELA process developed by Gelsenberg AG. For this purpose, DWK will construct 
and operate, with >he financial support of the Government of the Federal Republic of Germany, 
a pilot installation en Eurochemic's site. The conclusion of the agreement will be subject to 
the approval of the Belgian Government according to the Convention referred to above. 

6 CONTACTS AND CONTRACTS WITH OUTSIDE FIRMS 

6 . 1 Pamela R e s e a r c h Programme 

Research and development work continued during 1978 on the manufacturing of a product com
posed of phosphate glass beads incorporated into a metal matrix which is suitable for the long-
term storage of Eurochemic's Purex waste. This work was carried out in collaboration with 
Gelsenberg AG and later with DWK, the former's successor in this field, with the financial 
support of the Federal Ministry for Research and Technology. The research contract concluded 
in 1975 with Gelsenberg will be replaced by a contract with DWK in 1979. The results of the 
programme will be a valuable contribution to the treatment and conditioning works to be under
taken by DWK under the terms of the agreement referred to in paragraph 5 above. 

6 . 2 Wet Combustion 

In May, 1978, an agreement was concluded with the Kernforschungszentrum Karlsruhe (KfK). 
Under the terms of this agreement, Eurochemic and KfK will collaborate for the purpose of 
developing, at KfK's charge, a laboratory installation capable of treating Eurochemic's combus
tible plutonium-bearing solid wastes, and of carrying out R&D work on the recovery of pluto
nium from the combustion residues. 

6 . 3 I n t e r v e n t i o n and Decontaminat ion Works 

Pursuant to Article U (b) and Annex 111 of the Convention with the Belgian Government, Euro
chemic has to carry out certain cleaning and decontamination works in Buildings 1, 2, 3, U, 
6A and 6B (main process buildings and connected installations) before their transfer to the new 
owner. Furthermore, Eurochemic has undertaken to carry out certain dismantling and repair 
works in Buildings 1, 2 and L, on behalf of the new owner against reimbursement at cost price 
(Article U (e) and Annex IV). The Company has therefore concluded a contract with a consortium 
of two German firms, Kraftanlagen AG Heidelberg and Transnuklear GmbH Hanau. Under the 
terms of the contract, the Contractor is charged with the execution of certain works listed in 
Annexes 111 and IV to the Convention, against payment of lumps sums or controlled expenses. 

7 PATENTS 

In 1978, the patents related to the PAMELA process and the Eurowatt process were kept in 
force. 

On March 23, 1978, the complete specification for the invention on a New Method for ihc Faff 
Treatment and Disposal of Solid Radioactive Wastes (i.e. by incorporation into pclymrr-conc rotor-1 
has bren filed in Great-Britain under number 11774/78. 

No now paient applications were filed. 
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8 EXTERNAL RELATIONS 

As in previous years, many requests to visit Eurochemic's installations were received from 
all kinds of people and institutes. However, due to the special situation in the plant, visits 
were only allowed in cases of exchange of technical information. 

A large number of requests for information and publications was dealt with. Whenever it was 
possible, photographs and slides on reprocessing and on waste management were handed out 
to be used during lectures or to be published in technical or scientific magazines. 

Eurochemic participated in an exhibition of the local industries at Dessel, together with Bel go-
nucléaire and Franco-Belge de Fabrication de Combustibles (FBFC), presenting an overall 
view of the nuclear fuel cycle. 

The most important visits in the course of 1978 are mentioned below. 

In January: 

- Engineers of Deutsche Babcock and Comprimo Belgium had a round of discussions on 
waste management problems. 

- A television team of the WDR took some shots for a programme on European aspects of 
nuclear energy. 

In February: 

- Engineers of KEWA, Karlsruhe (FRG), had a round of discussions on problems related 
;o bituminization. 

In March: 
- Public relations officers of the EBES Company, Antwerp (Belgium), and the nuclear 

power station at Doel, near Antwerp, spent a day at Eurochemic in view of gathering 
general information on waste management. 

- Mr. Kusano of the Tokai Works of the Japanese Power Reactor and Nuclear Fuel Develop
ment Corporation visited Eurochemic's facilities. 

- A group of professors and students of the Free University of Brussels (Belgium) visited 
the facilities. 

- A group of Iranian engineers, staying in Belgium for a training period, spent a day at 
Eurochemic, visiting the facilities and having technical discussions with staff members. 

In April : 

- Engineers of Deutsche Babcock and Comprimo Belgium came and discussed problems 
of industrial instrumentation. 

- Students in nuclear chemistry and nuclear electronics of the Hoger Instituut voor 
Technisch Onderwijs en Kernenergiebedrijven, Mol (Belgium), the technical and nuclear 
energy college at Mol, visited the facilities. 

- Mr. R.N. Pescott, first secretary of the Australian embassy at Brussels, visited Euro-
chemic's installations. 

In May: 

- Participants in the Tripartite Symposium on Reprocessing of Spent Nuclear 1-uel, orga
nized by the SCK/CEN (Nuclear Research Centre) at Mol, visited our installation». 

- Students of the Utrecht (Netherlands) school for journalism spent a day at Eurochemic'* 
site in order to be informed on nuclear industry. 
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In June: 
- A group of pensioners of Dessel visited the site. 

In August: 

- Staff members of the Physikalisch-Technische Bundesanstalt, Braunschweig (FRO, 
the physical-technical federal institute of Braunschweig, visited the facilities. 

In September: 

- Engineers of various German firms visited the facilities for bituminization and inter
mediate storage of bituminized wastes. 

In October: 

- A delegation of the Japan Atomic Industrial Forum, headed by Mr. T. Harada, visited 
our facilities. 

- Prof. H.W. Levi, scientific and technical manager of the Hahn-Meitner Institut fur 
Kernforschung, Berlin (FRG), visited our installations. 

- A group of leading people of the industry in the southern part of the Netherlands visited 
Eurochemic's site. 

- Engineers of the Gesellschaft für Wiederaufarbeitung von Kernbrennstoffen , Karlsruhe 
(FRG), the Company for Recprocessing of Nuclear Fuels, spent two days at Eurochemic, 
discussing extraction problems. 

- Participants in the ENS/ANS Topical Meeting on Nuclear Power Reactor Safety, orga
nized at Brussels, Belgium, October 16-19, 1978, visited our site. 

- A team of the Swedish broadcasting and television company came to make a film on Euro
chemic's site for a programme on reprocessing in Europe. They also interviewed the 
manager on reprocessing and related safeguards problems. 

- Staff members of Sydkraft, Sweden, came to discuss problems related to the bitumini-
zaticnof wastes. 

In November: 
- EngiTieers of the JAERI - Tokai Research Institute of Japan had a round of discussions 

on problems related to the decontamination and decommissioning of nuclear installations. 

In December: 
- Students of the post-graduate course on the nuclear fuel cycle, organized at the Free 

University of Brussels, Belgium, visited our facilities. 



SAFETY QUESTIONS 



9 

1 PERSONNEL 

During 1978, the tasks of the communications and traffic control group, i .e . mainly the sur
veillance of the main entrance, have been transferred to the Health and Safety Department. 
The five workers assigned to these duties have been included in the department's staff, bring
ing it up to twenty-seven persons, including two university graduates. 

One surveyor left the Company and has been replaced. Another surveyor, absent because of 
illness since more than two years, has also been replaced. 

2 RADIATION PROTECTION 

Staff members of the Health and Safety Department spent most of their time fulfilling the duties 
of the physical control in a class I nuclear facility, as determined in Article 23.1 of the 
Belgian Royal Decree of February 2, 1968. 

During 1978, radiation protection was also given to the numerous workers of various outside 
firms involved in the decontamination operations. 

2 .1 P e r s o n n e l Monitoring 

Individual External Dosimetry 

Routine measurements based oi pen, thermoluminescent and filmbadge dosimeters were continued 
in the same way as mentioned in the previous annual reports. 

The allowed weekly dose equivalent is 230 millirem; the quarterly dose may not exceed 3 rem, and, 
according to the presently valid regulations, at the end of each year, the accumulated life dose 
may not exceed 5(N-l8) rem, in which N stands for the years of age of the person concerned. 
However, in view of the 1CRP recommendations, special attention was given to avoid yearly 
doses higher than 5 rem. 

Any excess of the allowed weekly dose of 230 millirem must be authorized beforehand by the 
issuance of a Planned Radiation Exposure Permit (PREP). During 1978, a total of 52 PREP's 
were issued, all of them for a weekly dose of 500 millirem or less. 

Neither the quarterly maximum permissible dose equivalent of 3 rem, nor the maximum permissible 
accumulated life dose of 5(N-l8) rem was reached by any worker. 

The following table shows the breakdown of Eurochemic's workers according to the whole-body 
external irradiation dose equivalent recorded for the year 1978. 

DEPARTMENT 

POD 
GSD 
IDD 
HSD 
Others 

TOTAL 

LESS THAN 
500 mR 

24 
20 
22 
13 
1 

80 

501-
1,000 mR 

21 
11 
3 
3 
0 

38 

1,001-
3,000 mR 

16 
4 
0 
7 
0 

27 

3,001-
5,000 mR 

8 
0 
0 
0 
0 

8 

MORE THAN 
5,000 mR 

0 
0 
0 
0 
0 

0 
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The highest yearly dcse equivalent recorded was 4.8 rem. 

Ine total dose recorded for the whole of the Company staff amounted to 132 man-rem for the 
year under review; the total dose to outside personnel (hired provisionally, from outside firms, 
or trainees) ^mounted to 93 man-rem for the year 1978. 

Do^_tojhe_exjremitio._ 
When workers are exposed to the risk of significant doses to the extremities, usually the hands, 
lithiu.Tifluoride disc dosimeters are handed out. In all, 820 LiF-discs were issued during 197**. 
These dosimeters are read at the Dosimetry Department of the SCK/CEN on a monthly basis, 
or immediately in case of a suspected high dose. 

Neither the quarterly maximum permissible dose of 15 rem, nor the yearly maximum permissible 
dose of 60 rem was reached by any worker. The highest yearly dose recorded was 10 rem. 

5£55Ll?Jtt. l'y n 

In order to calculate the total external irradiation dose to the skin, the beta doses measured 
with the film dosimeters are added to the external whole-body irradiation doses. 

Neither the quarterly maximum permissible dose to the skin of 8 rem, nor the yearly maximum 
permissible dose of CO rem was reached by any worker. The highest yearly dose recorded was 
5.4 rem. 

Individu?1. Internal Dosimetry 

The assessment of an intake of radioactive material is based on the analysis and measurement 
of biological samples. In case of doubt, or of positive results, additional information can be 
obtained from whole-body counting or lung counting, both of which are performed at the SCK/CEN. 

A piutonium-wound counter was kept ready for use. During 1978, two wound countings were 
carried out; no contamination was detected. 

During 1978, a total of 1,170 urine samples, collected as a routine, or after incidents, or after 
a suspected intake, were analyzed in the bio-assay laboratory; 588 urine samples were analyzed 
for plutonium alpha-activity (470 routine, and 118 special or urgent); 489 samples were analyzed 
for total beta-activity by the oxalate method (420 routine, and 69 special or urgent); 93 samples 
were analyzed for uranium (30 routine, and 63 special or urgent). 

In ten new cases, the alpha-activity of the urine samples analyzed for plutonium exceeded the 
investigation level (0.2 pCi for a 24-h sample). After subsequent sampling and measuring, the 
activity was below the reference level for alpha-plutonium in all cases. 

In the six known cases of internal plutonium contamination, the internal dose to the bone was 
evaluated by means of the Lafuma method, taking into account the americium-241 growth from the 
plutonium-241. Two of the workers concerned are not allowed to work in places with a plutonium-
inhalation hazard (Cf Activity Report 1971); three others are instructed to limit exposure to any 
plutonium-inhalation hazard; due to the low level of incorporation, no special restriction was 
applied for the sixth :ase. 

All urine analyses for total beta-activity .c'iowed results below the investigation level for 
strontium-90. The results of the urine analyses for uranium were also below the investigation 
level. 

During the year under review, Eurochemic participated in an international comparative experiment 
on plutonium determination in urine, which was organized by the Swiss Institut für Reaktor-
forschung, Wiirenlingen, for ihe Fachvcrband für Strahlenschutz. The result of this comparison 
was not yet known, at the end of the year. 
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2 .2 Plant Monitoring 

In order to ensure an easier coordination of the decontamination operations in the plant and in 
the analytical laboratory, the radiation surveillance of the laboratory has been linked up to the 
radiation protection group of the plant, since March 1, 1978. The task assigned to the radiation 
protection group in the plant includes 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 1978, a total amount of 1,391 Hazard Work Permits were approved after investigation. 

Rinsing and decontamination of the plant and laboratory equipment was continued in order to 
further reduce irradiation and/or contamination hazards during the projected interventions, 
according to the annexes to the Convention signed between Eurochemic and the Belgian State. 
The work was partly carried out by Eurochemic personnel, and partly by the personnel of sever
al outside firms, under the supervision of Eurochemic staff members. 

In spite of a few incidents, the doses absorbed by all these workers were kept within values 
well below the acceptable limits. A detailed report is in preparation. 

Several interventions were carried out in the various cells of the plant: dismantling of the dis-
solver for highly enriched fuels, partial dismantling of the fission-product evaporator, removal 
and sampling of raschig rings, line cutting, unplugging, welding, removal of contaminated con
crete, e tc . . . 

In the Fuel Reception and Storage Building, the Solid Waste Pond has been completely emptied 
and decontaminated in view of its future use as a storage place for the remaining fuels and for 
the highly active solid wastes. 

Segregation and conditioning of solid wastes was continued. The low-level solid waste was con
ditioned in view of being transferred to the Waste Treatment Facility of the SCK/CEN. Solid 
waste with a higher activity level was cut up and packed either into shielded drums in view of 
future sea disposal, or into special drums for storage in a bunker onsite. Solid waste with a 
very high activity level was packed into baskets and stored in the Solid Waste Pond. Debris of 
u'dissolved fuel pins were packed in leak-tight boxes and likewise stored in the Solid Waste Pond. 
While two SENA-fuel elements have been shipped back to France, other fuels of French and 
Canadian origin had to be stored in the Solid Waste Pond. The important increase of highly active 
material stored in the Solid Waste Pond resulted in high dose rates on contact with the outer 
walls of the building, requiring additional shielding. 

The efficiency of the ventilation filters of the various plant and auxiliary buildings has been 
checked according to the DOP method. 

In agreement with the approved body, CORAPRO, all necessary steps have been taken for the 
authorization of the active startup of the bituminization and storage facilities (B. 26 and 27). 

The bitumen level indicator based on the detection of the gamma-activity developed by the rad.a-
tion protection group is operating successfully. 

2 . 3 Monitoring of L a b o r a t o r i e s 

In addition to frequent surveys for radiation and contamination, and controlling of compliance 
with safety procedures, special care was given to the dismantling and conditioning of plutonium-
contaminated glove boxes. 

Partly cold and partly hot development work on the conditioning of plutunium-contaminatcd and 
high-level wastes was continued in the research laboratory. Safety studies and investigations 
related to new equipment and experimental set-ups were carried out. 
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2 . 4 Monitoring of Transport s 

Transport vehicles leaving the site were checked for compliance with IAEA transport regulations. 

2 . 5 Monitoring of Stack R e l e a s e s 

During 1978, as in 1976 and 1977, no fuel was dissolved. Consequently, no releases of krypton-
85, iodine-131, or tritium occurred through the stack. The releases of alpha- and beta-particu-
late activities were kept far below the allowed levels. 

2 . 6 Area Monitoring 

Thermoluminescent dosimeters wera used to make routine measurements at 16 different locations 
on and off the site grounds, to detect possible radiation levels above natural background. No 
abnormal readouts have been recorded. 

Environmental water was sampled and measured for total alpha and total beta activity; the activity 
measured in the 109 samples which were collected was normal. Monthly, rainwater samples were 
taken at 5 locations (3 on and 2 off the site grounds), and measured for soluble and insoluble 
total alpha and total beta activity; all measurements were within the normal ranges. 

The Des sel air-monitoring station downwind from the stack did not register any activity above 
the normal natural or fall-out activities. 

2 .7 A s s e s s m e n t of P r o j e c t s 

In all, 21 Internal Project Applications were approved after investigation by the Health and 
Safety Department. The approval of the approved body, CORAPRO, was requested two times 
beforehand and eleven times a posteriori. 

2 . 8 Regulatory Control 

Permanent regulatory control of compliance with regulations and safety procedures was carried 
out by the approved body, CORAPRO, by means of 22 inspections of the facilities, the accept
ance of the new bituminization and storage facilities (B. 26 and 27) in view of their active opera
tion, and advice about the criticality parameters of the storage of fuel in the Solid Waste Pond. 

2 . 9 Contact Commission with the Health Author i t i e s (CCA) 

The Contact Commission with the Health Authorities held three meetings, respectively in Mol, 
on May 11, 1978, and in Brussels, on June 27 and October 17, 1978. During this last meeting, 
the CCA has set up a working group for the investigation of the safety aspects of the PAMELA 
project, which held its first meeting in Mol, on December 12, 1978. 

The main topics of these meetings, held for the information of the administrations concerned, were: 
- general information about the administrative and technical situation of Eurochemic, in 

relation with the shut-down, the negotiation of the Convention with the Belgian State, and the 
execution of legal obligations; 

- technical ir jrmation about the finalization of the construction work and of the commis
sioning tests and the active startup of the bituminization and storage facilities; 

- technical information about the projects for the vitrification of high-level liquid waste»; 

- technical information about the projects for the treatment and conditioning of the other 
types of liquid and solid wastes. 
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3 F I R S T A I D AND M E D I C A L CA RE 

During 1978, first aid and medical services were rendered as in previous years . According 
to regulations, 353 preventive medical examinations were carried out. Heart examination by 
means of an electrocardiogram, and the determination of cholesterol content in the blood of 
staff members over 40 were continued. During 1978, 82 examinations have been performed. 

Fourteen workers were vaccinated against influenza. 

C O N V E N T I O N A L S A F E T Y 

4 . 1 A c c i d e n t s 

In a l l , 12 non-radiation accidents occurred on the s i te . This makes for an accident frequency 
of 42.6 per million working hours for 3978. In 1977, the frequency was 33.5; in 1976, it was 
3 0 . 3 . No permanent invalidity resulted from any of the ca se s . Temporary abstnce from work 
due to these accidents amounted to 214 days in 1978. In 1977, it totalled 231 days; in 1976, 
162 days. 

4 . 2 i r e - f i g h t i n g E q u i p m e n t 

All fire-fighting equipment was regularly checked; routine maintenance was carried out. Routine 
tests of the engine of the fire-fighting trailer pump were performed. The fire safety of Euroche-
mic's residence tower has been improved by the installation of automatic smoke evacuation 
hatches, and by the use of fire-resistant material for the isolation of the emergency s ta i rcases . 
Additional or more efficient fire-fighting equipment ( e .g . portable fire extinguishers using BCF' 
or powder) has been purchased and installed in various buildings. 

Leak-tightness testing of gas 

masks. 
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£ . 3 Regulatory Controls 

Pegulatory inspections of electrical instaurions, lifting devices, compressed-fluid systems, 
and safety belts were performed by AIB inspectors. Fire-fighting and fire-detection equipment, 
alarm systems, electrical, gas, and heating installations were controlled regularly, following 
regulations. Furthermore, individual protective equipment, areas for the storage of inflammable 
liquids, ladders, compressed-gas bottles, e tc . . . were regularly checked. 

L.L P r o t e c t i v e Equipment 

The existing protective equipment was maintained and the apparatus for leak-tightness testing 
of gas masks was used on a regular basis. Air-supplied intervention equipment has been kept 
available for interventions. The decontamination and dismantling operations required the use 
of very important quantities of individual protective equipment, i .e . masks, dust filters, over
alls, e tc . . . 

5 MISCELLANEOUS 

5 .1 Instrumentat ion 

The portable and fixed monitoring instruments required regular maintenance and repair. Recali-
brations were made, using various active sources. Ambient gamma-radiation monitors were 
tested regularly. New fixed and portable monitors have been purchased for the storage facilities, 
and for replacement of obsolete or womout equipment in other units. 

5-2 Emergency P r e p a r e d n e s s 

An agreement with the SCK/CEN has been signed, ensuring its full support (personnel and 
equipment) in case of an emergency at Eurochemic. An emergency stock of equipment is kept in 
a store room near the main entrance to the site, away from the active areas. The diesel gene
rators are tested monthly. Cuts in the power supply were simulated in order to test the emer
gency procedures. The radiotelephone communications systems with the SCK/CEN and with 
the Civil Defense headquarters have also been tested according to the procedures. 

5 . 3 Secur i ty 

The guard room is continuously occupied. The good condition of the fence around the site is 
checked daily. Routine meeting; with the representatives of the various nurlear establishments 
and the local authorities in the Mol area are being held regularly. 

5 . 4 Safety and Health Committee 

According to Belgian regulations, a Committee for Safety, Health, and Embellishment of the 
Place of Work, chaired by the manager, and consisting of twelve effective members, six of them 
being designated by the Management, and six being elected by the workers, met ten times during 
1978. The Safety and Health Committee regularly designates some of its members for inspections 
of the various work areas. Suggestions for improving the safety and/or the working conditions, 
presented during the meetings or inspections, are investigated and carried out if found justified. 



SAFEGUARDING OF NÜCLFAR MATERIALS 



15 

During 1978, unreprocessed fuel elements and fuel pins have been sent back to Irance, 
accounting for two transports. 

At the end of 1978, the statement of the cumulative material unaccounted for (MU1) read exact
ly the same as the one at the end of 1977: 

Cumulative MUF at the end of 1978 

Cumulative MUF in % of output 

LEU (kg) Pu (kg) HEU (kg) 

345.1 8.229 6.939 

0.19 1.21 0.51 

EURATOM inspector Chris Allcock (right) in discussion with one of Eurocheque's staff members 

during his regulatory visit. 



REPROCESSING PLANT 
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The main activities of the Plant Operation Department (POD) during the period under review 
can be summarized as follows: 

- Realization of tasks described in the Annexes 111 and IV to the Convention between the 
Government of the Kingdom of Belgium and the Eurochemic Company on Takeover of the 
Installations and Execution of the Legal Obligations of the Company, by: 

(1) carrying out numerous interventions for the decontamination of equipment and cells, 
as well as dismantling of equipment in the main plant, the analytical laboratory, and 
the ventilation building; 

(2) emptying the various ponds of the Fuel Reception and Storage Building (no. 2) in view 
of their decontamination, the wastes which have been accumulated in these ponds and 
in the dissolver loading cell (no. 03) being segregated, cut-up and conditioned. 

- The active startup of the bituminization plant (B. 26) with real medium-level waste solutions 
(MLW), prod icing 498 drums of bituminized waste containing a total of some 80 m3 of MLW. 

- The active startup of the associated storage facility (B. 27), transporting the 498 drums with 
bituminized waste into bunker 01. 

- The adaptation of a solid waste conditioning procedure, following NEA guidelines for sea 
dumping waste packages, for wastes up to 10 R/h in pre-shielded 220-1 drums. 

- The completion of the civil engineering of the building for the intermediate storage of low-
level solid wastes (B. 23), and the installation of the ventilation, the various utilities and 
the equipment, which were not completely finished at the end of the year. 

1 D E C O N T A M I N A T I O N A N D I N T E R V E N T I O N S 

1.1 General 

The main activities carried out in the Reprocessing Plant (B. 1), the Fuel Reception and 
Storage Building (B. 2), the Process Control Laboratory (B. 3), and the Ventilation Building 
(B. 4) were related to the works determined in Annexes 111 and IV to the Convention. To 
this effect, Eurochemic's intervention crews have been reinforced by hiring eleven trained 
intervention workers of the nuclear branch of Kraftanlagen Heidelberg AG (FRG), having par
ticular experience in decontamination and maintenance of nuclear installations. In addition, 
well defined tasks were entrusted on a lump sum basis to the same firm, and to Transnuklear 
GmbH, Hanau (FRG), which is experienced in the conditioning and treatment of special radio
active wastes. Furthermore, the industrial cleaning service of Smet Jet, Geel (Belgium), was 
called in for decontamination by means of high-pressure water jets. 

It is evident that this particular setup has required a careful and detailed planning and organi
zation of the works, both with regard to efficiency and to radiation protection. In practice, 
the fact that the hired personnel was experienced in equipment assembling and operation in 
controlled areas, and that most of them were also trained in radiation protection, has been 
a great asset when working together with the experienced Eurochemic staff. 

1.2 R e p r o c e s s i n g Plant 

1 . 2 . 1 Decontamination of Equipment 

(1) ÇhejnjcaJJ^onjaminatjioji 

The chemical decontamination was limited to some local rinsings attacking residual hot spots. 
The most important operations were: 

- the chemical rinsing of the stripping lower of the high-level waste evaporator (1W, unit 251-2) 
with HN03, NaOH, a mixture of HN03/KMn04 followed by oxalic acid, diluted citric acid. 
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jizer, and Radiac Wash; the radiation level of the unit amounting to 800 mR/h with various 
hot spots of up to 15 R/h before rinsing could thus be reduced to average values of 125 mR/h 
with two hot spots of 5 R/h; decontamination allowed access to the evaporator for a first in
side inspection for possible corrosive attack; 

- the chemical rinsing of the diluent washer (unit 252-25), initial radiation of 800 R/h, with 
similar solutions did not lead to results allowing the anticipated modifications (700 R/h after 
rinsing); as high-pressure jet cleaning did not improve the situation, the unit was finally 
dismantled; it turned out that the contamination was mainly due to easily settling solids; 

- the rinsing of all vessels containing borosilicate-gh-ss raschig rings with HN03» reducing 
radiation values to a level allowing their removal. 

(2) ç^^'jwinjuoj^bj^H^^EJ^i^jËJ^yîriisyip^ 
Most of the plant equipment and vessels showing residual high radiation spots of up to 200 R/h 
after chemical decontamination have been cleaned with high-pressure water-spray system of 
up to 400 bar. Existing spray lines and nozzles, dip tubes and other means of access were used 
after appropriate preparation. 

The most important of the units treated in this way were: 

- cell 09: the decladding-waste transfer vessels 223-4A, 223-4B, and 223-5; 

- cell 15: the high-level waste evaporator 251-2; 

- cell 16: the acid-recovery evaporator 251-4; 

- cell 17: the acid-recovery vessels 251-8A, 251-8B, and 251-23; 

- cell 18: the acid-recovery vessels 251-5, and 251-96; 

- cell 21A: the rework unit vessels 252-1, 252-11, and 252-12; 

- cell 23: the diluent washer 252-25. 

In most of the cases very efficient decontamination was achieved; radiation levels were reduced 
to values of less than 300 mR/h. An essential preliminary for such an efficient decontamination, 
however, is good accessibility for the water jet. This was not the case with the diluent washers 
251-23 and 252-25; the radiation level of the former unit was lowered by cutting away a close 
welded line containing the hot spot, and the latter unit was completely dismantled. 

High-pressure water-jetting proved to be not only a very fast and efficient decontamination pro
cedure, but it also has the advantage of using practically salt-free solutions that can be evapo
rated into negligible volumes of liquid waste concentrates. 

1 . 2 . 2 Dismantling of Equipment 

In some cases, equipment containing high radiation sources has been cut away; it has been re
placed whenever needed for the safe stand-by of the plant. In other cases, obsolete equipment, 
needing anyhow replacement for a possible restartup of the plant, has been cut up and condi
tioned for waste disposal. 

Parts of the following units have been cut away and replaced or modified: 

- in cell 02: the jets 221J101 and 2216J206; 

- in cell 13: the HAW outlet air-lift and the diluent washer 231-29; 

- in cell 14: the diluent washer 231-57; 

- in cell 19: the transfer lines 251-UOl, 402, and 405; 

- in cell 20: the leak on the uranium intercycle evaporator 231-7 has been repaired; 
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- in cell 21 A: the air-lift of the rework unit 252; 

- in cell 35-1/2: contaminated concrete and obsolete lines have b'.en removed in view of 
setting up a stainless-steel driptray; 

- in room A 002: an intervention hole was made to allow access to the cell housing the hot 
waste catch tank 266-6; 

- in room A 009: a slurry suction line was installed on the hydraulic locks 266-/11 and 
266-61. 

The following obsolete units have completely been dismantled and cut up. Scrap has partly been 
packed and sent to the Waste Treatment E'acility of the SCK/CEN, and partly been conditioned 
for sea dumping following the guidelines laid down by the NEA: 

- in cell 1A: the loading tube and valves of the first dissolver 221-1; 

- in cell IB: the loading device of the third dissolver (2216-1) for MTR fuels; 

- in cell 02: the third dissolver 2216-1, the recirculation leg 2216-3, the off-gas disen-
trainment pot 2216-11 and the upper part of the first dissolver 221-1; 

- in cell 05: the off-gas scrubbing pumps 222P221 and P551; 

- in cell 15: the hydraulic locks 251-28A, 251-28B, 251-29A, 251-29B, and the transfer 
lines from the fission-product evaporator 251-2, and the acid-recovery unit 251 -U to 
the high-level waste storage buildings 5/22: 

- in cell 17: the phase separator 251-7; 

- in cell 18: the heat exchanger and the recirculation leg of the multipurpose evaporator 
251-9, together with heavily corrodes stairs and an iron gangway (the latter have been 
replaced); 

- in area 22: the vacuum solenoide valves of the HEU sampling unit; 

- in cell 23: the phase separator 252-25; 

View on tno dismantling of the 

third di.ssolvcr in cell 02. 
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- in area 29: the iron framework of the former plutonium dry-part unit and the ventilation 
duct of this unit; 

- in cell 36: the HEU bottle-storage rack, together with the separation wall between cells 
36-1 and 36-2; 

- in room A 002: the liquid-waste sampling box; 

- in room A 203: some lines and pumps of the make-up unit; 

- in room B 101: the filter unit of the ventilation of cell 0 3 . 

1 . 2 . 3 Removal of Borosilicate Raschig Rings 

The borosilicate raschig rings used at Eurochemic as heterogeneous neutron poison were r e 
moved and conditioned for sea dumping according to the guidelines laid down by the NEA. 
Representative samples were taken from the tanks revealing plutonium-contaminations between 
0.5 <ig and 14.1 mg Pu/kg of raschig r ings, and beta and gamma activities between 0.02 and 
2.5 mCi/kg. Selective boron corrosion (depletion) could not be detected. 

The raschig rings of the following vessels have been removed: 

- cell 14: vessels 231-71 and 232-41 (U-intercycle evaporator feed tanks); 

- cell 17: vessels "51-8A and 251-8B (2 DW collection); 

- cell 24: vessels 234-1 A, 234-1B, 235-1 and 2346-1 of the solvent-recovery unit; 

- cell 35: vessels 236-3, 237-5, 237-6, 237-7, 237-8, 238-6, 238-9, 239-1, 239-4, and 
239-5 of the third highly enriched uranium cycle. 

Removal of raschig rings 

by means of sucking. 
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In all, roughly 10 m3 of raschig rings were removed by sucking them with a vacuum pump into 
105 special steel containers of 125 1, in which they were conditioned by pumping cement milk 
into the drums to fill the voids. Depending on the radiation level, the filled containers were 
then put into either 200-1 drums, or 400-1 drums, or prefabricated concrete containers of the 
E1R type, in which the free space was filled with liquid concrete. In all, 65 200-1 drums, 
18 400-1 drums and 22 E1R concrete containers were filled. 

1 . 2 . 4 Decontamination of Process Cells 

Decontamination of accessible surfaces in the cells was undertaken after completion of the inter
ventions on the process equipment. The aim was to reduce the transferable contamination to 
reasonably achievable levels, thus reducing the risk of airborne contamination and facilitating 
modification and adaptation of equipment or final dismantling in the future. 

Depending on the situation, different methods have been applied, including: 

- spraying of surfaces by means of a karcher pump, allowing operation with heated solu
tions containing decontamination chemicals at pressures of up to 100 bar; 

- manual decontamination by wiping and brushing with decontaminating agents, and removal 
of paint scales with push-plate knives; 

- high-pressure water-jetting at 150 to 250 bar and 25m3/h of maximum pumping rate; 

- removal of contaminated concrete by electric or pneumatic hammering with simultaneous 
exhaustion of the dust. 

In various cases , the different methods have been applied successively. For instance, pressure 
spraying with heated chemicals containing decontaminating solutions was applied in cell 18 
housing the multipurpose evaporator, and in cells 25, 26, and 27 A to E housing solvent-recovery 
units. A one-percent citric acid spray at 50° C and 100 bar has given rather good results 
(average decontamination factor 20) in the latter cells . 

Manual decontaminations were carried out in cells 1A, IB (loading cells of the 1st and 3rd 
dissolvers), 11 (empty cell), 18 (multipurpose evaporator), 23 (rework unit), 27A/B (solvent 
recovery) and 30 (uranium tail-end). Obtained decontamination factor values averaged 10. 

High-pressure jetting was applied with good results in cells 2 (1st and 3rd dissolvers), 6 
(head-end), 8 (fission-product vessels) , 9 (decladding-waste vessels), cells 13 and 14 (1st 
U/Pu and 2nd U cycle), 17 and 18 (acid recovery), 20 (U-intercycle evaporators), 24 (solvent 
recovery) and 29-9 (Pu dry-part feed cell). 

Obtained results were generally below 1 MPL (maximum permissible level). Average specific 
jet-water consumption amounted to about 55 1 per square meter of surface. Jet-water was 
concentrated by a factor of 100 in the NCP (nuclear chemical plant) evaporator of Building 8. 

1 . 2 . 5 Quality Control of Equipment 

In order to check the status of various equipment some quality control inspections have been 
carried out. 

The wall-thickness of the following equipment has been checked by the ultrasonic method: 

- the slab tanks of the 1st and 3rd dissolvers (units 221-2 and 2216-2); 

- the uranium intercycle evaporators (units 231-7 and 232-4); 

- the fission-product and acid-recovery evaporators (units 251-2 and 251-4). 

The obtained results indicated that no severe general corrosion attack had occured. 



1 rom some dismantled parts of the multipurpose evaporator (unit 251-9). the uranium-intercycle 
evaporator (unit 231-7) .tnd the 3rd dissolver (unit 2216-1) samples have been taken lor metallo-
graphic and rr;~roprobe analysis , to determine the nature of some spots of corrosion detected 
on welds. 

It was found that the heating jacket of the dissolver slab tank (unit 221-2) sprung several small 
leaks on the inactive side. 

Manholes have been cut in evaporators 251-2 and 251-4 for further inside corrosion control. 

Although detailed assessments are still under way, it can be stated that the essential parts of 
the plant equipment are in excellent shape. 

1 . 2 . 6 Final Remarks 

A more detailed description of a large part of the decontamination work has been presented in 
two papers at the International Symposium on the Decommissioning of Nuclear Facilities, Vienna, 
November 13-17. 1978: 

- W.G. Hild et a l . : Experience gained in the decontamination of a shut-down reprocessing 
plant, lAEA-SM-23-:/39. 

- W.G. Hild et j l . : Industrial experience gained in the decontamination of process cel ls , 
the dismantling of process equipment and the conditioning of special wastes in a shut-down 
reprocessing plant, IAEA-SM-234/40. 

Roughly half of the works listed in Annexes 111 and IV to the Convention has be^n carried out. 
The required manpower was supplied for 57% by Eurochemic; 30% by Kraftanlagen Heidelberg: 
12% by Transnuklear Hanau, and 1% by Smet Jet Geel. 

1.3 F u e l R e c e p t i o n a n d S t o r a g e B u i l d i n g 

1 . 3 . 1 General 

Work vas mainly devoted to the decontamination and re-arrangement of the Solid Waste Fond 
(SWF), the repacking and transfer of remaining fuels, the successive emptying of the Storage 
Pond (SP) , the Reception Pond (RP), and the Mechanical Treatment Pond (MTP), the emptying 
and preparation for decontamina'ion of Cell 03, and the cutting-up, segregation, and condi
tioning of residual waster, 

In order to carry out the works defined in Annexes 111 and IV to the Convention within the 
available time, i . e . by April 1, 1979, date of transfer of Building 2 to the Belgian State, the 
staff has been increased to twelve operators. Three operators have been working continuously 
in daytime and three crews of three operators worked in a three-shift schedule. 

The repacking of Candu-fuels in view of continued storage in the SWP was carried out with the 
assistance of BR-3 operators from the SCK/CEN (a total of 105 man-days); the decontamination 
and waste conditioning operations were carried out with the help of workers from KAH; the 
shearing and conditioning of high-level waste was entrusted to Transnuklear GmbH, Hanau, in 
cooperation with S.net Jet , Geel, on a lump sum basis . 

1 . 3 . 2 Solid Waste Pond 

After emptying the pond, a thorough contamination survey revealed beta and gamma contamina
tions of up to 100 mR/h on the walls, and average values of 300 mR/h, with spots of up to 
600 mR/h on the floor. 



The decontamination was started by brushing and rinsing of the walls and the floor. Afterward>, 
high-pressure water-jotting was applied at 150 to 200 bar of nozzle pressure ami a maximum 
flow rate of 20 m3/h. Finally, the walls and remaining hot spots on the floor have been wiped 
off with rags soaked in acetone and Radiac Wash. Residual beta and gamma contamination of the 
pond surfaces varied between 15 and 25 mR/h, with a few spots of 100 mR/h on the floor lining. 

Special racks were nut up into the Solid Waste Fond. After refilling the pond with water, 16b 
cylindrical stainless-steel baskets for the storage of high-ievei waste and fuel elements could 
be stored into these racks. At the end of 1978, the SWP contained 82 closed baskets and 51 
tight baskets with high-level waste, 29 closed Daskets with Candu-fuels and three rectangular 
baskets with PAT fuels. 

1 . 3 - 3 Handling of Remaining fuel Elements 

In emptying the Storage Pond, the following fuels have been handled: 

- SENA fuels: 2 elements (538 kg U of 3.3% initial enrichment) have been transported to 
La Hague; 28 singularized fuel pins (il kg U) have been transported to Saclay. 

- EL-4 fuels: 6 elements (37.7 kg U of 1.1% enrichment) have been packed into a closed 
cylindrical stainless-steel basket and transferred into the SWP for continued storage. 

- PAT fuels: 54 elements (11 kg U of 66.4% enrichment) have been removed from the rust
ed storage baskets and transferred into the SWP, where they are stored in new stainless-
steel racks provided wnii neutron absorbing screens . 

- NPD/DP fuels: 1,050 elements (\L.L t of depleted U), mostly singularized rods, have 
been packed orderly into perforated stainless-steel baskets, which were then inserted, 
in batches of six, into 29 closed cylindrical stainless-steel baskets that were transferred 
into the SWP for continued storage. At the end of the year, only 16 DP rods, collected 
at the bott.ii of the Reception Pond, were awaiting transfer to the SWP. 

View into the Mechanical Treatment I'ond during the handling of the dismounted grid of the 3rd 

dissolvor. In the right cv i nor, one can sec a basket with MIR heads. 
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1 . 3 . £ Treatment of Solid Was"ts 

In order to cope with the large amounts of solid wastes already accumulated and still arising 
in Building 2, the following principles have been applied: 

- combustible and non-combustible wastes of less than 500 mR/h were packed into standard 
220-1 drums and transferred to the SCK/CEN Waste Treatment Facility for conditioning; 

- metal wastes with radiation levels of up to 20 R/h was directly conditioned for sea 
dumping by incorporation with cement mortar, according to NEA guidelines. Up to 
radiation levels of less than 10 R/h, the waste was packed into special pre-shielded 
220-1 drums prepared at Eurochemic; for higher levels, 400-1 drums or E1R concrete 
containers were used; 

- metal wastes with radiation levels of more than 20 R/h and combustible waste of more 
than 500 mR/h were incorporated into cement mortar in chromized-steel drums for 
storage in the bunkers of Building 27; the maximum allowed dose rate at the drum sur
face was 200 R/h for this storage; maximum drum weight was 400 kg; 

- metal waste with higher radiation levels was packed into cylindrical stainless-steel 
baskets (closed baskets of 310 mm diameter, 3,000 mm height; tight baskets of 233 mm 
diameter and 3,000 mm height) and stored in the SWP. 

( 1 ) Old_Waste_ from J he_ S oHd_ Wa ste ƒ ond_ 

The old, rusted mild-steel waste baskets, that were transferred to the Mechanical Treatment 
Pond in 1977, were emptied; the waste was segregated according to its radiation and repacked 
or conditioned following the principles outlined above. As this operation caused excessive tur
bidity in the MTP water, repacking has been continued in Cell 03- High-level waste suspected 
of containing fissile material has been packed into 48 tight baskets (TB), the remaining waste 
into 42 closed baskets (CB) that were returned to the SWP for continued s torax . The bottoms 
of the obsolete cylindrical storage baskets, shewing radiation levels of more than 20 R/h, have 
been cut off and halved by oxy-arc in Cell 03 in view of conditioning for storage in Building 27. 

The cylindrical bodies were longitudinally cut under water by plasma torch and subsequently 
sheared to appropriate lengths and conditioned for sea dumping. 

(2) W^te f^jpjhe J>jojjge_Pond 

Some 5 m3 of cut-off MTR heads (less than 70 R/h) have been segregated and conditioned 
into 44 pre-shielded 220-1 drums for sea dumping, or transferred into 16 closed baskets into 
the SWP. Two storage racks and a base plate have been cut up and discarded as low-level 
waste. At the end of 1978, alle material was removed from the Storage Pond. Emptying of 
the pond water and decontamination of the lining was scheduled to start in January, 1°?9. 

(3) Wa_s_te_fromjhe_ Meçhamçal_Tr_eatmer>LZEIS1 

Thirty-two heavy head jtes of Otto Hahn elements have been cut into four pieces with the 
under-water saw, and packed into two closed baskets that were transferred to the SWP. 

Using the Transnuklear under-water compacting and shearing unit, the following structural 
components of fuel elements have been treated: 

- SO R3 shrouds; 

- 192 poison rods of Otto Hahn fuels; 

- 32 Otto Hann structures; 

- 105 KRB/Dodowaard grids; 

- 39 cylindrical solid-waste baskets (see section 3 .4 .1) . 
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The conditioned scrap for sea dumping consists of 9 pre-shielded 220-1 drums, 19 shielded 
£00-1 drums, and S3 E1R concrete containers. Part of the scrap, with radiation levels of more 
than 25 R/h, has been packed into three 115-1 baskets awaiting conditioning with cement milk 
in 220-1 drums for storage in Building 27. At the end of the year, about 2 m3 of metal was'e 
and scrap was still stored in the MTP, awaiting segregation and conditioning. 

(4) Wasj£!L°m_£eJL23_ 

After segregation and repacking of the waste from the Solid Waste Pond (see section 1.3.4 - 1), 
the working platform and the supporting frame were cut up and removed from the cell: the major 
part has beer, conditioned for sea dumping into pre-shielded 220-1 drums. 

Once the platform was cut, a substantial amount of high-level waste that had been accumulated 
in the pit of the cell during the operation of the plant became visible. In a very difficult and 
time-consuming operation, this waste has been collected into 6 tight and 22 closed baskets that 
were transferred to the Solid Waste Pond. At the end of the year, a small amount of this waste 
remained blocked in the deepest part of the pit. 

During the last phase of waste collection, the cell walls were rinsed several times by high-
pressure jetting, and the floor was flushed with acid and water. At the end of the year, the 
radiation levels inside the cell were as follows: 

- on the platform with the dissolver covers: 200 - 500 mR/h; 

- at the same level, above the lower part of the cell: 1.5 - 3 R/h. 

1 . 3 - 5 Decontamination Shops 

Room 105 

After a thorough decontamination, the residual non-transferable contamination was reduced to 
values between 5 and 50 mR/h. A separation wall has been built in room 107 allowing direct 
access from room 108 to room 105. 

Room 107 

After a general cleanup, this room has been used throughout the year for the decontamination 
of laboratory boxes. (See section 1.5.2) 

Room 104 

This room has intensively been used for oxy-arc and disk cutting of wastes, and for packing 
and conditioning of the resulting scrap into standard and pre-shielded 220-1 drums. Concrete 
embedding of wastes into 220-1 chromized steel drums for storage in bunker 01 of Building 27 
(less than 200 R.h at contact) was also carried out in this room; 12 drums have been prepared, 
8 of which are already transferred to Building 27. 

1 . 3 . 6 Water Treatment 

Due to the different waste handling operations in the ponds, particularly in the Mechanical 
Treatment Pond, the water treatment system was under exceptional load during 1976. The 
mechanical filters have been revised. They were all backwashed and pre-coated at an average 
frequency of 9 times a week. The ion-exchange columns have been regenerated once. 

1 . 3 . 7 Final Remarks 

At the end of 1978, roughly 73% of the works described in Annexes III and IV to the Convention 
were carried out. Manpower was supplied for 79% by Eurochemic, \L% by Transnuklear and 
Stud Jet, L% by Kraftanlagen Heidelberg, and 3% by the SCK/CEN. 
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1 . 4 V e n t i i a ' i o n S y s t e m 

1 . 4 . 1 General 

As the operation crew of the ventilation (two operators and one supervisor) was mainly occupied 
with surveillance and maintenance of the various ventilation systems in operation onsite (see 
section 4 ) , execution of the works described in Annexes 111 and IV to the Convention for Build
ings 1 and 4 could only be achieved with the help of hired personnel from Kraftanlagen Heidelberg. 

1 . 4 . 2 Dismantling and Repair Work 

The following obsolete ventilation lines and equipment were dismantled: 

- the heavy alph<t-contaminated ventilation duct of the dismantled plutonium dry-part in 
Area 29 of Building 1; 

- the heavy shielded off-gas ventilation filter of the dissolver loading cell 03. The filter 
has been replaced by a standard type absolute filter in room B 101 of Building 1; 

- the filter casing of the blister ventilation in room 104 of the ventilation building (no. 4); 

- the filter casing of the laboratory hoods ventilation in room 104 of Building 4; 

- the filter casing of the vessel ventilation unit VV1 in room 104 of Building 4. 

The regulating valve in the high-depressure exhaust duct (HDE) of Building 4 has been repaired. 
The regulating valve of the reception building exhaust (RBE) was repaired too. 

1 . 4 . 3 Final Remarks 

At the end of 1978, roughly 53% of the works described in Annex III to the Convention and 
about 12% of the works described in Annex IV to the Convention have been carried out, Man
power was supplied for 62% by Kraftanlagen Heidelberg and for 38% by Eurochemic. 

1 . 5 P r o c e s s C o n t r o l L a b o r a t o r y 

1 . 5 . 1 General 

Personnel assigned to the Process Control Laboratory section consists of one section head, 
three crews of one supervisor and two analysts each, and one laboratory assistant. In order 
to coordinate and control the decontamination programme of the Process Control Laboratory 
in Building 3 , the supervisor of the afternoon shift started working during the daytime, as 
from mid-February, 1978. Four of the intervention workers hired from Kraftanlagen Heidel
berg were assigned to the disassembling and decontamination works. 

The dismantling and decontamination programme aims to conserve the various analytical boxes 
in view of a possible reuse. The execution of the works was started in early 1978. 

1 . 5 . 2 Decontamination and Dismantling 

The preliminary work for the intensive decontamination and cleaning of Building 3 was finished 
by the PCL section at the end of February, 1978. The main programme was carried out accord
ing to the following general working sequence: 

- emptying of the boxes and discarding their contents partially as waste after a preliminary 
rinsing (gamma boxes); 

- dismantling of instrumentation panels and shielded plates, which were painted and stored 
for reuse after decontamination; 

- rinsing of the inside of the boxes until ambient radiation levels went down to about 
20 mR/h; 



- fixation of internal contamination by .--praying of an acryl layer: 

- disconnection of utility lines and ventilation, closing of the openings by caps and plas
tic sheets and taking down from the box supports: 

- painting of the outside surfaces of the boxes with peelable pain: to protect against cross 
contamination: 

- transfer of the boxes into a special decontamination tent in Building 2 with separate 
ventilation: 

- decontamination by removal of the inside acryl protection, brushing with a hot commer
cial decontaminating solution (DDM 10). with commercial paint removers, phosphoric 
acid (the rusted parts) and Turco Decon £502 for stainless-steel surfaces: 

- painting of the inside of the boxes after atiaining transferable contamination levels of 
less than 2.7 x 10-6/^.Ci cm2 for beta and less ihan 8.1 x 10-7/iCi/cm2 for alpha; 

- removal of peelable outside pr>int. possible repainting, wrapping into plastic sheets, 
and transportation to storage area in Building 3 . 

Dismantling of the shielded box chain in the Analytical Lab in Building 3 . 



I'S 

Decontamination works in the highly active lab, the plutonium lab, and the lowly active lab 
have been carried out according to this procedure. In all, 10 unshielded, 16 shielded and M 
clove boxes have been emptied, dismantled, decontaminated, painted and restored. In addition, 
the frogman area and box were decontaminated and dismantled, and the ent».e intervention area 
in room 139 (highly active box chain) was decontaminated and cleaned up. Decontamination of 
the fume hoods is continued. 

1 . 5 . 3 Final Remarks 

Based on the experience gained, the average manpower required for the complete treatment of 
an alpha box amounts to about 18 man-days: for a beta box to 9 man-days, and for a gamma box 
to roughly L man-weeks. The production of solid waste amounts to roughly 300 1 for the decon
tamination of a box of about 0.7 m3 of volume, 60% of it being combustible. 

An economic evaluation, based on the expenses for manpower, protective clothing, decontami
nation material and equipment, waste treatment and disposal, showed that the recovery procedure 
applied at Eurochemic for the different types of boxes is between 110,000 BF and 190,000 BF 
cheaper than the alternative approach of discarding the old boxes as waste and buying new ones. 

About 07% of the entire programme based on the works describes in Annex III to the Convention 
has been finished, producing approximately 12 m3 of non-combustible and 15 m3 of combustible 
waste. Manpower distribution amounted to 78% for Kraftanlagen Heidelberg and 22% for Eurochemic. 

2 M A N A G E M E N T OF R A D I O A C T I V E W A S T E S 

2 . 1 Liquid W a s t e s 

2 . 1 . 1 Low- and Medium-level Wastes 

The following table gives an overview of the production of liquid wastes during the year 1978. 

MATERIAL BALANCE FOR 1978 

TYPE OF WASTE 

Condensate 

Cold Waste 

Warm Waste 

Hot Waste 

Hot Waste Concentrate 

UPPER ACTIVITY LIMITS 
(Ci/m3) 

alpha 

1 x ID-7 

1 x 10"6 

1 x 10"3 

beta 

1 x 10"6 

-4 
1 x 10 

3 x 10"2 

100 

1,000 

VOLUME (M3) 

17,046 

7,653 

3,610 

1,813 

18.9 

All the condensate, cold and warm wastes have been transferred to the Waste Treatment .Station 
of the SCK/CF.N. Prior to transfer, the cold and warm wastes were checked for activity and 
adjusted with NaOH or HN03 to meet the pH range specification of 6-10. 
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The 1 ,Sl3 m3 of hot waste were mainly resulting from cell and equipment decontaminations with 
high-pressure water jets in Buildings 1 and 2, and contained roughly 92 Ci gross alpha, and 
660 Ci gross beta activity. 

l ive cendrillons containing in total 85 1 of MLW originating from the SCK/CEN have been emptied 
in Building 8 into the HWC circuit. Roughly 95 Ci of mixed fission products; 370 g of uranium 
and 8.J g of plutonium were transferred. A new convention has been established between the 
SCK/CEN and Eurochemic to cover these transfers. 

All hot waste has been concentrated in the Nuclear Chemical Plant Evaporator (NCP). An over
all concentration factor of 100 has been reached during roughly 1,210 h of operation at an 
average evaporation rate of 1.5 m3/h. Average decontamination factors of 1 x 105 were ob
tained for gross alpha and gross beta activity. Only a small part of the hot waste concentrate 
produced in the NCP evaporator (about 2 m3) has been transferred into vessel 542 of the MLW 
storage building (no. 21), the largest part (about 17 m3) has directly been transferred to the 
bituminization facility and was solidified in the first active bituminization campaigns. 

The hot connection of the aerial MLW transfer lines between the bituminization facility (B. 26) 
and the MLW storage building (no. 24) has been established on June 12, 1978. 

Since the start of the active test campaigns in the bituminization facility, on June 21, 1978, 
the following amounts of MLW have been transferred from Buildings 21/24 to Building 26: 

- Hot Waste Concentrate (HWC) 32 m3 

- Aluminium-decladding Waste (ADW) 16.3 m3 

- Sulfex-decladding Waste (SDW) 11 m3 

- Zirflex-decladding Waste (ZDW) 6 m3 

The following table summarizes the liquid MLW volumes stored onsite, as of December 31, 1978. 

TYPE OF WASTE 

HWC 

ADW 

ZDW 

SDW 

VESSEL 

543 

541 

542 

540-11 

546 

540-13 

544 

545 

BUILDING 

21 

21 

21 

24 

21 

24 

21 

21 

VESSEL VOLUME 
(m3) 

220 

255 

167 

500 

123.7 

394 

240 

134 

TOTAL VOLUME 
OF WASTE (n-3) 

1,142 

123.7 

394 

374 

OVERALL TOTAL 2,035 
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Picture right: Removal of the 

concrete shielding of the aerial 

HLW transfer line. 

Picture below: Cross-voided 

end-pieces of the cut transfer 

line. 
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2 . 1 . 2 High-level Waste 

No high-level liquid waste has been produced during 1978. 

In order to avoid both dilution of the stored high-level wastes by erroneous transfer of decon
taminating solutions from the reprocessing plant (B. 1) and recontamination of decontaminated 
cells in Building 1 via the aerial HLW transfer lines (connecting B. 1 with the HLW storage 
buildings 5/22), the latter have been disconnected by cutting and close welding. 

The following table gives an overview of the stored high-level waste onsite. 

TYF'E OF 
'*'ASTE 

LEWC 

LEWC 

HE'fl'C 

HEWC 

HEWC 

STORAGE 
VESSEL 

2 5 3 - l a 

2 r > 3 - l b 

2 S 8 - 1 

2rS-2 

5 4 0 - 1 2 

Hi'ILIiIM'J 

5 

' j 

2 ? 

2 2 

2 4 

WASTE VOLUME 
fi<!3) ON 

23.Ufi.7H 

2 7 . 4 

3 4 . 4 

172 

1 2 3 

' , • : . 

•li<0SS ALPHA 
F HIM A 

"iC i / 1 

320 

f.SO 

' .'. 

3 . '•* 

;;H)ss HETA 
NALYSIS 

C L / 1 

1 4 3 

2 ' i 4 

13. '" . 

> 

-,.r. 

A.:-; A c : 

'/.m 

24 

Or 

• 

1 

3 ' . 

; _ ! 
"'.'.':.'. i 

^ l 
7 | 

r 

t , - • 

£ ' 

' 

The high-level waste in vessel 253-lb has been kept at about 40° C until 03-07.1978, to obtain 
further self concentration. As from that date, normal cooling has been put on again (average 
temperature of 25° C). Only the vessels 253-la and 253-lb, containing low-enriched wacte 
concentrate (LEWC), are operated with forced water cooling. In order to avoid potential build
up of radiolytic hydrogen above U volume percent, all HLW-containing vessels are air-swept 
or air-sparged at about 10 Nm3/h. 

2 . 2 B i t u m i n i z a t i o n of Liquid M e d i u m - l e v e l Was te s 

2 . 2 . 1 Cold Tests 

During the first half of 1978, cold-testing of the bituminization facility has been continued and 
terminated. Operational experience and results have led to some further touching-up and adapt
ation works in the installation. 

Integral remote operation, comprising bituminization, drum filling, drum closing, drum handlii.g 
and transportation from the bituminization facility (B. 26) to the storage area of Building 27, 
where the drums were placed in Bunker 01, has been carried out successfully during four weeks 
at the end of the cold-testing period. Afterwards, the entrance lock of Bunker 01 was closed 
towards the corridor by building the final part of the wall, and Building 27 was prepared for 
active operation. 

2 . 2 . 2 Active Tests 

(1) RadjaUon_Cheçk 

Prior to starting active operation, the radiobiological protection of the essential parts of the 
facility has been checked by means of a 100 Ci Cobalt-60 radiation source. 

(2) Short_-2^ved_!so!9J>£_Spj.ke. 

A first radioactive test has been carried out by spiking simulated inactive waste solutions with 
a short-li'/ed isotope. A 10 Ci 198Au spike has been used in the preparation of roughly i; m.' of 
slurry, according to a typc-A flowsheet. Incorporation resulted in the production of IL'drums 

http://23.Ufi.7H
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with bitumen incorporated product ( B I D . Operational results confirmed the data obtained in 
the inactive tests . Decontamination factors during boil-off for NH3-elimination and during the 
evaporation and incorporation operations in the extruder were 8 x 10^ and 1 x 103 respectively. 

(3) JestJ^JJ»wjns_with JtealJMedjwn^eye|_"«*!£*. 

Radioactive startup-test campaigns with real medium-level waste solutions were conceived in 
such a way that both the complexity of the chemical pre-treatment flowsheet and the specific 
activity of the resulting slurry and the final BIP were gradually increasing towards normal 
routine plant-operation conditions. 

a) Transfer of Medium-level Wastes 

As already outlined in section 2 . 1 . 1 , a total of 82.3 n>3 of MLW has been transferred to Building 
26 since June 21, 1978. 80 volume percent of it was transferred from the .storage tanks of 
Buildings 21 and 24, and 20 volume percent was fresh HWC directly routed from Building 8 . 

Appropriate transfer and rinsing procedures have been demonstrated and adopted according to 
the operational experiences and needs. 

b) Chemical Pre-treatmen» 

Three different pre-treatment flowsheets have been demonstrated until now, with the following 
MLW solutions: 

- Hot waste concentrate (HWC) + aluminium-decladding waste (ADW) 
(ADW-HWC) 

- HWC + ADW + sulfex-decladding waste (SDW); type-B slurry 
(78/AR-B) 

- HWC + ADW + zirflex-decladding waste (ZDW) + SDW; type-A slurry 
(78/AR-A) 

In all , 36 MLW batches have been chemically pre-treated in six different campaigns: 

CAMPAIGN 

AÛW-HWC-01 

ADW-HWC-02-1 

ADW-HWC-02-2 

78/AR-B 01 

78/AR-A 01-1 

78/AR-A 01-2 

TOTAL SLURRY 

NUMBER OF 
SLURRY BATCHES 

6 

2 

3 

19 

2 

4 

VOLUME 

SLURRY VOLUME 
(m3) 

5.2 

3.1 

5.5 

46 

3.3 

7.1 

70.2 

SLURRY ACTIVITY (Ci/m3) 
beta 

40 

38 

540 

700 

649 

649 

alpha 

3.3 

2.84 

2.06 

2.3 

2.3 

2.3 
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The active test runs have successfully been carried out according to the pre-established chemi
cal flowsheets. Experience gained in the operations has led to iome adaptations of the working 
procedures. Radiation measurements revealed data in line with theoretical c;lculations and 
experimental values. Both liquid waste and slurry sampling has allowed training of the staff and 
led to some further improvements of the methods applied. 

The average time needed for the preparation of a slurry batch is £5 hours, most of that time 
being required for ammonia elimination, pH adjustments and analytical follow-up. During normal 
operation conditions, decontamination factor values of more than 10^ were obtained in the NH3 
elimination boil-off. 

c) Incorporation into bitumen 

As from July 3 , 1978, the medium-level waste slurries were incorporated into bitumen in six 
subsequent campaigns, the main characteristics of which are summarized in the following table. 

ACTIVE BITUMINIZATION TEST CAMPAIGNS 

In all, the extruder was operated during 2,305 hours; active biturr.inization was carried out 
during 8iC hours. During this operation, 49Ô drums of bituminized MLW have been produced. 
The evaporation capacity of the extruder averaged 001/h and showed a slightly decreasing 
tendency. Decontamination factors obtained in the extruder averaged 103. Overall deconta
mination factors for ^ 7 c s a nd 9^Sr amounted to 5.6 x 10^ and 2.7 x 103 respectively for 
type-B flowsheet campaigns. 

Operation of the bituminization facility was satisfying. Three interventions had to be made to 
renew the leaking outlet valve and one to decontaminate one drum from some bitumen spills, 
that occurred during rinsing operations. One intervention had to be made to unplug the dis
tillate line of the firs! condenser. Appropriate measures have been taken to avoid similar 
events and some further adaptation works were carried out. Operation manuals have been duly 
adapted. 



Sampling of active bitumen product for the Analytical Lab. 

In general, the drum handling facilities have performed satisfactorily; the drum closing device 
has been adapted and has since then been performing satisfactorily. Sampling of active bitumen 
products and analysis have led to further experience and ameliorations. 

2 . .3 S t o r a g e 1 -ac i l i ty f o r S o l i d M e d i u m - l e v e l W a s t e 

After considerable adaptation and touching-up works on the various drum transportation and hand
ling equipment of the Rurostorage facility (B. 27). and extensive functional testing, a final inte
gral cold operation test was carried out during fojr weeks. Almost 300 drums have successfully 
been handled in fully remote operation, demonstrating both introduction into and retrieval from 
the bunker cel l . In addition, all emergency systems were successfully tested. 

As already outlined in section 2 . 1 , the access doors to the corridor and to Bunker 01 were 
closed and the Fiurostorage facility was actively started up. The £98 drums with bituminized 
MLW produced in the first active test campaigns have been successfully transferred to Bunker 0 1 . 
Right drums, containing solid MLW from the plant and wastes which were stored in the various 
ponds of the Reception Building, have been received and transported to Bunker 01 too. In 
Building 2, these wastes were conditioned with concrete, in such a way that the radiation at the 
surface of Ihe drum did not exceed 200 R/h and the weight dit not exceed 400 kg. 

Opera t ion of the Huros to rage f a c i l i t y was s a t i s f a c t o r y . To ta l opera t ion t ime of the bunker c rane 
amounted to 6..'2 h o u r s . D i f f i cu l t i es encountered w i th the c a b l e - r o l l i n g dev ice of the bunker 
c rane have led lo some adaptat ion work 1 * . I n te rven t ions on the bunker c rane in the c o r r i d o r were 
oa^y lo p e r f o r m , - ince no contaminat ion Had o c c u r r e d . 



A SENA container, used as a 

shielding for the transfer of the 

bituminized drums from Building 

26 to the Storage Facility (B. 27), 

is being removed before the drum 

is transferred into one of the 

bunkers. 

View on the piled-up waste drums 

after the remote handling equipment 

in bunker 01 had been tested. 
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2.C S o l i d W a M e s 

2 . £ . 1 Routine Waste Handling 

Solid waste management is one of the tasks of the Auxiliary Services section . The solid waste 
handling crew (SWH) consists of four people, supervised by a crew leader for the routine solid 
waste handling, but often the SWH crew has to be reinforced by other members of the Auxiliary 
Services section to carry out other tasks. Work mainly consists of: 

- the supply of appropriate waste containers and, if not already carried out by the producers, 
the packaging of the wastes; 

- the collection of the various kinds of solid wastes at the production sources; 

- the compacting of compactible, combustible waste, prior to their shipment to the Waste Treat
ment Station of the SCK/CEN; 

Preparation of shielded drums for 

the conditioning of wastes of up to 

10 R/h. In the background, drum 

which are ready for transport in 

view of sea dumping. 
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- the weighing and identification of the individual containers followed by appropriate labelling; 

- the transport of the containers with low-level solid waste of contact exposure rates of less 
than 500 mR/h to the conditioning facilities of .he SCK/CEN; 

- the preparation of shielded 600-1 drums by grouting a reinforced concrete ring into recupe
rated old oil drums. 

In order to solve the problem of the conditioning of sMid wastes with exposure rates between 
500 mR/h and 10 R/h, a procedure has been developed and demonstrated on a routine basis , 
allowing the conditioning of these wastes according to NEA guidelines for sea dumping packages. 
Essentially, this procedure consists of the preparation of pre-shielded 220-1 drums (galvanized 
steel) by grouting a reinforced ring of about 11 cm of normal concrete (for wastes up to 2 R/h), 
baryte concrete (for wastes up to 4 R/h), or hematite concrete (for wastes up to 10 R/h) into 
them. A bent tube for the intriduction of cement milk for the embedding of the wastes is placed 
in the shielding. 

According to the exposure ra 'es indicated above, the solid wastes are put into the drum, and 
after filling up, a prefabricated concrete lid is placed on the drum. The lid contains a bent tube 
onto which an absolute filter is screwed. The lid itself is fixed onto the container by pouring a 
concrete layer. After setting, cement milk is pumped through the injection tube into the drum, 
filling up the voids and driving out the air via the filter. The latter is unscrewed after complete 
filling. The drum receives a final concrete layer, is closed with a steel lid and is thus ready 
for sea dumping. During filling up with cement milk, an attenuation factor of 3 to 4 is obtained. 

By inserting these drums into pre-shielded drums of 400 or 600 1, and filling the voids with 
concrete, wastes with original dose rates of up to 20 R/h can be conditioned. 

In total, the following amount of pre-shieldcd 220-1 drums and cone. *te lids have been produced 
for waste conditioning in 3978: 

- 73 drums of normal concrete; 

- 16 drums of bary'.e concrete; 

- 14 drums of hematite concrete. 

In addition to its own tasks, the SWH group helped with the conditioning of the removed raschig 
rings (see section 1.2.3), the scraps resulting from dismantled equipment (see section 1.2.2), 
and the cut-up wastes from the Mechanical Treatment Pond (see section 1.2.4-3). Furthermore, 
the group cooperated in the establishment of a procedure for the transport of solid-waste drums 
of up to 200 R/h of contact dose ra te , conditioned in Building 2, and to be stored in the Medium-
level Waste Storage Facility (B. 27). 

2 . 4 . 2 Solid Waste Balances 

The Eurochemic contribution to the Belgian sea dumping cargo of 1978 was low; it consisted of 
59 drums, weighing in total 24.7 t . 30 drums contained contaminated borosilicate glass raschig 
rings conditioned into concrete (see section 1.2.3); 29 drums contained 78 kg of unirradiated 
natural uranium conditioned into bitumen during a first test canpaign in the medium-level waste 
bituminization facility (B. 26). 

The following table gives an overview of the total amounts of low-level solid wastes produced 
during 1978. 
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LOW-LEVEL SOLID WASTES PRODUCED DURING 1978 

TYPE OF WASTE 

1. Wastes conditioned onsite by an 
outside firm 

- concreted glass raschig rings 

- activated and/or contaminated 
metallic pieces conditioned into 
concrete 

2. Wastes conditioned onsite by the 
Eurcchemic SWH crew 

- activated and/or contaminated 
metallic pieces conditioned into 
concrete 

3. Wastes packaged into drums, not 
yet conditioned 

- non-combustible, beta, gamma, to 
be conditioned onsite 

- wastes to be conditioned by the 
SCK/CEN: 
combustible beta, gamma 

non-combustible beta, gamma 

Pu-contaminated combustible 

Pu-contaminated non-combustible 

absolute filters 

pre-filters 

PACKING 

220-1 drum 
400-1 drum 

ElR concrete container 
(2.2 t) 

220-1 drum 
400-1 drum 

EIR concrete container 

pre-shielded 220-1 drum 
pre-shielded 600-1 drum 

pre-shielded 220-1 drum 

220-1 drum 
30-1 box 

220-1 drum 
30-1 box 

220-1 drum 
30-1 box 

220-1 drum 
30-1 box 

cardboard box 
in plastic bag 
cardboard box 
in plastic bag 
(4 PF in 1 box) 

NUMBER 
OF ITEMS 

65 
18 
22 

37 
19 
83 

14 
4 

96 

521 
30 
303 
72 
186 
113 
63 
66 

U*'J 

472 

The next table cives an overview of the wastes which were transferred to the treatment faci
lities of the SCK/CEN during the year 1978. 
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SOLID WASTES TRANSFERRED TO THE SCK/CEN DURING 1978 

TYPE OF WASTE 

Combustible beta, gamma 
Non-combustible beta, gamma 
Absolute filters 

Pre-fiIters 

PACKING 

220-1 drum 
220-1 drum 

cardboard box 
in plastic bag 
cardboard box 
in plastic bag 

NUMBER 
OF ITEMS 

435 
185 

118 

78 

Besides the solid wastes produced during 1978 and partly transferred to the SCK/CEN, other 
solid wastes previously produced a re stored on various locations of the s i te , awaiting a detailed 
assessment, segregation, and sorting out, pr ;or to their conditioning for disposal. 

The inventory of the wastes accumulated onsite on December 3 1 , 1978, is given in the following 
table. 

WASTES ACCUMULATED ONSITE 

TYPE OF WASTE 

1. Unconditioned wastes 

Combustible beta, gamma 
less than 500 mR/h 

Non-combustible beta, gamma 
less than 500 mR/h 

Non-combustible (wood, iron, etc.) 
less than 200 mR/h 

Combustible beta, gamma 
more than 500 mR/h 

Non-combustible beta, gamma 
more than 500 mR/h 

Pu-contaminated (Pu = 10.6 kg) 
Pu-contaminated ashes 
(Pu = 0.7 kg) 

Pu-contaminated, not measured 

PACKING 

220-1 drum 
30-1 box 

220-1 drum 
30-1 box 

clastic 

220-1 drum 
in 600-1 drum 

220-1 drum 
in 600-1 drum 

shielded 220-1 drum 
30-1 box 

plastic bottle 
in tin box 

30-1 box 
220-1 drum 

NUMBER 
OF ITEMS 

164 
32 

101 
22 

3 m3 
2 m3 

20 

23 
36 
164 

22 
310 
32r> 

LOCATION 

shed 
shed 

shed 
shed 

shed 
B. 10 

B. 25 

B. 25 
outdoors 

B. 22 

B. 6 H 
H. 22 
shod 
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TYPE OF WASTE 

Pu-contarninated, not measured 
Absolute filters 
less than 500 mR/h 

Absolute filters 
more than 500 mR/h 

Pre-fiIters 
less than 500 mR/h 

Pre-fliters 
more than 500 mR/h 

240 graphite jackets of EDF-2 
elements 
Resins and diatoma (water treat
ment, B. 2) 

Off-gas filters (B. 5/22) 
Off-gas filters (cell 03) 
High-dose rate equipment 
unidentified wastes 
Obsolete LLLW piping to SCK/CEN 
U/Pu alloy scraps 

2. Conditioned wastes 

Pu-contarainated, not measured 

Glass raschig rings in concrete 

Activated and/or contaminated 
metallic pieces conditioned in 
concrete 

Unidentified wastes conditioned 
in concrete 

PACKING 

wooden box 

cardboard box 
in plastic bag 

cardboard box 
in plastic bag 

cardboard box 
in plastic bag 

cardboard box 
in plastic bag 

concrete container 

concrete container 
600-1 drum 

concrete container 
concrete container 
concrete container 
concrete container 

none 
metal box 

in plastic bag 

bituminized 
220-1 drum 
220-1 drum 
400-1 drum 

EIR concrete 
container 

220-1 drum 
400-1 drum 
EIR concrete 
container 
600-1 drum 

600-1 drum 

NUMBER 
OF ITEMS 

2 

87 

23 

88 

22 

3 

14 
6 
5 
9 
4 
99 

3,400 m 

47 

14 
36 
19 

22 

51 
19 

83 
4 

45 

LOCATION 

shed 

B. 4 

B. 4 

B. 4 

B. 4 

B. 25 

B. 25 
B. 2 
B. 25 
B. 25 
B. 25 
B. 25 

outdoors 

B. 6B 

shed 
outdoors 
outdoors 

outdoors 

outdoors 
outdoors 

outdoors 
outdoors 

B. 25 

2 . 3 . Ù Intermediate Storage of Low-level Solid Wastes 

During the period under review, the outside and inside c iv i l engineering of the building for the 
intermediate storage of low-level solid wastes (no. 23) has been finished; the ventilation system 
has been instal led, adapted, and operation tests were started. The piping for the distr ibution 
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of the various utilities has been fitted up, an.d most of the ~~ui >ment has been received and in
stalled. Active operation is scheduled to start in early 19; . 

3 A N A L Y T I C A L S E R V I C E S 

More than 80co of the process control laboratory staff has been performing analytical services 
for the other sections of the riant Operation Department. Due to the fact that the analytical 
laboratories in Building 3 were decontaminated and prepared for the transfer to the Belgian 
State, according to the Convention, analytical laboratories are now spread over three different 
buildings onsite: 

- in the b'tuminizatio.i facility (B. 26) for liquid-waste and slurry sampling and for some 
process control analyses; 

- in the liquid-waste treatment facility (B. 8) for liquid-waste, process-control, and 
some general analyses; 

- in the industrial development building (B. 10) for active bitumen product analysis. 

During the year under review, about 3.900 analyses were carried out. This number can be 
broken down as follows: 

- 1,750 analyses of water from the various ponds of Building 2 and of various liquid-
waste samples; 

- 1,300 analyses of samples from tne bituminization facility in Building 26; 

View on the box chain of the analytical lab in room 112 of Building 10, for the testing of bitumen 

product samples. 



- 190 analyses of samples from the decontamination operations, a s , for instance, raschig 
rings, various deposits, Pu-contaminated concrete, e t c . . . 

- 660 analyses of standard solutions. 

Moreover, a series of analytical tests and a training programme were carried out in the new 
hituminization-product laboratory, in room 112 of Building 10, after completion of the instal
lation. In the same room, a storage capacity for 60 product samples and sub-sampling possi
bilities by remote cutting were installed in one shielded blister. Four boxes were connected 
to this storage box for active bitumen product control analyses, such as residual water, nitrate, 
and total salt content, density, activity, e t c . . . 

Differential thermo-analyses were performed on inactive, as well as on active samples. Tri
tium analyses (separation) w». e carried out in a fume hood. Leach tests on active product 
samples were under preparation in the fume hoods. 

4 V E N T I L A T I O N 

4 . 1 G e n e r a l 

Apart from some dismantling works carried out following Annexes 111 and IV to the Convention 
(see section 1.4), the ventilation crew was mainly occupied with the control, the surveillance, 
and the maintenance of the ventilation in all buildings onsite, the active startup of the bitumini-
zation facility (B. 26), and the Eurostorage facility (B. 27), and the follow-up of the installa
tion of the ventilation unit in hte new building (no. 23) for the intermediate storage of low-level 
solid wastes. 

4 . 2 M a i n t e n a n c e and R e p a i r 

During the year under review, the following important maintenance and repair works were 
carried out by the General Services Department of Eurochemic: 

- replacement of the propellers of the following fans: 284-1B (supply reception building), 
384-3A (room exhaust laboratories), 384-4B and 384-4C (hoods exhaust laboratories); 

- changing of the ball bearings of several fans; 

- adjustment of the motor wheels of several fan motors; 

- adjustment of the non-return valves of six ventilation fans; 

- derusting and repainting of a great part of the ventilation duct of the high-level waste storage 
buildings (no. 5/22), and of a minor part of the ventilation duct in the liquid-waste treatment 
building (no. 8); 

- replacement of the heating elements of primary supply 1 and primary supply 2 because of 
severe corrosion resulting in various leaks; this job was only started at th* end of the year; 

- repair of the heating battery on top of the fuel reception and storage building (no. 2) due 
to leaking heating elements. 

4 . 3 New I n s t a l l a t i o n s 

The ventilation system of the bituminization facility (B. 26) and the storage facility (B. 27) has 
further been cold-tested, adjusted and put in active operation. Filter casings in Building 26 were 
dcrusted and repainted. The valves of the exhaust fans 43-1, 43-2, and 43-3 have been repainted. 

The installation of the ventilation system in the intermediate storage building for low-level liquid 
wastes (B. 23) was continued. The motors of the ventilation fans had to be changed by the supplier, 
because they were not powerful enough. Cold-testing of the ventilation system started at the end 
of the year. 



View on the dismantling of the casing of the off-gas system of Building U (ventilation). 

k.L F i l t e r C o n s u m p t i o n 

The following table summarizes the consumption of pre-filters and absolute filters in the various 
ventilation circui ts , during 1978. All the filters which were changed or installed were tested 
for penetration with the di-octyl-phtalate (DOP) method. 

During intervention works in the cel ls , some filters have been consumed in the mobile ventila
tion unit installed to this effect. 

AMOUNTS OF FILTERS "SED IN THE VENTILATION CIRCUITS DURING THE YEARS 1975-78 

VENTILATION CIRCUIT 

L a b o r a t o r i e s -
Hood E x t r a c t i o n 

L a b o r a t o r i e s -
Room E x t r a c t i o n 

lJ'-rr-p>, i on Hu i Id i ni' 

- E x t r a c t i o n 

TYPE OF FILTER 

p r e - f i l t e r 
a b s o l u t e f i l t e r 

p r e - f i I t e r 
a b s o l u t p f i l t e r 

p r e - f i I t e r 
a b s o l u tf. f' i 1 t e r 

NUMBER OF FILTERS 
1975 

17 

-

20 

-

-
44 

1076 

-
-

-
-

4/1 

1977 

l r , 

-

?n 

-

r , ; . . , 

4/1 

USED 
1978 

-
It. 

-
?] 

A'. 
AA 
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VENTILATION CIRCUIT 

Plant Building -
HDE 

MDE 

Tanks B. 1 -
Vessel Ventilation l 

Vessel Ventilation 2 

Cell 03 

Rooms B. 5 
Off-gas B. 5 

Rooms B. 6A/6B 

Rooms B. 8 
Off-gas B. 8 

Rooms B. 21 

Rooms B. 24 

Waste Storage 
(B. 25) 

Rooms B. 26 
Vessel Ventilation 
B. 26 

Rooms B. 27 

Rooms B. 23 

Intervention Works 
B. 1 

TYPE OF FILTER 

pre—filter 
absolute filter 

pre-filter 
absolute filter 

absolute air 
filter (AAF) 
absolute air 
filter (AAF) 

pre-filter 
absolute filter 
absolute filter 
absolute air 
filter (AAF) 

pre-filter 
absolute filter 
absolute filter 

pre-filter 
absolute filter 

pre-filter 
absolute filter 

pre-filter 
absolute filter 

pre-filter 
absolute filter 

pre-filter 

pre-filter 
absolute filter 

pre-filter 
absolute filter 

pre-filter 
absolute filter 

pre-filter 
absolute filter 

NUMBER OF 
1975 

28 
-
24 
-

-

88 
1 
1 
2 

4 

6 
1 
1 
4 
4 

1976 

25 
-
56 
24 

-

36 
1 
1 
6 

2 

6 
3 
2 
4 
4 

FILTERS 
1977 

85 
80 
28 
24 

-

40 
-
1 
4 

2 

8 
1 
1 
2 
-

USED 
1978 

16 
52 
24 
24 

-

16 
3 
3 
2 

6 
5 
3 
26 
1 
1 
2 
2 
3 
3 

4 
4 
24 

2 
6 
6 

10 
10 

32 
11 

5 AUXILIARY SERVICES 

Besides the solid-waste management (see section 2.4), the Auxiliary Services are running an 
internal store of intervention clothes and equipment. Under de responsibility of a storeman and 
a helper, supply of the various materials from the general store for the users in the interven
tion teams was assured permanently. 

Cleaning and supply of laundry was assured by two men; all working clothes, including conta
minated objects, were washed in three washing machines, running almost 40 h a week. During 
about half of his working time, the second laundry operator was busy decontaminating small 
pieces of equipment and tools in a normal chemical bath and/or an ultrasonic bath. 
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A crew of nine cleaners and decontaminators regularly cleaned all the access corridors for 
personnel and the offices of all the buildings of the Operation Department. Whenever necessary, 
they decontaminated working and access areas with appropriate means. Two other cleaners 
were occupied with the cleaning of the Industrial Development Laboratory in Building 10. 

Moreover, all transport of chemicals and other materials onsite has been assured by the 
Auxiliary Services . 



GENERAL SERVICES 



LI 

i 1' E R S ö N N E L 

For the year under review, the staff of the General Services Department can be broken down 
as follows: 

Department Head 
Deputy Department Head 
Quality Control, Tools, Store & Purchasing 
Secretary 
Storekeepers 
Mechanical Workshop (a) 
Pipe Fitters (b) 
Mechanical Maintenance (c) 
Utilities 
Drawing Office (d) 
Civil Engineering 
Instrumentation and Electronics 
Electricians (e) 
Instrumentation Shift 

TOTAL 

OWN 

1 
1 
1 

3 
7 
3 
6 
5 
3.5 
5 
5 
5 
3 

48.5 

HIRED 

1 

1 
2 
1 

2 

2 

9 

TOTAL 

1 
1 
1 
1 
3 
8 
5 
7 
5 
5.5 
5 
5 
7 
3 

57.5 

Remarks 

(a) One pipe fitter i s working permanently for the 1DD. 

(b) Two highly qualified argon welders are hired permanently for pipe and plate fitting. 

(c) One utility operator was ill for ten months and was replaced by a maintenance fitter. In 
between, another utility operator was transferred to the HSD. The above mentioned main
tenance fitter stayed on as a utility operator, and a hired worker replaced the maintenance 
fitter. 

(d) One draftsman is hired permanently. As one of the draftsmen was put at the disposal of 
the IDD, since June, 1978, a second draftsman was hired for the Eurowatt pilot installa
tion at the start, and for other tasks later on. 

(e) One electrician is hired permanently to replace a staff member who has been ill since 1976. 
A second electrician was hired for the electrical installation in Building 23-

2 MA IN TAS KS 

The main tasks carried out by the General Services Department during 1978 arc summarized 
in the following paragraphs. 

2 . 1 M e c h a n i c a l M a i n t e n a n c e and W o r k s h o p s 

Routine maintenance of pumps, mechanical devices, ventilation equipment, master-slave mani
pulators, and other equipment in the process buildings; maintenance of all other equipment and 
of the piping systems for the production and di^lribution of utilities was carried out as usual. 

During 1978, the most time-consuming tasks consisted of the completion, repairing and altera
tion of Buildings 26 and 27 in order to keep them in operation, and the equipment of Building :\* 
for the intermediate storage of low-level solid waste containers. 
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Two mechanics wore fully occupied in the research laboratory. The various workshops carried 
out miscellaneous jobs for the research laboratory. 

2 . 2 M a i n t e n a n c e of the S i t e 

This group carried out routine maintenance of the buildings and the site grounds (roads, gar
dens, lawns, e t c . . . ) . Other tasks consisted of the construction of scaffoldings giving access 
to different cells; brick walls; the concreting of drums; the handling of heavy equipment with 
the crane and/or the lift truck; the painting of new constructions; the renewal of floors in 
contaminated areas, and generally assisting the other groups in the department. 

2 . 3 I n s t r u m e n t a t i o n , E l e c t r i c i t y and E l e c t r o n i c s 

The most time-consuming task of this group was the completion, alteration and repair of the 
control systems of Buildings 26 and 27 as far as the electrical and electronic equipment is con
cerned. This work, which was started in 1976, was almost finished by the end of 1978. The 
instrumentation technicians working in shift continued their work in order to keep the plant 
running. 

The second most time-consuming task consisted of the installation of the electrical equipment 
of Building 23. 

2 . L S t o r e s 

Work in the three stores (general, mechanical, and chemical) consisted of maintenance, order
ing and distribution of materials and spare parts, and keeping the stocks at the best level of 
use and economy. 

2 . 5 C o n t r a c t e d S e r v i c e s 

Outside firms were contracted for the legal and/or special maintenance jobs, i . e . inspection 
of lifting devices, chains, ladders and electrical installations by specialized bodies. 

Outside firms were also contracted for the periodical maintenance of the lifts onsite and in the 
residential quarter, the telephone installation, the heating regulation system, the emergency 
power generator, and the inside and outside cleaning of the buildings. 

3 WORK ORDERS 

A summary of the most important work orders carried out during 1978 is given below. 

3 . 1 For the P lant 

- Cutting of various highly active pipelines in the different process cells , closing most of these 
lines with welded plugs, and renewal of some lines after decontamination. 

- Cutting of manholes into evaporators in view of their inside inspection and cleaning. 

- Manufacture of a remote-control saw to cut the bottom part of the dissolver and some highly-
active lines in Cell 2. 

- Opening up of the heavy shielding blocks on top of Unit 266 (intermediate storage of low-level 

- Repair of the cooling tower on top of Building 8 after a fire incident. \nquid waste). 

- Renewal of the heat exchanger for the heating system of Building 3. 

- Manufacture of storage racks inside the solid waste pond in view of storing baskets on the 
whole floor of the pond. 

- Construction of movable heavy shielding permitting work to go on in the decontamination shop. 

file:///nquid
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Movable filter unit for the collection of dirt from the bottom of the tanks in Unit 266 (intermediate 
storage of low-level liquid waste) prior to cleaning these vessels and removing the solid wastes. 

- Manufacture of a big filter unit allowing the cleaning of Cell 3 by suction at the floor. 

- Manufacture of tight baskets for the Storage Pond. 

- Manufacture of a movable filter box for the inside cleaning of the vessels and the cells. 

- Manufacture of pumps with filters for the cleaning of the cell bottoms during the cleaning of 
the walls with high-pressure pumps. 

- Closing of the connection in the concrete wall of Building 2A after connection of the active 
piping of Building 26; fitting up of a level alarm in order to control possible leaks. 

- Manufacture of inserts for one hunderd concreted waste drums. 

- Extension of the heating system in Building 3 with additional radiators. 

- Demolition of the end of the concrete shielding of the waste lines from Building 1 to Building 5 
(HLW); removal of the waste lines in view of cutting-up, and shielding of its housing in order 
to avoid spreading of contamination. 

- Putting-up of partitioning walls in Building 3 required for hired personnel. 

- Putting-up of scaffolding in different cells in order to permit intervention and decontamination. 

- Construction of lock chambers in front of the cell doors in order to avoid spreading of conta
mination. 

- Removal of electrical cables from Area 29 and from the Analytical Laboratory. 



3 . 2 t o r B u i l d i n g 23 

- Design, construction and installation of decontamination tank» and connection to the ventila
tion. 

- Fitting-up of a concrete mixer with pump for the filling of drums. 

- Design and fitting-up of piping in the different rooms for the distribution of stear., compress
ed a i r , water, acid and caust ;c. 

- Installation of a device for drawing off bitumen from the heated line in the shed of Building 
26 and filling the bitumen wagon going to Building 23 for the bituminization of wastes into 
drums. 

- Manufacture of the complete electrical installation of Building 231 with two power feed cables 
from Building 5 to this new buiding for the intermediate storage of iow-level solid waste. 

- Fitting-up of the telephone, public address and alarm systems. 

- Design of the framework for a 250-t press for compacting the disassembled waste lines to 
the SCK/CEN; the cut-up pieces being bituminized into drums in view of sea disposal. 

- Study of a tight lock designed to receive the empty drums from the outside in order to avoid 
spreading of contamination. 

- Design and construction of the waste-collection system, including a vessel and a pump for 
the transfer to Building 8 . 

- Design and construction of a Pu-detection system to be used on bituminized drums. 

3 . 3 F o r t h e R e s e a r c h L a b o r a t o r y 

- Study of the wet-combustion project (glove boxes, lay-out, Pu-detection device, flowsheet). 

- Design and construction of laboratory equipment for the bituminization process . 

- Manufacture of equipment designed for leach tests with high-level wastes. 

- Design of the full-scale facility for the PAMELA project. 
- Design and construction of various laboratory equipment for the Eurowatt process; design 

of the final project of the pilot facility on a demonstration scale (pyrolyser, mixer sett lers, 
vessels , pumps and accessories) under construction in the workshops (including the steel 
frame construction and the driptray). 

- Manufacture of various items for the mercury separation. 

- Manufacture of various items For the embedding of solid wastes into polycement. 

- Manufacture of containers and accessories for the incorporation of glass beads into lead 
matrices. 

- Equipment of the shielded hot cell (piping for utilities distribution and additional items). 

- Manufacture of plexiglass boxes and equipment for the laboratory of the wet-combustion pro
ject (Darmstadt University working group). 

- Modification of rooms, among others the printing office, following the arrival of additional 
people from DWK. 

- Manufacture of accessories for a gamma spectrometer. 

- Manufacture of electrical panels for three glove boxes used in the BIP-analysis . 

3 . U F o r B u i l d i n g s 26 and 27 

- litting-up of a Ry-flowmeter on the slurry inlet to the extruder. 
- Design and manufacture of accessories and modifications to the bitumen sampler: manufacture 

of devices for bitumen analysis. 



- Installation of fire extinguisher racks above all drum positions on the transport unit and 
wagons in the active rooms of Building 26. 

- Manufacture of shielded racks for one hundred active samples. 

- Disconnection of the condensates from the heating system of the building and connection 
to the underground waste lines near the bitumen shed with elimination of vapours from Build
ing 26. 

- Equipping all steam jets with air-bleeding to avoid spreading of contamination. 

- Connection of all process slurry lines to water rinsing lines allowing unplugging. 

- I itting-up of a heavy airpower cylinder to handle the BIP-outlet valve of the extruder (which 
has been blocked many times). 

- Modification of electricity fittings and instrumentation allowing better functioning and safety 
during shutdown in case of electricity failure. 

- Modifications and repairs to the bridges of Building 27 (see special report) . 

- Modification of the electronic balance in such a way that the electronic parts stay out of the 
analytical box. 

- Cutdown of trees around the bituminization facility in order to avoid spreading of a possible 
f i re . 

- Modification of the electrical and electronic drives of the wagons between Building 26 and 27 
allowing to put the two wagons on the same track. 

- Manufacture of additional electronic spare cards for a possible immediate repair of the 
electronic parts of the bridges. 

- Manufacture of push-plates for the transport of active drums from Building 2 to Building 27 
with an outside shielding container. 

- Construction of a simulator allowing the repair of electronic cards in the lab. 

3 . 5 F o r t h e H e a l t h a n d S a f e t y D e p a r t m e n t 

- Installation of a fire alarm system with automatic window openers in the staircase of the 
residence tower. 

- I-itting-up of a sink and accessories in Room 137 (B. 10) allowing the decontamination of 
masks. 

- Manufacture of portable monitoring devices. 

- Mam tacture of twenty continuous air samplers for monitoring in Buildings 26 and 27. 

3 . 6 M i s c e l l a n e o u s 

- Removal of wooden partitioning in the staircase of the residence tower. 

- Repair of blocked second phase of the GSD air-compressor. 

- Repair of two deep-well pumps. 

- Production of 16,585 copies of drawings, most of which were destined for Belgoprocess. 



L BREAKDOWN OF TIME S P E N T 

The breakdown of time spent by GSD personnel on jobs for all departments is shown in the table below. 

MONTHS 

January 

February 

Kar--h 

April 

vay 

June 

July (•) 

August 

September 

October 

"lovenber 

December 

YS.AR 1978 

CIVIL ENGINEERING 

OWN 

604 

1 456 

576 

584 

«80 

460 

372 

592 

772 

836 

780 

698 

7,2X0 

HIRED 

-
-
-
-
-
-

-
-
-
-
-
-

-

TOTAL 

604 

456 

576 

584 

480 

463 

372 

592 

772 

836 

780 

698 

7,210 

ELECTR. 4 INSTRUM. 

OWN 

1,488 

1,508 

1,624 

I.5O0 

1,476 

1,514 

976 

1,052 

1,664.25 

1,903 

1,870.25 

1,423 

17.99i.50 

HIRED 

296 

256 

432 

160 

432 

440 

248 

264 

336 

320 

316 

260 

3,760 

TOTAL 

1,784 

1,764 

2,056 

1,660 

1,908 

1,954 

1,224 

1,316 

2,000.25 

2,223 

2,186.25 

1,683 

21,758.50 

MECHANICAL WORKSHOP 

OWN 

2,120 

1,879 

1,873 

2,071 

1,438.50 

1,625 

1,835 

2,120 

2,446.50 

2,583 

2,605 

2,733 

25,329 

HIRED 

472.75 

419 

547 

555,25 

648 

652.75 

644.50 

601 

1,056.25 

1,023.75 

966.50 

872 

8,458.75 

DRAWING OFFICE 

TOTAL OWN 

2,592.75 

2,298 

2,420 

2,626,25 

2,086.50 

2,277.75 

2,479.50 

2,721 

3,502.75 

3,606.75 

3,571.50 

3,605 

33,787.75 

-
-
-
-
-

606.75 

449 

250 

466 

500 

476 

312 

2,959.75 

HIRED 

-
-
-
-
-

272 

312 

260 

336 

348 

332 

356 

2,216 

••) 

TOTAL 

-
-
-
-
-

778.75 

761 

510 

802 

848 

BOB 

668 

5,176.75 

OVERALL 
TOTAL 

4.9B0.7* 

4,51* 

5,052 

4,870.26 

4,474.50 

5.47C.50 

4,83£.50 

5,13» 

7,07? 

7,51.1.7', 

7,345.7': 

6,6«« 

67,93;' 

(~> hrom July onwards, the hours spent by Ihe five group leaders, Ihe five utility operators, and the quality controller are included in the total amount of hours. 

(--> Since June, the Drawing Office belongs to the General Services Department. 

http://17.99i.50


The breakdown of the work orders carried out during 1978 is given in the table below. 

GROUPS 

Civil Engineering 

Instrumentation 

Mechanical Workshop 

Drawing Office (») 

TOTAL 

TOTAL HOURS 

7,210 

21,758.50 

33,787.75 

5,175.75 

67,932 

NUMBER OF WORK ORDERS 

CARRIED OUT 

230 

204 

570 

26 

1,030 

IN PROGRESS 

51 

55 

112 

7 

225 

(*) The Drawing Office belongs to the GSD from June 1978 onwards. 

The completion and alterations of the Eurobitum and Eurostorage facilities (Buildings 26 and 27) required the following man-hours: 

YEARS 

From 01.01.76 
till 31.12.77 

During 1978 

TOTAL 

OVERALL TOTAL 

MECHANICAL WORKSHOP 

37,625.00 

5,120.50 

42,745.50 

INSTRUMENTATION 

27,095.75 

10,095,00 

37,190.75 

CIVIL ENGINEERING 

4,062.00 

470.50 

4,532.50 

85,197.75 

DRAWING OFFICE (•) 

729.00 

729.00 

(*) The Drawing Office belongs to the GSD from June 1978 onwards. 
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SUMMARY OF TIME SPENT BY GSD PERSONNEL 

DEFAKTMENTS 

General Services Dpt 

Plant Operation Dpt 

Ind. Development Dpt 

Health and Safety Dpt 

Admin, and Canteen 

Residential Quarter 

Bituren and Eurostoiage 

Pui ld ing 23 

'U'side Firms (billed) 

"•'; see L lanec-us 

: TA:. 

CIVIL ENGINEERING 

hours and X of total 

2,660.50 

36.90X 

1,333.60 

18.50» 

611.50 

9.48» 

155.60 

2.16» 

1B5.O0 

2.58X 

657.50 

9.12* 

470.50 

6.53» 

985.50 

13.66» 

131.50 

1.B2X 

19.00 

0.25* 

7.210.O0 

INSTRUMENTATION 

hours and X oi~ total 

2,272.75 

10.45X 

5,542.50 

25.47X 

232.50 

1.07* 

628.50 

2.89* 

620.25 

2.85* 

135.00 

0.62* 

10,095.00 

46.40X 

2,142.50 

9.86* 

85.OO 

0.39* 

4.60 

0.01* 

21,758.50 

MECHANICAL WORKSHOP 

hours and X of total 

7,524.00 

22.27* 

10,473.25 

31.0OX 

4,154.25 

12.30» 

259.OO 

0.77» 

231.OO 

0.68* 

363.50 

1.07* 

5,120.60 

16.16* 

3 ,306. 50 

9.78* 

2,142.75 

6.34* 

213.OO 

0.64* 

33.7B7.76 

DRAWING OFFICE 

hours and X of total 

983.50 

19.00* 

695.25 

13.43* 

1,531.75 

29.59* 

16.00 

0.31* 

21.00 

0.42* 

-

729.OO 

14,09* 

826.26 

16.94* 

374.OO 

7.22* 

5,175.76 

TOTAL HOURS 

and X of total hours 

13,440.75 

19.79% 

18,044.50 

26.56X 

6,530.00 

9.61* 

1.059.OO 

1.56X 

1,057.25 

1.56* 

1,156.00 

1.70* 

16,415.00 

24.16* 

7,259.75 

10.69* 

2,733.25 

4.02 

236.60 

0.3G* 

67,932.00 

MAN-YEAK 

at 1,680 h/year 

8.00 (•) 

10.74 

3.89 

0.63 

0.63 

0.6 S 

9 77 

4.3? 

1.6.' 

0.11 

40.44 

( * Ir.cludme live utility opera to r s . 



5 C O N S l" M 1' T I O N O F U T I L I T I E S 

During 1978, the consumption of utilities was the following: 

Steam (delivered by EBES; 12 aim; 200 °C): 35,898 t. 

The average price for 1978 was 301.35 BF per tonne, as compared to an average price of 
J10 BF/t in 1977. 

Electricity (delivered by EBES; 6,300 V): 9,888,394 kWh. 

The average price for 1978 was 1.524 BF/kWh, as compared to an average price of 1.486 BF7 
kWh in 1977. 

Filtered water (own production): 190,900 m3. 

Demineralized water (own production): 2,340 m3. 

Drinking water (delivered by P1DPA): 11,875 m3. 

Compressed air: 

Is normally produced by one compressor with an output of 1,000 Nm3/h; it was operated only 
partly under full load for 8,808 hours. 

Emergency power: 

The two diesel generators (70C kVA and 400 kVA) were tested regularly at full charge; these 
tests took half a day each month. 

Simulator of all functions with pulse code modulation (PCM) information transmission for the 
bunker or emergency bridges. The left part corresponds to the fixed emitter-receiver unit: the 
middle part to the unit installed on the bunker bridge; and the right part to the emergency bridge 
unit. The small panels in front allow to simulate all movements to the receivers. With these .si
mulators, the damaged electronic cards can be detected and replaced by spare ones without 
slopping normal operation of the installation. 



INDUSTRIAL DEVELOPMENT 



During 1^7^. the industrial development activities have been primarily devoted to solving 
Eurochemic'» problems in the field of the solidification, of high- and medium-level liquid wastes. 
the conditioning of solid wastes, and the treatment of organic solvent wastes. 

The activities carried out according to Eurochemic's "basic" development programme, consist
ed more specifically of: 

- the treatment of spent solvent by means of the Eurowatt process; 

- the treatment of plutonium-bearing wastes by the Eurowetcomb process; 

- the separation and conditioning of 2 t of mercury from the HEWC (highly enriched waste 
concentrate) by reduction with formaldehyde; 

- the conditioning of highly active non-combustible solid wastes by incorporation into a 
polymer-concrete matrix. 

In addition to this basic-programme work, development activities have been continued in applica
tion of a new three-years development contract with the Gelsenberg Company on the solidification 
of Purex-type high-level liquid waste from commercial reprocessing plants by means of the 
PAMELA process. In the course of 1978, the nuclear activities of the Gelsenberg Company have 
been taken over by DWK (Deutsche Gesellschaft fur Wiederaufarbeitung von Kernbrennstoffen). 
Negotiations in view of concluding an agreement on the demonstration of the technical feasibi
lity of the PAMELA process are mentioned in sub-section 7.1 of the first chapter of the present 
annual report . 

In 1978, we lost our staff member Mr. Willeborts, who died in February. Taking into account 
the engagement of three workers on the Eurochemic pay-roll, and three trainees from local 
technical schools, the entire development programme was carried out by 28 people, of which 10 
were working for the PAMELA project. DWK reinforced their R & D crew with three people, 
bringing their total up to 8. Tor the Eurowetcomb process, the University of Darmstadt sent to 
co-workers in order to study the dissolution rate of the plutonium contained in the solid res i 
dues of the Eurowetcomb process. 

Laboratory 112 in the hot wing of Building 10 had to ' e rebuilt in view of bein^ used for analytical 
work on the product characterization of the bitumen samples. This work is occasionally staffed 
with a POD crew of three people in a l l . 

Including the permanent crew of 7 people of the HSD, the library and workshop staff, the print
ing room and cleaning service, an average of 60 people was employed in Building 10. 

Due to the anticipated transfer of Eurochemic's installations to the Belgian authorities, who 
prefer the application of the industrially more advanced AVM process (Atelier de Vitrification 
de Marcoule), the Board of Directors has decided to discontinue research and development work 
on the LOTES process, as from the beginning of 1978. 

The development work has been described in a Eurochemic Technical Report, ETR 29£: THE 
MINERVA PROCESS. This report received the Belgian ANS Prize Award 1977. 

1 T R E A T M E N T OF S P E N T SOLVENT ( EUROWATT PROCESS) 

After consulting SGN, France, it was decided to design and construct ourselves a pilol instal
lation in laboratory 103 of Building 10, which will serve as a demonstration unit for the Euro-
watt process, and simultaneously treat 21 m3 of our most active spent solvent accumulated on-
site. All the conventional parts of the installation were built with relatively simple process 
equipment; the essential nuclear parts of the process, such as the mixer-settlers and the pyro-
lyser, were made of nuclear-grade material at an industrial scale. 



abera to ry test ing of the m i x e r - s e t t l e r f o r the Fu rova t t proc i 

A - f . i r .is the process pnrameter> a re concerned , the system of i n te rna l recyc l ing; of the heavy 
aqueous phase w i th in the m i x e r - s e t t l e r unit was changed a f ter the success fu l test ing of two 
pro to type m i x e r - s e t t l e r s . 

A capac i t i ve measur ing system for permanent determinat ion of the o rgan ic -aqueous volume ra t i o 
was a lso deve loped . F u r t h e r m o r e , the design of the p v r o l v s e r was o p t i m i z e d , p a r t i c u l a r l y the 
shape of the w ipers and of the d r u m . ' Ihe chosen mater ia l fo r the w i p e r s , g raph i te - loaded 
t e f l o n , has hoen subject to numerous tes ts . 

A f u l l - s c a l e p y r o l v s e r has been const ructed out of hast Hoy I!. This p v r o l y s e r w i l l be in tegra ted 
in the demonst ra t ion un i t , the cons t ruc t i on of which has been s ta r ted by the end of 1078. The 
en t i re cons t ruc t i on is scheduled to be f in ished in Ihe cou rse of IO79. 

I ; is an t ic ipa ted to so l id i fy the Ho i ' 0£ ef f luent by mix ing it with a lumin ium-con ta in ing MI.W and 
having the bulk incorpora ted into b i tumen. Meanwhi le , an a l i e r n . i t i v e p rocess has been developed 
to v i t r i f v the phosphor ic ,'u id ef f luent which i s almost 100^ in H o i ' O - . l i s so l i d i f i ca t i on has 
been demonstrator! in co ld l a b o r a t o r y - s c a l e exper iments by produc ing a phosphate c lass at 
wlV '1. bv an in -can molt ing p r o c e s s . ' Ihe c o r r o s i o n ra le of the sta m l e s s - s t e e l JOL I. conta iner 
•was l ow , even a f te r contact per iods of (1 h .il 8f)0 3 l . ' Ihe g lass produced showed leach rates 
of ihe o r d e r of IP - ' - g em:' dav a f t e r two weeks. This leach ra te is decreas ing wi th l ime and 
1 s i v r i t m u o i i s l v fo l l o w e d . 

I >' i i i ve - i i ga le the f eas ib i l i t y of doconlaminal in*; spent '-olvetii us ing inorgan ic o r ion-exchange 
m a t e r i a l - , -er ie-- of le t - were car r ie r ! out under both stat ic (batch) and dynamic (VolumrO c o n 
d i t ion . 



09 

The following materials were tested: aluminium oxide (basic and neutral), charcoal, calcium 
phosphate, cellulose powder, sodium titar.atc, zirconium phosphate and Ambcrliio-2b (a resin». 
All tests were made on active solvent samples which have been subject to a carbonate wash. 
It was shown that, although some of these materials have a high affinity for some nuclides, 
especially the actinides (high kj values in batch tests), their capacities are too low (early 
breakthrough in column experiments) to justify their use under process conditions. 

2 EUROWETCOMB PROCESS TO TREAT PLUTONIUM-BEARING 

SOL ID WASTES 

The tasks of Eurochemic in the development phase of the Euroweicomb process are mainly 
restricted to three steps in the process: 

(1) the design and elaboration of a monitoring system for the plutonium assay of waste 
containers to be processed, and of some of th? process products; 

(2) the design and installation of a glove-box chain for the necessary preparatory work 
on the wastes prior to their feeding to the wet digester; 

(3) assistance in the establishment of a chemical flowsheet which should enable the reco
very of the plutonium from acid-digestion residues. 

The monitoring system which was designed is based on the passive gamma-ray interrogation 
technique. The main components of the system are a turning table on which the drums are rotating 
during the assay and a Ge (intrinsic) high-resolution detector, coupled to a 4 K multichannel 
analyser with an 8 K microprocessor for data reduction. 

Most of the measuring equipment had already arrived and the mechanical parts were under con
struction. 

A glove-box chain consisting of four glove boxes was designed for the necessary operations 
of unpacking the waste drums, the segregation of the combustible and non-combustible wastes, 
the shredding of the combustible waste and its repacking in view of the startup of the acid-
digestion process. The construction of the glove boxes was nearly finished and it was expected 
that they would be delivered in the course of April, 1979. 

The research and development work on the recovery of plutonium acid-digestion residues was 
restricted to extraction chromatography and liquid-liquid extraction. Two different approaches 
were being investigated: 

(1) the use of a neutral organo-phosphorous extradant (TBP) aft< r removal of the bulk 
of the sulphate from the leaching solution (H2S04 = 1.2 M; S04~~ = 1.6 M); 

(2) the direct extraction of the plutonium from the sulphuric-acid medium. 

The latter procedure is feasible, although the number of suitable extradants is rather limited. 
At present, the following extraction systems are studied: 

- 0.63 M primene JMT (a primary amine) in kerosene/octanol (as a modifier); 

- 0.4 M HDEHP (di-2-ethylhexyl phosphoric acid) in kerosene/octanol (as a modifier): 

- 0.4 M HDEHP - 0.1 M TOPO (tri-n-octyl phosphine oxide) in kerosene; 

- 0.4 M HDEHP - x M TBP (tributyl phosphate), where x =• 0 .05, 0 . 1 , 0 .2 , and 0 .4 . 

3 SEPARATION AND CONDITIONING O !• MERCURY 

Laboratory lests have demonstrated a quantitative separation of mercury from the IIEWC solu
tion by reduction with formaldehyde to the metallic form. Treatment of a batch of IIEWC solu-
lion, coniaining 2 r, of Hg/Jf 2.7 M AI(N03)3and 0.r» M HNOo, with formaldehyde in a molar 
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ratio H W c formaldehyde L' and post-concentrat ion by < -.apera: ie:. >:o!d- a ^ c " . en t ra ie with 
the following charaetori . -ucs. : 

- concentrat ion of aluminium 75-60 $/1 

- concentrat ion of mercury l e s s than 10 mi; i 

- concentrat ion of n i t ra te 'J M 

After many t e ^ t s . it turned out that the feed ra te of formaldehyde .o the Hi'WO batch mu.-t be 
kept accura te ly under control in o rde r to have a high recovery of m e r c u r y . The use of a l imit
ed amount of formaldehyde (molar rat io NIOo formaldehyde l ' i . after par t ia l neutral izat ion 
of the HKWC batch with sodium carbonate seems to be feasible and is under extensive study. 
The influence of various p roces s parameters on the res idua l formaldehyde concentratie*- in the 

concentra te is continued. 

Laboratory t e s t s with solutions spiked with rhodium-lOè. zirconium- o r>. .iwd rhodium-101 m aav 
shown that these elements a re not co-precipi ta ted with the mercury but remain in solut ion. The 
resu l t s of these ac t ive test r u n s , as well as the proposed flowsheet a re shown in the following 
table and figure r e spec t ive ly . 

The elimination of the mercury from the evapora to r could be r ea l i s ed by means of an a i r - l i f t 
sys tem. Tes t s have demonstrated this technique to be feasible on an industrial s c a l e . The 
solidification of the metallic mercury by formation of F b - H s alloys proved to be quite f eas ib le . 
Leach tes t s at 98° C by the soxhlet method showed weight l o s s e s of '_'-5 x Î O - 3 ç cm2 day af ter 
100 d a y s . 

l a b o r a t o r y se t -up to tost the den i t ra t ion of wastes by f o r m e i , a l l ow ing the separat ion of the 
m e r c u r y . 
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DECONTAMINATION FAC70KS OBTAINED I N THE HF.RCUKÏ AND OFF-tJASS STREAMS 

RADIO-ISOTOPE 

103Rh 

9SZr 

1 0 1 mRh 

METALLIC MERCURY 

4 
more than 5.10 

5 
more than 4.10 

5 
more than 2.10 

OFF-GASS 

4 
more than 2.10 

more than 1.10"' 

5 
more than 1.10 

PROCESS FLOW DIAGRAM FOR DENITRATION OF HEWC AND MERCURY S O L I D I F I C A T I O N 

KEUC 

Al 

NO3 

HNO3 

Hg 
Fe 
H20 

48.6 g/1 
373 g/1 

0.54 M/l 
2.54 g/1 
1.49 g/1 
872 1/B 

1000 1/B 

FORMALDEHYDE 

UN 
<Z50 1/B 

EVAPORATOR 
OF DENITRATION 

LEAD ALLOY 
10 Kg/B 

sy 
MERCURY 

2 . 5 4 Kg/B 

flu 
container 

OFF-GAS 

HjO 10 Kg/B 

KO 55.6 Kg/B 

N20 3.5 Kg/B 

C02 «72.6 Kg/B 

CONDENSATE 

580 1/B 
39.4 Kg/B 
11.2 Kg/B 
«30 Kg/B 

«4.6 Kg/B 

DHEWC 

AI 77 g/'i 
NO; 283 g/1 
H* acid deficient 
Hg «0.01 g/1 
Fe 2.36 g/1 
H20 500 1/B 

632 1/B 

CALCINATION 

MELTING OF 
HIRCURY ALLOY 

COOLING AND SEAL WELDING 
OF THE CONTAINER 

DECONTAMINATION SÎOKAG 
AND CONTROL 
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i C O N D I T I O N I N G OU HIGHLY A C T I V E N O M - C O M B U S T I B L E 

S O L I D W A S T E S BY I N C O R P O R A T I O N I N T O A I ' O L Y M E R -

C O N C R E T E M A T R I X 

End and bottom pieces of R-3 type fuel elements and shroud tubes from the same elements show
ing a local radiation dose of 80 R/h have been embedded into polyester concrete, composed of 
53% Si02 , 25% aluminium hydroxide, and 22% rosin. 

Two containers of each 25 1 content have been filled with this shroud material and embedded in
to polymer-concrete product. The entire operation was carried out under water in the Mecha
nical Treatment Pond of Building 2. The containers have been stored in a second container, 
and the void space between the container walls was filled up with the same resin matrix. 

In order to study the leach rate of the end-product, both confinements are placed in deminera-
lized water to follow the activity r e . ease . 

View on the set-up for the 

leach test of the shroud 

tubes embedded in polyester 

concrete into a double con

tainer. 



63 

Samples of polyestei-concrete impregnated with water-soluble salts of fission products and 
surrounded with inactive polyester-concrete will be prepared to study the diffusion rate of 
fission products in the polymer-concrete material. 

The irradiation stability of the matrix material was followed by irradiating samples up to 
l . lO lOrad . 

The gas evolved has been measured as a function of the irradiated dose. Three types of resins 
have been tested; they showed the evolution of mainly C02 and of some N2. It was found that 
the presence of mineral salts in the matrix material such as Si02 and alimunium hydroxide 
strongly increases the radiation resistance. 

5 PAMELA 

Within the frame of an extensive R & D programme for developing the PAMELA process , Euro-
chemic has demonstrated the feasibility of incorporating glass beads into a metal matrix in an 
industrial-scale unit. The main efforts related to this demonstration were devoted to basic-
design principles, development and testing of components, and product characterization. Among 
the several incorporation techniques, the one shown in the figure below has finally been selected. 

The inner compartment of the double-walled canister is filled with glass beads. Then lead 
shot is fed between the canister walls and heated up to £00° C by induction heating. The molten 
lead enters the inner compartment through the bottom and fills up the void space between the 
glass beads. Lead feeding is continued until the inner compartment is completely surrounded 
with a lead layer. 

EMBEDDING OF GLASS BEADS INTO A LEAD MATRIX 

INLET LEAD BEADS 

BEADS 

LEAD 

INLET FOR GRANULES TO BE CLOSED 
AFTER FILLING KITH PLUG 

LEVEL DETECTION 

FINAL LEVEL OF LEAD 

WIRE-MESH 

INDUCTION HEATING 

beads 

lead 
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The canister is cooled down under controlled conditions to avoid formation of cavitie> within 
the metal cast upon rapid cooling. 

The principle design of the incorporation unit is shown in the figure below. The installation of 
the equipment will be improved with automatic process control equipment during the first part 
of 1979. 

PRINCIPLE DESIGN OF METAL INCORPORATION FACILITY 

<r&. 

1 

2 

3 

4 

5 

6 

7 

a 
9 

10 

11 

12 

CONTAINER 

INDUCT ION FURNACE 

LIFTING TABLE 

SLIDING TABLE 

ISOLATING CAP AND FEEDING TUBES 

VIBRATING DISTRIBUTOR FOR GLASS BEADS 

VOLUMETRIC BIN FOR GLASS BEADS 

BLOWER 

CVCLONE 

TRANSPORT LINE TOR GLASS BEAOS 

VIBRATING DISTRIBUTOR FOR LEAO GRANULES 

MESH FILTER TO KEEP THE GLASS BEADS INSIDE 
THE CONTAINER 

STORAGE TANK FOR GLASS BEAOS 

GLASS BEAOS 
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An important property of the final product is undoubtedly the corrosion resistance of the metal 
used. Corrosion studies in aqueous solutions satu-ated with salt from the Asse salt mine in 
the federal Republic of Germany have shown that -ome lead alloys exhibit a corrosion r e s i s 
tance about equal to the leach rate of borosilicate gla>s. The investigations are scheduled to 
include also (galvanic effects, crevice and pit corrosion. 

Mechanical properties, such as compression strength, impact behaviour, and creep strength 
have been determined in view of evaluating temporary and final storage conditions. 

Y or reasons of process control and accountability, the analytical characterization of feed and 
effluent solutions will be required. Kurochemic has therefore started to investigate existing 
analytical methods and has undertaken a few studies to optimize these methods or adapt them 
to future conditions. The main criteria in selecting were simplicity, accuracy, and precision. 

View on the induction 

furnace of the metal-

incorporation unit of the 

PAMELA process . 
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ii 'idiiv, the installation of a complete active glass-bead production unit was starled in ttu- se
cond half of 1978. Production of active glass beads is scheduled in the course of 1979. This 
unit is under construction in one of the hot cells of Building 10. 

View on the transfer system 

for process liquids of the 

active glass-bead production 

unit, installed in hot cell II 

of room 115 in the hot wing 

of Building 10. 



LIBRARY AND PUBLICATIONS 



67 

During 1978, a large number of literature search requests were treated, partly with the help 
of the IN1S (International Nuclear Information System) computer terminal of the SCK/CEN. 
The number of literature requests sent to other libraries or individuals, on the other hand, 
have increased remarkably: 207 requests during 1978, compared to 82 during 1977. Over a 
hundred requests from other libraries and individuals were received during 1978. 

The collection of the library has been enlarged by over £50 items. These can be broken down 
'S follows: 

Books 
Full-size reports 
Microfiche reports 
Patents 
Specifications 
Reprints 

NEW ITEMS 
1976 

66 
60 
208 
5 
10 
11 

1977 

88 
58 
247 
17 
38 
57 

1978 

116 
50 
198 
52 
23 
27 

The documentation services edited several internal documents and pre-prints for symposia, 
conferences, e t c . . . (see next chapter). These documents will not be published as ETR's, since 
most of these papers are, or will be printed in the proceedings of these meetings. 

During 1978, the following Eurochemic Technical Reports were issued: 

ETR 259: INVESTIGATIONS ON THE ZIRFLEX DECANN1NG PROCESS, •.y R. Kroebel, 
H. Eschrich, J.-M. Pivato, and P. Hansen. (Cat. IV, publicly available) 

ETR 294: THE MINERVA PROCESS. A VERSATILE PROCESS FOR THE SOLIDIFICA
TION OF LIQUID RADIOACTIVE WASTES FROM NUCLEAR FUEL REPROCESS
ING, by E. Detilleux, H. Eschrich, and J. van Geel. (Cat. IV, publicly avail
able) 
For this work, the authors received the Belgian ANS Prize Award 1977, on 
June 28, 1978. 

ETR 295: ACTIVITY REPORT 1977, by E. Delànde and W. Drent (eds). (Cat. IV, publicly 
available) 

Several ETR's were being prepared and will be published in the course of 1979. 

Eurochemic staff members published the following papers in the nuclear field: 

REPROCESSING ACTIVITIES AT EUROCHEMIC. A GENERAL REVIEW, by E. Detilleux 
and L. Geens, Proceedings of a Tripartite Symposium on the Reprocessing of Spent 
Nuclear Fuel, Mol, May 17-19, 1978. Ed. by SCK/CEN, Brussels, 1978. 

THE ASSAY OF PLUTONIUM IN SOLID WASTES. A VERIFICATION Or MEASURED 
QUANTITIES, by R. Swennen, Proceedings of a Tripartite Symposium on the Reprocess
ing of Spent Nuclear Fuel, Mol, May 17-19, 1978. Ed. by SCK/CEN, Brussels, 1978. 



CONFERENCES AND SYMPOSIA 
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During the year under review, Mr. E. Detilleux, as a representative of the Belgian Govern
ment, participated in four meetings of the INFCE (International Nuclear Fuel Cycle Evalua
tion) working group L on reprocessing, plutonium handling and recycle. These meetings 
took place at Vienna and Tokio. Mr. W. Hild participated in five meetings of the 1NFCE 
working group 7 on waste management and disposal, at Bonn. 

During 1978, Mr. A. Osipenco continued to act as chairman of the Beleian Association for 
Radiation protection and attended all the meetings of this association. 

Mr. J. Alderhout attended the meetings of the Dutch Society for Radiation Hygiene, during 1978. 

On January 5, 1978, Mr. H. Eschrich gave a lecture at the Institute for Inorganic and Nuclear 
Chemistry of the Johannes Gutenberg University, at Mainz (FRG), on the "Storage, Treatment 
and Disposal of Highly Radioactive Wastes". 

On January 13, 1978, Mr. J. van Geel presented a paper entitled "Kernenergie, voor en tegen" 
(Nuclear Energy, pro and contra) at a conference organized by the local union of Flemish 
university graduates, at Turnhout. 

On January 17, 1978, Mr. E. Detilleux presented a paper "Plutonium et déchets nucléaires: 
peut-on en parler simplement ?" (Can we talk about plutonium and nuclear wastes without any 
fuss ?) at the Journées Postuniversitaires des Ingénieurs Commerciaux HEC, at Liège. 

On February 1-2, 1978, Mr. E. Detilleux participated in the Symposium on the International 
Cooperation between the OECD Countries in the Nuclear Field, organized by the Nuclear 
Energy Agency to celebrate its 20th anniversary. 

On February 13-H, 1978, Mr. E. Detilleux participated in the DEBENE Seminar on the SNR 
Project-related Aspects of the Fast Breeder Fuel Cycle, at Karlsruhe. 

On March 6-10, 1978, Mr. M. Demonie participated in the IAEA Advisory Group Meeting of 
Experts on the Safe Handling and Storage of High-level Liquid Radioactive Wastes Requiring 
Cooling, at Cadarache. 

On March 1 3 - U , 1978, Mr. A. Osipenco participated in the Working Group on the Safety of 
the Fuel Cycle, set up by the NEA Committee on the Safety of Nuclear Installations, at Paris . 

On March 17-19, 1978, Messrs A. Osipenco, L. Geens and R. Swennen participated in the 
Tripartite Symposium on the Reprocessing of Spent Nuclear Fuel, at Mol. 

Mr. Y. Marchant participated in the preparation of a working document on IAEA safeguard 
procedures for small reprocessing plants (less than 3 t U/day) at the IAEA headquarters in 
Vienna, on April 24-28, and June 12-16, 1978. 

Together with Mr. E. Vanden Bemden, of Belgonucléaire, Mr. E. Detilleux co-authored the 
paper "Aspects de la sécurité du retraitement, de la fabrication du combustible au plutonium, 
et du transport des matières radioactives" (Aspects of the safety of reprocessing, the manu
facture of plutonium fuels, and the transport of radioactive material) for the AIM (Association 
des Ingénieurs Electriciens sortis de l'Institut Electrotechnique Montefiore) conference at 
Liège, on May 2?-,?6, 1978 

On May 31 - June 1, 1978, Messrs J. Van Geel and R. Swennen attended the seminar on Volumen-
reduzierung von Alpha-haltigen Abfallen (Volume Reduction of Alpha-containing Wastes), orga
nized by the German Federal Ministry for Research and Development, at Hanau. Mr. Swennen 
presented a paper on Eurochemic's Contribution to the Wet-combustion of I'lutonium-bcirini; 
Solid Wastes. 



70 

On June 1-2, 1978, Mr. J. Aiderhout attended a meeting of the Working Group on Internai con
tamination, at Julien. 

On June 12-1£, 1978, Mr. A. Osipenco attended the meeting of the NEA Committee on Radiation 
Protection and Public Health, at Paris, as an observer. 

Mr. O. von Busekist participated in panel discussions on legal aspects during the IAEA Inter
regional Training Course on Nuclear Power Project Planning and Implementation, at Karlsruhe, 
September L - November 2L, 1978. Mr. von Busekist gave a lecture on different systems for the 
licensing of nuclear installations in OECD member countries. 

On October 2-6, 1978, Mr. J. Aiderhout attended the meeting of the German I ach ver band für 
Strahlenschutz (Professional Association for Radiation Protection), at Norderney, on Radiation 
and Environment. 

Mr. J. van Geel presented a paper on A Versatile Process for the Solidification of Liquid 
Radioactive Wastes, at the 5th International Fair and Technical Meetings of Nuclear Industries 
(NUCLEX 78), at Basel, on October 3-7, 1978. 

On October 30-November 2 , 1978, Mr. A. Osipenco participated in the first meeting of the 
Programme Committee for the 5th International Congress of the International Radiation Protect
ion Association, at Harwell. 

Messrs E. Detilleux, W. Hild, O. von Busekist, L. Geens and R. Reynders participated in the 
IAEA International Symposium on the Decommissioning of Nuclear Facilities, at Vienna, 
November 13-17, 1978. Mr. von Busekist presented a paper on Legal Aspects of the Decommis
sioning of Nuclear Facilities. Mr. Hild presented two papers, entitled "Industrial Experience 
Gained in the Decontamination of Process Cells, the Dismantling of Process Equipment and the 
Conditioning of Special Wastes in a Shui-down Reprocessing Plant", and "Experience Gained in 
the Decontamination of a Shut-down Reprocessing Plant." Co-authors of the first mentioned pa
per were Messrs E. Detilleux, L. Geens, R. Reynders, J. Baumann, H. Modreker, O. Breteg, 
W. Pfeifer and R. Strohmenger. The second paper was co-authored by Messrs J. Broothaerts, 
E. Detilieux and L. Geens. Mr. Detilleux participated in the closing panel discussion. 

On December 6 , 1978, Mr. E. De'illeux presented a paper on "Le Retraitement: Fonction, 
Développement et Perspectives en Belgique" (Reprocessing: Function, Development and Pros
pects in Belgium), at the seminar on nuclear energy, organized by the Koninklijke Vlaamse 
Ingenieursvereniging (Royal Association of Flemish Engineers), at Brussels. 

Mr. J. van Geel presented a paper on Incorporation of Solid High-level Wastes into Metal 
and Non-metal Matrices at the Conference on High-level Radioactive Solid Waste Forms, at 
Denver, Colorado, on December 19-20, 1978. 



APPENDIX 



71 

1 . G E N E R AL A S S E M B L Y 

1 - 1 L i s t o f S h a r e h o l d e r s i n t h e C o m p a n y , o n D e c e m b e r 3 1 , 1 9 7 8 
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The Government of the Federal Republic of Germany 

Allgemeine Elektrizitats-Gesellschaft (AEG), Frankfurt/ 
Main 

Arbeitsgemeinscnaft Deutscher Energieversorgungsunternehmen 
zur Vorbereitung der Errichtung eines Leistungs-Versuchs-
Reaktors e.V. (AVR), Diisseldorf 

Badenverk AG, Karlsruhe 

Bayer AG, Leverkusen 

Bayernwerk AG, Munich 

Brown Bovnri & Cie AG, Mannheim 

Grosskraftwerk Mannheim AG, Mannheim-Neckarau 

Hamburgische Elektrizitatswerke AG, Hamburg 

Hoecnst AG, FrankT'irt/Main-Hoechst-

Interatom, 'ftensberg b. Köln 

Metall-Gese lschaft AG, Frankfurt/Main 

Nukem GmbH, Wolfgang 

Preustische Elektrizitats-AG iPreussenelektra), Hannover 

Rhein:sch-Westfaliscnes Elektrizitatswerk (RWi:), Essen 

Steinltohlen-Elektrizitat AG (Steag), Essen 

Vereinigte Elektrizitatswerke Westfalen AG, Dortmund 

The Government or the Republic of Austria 

The Government of the Kingdom of Belgium 

Compagnie Générale d'Entreprises Electriques et Industrielles 
'Eleetrobel) 

Société de Traction et d'Electricité 

The Government of the Kingdom of Denmark 

Junta de Energia Nuclepr, Madrid 

Commissariat à l'Energie Atomique, Paris 

Société Générais pour les Techniques Nouvelles (SON), 
Saint-Quentin-en-Yvelines, France. 

Comitato Nazionale per 1'Energia Nucleare, Rome 

Sociéta Elettronucleare Nazionale (SENN), Rome 

Sociéta kicerche Impianti îiucleari (SORIN), Milan 

The Government of the Kingdom of Norway 

Junta de Energia Nuclear, Lisbon 

Studsvik Energiteknik AB, Stockholm 

The Government of the Swisr. Confederation 

The Government of the Turkish Republic 

TOTAL 

NUMBER OF SHARES OK 
50,000 25,000 

EMA U/A 

110 

1 

30 

75 

13 

14 

32 

48 

106 

22 

37 

2 

6 

2B 

6 

54 

47 

16 

663 

EMA U/A 

1 

1 

1 

1 

1 

5 

TOTAL EMA U/A '•> 

5,525,000 

50,000 

50,000 

50,000 

100,000 

50,000 

50,000 

50,000 

50,000 

100,000 

50,000 

50,000 

50,000 

50,000 

50,000 

50,000 

50,000 

1,500,000 

3,750,000 

650,000 

700,000 

1,625,000 

2,425,000 

5,325,000 

1,100,000 

1,850,000 

100,000 

250,000 

1,425,000 

300,000 

2,700,000 

2,350,000 

800,000 

3 :», 27 r., 000 

( ' ) 1 ?:.'.h '!//•, = 50 fir;li«ian f r a n c s . 
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1.2 List of Beneficiary Shareholders in the Company, on Deceaber 3 1 . 1978 

SHAREHOLDERS 

The Government o f t h e Federal Republ ic o f Germany 

The Government o f t h e Republic o f Austr ia 

The Government o f t h e Kingdom o f Belgium 

The Government o f t h e Kingdom o f Denmark 

Junta de Energia Nuclear, Madrid 

C o a a i s s a r i a t à l 'Energ ie Atoaique . Pari» 

Coa i ta to Nazionale p e r 1'Energia Nuclear*, Rose 

The Government o f t h e Kingdom o f Norway 

Junta de Energia Nuclear, l . o b o n 

Studsvik Energiteknik AB, Stockhola 

The Government o f t h e Swiss Confederation 

The Government o f the Turkish Republ ic 

TOTAL 

TOTAL CONTRIBUTION 
OR DEC. 3 1 . 1 9 7 8 

ERA U / A ( • ) 

2 3 . 2 6 1 . 2 1 5 

1 .841 .793 

3 , 8 3 2 . 5 0 7 

2 , 1 8 7 . 0 2 8 

3 . 1 3 0 , 7 6 5 

1 9 . 3 6 1 . 5 7 0 

3 . 6 9 3 . 5 0 6 

1 ,580 ,006 

324 ,501 

4 , 4 0 3 , 9 1 4 

3 , 4 3 2 , 1 2 1 

2 0 , 3 2 6 

6 7 , 0 6 9 , 3 5 2 

KUMX OF 
BENEFICIARY 
SHARES ( • • ) 

4 .652 

358 

766 

437 

626 

3 ,872 

738 

316 

64 

880 

686 

4 

13,409 

(•) 1 EMA U/A » 50 Belgian francs. 

(••) One ahare i i attributed for each ful l payment of 5,000 EMA U/A. 

BOARD OF D I R E C T O R S 

DIRECTORS 

A. Albonett i 
E, Baitrup-Birk 
H. Carre ira-Pich 
M. Frero t t e 
L. Gutierrez-Jodra 
W. Heinz 
J . Lefèvre 
E.R. Narieq 
L.A. Nejd 
F. Perrot 
J.M. P i c t e t 
R.P. Randl 
B. Steinwender 
S.G. TerJeten 

SECRETARY 

0 . von Bueekis t 

(Vice-chairman) 

(Chairman) 

(Vice-chairman) 

ALTERNATES 

H. 
H. 

P. 
B. 
H. 
J . 
F. 
R. 
F. 
w. 
W. 
E. 
N.G 

Z i f f e r e r o 
von BUlow 

Dejonghe 
Lopez-Peres 
Mandel 
Mamelle 
Louis 
N i l s o n 
de Puybaudet 
P f l s t e r 
Sandtner 
Musyl 

Aamodt 

T E C H N I C A L C O M M I T T E E 

CHAIRMAN 

V, Soutselier 

MEMBERS 

H. 
M. 
A . 
B . 
R. 
R . P , 

Bildstein 
d'Hont 
Hultgren 
Lopes-Perez 
Sinon 

Pandl 
K. Singer 
S.G. Terjeien 
H.R. von Gunten 
M. 7 l f f p r . T i > 



A l D t T O R ? 

'a'. flecker 
'.'. Fla.-iar.ii 
J - Gansnandei 

M A N A G E M E N T 

MANAGER : E. D e t i l i e u x 

DEPUTY MANAGER: H. Eschrich 

T R A D E U N I O N D E L E G A T I O N 

DELEGATES 

A. Alonso Munoz 
P. Bent 
A. De Bie 
J. Lopez de Manterola 
L.D. Mertens 
R. Williams 

ALTERNATES 

K. 
M. 
J. 
F. 
J. 
P. 

Wesseling 
De Valk 
Peiman 
Kokkelenberg 
van Dael 
van Loo 

W O R K S COUNCIL 

CHAIRMAN: 

VICE-CHAIRMAN: 

MEMBERS: 

Representatives 

SECRETARY: 

MEMBERS: 

E. 

H. 

J. 
M. 
0. 
J. 

of 

J. 

P. 
A. 
H. 
G. 
G. 

Detilieux 

Escïrich 

Cools 
Demonie 
Martinelle 
van Geel 

the Personnel 

Alderhout 

Berx 
De Bie 
De Valk 
Van Neer-Horemans 
Vermeulen 

ALTERNATES: M. 
W. 
N. 
L. 
Y. 
R. 

Balseyro-Castro 
Drent 
Frankignoul 
Geens 
Marchant 
Swennen 

ALTERNATES: E. Burny 
J. Caers 
L. Humblet 
F. Kokkelenberg 
J. van Dael 
K. Wesseling 

C O M M I T T E E O F S A F E T Y , H E A L T H , A N D E M B E L L I S H M E N T O F T H E P L A C E O F W O R K 

CHAIRMAN: 

SECRETARY: 

MEMBERS: 

Representatives 

MEMBERS: 

E. 

A. 

J. 
M. 
H . 

J. 

of 

E . 
A. 
D . 
ft. 
G. 
K. 

Detilieux 

Osipenco 

Cools 
Demoni* 
Frankignoul 
van Geel 

the Personnel 

Burny 
De Bie 
Geboers 
Huygaerts 
Vermeulen 
Wesseling 

ALTERNATES: H. 
J. 
M. 
F. 
L. 
0. 

Eschrich 
Alderhout 
Balseyro-Castro 
Bertels 
Geens 
Martinelle 

ALTERNATES: W. 
J. 
L. 
L. 
J, 
A. 

Bolle 
Caers 
Humblet. 
Mertens 
Peimfin 

Rur.B 

http://Fla.-iar.ii

