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ABSTRACT

Permisson for specid arangement (SA) is accorded upon ensuring that the shortcomings of
the proposed shipment would be off-set by the compensatory measures. In the Regulations for
the Safe Trangport of radioactive Materids, IAEA Safety Series No. 6 (1961) the Competent
Authority was required to take into account the frequency of the shipments and the projected
exposure. Subsequent editions require that the specid arangement shdl ensure that the
ovedl levd of safety in trangport is & leest equivdent to that if dl the applicable
requirements of the Regulations had been met. In the 1985 edition of the Regulaions, the
teem "Multilatera gpprova” was used explicitly for such shipments. The concept of SA
ensures that a shipment is not prevented for reasons of formadlities. It is a boon to the
condgnor. If camed as an legd entittement and used indiscriminately, shipment under SA
can be a bane from safety point of view. The dilemma may be solved by making a
quantitative assessment of the projected radiologicd risk aisng from the falure of the
compensatory measures proposed for the shipment and by edtablishing a condraint for the
dose receivable from SAs in a specified period. Since shipments under specid  arrangement
have not been demonstrated to be particularly unsafe or prone to accidenta exposures, there
is judification for the continuance of such shipments provided the Competent Authorities
issue gpprovas judicioudy. The paper suggests some criteria for the Competent Authority to
observe congraints in the issuance of gpprova certificates for such shipments.

NEED FOR SPECIAL ARRANGEMENTS

Shipment under Specid  Arrangement (SA) is  resorted to when one or more
provisons of the gpplicable regulations for the safe transport of radioactive materia cannot be
satisfied. Permission for SA may be accorded by the Competent Authority upon -

a) identifying the shortcomings of the proposed shipmernt;

b) determining the nature of compensatory measures which  would be
implemented by the consignor; and



C) saidying itsdf tha the shortcomings of the shipment would be off-set by the
compensatory measures.

It is implicit in the above check-lig that the shortcomings as well as the compensatory
measures  should be quantifisdble The quantification would refer to potentidly receivable
individual / collective exposures because of the shortcomings and the exposures avertible by
the compensatory measures.

EVOLUTION OF THE CONCEPT OF SA IN THE REGULATIONS

The earliest reference to specid arangements was made in the Regulaions for the
Safe Transport of radioactive Materials, IAEA Safety Series No. 6 (1961) () . It was required
that the consgnor shoud make the application for SA to the Competent Authority of the
country where the shipment originates and the Competent Authority of each country through
or into which the shipment is to pass. The Regulations drew specid dtention to package
design features, specid precautions to be taken en route or in case of accidents or unexpected
dday and specid handling procedures. Each Competent Authority “shdl” take into account
the frequency (emphasis our own) of the shipments and the reasonable likelihood of exposure
and determine whether gpplicable dose limits would be exceeded. The approval may specify
routing induding trandfer-points and fina dedtination and specid precautions to be observed
en routein case of accidents or unusud delay.

The 1964 revised editionf® requires that a consignment of radioactive materid  which
does not satidy dl rdevant parts of the Regulations may only be transported with the prior
goproval of the Competent Authority of al countries affected by the movement. The
Competent  Authority / Authorities shal impose conditions adequate to ensure tha the
shipment shdl be no less safe than if dl the relevant provisons of the Regulations had been
complied with The 1967 edition of the regulations reproduces these provisions verbatim.

The 1973  edition requires that the specia arrangement shall be adequate to ensure
that the overdl levd of safety in transport is a least equivdent to that which would be
provided if al the applicable requirements of the Regulaions had been met. Further, this
edition prescribes some of the contents of the application for approvad, viz., a statement of the
repects in which, and of the reasons why, the consgnment cannot be made in full accordance
with the gpplicable requirements of the Regulations and a statement of any specia precautions
or specid adminidrative or operationa controls which must be taken during transport to
compensate for the fallure to meet the gpplicable requirements of the Regulations. This
edition aso prescribes some of the contents of the Competent Authority approva certificate.
These provisions remained unaltered in the amended version of this edition ©.

In the 1985 editio® of the Regulations, the term "Multilateral approva” was used
explictly for shipments under specid arrangement as dso in its amended verson published in
1990.” The current edition of the IAEA Regulations® stipulate in detal, the information to
be included by the Competent Authority in the SA gpprovd certificate. The provisons are by



far the most detalled and specific. Obvioudy, shipments under SA have been increasing in
magnitude and importance and hence more thought was given to such shipments.

DEFENCE FOR SHIPMENTS UNDER SA

In defence of SA, Gibson @ observes that * the regulations sensibly provide that a
condgnment of radioactive materid which does not meet dl the requirements can only be
trangported with the prior gpproval of the Competent Authorities of dl the countries affected
by the proposed transport operation. Such an operation is termed a "specid arrangement”, ...
but because its purpose was not explicitly defined in many quarters it was fasdy assumed to
be a fantly dishonourable device for trangporting radioactive maerids in a near-dangerous
condition. In fact, ... it is nothing of the sort ... it is dways necessary to demondrate
conclusvely that the safety of the consgnment is beyond doubt. Nor should it be assumed
that specid arangements will dways involve large quantities of redioactive materid; they
are equaly likdy to be invoked when for some vdid reason it is not practicable to meet the
absolute letter of one of the provisgons of the regulaions, and where one could convincingly
prove that this shortcoming in no way reduced the desred standard of safety ... a specid
arangement can ... jusly be congdered as a legitimate procedure open to consgnors. The
need to obtain the prior approva of al Competent Authorities will ... keep the numbers of
such operations within reasonable proportions .

COMMONLY ENCOUNTERED BASES FOR SA

The commonly encountered grounds on which gpplications for permisson under SA
are made are -

@ The vaidity of the design gpprova certificate of the package has |apsed

(b) It has not been satisfactorily demonstrated that the packaging would withstand
the prescribed regulatory tests

(© Package has a history of a serious accident / damage

(d) Package incorporates an intermittent venting  mechanism which has to be
manualy operated

(e Thetotd activity of the radioactive content exceeds the approved limit

® The physicd / chemicd form of the radioactive content is different from the
specificationsin the design approvd certificate

(9) The radiation leve a the externa surface of the package or the transport index
of the package exceeds the specified limits



(h)

There are

The temperature / thermd flux on the exterior of the package exceeds the
regulatory limits

other grounds on which gpplications can be made for transport of radioactive

meaterid under specid arrangement.

EXAMPLES OF COMPENSATORY MEASURES

The compensatory measures are directly related to the shortcomings. The consignor

should —

determine the maximum individud / collective exposures likdy to result  from the
proposed trangport of the radioactive materid, attributable to the shortcomings,

determine the maximum individud / collective exposures which may result from
the shipment if the shortcomings were removed, and

demondrate that these compensatory measures would completdy off-set the
exposures attributable to the shortcomings.

Some examples of compensatory measures are -

@

(b)

(©

(d)

(€

Egablishing by theoreticd arguments and appropriate demondration that the
gpprova certificate in respect of the design of the package can be extended for
a further period under the exiding regulations in view of the additiond
controls specialy introduced to compensate for the shortcomings.

Making a theoreticd andyds of the ability of the package to withstand the
prescribed tests and evaluate the wesknessesin this regard.

Provison of engineered safety features for compensating for the damages
suffered by the package due to an earlier accident

Appointing an appropriately trained person to accompany the shipment for
operating the intermittent venting system of the package during the shipment

Demondrating that despite the activity of the radioactive content being in
excess of the gpproved limit, the resulting incrementd radiologicd risk arising
therefrom would not be unacceptable, because of the additiond specid
ingructions displayed on the package directing persons to keep a safe distance
from the consgnment



® Introduction of modifications in the contanment sysgem for teking into
account the deviations in the physcd / chemicd form of the radioactive
content

(9) Provison of temporary shieding to the package

(h) Provison of physcd bariers for ensuring that  the increased therma flux /
temperature would not cause injury to handlers and ensuring proper stowage
during trangport for the protection of other goods

Certain additiona arrangements which are normally implemented are —

* Provison of aradiological protection escort to accompany the shipment
* Provison of suitable communication facility to the escort

* Ensuring thet the shipment is monitored al dong the route.

Thus the consgnor should (and would) devise adequate compensatory measures and
demondtrate it to the competent authority that with the compensatory measures in place, the
shipment would ensure the same level of protection as it would in the abisence of the
shortcomings.

FREQUENCY OF SHIPMENTS UNDER SA

Internationd  shipments made under SA cdl for multilaterd gpprovd. This
requirement provides an opportunity to each competent authority of the concerned date to
examine the safety provisons for the shipment. As for domestic transport, approvals for SA
are sought generdly in respect of large shipmentsof radioactive materid.

The number of packages trangported under specid arrangement conditute a small
fraction of the tota number of packages trangported in a given period. The number of SA
shipments do not show a monotonic rise or fal over the period consdered. The trend in the
other years were dso smilar. All the applications which were examined for permisson for
trangport under SA in Indiareate to three grounds only, viz.,

The vdidity of the gpprovd certificate issued by the competent authority in
respect of the package has lapsed

aforma approva certificate in respect of the package has not been obtained

the package has been in use for a few years and needs to be re-examined and
catified by qudified engineersfor its continued usability



SA FOR DOMESTIC SHIPMENTS - THE DILEMMA

If the condgnor indeed provides adequate compensatory measures, the competent
authority may accord the necessary approval for domestic trangport under SA. Even if the
same consignor does not make repeated agpplications, other consignors may be encouraged to
plan shipments under SA and seek the gpprova of the competent authority. What is the
correct podtion for the competent authority to assume? If the competent authority is
convinced about the adequacy of the compensatory measures, it cannot refuse permission for
transport under SA, unlessthereisa regulatory provision discouraging such shipments.

Can it be argued that it is an entitlement on the part of the consignor to obtain gpprova
for domedtic transport under SA, just because he has satisfied his regulatory obligations by
providing adegquate compensatory measures? Further, so long as the nationa regulations do
not stipulate any limit on the number of permissions one may seek / obtan for SA
shipments, can such permissons be issued purey on the drength of the adequecy of the
compensatory measures?

From the point of view of the competent authority, when it is fet that shipment under
SA is only second to the best arrangement for transport of radioactive materia, should it not
refuse such gpprova without violating the safety principles on which regulations are based ?

There ae aguments for and againg both the cdams but arguments in favour of
issuance of gpprovd for domestic shipments under SA overwhemingly draw their drength
from legd  congderaions. From radiologicd safety condderations, shipments under SA
should be regtricted in number.

The regulatory provison for SA is a useful concept and it is necessary too. It ensures
tha a shipment is not sopped or delayed indefinitdy for reasons of technicdities or
formdities not having been completed. It is certainly a boon to the conggnor. With the clam
of regulatory entittement it can lend itsdf to indiscriminate use. Thus shipment under SA is a
bane from safety point of view.

A SUGGESTED DENOUEMENT
An atempt may be made to solve the dilemma as discussed below:
In respect of each request for permisson for SA, a quantitative assessment
should be made, of the projected radiological risk which may arise from the
failure of the compensatory measures proposed for the shipment.

A dose condraint should be established by the Competent Authority for the
dose receivable from SAsin ayear.

There have been many shipments made under specid arangements, both domestic
and internationa but the radiological risk, has not been seen to ke more in such shipments as
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compared to regular shipments. Shipments under SA are not particulaly more prone to
accidents either. In a recent studyt!”), the collective dose resulting from a shipment made
under specia arrangement  deploying a package with shortcomings in respect of containment
integrity and shidding integrity was computed using the PSA  method. This dose vaue was
compared with that resulting from the deployment of an approved package of identica design
without any shortcomings, for the transport of the same radioactive materid keeping the
origin of the shipment, dedtination, mode and route congtant. The study concludes that if a
certain number of regular shipments are permitted to be made over a period of one year with
the approved package, then the number of shipments under SA that may be permitted should
be so determined that the collective dose should not exceed that in the case of the regular
shipments. Thus it is demongrated that the compensatory measures are indeed effective. In dl
cases of shipments under SA in India the members of the crew are provided with persond
monitoring badges but so far there has been no insance of any dgnificant exposure to these
workers or public.
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