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ABSTRACT

The dismantling of a nuclear facility crestes a great variety of materias that have to be removed from the site.
The materids vary by ther physca characterisics (concrete, liquids, carbon ded, plagtics,..), radiochemica
characterigtics  (activation products, contamination from fuel leskages, isotope vector.) and geometrical form
(tubes, vaves, tanks,..). For the management of these materids, the dismantler has the choice between severd
routes, each with their own and sometimes overlapping requirements. These rautes are nuclear waste, industria
waste, recycling for reusein the nuclear industry or recycling in the non nuclear industry (free release).

This great variety of materids, the different routes with their overlgpping requirements and the used
decontamination techniques for decategorisation of the materids, lead to a complex management of these
materials.

SCKeCEN darted the dismantling of the BR3 PWR research reactor in 1989 and has therefore yet severa years
of experience with this complex materials management.

High level radioactive waste disposd and recycling of decontaminated materids are important issues for the
public and hence for the dismantler. Therefore this paper will highlight SCKeCEN's experiences in three areas of
this materids management: the management of high and medium active waste, the recyding of radioactive
materiasin the nuclear sector and the free release of materids.

The firg pat of the paper describes how SCKeCEN manages the high and medium active wagte from the
dismartling of the reactor internds and reactor pressure vessd. Due to the high dose rate and the associated
radiation exposure risks, dl the manipulations are carried out under water and remotely. Also specid atention is
drawn to the conditioning of this waste, namely the conditioning of the cut pieces and of the swarfs which must
follow severe wedte packaging reguirements. The swarfs are the result of the cutting process itself (secondary
waste) and demand a specific conditioning basket and method.

The second and third part of the paper ded with the recycling of low active metds and concrete or ther free
rdesse. Fird, the different possible routes and the associated decontamination techniques are described. The free
rdeese of digmantled pieces requires to follow a drict procedure comprising higtorical data, identification
throughout dismantling, free release procedures and free rdease measurements. Experience on the management
of the materids stream will be given dong with specid atention to the reguired low level measurement. Findly,
the paper describes the R&D project that SCKeCEN started together with BBRI (Belgian Building Research
Ingtitute CSTC/WTCB) on the recycling of cement grout or concrete. This "radioactive’ grout or concrete can be
used for conditioning of radioactive waste eg. conditioning of metdlic waste or conditioning of dudges or ion

exchangers
INTRODUCTION

BR3 is a smdl 10 MWe PWR shutdown in 1987 after 25 years of operation. It was sdected as one of the four
pilot proects of the EU for its R&D programme on Decommissoning of nuclear ingtdlations. The
decommissioning project started in 1989. In 1991, a Full System Decontamination of the primary loop reduced
the dose rate in the vicinity of the primary loop by a factor 10. The same year, a firgt high active internd, the
5.4t therma shidd was dismantled underwater by 3 different dismantling techniques, the EDM cutting, the
milling cutter and the plasma ac torch. Mechanicd cutting, essentidly milling cutter and band saw, were
slected for the further dismantling of the two sets of internas, the origind Westinghouse internas ("33 years
decay") and the Vulcan intends ("7 years decay"). This dlowed to compare deferred dismantling with
immediate dismantling.
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The next important step is the cutting of the 28 t Reactor Pressure Vessdl. All the preparatory work is finished
and the red cutting operations are foreseen from mid 99. Dismantling of some contaminated circuits wes aso
performed usng mostly hands on cutting techniques. Minimizing the amount of radioactive waste and free
rdease of the dismantled maerids have aways been our man objectives Recycling of dightly radioactive
metalic materids could adso be performed thanks to an agreement with a nuclear foundry. For concrete, an R&D
programme has been darted to recycle radioactive concrete in the radioactive waste conditioning sector. Progress
was dso made on the edtablishment of free release limits and procedures and on the development of
decontamination techniques for metals and concrete.

WASTE MANAGEMENT OF HIGH AND MEDIUM ACTIVATED WASTE([1

The high and medium activated meta waste and the secondary waste, produced by the cutting of the internas
(see fig. 1), were tranferred from the BR3 ste to the Belgoprocess ste where they were conditioned. The
evacuation and the conditioning were peformed in respect with the Begian waste conditioning requirements
and the specific internd infrastructure regquirements.

It is the Nationa RadWaste Authority (ONDRAF/NIRAS) who sets up the different acceptance criteria on waste
types and waste packages. Concerning the solid waste (big pieces), there are three important groups of waste and
the digtinction between these groups is based on the contact dose rate. These three groups are Low Level solid
Waste (LLW) with a contact dose rate <2 mSv/h, Medium Level solid Waste (MLW) with a contact dose rate
between 2 mSv/h and 0.2Sv/h and High Leve solid Waste (HLW) with a contact dose rae > 0.2 Sv/h. For
HLW, MLW and LLW, the reference conditioning scenario in Belgium is direct cementation of the radioective
wagte in 400 | drums. This is performed in the BELGOPROCESS ingdlations (Cilva for the LLW and hot cels
for the MLW and HLW).

Up to now, 12.7 tons were transported as HLW or MLW to BELGOPROCESS, the Belgian waste conditioner,
conditioned there and placed in an interim storage facility. The remaining pat of 11 t was LLW and was
conditioned dso a Belgoprocess in the CILVA ingdlation. Table | gives the weight for the different types of
wastefor thethree maininternas.

Tablel: Amount of waste produced during the dismantling of theinternds

HLW MLW LLW Tota

® ® ® ®
Thermd Shidd 55 0 0 55
Vulcaninternals 28 10 74 112
Westinghouseinternas 34 33 6.7
Totd 127 10.7 234

Remark:  The difference between HLW and MLW was not made during the evacuation of the Westinghouse
internals for reasons of waste volume optimisation

For the conditioning and trangport, the waste has to fulfil different requirements from NIRAS/ONDRAF, the

legd Safety authority and the waste producer himsdlf.

For NIRAS'ONDRAF and Belgoprocess, the main reguirements are:

- Thewaste must be put in a basket which fitsin 2400 [-drum.

- The weight of each unconditiored drum may not exceed 800 kg. (to respect the 1500 kg limit for the
conditioned drum).

- There must be a free space of three centimetres between the waste pieces and the inner side of the drum and
5 cm between the waste pieces and the top/bottom of the drum.

For the Safety Authority:

- Thetrangported pieces may not move during the transport.

- The nationd trangport limits may not be exceeded (the contact dose rate of the container must be less than
2 mSv/h and the dose rate a 1 metre of the transport vehicle must be less than 0.1 mSu/h.

- Theworker's dose uptake has to be minimised (ALARA principle).
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Fig. 1: A view of the different BR3 interndls, cut by the BR3 dismantling team
For the waste producer:
- The wagte manipulations must be carried out under shielding (in this case water) for protecting the workers
againg the high radiation.
- The filling must be optimised in order to produce as less number of drums as possble (economic
optimisation).
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- The cut pieces had to fit in a small interna transfer container. Indeed, the only location to fill the transport
container was in the spent fud pool. The cut pieces had to be transported from the reactor pool, where the
dismantling actually took place, to the spent fuel pool. A 13 tons lead shidded transfer container, which had
to pass the smal personne ar lock, had been designed and fabricated to transport the waste to the spent fue
pool. Due to this transfer container (inner sde dimensions: 800 mm x 500mm x 500 mm), the dimensions of
the cut pieces were limited.

To fulfil al these requirements, the export system consisted of a carrier structure and two baskets, which fit over

the carrier structure. Two baskets and a carrier structure formed a waste package (see fig. 2). A specid lifting

device was desgned to manipulate the weste package for loading and unloading the trangport container a

respectively BR3 and the waste conditioner (see fig. 3) The whole system was of course designed for working

under water, but also in hot cdlls.

Fig. 2: Thewaste pack age for the trangportation and conditioning of high activated nuclear waste. The upper
rack isfrom abasket type (for small pieces), the lower rack isfor the cut pieces.

For the transportation of the waste, there were two types of baskets. The first type was the open basket (see
fig.2) and wes used for the trangportation of big pieces. For the evacuation of smdl pieces like bolts and
thermocouples, a second type (see fig. 2) in the form of a closed basket was used. This basket had the same base
structure as the open basket but was totaly surrounded with a fine meta plate perforated with 10 mm holes. This
to keep the smal piecesin the basket and to let drip out the basket.

A totdly different evacuation system was used for the swarfs. During the cutting of the therma shidd, the
cutting equipment was equipped with a separate filtration system. This filtration system had a meta strainer
(mesh 40u) as a prefilter. During the whole cutting campaign of the internds, the team used this filtration systen
for the collection of the swarfs. The srainer, which could easily be taken out of the filtration system, was than
covered with a plagtic cover plate to avoid the rdease of swarfs during the manipulations under water. Fifteen
strainers & once could be trangported to Belgoprocess with a specid evacuation sructure (see fig. 3) With this
sructure, sdf made filter bottles, containing high or medium radiaing filters, could dso be transported to
Belgoprocess.

The transports were carried out with a specid trangport container of TRANSNUBEL containing each time one
waste package (support structure and two baskets). Totaly, 40 transports were carried out for the evacuation of
12.7 tons high and medium activated waste.
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Fig. 3: The specid structure for the transportation of the Srainers filled with swarfs. The picture showsdso a
filter cask for the transportation of high radiating finefilters.

Fig. 4. The KEMA mobileinstalation for the crushing and seving of the radioact ive concrete
Some lessons learned:
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Two types of internds were cut and evacuated. This alowed to compare deferred dismantling with
immedigte dismantling. No dSgnificant radiologica, technicd or economicad profit was ganed for the
dismantling of the dd internas (33 years decay) because due to the dill high dose rate of 2 to 3Sv/h a mid
plane, remote underwater cutting is ill required. But for transportation, the "young' internas (7 years
decay), mainly the core baffle ones gave us some trouble due to the high dose rate of 50 to 70 Sv/h and to
the absence of salf-shielding effect.

For the massive solid wastes, the mean capecity was only 350 kg/drum (apparent specific gravity < 1 1) with
variations between 88 (core baffle) and 672 (thema shidd) in function of the geometry of the pieces In
fact, for the conditioning of 12.7 tons, we produced 16 m 3 of conditioned HLW waste.

The evacudion through the personne lock is rather complicated so that a smpler evacuation way was
realized by cutting openingsin the bioshields of the operating deck and of the plant container.

Dismantling of the reactor pressure vessel

During the dismantling of the internas, the difference between high and medium activated waste was not made.
This was done due the rdatively smal amount of medium active waste. On the contrary, the dismantling of the
reector pressure vessd leads to the production of a high proportion of medium active waste This means that it is
economically worthwhile to transport the medium waste sepaaely. Even if this waste has dso to be put in 400 |
drums, the main advantage is that the transport is done with a specid shield truck which can contain, depending
on the totd activity, seven or fourteen 4001 waste drums. Unnecessary to say that in this way the transportation
costswill decreasealot.

For the RPV cut pieces, it is foreseen to carry out 1 or 2 medium active waste transports (for a totd of 12 drums)
and 9 high active waste transports (for atota of 9 waste packages).

Based on the lessons learned during the manipulaion of the waste from the internds, the waste evacudtion
system has undergone small changes.

Firg of dl, the whole system has been made lighter in order to reduce the "dead" weight of the baskets. This
dlows the team to transport more waste per waste package. This was done by an optimisation of the dimensions
of the materid of the waste racks and by changing the support structure by abolting system in the upper rack.

Also the old filtration system with the strainer has been replaced by a cyclone filtration system. This filtration
system dlows the dismantling team to put the collected swarfs into a bigger basket than the old strainer. Again
thereisagain in the transported weight and volume of the swarfs per transport.

RECYCLING OF RADIOACTIVE MATERIALSIN THE NUCLEAR SECTOR [2]
Recycling of metallic radioactive materials

Low leve radioactive materids can be recycled in the nucdear world. The mdted maeriads can be usad for the
fabrication of shiedd blocks or for the fabrication of radioactive waste containers. SCK-CEN has an agreement
with GTSDuratek in the USA; the recycled materids are used as shidding for the DOE facilities. The materids
must respect composition and radiochemica criteria The secondary wastes are conditioned and disposed off by
Duratek. Up to now, we have sent, in agreement with al the competent authorities, 26t of mild and dainless
sted arising from the dismantling of very low contaminated or activated pieces.

Recycling of concr ete radioactive materials

The digmantling of the activated bioshidd around the Reactor Pressure Vessel and in the refueling pool will
lead to the production of about 650t of dightly activated concrete. The activation products present are mainly
1388, 2% gnd ®Co with activation levels lower than 100Bg/g. A R&D programme has been started with a
specidized center in the building industry (CSTC/WTCB, Scientific Center for the Building Industry) to study
the possibility to reuse the concrete as raw materids for the conditioning of radioactive westes. Crushing and
seving tests have been peformed first on red but inactive heavy barytine concrete from the BR3 reactor. The
fine fraction and the aggregates were separated. Tests are underway to optimize he compostion of mortar and
concrete fabricated usng new cement and recycled concrete either as aggregate or sand. The qudity of the
recycled mortar or concrete must follow dgrict specifications among which compresson strength and  the
workability are te most important. The first orientative results are very encouraging and a demonstration with
active concrete has been performed in October 1999. The crushing and the Seving were done in a mobile pilot
unit of KEMA (see fig. 4). The objective is to demondrate that recycled heavy concrete can be re-used after
adequate trestment as sand or aggregates for conditioning of heterogeneous or homogeneous radioactive wastes.
The next step now is to perform a qualification programme in collaboration with the waste conditioner and the
responsible authority (ONDRAF/NIRAS).
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FREE RELEASE OF RADIOACTIVE MATERIALS[2[3]

The deadily increase of the conditioning and disposa coss as wedl as environmentad concern and public
perception are pushing the nuclear sector to decrease the amount of radioactive waste and hence is a strong
incentive to the development of thorough decontamination processes and procedures for the free releese of
obsolete radioactive materids and their reuse in the industria sector or their evacudion as indudtrial waste. The
free release of radioactive materids reguires a combination of factors to be successful:

- Procedures and well defined free rdease criteria a consensus is not yet achieved on internationd level and
generdly a cae by cae management is dill applied. IAEA, EU, OECD are progressively converging
towards some harmonisation. In our case, procedures and limits are being set by the Hedth Physcs
department under supervision of the Competent Authority. This procedure is Hill a "case by casg' practice
and isapplied currently for the free release of materials from the BR3 dismantling.

A drict follow-up of the dismantled materids comprisng origin of the materids, treatment performed,
characterization results.

The traceability of the materids must be guaranteed a each step: this can only be achieved with a strong
Qudlity Assurance programme.

Freerelease processes

Severd processes can be used to free rdease materids
- Mdtinginanuclear foundry
Free release without specific trestment
Manud decontamination: Smple washing techniques
Decontamination with awet abrasive process
Decontamination with a hard chemica process
Decontamination of concrete by scabbling and shaving.

The characterization of materids to be free rdeased is ill a difficult topic. Materids subject to free release
without melting can be subdivided into:

Materids of smple geometry for which a 100 % surface messurement is possble usng hand hed b
monitors. For these materids, surface specific free rdease values are established and the procedures are well
known. Thevaluesused are 0.4 Bq/cm2 bgand 0.04 Bqlcm2 fora.

Homogeneous materids such as concrete rubble for which only volumic or mass measurement is possible
For these materids, mass specific guide lines are geneardly followed and messurement procedures are
avaldde (eg g spectrometry of the whole amount in a 200 | drum or daisticd sampling after
homogenization). There are for the moment no fixed vaues for the free rdesse of such bulk materids the
hedth physics consider this ill on a case by case basis. Their decison depends not only on the measured
level but dso on the origin of the piece, its higtory and its find dedtination (eg. recycling as scrap materids
or disposa asindustrial waste).

For materids of complex geometry and or heterogeneous (pipes interndly contaminated, pumps, vaves),
the question is how to prove that the activity level is lower than the current free release guiddines?

Presently a procedure based on a double measurement method isworked out.
Main equipmentsand methodsthat can be used to measure materialsat low level
Wecanuse

Hand held monitors for direct surface measurements

For volumetric measurements

- Spectroscopy HPGe detectors; Q2 Canberra System-220 | waste barrels

- Spectroscopy Nal(Tl) detectors: adapted Q2

- Versatile spectrometry with modular Nal (T1) or HPGe detectors. Nanospecs, 1socs
- Gross gamma counting with scintillation detectors.

The procedures followed are:
Hand held monitors for easy to measure materials, 100% of the surface measured twice & a max 3months
interval for materials submitted to a decontamination treatment (Sweeting effect).
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For homogeneous materials, we actudly use the Q2 spectrometer for measurements of 200 | drums.

For heterogeneous materids, we have two possibilities:

- The materids are sent to a nucler foundry which dlows a further decontamination and a relidble

measurement thanks to the homogenization.

- We combine two measurements techniques:
A gross gamma counting with scintillation detectors for measurements of individua pieces or of
smal batches (1/10 of @200 | drum).
A Q2 spectrometer for the determination of the specific activity per individua gammanuclide.

Selection of a gross gamma counting system

This system must dlow the measurement of smal batches of materid or of individua pieces. These batches are
produced by the various dismantling and decontamination processes and the producer wants to rapidly know if
these materias can be free relessed.

Theconstrantsmposedbythe materials producer were the following:
The measuring sysem must be ingdled in the vicinity of the decontamination ingdlations to dlow
immediate measurement and to alow the producer to teke immediate corrective actions. The producer, in
caxe of negdive result (measurement above the clearance limits), can take a decison on the new degtination
route for this materid. He can decide that this maerid can be rerouted eg. to a second chemicd
decontamination, to the mdting and reuse route or to the mdting and free relesse route. This decison will
be taken in function of the resdua contamination measured, the geometry and the type of maerids. This
decision takes dso into account the economic impact of a second trestment on the overdl free release cod.
The measuring system will be indtalled in a separate room between the decontamination room and the outlet
of the controlled area The room is protected by a shidding wdl. The actud background radiation in the
room is now less than 1uSv/h. The BG will probably increase due to the increase of the activity in the
decontamination room. A doubling of the background is expected. The measuring system should then be
insengtiveto thisBG increase.
The detection limit should be low enough to comply with the guiding vaues. For a mass of 20 kg and a
guiding vdue of eg. 0.3 Bglg for %co, this corresponds to an MDA (Minimum Detectable Activity) of
6000 Bq.
Most of the cut pieces have alength between 60 and 80 cm and weight less than 60 kg.
The measurement time should be low enough to dlow a sufficient throughput. A value of 1 min for the
measurement has been consdered as a target vaue which correponds to a throughput of min 300 to
400 kg/h taking into accountthe handling of the pieces.
The mass of the materials must be known so the pieces must be weighted and the results expressed in Bg/g.
It is advantageous to have a system which determines the®Cor™ Csratio to use the correct efficiency.

The different solutions proposed were:
4 p plagic scintillation chambers (closed chamber with 6 detectors, lead shidding, automatic or manua
door)
tunnel system with plastic detectors with or without the CCM technology (Cobat Coincidence Method)
with an open chamber with 4 detectors and without lead shielding needed in the case of the CCM
technology.
4 p plagic cintillation chambers with CCM technology: closed chamber with 6 detectors, lead shielding,
automeatic or manua door.

The 4 p plagtic scintillation system with the CCM technology and with lead shielding was finaly selected. The
limit of detection claimed are far below the guiding vaues for free rdesse; vaues as low as 75 to 110 Bq for
B’cs and ©Co ae announced. These vaues will have to be controlled for real cases with shidding effect,
geometry effect.... The tunnd system has been rejected to avoid any influence from a variable background. The
CCM technology without shidding has been rgected because we need dso to measure pieces manly
contaminated with **Cs. Moreover this installation will aso be used for characterization of materids from other
sources such as hot cedls glove boxes.. so tha the nuclides inventory could be completdly different from the
reactor inventory where Co dominates. The CCM technology has been sdected together with the gross gamma
counting because it can fecilitate the interpretation of the results when the nuclide vector is smple eg.
dominated by ®Co or by **'Cs.
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Freerelease by melting

Some dismantled materids are ether very low contaminated, very difficult to messure or not homogeneoudy
contaminated. For these materias, it can be advantageous to sent them to a nuclear foundry. Mdting offers
severd advantages.

It decontaminates the metas by volatilization of some nudides (eg. **'Cs) or by transfer to the dag (eg.

heavy nuclides such as dpha emitters).

It dlows an accurate determination of the radionuclides content thanks to the homogeinity of the metal melt.

The amount of secondary waste (dust, dag) israther low.

This practice has dready been used in Belgium for dismantled waste. SCK-CEN is actualy preparing a transport
of very low radioactive materids comprisng secondary rehesters with copper tubes, a carbon sted massve
plinth and a variety of CS and SS andl pieces sored in 200 and 4001 drums. About 18t with an average activity
of 0.26Bg/g of *'Csand 0.15Bg/g of ©Co are considered for the first transport.

Freerelease of materialswithout specific treatment

A certain amount of materids can be free rdeased immediatdly ether on the bass of its origin (eg. tetiary
systems) eventualy combined by radiochemicad measurements (eg. secondary equipment considered as suspect
materid). Up to now, 94 t could so be unconditionnally free released and sent for recycling to the meta scrap
industry (50 t) or to the construction industry for the concrete (44t).

Recently, we have free released (on the radiologica basis) about 3 t (24.4 rﬁ) of ashestos containing insulation
materia. This waste will be conditioned and digposed as hazardous materids in an gpproved disposal ste.

It must be noted that during the dismantling of the secondg}/ circuit, some unexpected contamination has been
discovered. The main contaminant in that case is dways ~ Cs which seems to be preferentidly fixed a some
paticular locations. In any case, for each batch of materids, a srict documentation is required and the free
release must be approved by the Health Physics even for materids situated outside the controlled area.

Freerelease of materials after manual decontamination by washing

Materids which are dightly contaminated on the externd surface by some contaminated dust can be free
released by smple decontamination by washing manualy ether before dismantling or after Size reduction. The
washing of the dismantled pieces is done in a reservoir usng some detergents. The decontaminated materias are
then free released ether by direct surface measurement of 100% of the surface (double measurement; the second
one is peformed dter 3 months) or by mass messurement using the Canbera Q2 2001 drum gamma
spectrometer at the condition that the material can be considered as homogeneous.

Up to now, 60t have been 0 free rdeased: 15t of metals sent to the srap industry and 45t of concrete sent to
theconstructionindustry.

Freeredease of materials after decontamination in Wet Abrasive Decontamination unit

Painted, rusted or Sainless sted pieces which are contaminaied a& a higher level eg. up to 1000 Bq/cm2 and
which can not be cleaned by smple washing can be treated by abrasion to remove the contaminated layer. This
technique is however limited to pieces of smple geometry because dl the treated surface must be accessible for
the abrasive jet. A we abrasive unit ZOE has been built & BR3 and alows to trest pieces up to 3t and 3m long.
The abrasives and the water are continuoudly recycled to minimize the amount of secondary waste.

Up to now, 21t of materials were treated in the ZOE unit: 10t were immediatdy free rdeassed, 6.3t are il
dightly activated (the decontamination was performed to reduce the dose rate and to diminate the loose
contamination), a massve plinth of 28t was partidly decontaminaed to remove most of the dpha
contamination present and dlow its free release after mdting. In generad about 10to 20% of the materids could
not be free released either due to difficult to remove contamination or to difficult to measure locations. The
materids not free rdeased are normaly sufficiently low to be sent to a nuclear foundry for free release by
mdting.

It is interesting to note that contaminated lead bricks could aso be easily decontaminated by wet abrason. Lead
isaspecia waste which is quite difficult to evacuate as radioactive waste.

Freerelease of materials after decontamination in a Chemical decontamination unit [4][5]

Cabon sted or stainless steedl pieces heavily contaminated eg. up to 20,000Bg/cm’ bg can be trested by
thorough chemicd decontamination processes. For danless sed, a process cdled MEDOC (MEta



WM’ 00 Conference, February 27-March 2, 2000, Tucson, AZ

Decontamination by Oxidation with Cerium) has been developed a& SCK-CEN and an indudrid ingdlation has
recently been built. The process is based on the strong oxidation potentidl of C&* in sulfuric acid medium at
80°C. The oxide layer (the so-cdled crud layer) and the base metd as well are removed. Rilot tests with red
active pieces have shown that the remova of 10 to 20 um alows to completely remove the contamination layer
even for strong contaminated pieces from the primary loop. During the process, the Ce™ is reduced to C€": in
order to recover the process efficiency it is necessary to regenerate the ce* to ce. In our process, this is
redized by reaction with ozone gas in a specid ges-liquid contactor (static mixer). The ingtdlation comprises
aso a ringng unit with ultrasonics and an effluent storage tank. Up to now 4 t have been treated. For most of the
pieces, the procedure followed will be a combination of the gross gamma counting piece by piece or baiches
(typically 20 kg) followed by a gamma spectrometry with the Q2 system on a 250 kg batch.

Freereease of concrete

In BR3, 28 anti-missle heavy concrete dabs were inddled in the refudling pool above the reactor pressure
vesdl. The characterizetion studies have shown that al the dabs were contaminated and that some were
activated. Decontamination of 22 dabs representing 247t was performed usng mainly scabblers, shavers and
jack hammer. After trestment, 205t could be unconditiondly free released and sent for recyding in the
congtruction industry and 42t dill dightly activated are kept for further conditioning. Sludges from cutting
operdtions of potentialy contaminated or suspect concrete blocks by cable sawing or by a diamond saw were
free released by measurement of the dried dudges with the Q2 system.

CONCLUSIONS

The management of the waste from dismantling operations does not fundamentdly differ from the management
for operating plants. However, due to the strong importance of the waste cost in the overdl decommissioning
cod, the incentive is put on the minimization of the volumes of primary and secondary radioactive waste and on
the development of dternaive evacuation routes for dismantled materids. Recydling in the nudear sector or free
rdease for recycling in the indudtrid sector are therefore developed and encouraged for economic and dso for
ethic reasons. This choice however implies the set-up of a strong QA programme to ensure the traceability of the
materials and pushes aso the industry to devel op more cost-effective decontamination techniques.
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