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Abstract. Radioactive material (RAM)  needs to be transported for use in public health and industry and for 

production of nuclear power. In India, transport of RAM is governed by national and international regulations 

which are based on the IAEA Regulations for the safe transport of RAM. However, recently there were 

increasing numbers of instances of denials and delays of shipment of RAM, reported by many countries 

worldwide including India, despite compliance with regulations. In Indian experience, the reasons for denials of 

shipment of RAM by the carriers are varied in nature. From the feedback   received from the participants (airport 

operators, airlines, courier and cargo service providers, cargo forwarding agents, port authorities and sea 

carriers) of awareness programmes on safe transport of RAM conducted from year 2008 onwards by Atomic 

Energy Regulatory Board (AERB) it became clear that the denials of shipments in India are mainly due to (1) 

perception of unnecessary fear for transport of RAM (2) lack of confidence and awareness on the procedures for 

acceptance of shipment of RAM (3) fear of risk during accidents with packages containing RAM (4) policy of 

the carriers not to accept consignment of dangerous goods (5) poor infrastructure at the major/transit ports (6)  

problems of transshipments and (7) shippers not having undergone dangerous goods training. In this paper, the 

Indian experience in dealing with the problems of denial/delay of shipments containing radioactive material and 

identified possible consequences of such denials including economical impact are discussed in detail. 

1. Introduction 

 

Large number of applications of radioactive material (RAM) in medicine, industry, agriculture and 

research, including for power production, necessitates its transport from one place to another. The 

activity of the sources used in various applications may range from a few kBq (µCi) to PBq(MCi). The 

United Nations Recommendations on the Transport of Dangerous Goods classify all radioactive 

material under  Class 7.  In view of the radiation hazard associated with the transport of RAM, these 

are required to be transported in accordance with the national and international regulations. In India, 

the AERB Safety Code
1
, which is based on the International Atomic Energy Agency (IAEA) 

“Regulations for the Safe Transport of Radioactive Material 
2 

", prescribe the requirements for 

ensuring safe transport of radioactive material in the country. The Director General of Civil Aviation 

(DGCA) who represents India to the International Civil Aviation Organization (ICAO), regulates the 

air carriage of dangerous goods in the country. No separate clearance is required from DGCA if the 

consignor/consignee of radioactive material is in possession of the authorization issued by AERB.  

The ICAO, a UN agency prescribes the “Technical Instructions for the Safe Transport of Dangerous 

Goods by Air’. The International Air Transport Association (IATA), an association of the airlines 

operating all over the world also publishes Dangerous Goods Regulations (DGR) for compliance by its 

members  for ensuring safe transport of dangerous goods by air. Similarly, the International Maritime 

Organisation (IMO), a UN agency, prescribes the International Maritime Dangerous Goods Code 

(IMDG Code) for ensuring safe transport of RAM by water. For transport of Class 7 dangerous goods 

(Radioactive Material) IAEA’s Regulations, ICAO’s Technical Instructions, IATA’s DGR and IMO’s 

IMDG Code are harmonious and uniform in their content. Probably, Class 7 cargoes are the only ones 

among all dangerous goods which are consistently well regulated all over the world; which is evident 

from the impeccable record of maintaining the shipments almost incident free while transporting in the 
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public domain.  However, recently there were increasing numbers of instances of denials and delays of 

shipment of RAM, reported by many countries worldwide including India, despite compliance with 

regulations. 

2. Denials and Delays of Shipment of RAM 

A denial is after all a refusal (explicit or implicit)  to carry a shipment of radioactive material though 

it conforms to all the applicable international AND national Regulations 
3
. Thus, the non-compliance 

of regulations CANNOT lead to Denial Reporting/Notification. The accurate definition of delay is 

expected shortly in  future and so far the concept of denial cover the delay also. In terms of semantics, 

IMO has adopted the word “difficulty” to cover all these unexpected events, like denials and delays. 

 In Indian experience, the reasons for denials of shipment of RAM by the carriers are varied in nature. 

Majority of the cases encountered are related to export of RAM. From the feedback   received from 

the participants (airport operators, airlines, courier and cargo service providers, cargo forwarding 

agents, port authorities and sea carriers) of awareness programmes on safe transport of RAM 

conducted by AERB  it was noted that denials of shipments in India are mainly due to (1) perception 

of unnecessary fear for transport of RAM (2) lack of confidence and awareness on the procedures for 

acceptance of shipment of RAM (3) fear of risk during accidents with packages containing RAM (4) 

policy of the carriers not to accept consignment of dangerous goods (5) poor infrastructure at the 

major/transit ports (6) problems of transshipments and (7) shippers not having undergone dangerous 

goods training. 

3. Resolving the Issues 

The incidents of denial and delay of shipments of RAM due to the reasons cited in  (1), (2) and (3) 

appear to be decreasing due to increased awareness amongst the stake holders. In the last three years,  

four cases of denials of shipments (one for import and three for export) of radioactive material were 

formally reported to AERB.  All the cases were due to the reasons cited in (4), (5) and (7). The cases 

related with reasons in (4) & (5) are difficult to deal with. However, cases related with reason in (7) 

are comparatively easy to resolve. AERB in its role as National Focal Point of the network created by 

IAEA’s International Steering Committe on Denials of Shipment of RAM took great efforts to resolve 

the issue by carrying out discussion across the table with the stake holders.  All the cases could be 

resolved satisfactorily. 

3.1. Case study 1 

3.1.1. Background 

Two old brachytherapy units deploying 
137

Cs sources (Category 4) were de-commissioned at a 

Government Cancer Hospital during the year 2007. AERB had instructed the hospital to arrange the 

return of the decayed sources to the supplier abroad at the earliest as a condition for the 

commissioning of the new brachytherapy facility in the hospital and issued  the necessary permission  

for export of the sources in February 2009.  The hospital approached five major forwarding agents to 

identify an airline to carry the cargo; but they could not get a reply from any of the operators accepting 

the consignment. However, two agents were ready to carry out further discussions with two foreign 

operators. These discussions too came to a stalemate and the hospital requested AERB to meet the 

operators to sort out the issue of carrying Class 7 cargo. 

 

3.1.2. Operator(1)’s View  

 

IATA guidebook (DGR)  is followed rigorously while accepting Class 7 cargo. In India, it is the 

responsibility of the shipper/agent to hand over the cargo as per the regulations with proper  

documentation. The shipper/agent should have the eligibility equivalent to a Dangerous Goods (DG) 

Training certification of any IATA approved course. The cargo should meet all points cited in the 

departure check list. 
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3.1.3. Regulator’s View 

 

The shipper is authorised by the competent authority to forward the radioactive material for transport 

in accordance with the national regulations. The Category 1 DG Certified person (whose signature is 

sufficient for the acceptance of Class 7 cargo by the operators), is certified after a course lasting one 

week. The Radiological Safety Officer (RSO) of the hospital is approved  by AERB after completing a 

comprehensive course taking more than one year in radiological safety. Hence the shipper in the case 

of the said hospital is fully compatible with the norms prescribed in the IATA guidebook. 

 

3.1.4. Results 

The operator agreed to the views of AERB and informed that the shipper can submit all the relevant 

papers regarding the eligibility of the shipper to export Class 7 cargo and they will  take further action.  

3.1.5.  Operator(2)’s View 

The nodal officer for taking policy decisions on dangerous goods  is the Manager (DG) located abroad 

(HQ). There are normally two kinds of embargoes applied – (1) Station-based embargoes depending 

on the infrastructural facilities available at each station and (2) Global embargoes. The latter kind has 

not been invoked any time in the recent past. The procedure followed on DG  shipment is as follows : 

the shipper submits the DG shipper’s certification along with AERB’s  permission to export to the 

cargo office concerned on which the latter alerts the Regional Head, located at an Indian city whether 

they could go ahead. The DG  qualification of the shipper has to be compatible to what is given in the 

IATA guidebook. There should be a DG qualified person handling the shipment at the consignor’s 

side. 

3.1.6. Regulator’s View 

In case of Class 7 cargo, the fact is that the RSO at the shipper’s institution is more qualified than any 

person who has received a Category 1 DG certification after one week’s training. Further, the views 

given in 3.1.3. hold true here also. 

3.1.7. Results 

The operator’s official then asked the shipper to send the scanned copy of his RSO certificate along 

with a covering note which he would then forward to HQ of the operator located abroad  to seek  

acceptance. Once accepted it will be a one-time clearance. The Shipper and the agent of the 

brachytherapy unit agreed to provide this to enable the export of the decayed sources. 

3.2. Case Study 2 

3.2.1. Background  

A consignment of large activity of 
60 

Co source (Category 1) was to be imported in 2009 by a 

government source supplier in the country. Because of the dimensions of the consignment and 

considerable weight the preferred mode of transport was sea.  The consignment was cleared from both 

the competent authorities of the two countries for import and export as per the norms given in the 

IAEA Code of Conduct on the Safety and Security of the Radioactive Sources and the Guidance on the 

Import and Export of Radioactive Sources. Despite all these compliances the shipment could not take 

place due to the objections of both the international carrier and port authority in India. The importer 

approached AERB to sort out the matter. 

 

3.2.2.  Carrier’s and Port Authority’s Views 

 

The consignment is inside a freight container of open top and side type. This will allow all radiation 

coming out from the container to cause exposures at large to the people around and particularly the  
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workers who would handle it. 

 

3.2.3. Regulator’s View 

The source container (Package) is a Type B(U) Package designed and approved by the competent 

authority of the country of origin of the shipment as per the safety standards given in the IAEA 

Regulations for the Safe Transport of Radioactive Material. Such a package can withstand the normal 

as well accident conditions of transport and will also ensure that the radiation from the container will 

be within the regulatory limits. The package is fixed to a specialized freight container for ease of 

handling. The openings of the freight container on top and side will facilitate sufficient air circulation 

around the package which will further dissipate efficiently the heat generated from such a highly  

active source. Moreover, the consignment has been prepared with proper documentation as required 

by the IMO IMDG Code.  

3.2.4. Results    

Both the sea carrier and the port authority were convinced that it was a case of unfounded fear of 

radiation. After that the consignment was imported into the country.   

3.3. Case study 3 

3.3.1. Background 

An Indian agent/vendor wanted to export in 2011 two defective parts containing Ni-63 sources 

(category 5) used in Electron Capture Detector to the foreign supplier for replacement. The agent  

approached both the foreign airlines which transported earlier similar sources to the country. Both the 

airlines refused to entertain the request. The agent approached AERB to sort out the matter 

3.3.2.  Carriers’ Views 

The shipper should submit the DG declaration and be  a DG trained person. The shipper was not a DG 

trained person. 

3.3.3. Regulator’s View 

The consignment is a low level radioactive source with UN No 2911 and proper shipping name 

RADIOACTIVE MATERIAL, EXCEPTED PACKAGE – INSTRUMENTS. Neither Shipper’s DG 

Declaration nor Notification (for DG Goods) to Captain (NOTOC) of the aircraft are required for such 

consignment. The source has been packed in the original container and the shipper has got all the 

necessary clearances for export from AERB. 

3.3.4. Results  

The airlines accepted the consignment for transport.  

4. New Issues 

On the basis of the feedback received from the participants [shippers/consignors(Radiological Safety 

Officers),  managers of airlines, airport operators, source suppliers, freight forwarders and private 

cargo service providers] of a One Day Awareness Programme on Safe Transport of Radioactive 

Material by Air again conducted by AERB in March 2011,  some new issues arose which may cause 

denials of shipment of RAM.  

The concept of cooling period for cargoes before loading into the aircraft has become almost obsolute. 

Most of the airlines now want faster and efficient screening of cargoes including Class 7 just before 

loading into the aircraft. The facility for such fast and efficient screening system is not available at 
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every major airport. As such the shipper, sometimes, is  required to present the Class 7 cargo just two 

to three hours before the aircraft departs. This creates an extremely difficult condition for the shippers 

to follow while getting the consignment accepted. 

It is commonly perceived that the airlines reject the shipment at the last moment on flimsy grounds 

when the consignment is being kept with them for about four/five days. However, it is understood that 

the airlines are forced to reject the shipments (complying with all other regulatory requirements) at the 

last moment due to 

    Unavailability of DG  trained pilot: Not all the pilots of an airline are  DG trained. 

    Improper documentation: Most of the cases of rejection are also due to improper 

documentation received from the shippers. These documents come to the airlines without 

proper scrutiny through at least two/three agents (clearing agent, freight forwarder etc.) taking 

about four/five days.  Because, most of the airlines do not accept consignment directly from 

the shippers/consignors. When the mistake is found out by the airlines the shipment is 

assumed to be rejected at the last moment. 

 

One of the main reasons of rejection of shipment is citing of no connecting flight and consignment 

will be carried up to transit station.  A single airline does not fly in all sectors where the shipment is to 

take place. On many occasions they have to rely on the service provided by other code sharing/partner  

airlines. The acceptance for shipping from transit stop(s) to final destination depends solely upon other 

airlines and getting such confirmation prior to shipment takes a long time. This ultimately discourages 

the shipper as well as the official of the initiating airline to pursue further. 

5. Consequences of Denials and Delays of Shipment of RAM 

 

Some of the consequences of denials and delays of shipment are  

 Financial implications due to non-commissioning/operation of big industrial facilities for want 

of source (applicable in case of fresh source). 
 Unnecessary radiological hazard that may be caused due to improper and/or long storage of the 

source. 

 User may lose interest over the safe custody of the disused source which is a great potential to  

become orphan.   

 Depriving the users of the useful application of RAM particularly for health care. 

6. Re-tuning of International Efforts 

The denials and delays of shipment of RAM is a global problem as well. Recognizing the grave 

consequences of the issues IAEA took the initiative to address the issue by constituting an 

International Steering Committee of Denials and Delays of Shipments through the resolution of 

General Conference in September 2005; involved other organizations like ICAO, IMO, IATA etc.  

Moreover, there are National Focal Points (NFP) in member countries and Regional Co-ordinators for 

reporting such incidents of denials and delays to IAEA. IAEA conducted throughout 2007, 2008 and 

2009 many regional workshops, involved approximately 300 participants 
3 

 and dealt with the issue of 

denials and delays of radioactive material. IAEA has set the goal to make sure that denials and delays 

of shipment of radioactive material would be reduced to a level not worthy of reporting by 2013. 

However, re-tuning of the international efforts is suggested by way of (1) involving directly the 

representatives of the major international airlines and sea carriers in the meetings/workshops (2) 

creating a common pool of airlines (similar to alliance partners) having a mechanisim for easy access 

and prompt response to the queries raised by an initial operator accepting class 7 cargo requiring 

further transport via transit stops(s)  (3) permitting Radiation Protection Officers (RPO)/Radiological 

Safety Officers (RSO) to sign the DG Declaration (for Class 7) as required by IATA DGR and IMO 

IMDG Code;  and (4) replicating internationally Indian model of  training with no costs to the 

participants which have many advantages.  
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7. Conclusion 

The transport of radioactive material complying with all regulatory requirements is expected to be as 

smooth as transport of other classes of dangerous goods. In case of any difficulty of shipment of 

radioactive material the matter should be discussed amongst all stake holders to sort out the lapses,  if 

any. If there is a genuine reason for denial and delay it should be reported to the designated National 

Focal Points  in the specified format. Shippers are expected to fulfill the requirements of the concerned 

airlines and sea carriers  as specified in IATA DGR and IMO IMDG Code at the time of booking class 

7 cargo. Carriers are also expected to state the reason for denial, if any. Building up  mutual trust and 

co-operation amongst all ( supplier, user, shipper, airlines and regulator) will be the key to the success 

of the goal to make sure that denials and delays of shipment of radioactive material would be reduced 

to a level not worthy of reporting. From the Indian experience it can be inferred that the intervention 

of the regulatory body in case of any stalemate helps a lot to resolve the issue.  
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