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INIROOOCI'IOO. 

In 1981, a national N:Jery::;y in charge of the management of 
radioactive waste am fissile materials called NIRAS/ OODRAF has 
been established in Belgium. Since sea dultping of low level 
radioactive waste has been abarrloned in 1982, NIRAS/OOOOAF has set 
up a new radioactive waste management program. 'Ibis program mainly 
oonsists of reducing the volume as far as possible am to 
st:ardardise the radioactive waste packages in order to facilitate 
am optimise the shiptent to am the storage at a central storage 
facility awaiting final disposal. 

BASIC <XNSIDERATIOOS. 

A oonsequence of the reduction of the volume is the increase of 
the specific activity of the comitioned radioactive waste am the 
increase of the radiation level produced try that waste. If one is 
suwosed to use the st:ardardized reinforced steel drums [see fig. 
1] containing al:x>ut 400-1 of ooOOi tioned waste as primary packages 
for transport arrl for storage, even if the oontent may still be 
classified as IDN Level solid (US) material, accx:>rding to the 
1973 edition of the IAFA regulations for the safe trans~rt of 
radioactive material, or as IDN Specific Jactivity-III (!.SA-III) 
material accord..irv;J to the 1985 edition of these regulations, the 
radiation dose rate at the outer surface of that package may 
ano.mt to mre than 10 mSvjh. 
As such, these irrlustrial packages are to be carried urrler special 
arrargement, accord..irv;J to the IAFA-transport regulations. 

If one wants to avoid that kim of special arran;Jemeilt, one has to 
acti sane shieldirq : either inside the drum or outside the drum. 
hXling shieldirq inside the drum limits the useful content (if one 
uses concrete for instance) or is a waste of useful material (if 
one uses lead for instance) • 
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'lbe alternative is to a&:l at the ootside of the drum sane 
shielding which is an integral part of a ~ or a larger 
packagin]. 'lbe 400-l drums are therefore regarded as inner 
receptacles of a larger packagin], designed in su::h a way as to 
limit the radiatioo level to less than 10 mSv/h at its. outer 
surface. 'l'akin;J into acx::o.mt that this larger packagin1, when 
lOOUI1ted oo a trailer may also be CXI'lSidered as a~, the 
radiatioo level IIIJSt be further red!n:rl to less than 2 mSv Jh at 
its outer surface, to 0.1 mSv/h at a d.istaooe of 2 m arxi to 0.02 
msvjh in the driver's cabin. 

Given the rather high radiatioo outp.It of the 400-1 waste 
packages, all ha00lin1 of these drums IIIJSt be ccnilx:ted fran a 
safe distaooe arxijor with sufficient biological shielding. 
F\.lrtherJtDre, the overall dimensioos of the ~in1 J'lllSt be in 
acex>rdaooe with the general transport regulatioos. 

DESIGN OF 'lHE 'mB 0167 <nn'A!Nm. 

'l'akin;J accrunt of these msic CXI'lSideratioos, the cart:ainer 
'INB0167 has been devel~. 'Ihe general design parameters ~ 
determined in agreement with/after OCXlSUl.tatioo of/ the waste 
producers arxi cxnii tiooers. 

In order to respect the general transport regulatioos, the overall 
width am heighth ~ dnsen as tlxlse of a stamard :roo cart:ainer 
: 2.44 m arxi 2.59 m respectively. 'Ihe length of 6.80 m was 
determined as an opt:.imJm between the 11Uili:ler of drums to be carried 
arxi the total mass of the loaded shielded oc:ntainer, taki.rg 
aOOOI.Dlt of the maxi.num allowable radiatioo level of 2 mSv /h at the 
outer surface arxi of o .1 mSv Jh at a distaooe of 2 m fran the 
cart:ainer/~· 

As str.h the oc:ntainer was designed for the shipoent of 

- either 'b.1o rows of seven stamard drums with a maxium surface 
radiatioo level of 50 mSv jh. 

- or ooe roN of seven stamard drums with a maxinllm surface 
radiatioo level of 300 mSv/h, st:.owed in a different rack with 
aalltiooal lead shielding. 

'Ib reduce doses to \O:kers diJrin;J 1~ and unl~ 1 the 
oc:ntainer is equi~ with an internal gantry crane with a 
capacity of 2. 5 tames to take aver the drums pcsitiooed outside 
of the oc:ntainer am to place than in their pcsitioo in the rack. 
'Ihe gantry crane is fully ratDtel.y operated and cartrolled by TIJ 
cameras ; the cartrol panel is located in the driver's cabin. 
After 1~ and positiooin;J in the rack, the drums are covered 
with shielded lids which are positiooed oo the t:q> of the rack and 
are autanatically blcx::k8i \h!n the inner ckxlrs of the oc:ntainer 
are closed, so as to ensure adequate stowin;J durin:J shipoent. 

An overall view of the cart:ainer, nnmted oo a trailer, is given 
in fig. 2. Its mass is 28 tames for the first calfiguratioo am 
annmt.s to 35 tames for the secxni calfiguratioo. 
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'!he structure of the package is visualized as follows (see fig. 3): 

- enforced liD-type steel container as J:asic structure with a 
thickness of a1:x>ut 15 em arxi enclosing ~1 as thennal 
isolation ; 

- lead arxi steel shielding at the oottan arxi the walls ; the t\\10 
sets of doors at the tack provide for the same shielding arxi are 
equi~ with elastanere gaskets ; 

- shielded cxwers to provide for st.owirxJ ; 
- renDtely operated hamling equipnent ; 
- either a rack with 2 x 7 positions, or a rack with 7 positions 

provided with additional lead shielding san:lwiched between steel 
plates ; these racks are b:>lted on the bottan frame ; 

- either 14 or 7 drt.Dns oontaining solidified radioactive waste. 

REriUIA'JXRY CX'NSIDERATIOOS. 

'!he packaging, ac:x:ordinJ to the IAFA-regulations for the safe 
transport of radioactive material, is the enseliDle forrood by the 
outer reinforced ISO 20' container, the internal shielding, the 
spacing structure (rack) arxi hamling equipnent, together with 7 
or 14 errpty drt.Dns acx::ording to the type of rack. 

'!he package, acx::ording to the IAEA-regulations, is the erlSE!!Jit>le 
forrood by the outer oontainer, its internal structure, shielding 
arxi hamling equipnent, together with 7 or 14 drt.Dns filled with 
solidified radioactive waste. 

'!he solidified radioactive waste classifies as LIS-material (IAEA 
1973) or as !.SA-III material (IAEA-1985). 

'!he shipnent is carried out as full load (IAEA 1973)/exclusive use 
(IAEA 1985) from the nuclear~ plants of Doel arxi Tihange arxi 
the Nuclear Research Center of M:>l to the central storage 
facilities of Belgoprocess at Dessel. 

It can easily be shown by calculation that the package qualifies 
as an irrlustrial package, as required for the shipnent of this 
kim of radioactive material. 

EXPERIENCE. 

'!he oontainer has been p.It into service at the errl of 1986. A few 
hl..U'rlreds of shipnents have been perforrood sin::e then. 
Radiation :noritoring has shown that the design criteria, set on 
the J:asis of pessimistic assunpt.ions (the radioactive content 
being all C060) , allow for a sufficient margin of safety. 'Ihis 
means that the radiation level at the outer surface arxi at a 
distance of 2 m are well below the regulatory limits. 

125 



Fig. 4 sOOw8 the results of radiaticn nari.torinJ far a typical 14 
drums ccmiguraticn. 

Fig 5 sOOw8 similar results for a typical 7 drums configuration. 

a::K!UJDIH; REMARKS. 

hxx>rding to the 1985 editicn of the IAFA regulations, a 
restrictioo is a&ied, nat'lely that the radioactive waste to 
classify as LSA-III material sJn.Ud oot produce a radiaticn level 
of ltl)re than 10 nSv /h at a distarx:le of 3 m fran the unshielded 
material . 'Ihis means that the radiatioo level at a distarx:le of 3 m 
of an imividual drum sJn.Ud oot exceed 10 n&ljh. 
'lhi.s requirement will oot c:::oostitute any oonstraint to the use of 
the 'INB0167 according to its design parameters. 

To avoid radiatioo exposure to workers, the inti vidual drums are 
oot labelled b.tt are marked with the trefoil syni:x>l of 
radioactivity, an identificaticn J1\.1Jlt)er arxi a ooloured :t:arxi 
imicatinJ the radiatioo level. 'lhe oolan:- oode is the one \tbich 
was used at the time wnen plCkages were prepared far sea durtpinJ. 
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MATERIALS ! 
Body and bottom : 1 ,5 mm carbon steel plate 
Ud : 1 mm carbon steel 
Stiffening rings : 60 x 30 x 6 
Completely galvanized • Painted on the outside 

Al l dimens ions are in mm. 

f ig. 1 - Standard 400-L drum 
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Dlaen•tona .,.. ln • · 

Fi&· 3 - "schematic viov or tho THII 0167 
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Fig . 4 - Res ul t s of radia tion measur ements 
(14 drums confi guration ) 
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Fig. 5 - Re~ult~ of radiation mea~urement~ 

(7 drum~ configuration) 

130 


