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ABSTRACT

300,000 packages of radioactive materia are carried each year in France. About 50, 000 of these
packages are consigned by air. Mogt of this traffic concerns small- Size packages containing limited or
vey limited quantities of radioactive materid (type A or excepted packages) for medica use. Some
shipmentsof high activity sourcesfor medica use, or fisslematerid for research reactors, aredsolisted.
The Nuclear ingtdlations safety directorate (DSIN) has been responsible since June 12, 1997 for the
control of the safe transport of radioactive materid for civil use. In this context, DSIN has frequent
contactswith the government department dedling with civil aviation (Generd Directoratefor civil avigion
—DGAC). An agreement was cosgned between the DSIN and DGA C which definesthe respongibilities
of both departments. Schematicadly, in this new organization, the DSIN became responsble for al
aspects concerning the safety of the package, while DGAC remained in charge of al technica controls
with the airplane and airline operator. Asof 1996, during the adoption process of the new IAEA TS-R-
1 (ST-1 revised) regulations, France aready supported additiona provisons aimed at facilitating
package recovery in the case of the trangport of high activity materid involved in arplane accidents.
Anticipating the date the modal regulation became mandatory in July 2001, deviations to the technical
indructions of the Internationa civil aviation organizaion (ICAQO) were issued by France in 1999.
Ingpections where carried on the most important airport terminals, in connection with the civil aviation
authority, aming at the supervision of the gpplication of the regulation. These ingpections dlowed the
Nuclear safety authority to discover avery complex traffic path where many intermediate players are
involved besides the carrier. Each year handling incidents occurring at airports are reported to DSIN.
Mog of them are concerning the deterioration of type A or excepted packages, generaly without
radiological impact. More recently, loss of packages during transport focuses the attention of the
authorities. With aview to remedying the Situation observed, DSIN and DGAC have organized training
sessionsfor their ingoectorsand information meetingswith airline operatorsand their technica assstance
companies.

INTRODUCTION

Many packages of radioactive materid for medica use or for research are consgned each year by air
from France. The Nuclear indalations sefety directorate (DSIN) isthe competent authority in charge of
the contral of the trangport safety of radioactive or fissle materid for civil use. As part of this
responsibility, DSIN participates to the eaboration of the regulation and controls s gpplication by
ingpections. DSIN aso st up an organization for the response in case of trangport incidents or
accidents, and providesinformation to the public. This paper presentshow these missionsare performed



in the particular case of the transport by air of radioactive materid.

GENERAL DATA ON AIR TRANSPORT OF RADIOACTIVE MATERIAL

Itisestimated that about 50,000 packages are consigned each year by air, from or to France. Inmogt of
the cases, it concernssmall size packagesfor radiopharmacettica use, containing limited or very limited
quantities of radioactive materia (excepted or type A packages). These packages contains often short-
life radioi sotopes, which needsto be carried as soon as possibleto patientsin medica centerslocatedin
thewholeworld. They areusudly carried in the cargo bay of passenger aircraft. Table 1 listsradioactive
periods of sometypica radioisotopes frequently carried by air.

Radioi sotopes Ga-67 | 1-123 | 1-131 | M0-99 | Sa-153 | TI-201 | Xe-133 | Y-90

Period In d&y () 3564 | 132h | 802d | 66h | 46.7h | 3.04d | 5.243d| 64h
or hour ()

Table1: Redioactive periods of some radioisotopes frequently carried by air

A few consggnments of high activity sourcesor fissle materia for research reactors are dso taking place.
They represent only about a few tens of transports each year, onboard cargo arcrafts. Few data are
available concerning trangport flow from abroad to France, in transit, or overflying the French territory.

Airportsof Orly and Roissy- Charles de-Gaullelocated near Peris concentratesmost of thetraffic for the
trangport of radioactive materia by air. Rhdne- Alpes area, where fud manufacturers are located, is
concerned by some transports of fissile materid for research reactors.

The trangport logigtic involves at the consgnment, a consignor directly or represented by a shipping
agent, a forwarding agent at the airport, and an airline, which may be asssted by severa handling
companies. After theflight, asymmetrica organization exists. Booking of theflight isgenerdly performed
by the forwarding agent at the airport; he is aso responsible for dl customs issues. The package is
delivered a the airline office, or at the warehouse of one of its handling companies. Severd handling
agents may successvely intervene for package acceptance controls, palletisation, taxiway
transport, loading (unloading) on the arcraft... These operations may be performed directly by the
arline s own employees, or still under the control of another subcontractant.

REGULATION

Organization
DSIN isin charge since June 12, 1997, of the eaboration of the trangport safety regulation concerning

radioactive or fissle materid for civil use, for dl trangport modes. On June 4, 1999, an agreement with
the generd directoratefor civil aviaion (DGAC) was sgned to clarify the respongbilities between the
two directorates, concerning the control of the transport by air of radioactive materid. Schematicdly,
following to this agreement, DSIN became competent for al issues rdated with the safety of the
packages, while DGAC remained responsible for the security of the aircraft, and contacts with arline
operators.




Elaboration of the regulation a international leve

Ataninternaiond level, DSIN istaking part to the elabordion of the Internationa atomic energy agency
(IAEA) transport regulations[1]. It isassociated to the transposition process of thisregulation into the
technical ingructions of the Internationd civil avigtion organizetion (ICAO)[2].

As of 1996, during the adoption process of the new IAEA TS-R-1(ST- 1 revised) regulations, France
dready supported additiond provisonsamed at facilitating package recovery inthe case of the transport
of high activity materids involved in airplane accident [3]. Thefollowing objectives were proposed as
modification to the IAEA 1985 (as amended 1990) trangport regulation standards:

= Protection of the public: dose equivaent to less than 50 mSv at 500 meters of the accident scene,
resulting from disperson of contamination or emission of the failed package. For this criterion,
spread of contamination iscons dered to have amuch more severeimpact than thoseresulting from
acriticaity accident.

= Protection of the environment: implementation of smple countermeasures would be sufficient outsde
al knr area, where decontamination could be easily managed. Inthiscase, acriticality accident will
result in contamination compatible with this objective. Here aso, priority is given to limitation of
dispersion of radioactive maerid.

= Protection of surviving persons. experts have consdered that there would be no surviving persons
after an arcraft accident having such animpact, that it will leed to the failure of atype B package or
apackage containing fisslemateria. Therefore, an upgrading of the radiologica safety function was
not considered as necessary.

The use of the above-defined safety objectives in the case of trangport of plutonium in an arcraft
(plutonium was chosen to cover the case of other lessradiotoxic radionuclides), lead expertsto consder
that the containment system of any package containing more than 3,000 A,, should be upgraded from
the mechanica and thermd point of view.

These requirements are at the source of the new type C package design, defined into the regulation
meandatory since July 1, 2001 for the trangport by air of high activity radioactive or fissile materid.

Elaboration of the nationa regulation

ICAO Technicd indructions are trangposed into the ministeria order from May 12, 1997 (modified),
concerning the technica operating conditions of arcrafts by apublic airline company [4]. Anticipating
the date the modal regul ation became mandatory in July 2001, deviationsto the technica instructions of
the Internationa civil avition organization (ICAO) were issued by France in 1999. In this trangtory
period, overflight of the French territory were submitted to prior agreement for radioactive contents
exceeding 3,000 A,. Thisrequirement wasformalized by the French deviationto thetechnicd indruction
FR 4.




However so far, the Competent Authority of France received no officia request for an agreement
according to FR4 deviation. Moreover, eventhough preliminary studies were performed in France
concerning the design of atype C package, no gpplication for an gpproval, nor validation of an approval
certificate has been submitted until now.

Approva certificates of type B or fissle package designsissued in France before duly 1, 2001, are no
longer valid for the trangport by ar of high activity or fissleradioactive materia. According to § 680 of
[1] and grandfathering rules, gpplicationsfor therevison of approva certificates concerning the transport
by air of fissle material were received. They are currently under expartise.

According to the ICAO Technicd ingtructions, France authorizes transport of radioactive materia by
post for very limited quantities of radioactive materid, not exceeding one tenth of activity limits for
excepted packages. These requirements were trangposed into the ministerid order from March 22,
2001, concerning the consignment by post of radioactive materid [5]. This regulation authorizes only
domestic trangports and imposes a prior approva of consignors.

INSPECTION
Inspections provided for in the annua program, some of them without prior announcement, or after a

trangport incident, were organized in the mgor airports in coordination with DGAC and technica

ingpectors of the civil aviation directorate (DAC) to check the implementation of the regulation. These
ingpectionsreveded avery complex traffic path, where many intermediate playersare involved besides
the carrier, dl of them having to perform operations in a very limited period of time. Up to now, the
supervison concerned arportsnear Parisand in Rhone- Alpesarea. Ingpectors checked the organization
of airline authorized by DGAC to carry dangerous goods and radioactive materid. Small-sizeand big
nationd arlines, aswell asforeign airlines were ingpected. Investigations werea so donein direction of
their handling and ass stance companies. |ngpectorstook part to consignmentsor reception of packages
and vidted warehouse, and storage in trangit. For airlines, the main controls concerned packages
acceptance, training of the employees involved in transport operations, experience feedback after
incident, storage conditions in trangt, handling and stowage onboard arcrafts, segregation and
supervison of their subcontractors. Ingpections concerning handling companies focuses ontraningof the
employees, their knowledge of hazards associated to the transport of radioactive packages, conditions
concerning the transmisson of ingructions or informations provided by the arline, and handling of

packages. The results of near ten ingpections since 1999 showed that:

- Emergency arrangements are not aways available for dl intervening party,

- Experience feedback after incident is insufficiert,

- Someairlines and their handling companies ignored basic radioprotection rules,

- Deviation were found concerning labelling of package or overpacks,

- Some handling companies were not well informed about the characteristics of package to handle,
about the right choice of lifting device, and about genera risks associated with the transport of
radioactive materid,

- Some handling companies operates only on avery exceptiona basisin the trangport of radioactive
materid, without being well prepared for thet.



INCIDENTS

Sometensof ar trangport incidents are reported each year in France. Theseincidents concern damages
at ground to package or loss of packages. Up to now, these incidents did not present any radiological
consequences. Bad or lack of stowage, inadequate handling device, and absence of sensibilization of
employees regarding radiologicd hazards, are the main cause of incidents. Similar incidents were
reported in the United Kingdom [6].

A typicd exampleof anincident resulting in the damage of apackage a ground occurred onanairportin

the south of Paris a the beginning of this year, when a captan refused the loading of a
radiopharmaceutical consgnment. The packageswere sent back to the warehouse since segregation with
the passenger's compartment was insufficient. Probably because it was badly stowed on the trailer, a
type A package containing iodine 131 fal from the load to the taxiway near thearcraft and wasran over
by a truck. The incident occurred at the end of the day at nightfall, and nobody noticed the
disappearance of the package. An employee of the airport found the danmaged package more than one
hour after the aircraft's departure; he took the package and put it back to an employee of the airline
having its office cloth to the taxiway. This man was very busy; he didn’t dert anybody, just stored the
damaged package in hs office. On the next day morning, another employee of the airline found the
damaged package and handled it without protective gloves before remarking that the matter in hand was
a radioactive materia package. Findly, very anxious, he decided to cal the airport rescue team.

Fortunately, the controls made on the package didn’t reved any loss of the radioactive content. Only the
outer part of the package was damaged. A few hours after, the consignor sent itsintervention team for
the control and recuperation of the package. All indl, a least three employees of the airlineand airport
handled the damaged package without any particular precaution, before dert and first radiological

controls. Thisincident was rated at level 0 of the INES scae applied in Franceto transport events|[7].

More recently, loss of radiopharmaceutical packages during transport focuses the atention of the
authorities. Generdly, lost packages are rgpidly found again in warehouses of the companies after afew
days, or it is found that they were consigned to awrong destination. However, some definitive cases of
losswerereported. Assoon suchanincident isdeclaredto DSIN, anctificationissentto |AEA, and the
competent authority of the consgnor's country is informed. Definitive loss of packege incidents
happening until now wererated at level 1 of the INES scale applied in France to transport events.

IMPROVEMENT DIRECTIONSTO ENHANCE THE SAFETY OF THE TRANSPORT OF
RADIOACTIVE MATERIAL BY AIR

DSIN publishes regularly on nspections performed or incidents happening, so that the experience
feedback can be shared and profit anong al the player (« Control » bimonthly information bulletin,
www.asn.gouv.fr Internet website, Annual report on nuclear safety in France[8]). Good practices should
be encouraged. For instance, the use of standard containersor framesfor the handling of small packages
to prevent their fall and damage should be devel oped.




Withaview to remedying the situation observed, DSIN and DGAC have organized training sessionsfor
thelr inspectors and information meetings with airline operators and their technicd assstance and
handling companies. A symposium dedicated to the transport of dangerous goods and radioactive
materia by ar was organized jointly by the two authorities at the end of year 2000 [9]. During this
meeting, representatives of the airline assstance and handling companies recognized thet they must
improvetogether their practices, in order to enhancethe safety of operationsinvolving dangerous goods
in arports. The cregtion of a working group was announced with the am of finding improvement
directions.

CONCLUSION

The objective of this paper was to present control actions performed by the competent authority of
France in the field of transport of radioactive materia by air. Each year, severa tens of thousands of
packagesare consigned; themgjor flow comesfrom radiopharmaceutica products containing limited or
very limited quantity of radioactive materia, and some trangport of high activity, or fissle radioactive
materid for research reactors. DSIN participates to the eaboration of the regulation at national and
internationd level. Asof 1996, during adoption of the|AEA TS-R-1(ST-1revised) regulation, France
supported additional measuresto facilitateintervention in case of an accident and recuperation operation
of adamaged package. These proposas are at the source of the type C package design defined in the
regulation mandatory since July 1, 2001. The result of near ten ingpections performed since 1999 in
coordinationwith DGAC showed deviationsin thefield of radioprotection, handling, and moregeneraly
a lack of senghilization of some airline and ther assstance and handling companies, regarding the
hazards presented by radioactive materid. Much more than for inland transports, in the transport by air,
time congraintsisvery heavy for the operators and transshipments occur very often. Asaconsequence,
about onetensof incidentsare reported each year in France, concerning damaged or lossof packages.
Sofar, theseincidents did not present any radiological consequence. Findly, improvement directionsto
enhance the safety of trangport by air of radioactive materia were identified in the fidd of handling,
radioprotection, training of employees and transmission of informations among the multiple players
involved in transport operations.
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