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PREFACE 
 
 

Recycled scrap metal is increasingly used in modern steel production. In 2001, world-
wide consumption of scrap metal was in the order of 370 million tonnes. Scrap yards and steel 
mills are increasingly detecting radioactive materials in incoming scrap metal as the result of 
accidents or inadvertent disposal. In North America alone, nearly 4,000 incidents were recorded in 
2001 that involved various types of radioactive materials in scrap metal. Some of these sources 
have gone undetected, have been accidentally melted down or shredded and thus entered the metal 
stream. 

The origin of the radioactive sources entering the recycled scrap metal stream is very 
often unknown.  In the past few years there has been a significant increase in the number of such 
uncontrolled (orphan) radioactive sources.  While the potential environmental and health risk of 
most of those incidents is usually not very high due to the relatively low radiation levels involved, 
they are still often above acceptable levels, but more significantly the economic and financial 
consequences of such incidents for the steel processing industry are always very serious. The 
detection of radioactive materials, even with radiation levels below those requiring regulatory 
control, almost always results in the closure and clean-up of the involved facilities. In addition, 
such incidents lead to loss of trust in recycled materials as business and consumers simply do not 
want to have any radiation emanating from their purchases.  

With the use of ever-sophisticated systems, the detection of radioactive sources in scrap 
metal will continue to rise.  Current efforts to control high activity sealed radioactive sources will 
not change this trend in the near future as recovered and recycled scrap metal is often 40 years old 
or more. 

Therefore, the effective monitoring and control of radioactive materials, particularly in 
scrap metal that, to a large extent, is transported and traded internationally, is of considerable 
importance and should be tackled both at national and international levels.  

Considerable work has already been undertaken by many countries and international 
organizations, such as the International Atomic Energy Agency (IAEA), the United Nations 
Economic Commission for Europe (UNECE) and the European Union (EU) to address 
environmental and health aspects of radioactive materials and its transport - even though 
implementation and enforcement of these regulatory standards and procedures still needs to be 
enhanced.  

Little concerted action however has been taken by countries and the international 
community to consider harmonized standards and procedures that would facilitate the 
international transport and trade of scrap metal that is virtually free of detectable radioactive 
contamination and is thus acceptable to metal processing industries and consumers world-wide.  

A notable exception in this respect is the “Protocol for Collaboration on the Radiation 
Monitoring of Metal Materials” adopted in 1999 among concerned Spanish governmental 
authorities and private sector groups. At the international level, the United Nations Economic 
Commission for Europe (UNECE) has prepared in 2001 a report on the “Improvement of the 
Management of Radiation Protection Aspects in the Recycling of Metal Scrap”. This report 
provides an overview of the processes that could lead to the introduction of radioactive substances 
into scrap metal and recommends measures to avoid their introduction into the metal recycling 
stream. 
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In continuation of this work, in April 2004 the UNECE convened the first session of an 
international expert group to document the current knowledge and experience applicable to the 
monitoring, interception and managing of radiation contamination incidents, specifically related to 
scrap metal and to recommend future actions. The experts reviewed and analysed existing 
regulations, both national and international, and considered policies and experiences made in the 
monitoring and interception of traded and transported scrap metal for radioactive contamination in 
more than 40 countries world-wide. With a view to facilitating international transport and trade of 
scrap metal, the experts also reviewed applicable Governmental and private sector response 
procedures and identified 10 issues that could be considered as a common basis and framework 
for internationally harmonized action in dealing with radioactively contaminated scrap metal. 

A continuing international dialog, as initiated by the UNECE expert group, could result in 
the following outputs that could contribute to the facilitation of international transport and trade in 
scrap metal: 

(a) Establishment of a voluntary international Protocol providing for a consistent and 
internationally harmonized approach to monitoring and response procedures; 

(b) Establishment and maintenance of an Internet-based information exchange system open to 
all concerned parties; 

(c) Compilation of training and capacity-building programs on best practices. 

This report contains the proceedings of the UNECE Group of Experts, the report of its 
first session held in Geneva from 5 to 7 April 2004 and the proposed follow-up actions agreed 
upon. It also contains a summary assessment of the 45 country replies to a questionnaire 
distributed by UNECE and IAEA on national regulations and response procedures to radioactively 
contaminated scrap metal. Finally, this report provides, as examples, an overview of experiences 
made in the monitoring of radioactively contaminated scrap metal in the Russian Federation and 
the United States of America. 

It is hoped that this report will provide pertinent information on the state-of-art of 
monitoring and managing radiation contaminated incidents related to scrap metal. It is further 
hoped that this report will be distributed widely and is used by countries and radiation 
contamination experts around the world. 

More detailed information on the activities of the UNECE expert group, on documentation 
prepared for and discussed during its first session as well as on national contact points in more 
than 40 countries world-wide, is available on the following UNECE web site: 
http://www.unece.org/trans/radiation/radiation.html. The required credentials to obtain access to 
the restricted part of information on this site may be obtained from the UNECE secretariat.    

The UNECE secretariat would like to put on record its appreciation to the United States of 
America and in particular the U.S. Environmental Protection Agency (EPA) whose support has 
greatly facilitated the convening of the Group of Experts and the preparation of this report. 

 

*     *     * 
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A. REPORT OF THE UNECE GROUP OF EXPERTS ON MONITORING OF 
RADIOACTIVELY CONTAMINATED SCRAP METAL 
(Geneva, 5 to 7 April 2004) 

 
 
 

EXECUTIVE SUMMARY 
 
In 2001, the UNECE published a report, “Management of Radiation Protection in the Recycling of 
Metal Scrap”. As a follow-up, a Group of Experts on Monitoring of Radioactively Contaminated 
Scrap Metal was convened by the UNECE in Geneva (5-7 April 2004). The first session, which was 
attended by experts from more than 20 countries and international organizations, reviewed the results 
of a questionnaire that had been circulated to countries and discussed policies and experiences in 
monitoring and interception of radioactively contaminated scrap metal worldwide. The primary focus 
was on ways and means to facilitate and secure international trade and transport of scrap metal. In 
addition, safety and health issues that generally are already addressed and regulated in legal 
instruments, standards and guidelines prepared by UNECE and IAEA were reviewed.  
 
The topic of the Expert Group session is of significant importance considering that, in 2001 the 
worldwide consumption of scrap metal was on the order of 370 million tonnes. During that period 
nearly 4,000 incidents were reported in North America alone involving detection of various types of 
radioactive material in scrap metal. There appears to be an increasing number of uncontrolled orphan 
(radioactive) sources in a number of countries. Some of these sources have gone undetected and have 
been melted down accidentally or shredded with scrap metal, thereby entering the metal stream. While 
the potential health and safety risks of such incidents are usually not very high due to the relatively 
low radiation levels involved, they are still often above acceptable levels and the economic and 
financial consequences of such contaminated scrap metal and metal products for the recycling and 
steel industry are extremely high as it regularly results in closure and clean-up of steel facilities and in 
loss of trust in the use of recycled materials. 
 
With a view to addressing these issues, the session considered the need for (a) examining the possible 
preparation of an international voluntary protocol facilitating a consistent, comprehensive and 
harmonized approach to monitoring, interception and response measures in case of radiation 
contamination incidents, (b) preparation of training and capacity-building materials on best practices 
to assist affected personnel dealing with control of scrap metal, and (c) establishment of an Internet-
based information exchange system open to all concerned parties. 
 
 
 
OPENING OF THE SESSION 

The Group of Experts held its first session from 5 to 7 April 2004 in Geneva. 

In his opening statement, the Director of the UNECE Transport Division, Mr. J. Capel 
Ferrer noted that the appearance of radioactively contaminated scrap metals in scrap yards and in 
international trade is a growing problem. With a view to addressing this issue, the UNECE, the 
European Commission and the International Atomic Energy Agency (IAEA) prepared in 2001 a 
“Report on the Improvement of the Management of Radiation Protection in the Recycling of Metal 
Scrap” that recommended measures to avoid the introduction of radiation sources into the metal 
recycling stream1. In continuation of this work, the Government of the United States of America 
proposed to the UNECE secretariat that it convene this international expert group to review and 

                                                
1  For details see: http://www.unece.org/trans/radiation/radiation.html 
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analyze existing national policies and experiences in the monitoring and interception of imported 
scrap metal for radioactive contamination at ports of entry and border crossing points. 

In preparation of this meeting, the UNECE secretariat, assisted by the IAEA, has 
transmitted to Governments and international organizations a questionnaire with a view to 
documenting the current legislation, knowledge and experience in the monitoring, interception 
and managing of incidents with radioactively contaminated scrap metal2. 

Mr. Capel Ferrer expressed the hope that, following a thorough exchange of experiences, 
the Group of Experts might be in a position to prepare concrete recommendations for improved 
international cooperation in this field as well as for institutional follow-up arrangements, if 
deemed necessary. 

ATTENDANCE 

The session was attended by experts and representatives from the following 20 countries: 
Austria; Belarus; Belgium; Bulgaria; Croatia; Cyprus; Czech Republic; Estonia; Finland; France; 
Italy; Kyrgyzstan; Latvia; Lithuania; Luxembourg; Romania; Russian Federation; Slovakia; 
Switzerland; United States of America (USA). 

The following inter-governmental organizations were represented: International Atomic 
Energy Agency (IAEA); World Customs Organization (WCO). 

The following non-governmental organization was represented: Bureau of International 
Recycling (BIR). 

A consultant to a scrap processing company participated at the invitation of the secretariat. 

ADOPTION OF THE AGENDA 
 
Documentation: TRANS/AC.10/2004/1; Informal Document No. 2 (2004). 
 

The Group of Experts adopted the provisional agenda prepared by the secretariat without 
modification. 

ELECTION OF OFFICERS 

The Group of Experts elected Mr. R. Turner (USA) as Chairman and Mr. M. Isakov 
(Russian Federation) as Vice-Chairman for this session.  

ISSUES AT STAKE AND NEED FOR ACTION REGARDING RADIOACTIVELY 
CONTAMINATED SCRAP METAL 

Radioactively contaminated scrap metal has become an urgent issue due to an increasing 
number of incidents being detected in the international trade of scrap metal and changes in the 
economics of steel production, such as the use of electric arc furnaces. Through 2001, scrap yards 
and steel mills in North America recorded more than 4,000 detections of radioactive materials in 
incoming scrap metal as the result of accidents or inadvertent disposal and more such incidents 
are being reported with the increased use of sophisticated radiation detection equipment.  

                                                
2  The questionnaires as well as all replies received are contained on www.unece/trans/radiation/radiation.html.  
The access code for this restricted site may be obtained from the UNECE secretariat. 
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Although the potential health and safety risks of melting or shredding radioactively 
contaminated materials at steel mills are usually not very high due to the relatively low radiation 
levels involved3, they are still often above acceptable levels and the economic consequences (e.g. 
the costs for the clean-up of individual incidents can range from US$ 12 million to more than 
US$ 100 million), the actual or perceived environmental consequences of such incidents, and the 
loss of trust of business and consumers in recycled material products can be significant.  

With a view to identifying the issues at stake and to determining the need for action to 
address such issues, the Group of Experts considered background documents prepared by experts 
from the United States of America (USA) and the Russian Federation. These documents 
addressed the existing and planned regulatory and industry practices and procedures to monitor 
and control radioactively contaminated scrap metal, compliance with such procedures and 
possibilities for effective and focused response procedures in the event of radiological incidents. 

UNITED STATES PILOT STUDY TO DETECT RADIOACTIVE MATERIALS IN 
IMPORTED SCRAP METAL AT SEAPORTS 

Documentation:  TRANS/AC.10/2004/2. 

The Group of Experts was informed about the first results of a pilot study undertaken by 
the U.S. Environmental Protection Agency (EPA) to investigate the need for and feasibility of 
safeguarding against illicit or inadvertent inclusion of radioactive contamination in imported scrap 
metal arriving at seaports. 

In introducing the study, Mr. Turner (USA) noted that the recycling of scrap metal has 
grown rapidly as have the incidents of recyclable metals being contaminated with radioactive 
material. Many shipments of contaminated material go through undetected only to be discovered 
later after delivery to foundries, steelworks and smelters. 

The pilot study initiative focused on protecting commerce. However it also overlapped 
with existing initiatives, including illicit trafficking and exemption of materials. The U.S. has a 
growing radiation control capability at its border crossings. By September 2004, 90 percent of all 
ports will have radiation monitoring for incoming container cargo. In addition, there are 248 
portal monitors in use at land border crossings. 

Mr. Turner suggested that the goals for the Group of Experts might include sharing of 
information, learning from each other’s experiences and identifying areas of international 
consensus and areas where additional efforts are needed. In this context the following questions 
might need to be answered: 

(a) Is it possible to develop an internationally acceptable scrap metal radiation monitoring and 
response protocol? 

(b) What additional regulations and guidance, if any, are needed?  
(c) What monitoring systems and protocols need to be established, communicated and 

implemented internationally? 
A CD-ROM produced by EPA was made available to participating experts containing a 

training programme for staff at metal processing facilities addressing response procedures to 
radiation alarms. 

 

                                                
3  In a few limited cases, the risks can be high, as is noted in TRANS/AC.10/2004/1, item 3, 2. para., where it is 
stated that "...the negative health and environmental consequences of such incidents could be enormous...". 
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REGULATIONS AND TECHNICAL FACILITIES FOR MONITORING RADIATION OF 
SCRAP METAL IN THE RUSSIAN FEDERATION 

Documentation: TRANS/AC.10/2004/3. 

The Group of Experts was informed about regulatory and technical facilities that exist in 
the Russian Federation to monitor radioactively contaminated scrap metal. Mr. Isakov (Russian 
Federation) highlighted the problems that exist today in trying to resolve the issue of detection 
and action with regard to contaminated scrap metal. The existing international and national 
regulatory systems provide, to a great extent, for a good basis for addressing many of the issues. 

There is a need to improve reliability and consistency of monitoring. Detection depends 
on many factors, not all of which are necessarily addressed in current monitoring schemes. 
Controls and monitoring need to be applied at all steps in the scrap metal chain starting at the 
producer, through the transport system including reloading, until receipt by the buyer. 

Systems that detect different types of radiation are needed. It is equally important to 
understand the critical characteristics and parameters involved. It would be useful to establish a 
standard procedure for certification of monitoring systems allowing for the detection of radiation 
sources of different types and power. A database accessible to all participants in the scrap metal 
chain would be useful. This could assist in providing an acceptable level of radiation control for 
the total trade and transport chain. 

CONTROL OF SCRAP METAL BY CUSTOMS AUTHORITIES IN THE RUSSIAN 
FEDERATION 

Documentation:  Informal Document No. 1 (2004). 

Aspects of monitoring imports and exports of radioactively contaminated scrap metal at 
borders was presented by Mr. Kravchenko (Russian Federation). He pointed out that one of the 
tasks for which Customs authorities throughout the world are responsible is the detection of 
radioactively contaminated goods. 

From the perspective of the Russian Federation, there are two key tasks to be carried out 
by Customs: (a) Control of illicit trafficking of materials across the border, and (b) Control of 
foreign trade activities (export, import, transit, temporary importation, etc.) on the basis of 
identification of names, products and quantities declared in Customs and commercial documents. 

Five conceptual principles were presented including (1) monitoring of radiation, (2) 
priority of radiation safety over legal activities, (3) efficient controls to avoid delays in border 
crossings (4) efficient use of control resources (personnel and equipment) and (5) use of mainly 
national technical facilities. 

Four stages of control were outlined: (1) detection, (2) localization of danger, (3) 
identification of hazardous materials, and (4) dose monitoring. Technical facilities to accomplish 
these controls include detection equipment, analysis of measurements and personal dosimetry and 
means of providing for personal protection. 

As the number of radiation monitoring stations at borders increased, the number of 
detections decreased (2000/2001). There was also a similar decline in the number of returns of 
scrap metal from the Russian Federation to other countries. Thus, as it became apparent that 
borders were monitored, traders and transport operators apparently tried to avoid the shipment of 
contaminated materials. 
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EXPERIENCES IN MONITORING RADIOACTIVELY CONTAMINATED SCRAP 
METAL 

Documentation: Informal Document No. 3 (2004). 

The Group of Experts reviewed the report summarizing more than 40 country responses to 
the questionnaire that had been circulated by the UNECE. The secretariat introduced the 
comprehensive report it had prepared analyzing in detail the country and industry responses4. 
Particular attention was given to the following issues relating to radioactively contaminated scrap 
metal: 

• Existing and planned national regulatory mechanisms; 
• Monitoring of the movement of radioactive materials, particularly scrap metal, including 

training of staff involved in inspection and response;  
• Dispositioning (removal) of detected radioactive materials; 
• Contractual provisions governing trade in scrap metal products; 
• Governmental and private sector response procedures and requirements; 
• Inter-agency cooperation in monitoring and response; 
• Good (and bad) practices and lessons to be learned. 

Experts from the metal recycling industry, from border control agencies (Customs and 
others) and from radiation control agencies reported on respective responsibilities, activities 
undertaken and on experiences with radiation contamination incidents and their resolution.  

Their reports showed that the issues that arise in the monitoring and control of 
radioactively contaminated scrap metal seem to be very similar in most countries. Some of the 
general issues that were highlighted during the discussions related to the following aspects: 

• There is a clear need for harmonisation of the approaches for monitoring of scrap metal 
worldwide. 

• There is a clear need for well-prepared and repeated training programmes for all personnel 
involved in dealing with and monitoring radioactively contaminated scrap metal, through 
all management levels, and in responding effectively to radiation alarms. This includes 
efficient cooperative procedures between national governmental control authorities and 
competent industry personnel. As many sources are coming from demolition sites, training 
programmes for demolition workers, as currently being developed in the USA, are also of 
importance. 

• The exchange of information and experiences (good and bad practices) among all parties 
involved and among countries is crucial for the effectiveness of measures taken at national 
and international levels with a view to protecting health and safety and to facilitating 
international commerce and transport of scrap metal. 

• Ease of determination and enforcement of the financial responsibilities for the 
management of discovered sources and contaminated materials is important. In most 
countries, the “polluter pays” principle is applied. In case of international transactions, the 
application of this principle is however often hampered by limited financial recourse, 
since much of the cargo is usually paid to the supplier before the problem is discovered. In 
that event, the shipper, not the importer is usually required to cover the costs of resolution 

                                                
4  The detailed analysis of country and industry responses to the UNECE questionnaire, updated by meeting 
participants and replies received following issuance of Informal Document No. 3 (2004), will be published as a 
separate document. 
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of the problem. In some countries Government funds are available to assist small 
operators in the disposal of detected orphan radioactively contaminated materials. 

In this context, it was noted that the “Spanish Protocol for Collaboration on the Radiation 
Monitoring of Metal Materials” is a good example of how to institutionalize necessary 
cooperative action in this field at the national level. Since its coming into force in 1999, this 
voluntary protocol has proven its value in that country and could thus serve as a reference starting 
point for future international cooperative efforts in this regard. 

The Group of Experts noted that radioactive contamination of metal scrap and its resolve 
can be viewed from different angles depending on the source and level of radioactivity. It can 
involve (a) nuclear materials related to national security issues, (b) significant radioactivity (e.g. 
from orphan sources) leading to possibly significant health effects to members of the public or 
workers, (c) severe commercial damage (which may include orphan sources) and (d) low 
concentrations of radionuclides (below exemption or clearance levels) that may lead to 
commercial problems as metal facilities and consumers do not want to have any radiation 
emanating from their purchases.  

Thus, resolution of these problems should not focus only on nuclear materials and highly 
radioactive sources that may pose radiological health effects, but also on other radioactive 
materials including those that are in the range of or below the level that require regulatory control. 
In this context it was noted that the IAEA is developing a safety guide on application principles of 
exclusion, exemption and clearance. All Member States have the opportunity to participate in the 
development and review of this guide and of relevant standards and supporting documents. 
Multiple international standards (e.g. the Basic Safety Standards, IAEA Safety Series No.115) 
exist already providing guidance for radiation protection, including justification of a practice. 

The Group of Experts noted that options for dealing with radioactively contaminated scrap 
are decontamination, melting, storage and disposal, each of which requires specialized know-how, 
procedures and facilities. The industry alone may not always be able to deal with all of the 
ensuing problems. At the international level, competent organizations of the United Nations 
should take a lead role assisting in the development of practical solutions for the benefit of safety 
and of international trade. The development and application of technical solutions may require the 
support of specialized organizations, such as the IAEA and the BIR. 

In this context, it was noted that Customs authorities generally look to the World Customs 
Organization (WCO) for guidance rather than to the IAEA. This underlines the need for close 
cooperation of the two international organizations in this field. 

The Group of Experts considered the information provided by the participants on 
regulatory work of their organizations as well about experiences in addressing transport and trade 
of radioactively contaminated scrap metal and the resolve of radiation contamination incidents. 
Detailed information was also provided by experts from the IAEA, UNECE, WCO, BIR and a 
consultant of a scrap processing company. A summary of the information and data provided is 
contained in the Annex to this report.  
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ACTIONS TO BE TAKEN AT NATIONAL AND INTERNATIONAL LEVELS 
 
Documentation:  Informal Document No. 4 (2004). 
 

The Group of Experts considered the issues arising from the results of the questionnaire 
and from the detailed presentations by national and international authorities and organizations at 
the session. Deliberations went beyond safety and security issues to elaborate what can be 
accomplished within the existing national and international regulatory systems to facilitate 
international commerce with scrap metal.  

The Group of Experts identified the following ten issues that could be considered as a 
common basis for possible future work and could provide a framework for an internationally 
harmonized approach of monitoring scrap metal to assist in the international trade of metals. The 
ultimate goal of this approach would be to minimize all problems associated with radiological 
contamination of scrap metal during all stages of the recycling process (demolition, procurement, 
handling, transport and international trade, melting)5. 

Regulatory Infrastructure – Existing and planned national regulatory infrastructure 

Issue 1:  Application of the IAEA Code of Conduct for the Safety and Security 
of Radioactive Sources 

The Group of Experts noted that most countries have developed a comprehensive legal 
regulatory framework, appropriate to manage radioactive products and, in particular, radioactive 
sealed sources. It also took note of several additional appropriate tools and regulatory measures, 
such as the IAEA Safety Standards and the IAEA Code of Conduct for the Safety and the Security 
of Radioactive Sources and the Council Directive 2003/122/EURATOM of the European Union 
on the control of high-activity sealed radioactive sources and orphan sources. 

The Group of Experts noted that countries may wish to apply the IAEA Code of Conduct 
for the Safety and Security of Radioactive Sources, which provides guidance towards a more 
standardized and controlled approach to the management of radioactively contaminated metals 
and could thus lead to a reduction in the number of contaminated metal incidents. Its use is 
recommended by the IAEA secretariat. Therefore, consideration might be given to undertaking a 
joint effort to further strengthen national control procedures on the basis of such international 
guidelines and regulatory measures with a view to globally strengthening the safety and security 
of radioactive sources and reducing costs associated with radiological incidents involving scrap 
metal. 

                                                
5  For details of the metal recycling loop, on the actors involved and on the regulatory and contractual 
framework, refer to the UNECE publication: Improvement of the Management of Radiation Protection Aspects 
in the Recycling of Metal Scrap (2001) (http://www.unece.org/trans/radiation/pub.html).  
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Monitoring – Movement of radioactive material, particularly scrap metal, including training 
of staff involved in inspection and enforcement 

Issue 2: Monitoring of imported and exported metal scrap 

Countries may wish to consider establishing regulatory requirements regarding the 
monitoring of imported and/or exported scrap metal for radioactivity at national borders. With the 
emerging EU open border policy, there is the potential for a decrease in radiation monitoring of 
shipments between these nations. Without border monitoring, the burden for most of the 
monitoring will fall upon the receiving facility (see Issue 3), where the primary responsibility for 
monitoring will fall upon the metal processing industry.  

Specifically, the Group of Experts noted that further consideration might be given to 
establishing a broad-based, consistent approach providing for monitoring of scrap metal for 
radioactivity at borders and the exporting facility. 

Issue 3:  Location of monitoring of scrap metal in the distribution chain 

The results of the questionnaire and the discussions at the session showed that a wide 
disparity exists in countries with regard to the location, scope and magnitude of monitoring 
requirements and procedures. 

The Group of Experts felt that further consideration should be given to globally harmonize 
or standardize requirements and procedures for monitoring of scrap metal for radiological 
contamination or embedded sources before being transported, i.e. at the point of origin of scrap 
metal shipments. 

Issue 4: Need to globally harmonize the monitoring of scrap metal and metal 
products 

There also exists a wide disparity in many countries with regard to specifications and 
locations of detectors, the percentage of imported and exported materials monitored, quality 
assurance procedures used, extent of procedures to be followed in training, protocols to be 
followed when an alarm is triggered, detection alarm thresholds, testing and calibration of 
monitoring systems, etc. One major weakness appears to be in the area of training of personnel, of 
providing guidelines for identifying and characterizing sources and of providing reporting 
protocols at and for personnel at processing facilities. 

The Group of Experts determined that it would be useful to prepare internationally 
recognized guidance material in all of these areas. The objective would be to provide for a 
harmonized approach to monitoring of scrap metal and metal products, to ensure specific 
guidance on training of personnel at metal processing facilities and at border crossings, as 
appropriate, and to improve education of staff with a view to facilitating early and adequate 
identification of sources before they get into the metal processing chain. Use of available training 
materials (e.g. of IAEA, WCO and state-level organizations such as U.S. EPA) could facilitate 
this effort. 
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Dispositioning – Governmental and private sector response procedures and requirements 
for removal and management of detected radioactive material 
 

Issue 5:  Arrangement for disposal facility or return to manufacturer 
 program 

When materials become contaminated with radioactive material, there are generally no 
well-established methods for remediation and proper arrangements for subsequent management of 
this material and for supporting the “polluter-pays” principle. Failure to support the “polluter-
pays” principle may, by default, lead to punishing the finder or holder of the material in the scrap 
recovery/recycling sector, thereby providing a disincentive to good detection. 

The Group of Experts was of the view that further consideration should be given to 
preparing an internationally recognized protocol or programme for handling materials found to be 
radioactively contaminated. It also supported the “polluter-pays” principle for cost recovery. In 
addition, in case of radiological contamination from orphan sources, protocols for the allocation 
of specific national funds are considered important for the safe handling of the resulting 
contaminated material and necessary associated cleanup activities. 

Issue 6:  Application of existing regulations for the shipment of detected 
radioactive material 

Many countries recognize and rely upon the IAEA Regulations for the Safe Transport of 
Radioactive Material (TS-R-1). In the event that sources, material or contaminated scrap metal 
have activity levels that exceed those for being exempt from the Transport Regulations (as 
specified in Table I of TS-R-1), the requirements of TS-R-1 should be applied and should serve as 
the protocol for its transportation. 

The Group of Experts felt that, in order to facilitate and secure the transport of 
radioactively contaminated material, efforts should be made to ensure appropriate implementation 
of all existing transport regulations, both domestically and internationally, of contaminated 
material, including radioactive sources and contaminated scrap metal. 

Issue 7:  Mechanisms for effectively dealing with contaminated scrap metal 

When scrap metal or metal products are detected as containing radioactive material or 
being radioactively contaminated, effective methods for dealing with those materials are often 
lacking or may not be applied effectively. Methods, which could be established on a national or 
regional basis, might include (1) cleanup (decontamination), (2) melting, (3) storage, (4) disposal 
(for clearance material and possibly NORM), (5) collection, (6) transportation and (7) disposition 
(including reuse, recycle or disposal) for orphan radioactive sources. Each of these options 
requires specialized operations and facilities. At present, for any material found to be radioactive 
or for found discrete sources, the industry in general does not always seem to be able to deal 
adequately with the problem.  

The Group of Experts recommended that the industry, in cooperation with competent 
international organizations, explore viable alternatives with a view to avoiding the release of 
radioactively contaminated scrap metal into commerce and to the safe management of this 
material. 
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Contracts – Provisions to facilitate trade in scrap metal 

Issue 8:  Strengthening of contractual requirements on the acquisition of scrap 
metal 

Strengthening contractual arrangements with processors, producers and purchasers of 
scrap metal products may be needed in order to improve both the domestic and international 
control of the production and movement of contaminated scrap material and to allocate clear 
rsponsibilities for the management of such material. 

The Group of Experts recommended that consideration be given to strengthening 
contractual arrangements among all parties in the metal processing chain, without impeding 
commerce, with a view to ensuring that proper controls and procedures are in place for dealing 
with contaminated scrap metal and inadvertently produced contaminated metal products. 

Reporting - Inter-agency cooperation in monitoring, notification and response 

Issue 9:  Standardizing and strengthening reporting and investigating 
procedures 

The results of the questionnaire and the discussions at the session showed that there are 
apparently deficiencies in the reporting and in investigation of radioactive contamination 
incidents. Responsibilities are often not clear. In addition, there are ongoing efforts to adapt the 
IAEA International Nuclear Event Scale (INES) as a means of reporting incidents with 
radioactive material such as sealed sources, and this system could possibly be extended further to 
cover incidents with radioactively contaminated scrap metals. However, the current limitations of 
INES in the context of radioactively contaminated scrap metal must be recognized. 

The Group of Experts therefore recommended that efforts be undertaken to streamline the 
reporting protocols on and investigation procedures of incidents at metal processing facilities and 
to establish protocols for the collection and disposition of detected radioactive material in scrap 
metal 

Experiences – Establishing an international information exchange system 

Issue 10: Establishment of a mechanism for the exchange of information on 
practices and lessons learned in monitoring radioactively 
contaminated scrap metal 

Inter-country sharing of information on experiences with radioactively contaminated 
metal and lessons-learned when dealing with such material, if accomplished frequently and 
openly by Governmental authorities and by industry, could prove beneficial to effectively monitor 
radioactively contaminated scrap metal at the national level. It could also assist in protecting 
against the production and dissemination of radioactively contaminated materials at the 
international level. 

The Group of Experts was of the view that the establishment of an Internet-based 
information exchange system could address these issues and could be undertaken by an inter-
governmental or non-governmental body. Such a system could also incorporate a regular 
newsletter. 
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EVALUATION AND RECOMMENDATIONS 

The Group of Experts felt that its first session had been an excellent opportunity to 
exchange views among Governmental and industry experts on the present state-of-art on 
monitoring and the management of radiation incidents related to scrap metal. The preparations for 
the session and the input from more than 40 countries worldwide had allowed the compilation of a 
large amount of up-to-date data and information that was not previously available. The Group of 
Experts noted that such an exercise, if undertaken periodically, could ensure a continued dialogue 
in this area among all parties concerned and could further international coordinated action in this 
field. 

A permanent international dialog, such as initiated through the present session of the 
Group of Experts might result in the following concrete outputs that could be envisaged to 
considerably facilitate international control, transport and commerce of scrap metal: 

(a) Establishment of a voluntary international Protocol providing for a consistent and 
internationally harmonized approach to monitoring and response procedures; 

(b) Establishment and maintenance of an Internet-based information exchange system open to 
all concerned parties; 

(d) Compilation of training and capacity-building programs on best practices. 

REPORT 

The Group of Experts requested the UNECE secretariat to prepare a report of its present 
session. 

With a view to ensuring that the views of all participating experts are adequately reflected, 
a draft report should be circulated to all participants. On the basis of their comments, the UNECE 
secretariat would then finalize the report of the session and ensure its translation and distribution. 

_______________ 
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Annex 

Summary of presentations and contributions made at the Group of Experts 
(Geneva, 5-7 April 2004) 

 
COUNTRY EXPERIENCES 

Austria 

Licensing process: Each radioactive material exceeding the exemption level must have a 
license. License is unlimited. Multiple authorities provide the licenses within Austria. Austria 
does not have a centralized regulatory system. Modification of relevant regulations would require 
anyone acquiring radioactive material to provide input to a state-operated database and, in 
addition, the status of the companies will be monitored. The problems related to scrap metal are 
not so much related to radiation protection, but to the specification of commodities. Sellers and 
buyers must be responsible. Transport of radioactive material is a real radiation protection issue. 
This cannot be resolved easily, and it will be required that anyone introducing contaminated 
material into the market shall be responsible for paying for remediation and transportation of the 
material. It will be difficult if it involves non-Austrian entities, so the responsibility will devolve 
to the Austrian buyer. In case of small scrap metal dealers, the authorities will take care of the 
management of the sources; but this requires gate monitoring, etc. 

Belarus 

Belarus is a major producer of metal products. In addition, the country is a significant 
transit state for scrap and processed metal. Belarus has a database to monitor all sources. 
Activities are covered by national law. All exported and imported metals are monitored at some, 
but not all, of the border crossings (road and rail); efforts are being made to increase the border 
crossing monitoring coverage. Monitoring at international airports is also envisioned. Illicit 
trafficking is also a major issue. Incidents are reported to the IAEA. Additional efforts will be 
needed to monitor within the recycling loop, not just at borders. Efforts are also needed in the 
training area. 

Belgium 

The problem with radioactively contaminated metals is both a radiological problem and an 
economic problem. When a source is lost, one is confronted with a radiological emergency that is 
covered by the country’s national legislation and procedures. The Belgium Agency for 
Radioactive Waste and Enriched Fissile Materials (ONDRAF/NIRAS) is responsible for all 
radioactive waste, and the Federal Agency for Nuclear Control (FANC) is the authorizing 
authority for ionizing radiation activities. Causes of problems with radioactively contaminated 
metals include orphan sources, medical waste, industrial wastes, ores and lightning rods. Places 
where these problems can occur include scrap metal yards, recycling installations, waste storage 
facilities, incinerators, etc. Detection is provided by portal monitors. FANC works closely with its 
stakeholders to jointly develop criteria and procedures to address the problem.  

Belgium follows the “polluter pays” principle, which means the scrap yard may not be 
liable, but rather the owner of the source that introduced it into the system. Focus is on identifying 
responsibilities, which can sometime be difficult. Once detected, the radioactive material must be 
immobilized and properly managed. Financing of these activities is dealt with on a case-by-case 
basis. In the future, better traceability is needed, reinforced protection provisions for high activity 
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sources are envisioned and financing mechanisms need to be defined. A protocol with similar 
aims to the Spanish protocol is being pursued.  

Belgium welcomes the adoption of the EU Directive on the control of high-activity sealed 
radioactive sources and orphan sources. Once implemented, this instrument should provide for a 
significant decrease in the number of sealed sources and therefore the cases of contaminated metal 
scrap. Information feed-back from other EU member States on the implementation results may be 
useful to other countries. 

It is worth noting that the application of European Directives is flexible and can be 
implemented differently by different States to adapt them to national specificities while ensuring 
the respect of its provisions. The State has an obligation to communicate to the European 
Community how it is enforcing the Directive. While the enlargement of the European Union will 
result in loss of some controls at borders, nothing would prevent a State from enforcing a 
radiological control, even though economic controls may be reduced. It was noted that the best 
detection point is at the scrap yard where personnel are best equipped to address the problem. 

Bulgaria 

In the past five years, 109 radiation detection events have occurred in Bulgaria, 77 of 
which involved scrap metal. Efforts to reduce these events include strengthening the regulatory 
regime, adding technical equipment for monitoring radioactivity in shipments at key border, 
airport and industry facility locations; and the conducting of training and exercises. 

Croatia 

Experience in Croatia is similar to those reported by other countries. Croatia has a specific 
problem with border controls (a small country, with a long border). Focus at this session has been 
on scrap metal, but Croatia’s major problem is with orphan sources. It was noted that many “old” 
sources, such as old radium-dial watches, will be found in transit, and the goal should be to 
identify and properly control all such sources. 

Czech Republic 

The Czech Republic has established an extensive regulatory regime, based on 
international standards (e.g. IAEA Safety Standards and UNECE regulatory instruments). The 
role of Customs services is changing as the country becomes part of the European Union. 
Although goods entering the Czech Republic will have been monitored by other EU countries, the 
Czech Republic will continue to use portal monitors at its border crossings and, in addition, within 
the country mobile monitoring detectors will be used in each of the eight local directorates (using 
hand-held instruments and spectrometers). In addition, portal monitors are used at ten processing 
facilities, and also three portal monitor stations at key waste incinerator and waste dumps. The 
State Office for Nuclear Safety (SUJB) coordinates with the Czech police, fire brigades and 
Custom services these tasks. Protocols exist for disposal or safe storage of seized material. In 
2003, about 60 to 280 events were reported monthly, but this resulted in only three seizures. Other 
(83) seizures were of materials at steelworks, incinerators and waste dumps. Details on the types 
of alarms and seizures are available. A big incentive for steelworks to monitor radioactive sources 
is the potential of very significant economic loss should such material be processed resulting in 
the need to clean up the facility. 
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Estonia 

Monitors exist at two sites (total of five instruments), and hand-held devices are used at 
seven sites (total of 12 instruments). Various incidents were reviewed in detail illustrating the 
capabilities of the monitoring capabilities and actions taken as a result of alarms. 

Finland 

Finland has established procedures for monitoring shipments of materials, including 
actions by the Finish Customs organization. Fixed monitors have been used at all major border 
crossings, and sea and air ports have both hand-held and automatic systems. If an automatic 
monitor is triggered, then hand-held devices are used to further explore the cause of the alarm. All 
users of such equipment are trained. Results have been very good in monitoring transport. Most 
incidents have been caused by contaminated scrap metal. The number of incidents has decreased 
with time, as the monitoring at borders has led operators to undertake their own monitoring. 

Italy 

Italian legislation is in full agreement with the relevant European Community Directive. 
Procedures are in place (not prescribed by law) for both borders and facilities. There are no 
exemption limits; each event is investigated on a case-by-case basis. About 30 foundries exist in 
Italy. About 50 per cent of detected sources are coming from Italian or other EU countries. When 
contaminated metal is discovered, Italy used INES to notify the event; additional information on 
the proper application of INES to the scrap metal contamination problem would be useful. An 
event involving contamination of metal products with Co-60 was discussed extensively with 
regard to how to handle the material and to deal with the problem of long-term exposures of 
people resulting from its application in facilities and equipment. When found, how to transport?  
Italian judges intervene and decide. Activities are determined on a case-by-case basis and do not 
always take account of international transport regulations. 

Kyrgyzstan 

Kyrgyzstan has had some problems with trade in scrap metal. The legal structure of the 
Republic covers many issues related to the issue. Parliament has passed legislation dealing with 
the trade in scrap metal since this has become significant. Smelting and mining facilities provide a 
significant economic base for the country. They have been trained by the IAEA on types of 
equipment for detection. The Ministry noted complaints of contamination at border crossings, but 
the monitoring bodies do not have adequate equipment. They are probably not identifying all of 
the contaminated materials that are crossing their borders. This may include shipments that are 
transiting the country. The radiation safety standards that were adopted during the era of the 
Former Soviet Union are still used. Each consignment is covered by a certificate issued by the 
appropriate Ministry in consultation of other Ministries. 

Latvia 

Latvia has regulations that have been established in 2001 which, inter alia, requires 
companies buying bulk materials to test the material for radioactivity. Both fixed and portable 
monitoring devices are used and their application depends on the volume of the materials. 
Training of personnel examining these cargoes is required. These responsibilities can be passed on 
to a contracting company. Actions in event of alarms include distinguishing between a nuisance 
and a real alarm; if the radiation level is greater than 30 percent of background then the load is 
tested. Real alarm responses are handled by emergency response team of the RadWaste 
Management Agency.  If it involves sealed sources, IAEA is notified. 
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Lithuania 

Lithuania has all necessary legislative and regulatory controls in place, including control 
of practices, imports and exports of sources, notification of intentions, licensing of practices, 
maintaining a national register of sources, ensuring physical security of sources, using safe 
procedures for transport, detection of radioactive material on its borders, dealing with found 
radioactive sources, etc. Technical measures include monitoring of scrap metal yards, monitoring 
at borders, detailed analysis to identify sources and training of staff. One of Lithuania’s biggest 
efforts is the monitoring at borders, airports and railway stations. International cooperation, 
dealing with common problems (e.g. development and implementation of training, monitoring 
equipment, quality assurance) and making best use of limited resources is needed at all levels. 

Luxembourg 

A significant quantity of scrap metal is used in Luxembourg, about 2 million tons per 
year. Controls are implemented at the entrance to the companies, although this is done on a 
voluntary basis and only part of the companies are equipped with monitoring devices. Sources of 
materials can arrive by different modes of transport (e.g., road, barge). The training of plant staff 
usually occurs abroad. In the event of an alarm, the country has established protocols to follow. 
Each consignment for the steel industry is monitored for gammas. If detected, it is returned to the 
supplier if known, otherwise the recipient is responsible. Since 1994, there have been about 100 
alarms per year, 80 percent of which are due to NORM. Recently, the number has decreased to 
about 46 alarms; this decrease in rate of alarms is primarily attributed to attention being paid by 
the shipper to the need to monitor for radiological contamination before shipping. Customs focus 
is, to a great extent, at the airports where special sites are provided for storage of radioactive 
material. 

Romania 

Romania has established a regulatory infrastructure for radiological safety, including 
exclusion levels that are close to the draft IAEA Safety Guide DS161. Transport regulations 
generally follow the guidelines in IAEA TS-R-1, except authorization requirements are more 
stringent than specified by IAEA. Once Romania joins the European Union (EU), it will bring its 
regulations in line with EU requirements. Multiple events were outlined, including identification 
of Americium smoke detector in the load of one truck, of contaminated aluminium waste – both 
events were resolved satisfactorily. A number of low-activity sources have been detected and all 
problems were resolved without any radiological hazard. There is an increasing number of orphan 
sources found in former industrial installations; many arising from demolition sites, and 
appropriate actions are being taken to ensure safety and security of these sources. With the 
enhanced regulatory regime that has been established, actions are being taken at scrap yards to 
apply these new requirements; the situation is improving. Despite this progress, there is definitely 
a need to strengthen the border monitoring capabilities. 
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Slovakia 

The current regulatory infrastructure for Slovakia and their recent experience in the area 
of contaminated metal and found sources was reviewed. Discussion focussed around the use of 
IAEA’s International Nuclear Event Scale (INES) for monitoring events involving contaminated 
radioactive material and whether it was applicable or adequate.  There are proposals for 
expanding the INES beyond its current scope. Many of the contamination incidents were not 
identified at the borders, but in the factories. Discussion with adjoining states on better control of 
borders is underway. 

Switzerland 

Any transport of radioactive material is subject to authorization by regulatory bodies, and 
cross-border transport is monitored by Customs authorities. Radiological protection is based on 
national legislation, but is implemented at the level of the 26 cantons. Controls for scrap metal are 
carried out by the foundries. Switzerland is not a member of the EU, but surrounded by EU 
member states. About 10,000 trucks cross the country each day. Switzerland does not have 
detection stations at the borders, but has equipped control personnel with gamma detectors to 
assist in protecting personnel and control the import of radioactive material. Switzerland has 
export of scrap to some countries, and these have been monitored with more sensitive detectors. 
The solution to involve the entire recycle chain is very important; the foundries themselves should 
be engaged in detection. Switzerland would endorse establishing an international voluntary 
protocol in this respect. 

REGIONAL AND INTERNATIONAL EXPERIENCES 

Bureau of International Recycling (BIR) 
 

Mr. A. Rodriguez-Martinez of the BIR discussed experiences with contaminated scrap and 
the Spanish protocol. A video on radioactive material contamination in the metal recycle industry 
was presented. Source material had entered the shredded metal stream at a facility, which resulted 
in its contamination and in contamination of the shredder and in extensive operational and 
financial consequences to remedy the situation. Such events should lead  to continuous 
improvements of the system with a view to avoiding such events. The “Spanish Protocol” resulted 
from an event that occurred in Spain in 1998, which caused significant physical, administrative 
and perceptual consequences. The Spanish government’s goal was to establish a dialogue between 
all stakeholders involved. The protocol was agreed by various Government authorities, the steel 
and recycling industry and labour union organizations. This was broadened to include non-ferrous 
metals. The protocol is a voluntary, cooperative and balanced effort in which everyone received 
and gave something, and every signatory commits to certain actions. Its goal is to promote 
common knowledge and agreed solutions, utilizing lessons-learned and sharing of costs. 
Experience shows that, in the application of the protocol since its inception: 

§ approximately 1000 radioactive materials have been withdrawn, including 83 sources 
(37 small and 46 relevant sources); 

§ 74 facilities are in the protocol representing 14 million tons per year; and 
§ the number of detected sources grows with time. 
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Mr. Bartley of the BIR noted that the structure of the scrap metal industry is well 
described in the so-called  “Blue Book” of the UNECE, which has been endorsed by UNECE, 
IAEA and the European Commission. The scrap metal industry is pyramidal in structure. At the 
point of the pyramid are the scrap suppliers working down nationally and internationally to the 
metal melting facilities - steel works and non-ferrous metal smelters and refiners. The recycling 
industry's priority is to protect its workers, facilities, equipment, and its customers from 
radioactive contamination of the recyclable materials. Whilst metal melting facilities were the first 
in the industry to invest in radiation detection equipment, closely followed by their immediate 
scrap suppliers, the video shown to the Group of Experts highlighted that scrap processors are as 
at much risk as metal smelting and refining facilities. There are some 900 major scrap processing 
operators using shredders worldwide. The pyramidal structure of the scrap industry indicates that 
there are 'choke-points' in the material supply chain where detection may be carried out most 
efficiently, in particular before the mechanical processing or melting and refining steps. 

A chart was presented that assumes scrap arisings are similar in origin and mix, and is 
based on 2001 data of the International Iron and Steel Institute. Certain deductions were made 
from these data taking into consideration the experience gained from surveying some 60 million 
tonnes of scrap metal arising from mostly industrialized countries. The extrapolation is from some 
60 million tonnes to 373 million tonnes. The chart illustrated that for domestic scrap consumption 
in all countries, some 7000 "sources and scrap pieces with 'actionable' radioactive contamination" 
may expected to be found. Furthermore, it showed that for scrap materials imported and exported, 
some 2000 "sources and scrap pieces with 'actionable' radioactive contamination" may expected 
to be found. 

Three conclusions were drawn from this paper exercise: 

1. Domestic detection systems will lead to more "sources and scrap pieces with 'actionable' 
radioactive contamination" than border crossing detectors. 

2. An increase in detection systems at the domestic/national level will lead to a reduction in 
detections with respect to exports at borders. 

3. The extrapolation from the original data supports that more detection systems should lead 
to more detections in total. 

 
This increase in detections in scrap metal can be expected to remain for many years, as 

this is a function of the age of the scrap metal being recovered and recycled, some up to 40-years 
old or more. The increase in detections is therefore not expected to be yet affected by current 
activities to control high activity sealed sources. BIR supports all activities that will reduce the 
occurrence of radioactive contamination in the metal scrap cycle. BIR recognizes the different 
country-specific business practices, especially differences in modes of transport. These practical 
differences require national solutions. However, BIR strongly promotes international and regional 
regulatory and voluntary approaches that take account of the needs of the recycling industries, 
such as: 

• the internationally supported recommendations and conclusions in the UNECE “Report on 
the Improvement of the Management of Radiation  Protection Aspects in the Recycling of 
Metal Scrap"; 

• the European Council Directive 2003/122/Euratom of 22 December 2003 on the control of 
high-activity sealed radioactive sources and orphan sources; 

• the European Council Resolution on  the establishment of national systems for 
surveillance and control of the presence of radioactive materials in the recycling of 
metallic  materials in the Member States;  
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• the promotion of amnesties for those collecting orphan sources, supported by cost free 
disposal of the sources; and 

• the follow-up activities by this Group of Experts. 

BIR warned against the use by regulators of the "finder pays" principle. The adoption of 
such a principle is a clear economic incentive to not find anything!  Rather, BIR supports the 
"polluter pays” principle, and also advocates that since the scrap metal industry does not want 
radioactively contaminated material, the scrap industry cannot be the polluter. The scrap industry 
is the most important part of the solution to protect society by detecting (prior to removal and 
proper disposal) radioactive material that could otherwise be harmful to human health and the 
environment.  

International Atomic Energy Agency (IAEA) 
 

The current status of the development of international standards on the release of 
contaminated material and sited from regulatory control was reviewed by Ms. B. Batandjieva 
(IAEA). The applicability of various IAEA Safety Standards to the issue of radioactively 
contaminated metals and detection of such events were reviewed. The basic principles of dealing 
with practices and interventions were addressed. 

The status of the document on clearance of radioactive material (draft DS161) which deals 
with the application of the concepts of exclusion, exemption and clearance (as established in the 
Basic Safety Standards, Safety Series No. 115) has recently been approved by the IAEA’s Waste 
Safety Standards Committee (WASSC) and will go before the IAEA’s Commission on Safety 
Standards (CSS) later this year. Criteria for release of materials contaminated with natural 
radionuclides from regulatory control are based on the exclusion concept, using levels established 
by the United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR), 
where the activity concentration levels for materials containing artificial radionuclides are 
specified in the guide for each radionuclide. National and international trade in commodities 
containing radionuclides with activity concentrations below the values of activity concentration 
suggested in the draft document should not be subject to regulatory control for the purposes of 
radiation protection. 

Also, IAEA is working on a guide dealing with the release of sites from regulatory control 
(DS332). 

Measures to prevent accidental situations can be focussed in two areas: strengthening 
monitoring mechanisms and control of disused sealed radioactive sources. The IAEA is working 
to develop guidance for both of these topics. In addition, significant focus has been on the control 
of radioactive sources, which includes the Code of Conduct on the Safety and Security of 
Radioactive Sources. To date, 28 Member States have signed the Code of Conduct. Guidance on 
its application is under preparation.  

There is also a tripartite agreement between the USA, the Russian Federation and the 
IAEA to assist countries of the former Soviet Union in dealing with sources. This tripartite 
agreement is being expanded with a view to its becoming a global system. 
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United Nations Economic Commission for Europe (UNECE) 

The regulatory framework for the transport of radioactive material was reviewed by Ms. 
Mansion (UNECE) (Informal Document No. 7 (2004)). It was noted that the IAEA Regulations 
for the Safe Transport of Radioactive Material (TS-R-1) are recommendatory except for IAEA 
activities. These requirements have become legally binding through the work of other United 
Nations bodies, including the UNECE, by means of treaties covering transport by various modes 
(IMO’s IMDG Code for maritime transport, ICAO’ Technical Instructions for air transport, 
UNECE’s ADR for road transport and ADN for inland water transport in Europe, RID for rail 
transport in Europe, etc.). Often countries outside of Europe abide by the ADR and RID 
requirements as a matter of convenience. As a result, any transport of contaminated scrap metal is 
to be undertaken on the basis of these regulatory requirements that should ensure safety of persons 
and the environment during such transport activities. It was noted that, when a contaminated 
consignment is identified, the relevant competent authority will need to be contacted for 
authorization to transport the contaminated consignment to its ultimate destination. Systematic 
monitoring, especially early in the process chain, will assist in alleviating problems associated 
with the transport of these materials. 

World Customs Organization (WCO) 

The activities of the World Customs Organization regarding the transport of contaminated 
materials were discussed by Mr. Olivieri (WCO) (Informal Document No. 8 (2004)). Illicit 
trafficking of radioactive and other dangerous goods has been a concern of WCO for a number of 
years, and focus is on stopping such activities at borders. Thus, Customs must be included in 
national and international deliberations on controlling transport of contaminated scrap metal. In 
this area, focus has been on awareness raising, training, information exchange and database 
development as well as on international cooperation. 

In 1998 IAEA and WCO have established cooperation with a Memorandum of 
Understanding. A training course for Customs officers is being developed in conjunction with 
IAEA. The WCO database includes a specific module for nuclear material. Five incidents are 
currently reported therein relating to the transit of radioactive material. Detected attempts to 
transit with radioactive material are unfortunately not always reported while this information may 
have been captured by the relevant IAEA database. 

In June 2003 the Johannesburg Convention was approved, which enhances control of 
borders, including provisions for dangerous goods. Spontaneous assistance and notification for 
arrival of such materials are both provided for in the convention. The WCO is conscious of the 
concerns over “dirty bombs” and continues to address means for reducing risks in this area. 

COMPANY-SPECIFIC COMMENTS 

Mr. van der Reijden (consultant) noted that the scrap metal industry is confronted with a 
growing problem, the unwanted presence of radioactive material in scrap. A scrap load which is 
measured at one point for Gamma radiation and shows zero radiation may not necessarily be 
100 percent free of radioactive material. Therefore many in the industry are measuring the same 
load several times in different configurations, increasing the chance of detecting radiating 
materials. Clients of the industry, the smelters, are demanding that there be no detectable 
radiation.  
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He noted that his company has succeeded in sending 250,000 metric tonnes of stainless 
steel scrap in 12 months without one single radiating object being detected by the client. 
However, they did receive objects with radioactivity levels below free release levels which 
triggered their detection systems. In these cases, it is hoped that the owners of this radioactive 
contaminated material can be encouraged to not release it because it is of no value to their portion 
of the industry; in fact it would result in a nearly unbearable extra burden. Mr. van der Reijden 
also pointed out that the “return to sender” approach is virtually impossible to apply in practice 
and can take years to accomplish. 

 
*     *     * 
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B. EXPERIENCES IN THE MONITORING OF RADIOACTIVELY 
CONTAMINATED SCRAP METAL:  ANALYSIS OF REPLIES TO A COUNTRY 
QUESTIONNAIRE 

Note: The following summarizes the responses provided to a questionnaire circulated by the 
United Nations Economic Commission for Europe (UNECE) to relevant Member States and 
organizations on the Subject of Monitoring of Radioactively Contaminated Scrap Metal6. The 
responses were received during the spring and early summer of 2004.  

The analysis was prepared as follows: 

For questions posed to have a “yes” or “no” response the results are summarized 
graphically; then any comments provided by the responders are tabulated. For these questions, the 
summaries were prepared as follows: 

• the number responding “yes” or “no” is what is depicted graphically, 
• a lack of response (i.e. neither “yes” nor “no” marked) or an “N/A” (i.e. not applicable) 

noted in the text were all counted as a “no”. 

For questions requesting only a written response, the number of countries responding is 
depicted in text form only and comments provided are then tabulated. 

Some countries provided two separate responses (e.g., a regulator and a customs agency, 
or a regulator and a representative of industry). The graphical summaries represent only one 
answer per country. In general, the responses provided by a regulator were treated as having 
precedence, but other responses from a country were considered in summarizing responses from 
the country. 

All written responses provided by a country for each question have been listed by country 
under that question. In the interest of saving space, if there was no response that country is not 
listed, or if two responses from a country were the same, only one response is listed. 

The presentation of the data is provided for the six general areas noted in the 
questionnaire, i.e. for: 

• Regulatory Infrastructure – 7 questions identified as Q RI 1 through Q RI 7 
respectively, 

• Monitoring – 18 questions identified as Q M 1 through Q M 18 respectively, 

• Dispositioning – 6 questions identified as Q D 1 through Q D 6 respectively, 

• Contractual – 5 questions identified as Q C 1 through Q C 5 respectively, 

• Reporting – 6 questions identified as Q R 1 through Q R 6 respectively, and 

• Experience– 1 opportunity to describe experience identified as Q E 1. 

                                                
6  A copy of the questionnaire transmitted to UNECE and IAEA member States is contained in the Annex to this 
document. 
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The following 48 countries responded to the questionnaire: 

Australia Austria Azerbaijan 
Bangladesh Belarus Belgium 
Bulgaria Canada Croatia 
Czech Republic Denmark Dominican Republic 
Estonia  Finland France 
Georgia Germany Hungary 
Iceland Indonesia Ireland 
Italy Latvia Kazakhstan 
Kyrgyzstan Lithuania Luxembourg 
Malaysia Netherlands New Zealand 
Norway Philippines Poland 
Portugal Romania Russian Federation 
Serbia and Montenegro Slovakia Slovenia 
South Africa Spain Sweden 
Switzerland Tajikistan Turkey 
United Kingdom U.S.A. Vietnam 

 

Specifically, 55 responses were provided from the 48 countries by the following agencies, 
organizations or companies (when provided, acronyms have been included; in addition some 
acronyms have been added to facilitate identification in the tabulation of results): 

• Australia: the Australian Radiation Protection and Nuclear Safety Agency 
 (ARPANSA)7 
• Austria: Federal Ministry of Agriculture, Forestry, Environment and Water 
 management, Division of Radiation Protection 
• Azerbaijan: State Customs Committee 
• Bangladesh: Bangladesh Atomic Energy Commission 
• Belarus: Department for Supervision of Industrial and Nuclear Safety 
• Belgium: Federal Agency for Nuclear Control (Agence fédérale de contrôle 
 nucléaire) 
• Bulgaria: Nuclear Regulatory Agency 
• Canada: Packaging and Transport Licensing Division, Directorate of Nuclear 
 Substance Regulation, Canadian Nuclear Safety Commission 
• Croatia: Ministry of Health and Social Welfare 
• Czech Republic: State Office for Nuclear Safety (SUJB) 
• Denmark: National Institute of Radiation Hygiene (NIRH) 
• Dominican Republic: Comisión National de Asuntos Nucleares (CNAN) 
• Estonia: Estonian Tax and Customs Board 
• Estonia: Estonian Radiation Protection Centre (ERPC), reporting to the Ministry 
 of the Environment 
• Finland: National Board of Customs 
• Finland: Radiation and Nuclear Safety Authority (STUK) 
• France: Department for Nuclear Safety and Radioprotection (Direction Générale 
 de la Sûreté Nucléaire et de la Radioprotection (DGSNR/SD3)) 
• Georgia: Ministry of Internal Affairs of Georgia 

                                                
7 Because Australia generally regulates at the state level, ARPANSA collected data at that level, and then 
summarized it for the questionnaire. 
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• Germany: Federal Association of German Steel Recyling and Wast Disposal 
 Companies (Bundesvereinigung Deutscher Stahlrecycling-und Entsorgungs-
 unternehmen e.V. (BDSE)) 
• Germany: Ministry for the Environment, Nature Conservation and Nuclear Safety 
 (MENCNS) 
• Hungary: Hungarian Atomic Energy Authority 
• Iceland: Icelandic Radiation Protection Institute (IRPI) 
• Indonesia: Nuclear Energy Regulatory Agency 
• Ireland: Radiological Protection Institute of Ireland 
• Italy: Italian Agency for Environment Protection and Technical Services (APAT) 
• Kazakhstan: Committee on Atomic Energy (CAE) 
• Kyrgyzstan: Ministry of Ecology and Emergencies of the Kyrgyz Republic 
• Latvia: Radiation Safety Centre  
• Lithuania: State Nuclear Power Safety Inspectorate, Radiation Protection Centre 
• Luxembourg: Department for Radioprotection, Ministry of Health (Division de la 
 Radioprotection, Ministère de la Santé) 
• Malaysia: Atomic Energy Licensing Board 
• Netherlands: TIR focal point Customs Netherlands 
• Netherlands: Inspectorate of the Ministry of Housing, Spatial Planning and the 
 Environment 
• New Zealand: Ministry of Health, National Radiation Laboratory (NRL) 
• Norway: Norwegian Radiation Protection Authority 
• Philippines: Philippine Nuclear Research Institute 
• Poland: Radiation Emergency Centre, National Atomic Energy Agency 
• Portugal: Instituto Tecnológico e Nuclear (ITN), Departamento de Protecção 
 Radiológica e Segurança Nuclear (DPRSN, Ministério da Ciência e do Ensino 
 Superior 
• Romania: National Commission for Nuclear Activities Control (CNCAN) 
• Romania: National Customs Authority 
• Russian Federation: Central Research Institute of Iron and Steel Industry (CRIISI) 
• Russian Federation: State Customs Committee of the Russian Federation 
 (SCCRF) 
• Slovakia: Public Health Authority of the Slovak Republic 
• Serbia and Montenegro: Ministry for Protection of Natural Resources and 
 Environment 
• Slovenia: Slovenian Nuclear Safety Administration 
• South Africa: Railway Safety Regulator, National Department of Transport (DoT) 
• South Africa: Universal Recycling Company (URC) 
• Spain: Spanish Federation of Recovery 
• Sweden: Swedish Radiation Protection Authority (SSI) 
• Switzerland: Federal Office of Public Health, Radiation Protection Division 
• Tajikistan: Nuclear and Radiation Safety Agency of the Academy of Sciences of 
 the Republic of Tajikistan 
• Turkey: Turkish Atomic Energy Authority 
• United Kingdom: Environment Agency 
• United States of America: U.S. Environmental Protection Agency  
• Vietnam: Vietnam Agency for Radiation and Nuclear Safety & Control (MOST). 
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General observations are: 

For many of the “yes” or “no” questions, positive (i.e. “yes”) response rates were 
generally high (above 60 percent). A high positive response rate to the questions generally 
indicates that the process is being developed in a sound fashion. 

In the Regulatory Infrastructure area this high positive response rate was especially true, 
where the response rates ranged from 62 to 98 percent.  However, it is noted that the last question 
in Regulatory Infrastructure (Q RI 7) may have led to responses which were not necessarily 
desired. The question was worded as follows: “Are materials from nuclear facilities, with very low 
levels of radioactivity, released in accordance with a national regulation?” Nuclear material is 
defined very specifically by the International Atomic Energy Agency through its Safeguards and 
Securities programme. Nuclear material is limited to those few radionuclides that are capable of 
sustaining a chain reaction if properly processed (uranium, plutonium, irradiated nuclear fuel and 
high-level waste). Thus a nuclear facility was interpreted by many of the responders to the 
questionnaire as being a facility associated with the nuclear fuel cycle (the front-end production of 
fresh fuel materials, the nuclear reactors that utilize the fuel, and those facilities that handle 
discharged fuel and their reprocessed products). As a result, many responders noted that they did 
not have nuclear facilities in their country. However, because there are many other radionuclides 
that can be produced and/or used in non-nuclear facilities in a country that can result in significant 
contamination of metals if inadvertently processed into them, the “yes” response to this question 
should be viewed with care. 

Exceptions to the high positive response rate were found in the following areas: 

In the area of Monitoring: 

§ The positive response rate to the second question on Monitoring (i.e. question 
Q M 2 “Is there a regulatory requirement regarding monitoring imported 
and/or exported scrap metals for radioactivity?”) was only 42 percent. Thus, 
despite the high positive response rate found under Regulatory 
Infrastructure, it would appear that further consideration may be needed at 
the State level with regard to the regulatory regime requiring monitoring of 
scrap metals being imported and/or exported. 

§ The latter four questions in Monitoring (Q M 15 through Q M 18) also had 
low positive response rates (ranging from 44 to 48 percent). These questions 
deal with issues at metal processing facilities.  Only 48 percent of the 
countries reported that the output of metal processing facilities is monitored; 
only 46 percent reported that facility personnel are trained to deal with the 
issue; only 44 percent reported that guidelines exist for personnel to identify 
and characterize sources at facilities; and only 48 percent indicated that there 
are reporting protocols.  These therefore would appear to be areas where 
further effort is needed. 

In the area of Dispositioning: 

§ The positive response rate to question Q D 2 (i.e. “Is there a free of charge 
disposal facility or a return to manufacturer program?”) had a very low 
positive response rate of only 31 percent. 
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In the Contractual area: 

§ Three questions (Q C 2 through Q C 4) had low positive response rates 
ranging from as low as 42 percent to as high as 58 percent). The questions 
dealt with constraints on contractual arrangements with processors and 
producers of metal products that could be used to strengthen controls on the 
production of contaminated metals. This included requiring in contracts that 
scrap metal be free of radioactive material, establishing a mechanism for 
returning scrap when found to be contaminated, and ensuring the origin of is 
identified. 

§ Question Q C 6 (i.e. “Are steel mills and/or smelters allowed to melt 
radioactively contaminated metals) had a high “yes” response rate (79 
percent). However this indicates that in about 20 percent of the countries 
reporting, steel mills and/or smelters are allowed to melt material which is 
known to be radioactively contaminated.  A stronger control on steel mills and 
smelters, requiring them to not melt scrap that is known to be contaminated 
could help reduce to problems that arise from such actions. 

In the area of Reporting: 

§ Three questions that dealt with reporting and investigating incidents at 
producing facilities (Q R 1), the existence of a national database on detected 
materials (Q R 5), and the allowed (controlled or uncontrolled) accumulation 
of detected radioactive material (Q R 6) had low positive response rates (56, 
58 and 38 percent respectively). Thus, in terms of reporting, investigating and 
maintaining a national database, further efforts appear to be needed.  With 
regard to the accumulation of detected sources on-site, this is allowed in 
almost 40 percent of the countries reporting, but the responses indicate that in 
most cases such accumulation is only allowed under proper regulatory control. 

§ With regard to allowing metal processing facilities to perform their own 
investigations and corrective actions, Question Q R 4 had a relatively low 
“yes” response rate of 52 percent. Such independent actions allowed by almost 
half of the responding countries need to be considered with a view to the 
adequacy of regulatory controls in a country. 

Many of the questions asked for detailed responses rather than asking for “yes” or “no” 
responses.  The responses to these questions have all been fully documented below, including 
attachments of examples provided by Turkey. Discussion of the responses to just two of these 
questions follow: 

o In the area of Monitoring, Question Q M 3 asked “At what point in the distribution 
chain is the scrap metal monitored?”. The responses were varied and significant, 
indicating that the monitoring for contamination or the presence of sources in scrap 
metal can occur at many different points in the supply/distribution chain, e.g. at the 
point of origin (scrap yards), points of transit (including port facilities), border 
crossings and at the recycling smelter or processor; in addition, some countries 
indicated no monitoring, whereas other countries indicated monitoring at multiple 
locations in the distribution chain. 
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o Also in the area of Monitoring, Question Q M 6 asked “What percentage of imported 
and exported material is monitored?”. Here the responses ranged from “data not 
available”, “unknown”, “not applicable”, and “5 percent” to “100 percent”. These 
responses indicate a wide range in attitudes between countries with regard to the 
monitoring for radioactivity of imported and exported material. 

An interested reader is encouraged to survey the range of responses to the questions that 
required written responses. 

The following provides the detailed review and analysis of the data received in the 
questionnaire. 
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REGULATORY INFRASTRUCTURE 

Q RI 1 - Does your country/organization have a 
regulatory mechanism to prevent loss of discrete 
radioactive sources and/or radioactive  materials?

yes, 47, 98%

no, 1, 2%

yes no
 

 
Comments on Q RI 1 

Austria All the radioactive material with an activity above the exemption levels 
needs to be licensed. The necessary provisions against the loss of 
radioactive material have to be made in each license.  

Finland (Customs) At the end of 2001 Customs issued instructions for the event of an alarming 
during radiation monitoring. 
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Q RI 2 - If so, does this regulation  include NORM and 
TENORM?

(NORM = Naturally Occurring Radioactive Material)
(TENORM = Technologically-Enhanced Naturally Occurring 

Radioactive Material)

yes, 31, 65%

no, 17, 35%

yes no
 

 
Comments on Q RI 2 

Austria NORM and TENORM are included in the current legislation, if an 
exposition of 10 µSv is exceeded during handling of NORM and 
TENORM. 

Belgium Articles 4 and 9 of the Royal Degree dated 20/7/2001. 
Canada Note: NORM is exempted under the General Nuclear Safety and Control 

Regs #10 of the Canadian Nuclear Safety Commission (CNSC) except for 
the provisions that govern transport and import/export for those nuclear 
substances that are listed under the Nuclear Non-proliferation Import and 
Export Control Regs. In Canada, the regulation of NORM falls to the 
Provinces and Territories. The Federal Provincial Territorial Radiation 
Protection Committee (FRTRPC), through the Canadian NORM Working 
Group produced the draft Canadian Guidelines for the Management of 
NORM (FPTRPC 2000). No distinction is made regarding the origin of the 
radiation, whether it is NORM in its natural state, or TENORM 

Latvia Regulations on Radioactive Waste (“Requirements for Practices with 
Radioactive Waste and Materials Related Thereto”) do not address NORM 
and TENORM explicitly; however, any material with certain specific 
activity is covered by these regulations. 

Slovenia Act on Ionising Radiation Protection and Nuclear Safety - 2003 "nuclear 
law", Article 45. 
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Q RI 3 - Has your country/organization adopted the 
IAEA Code of Conduct for the Safety and Security of 

Radioactive Sources?

yes, 30, 62%

no, 18, 38%

yes no
 

 
Comments on Q RI 3 

Australia Not formally, although correspondence to the IAEA notifying of 
Australia’s intent to comply with the Code has been prepared 

Austria In principle. 
Belgium Belgium is member of the IAEA that has adopted this Code of Conduct 

at its 47. General Assembly. 
Denmark Denmark is working towards following the guidelines contained in the 

IAEA Rules for the safety and security of radioactive sources. 
Finland (STUK) In practice yes, but no official recognition 
Georgia Under preparation 
Hungary It is planned. 
Ireland Ireland intends to adopt the Code of Conduct.  The Regulatory Service of 

the RPII was the subject of a Peer Review Mission by the IAEA in Nov 
2000 which concluded that the essential legal infrastructure is very well 
established. 

Romania (CNCAN) Implicitly. 
Slovenia Major part of Code of Conduct (published in 2001) is addressed in the 

2003 "nuclear law". Some remaining issues will be covered by subsidiary 
regulation (under development). 

U.S.A. In principle. 
 
NOTE: The UK responded with “mostly” to this question (which was counted as a “yes”). 
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Q RI 4 - Is there active enforcement of the 
regulations?  [What agency is responsible for the 

enforcement?]

yes, 45, 94%

no, 3, 6%

yes no
 

 
 

Comments on Q RI 4 
Australia Agency responsible depends on the Jurisdiction. Australia has 8 radiation 

jurisdictions. 
Austria The Federal Ministry of Agriculture, Forestry, Environment and Water 

Management, the Federal Ministry of Health and Women and the local 
authorities in the districts are responsible for the enforcement of the 
adequate regulations. 

Azerbaijan State Technical Inspection, State Sanitary Inspection. 
Bangladesh Bangladesh Atomic Energy Commission. 
Belarus Department for Supervision of Industrial and Nuclear Safety, Ministry of 

Health (sanitary bodies) 
Belgium The Federal Agency for Nuclear Control (FANC) is responsible for the 

application of the Royal Degree of 20/7/2001.  Provisions to this effect 
are included in the Royal Degree of 20/7/2001 that addresses in principle 
the protection of the population, workers and of the environment against 
the dangers of ionizing radiation. 

Bulgaria Nuclear Regulatory Agency to the Council of Ministers. 
Canada Under the Nuclear Safety and Control Act (NSCA), the CNSC is 

responsible for enforcing its attendant Regulations 
Croatia Ministry of Health and Welfare, Croatian Institute for Radiation 

Protection. 
Czech Republic SUJB 
Denmark National Institute of Radiation Hygiene (NIRH). 
Dominican Republic Comisión National de Asuntos Nucleares (CNAN) National Commission 

for Nuclear Affairs 
Estonia (Customs) Ministry of the Environment. 
Estonia (ERPC) Ministry of the Environment 
Finland (Customs) Both STUK  (Radiation and Nuclear Safety Authority) and Customs are 

responsible for enforcement by virtue of provisions on supervising the 
international traffic of radioactive materials that are included in the 
Radiation Act and the Radiation Decree, the Nuclear Energy Act and the 
Nuclear Energy Decree as well as in the Act on Transport of Dangerous 
Goods. 
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Comments on Q RI 4 
Finland (STUK) STUK (Radiation and Nuclear Safety Authority) 
France France is planning to adopt this Code of Conduct in a short while. 
Georgia Nuclear and Radiation Safety Service, Ministry of Environment. 
Germany (BDSE) Ministry for the Environment, Nature Conservation and Nuclear Safety, 

Regional Administration, Supervisory radiation protection authority 
Germany (MENCNS) Ministry for the Environment, Nature Conservation and Nuclear Safety 
Hungary State Public Health and Medical Officer’s Service (SPHMOS) 

Hungarian Atomic Energy Authority (HAGA) 
Iceland Icelandic Radiation Protection Institute (IRPI) 
Indonesia Interdepartmental institutions, such as police, attorney, judges and 

BAPETEN. 
Ireland Yes.  The Radiological Protection Institute of Ireland is the enforcing 

authority. It carries out regular inspections to monitor compliance with 
regulations and license conditions.  To date it has undertaken 31 
prosecutions for various breaches of Regulations and or license 
conditions. 

Italy APAT (Italian Agency for the Environment Protection and Technical 
Services). 

Kazakhstan Sanitary-and-epidemiologic institutions of the Ministry of Health, 
Committee on Atomic Energy, Ministry of Internal Affairs, Agency on 
Emergencies. 

Kyrgyzstan Ministry of Ecology and Emergencies of the Kyrgyz Republic. 
Lithuania Yes, there is. The Radiation Protection Centre of the Lithuania and other 

State institutions according to their competence. 
Luxembourg The agency responsible for enforcement is the Division for 

Radioprotection of the Department of Health that is placed under the 
Ministry of Health. 

Malaysia Atomic Energy Licensing Board (Malaysia). 
Netherlands (IMHSPE) Inspectorate of the Ministry of Housing, Spatial Planning and the 

Environment. 
New Zealand National Radiation Laboratory/Ministry of Health. 
Norway Norwegian Radiation Protection Authority. 
Philippines Philippine Nuclear Research Institute through its Nuclear Regulations, 

Licensing and Safeguards Division 
Poland National Atomic Energy Agency (NAEA). 
Romania (Customs) National Commission for Nuclear Activities Control (CNCAN) / 

Ministry of Waters, Forest and Environmental Protection. 
Romania (CNCAN) National Commission for Nuclear Activities Control (CNCAN). 
Russian Federation 
(Customs) 

Ministry of Health, COSAMNODZOR RF 

Russian Federation 
(CRIISI) 

Ministry of Health; GOSATOMNADZOR RF 

Serbia and Montenegro Ministry for Protection of Natural Resources and Environment. 
Slovakia Public Health Authority of Slovak Republic and Regional Public Health 

Authority. 
Slovenia Slovenian Nuclear Safety Administration (SNSA) and Slovenian 

Radiation Protection Administration (SRPA), based on the nature of an 
incident. 

South Africa (DoT) (1) National Nuclear Regulator (NNR) 
(2) South African Nuclear Energy Corporation Limited (NECSA) 
(3) Directorate: Health Technology, Department of Health 

South Africa (URC) Radioactive Sources-Department of Health 
Spain There exists a voluntary Protocol. 
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Comments on Q RI 4 
Sweden Swedish Radiation Protection Authority (SSI). 
Switzerland Suva: Regulatory Authority. 

[Suva, Swiss National Accident Insurance Fund, Physics Department, 
CH-6002 Lucerne. ] 

Tajikistan Nuclear and Radiation Safety Agency of the Academy of Sciences of the 
Republic of Tajikistan.    

Turkey Turkish Atomic Energy Authority (TAEK). 
United Kingdom UK has 4 relevant agencies Environment Agency (England & Wales); 

Scottish Environment Protection Agency (Scotland); Environment & 
Heritage Service (N. Ireland); Health and Safety Executive – for 
personnel and public safety issues. 

U.S.A. U.S. Nuclear Regulatory Commission, U.S. Department of 
Transportation, U.S. Customs 

 

 

Q RI 5 - Are there penalties for exceeding the 
regulatory limits? What are the penalties?

yes, 43, 90%

no, 5, 10%

yes no
 

 
Comments on Q RI 5 

Australia Typically fines.  Varies from state to state but up to a maximum of $1 
million AUS 

Austria Depending on the case there are penalties up to € 25.000,--possible 
Azerbaijan Administrative, penal. 
Bangladesh Minimum 3 years RI with fine. 
Belarus Penalties according to the Code for Administrative Infringements 
Belgium Gradually according to level of infraction. 
Bulgaria Act On The Safe Use Of Nuclear Energy (ASUNE) (Promulgated in the 

State Gazette No. 63 of June 28, 2002); Chapter XI “Adminstrative 
Penalty Provisions” 
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Comments on Q RI 5 
Canada Penalties may be imposed on persons found guilty of a breach under the 

NSCA or the regulations issued under the NSCA, or failing to comply 
with the terms of a license issued under the NSCA. Offences are 
punishable on summary conviction. Maximum penalties are variable 
commensurate with the offence and range from $5000 CDN or 
imprisonment for a term not exceeding six months, or both, to $1000000 
CDN or imprisonment for a term not exceeding five years, or both 

Croatia There are penalties in the range 2.500 – 1.000.000 kunas (cca 300 – 
150.000 €), depending on the violation made. 

Czech Republic up to 1 million CZK (approx. 30 000 EUR) 
Dominican Republic Ranging from penalties to confiscation of the sources 
Estonia (Customs) According to Penal Code: 

§ 411. Unlawful radiation practice 
(1) Engagement in radiation practices without a corresponding licence is 
punishable by a pecuniary punishment or up to one year of 
imprisonment. 
(2) The same act, if committed by a legal person, is punishable by a 
pecuniary punishment. 
§ 412. Violation of requirements for handling radiation sources 
(1) Violation of the requirements for storage, use, transportation or other 
handling of a radiation source, if such violation causes a danger to the 
life or health of a large number of people, is punishable by a pecuniary 
punishment or up to 5 years’ imprisonment. 
(2) The same act, if committed by a legal person, is punishable by a 
pecuniary punishment. 
Radiation Act: 
321. Violation of requirements determined by radiation practice licence 
(1) Violation of the requirements determined by a radiation practice 
licence is punishable by a fine of up to 100 fine units.  
(2) The same act, if committed by a legal person, is punishable by a fine 
of up to 30 000 kroons. 

Estonia (ERPC) According to Penal Code: 
§ 411. Unlawful radiation practice 
(1) Engagement in radiation practices without a corresponding licence is 
punishable by a pecuniary punishment or up to one year of 
imprisonment. 
(2) The same act, if committed by a legal person, is punishable by a 
pecuniary punishment. 
§ 412. Violation of requirements for handling radiation sources 
(1) Violation of the requirements for storage, use, transportation or other 
handling of a radiation source, if such violation causes a danger to the 
life or health of a large number of people, is punishable by a pecuniary 
punishment or up to 5 years’ imprisonment. 
(2) The same act, if committed by a legal person, is punishable by a 
pecuniary punishment. 
Radiation Act: 
321. Violation of requirements determined by radiation practice licence 
(1) Violation of the requirements determined by a radiation practice 
licence is punishable by a fine of up to 100 fine units. 
(2) The same act, if committed by a legal person, is punishable by a fine 
of up to 30 000 kroons. 
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Comments on Q RI 5 
Finland (STUK) No automatic penalties. However, the responsible party can be sentenced 

by court decision to a fine or imprisonment for violation of the Radiation 
Act. 

France Penal penalties (non-respect of authorization to keep sources under 
control). 

Georgia Criminal Responsibility Penalties 
Germany (MENCNS) Not fulfillment of duties entails a penalty. 
Hungary (1) Imposition of a fine; (2) Suspension or withdrawal of license; (3) 

Court trial. 
Iceland Enforced disposal of sources at owners expense, violation of the 

legislation on radiation protection carries a penalty of a fine or up to a 
maximum of two years in prison. 

Indonesia Fines sentences to jail & administrative sanctions which include 
revocation and suspension of license and written warnings. 

Ireland Yes. Inspectors have the power to issue directions, enforcement notices 
and prohibitions.  Items can also be seized if appropriate.  If a 
prosecution is undertaken and a conviction is secured then fines of up to 
€1300 per charge may be imposed. 

Italy The amount of penalties is regulated by articles 136, 137, 138, 139, 140, 
141, 142 of the Legislative Decree n. 230 of March the 17th , 1995. 

Kazakhstan Code on Administrative Offences: administrative penalties (fines from 
10 to 250 of average monthly index (monthly index equal to 919 tenge 
in 2004). 

Latvia Administrative penalties, including suspension and withdrawing of 
license for practices with radiation sources  

Lithuania The penalties for exceeding the regulatory limits are given in the Code 
on Administrative Law Violations. The fines for breach of requirements 
of radiation protection legal acts are imposed, if : 
- requirements of hygiene standards and other regulation are not 
followed or if they are violated; 
- legitimate requirements of inspectors of the Radiation Protection 
Centre are not followed or exercise of the radiation protection state 
supervision and control is inhibited; 
- the environment is polluted with radioactive materials, if the 
radioactive material is transported into or out Lithuania without the 
proper permit; 
- intentional brake of lead (seal) was performed. 
The magnitude of fine might vary from 100 to 4000 litas. 

Luxembourg In accordance with the law of 25 March 1963 concerning the protection 
of the population against ionizing radiation, offences are punishable with 
imprisonment from 8 days up to one year and a fine or one of the 
penalties only. 

Malaysia US 26,000 or 10 years jailed or both. 
Netherlands (IMHSPE) Fines, ban on activities, closing firms, obligations, warnings. 
New Zealand Maximum fine of NZ$ 10,000 and NZ$ 500 per day for continuing 

offence. 
Norway Penalties are determined in court and the radiation protection act set no 

limit.  Maximum imprisonment for violation of radiation protection act 
is 2 years. 

Philippines Modification, suspension or revocation of license for authorized users. 
However, generally scrap metal dealers, importers/exporters are not 
subject to regulatory control of PNRI . 
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Comments on Q RI 5 
Poland Withdrawing of license. 

Financial penalty – not exceeding the five fold average monthly pay in 
national economy sector. 

Romania (CNCAN) Fines for infringements. 
Russian Federation 
(Customs) 

Administrative and criminal prosecution. 

Russian Federation 
(CRIISI) 

Up to criminal penalty. 

Serbia and Montenegro Economic violation - financial fine. 
Slovakia 500,000 SK (Slovak crowns) (around 15,000 USD). 
Slovenia A financial penalty between 300,000 and 30,000,000 Slovenian Tolars 

may be imposed on a legal person (app. 1,260 to 126,000 €). 
South Africa (DoT) To be provided by NNR 
South Africa (URC) Not known 
Sweden Given in the Swedish Radiation Protection Act !988:220 §§ 35-42 (in 

English at http://www.ssi.se/english/english_activities.html). 
Switzerland Imprisonment or a fine up to 20000 Swiss francs. 
Turkey If illicit trafficking is intended, there are penalties related to this crime, 

but radioactive sources in scrap metals are not considered as this type of 
crime. Necessary warnings are given to the relevant companies and other 
parts involved in these incidents.   

United Kingdom On indictment – maximum of 5 years imprisonment, £20 000 fine 
(US$28 000); less in a lower court. 

U.S.A. 49 Code of Federal Regulations (CFR) Part 110 (Penalties) 
Transportation of Hazardous Materials allows for both civil and criminal 
penalties (fines and imprisonment for illegally shipping radioactive 
materials). 
10 CFR Part 30 and 40 Nuclear Regulatory Commission penalties. 
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Q RI 6 -Are there any levels below which material is exempted 
from regulatory control?  If so, what are these levels?

yes, 47, 98%

no, 1, 2%

yes no
 

 
Comments on Q RI 6 

Australia Based on IAEA exemption levels or similar values. 
Austria Radioactive material with an activity below the exemption levels is not 

included in the legal framework. 
Azerbaijan Levels according to the Main Standards and Regulations on Radiation 

Safety. 
Bangladesh We adopted the IAEA BSS-115, 1996. 
Belarus Less than 0.3 kBk/kg 
Belgium Exemption levels are defined in the annex I.A to the Royal Degree of 

20/7/2001. 
Bulgaria ASUNE, Section VI “Practices with other sources of ionizing radiation”; 

Regulation on Basic Norms for Radiation Protection 2000 
(RBNRP),Chapter II. 

Canada The Nuclear Substances and Radiation Devices Regs (NSRD) Schedule 
Section 1 lists Exemption Quantities for nuclear substances. For 
transportation issues, the Packaging and Transport for Nuclear 
Substances Regs (PTNS) apply. These Regs reference TS-R-1 and also 
define the limits for LSA material. 

Croatia Yes, there are. The levels are set up according to European regulations, 
IAEA, BSS (completely harmonized).  

Czech Republic Nuclide depended – based on ICRP recommendation. 
Denmark Only for naturally occurring radionuclides. 
Dominican Republic Effective dose to public = 10 µSv/year or effective collective dose = 1 

µSv/person 
Estonia (Customs) The limits for total quantities of radioactive substances and the limits for 

specific activities of such substances are established by a regulation of 
the Government of the Republic; in the case of values below such limits, 
no radiation practice licence is required. The levels are established in 
accordance with the Basic Safety Standards. 
(Regulation of the Government: Limits for the Total Amounts of 
Radioactive Substances and Limits for the Specific Activity thereof 
Exempted from the Requirement of Licensing for Activity Involving 
Radiation; RT I 1998, 11, 36) 
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Comments on Q RI 6 
Estonia (ERPC) The limits for total quantities of radioactive substances and the limits for 

specific activities of such substances are established by a regulation of 
the Government of the Republic; in the case of values below such limits, 
no radiation practice licence is required. The levels are established in 
accordance with the Basic Safety Standards. 
(Regulation of the Government: Limits for the Total Amounts of 
Radioactive Substances and Limits for the Specific Activity thereof 
Exempted from the Requirement of Licensing for Activity Involving 
Radiation; RT I 1998, 11, 36) 

Finland (Customs) Exemption limits as given in the EU BSS directive. 
Finland (STUK) Exemption limits as given in the EU BSS directive. 
France Exemption levels of the EURATO Directive 96/29 (only of quantities of 

less than 1 ton); above this limit, treatment is on a case by case basis. 
Georgia According to BSS and RSN 2000 (Georgian Norms 
Germany (MENCNS) The exemption levels of the European directive 96/29/EURATOM, e.g. 

the clearance levels of the German Radiation Protection Ordinance. 
Hungary Defined in THG 23/1997 (VII.18.) NM Decree of Minister for Public 

Welfare in accordance with IAEA Safety Series N° 115.1996.Edition. 
Iceland Levels based on IAEA BSS115, 1996. 
Indonesia Exemption and clearance level. 
Ireland Yes, these are radionuclide specific and are cited in the Radiological 

Protection Act, 1991 (Ionising Radiation) Order, 2000, S.I. No. 125 of 
2000.  The exemption values are those specified in the European 
Commission Basic Safety Standards 96/29 EURATOM. 

Italy We use limit dose levels (10 micro Sv/Y, 1 Man Sv/Y). 
Kazakhstan Materials, raw material and goods with specific activity of radionuclides 

less than 0,3 kBq per kilogram. 
Latvia The same as in IAEA Basic Safety standard and EU Directive 29/96 
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Comments on Q RI 6 
Lithuania Yes. The exemption levels (radionuclide quantities and activity 

concentration values, below which the material is exempted from 
regulatory control) are established by the Lithuanian Hygiene Standard 
HN 73:2001). They are in accordance with the European Council 
Directive 96/29 EURATOM of 13 May 1996 Basic safety standards for 
the protection of the health of workers and the general publics against the 
dangers arising from ionizing radiation. The exemption criteria are the 
following: 
- practice and radioactive substances within practice may be exempted 
from the requirements of protection where quantities and activity 
concentration values, as appropriate, of the relevant radionuclides do not 
exceed exemption values; 
- in individual circumstances the Radiation Protection Centre may decide 
that a practice may be exempted without further consideration, even if a 
quantity and activity concentration of the relevant radionuclides exceed 
the exemption values, provided that the following criteria are met: 
• effective dose to be incurred by any member of public due to 
exempted practice does not exceed 10µSv/year. 
•  collective effective dose does not exceed 1 man Sv, 
•  assessment of optimization of protection shows that exemption is 
the optimum option. 
Exemption shall apply for practices involving the following sources: 
• equipment containing radioactive substances exceeding amounts 
or concentrations, however: 
•  it is of a type approved by the regulatory authority; 
•  it meets requirements for the sealed source; 
•  equivalent dose rate under normal operating conditions does not 
exceed 1µSv/h, at a distance of 0,1 m from any surface of the equipment, 
• necessary conditions for disposal have been specified by 
regulatory authority. 

Luxembourg The legislation provides for the exemption levels. These levels are 
determined for each radionuclide. The level of exemption is fixed at 
1/100 of the exemption levels determined in the EURATOM Directive 
90/641 of 13 May 1996 which determines the basic standards for the 
sanitary protection of the population and workers against the dangers 
resulting from ionizing radiation, under the condition that that total mass 
of the materials are not above 1000 kg. 

Malaysia Check source. 
Netherlands 
(IMHSPE) 

Different levels per nuclide. 

New Zealand Reference should be made to the New Zealand Radiation Protection 
ADR 1965, Radiation Protection Regulations 1982 and gazetted notices. 

Norway NORM (scale) exemption levels: 10Bq/g for Ra-226, Ra-228 and Pb-
210. 

Philippines 70 kBq/kg 
Poland Exemption levels specified in BSS of the IAEA. 
Portugal The exemption levels are regulated by Regulatory Decree nº 9/90 of 

Ministry for Health 
Romania (CNCAN) - authorization levels according IAEA SS-115. 

- exclusion levels: generally 1-2 times lower than authorization levels. 
Romania (Customs) None 
Russian Federation 
(Customs) 

These levels correspond IAEA levels. 
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Comments on Q RI 6 
Russian Federation 
(CRIISI) 

These levels correspond to the levels prescribed by IAEA. 

Serbia and 
Montenegro 

BSS (Safety series 115), 1 µSv/h. 

Slovakia The levels recommended by the IAEA Basic Safety Standards 
(Document IAEA, Safety Series No. 115). 

Slovenia Regulation "Z-4" (Off.Gazz. 40/86) determines four groups of 
radioisotopes, based on their radiotoxicity. Below these levels (specific 
activity and total activity), items are concerned as non-radioactive (e.g. 
for Am-241: Asp= 74 Bq/g, Atot= 3,700 Bq/g). 

South Africa (DoT) As exempted by the Minister of Minister of Minerals and Energy for 
each source material. National Nuclear Act, 1999(Act 47 of 1999) – 
SANS 10228: 2003 

Spain It is regulated in a Regulation. 
Sweden In accordance with The Swedish Radiation Protection Ordinance 

1988:293 (based on the EG-directive 96/29/EURATOM, BSS). 
Switzerland Exemption limits according to "Swiss Legislation on Radiological 

Protection".  
Tajikistan At present, Russian documents and old (Soviet) regulations are being 

used.   
Turkey BSS115 (Basic Safety Standards 115) exemption levels are adapted to 

our national regulations. 
United Kingdom Varies according to radionuclide – down to 0.37 Bq per gram. 
U.S.A. For transportation purposes, activity must be <2NCi/gm, check sources 

are usually exempt. 
10 CFR 30 Source Materials, 10 CFR 40 byproduct materials, 49 CFR 
173-179 Transportation. 
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Q RI 7 - Are materials from nuclear facilities, with 
very low levels of radioactivity, released in 

accordance with a national regulation? 
Is the release conditional or unconditional?

yes, 35, 73%

no, 13, 27%

yes no
 

 
Comments on Q RI 7 

Australia Conditional on complying with state regulations.  Discharges to 
environment subject to license conditions under national legislation.  
Waste treatment agreement with local authorities for liquid discharges. 

Austria According to the clearance levels in the Radiation Protection Ordinance 
materials from nuclear facilities are released conditionally as well as 
unconditionally. 

Azerbaijan As there are no nuclear facilities in the country, national legislation does 
not address this issue. 

Bangladesh Conditional. 
Belarus Unconditional 
Belgium Unconditional. Clearance levels are defined in annex I.B of the Royal 

Degree of 20/7/2001. 
Canada CNSC Regulations are the Class I Nuclear Facilities Regs 
Croatia There are no nuclear facilities in Croatia. 
Czech Republic Unconditional 
Dominican Republic Conditional 
Estonia (Customs) No nuclear facilities in operation. 
Estonia (ERPC) No nuclear facilities in operation at present. 
Finland (Customs) Either conditional/restricted or unconditional/unrestricted 

(explained in STUK’s guide YVL 8.2). 
Finland (STUK) Either conditional/restricted or unconditional/unrestricted  (explained in 

STUK’s guide YVL 8.2). 
France In principle, there exist no unconditional clearance levels in France. A 

specific authorization for conditional release is possible (not used at 
present).  

Germany (MENCNS) Both: conditional (waste for disposal in a landfill, for burning  in a waste 
incineration plant, metals for recycling) and unconditional on the basis of 
fixed values 

Hungary Conditional (corresponding conditions are defined in the operating 
licence). 

Iceland There are no nuclear facilities/industries in Iceland. 
Indonesia Conditional – according to SS 115. 
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Comments on Q RI 7 
Ireland Ireland has no nuclear facilities.  However, disposal of unsealed 

radionuclides from hospitals and laboratories is undertaken in accordance 
with the licence conditions 

Italy The release is conditioned by the authorization of the Regulatory Body. 
Latvia Both options are used depending of future practices with these materials 

as declared. 
Kazakhstan As laid down in Law on “The Use of Atomic Energy”, materials with 

very low levels of radioactivity (level of radioactivity is less that a “shut-
down level” defined by radiation safety norms) are released.  Release is 
unconditional at the moment. 

Lithuania Yes. The release limits for solid radioactive waste are established by the 
Lithuanian Environmental Normative Document LAND 34-2000 
“Clearance Levels of Radionuclides; Conditions for Reuse of Materials 
and Disposal of Waste”. They are unconditional ones. However, on the 
initiative of the licensee, the conditional clearance levels, which exceed 
the conditional one, may be set. These levels are set for the defined 
means of reuse or disposal of substance and waste, and they can be 
applied only after the approval by the Ministry of Environment with the 
agreement of the Radiation Protection Centre. 

Luxembourg The law determines clearance levels for materials on the basis of an 
authorized or declared practice.  Such release is unconditional. 

Malaysia Not Applicable 
Netherlands 
(IMHSPE) 

Conditional. 

New Zealand There are no nuclear facilities as such i.e. power stations, research 
reactors in New Zealand. 

Norway Conditional, requires a discharge permission. 
Philippines Clearance levels are established both for unrestricted and restricted use  
Poland Conditional 
Portugal There are limits for liquid discharges for medical facilities according 

Decree Law nº 180/2002 of Ministry for Health 
Romania (CNCAN) The clearance levels are established by CNCAN case by case according 

to the art. 11 of Fundamentals norms for radiological safety. 
CNCAN shall soon issue clearance levels regulations.  The release is 
both conditional and unconditional. 
Clearance levels are between the authorization levels and exclusion 
levels. 

Russian Federation 
(CRIISI) 

The releases are both conditional and unconditional. 

Serbia and 
Montenegro 

We do not have nuclear facilities. It is not done. 

Slovakia Both, but mainly unconditional. 
Slovenia The SNSA issued an order to the nuclear power plant, where prescribed 

the conditions for the clearance in accordance with the national 
regulation.  

South Africa (DoT) Conditional 
South Africa (URC) Conditional – Must be licensed with National Nuclear Regulator. 
Sweden Both conditional and unconditional (to dump sites). 
Switzerland Conditional. 
Tajikistan According to the regulations in force, radioactive materials with very low 

levels of radioactivity are exempted from control 
United Kingdom Unconditional 



 

48 

Comments on Q RI 7 
U.S.A. Release can be either and is determined on a case-by-case basis, 

requiring US Nuclear Regulatory Commission approval (10 CFR 20 
Section 2002) 
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MONITORING 

Q M 1 - Are imported and exported shipments 
monitored for radioactive materials?

yes, 35, 73%

no, 13, 27%

yes no
 

 
 

Comments on Q M 1 
Finland (Customs) In the first place, imported shipments are monitored. In the future, 

Customs officers will be able to monitor partially also export shipments 
using their pocket-size portable radiometers at the place of export 
clearance. Both entering and departing trains will be controlled with 
fixed radiation monitoring equipment at border crossings for train traffic. 

Finland (STUK) In facilities both imported and exported metal, on borders only imported 
shipments by the authorities. 

Ireland Not routinely.  However if it is believed that a ship or aircraft is carrying 
radioactive material, without the appropriate authorization, then 
monitoring may be carried out 

Luxembourg Imported and exported radioactive materials that are above exemption 
levels require an authorization or a declaration. The owner or receiver 
has to comply with the regulatory provisions relating to the subject.  The 
person transporting the radioactive substances or materials has to 
comply with the international regulations covering transport (RID, ADR, 
IATA).  Systematic physical control of all shipments is not necessary.  
However, random checks are undertaken by the Customs authorities and 
by the Division for Radioprotection. 

Philippines Upon request. 
Romania (CNCAN) Partially. 
Slovenia Ironworks/private sector: Yes, partly  

Border control (customs/police): Yes, partly – using pocket detectors – 
"pagers". 

South Africa (URC) Not at borders/Ports. 
United Kingdom In a few cases 
U.S.A. Currently 3 pilot studies for imported scrap, none at the vessel for 

exported scrap 
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Q M 2 - Is there a regulatory requirement regarding monitoring 
imported and/or exported scrap metals for radioactivity?  

[If so, please explain.]

yes, 21, 44%

no, 27, 56%

yes no

Note: response from two entities in Romania (Customs and CNCAN)
 did not agree on this question; used "yes" response from CNCAN

 
 

Comments on Q M 2 
Austria According to the shipment regulations the authorities carry out spot tests. 

The smelters usually check all the incoming material by fix-installed 
monitors.  

Belarus Radiation above the natural background, contamination with a- and ß-
particles.  Basic sanitary regulations on radiation safety (OSP-2002), 
sanitary norms and regulations 2.6.1.8-2-2003, hygienic requirements on 
radiation safety when processing and selling metal scrap.  

Bulgaria 118 Council of Ministers Decree (Promulgated in the State Gazette No. 
53 of July 01, 1994). 

Canada There are no Regulatory requirements to monitor scrap metal shipments 
in Canada. Notwithstanding, a number of scrap metal processors do have 
portal vehicle monitors and hand-held radiation detection equipment. 
Similar equipment is used at some landfill and waste transfer stations in 
Canada. Shipments by land transport to the United States of America 
have been subject to radiation screening at border crossing facilities by 
US Customs. 

Croatia In the case of suspicion survey can be conducted. 
No monitoring is performed. 

Estonia (Customs) There is the “Law of Waste”. 
Estonia (ERPC) No special regulatory requirements regarding scrap metals radioactivity 

monitoring 
Finland (Customs) Certificates are not widely used. However, Russian importers do have a 

certificate concerning the radiation  level of product. 
Finland (STUK) No requirements, implemented by voluntary basis by all major facilities. 
Georgia According to BSS 
Germany  No regulatory requirements in Germany, monitoring in the interest of the 

ferrous and non-ferrous industry on the basis of usual conditions for 
delivering ferrous and non-ferrous metals. 
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Comments on Q M 2 
Germany (MENCNS) Customs authorities have been instructed to measure the metal scrap 

imports with regard to radioactivity (Instruction of the Federal Ministry 
of Finance (Erlass des Bundesministeriums der Finanzen) of 22.11.1994, 
III B 2 - SV 8100 - 55/94). 

Hungary We do not have explicit regulatory requirement. 
Iceland Scrap metal is not imported to Iceland. 
Indonesia All scrap metal shall be licensed and subject to inspection. 
Ireland No. Not yet. However, Council Directive 2003/122/Euratom of 22 

December 2003 on the control of high-activity sealed sources and orphan 
sources will require Ireland to introduce regulations in this area.  Article 
9 of this Directive stipulates that Member State shall encourage the 
establishment of systems aimed at detecting orphan sources in places 
such as large metal scrap yards and major scrap metal recycling 
installations. The RPII is currently developing plans for monitoring for 
the presence of orphan sources. 

Italy It is required by the metal industries by article 157 of the Legislative 
Decree n. 230 of March the 17th , 1995. 

Kazakhstan “Monitoring technique of radioactively contaminated scrap metal” is 
applied. It defines a procedure and requirements for detection of 
radioactively contaminated scrap metal. Technique is used by 
consignors/consignees of goods at entry/exit control of metal scrap and 
supervised by the sanitary-and-epidemiologic institutions of Ministry of 
Health. 
“Rules on the radiation control at Customs offices at the state border of 
Republic of Kazakhstan”are being elaborated. One of the purposes in the 
framework of these rules would be detection of orphan local sources in 
scrap metal and radiation control by fixed observing systems. 

Kyrgyzstan Law of Kyrgyz Republic. 
Latvia Regulations for scrap metal dealers, which introduce requirements for 

monitoring at scrap metal yards by stationary and/or portable monitors – 
the type of control depends from amount of scrap processed annually. 
Addition to these regulations also Regulations on radiometric control of 
cargo on state borders, which require monitoring of all goods. 

Lithuania Yes. The provisions that the scrap metal shall be at the metal yards 
checked for radioactive contamination is approved by the Order N° 49 of 
the Minister of Economy of the Republic of Lithuania “On the Order of 
Procurement, Accounting and Storage of the Base Metal Scrap and 
Waste” (2002). 

Luxembourg At present, there exists no regulatory requirement regarding monitoring 
of imported or exported scrap metal. The industries that undertake such 
monitoring do it on a voluntary basis.  It is however envisaged to 
establish a legal basis for such monitoring in the framework of the 
EUATOM Directive 2003/12 of 22.12.2003 relating to the monitoring of  
high-activity radioactive and orphan sources.  

Malaysia Detector was installed to monitor incoming scrap for radioactivity. 
Netherlands 
(Customs) 

Yes, random checks based on risk-analyses.  

Netherlands 
(IMHSPE) 

Since 2003 firms who trade in scrap above a certain level are obliged to 
use equipment to measure radioactive substances in scrap. The firms 
need to register the measurements and have to arrange financial securities 
and have a radiation specialist working for the firm. Furthermore, in case 
of alarms they need to report this to the Inspectorate. 

New Zealand Not as such/import export prohibition apply 100 %. 
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Comments on Q M 2 
Philippines Monitoring is only requested to meet the regulatory requirement of the 

importing countries. 
Poland Decisions are made by local authorities. 
Portugal ITN/DPRSN can monitor scrap metal on request.  
Romania (Customs) Law No. 141/1999 regarding the Customs Code of Romania, Art. 176: 

”Crossing the border of arms, ammunitions, explosives or radioactive 
materials, of narcotic drugs and psychotropic substances, of precursors 
and essential chemical substances, of toxic products and substances is 
considered as qualified smuggling and is punished with imprisonment 
from 3 to 12 years as well as forbidding some rights, if criminal law does 
not foresee a higher punishment.” 
Law No. 111/1996 regarding safe nuclear activity.   

Russian Federation 
(Customs) 

There are medical standards. 

Russian Federation 
(CRIISI) 

There are medical standards which contain regulatory requirements 
concerning scrap metal and control. 

Serbia and 
Montenegro 

Law on Protection from Ionizing Radiation (“Official Gazette of FRY”, 
no. 46/96). According to the regulations, the levels of radioactive 
contamination of imported goods cannot be bigger than the proscribed 
level of radioactive contamination of corresponding domestic products. 

Slovenia The customs is fully responsible for the import and export control. 
South Africa (DoT) NNR Act 
South Africa (URC) Universal Recycling Co. has a portal monitor in the yard and everything 

imported/exported is checked on site. 
Spain It is part of the protocol if accepted. 
Switzerland Individual license for the scrap metal processing facility exporting scrap 

metal to Italy. 
Tajikistan Control is carried out at Customs posts. 
Turkey Foreign Trade Undersecretary has some regulations concerning metal 

scrap import. For example, the company that imports scrap metal should 
have proper documentation stating the scrap metal be radioactive free. 
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Q M 3 – At what point in the distribution chain is the scrap metal monitored? 

 
v 42 countries (88 percent of those responding) provided answers to this 

question. 
 

 
Comments on Q M 3 

Australia On receipt at some recycling plants and centres.  
Austria Usually the scrap metal is monitored when entering the smelters’ site. 
Azerbaijan Upon loading, at metal scrap yards. 
Bangladesh Not applicable. 
Belarus Upon loading/unloading, at Customs border crossings 
Belgium Either at large and middle-size metal scrap enterprises or at the end of 

the chain (smelters, metallurgical companies). 
Bulgaria Upon export, import and at the smelting facilities. 
Canada Scrap metal is occasionally monitored by Canadian firms prior to 

shipment to the US to prevent rejection of the load at US border 
crossing points. A number of scrap metal and solid waste 
management facilities in Canada have installed radiation monitors 

Croatia It is not monitored on regular basis. 
Czech Republic At the entrance to metal processing facilities and at some border 

crossings.  
Dominican Republic At the production plants and at measuring points 
Estonia (Customs) Scrap metal is monitored at road and railway gates of the scrap metal 

companies. Imported scrap metal from Russia is monitored at eastern 
border. 

Estonia (ERPC) The scrap metal is monitored when it reaches the territory of our 
company. 

Finland (Customs) The limit set by companies is significantly lower than the limit set by 
authorities for importation. An accepted level of radioactivity is in the 
interest of the metal processing company. 

Finland (STUK) At border crossings (by Customs authorities), on scrap yards and 
smelting facilities (by the operators). 

France While not done in a systematic manner, monitoring of shipments at 
the entry of recycling yards is undertaken more and more frequent 
(depending on the importance of the yard).  At entry points of metal 
processing plants monitoring is however carried out on a regular 
basis. 

Georgia From the facility and on State border crossings 
Germany (BDSE) At scrap yards, metal shops. 
Germany (MENCNS) At transit points, harbors.  
Hungary Truck terminals, rail border crossing stations. 
Iceland Not applicable 
Ireland Scrap metal is currently not routinely monitored for radioactivity 

levels in Ireland since the closure of Irish Ispat Ltd (a steel making 
plant which melted scrap steel)) in Cork in June 2001.  The majority 
of the metal that is collected by scrap yards is now sent abroad for 
recycling.  A portal radiation detection system was used at Irish Ispat 
Ltd while the company was in operation. 

Italy At metal scrap dealer and at metal processing facilities. 
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Comments on Q M 3 
Kazakhstan By consignors/consignees at shipment/upon receiving. Sanitary-and-

epidemiologic bodies of Ministry of Health monitors the results of 
such a control and could deliver necessary certificate. 

Kyrgyzstan Ministry of Ecology and Emergencies of the Kyrgyz Republic. 
Latvia Entrance/exit of scrap metal yard and during the segregation of scrap. 
Lithuania At state borders control points, Customs control points (automatic 

dose rate measurement equipment), in metal scrap yards, scrap 
reprocessing plants. 

Luxembourg For imported scrap metal, the receiver in Luxemburg at receipt of the 
metal scrap carries out controls. The foreign supplier has already 
controlled most imported metal scrap. We do not know at what point 
in the distribution chain the foreign supplier undertakes these 
controls.  But it seems to us that this control is often done following 
loading of metal scrap into railway wagons or trucks. We do not yet 
undertake systematic monitoring of scrap metal produced in the 
country. The few small yards holding local scrap metal are not 
equipped to undertake systematic controls. However, these yards are 
directly linked to the metal processing industry that proceeds with 
systematic checks or are linked to large foreign scrap metal dealers 
who also often do monitoring on a systematic basis.  

Malaysia Main entrance gate. 
Netherlands 
(Customs) 

At the moment that the customs accept a customs-declaration for 
import or export and during patrol. 

Netherlands 
(IMHSPE) 

At the entry of the gate of the firms, gate detectors are placed. 
Furthermore hand-held monitors are used. 

Norway Monitoring at harbours where scrap metal is loaded. Monitoring at the 
Norwegian-Russian border (Storskog). 

Philippines Only upon request at entry/exit points of imported/exported scrap 
metal shipments. 

Poland Import – at ports of entry and border crossing points. 
Export – control points at selected smelters. 

Portugal The scrap metal is monitored on its arrival to the smelting facilities. 
Romania (CNCAN) - at  exporter loading point. 

- at  border crossing  point. 
Russian Federation 
(Customs) 

In Customs control zones. 

Russian Federation 
(CRIISI) 

Metal scrap is subjected to monitoring at metallurgical works, scrap 
suppliers as well as at Customs terminals. 

Serbia and 
Montenegro 

During import, export and transit on border crossings. 

Slovakia At national borders, scrap yards of the recycling industry and at 
nuclear installations. 

Slovenia The scrap metal is monitored at the entry to the iron-works. Semi-
products and final product are checked, using hand-held devices. 
Some scrap dealers (scrap-yards) use hand-held devices. 

South Africa (DoT) NNR Act 
South Africa (URC) At some scrap yards or consuming industry yards. 
Spain In the smelters and in big warehouses 
Sweden At major scrap yards and smelting facilities on there own initiative 

(not regulated). 
Switzerland At entrance of scrap yard (not mandatory) and before exporting to 

Italy  (mandatory). 
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Comments on Q M 3 
Tajikistan Monitoring is performed when Customs inspections are made  and 

Customs documents are cleared. 
Turkey Entering at the border points, entering to the metal melting process.  

Scrap metal is monitored at border crossing points while entering the 
country and every company that imports scrap metal should monitor 
every consignment while entering its sea-port or facility. 

United Kingdom Usually only at the top of the supply chain – the largest scrap dealers 
or the metal smelters. 

U.S.A. Many metal processing facilities have radiation monitors at their 
entrances. At the three ports in the pilot program, the scrap is 
monitored as it is off-loaded by the grapple. 

 

 

 
Q M 4 – What are the specifications of the radiation detectors used? 

 
v 43 countries (90 percent of those responding) provided answers to this 

question. 
 

 
Comments on Q M 4 

Australia Example - MetalCorp, Chipping Norton NSW 
Ronan Interceptor 500 Gate Monitor. 
Ludlum M3A with 40 ml.  
Bicron NE Automated Scrap Monitoring System. 

Austria Depending on the decision of the smelter there are different 
specifications in use. 

Azerbaijan Scintillation detectors and Geiger-Muller counters are used. 
Bangladesh Not applicable. 
Belarus Specifications correspond to the IAAE requirements   
Belgium The selection of detectors is left to the user.  
Bulgaria Generally the sensitivity is set up to about 8% above local 

background, or similar low values. 
Canada The specifications are not prescribed and are, therefore, varied. 
Croatia No detector installed 
Czech Republic Border crossings: portal monitors and/or hand-held instr., rad. pagers.  

Metal processing facilities: portal monitors and/or hand-held instr.  
Dominican Republic None 
Estonia (Customs) Scrap metal companies have stationary monitors with plastic 

detectors (specifications are not known for customs). Stationary 
monitors at Estonian-Russian border have mostly 4 plastic detectors 
4,75 cubic litres each. Estonian Customs has a lot of belt-held 
radiation pagers. 

Estonia (ERPC) We use manufacturer`s radiation detectors that are located on the 
railway and at car entrance gates. We use Bicron 6000 ASM III and 
Exploranium GR 526. 

Finland (Customs) According to the instructions issued by Customs, the threshold limit is 
0.7 microSV for imports. 

Finland (STUK) No official requirements for specifications. 
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Comments on Q M 4 
France Metal plants are equipped with portal detectors (Saphymo). 

Metal scrap dealers are usually equipped with the same devices and in 
addition with radiation detectors to improve detection. 

Georgia Scintilation chambers and Gama-spectrometers 
Germany (BDSE) Stationary and portable detectors measuring gamma-rays. 
Germany (MENCNS) Mostly portable detectors measuring gamma-rays (local dose rate) 
Hungary Large volume scintillation detectors in portal monitors. 
Iceland Not applicable 
Ireland Not applicable at present. 
Italy The specifications are not standardized, therefore they are not 

available. 
Kazakhstan Reliable determination of: equivalent dose above a natural 

background less than 0,05 µSv/h; flux of beta-rays exceeding 0,4 
particle/ ?? 2? sec; flux of alpha rays exceeding 0,04 particle/ ?? 2? sec. 

Kyrgyzstan Na-j (Ta) detectors, (Ge). 
Latvia Stationary if amount of scrap exceeds 100 000 tons and portable or 

only portable monitors if amount is less than 100 000 tons per year. 
Monitors shall be useable for gamma energy 60 keV-1.5 MeV; 
stationary equipment capable to detect 0.1 µSv/h, portable – 0.05 
µSv/h. 

Lithuania In general, different types of radiation detectors are used for 
measuring and indication of radioactivity levels. The main 
specifications are following: easy to use, quick ability to detect the 
gamma radiation, range of measurable dose rate at starts at 
background level, devices are sensitive to photon radiation in the 
range 60 KeV-1.25 KeV. These specifications are not applied to the 
dedicated instrument, such as portal monitors. Automatic devices at 
the state border control point are available. Some scrap metal yards 
use the portable spectrometers that are able to measure surface 
contamination levels and to radionuclide content (in Sv/h, Gy/h, cpm, 
cps). For all the radiation detectors the range of measurable gamma 
dose rate levels varies from 0.2 µSv/h to 9.9 Sv/h (for portable 
spectrometers – from 0.01 µSv/h to 0.1 Sv/h). 

Luxembourg Fixed detectors that provide for automatic alarms are used for 
monitoring of trucks and railway wagons.  These detectors are 
equipped with four plastic scintillation detectors (two on each side) 
with the following specifications: 
-  dimensions of each detector (cm): 122 x 44 x 5 
-  distinction between natural and artificial radiation 
-  automatic reduction of the natural background radiation level 
-  takes account of the coverage by the truck or the railway wagon of  
   the natural background radiation level. 

Malaysia Refer to Exploranium catalog. 
Netherlands 
(Customs) 

See annex 1. 

Netherlands 
(IMHSPE) 

Different specifications for several gate detectors. 

New Zealand No equipment is currently deployed/capital purchase of detection 
equipment is currently being progressed. 

Norway Storskog: Plastic scintillation gamma detectors and H3 tubes for 
neutron detection. 
Others: Large plastic scintillators of portal type. 
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Comments on Q M 4 
Philippines Portable contamination monitors RM6 SN 1121 with external alpha, 

beta, gamma detector Probe BP7/4A SN 908, Teletector Survey 
Meter 611B SN 35613, MCA Canberra ESPEC-2 SN 12982503, 
Gamma Counting System with Ge-Li Detecto ;  
Dose rate monitors. 

Poland Gamma radiation – GM and scintillation detectors. 
Neutron radiation – proportional (He-3) detectors. 

Portugal The detectors installed are portal detectors BICRON 
Romania (CNCAN) - gamma radiation portable monitors 

- portal gamma monitors 
- sometimes exporters supplement gamma monitoring performed 
by notified laboratories with gamma spectrometry. 

Russian Federation 
(Customs) 

Fixed system “Yantar” with j and n channels, hand-held devices. 

Russian Federation 
(CRIISI) 

Stationary monitoring systems “Yantar”, “Simmet”, “Eberline”, 
Exploranium” are used as well as mobile devices “DKC”, “MKC” 
“CPM” and others. 

Serbia and 
Montenegro 

KOMO TL, KOMO TN, AD-b ~ 1 nSv/h. 
Their efficiency depends on geometry. 

Slovakia Plastic scintillation detectors, proportional counters and others (at 
nuclear installations). 

Slovenia Portal monitors: different types (e.g. Exploranium GR-526, RADOS 
RTM910)  
Hand-held devices: Berthold LB-123 
Pocket detectors - "pagers": Sensor Technology Inc. 

South Africa (DoT) NNR Act 
South Africa (URC) Our monitor is set at 10 % above ambient background 
Spain Standard deviation 
Switzerland The detector has to be able to detect variances less than 5 % of the 

background within 30 seconds per measuring point. 
Tajikistan Dosimeters are used. 
Turkey Radiation detectors should cover at least all the “Technical /functional 

specifications for border radiation monitoring equipment draft. Rev. 
17.0 October 2003, based on IAEA consultants meeting in Vienna on 
17-21 march 2003 and ISPRA test of test prosedures, JRC ISPRA, 
Italy 22 April-2 May”. 

United Kingdom These are not prescribed by regulation, but set according to judgments 
made by the operators.  A wide variety of specifications exist – from 
handheld GM to large plastic scintillator devices. 

U.S.A. There are no regulatory requirements for detectors. Grapple-mounted 
gamma and neutron plastic scintillation detectors are being used at the 
pilot ports.  At metal processing facilities, portal gamma detectors or 
NaI detectors are used and they typically detect at 3 standard 
deviations above background. 
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Q M 5 – Where are the detectors physically located in relation to the scrap metal? 

 
v 41 countries (85 percent of those responding) provided answers to this 

question. 
 

 
Comments on Q M 5 

Australia At entry or on sides of weighbridge. 
Austria Mostly portal monitors are used.  
Azerbaijan It depends on the means of transport, but as close to the vehicle 

carrying the scrap metal as possible.   
Bangladesh Not applicable. 
Belarus At a distance 0.1 - 0.5 m from the scrap 
Belgium Mostly portal monitors:  The shipment passes through the two 

monitors on board of truck or railways wagons.  
Bulgaria At smelting facilities for incoming scrap and at 3 border check points. 
Canada Most detectors used as vehicle portal monitors consist of two vertical, 

and opposed, detectors (or banks of detectors). Some systems are 
comprised of additional detectors (ie. horizontally mounted detectors 
placed above the vehicle entry point). 

Croatia No detectors installed 
Czech Republic Portal monitors at the entrance to metal processing facilities – road or 

railroad, vehicles pass between the detectors. 
Dominican Republic Mobile detectors 
Estonia (Customs) Scrap metal is monitored at road and railway gates of the scrap metal 

companies. Imported scrap metal from Russia is monitored at the 
Eastern border (2 roads and 3 railway lines that will soon come 
external border of the EU). The same type of monitors are also 
installed at the Southern border with Latvia, except for joint border 
station Veclaicene, where there are none.  Pagers are used as at border 
as everywhere around the Customs territory. 

Estonia (ERPC) The detectors are located on the railways entering our territory on the 
borderline of territory and at car entrance gates on the borderline of 
the territory. 

Finland (STUK) The facilities have chosen the points of detection based on their own 
estimation and optimization. 

France The trucks  delivering scrap metal to a recycling yard pass by a portal 
detector at the entrance of the site. 

Georgia By mobile detector 
Germany (BDSE) Containers (train, truck) have to pass stationary or portable detector. 
Germany (MENCNS) Containers (train, truck) have to pass a portable detector. 
Hungary On the entry side of border crossing points. 
Iceland Not applicable 
Ireland While Irish Ispat was in operation the Exploration detectors used by 

that company were located on each side of the internal roadway and 
positioned to ensure that all items in trucks and from ships were 
screened prior to processing. 

Italy At the exit point of metal scrap dealer, at the enter point of metal 
processing facilities before melting and after melting. 
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Kazakhstan To detect local gamma rays - portable vehicle detectors at a distance 

of 10 cm from scrap metal surface; to detect alpha- and beta rays 
contamination -  spot checks at scrap metal surface. 

Kyrgyzstan Ecological Laboratory (Kara-Balta City). 
Latvia Stationary monitors are located at entrance/exit, portable are used for 

screening and investigations 
Lithuania Usually, the distance of 0.1 m from the surface of the scrap metal is 

used. This distance is applied to portable monitors. 
Luxembourg For imported scrap metal that is transported by road or by rail, 

monitoring is undertaken at the entry of the industrial site of the 
receiver, for instance, at the weighbridge before unloading of the 
scrap metal.  For imported scrap metal that is transported by barges 
on inland waterways, monitoring is done while the scrap metal is 
unloaded with grapples. Thereafter, the scrap metal is transported by 
road or by rail to the production site where it is subject to a second 
control. 

Malaysia Main entrance before receiving/weighing. 
Netherlands 
(Customs) 

The detectors are located and in use by special trained custom-
officers and also in use by trained custom-officers who are 
responsible for examining the goods.   

Netherlands 
(IMHSPE) 

At the entry of the gate of the firms gate detectors are placed.  
Furthermore, hand-held monitors are used. 

Norway At entrance of each scrap yard. Scrap metal is passing through 
portals. 

Philippines Almost in contact with the scrap metal at various locations prior to 
loading in container vans. 

Poland Control points at entrance/exit of selected scrap yards and smelters. 
Portugal The portal detectors are located at entrance points of the facilities.  

Trucks or trains pass through the portal detectors  
Russian Federation 
(Customs) 

At the entrance of the Customs control zone. 

Russian Federation 
(CRIISI) 

The detectors ca be mounted on scales used for weighing trucks or 
railway cars with metal scrap along the sides of scrap carrying 
vehicles. 

Serbia and 
Montenegro 

Portable detectors are used. Setting-up stationary detectors is in plan. 

Slovakia On gates, at railway and road border check points (mainly on the 
Ukrainian border). 

Slovenia Ironworks/private sector: Entrances (e.g. railway line). 
Border control (Customs/police): Pagers are used at the Slovenian 
border crossings. 

South Africa (DoT) NNR Act 
South Africa (URC) Our monitor is on the weighbridge. 
Spain At the entry of scrap yards. 
Switzerland Generally, there is not a stationary location of the detectors.  Each 

carriage is scanned with a detector by an employee of the metal scrap 
company at different points and at a distance of 20 cm of the transport 
container. 

Tajikistan There are no stationary detectors at Customs posts. Portable 
dosimeters and radiometers are used. 
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Turkey Our country has 38 fixed radiation detection systems at 13 points of 

entry (including some sea-ports, airport and border gates).  In 
addition, every scrap metal company that has melting facilities should 
have their own systems for radiation detection. 

United Kingdom Usually at the weighbridge if at all, or in “Goods Received” bays.  
Some operators have handheld monitors as well as installed 
equipment. 

U.S.A. Usually portal monitors for trucks and railcars at entrance to facility.  
In port pilot project, detectors are mounted inside the grapple on the 
cranes that off-load the ships. 
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Q M 6 – What percentage of imported and exported material is monitored? 

 
v 39 countries (81 percent of those responding) provided answers to this 

question. 
 

 
Comments on Q M 6 

Australia This data is currently not available. 
Austria All the imported scrap metal processed by the smelters is monitored.  
Bangladesh Not applicable. 
Belarus 100 % is monitored at border crossings equipped with stationary 

detectors (9 out 32 road crossings and 1 out of 19 railway crossings)   
Belgium No data available. 
Bulgaria About 50-60% at border control and 100% at smelting facilities. 
Canada Unknown 
Czech Republic Not available.  
Estonia (Customs) Probably 100% of consignments. 
Estonia (ERPC) 100% 
Finland (Customs) Monitoring takes place at all border crossings. 
Finland (STUK) > 90 % (rough estimation for the whole country). 
France It would be useful to undertake monitoring of all shipments. 

However, for imported scrap metal the reference point for monitoring 
is the metallurgical site and the same rule applies to all French scrap 
metal without discrimination.  

Georgia 100 per cent 
Germany (BDSE) Percentages for imported or exported material cannot be reported in 

general terms. 
Germany (MENCNS) Controls are based on risk assessment. Percentages cannot be reported 

as control measures are reported in general terms, not based on type 
of goods.  

Hungary 100% of imported materials. 
Iceland Not applicable 
Ireland Currently none.  
Italy 100%.  
Kazakhstan Industrial and sanitary-and-epidemiologic export control - 100%. 

Sampling of imported material. 100% radiation control foreseen at 
border crossings. 

Kyrgyzstan 100 % 
Latvia Should be all, but small dealers do not always meet the requirements 
Lithuania Near 100 % of all scrap metal, imported and exported through the 

state border of Lithuania is monitored. 
Luxembourg Imported scrap metal destined for the metal processing industry is 

100% controlled and amounts to 2 Mio. tonnes per year.  There exist 
no reliable statistical data for recycled aluminium, but it is estimated 
that more than 50% of all aluminium imports are systematically 
controlled. No data exist for exports. 

Malaysia Imported scrap was monitored 100 %. 
Netherlands 
(Customs) 

It is a minimum percentage, but the data from import, export and 
during patrol are available. 
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Netherlands 
(IMHSPE) 

Specific figures are not known. 

New Zealand 100 % of export - import entries for good are screened electronically-
Permit requirements for legitimate movements are pursuant to Basel 
Convention. 

Norway We have no statistics, but have the impression that the majority of 
scrap metal is monitored at import.  

Philippines Data is not available to PNRI on the total imported/exported 
materials. 

Poland Imported – approx. 100%, Exported – approx. 50%. 
Portugal All scrap entering the facilities is monitored 
Romania (CNCAN) Around 5 %. 

There are only 2 portal monitors at 2 border crossing points. 
Russian Federation 
(Customs) 

100 per cent. 

Serbia and 
Montenegro 

All raw materials, semi-products and already made metal products are 
controlled for radioactivity on import, export and transit. 

Slovakia 100 per cent on port steel factory, 100 per cent on the border with the 
Ukraine. 

Slovenia Ironworks/private sector: Complete data not available, some 
organizations control 100% of incoming and out-coming goods. One 
organization particularly controls all foreign shipments, using hand-
held devices. 

South Africa (DoT) NNR Act 
South Africa (URC) 100 % of our material. 
Spain 100 % 
Switzerland > 90 %. 
Tajikistan About 50 %. 
Turkey For import: 70 % monitored; for export: 0 % monitored. 
United Kingdom Estimate for monitoring at border- 10 per cent export; 5 per cent 

import.  However, this rises to 95 per cent (by tonnage) for imports 
when monitoring further up the supply chain is also considered. 

U.S.A. Most larger scrap yards and almost all steel mills monitor incoming 
material for radiation.  Smaller scrap yards may not have radiation 
detectors.  At the 3 ports in the pilot program, all incoming scrap is 
being monitored (as of Jan, 2004 about 900,000 tons).  Incoming 
scrap at other U.S. ports is not being monitored 
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Q M 7 – Explain QA (quality assurance) procedures for the operation of the 

radiation detectors. 
 

v 38 countries (79 percent of those responding) provided answers to this 
question. 

 

 
Comments on Q M 7 

Australia Depends on the State Jurisdiction– protocols and procedures laid out 
by the International Scrap Recycling Association are followed by one 
state.  

Austria From the Austrian point of view, the monitoring of scrap metals 
rather is an issue of product specifications of the scrap dealers and 
smelters than a mandatory duty of the radiation protection authorities. 
Therefore the QA procedures are determined mainly be the smelters 
themselves according to their own requirements 

Azerbaijan Obligatory regular technical checks, calibration and inspection.    
Bangladesh Not applicable. 
Belarus Annual inspection and other measures in line with the national 

accreditation system 
Belgium No data available. 
Bulgaria In accordance with the technical requirements of the manufacturer, 

national legislation – periodic tests and calibration.  
Canada This varies with the detection system used and is not prescribed 
Czech Republic Based on detector manufacturers recommendation, performed by 

service organizations and/or detector users. Portal monitors on border 
crossings are metrologically certificated by authorized organization 
every two years as well as the hand-held devices.  

Estonia (Customs) The specialized company maintains all stationary monitors twice in 
month. 

Estonia (ERPC) The manufacturer monitors our detectors twice a month via internet. 
Once a year, a licensed Finnish company does monitoring of 
detectors. 

Finland (Customs) Comparison measurements are performed between fixed and portable 
equipment at least once a year. 

Finland (STUK) No requirements 
France A detailed guide on the methods and procedures to be used is has 

been prepared. 
Georgia Under preparation in cooperation with IAEA program. 
Germany (BDSE) QA in accordance to DIN ISO 9000 ff. 
Hungary Regular maintenance (including calibration and verification) is 

performed by the supplier of the portal monitor. 
Iceland Not applicable 
Indonesia No QA. 
Ireland None in use. 
Italy Not available. 
Kazakhstan Annual metrological checks of portable radiation detectors. 

Maintenance and service under quality assurance.  Maintenance of 
fixed monitoring systems as laid down in Regulations on quality of 
service of fixed detection systems. 
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Kyrgyzstan Weak 
Latvia Monitors shall be annually calibrated, personnel shall be trained 

appropriately 
Lithuania Once per year, the metrological check of the equipment is performed. 

Technical maintenance and repair works are carried out by the 
manufacturer. All the instruments shall be checked by users according 
to instructions given by the manufacturer. 

Luxembourg As indicated above, the monitors used for the control of recycled 
materials are portal monitors with automatic alarm systems that are 
available on the market. Quality assurances are provided for by the 
users of these monitors and are normally part of internal procedures 
for the certification of EN and ISO standards.  These procedures 
foresee: 
-  control and technical maintenance of the equipment, 
-  verification and regular calibration of the monitors, 
-   regular sensibility tests of the equipment. 

Malaysia Refer to attached procedure. 
Netherlands 
(Customs) 

First of all, the Customs authorities have the responsibility to check 
the permits that are needed for import or export declarations.  The 
Customs officers will examine the goods during the transport based 
on risk-analyses. In case of irregularity, the Custom officers must stop 
the transport and contact the authority at the Ministry of VROM 
through intervention of their experts. 

Netherlands 
(IMHSPE) 

Yearly tests.  Calibration: Once in three years.  Monitoring of 
background level: Daily 

Norway Storskog: Built-in procedures for Exploranium detectors. Sensitivity 
checks and calibration. 
Others: This is the responsibility of each operator. We do not know 
their procedures. The same applies for the rest of the questions about 
monitoring. 

Philippines The monitoring instruments are calibrated periodically in the PNRI 
National Secondary Standards Dosimetry Laboratory (SSDL) that 
certifies radiation survey and monitoring instruments for radiation 
protection level measurements. 

Poland Procedures and instructions for users of radiation detectors. 
Romania (CNCAN) The monitoring laboratories used by exporters have QA procedures 

according to EN-45001.  Customs authorities have not yet 
implemented QA procedures. 

Russian Federation 
(Customs) 

Every 6 months testing with standard sources.  Metrological services 
for hand-held devices.  

Russian Federation 
(CRIISI) 

Metrological services check monitoring systems at least once a year. 
Current testing is performed with the help of standards sources by the 
staff running these systems. 

Serbia and 
Montenegro 

SSDL 

Slovakia This is done by the operators or owners of the monitors. 
Slovenia Ironworks/private sector: Regular calibration (quarterly/yearly), 

supervision over the system during use, working procedures, training, 
annual testing, reports, database(s).  
Border control (Customs/police): QA principles were adopted. 

South Africa (DoT) NNR Act 
South Africa (URC) Detectors are checked daily.  At least one individual per shift is 

trained in the alarm procedures. 
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Spain The scrap is checked in the input and output of the facilities. In case 

of alarm, the scrap is carefully analyzed. 
Switzerland There exist for each company internal directives validated by the 

regulatory authority. 
Turkey Radiation systems are inspected annually by the Turkish Atomic 

Energy Authority (including border gates monitoring systems and the 
systems located in the private scrap metal companies). 

United Kingdom The operator, not the regulator, determines these.  Vary from daily 
instrument checks with a small source, to annual maintenance under 
contract. 

U.S.A. There is no U.S. QA protocol.  The pilot port project requires daily 
functionality checks with a check source.  At metal processing 
facilities, the frequency of the functionality checks is set by the 
facility, and may be performed infrequently. 

 

 

Q M 8 - Are employees trained in monitoring and 
response techniques?  

[What topics are covered in the employee training?]

yes, 34, 71%

no, 14, 29%

yes no
 

 
Comments on Q M 8 

Australia Radiation Awareness training and some specialized ‘recognition’ of 
gauges training 

Austria The employees usually are trained by the Austrian Research Centers 
(GmbH) at Seibersdorf according to the topics agreed between the 
Austrian Research Centers and the smelters. 

Bangladesh Not applicable in relation with scrap metal monitoring. 
Belarus Radiation safety, radiation control: equipment and techniques 
Belgium Experts of organs authorized by our agency can intervene in case of 

alarm.  They are trained in radioprotection issues and could determine 
the type of discovered sources.   

Bulgaria Radiation protection training, pertinent legislation and acquaintance 
with the equipment operation. 

Canada Training for scrap metal facilities staff is not prescribed. The CNSC 
recommends that facilities make arrangements with a local radiation 
safety specialist who can provide advice when, and if, required 
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Czech Republic Border crossings – Customs staff: basic maintenance, regular training 

in preparation. Metal processing facilities: basic maintenance, training 
is not regular.  
Licensed organization staff: trained in radiation protection, tested by 
SUJB.  

Dominican Republic Use of teams and some basic knowledge of radiological protection 
Estonia (Customs) Training system in scrap metal companies is not known for the 

Estonian Customs.  Radiation control is a part of the training of 
Customs officers. Officers who manage this field of control are 
passed special courses in Estonia and in some foreign countries. 

Estonia (ERPC) Radiation control is a part of the training of customs officers. Officers 
who manage this field of control are passed special courses in Estonia 
and in some foreign countries (STUK and the IAEA courses). 
Covered topics: basics about radioactivity and radiation, radiation 
protection, radiation sources and their detection, transport rules, 
radiation monitoring arrangements, practical exercises. 
Yes they are. Local specialists have carried out training. Topics are 
the same as mentioned above. 

Finland (STUK) Regular training for customs officers by STUK, in facilities dealing 
with scrap metal internal training and training by STUK. 

France All sites equipped with portal monitors must have a responsible 
person who is capable of using this equipment and able to act in 
accordance with a determined procedure in case of alarm.  Training is 
provided by the training organization of his profession.  

Germany (MENCNS) Safety and security of radioactive sources, health effects of ionizing 
radiation, radiation protection measures, competent authorities, “what 
to do if the detector shows alarm”. 

Hungary Topics: Elements of the local response scenario, including 
notification channels. 

Iceland Not applicable 
Italy Only personnel dedicated to controls – Only internal procedures are 

available. 
Kazakhstan Yearly training of staff on standards and rules of radiation safety.  

Training on “Monitoring technique of radioactively contaminated 
scrap metal”.  Training on  “Rules on the radiation control at Customs 
offices at the state border of Republic of Kazakhstan” is foreseen for 
staff of the on Customs Control Agency.   

Kyrgyzstan Good quality specialists. 
Latvia Training on practical uses and basic radiation safety provisions is 

mandatory. 
Response is ensured by Radiation Safety Centre and Radioactive 
waste management agency. 

Lithuania Yes. The national training centres offer, for example, training courses 
on “Radiation, chemical and pyrotechnical control of scrap metal 
control” for employees. Main topics: radiation, radiation protection, 
types, means for its detection etc. Instructions for use of monitoring 
techniques are provided by manufacturer’s recommendations. 
Moreover, help has been provided by Sweden, United States of 
America in organizing training courses to detect illicit radioactive 
materials in Lithuania. 
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Luxembourg 
 

The metal processing industry has qualified personnel in the area of 
radioprotection in order to maintain control and provide solutions. 
Luxembourg, being a small country, cannot provide for adequate 
training of such personnel. Persons responsible for radioprotection 
follow training courses in neighboring countries.  These are training 
courses for “competent persons” of these neighboring countries and 
its content varies therefore in accordance with the respective country.  
The Division for Radioprotection provides assistance to small 
companies that do no know how to train their competent personnel. 

Malaysia Trained by NDT instrument Malaysia Sdn Bhd. 
Trained on maintenance of detector equipment. 
All related employees were trained on response technique as QA 
procedures. 

Netherlands 
(IMHSPE) 

Since 2003 firms who trade in scrap metal above a certain level are, 
among others, obliged to have a radiation specialist working for the 
firm. Other topics are regulation, radiation, way of monitoring (hand 
held). 

New Zealand Training for officers is being developed currently. 
Norway Employees are trained in theory and practical use of the instruments. 
Philippines Yes. The training includes detection and measurement of radiation, 

dose rate monitoring and assessment. 
Poland Training is based on measuring instrument manual. 
Romania (CNCAN) - General knowledge on radiation;  

- Measuring techniques of the devices; 
- Acceptance criteria. 

Russian Federation 
(Customs) 

Special training programme for Customs personnel. 

Russian Federation 
(CRIISI) 

The subjects in which personnel training is undertaken are the 
following:  Radiation safety, regulatory documents, methods and 
facilities for radiation monitoring. 

Slovakia There is no special training in place, but training is undertaken by 
qualified experts of the facility. 

Slovenia Employees: Yes, users of devices are fairly trained (basic knowledge) 
by the producers of detectors. Customs and police officers have a 
training on radiation, radiation protection, sources and use of 
"pagers"). The SNSA is providing an expert advice through 24-hour 
on-duty service.  

South Africa (DoT) NNR Act 
South Africa (URC) Visual inspections of material, procedure to follow in the event of an 

alarm. 
Spain Basic formation on radioactivity and use of detectors. 
Switzerland At least one person of the company has to pass a radioprotection 

training course for 3 days. The topics are: radioactivity, radiation, 
legal background, detectors, statistical variation of the background, 
procedure how to scan a transport container, what to do when a 
radioactive source is found. 

Tajikistan There is no systematic training, but some Customs officials have 
participated in IAEA training courses.   

Turkey Use of equipments, radiation protection, source measurement 
techniques, examining response plans. 



 

68 

Comments on Q M 8 
United Kingdom British Metals Recycling Association provides training to its 

members. Includes basic physics, instrumentation theory and practice, 
radiation safety, legal aspects, notification procedures, etc. Also, on 
site training provided in many cases. 

U.S.A. Training is dependent on the facility.  The minimal training at most 
sites is a two hour course on using a hand-held monitor. 

 

 

 
Q M 9 – What is the protocol (including organizational structure and coordination) 

for response to a radiation alarm? 
 

v 44 countries (92 percent of those responding) provided answers to this 
question. 

 

 
Comments on Q M 9 

Australia No formal protocol, most jurisdictions have emergency response 
arrangements and 24 hour contact arrangements.  

Austria Usually the responsible local authority is informed. These authorities 
take the decision case by case also taking into account the 
recommendation of independent experts. 

Azerbaijan Detection of increased radioactivity, suspension of the process, 
notifying the enforcement agency and joint investigation.    

Bangladesh Not applicable in relation with scrap metal monitoring. 
Belarus The vehicle is placed at a special parking, sanitary bodies and bodies 

of the Department for Supervision of Industrial and Nuclear Safety 
are notified 
OSP-2002, sanitary norms and regulations 2.6.1.8-2-2003 

Belgium Our agency is in the process of elaborating a detailed protocol. In 
practice, most companies return today shipments of scrap metal to the 
sender in case of alarm. 

Bulgaria Compulsory emergency response plans and 24 hour notification of the 
responsible control organizations. 

Canada This is not prescribed. The CNSC recommends that facilities 
choosing to install radiation monitors have procedures to follow when 
alarms occur. The CNSC has produced DRAFT Guidelines for 
Responding to Alarms from Vehicle Radiation Monitors 

Croatia The protocol is under preparation. 
Czech Republic By SUJB Recommendation: report to the SUJB (to its Regional 

centers) and/or to the Czech Police.  
Dominican Republic Companies requesting authorization, use standard protocols with 

regard to the practice concerned 
Estonia (Customs) Estonian Customs. At the border response is made according to the 

regulations for such causes, established by Estonian Customs. In case 
of the illegal consignments the response from Customs started from 
level 0,3 µSv/h and Rescue Board or/and Ministry of Environment 
(Radiation Protection Center) is involved.  Coordination of radiation 
activities at border is not legally stated. 
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Estonia (ERPC) If there is a radiation alarm, the source must be found and responsible 

person in the company informed. Rescue Board and the Radiation 
Protection Center are also informed; they take radioactive source into 
their possession and organize the storage. 

Finland (STUK) STUK has published and distributed to all scrap metal dealers a 
leaflet recommending the following procedure: 
1: isolate the source avoiding the excess dose 
2: call for expert help (STUK). (Contact information is given in the 
leaflet) 

France A detailed guide on methodologies and procedures is in use. 
Georgia According to IAEA TECDOCs 1311, 1312 and 1314. 
Germany (BDSE) Measurements of radiation (type and quantity of radioactivity), 

involvement of competent radiation protection authority is required if 
the amount of radioactivity is above a level that is considered 
protective of public health and environment 

Germany (MENCNS) Involvment of competent radiation protection authority is required as 
of a threshold level of 1 microsievert per hour. As of a level of 5 
microsievert per hour,  the consignment ill be returned at the border. 

Iceland Not applicable 
Indonesia No response yet, it is still in preparation. 
Ireland Following the closure of Irish Ispat and the termination of the 

importation of scrap steel to the Irish Ispat site, the on-site portal 
monitoring system was deactivated. When it was operational the 
nominated Radiation Protection Officer for Irish Ispat carried out an 
investigation and made on-site measurements of the radiation levels 
in and around the vehicle and its contents, which was either isolated 
or marked for return to sender.  The Regulatory Service of the RPII 
was informed and provided advice or an inspection team depending 
on the dose rates detected. If radioactivity should be detected in any 
existing scrap-yards a similar procedure would be adopted.  Outside 
of office hours the RPII has a duty officer on call who will initiate the 
appropriate response. 
 

Italy It is described by article 157 of the Legislative Decree n. 230 of 17 
March 1995. 

Kazakhstan Detection of radioactively contaminated scrap metal at domestic 
transport and at border crossings is reported to local authorities, 
including sanitary-and-epidemiologic institutions and representations of 
the Agency on Emergency Situations. Detection of an Illegally 
displaced radioactively contaminated scrap metal is reported to 
Committee on Atomic Energy.  Local authorities are responsible for 
localization of contamination and prevention of exposure to radiation.   

Kyrgyzstan Report 
Latvia Notification of Radiation Safety Centre and/or Radioactive waste 

management agency, which provides response in case of real alarms. 
To distinguish between nuisance and real alarms, each alarm should 
be investigated by use of portable monitors. 

Lithuania According to legal requirements, there will be measures foreseen to 
provide information in case radioactive material in scrap metal is 
detected. The organizational scheme is provided in the joint 
ministerial (Ministry of Health and Ministry of Environment) order 
N° 76/238 “On procedures of decontamination of illicit radioactive 
materials or contaminated objects” (1995). 



 

70 

Comments on Q M 9 
Luxembourg The protocol for response to a radiation alarm covers the following 

elements: 
-    stop and separation of the truck or the railway wagon in 
     depending on the measured dose level, 
-   notification of the responsible person on site, 
-   notification of the person responsible for radioprotection, 
-   notification of the competent authorities (Division for 
    Radioprotection), 
-   notification of Customs services (only in specific cases), 
-   measurement with portable devices (dose, gamma radiation level 
    in place), 
-   confirmation of the results by the competent authorities, 
-    sealing of the consignment by Customs authorities (only in 
     specific cases). 

Malaysia The guard security is monitoring. The setting alarm and report to 
safety department. The radiation alarm is printed out every day for 
monitoring and recording. 

Netherlands 
(IMHSPE) 

Based on the Dutch nuclear energy act, firms are obliged to inform 
the Inspectorate when they become in the possession of radioactive 
substances. 

New Zealand C.I.Ms-National Emergency Management response is applied - 
detection equipment can be deployed. 

Norway Storskog: Contact NRPA. 
Philippines A response team will be activated within the framework of the 

National Radiological Emergency Plan. 
Poland Notification of services of appropriate region governor and competent 

authority (NAEA President). 
Portugal There are no protocols, but when an alarm occurs the facility requests 

experts from ITN/DPRSN. 
Romania (CNCAN) In the case of radiation alarm, Customs officers isolate the loading 

and warn the competent authorities (CNCAN and the General 
Directorate for Countering Organized Crime and Antidrug). 

Russian Federation 
(Customs) 

Protocol of Customs examination. 

Russian Federation 
(CRIISI) 

Requirements for the protocol are listed in special rules (medical 
standards). 

Serbia and 
Montenegro 

Informing the Ministry for Protection of Natural Resources and 
Environment and intervention (decontamination) by authorized legal 
persons - expert institutions. 

Slovakia Notification of the Public Health Authority. 
Slovenia Ironworks, other industry, scrap-yards: After the alarm at the portal 

monitor, they perform a verification using hand-held devices. If an 
elevated dose rate is confirmed, they contact an outside expert 
support.  
Customs and police: after verification of the alarm, they call on-duty 
officer at the SNSA who provides the first advice and recommends 
further steps. 

South Africa (DoT) NNR Act 
South Africa (URC) Weighbridge operator will contact the manager of yard. Depending 

on the alarm level, manager will isolate load contact environmental 
Officer inspects load and makes a decision, if it can be checked by 
handheld monitor or notify authorities and impound the load. 
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Spain - Smelters and scrap dealer: responsible for vigilance. 

- Technicians:  separation of the contaminated scrap. 
- ENRESA: management of the contaminated scrap. 

Switzerland The regulatory authority has to be informed. 
Tajikistan To notify the radiological service of the Ministry for Emergency. 
Turkey Every private scrap metal company has its own response plan. For the 

border gates response plan is given as attachment (including incident 
notification form and the procedures that custom enforcement officers 
should have to follow. 

United Kingdom The operator determines first response.  Environment Agency has an 
understanding with the industry   so that significant finds are notified 
promptly to the regulator.  If there are significant safety issues, the 
safety regulator will also normally be notified. 

U.S.A. - At a metal processing facility, the scale operator notifies the 
Health and Safety Officer (HSO) of the alarm.  The HSO notifies 
facility management and the State Radiation Official. There is usually 
100% rejection of the domestic material, which is sent back to the 
originator, who is responsible for proper disposal.  International 
shipments arriving by vessel are usually, but not always, accepted, 
decontaminated, and handled at port of discharge, with the shipper 
being financially responsible. 
- At the pilot ports, a consultant is immediately notified when 
the alarm is activated, as well as the State Radiation Official and the 
U.S. Environmental Protection Agency.  The radioactive material is 
isolated from the other scrap in the grapple and is transported to a 
secure location.  The material is not rejected and sent back to the 
originator because there are many other U.S. ports that do not monitor 
imports of scrap metal.  The material is disposed of usually by the 
buyer, with financial responsibility to the seller.  

 

 
Q M 10 - What is the detection alarm threshold setting? 

 
v 40 countries (83 percent of those responding) provided answers to this 

question. 
 

 
Comments on Q M 10 

Australia Varies from 1.2 to x 8 times background. 
Austria Usually the threshold is set by the smelters themselves in line with 

their own requirements. 
Azerbaijan According to the current regulations, the alarm threshold should be 

set 0,2 microZv/h over the natural background. 
Bangladesh Not applicable in relation with scrap metal monitoring. 
Belarus Dose rate above the background 
Belgium Mostly fixed at 56. 
Bulgaria As a rule twice the local background. 
Canada Not prescribed. The general industry practice is to set the threshold at 

approximately twice background radiation levels 
Czech Republic As a rule 20 – 25% above background.  
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Comments on Q M 10 
Estonia (Customs) +30 % above background. 
Estonia (ERPC) 5% above background. 
Finland (STUK) Depends on the local conditions (background radiation, etc.), 

typically 10 % over the background level.  
France In principle, above natural background radiation level. 
Georgia Above Natural Radiation Level. 
Germany (BDSE) Depends on hardware and software of stationary or portable detectors. 
Germany (MENCNS) See above.  
Hungary Close to the national background. Correction for the homogeneity of 

the cargo is performed. 
Iceland Not applicable 
Indonesia It has not yet been determined. 
Ireland It was set at just above background levels of the order of 0.1 to 0.2 

µSv / h.  
Italy Not available. 
Kazakhstan Equivalent dose of 0,2 µSv/h at 10 cm from scrap metal surface. 

Detection by fixed sensors at border crossings – 0,5 times above a 
natural background or 3 mean(-root)-square errors above natural 
background depending on detection system used. 

Kyrgyzstan Responding report. 
Latvia 30-50% above natural background (recommended 30%, but common 

practice is to use 50%) 
Lithuania The detection alarm threshold setting is 0,3 µSv/h on border and 50 

percent above background in metal scrap yards and metal 
reprocessing plants. The alarm level of 0.7 µSv/h for mineral 
fertilizers, coal, oil products and construction materials: granite, 
marble, break stone controlled on the border, expanded clay is 
established. 

Luxembourg The alarm levels of the portal detectors are fixed at 2-3 sigma of the 
natural radiation background level. The software automatically 
deducts the background level and takes into account the reduction of 
the background level by the truck or the railway wagon. 

Malaysia Refer to Exploranium catalog. 
Netherlands 
(IMHSPE) 

Maximum 20 nanoSievert per hour (Co-60) above the detection limit. 

Norway Several, f.eks. 2x background counts (total). 
Philippines Detection alarm threshold – 3 times the average background level. 
Poland Approximately 2 times of local background. 
Portugal The alarms threshold is set between 40 - 50 % above the background.  
Romania (CNCAN) 2 times background.  
Russian Federation 
(CRIISI) 

For most part the alarm threshold is set automatically depending on 
radiation background levels.  In stationary monitoring systems, the 
alarm threshold exceeds the background by 5-15 nSv/h, while in 
mobile devices by 10-50 nSv/h. 

Serbia and 
Montenegro 

0,20 µSv/h. 

Slovakia Natural background. 
Slovenia For portal monitors: up to 5-fold natural background. Some monitors 

may detect an unshielded Co-source with the activity above 60 kBq. 
For hand-held devices: app. 0.3 µSv/h. 

South Africa (DoT) NNR Act 
South Africa (URC) 10 % of background. 
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Comments on Q M 10 
Spain 6 
Switzerland Import: > 50 nSv/h.  Export: deviation of the background greater than 

5 %. 
Turkey 3 times above background radiation. 
United Kingdom Varies – set locally, to maximize sensitivity and minimize false 

alarms. 
U.S.A. There is not regulatory standard.  It is typically 3 standard deviations 

above background (2-5 SD range) 
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Q M 11 – How often is the detection system calibrated? 

 
v 42 countries (88 percent of those responding) provided answers to this 

question. 
 

 
Comments on Q M 11 

Australia Not known. 
Austria In individual cases by the one concerned 
Azerbaijan According to its technical manual. 
Bangladesh Not applicable in relation with scrap metal monitoring. 
Belarus Annually. For stationary detectors at Customs border crossings - 

permanent automatic calibration against the background    
Belgium No information available. 
Bulgaria Monthly.  
Canada Not prescribed 
Czech Republic Portal monitors: When sensitivity decreases for 15%, service 

organization recommends monthly.  
Dominican Republic The frequency depends of the type of use of the equipment, but at 

least once per year 
Estonia (Customs) By the maintenance, two times in month (here and below the data 

concerns only Customs equipment). 
Estonia (ERPC) Once a year. Regular checks are performed every week. 
Finland (Customs) At least once a year. 
Finland (STUK) No requirements set (voluntary basis). 
France No specific rule. 
Germany (BDSE) Minimum once a year 
Georgia Once a year 
Hungary As required by the Q.A. programme of supplier/manufacturer. 
Iceland Not applicable 
Indonesia Once in a year. 
Ireland Not applicable but when in use, the Irish Ispat portal monitor was 

calibrated on a regular basis. 
Italy Not available. 
Kazakhstan Monitors and radiometers – every year; fixed detection systems – 

according to technical regulations. 
Kyrgyzstan Before use, once a year. 
Latvia Once per year. 
Lithuania According to legal requirements, they are calibrated at the State 

Enterprise Vilnius Metrological Centre once per year. 
Luxembourg The procedures require calibration at least once a year.  Certified  

companies from abroad have contracts to undertake such verification. 
Malaysia Twice a year. 
Netherlands 
(IMHSPE) 

Once in three years. 

Norway Once a year. 
Philippines The calibration system is calibrated at least once a year or 

immediately following repair.  
Poland Once a year. 
Portugal There is an annual calibration. 
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Comments on Q M 11 
Romania (CNCAN) Information not yet available. CNCAN has asked this information for 

issuing the type approval of gate monitors. After receiving the 
requested information type approval will be issued.  

Russian Federation 
(Customs) 

According to technical documentation. 

Russian Federation 
(CRIISI) 

As a rule, the detection system is calibrated once a year. 

Serbia and 
Montenegro 

Once a year. 

Slovakia Calibration is done in accordance with the recommendations of the 
monitor suppliers. 

Slovenia Ironworks, scrap-yards: portal monitors (quarterly), hand-held 
devices (once a month). 
Customs and police: once per year.  

South Africa (DoT) NNR Act 
South Africa (URC) Self test. 
Spain 1 – 2 years 
Switzerland Yearly.  Once, by the supplier of the instrument. 
Tajikistan Due to the absence of the relevant service, the detection equipment 

has not been calibrated for the last 10 years. 
Turkey Hand-held detectors are calibrated once a year by Turkish Atomic 

Energy Authority. 
United Kingdom Varies, typically 3 months but safety critical equipment must be 

calibrated every 14 months. 
U.S.A. No set protocol.  It depends on the facility protocol, which may range 

from daily calibration to monthly calibration. 
 

 

 
Q M 12 - How is it calibrated? 

 
v 39 countries (81 percent of those responding) provided answers to this 

question. 
 

 
Comments on Q M 12 

Australia Not known. 
Austria In individual cases by the one concerned 
Azerbaijan By the radiation monitoring service of the laboratory for 

standardization. 
Bangladesh Not applicable in relation with scrap metal monitoring. 
Belarus In bodies for standardization and metrology, for stationary detectors - 

see above 
Belgium No information available. 
Bulgaria With point Cs-137 source. 
Canada Not prescribed 
Czech Republic Using calibration source and build-in software. 
Dominican Republic By comparing with the CNAN 
Estonia (Customs) Through the menu settings, using laptops. 
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Comments on Q M 12 
Estonia (ERPC) Calibration is performed by a licensed company. 
Finland (Customs) The manufacturer of the equipment takes care of its regular 

maintenance.  Maintenance and repair of the monitoring equipment 
by the supplier, if necessary. 

Finland (STUK) No requirements set (voluntary basis). 
France For recycled materials, it is up to the company to determine the alarm 

level at the portal monitor 
For metal works, alarm levels are set statistically on the basis of 
reception standards. 
Shipments are not accepted if they have significantly higher radiation 
levels than those usually occurring for each mode of transport 
carrying scrap metal. 

Germany (BDSE) A source of radiation will be brought close to the stationary or 
portable detector. 

Hungary Performed by supplier. 
Iceland Not applicable 
Indonesia By accredited calibration body. 
Ireland It was calibrated using Cs-137 check sources. 
Italy Not available. 
Kazakhstan By certified test centers of measuring tools. 
Kyrgyzstan Standard. 
Latvia National Secondary standard dosimetry laboratory uses a gamma 

source. 
Lithuania By standard methods using Cs-137 source. 
Luxembourg The specific procedure for the annual calibration by these authorized 

foreign companies is not known to use in detail. 
Malaysia Calibrated by NDT instrument (refer to attached report). 
Netherlands 
(IMHSPE) 

Not regulated. 

Philippines Detection instruments are calibrated in the PNRI SSDL which is a 
national reference laboratory for radiation measurements. 

Poland Using gamma sources Am-241, Cs-137, Co-60 and neutron sources 
Pu-Be. 

Portugal The system is calibrated with a 137Cs sealed source.  
Romania (CNCAN) With 2 check sources of Cs-137 of 370 kBq. 
Russian Federation 
(Customs) 

According to technical documentation. 

Russian Federation 
(CRIISI) 

With the help of standard sources. 

Serbia and 
Montenegro 

SSDL 

Slovakia According to the requirements of the suppliers. 
Slovenia Using calibration sources.  
South Africa (DoT) NNR Act 
South Africa (URC) Not calibrated 
Spain It depends of the detection system. 
Switzerland Generally by a Cs-137 source. 
Tajikistan Not at all. 
Turkey All calibration done in SSDL (Secondary Standards Dosimeter Lab.) 

at Cekmece Research Center. 
United Kingdom Attendance of manufacturer or other accredited laboratory for 

installed equipment; Shipment to accredited calibration lab for hand-
held instruments. 
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Comments on Q M 12 
U.S.A. According to manufacturers specifications, using check sources. 
 

 

Q M 13 - Are regular sensitivity checks performed?  
[If so, how?]

yes, 30, 62%

no, 18, 38%

yes no
 

 
Comments on Q M 13 

Australia Not known. 
Austria In individual cases by the one concerned 
Azerbaijan By means of standard radiation sources. 
Belarus Annual metrological inspection, use of unit radiation sources 
Belgium A number of users carry out sensitivity checks themselves based on 

standard sources.  There is no specific procedure. 
Bulgaria According to technical requirements and instructions. 
Canada Not prescribed 
Czech Republic By the manufacturer recommendation: monthly – using calibration 

source in defined position close to each detector.  
Estonia (Customs) During the every maintenance sensitivity is checked using radioactive 

source. 
Estonia (ERPC) Every week according to the guidelines of the 

manufacturer/installation company. 
Finland (Customs) Comparison measurements between various detection systems. 
Finland (STUK) No requirements set (voluntary basis). 
France Without knowing the procedure, monitoring devices require regular 

maintenance that is undertaken by the manufacturer. 
Georgia Once a year 
Germany (BDSE) Sensitivity checks are carried out by experts. 
Germany (MENCNS) A radiation source will be brought close to the measuring unit (only 

relevant for stationary detection equipment). 
Hungary Yes. By supplier. 
Iceland Not applicable 
Ireland Not applicable. 
Italy Not available. 
Kazakhstan Yes. Portable measuring instruments  - by means of standard radiation 

sources; fixed detection systems – in accordance with technical rules. 
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Comments on Q M 13 
Latvia Detectors usually have check sources; operators shall verify 

sensitivity for portable monitors daily, stationary monitors usually are 
checked by a service company. 

Lithuania According to manufacturer’s instructions given in the accompanying 
documents. 

Luxembourg The procedures prescribe that sensitivity checks need to be 
undertaken four times a year. These checks are carried out using 
references sources of low radiation activity. Reproduction and 
traceability of these checks must be ensured by adequate internal 
procedures. 

Malaysia Once a week. 
Netherlands 
(IMHSPE) 

Once a year with a Co-60 source, 20 nanoSievert per hour above the 
detection limit. 

Norway Sensitivity checks are made weekly in the beginning, then each 
month. 

Philippines Regular sensitivity checks are performed using check sources. 
Poland Quarterly – for gamma detectors; Annually – for neutron detectors. 
Portugal The facility does its own verification monthly. 
Romania (CNCAN) Information not yet available. CNCAN has asked this information for 

issuing the type approval of gate monitors. After receiving the 
requested information type approval will be issued.  
In principle such test should be performed daily. 

Russian Federation 
(Customs) 

According to technical documentation. 

Russian Federation 
(CRIISI) 

During calibration. 

Serbia and 
Montenegro 

By calibration source 

Slovakia Done by qualified experts. 
Slovenia Once a month, using a weak Cs-137 source or annually (Cs, Co). 
South Africa (DoT) NNR Act 
South Africa (URC) Built- in alarm response. 
Spain It depends of the detection system. 
Switzerland Yearly by a source at a defined distance to perform a check whether 

the instrument still indicates the same value as when it was bought. 
Turkey By using calibration sources. 
United Kingdom Not normally between calibrations. 
U.S.A. It is necessary to check for degradation of signal, photo-multiplier 

tubes, or detection media, but this is currently not being done at most 
facilities. 
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Q M 14 - Are regular functionality checks performed?  
[If so, how?]

yes, 32, 67%

no, 16, 33%

yes no
 

 
Comments on Q M 14 

Australia Not known. 
Austria In individual cases by the one concerned 
Azerbaijan Checks are made once a year by the laboratory for standardization. 

Once a month a technical inspection is performed, visual control and 
control by means of a unit radiation source are performed daily.       

Bangladesh Not applicable in relation with scrap metal monitoring. 
Belarus Prior to measurements 
Belgium A number of users carry out sensitivity checks themselves based on 

standard sources.  There is no specific procedure. 
Bulgaria According to instructions. 
Canada Not prescribed 
Czech Republic By the manufacturer recommendation: weakly – passing between the 

detectors with the calibration source.  
Dominican Republic Sometimes, in line with the team’s manual 
Estonia (Customs) During the every maintenance. 
Estonia (ERPC) Every week according to the guidelines of the 

manufacturer/installation company 
Finland (Customs) Comparison measurements between various detection systems. 
Finland (STUK) No requirements set (voluntary basis). 
France Without knowing the procedure, monitoring devices require regular 

maintenance that is undertaken by the manufacturer. 
Georgia Once a year 
Germany (BDSE) Functionality checks are carried out by experts 
Germany (MENCNS) A radiation source will be moved along the measuring unit (only 

relevant for stationary detection equipment). 
Hungary Yes, in accordance with provisions of supplier. 
Iceland Not applicable 
Ireland Not applicable.  
Italy Not available. 
Kazakhstan Yes, by analysis of functioning charts of portable measuring 

instruments per specified time. 
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Comments on Q M 14 
Latvia Portable monitors shall be checked according to instructions provided 

by suppliers. 
Lithuania According to manufacturer’s instructions given in the accompanying 

documents. 
Luxembourg As for sensitivity checks, the procedures determine that functionality 

checks are performed four times a year. These controls are undertaken 
by technicians on site. We are not aware of the details of these 
technical controls. 

Malaysia Once a week, check by electrician for all the equipment and fill up in 
checklist. 

Philippines Regular functionality tests are performed by checking batteries and 
using check sources. 

Poland Continuously. 
Romania (CNCAN) Information not yet available. CNCAN has asked this information for 

issuing the type approval of gate monitors. After receiving the 
requested information type approval will be issued.  

Russian Federation 
(Customs) 

According to technical documentation. 

Russian Federation 
(CRIISI) 

According to the technical documentation of the device. 

Slovakia Done by qualified experts. 
Slovenia Daily, checking of functionality and operability of the system. 

Annually in one case. 
South Africa (DoT) NNR Act 
South Africa (URC) Check with radioactive material, that the alarm sounds with similar 

readings. 
Spain It depends of the detection system. 
Switzerland With check source before every utilization.  Checks: battery, 

background value, functionality check with a source. 
Turkey Done by law enforcement officers using calibration sources and 

checks if the system is working properly. 
United Kingdom Yes, normally as part of daily operations.  Use of check sources. 
U.S.A. Hand-held check sources are used. 
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Q M 15 - Do metal melting facilities (smelters) monitor output? 
[If so, at what location and how?]

yes, 23, 48%

no, 25, 52%

yes no
 

 
Comments on Q M 15 

Bangladesh Not applicable. 
Belarus In line with  sanitary norms and regulations 2.6.1.8-2-2003 
Belgium No information available. 
Canada Not prescribed. It is not known if smelter facilities monitor output 
Czech Republic Samples during the melting process and samples of the final product – 

spectroscopy measurement.  
Estonia (ERPC) No information about metal melting facilities. 
Finland (STUK) Continuous monitoring at output, regular laboratory analysis of 

material samples. 
France In addition to the controls at the entry of the materials on the sites, 

smelters undertake controls using samples that are passed by the 
monitors. 

Georgia Under preparation.  Presently controls are only carried out at border 
crossings. 

Germany (MENCNS) Sometimes.  There is no regulatory control. 
Hungary It depends on facility. Some facilities have portal monitor at the 

entrance. Optional same point to monitor output. 
Iceland Not applicable 
Ireland Not applicable.  
Italy Normally they have portal monitors at the exit point of metal and dust 

waste produced by steel making process. 
Kazakhstan Yes. Certification of radiation safety of goods performed by Ministry 

of Health (its sanitary-and-epidemiologic institutions): total specific 
activity of radionuclide should not exceed 0,3 kBq/kg.    

Kyrgyzstan Customs authorities. 
Latvia Not regularly, they routinely monitor scrap before melting and 

occasionally afterwards 
Lithuania According to the draft order of Director of the Radiation Protection 

Centre it has to be controlled. 
Luxembourg In the metal processing industry, each shipment of metal is 

individually controlled using samples. By means of a monitoring 
device NaI, total gamma radiation is measured.  Only following such 
controls, cast iron is allowed to enter the production cycle.   



 

82 

Comments on Q M 15 
Malaysia The main entrance as a checkpoint, random output was picked and 

send to mint to check. 
New Zealand One major smelting plant in Auckland that exports product monitors 

all feed scrap material. 
Philippines Only in large commercial facilities at the gate entrance.  
Poland At the entrance/exit of selected smelters. 
Russian Federation 
(CRIISI) 

Unfortunately, only a limited number of metallurgical works conduct 
monitoring of their output at the laboratories based on chemical 
analysis of samples. 

Slovakia Each batch is monitored and results are archived. Monitoring is done 
at the output smelter. 

Slovenia Yes, they monitor semi- and final products, using hand-held devices. 
Some ironworks control the products also by portal monitors. 

South Africa (DoT) NNR Act 
South Africa (URC) Most of the steel foundries have portal monitors, check incoming 

material, outgoing material, slag, waste. 
Spain They have a registration facility that can be consulted by the CSN. 
Sweden Part of the internal QA of the industry (not regulated). 
Switzerland Switzerland has (today) no metal melting facilities. 
Tajikistan Due to the absence of modern devices, control services monitor 

output by means of old non-calibrated detectors.    
United Kingdom In general no: However, some operators do so, by checking product 

and slag, for beta/gamma and alpha contamination. 
U.S.A. There is no requirement to measure output.  Most large facilities 

monitor output at the outgoing scales, using portal monitors.  Some 
facilities have installed baghouse (off-gas system) monitors. 
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Q M 16 - Are personnel in metal processing facilities 
(scrap yards, smelters, etc.) trained in visual 

inspection and response?

yes, 22, 46%

no, 26, 54%

yes no
 

 
Comments on Q M 16 

Australia Only for some metal recyclers 
Austria The training is no legal requirement, but usually the companies train 

their workers concerned. 
Bangladesh Not applicable in relation with scrap metal monitoring. 
Canada Unknown, not prescribed 
Finland (STUK) Internal training in major facilities, STUK’s information leaflet is 

delivered also to smaller operators. 
Hungary It depends on facility. 
Ireland No, however the RPII will prepare advice on this issue. 
Luxembourg The personnel responsible for handling of scrap metal in the metal 

processing sector possess information that should allow for visual 
inspections. The person responsible for radioprotection in the factory 
has to find solutions in cooperation with the competent authorities 
(see above). The personnel of other sectors involved in the processing 
of scrap metal (scrap yards, construction sites, etc.) is not trained in 
visual inspection. 

New Zealand Not specifically aware of any programmes. 
Philippines We are just starting an awareness campaign. 
Romania (CNCAN) Partially, at their own initiative. 
South Africa (DoT) Act 85: 1993 (OHS) 
Slovenia Except in some cases.  
Tajikistan Yes, but not enough. 
U.S.A. There is no regulatory requirement; minimal training does occur in 

most facilities. 
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Q M 17 - Are there guidelines for identifying and 
characterizing sources at metal processing 

facilities?

yes, 21, 44%

no, 27, 56%

yes no
 

Comments on Q M 17 
Australia Varies across the industry. 
Austria Up to now such guidelines are not required by the legal framework, 

but usually the companies concerned have issued such guidelines. 
Bangladesh Not applicable in relation with scrap metal monitoring. 
Canada The CNSC DRAFT Guidelines stated previously provide some 

guidance. 
Estonia (ERPC) Guidelines issued by our company. 
Finland (STUK) Nothing official, some facilities have equipment capable of isotope 

identification. 
Germany (MENCNS) There exist guidelines of the scrap metal industry. 
Hungary It depends on facility. 
Ireland No, however the RPII will prepare advice on this issue. 
Italy Not by law but according to internal procedures. 
Luxembourg The personnel responsible for radioprotection in the metal processing 

companies are trained to use hand-held monitors allowing detection 
of gamma radiation or also portable devices measuring alpha-beta 
contamination, etc.. In case of small companies that do not have such 
equipment the control organs undertake such identification.  In any 
case, characterization of sources cannot be undertaken without such a 
monitoring permission.  There exist, however, no specific written 
procedures for such characterization.  In case of doubt or if problems 
arise, the control authorities request the assistance of outside expertise 
from abroad.  

New Zealand None specifically know of. 
Philippines To be established. 
Slovenia No, these two functions are in most cases performed by the SNSA 

inspection and/or the technical support organization (expert 
institution). 

South Africa (DoT) Act 85: 1993 (OHS) 
Tajikistan Yes, but only old Soviet documentation is available. 
United Kingdom Some are provided by Trade Associations.  Often a contractor will be 

used to identify and characterise, prior to disposal decisions. 
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Q M 18 - Is there a reporting protocol at all metal 
processing facilities for detection of radioactive 

materials and associated action? 
[What is it?]no, 25, 52%

yes, 23, 48%

yes no
 

 
Comments on Q M 18 

Australia Contact the regulatory body. 
Australia Usually the smelters send a report to the local authorities concerning 

the alarm. There is no special reporting protocol to be followed. 
Bangladesh Not applicable in relation with scrap metal monitoring. 
Belarus Notifying to the competent authorities 
Bulgaria Radiation detection protocol. 
Canada A generic reporting form has been developed for the reporting of 

incidents involving radiation alarms by personnel at waste 
management facilities. The incident report is forwarded to a CNSC 
Inspector who will acknowledge receipt, assess the information and 
respond accordingly. The information requested on the form will 
assist the Inspector in determining the risk associated with the alarm. 
The form contains brief recommendations of the actions to take when 
responding to alarms. Additional, or alternate, actions may be 
suggested by the CNSC Inspector based upon the information 
received 

Czech Republic By SUJB Recommendation: report to SUJB (to its Regional centers).  
Dominican Republic They just have to get in touch immediately with CNAN 
Estonia (ERPC) No information about unified guidelines but guidelines in our 

company are in regulation according within the Radiation Act. 
Finland (STUK) Nothing official, each facility follows its own procedure. STUK’s 

leaflet recommends that whenever something abnormal is detected, 
STUK shall be informed 

France All incidents are permanently reported, allowing an annual follow-up. 
Georgia Under preparation 
Germany (BDSE) Depends on the level of radiation. 
Hungary The case has to be reported to central registry of radioactive sources 

(HAGA) and to SPHMOS. The case will be investigated, including 
police investigation. 

Iceland To report all findings to IRPI. 
Ireland No, however the RPII will prepare advice on this issue. 
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Comments on Q M 18 
Italy The law specifies only witch authority is to be informed after 

detecting radioactive materials. The reporting protocol is described by 
internal procedures. 

Kazakhstan Annual reports on use of sources of ionizing radiation performed 
under license of Committee on Atomic Energy. 

Kyrgyzstan Report. 
Latvia Guidance is provided during the training for inspections and response. 

Some informative materials were provided about radiation signs and 
typical containers, but those shall be updated. There are two types of 
protocols – conformity statement for cargo, that it does not contains 
enhanced radioactivity (for export and for melting). Incidents are 
reported by the Radioactive waste management agency – materials 
should be disposed of as waste (if applicable). 

Lithuania In case a higher radiation level is detected, the Radiation Protection 
Centre and other state authorities will be informed without any delay 
according to established order (radiation levels are 1.5 times above 
background). The competent staff will inform what measures will be 
taken. Before this information is provided, the administration of yard 
will restrict any entrance to the contaminated area. 
The reporting protocol is of free form. At least following information 
will be registered : 
• gamma background radiation level; 
• data about measurements (date of measurement, short 

description of measured scrap metal); 
• measurement results. 

Luxembourg A written procedure/protocol exists that allows for the use of 
detection devices.  In case an alarm is triggered by these devices, the 
concerned company prepares a first summary report that contains: 
-   the reporting form of the incident, 
-   a report on the detection of the radioactivity, 
-   the measurement slip produced automatically by the monitoring 
    device. 
The competent authority also prepares a report that contains: 
-   information on the supplier, the transport operator and the receiver 
    of the metals, 
-   information on the transport operation (date of shipment, licence 
    plate of the truck, number of rail wagon, type of shipment, etc.)    
-   data on the measurements taken (results of the measured dose 
     levels, results of the gamma radiation on site, etc.) 
-    in case of  taking rubbings, a report on the results. 
Following unloading, the company that carries out the disposal of the 
source and organizes its return to the supplier establishes a report that 
contains the above information as well as: 
-   the procedure concerning disposal, 
-  identification and  characterization of the isolated source, 
-  management of the sources and of the waste. 

Malaysia Inform to AELB (Regulatory Body). 
Netherlands 
(IMHSPE) 

Since 2003 firms who trade in scrap above a certain level are obliged 
to use equipment to measure radioactive substances in scrap. The 
firms need to register the alarms and have to arrange financial 
securities and have a radiation specialist working for the firm. 
Furthermore, in case of alarms they need to report this to the 
Inspectorate. 
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Comments on Q M 18 
New Zealand For scrap yards with radiation detectors installed all radioactive 

material detected should be reported to the NRL. 
Philippines Not yet established. Philippine Action Plan on the Safety and Security 

of Radiation Sources will address this need. 
Poland Notification and additional documentation. 
Slovakia Internal document and collaboration with competent Public Health 

Authority. 
South Africa (DoT) Act 85: 1993 (OHS) 
South Africa (URC) A form is filled out and sent to: 

(1) Customer 
(2) Department of Health (DOH) - Relate to radioactive sources. 
(3) National Nuclear Regulator (NNR) - Norm radiation. 
(4) Register is kept relating to all radioactive incidents. 
Register kept by a joint Committee on hazardous material, members 
include : 
- Metal Recyclers Association 
- South African Iron and Steel Institute 
- Non-Ferrous Metals Industries Association 
- Institute of Foudarymen. 

Spain It is contained in the annex to the Protocol. 
Switzerland According to internal instructions of the facility(approved by the 

regulatory authority). 
Tajikistan Under preparation. 
Turkey All private metal companies have their own response plan and they 

inform Turkish Atomic Energy Authority according to the procedures 
in the response plan. 

United Kingdom The “protocol” is informal and is based on awareness raising posters 
distributed by the regulators to the relevant metals processing 
industries. This explains what action should and should not be taken, 
and provides contact information for the regulators 

U.S.A. Some facilities follow the protocol described above. 
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DISPOSTIONING 

 

Q D 1 – How is the detected source dispositioned (removed, eliminated, transported 
to a waste repository)? 

v 41 countries (85 percent of those responding) provided answers to this 
question. 

 

 
Comments on Q D 1 

Australia Isolated, secured and safely stored awaiting ultimate disposal.  Any 
transport to conform to the ARPANSA Code of Practice for the Safe 
Transport of Radioactive Material (2001) which is based on the IAEA 
1996 Regulations for the Safe Transport of Radioactive Material (TS-
R-1). 

Austria Under the guidance of the local authority the detected source is 
separated from the scrap, packed and removed according to the 
shipment regulations. 

Azerbaijan Withdrawal of the source and its transport to the waste repository. 
Bangladesh Not applicable in relation with scrap metal monitoring. 
Belarus Return to the consignor, transport to a waste repository 
Belgium The source is transmitted to ONDRAF (Belgium Agency for 

Radioactive Waste) via an authorized company. 
Bulgaria Removed, packed and transported to the National Radioactive Waste 

Repository. 
Canada Appropriately trained personnel should attempt to retrieve the 

material from the load, isolate it and if possible remove the 
radioactive material. The waste should be characterized based upon 
radiation profile. If a load of material is rejected from a facility and 
must be returned to its point of origin, an estoppel may be requested 
by the carrier. The estoppel is a tool used by the CNSC which grants 
permission to transport a load carrying radioactive material from one 
specified location to another. This is issued in order to ship hazardous 
waste when the complete Transport Regulations cannot be met. 

Croatia The source, if detected, would be transported to the appropriate 
storage. 

Czech Republic Identified, removed and transported by a licensed organization under 
supervision of the SUJB. Disposed by a licensed organization.  

Dominican Republic In case such problem is identified, CNAN acts in accordance with 
standard procedures 

Estonia (Customs) Estonian Customs is not responsible for this issue. 
Estonia (ERPC) The detected source is removed in co-operation between the metal 

company, rescue board and Radiation Protection Centre and 
transported to the radioactive waste interim storage. 

Finland (Customs) All instructions regarding radiating material are included in the 
enforcement guidelines issued by the National Board of Customs 
(reporting, verifying measurements, isolation, turning back etc.). 

France For a highly radioactive source: Intervention of a specialized 
company under control of the public authorities or direct intervention 
of the public authorities. 
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Comments on Q D 1 
Georgia Sources are removed and transported to a temporary depository 

(Georgia has not yet appointed a depository). 
Germany (BDSE) Experts are eliminating the radioactive material and the competent 

authorities are informed if the amount of radioactivity is above a level 
that is considered hazardous - for public health and the environment. 
If the owner cannot be identified the radioactive material is 
transported to an installation appointed by the competent authority. 

Germany (MENCNS) Experts are eliminating the radioactive material and the competent 
authorities are informed. If the owner cannot be identified the 
radioactive material is transported to an installation appointed by the 
competent authority (only in cases where the material has not been 
refused entry at the border). 

Hungary The detected source is transported to a final repository or a 
depository. 

Indonesia Internal storage and re-exportation  to exporting countries. 
Ireland If a radioactive item was detected it was returned to the supplier, or 

previous owner, if known who was obliged to place in secure storage 
and to apply for a license from the RPII for the custody thereof .  If 
the supplier or previous owner could not be established then the item 
was stored in a designated facility on site (Irish Ispat).  

Italy The detected source is removed and transported to a waste repository. 
Kazakhstan Transportation to a long-term storage/repository. 
Kyrgyzstan It is transported to a waste repository. 
Latvia By the Radioactive waste management agency based on request from 

owner 
Lithuania According to legal requirements in force. Detected source is 

transferred by the Radioactive Waste management Agency to interim 
storage facility. The Radiation Protection Centre and the State 
Nuclear Power Safety Inspectorate are also informed. 

Luxembourg As Luxembourg has no nuclear facilities, it does not have disposal 
facilities for radioactive sources or materials.  In case the sender of 
the metal is known, the shipment is returned directly to the sender or 
the source is immediately returned to the sender in case the material 
has been unloaded. If the sender is not known, the receiver is 
responsible for the dispositioning of the source. He must send it to an 
authorized radioactive waste repository abroad. 

Malaysia Checked by AELB and take necessary action. 
Netherlands 
(IMHSPE) 

The detected source in the end is brought to the one company in the 
Netherlands (Covra) which is meant for the disposal of radioactive 
waste. 

New Zealand If necessary sources may be transported to a national spent sealed 
source store operated by NRL. 

Norway The source is returned to its origin. 
Philippines The Radiological Response Team conducting the monitoring and 

assessment brings along a lead-lined stainless steel container  as part 
of their routine response procedure to place the removed sources for 
subsequent management at the PNRI Centralized Facility for 
Radioactive Waste. 

Poland According to decision of competent authority. 
Portugal The radioactive material detected is removed and transported to an 

interim storage facility. 
Romania (CNCAN) The sources are dispositioned by CNCAN or by authorized 

organizations at CNCAN request. 
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Comments on Q D 1 
Russian Federation 
(Customs) 

Customs personnel passes sources over to special organization 
“RADON” for dispositioning. 

Russian Federation 
(CRIISI) 

The detected source is localized, placed in temporary storage and 
transported to a waste repository. 

Serbia and 
Montenegro 

Transfer by special vehicle to the authorized institution for temporary 
disposal. 

Slovakia Sources are removed by appointed organizations. 
Slovenia In most cases, the found source is transported to the Central Storage 

for Low and Intermediate Level Waste at Brinje near Ljubljana. 
South Africa (DoT) Environmental Act. 73 of 1989, and Act. 85: 1993 (OHS). 
South Africa (URC) Contact Nuclear Authorities await response from them. Isolate 

material, limit access and wait. 
Spain It is transported to a waste repository. 
Sweden National recognized waste handler. 
Switzerland Individually in each case. 
Tajikistan Transport to the repository point and storage at a certain warehouse. 
Turkey All activities concerning disposition, are carried out according to our 

national regulation on the safe transport of radioactive material. 
United Kingdom The metal processing operator is responsible for arranging disposal, 

in full compliance with national statutory requirements relating to 
radioactive waste management, personnel and public safety and 
transport.  Most often, a waste disposal contractor will be used who 
will (for a fee) characterise the item, and transport it to a “disposal” 
facility.  Once title is transferred to the receiving facility, the owner of 
the metal processing facility has no further liability.  However, the 
fees to get this far are very high. 

U.S.A. The source is treated as low-level radioactive waste and is disposed in 
an appropriately licensed facility.  The transportation of the source 
must comply with Department of Transportation regulations, which 
allows for a transport exemption for unidentified radioactive material 
being returned to the originator. 
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Q D 2 - Is there a free of charge disposal facility or a 
return to manufacturer program?

yes, 15, 31%

no, 33, 69%

yes no
 

 
Comments on Q D 2 

Australia Most jurisdictions require the owner to be responsible for disposal of 
their waste. Victoria operates a return to manufacturer program. 

Austria The owner of the scrap has to take care of the financial issues. 
Estonia (ERPC) The country is trying to apply the return to manufacturer program. 

Free of charge disposal is applied only in case of orphan sources. 
France There exists a programme for the return of identified sources to the 

manufacturer. 
Germany (MENCNS) In principle: “Return to manufacturer”. 
Hungary Return to manufacturer programme. 
Ireland No. Ireland has yet to establish a dedicated storage facility for disused 

and orphan sources. Currently the RPII will license a practice 
involving a radiation sources only if the supplier of the sources 
provides a written undertaking to accept it back when no longer 
required 

Italy Not regulated by law. 
Latvia Transporting and packaging expenses are to be paid, no State program 

for return to manufacturer since there are no manufacturers of 
radiation sources in the country. 

Luxembourg All sources are returned to the manufacturer.  See also the reply to the 
question above. 

New Zealand Not at present. 
Portugal There is no return to the manufacturer. Each producer pays according 

to the Law. 
Romania (CNCAN) For the case that the owner of detected source is not identified 

(orphan sources). 
Slovenia There is no disposal facilities in Slovenia. So far, the orphan sources 

were not returned to the originator. 
South Africa (DoT) Depending on contractual agreement between sellerr –carrier – buyer. 
United Kingdom A few types of sources may be returned to manufacturer, but this is 

negotiated each time. 
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Q D 3 - Does your Ministry/office/organization support the 
“Polluter Pays” principle?

yes, 40, 83%

no, 8, 17%

yes no
 

 
Comments on Q D 3 

Hungary It depends on the case. It might be difficult or impossible to identify 
the polluter. 

Portugal The same as the previous question. 
Slovenia This principle is incorporated into national regulation.  
 

 

 
Q D 4 – Who is responsible, financially and physically, for disposition of detected 

radioactive materials? 
 

v 40 countries (83 percent of those responding) provided answers to this 
question. 

 

 
Comments on Q D 4 

Australia Owner if identifiable.  If not the regulator. 
Austria Financially, the owner of the scrap is responsible. The disposition of 

detected radioactive materials is carried out under the guidance of the 
local authority, supported by independent external experts. 

Azerbaijan The owner of the materials. 
Bangladesh Not applicable in relation with scrap metal monitoring. 
Belarus Consignor. If there is none, then special state funds take over.     
Belgium In practice, the operator/person who has detected the materials is 

responsible. 
Bulgaria The owner. 
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Comments on Q D 4 
Canada The originator of the shipment, or load of material, will be 

responsible if, and when, the rejected shipment is returned to them. If 
the radioactive material originated from a CNSC licensee and it is 
determined that the licensee was in non-compliance with waste 
disposal limits, they may be subject to enforcement actions and may 
be held responsible for the accumulated costs associated with the 
return, investigation and proper disposal of the waste 

Croatia Owner/User. 
Czech Republic Financially: polluter (source owner), if it is not known then state.  

Physically: Radioactive Waste Repository Authority (SURAO).  
Dominican Republic The owner 
Estonia (ERPC) It shall be decided by the Minister of the Environment. 
Finland (Customs) The consignor / the owner of the goods. 
Finland (STUK) The owner/holder of the material. 

The State has a secondary responsibility. 
France The operator of the installation where the materials have been 

detected (if the radioactive materials have already been deposited 
there); 
The sender of the shipment (if the materials are not yet on the site:  
detection at entry). 

Georgia Draft law on radiation waste storage 
Germany (BDSE) In principle: the supplier. 
Germany (MENCNS) In principle: the owner. 
Hungary The owner of the material. 
Iceland Licensed owner or IRPI as last resort. 
Indonesia License holder and promotional body. 
Ireland The legal person who is established as having responsibility in law for 

the source 
Italy Not regulated by law, but normally the responsible for disposition of 

detected radioactive materials is the metal scrap dealer.  
Kazakhstan Consignor/supplier of contaminated materials is financially 

responsible for dispositioning of detected radioactive materials. 
Latvia For incidents fees applicable only for transportation. All practices 

with radioactive waste done by national Radioactive waste 
management agency. 

Lithuania The detected radioactive materials are dispositioned to the 
Radioactive Waste management Agency by means from state budget. 
After that the expenses are laid at the owner of scrap metal according 
to established order. 

Luxembourg Either the supplier (if he can be identified, or the receiver (if the 
supplier cannot be identified). 

Malaysia Customer paid the fee and AELB action for disposition. 
Netherlands 
(IMHSPE) 

The scrap company. 

Philippines PNRI, as a general rule, would remove all detected 
radioactive/contaminated materials at its own expense in the interest 
of public health as theses sources are generally classified as orphan 
sources. 

Poland Competent authority. 
Portugal All radioactive solid wastes produced in Portugal are collected, 

transported and storage by ITN/DPRSN. 
Romania (CNCAN) The legal owner of the source (former holder) or, if not identified, the 

owner of the scrap. 
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Comments on Q D 4 
Russian Federation 
(CRIISI) 

The works that have detected radioactive materials. 

Serbia and 
Montenegro 

User – owner. 

Slovakia The owner of the materials. 
Slovenia Financially: the polluter, if known, otherwise the State 

Physically: the Agency for Radioactive Waste Management.  
South Africa (DoT) Government enforces on to the responsible party. 
South Africa (URC) This is a problem.  If radioactive source - Dept of Health can 

investigate who source belonged to, by registration No. and can claim 
expenses from them.  If NORM, the finder is responsible unless 
proves where he bought it from. 

Spain The Government:  for domestic sources.  The importer: for foreign 
sources (the foreign sender will pay according to the contract). 

Sweden The owner if identified. 
Switzerland Depends on individual case. 
Tajikistan The company using radioactive wastes. 
Turkey Physical disposition activities are carried out by TAEA (Turkish 

Atomic Energy Authority), financial part is under responsibility of the 
private company that imports the scrap metal. 

United Kingdom The owner.  This may be the consignor, or the receiving metals 
recycling facility, depending on circumstances. 

U.S.A. The last owner of the material is financially and physically 
responsible for it’s disposition.  If the radioactive material origin 
(origin of the scrap shipment) cannot be determined, the last 
possessor is responsible. 
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Q D 5 - Are there protocols (regulations, procedures, 
instructions, orders) for transporting detected 

radioactive materials, both internally and across 
national borders?

yes, 42, 87%

no, 6, 13%

yes no
 

 
Comments on Q D 5 

Austria Internal, the shipment follows the national shipments regulations. 
Transboundary shipments follow the guidance of the EU-shipment 
directive and the international transport regulations (ADR, ICAO, 
RID, …) 

Bangladesh Not applicable in relation with scrap metal monitoring. 
Croatia The Law on Dangerous Goods Transportation (The Official Gazette 

No 97/93, No 151/03). 
Finland (Customs) International regulations on transportation and surveillance of 

radioactive materials apply. 
Hungary 32/2002(III.1) Governmental decree for international transport.  

For domestic transport: Protocol determined on a case by case basis. 
Ireland Transportation of any radioactive source is undertaken in accordance 

with our National Regulations, EC Regulations (eg. 1493/93 for 
sealed sources), the IAEA regulations on the safe transport of 
radioactive material and ADR, RID, IMO and ICAO guidance as 
appropriate. 

Kazakhstan Yes. Regulations on safe transport of radioactive materials are applied 
with regard to transportation of detected radioactive materials. (IAEA 
Regulations, No. TS-R-1 (ST-1, revised)). 

Luxembourg In order to avoid unnecessary delays and in order to ensure the 
protection of the population and the environment from radioactive 
radiation, the provisions of paragraph 1.1.3.1 e of the RID and of 
ADR (urgent transports in order to save human lives or to protect the 
environment) are most often applied. 

New Zealand Specifically IAEA Transport Regulations. 
Romania (CNCAN) The transport regulations of radioactive materials are applied. 
Slovenia Slovenia is a party to the ADR, RID, ICAO, IMO and is adopting and 

implementing EU directive 92/3 and regulation 1493/93.  
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Comments on Q D 5 
United Kingdom National transport regulations for the radioactivity and a consignment 

note system for the scrap metal, which is deemed to be waste under 
national legislation.  There is nothing specifically designed for 
internal shipment of discovered radioactively contaminated loads.  As 
an EU member state, the UK is also bound by the EURATOM 
requirements for the trans-frontier shipment of radioactive waste, but 
these are rarely applicable to the issue in question. 

U.S.A. There is provision for a “Special Arrangement Agreement” by the 
IAEA, but no set protocol, procedure, or instructions for 
accomplishing the task. 

 

 

Q D 6 - Are there protocols (regulations, procedures, 
instructions, orders) for transporting contaminated 
scrap metal that contain unwanted and unidentified 

radioactive materials.
[If so, what is the protocol?]

yes, 33, 69%

no, 15, 31%

yes no
 

 
Comments on Q D 6 

Australia ARPANSA Code of Practice for the Safe Transport of Radioactive 
Material (2001)  - based on the IAEA’s TS-R-1. 

Bangladesh Not applicable in relation with scrap metal monitoring. 
Canada As previously stated, an estoppel may be issued for the transport of 

the material 
Czech Republic No special regulations for contaminated metal scrap, there is a decree 

on transport of radioactive material based on international rules and 
recommendations (ADR, RID etc.). SUJB issued the 
Recommendation. SUJB supervise the transport. 

Dominican Republic The protocol for transports of OIEA 
Estonia (ERPC) Procedures are connected with dangerous goods or radioactive 

materials transport. 
Finland (Customs) International regulations on transportation and surveillance of 

radioactive materials apply. 
Finland (STUK) No special protocols in addition to the general transport regulations. 

STUK categorizes the material for transport, if necessary. 
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Comments on Q D 6 
France This is organized on a case-by-case basis in accordance with 

applicable regulations for the transport of radioactive materials:  
possibly required authorizations are provided by DGSNR (authority 
responsible for the safety of the transport of radioactive materials in 
France). 

Georgia Law on Hazardous Material Transportation. 
Germany (MENCNS) The radioactive material has to be identified and radiation measured 

before transport. 
Hungary For international transport: 32/2002.(III.1) Governmental Decree.  

For domestic transport: Protocol determined case by case. 
Iceland Same as for detected radioactive materials. 
Indonesia Government regulation No. 26 year 2002 on Safe Transport of 

Radioactive Material. BAPETEN Chairman Decree on Safety 
Provisions for Radioactive Material Transport (04/Ka.BAPETEN/V-
99) 
BAPETEN Chairmen Decree on Safety Requirements of Radioactive 
Material Transport (05/Ka.BAPETEN/V-2000) 

Ireland Yes, compliance with specific licence conditions, national regulations 
and the IAEA / ADR, RID. IMO, ICAO regulations on the safe 
transport of radioactive material. 

Italy “Regulations for the safe transport of Radioactive Material” Safety 
Standards Series n. ST-1-IAEA-Vienna 1996. 

Kyrgyzstan License. 
Latvia There are national regulations for transportation of radioactive 

materials (based on IAEA TSR-1) and regulations for radioactive 
waste management. There are no specific provisions for contaminated 
scrap, hence, both regulations mentioned above should be applied.  

Lithuania Order of the Ministry of Environment N° 397 on Radioactive 
Substances and Radioactive Waste Import, Export, Carrying in 
Transit and Transport Within the Country and on Return of Spend 
Sealed Sources, adopted on 13 December 1999. 

Luxembourg Between France and Luxembourg exists a special procedure allowing 
the organization of returned shipments to manufacturers.  This 
procedure consists of: 
-   mutual information of the competent authorities, 
-   special conditions applicable to the return to manufacturers 
    depending on the level of radiation risk, 
-   listings of competent authorities and contact points, 
-   a list of qualified organs that could undertake radiological controls. 

Netherlands 
(IMHSPE) 

Nuclear Energy Act and regulations based on this act and the ADR. 

New Zealand Not directly. 
Norway ADR/RID, ICAO-IATA and IMDG        
Philippines Protocol is in accordance with CPR Part 4 on Safe Transport of 

Radioactive Materials which is largely adopted from the IAEA ST-1 
Regulations on Safe Transport of Radioactive Materials. 

Portugal All scrap metal contaminated with radioactive substances, when 
detected, is collected by experts of ITN/DRSN and stored the Interim 
Storage Facility located at ITN.  

Russian Federation 
(Customs) 

Instruction for transporting radioactive sources. 
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Comments on Q D 6 
Serbia and 
Montenegro 

Law on Protection from Ionizing Radiation (“Official Gazette of 
FRY”, no. 46/96). 
Law on Transport of Hazardous substances (“Official Gazette of 
FRY”, no. 27/90, 45/90). 
Regulation on Transport of Hazardous substances in road and railway 
traffic (“Official Gazette of R.Serbia”, no. 53/2002). 

Slovakia Internal guidelines approved by the Public Health Authority. 
South Africa (DoT) International Atomic Energy Agency (IAEA) and United Nations 

Recommendation on the Transport of Dangerous Goods. Basic 
Conventions 1989-1999. SADC Protocol on Transport 
Communication and Meteorology of 1998. 

South Africa (URC) Transport Hazardous Substances Act. 
Spain Contaminated scrap metal is only transported if it is identified and 

separated. 
Sweden ADR, RID, IMDG-code, ICAO-TI. 
Switzerland Depends on individual case. 
Tajikistan A draft protocol has been prepared and is being  approved at present. 
United Kingdom Those described in answer to the previous question. 
U.S.A. Department of Transportation Exemption E-10656 is used to transport 

the detected material back to the original, without requiring 
identification of the isotopic composition.  Because of the nature of 
scrap, it is sometimes impossible to safely determine the radionuclide 
or its quantity/activity at the point of detection.  It must sometimes be 
disposed of using best educated analysis. 
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CONTRACTUAL 

 
Q C 1 – At what point does ownership transfer from the seller to the buyer? 

 
v 33 countries (69 percent of those responding) provided answers to this 

question. 
 

 
Comments on Q C 1 

Australia Varies but normally when accepted by buyer. 
Austria The ownership is transferred depending on the individual contract 

between smelters and scrap metal merchant.  
Bangladesh Not applicable in relation with scrap metal monitoring. 
Belarus At the moment the goods are placed to a warehouse of the buyer 
Belgium No information available. 
Bulgaria Upon delivery, unless the contracting parties have other 

arrangements. 
Canada Unknown 
Croatia Mostly, at the moment of Customs clearance (although the contract 

can stipulate otherwise). 
Czech Republic By contract conditions – usually at the shipment taking over.  
Dominican Republic After having obtained authorization from CNAN 
Estonia (ERPC) Upon the signing (concluding) of the purchase contract. 
Finland (STUK) Depends on the contract between the seller and the buyer. 
France At the reception of the cargo following control of its conformity. 
Georgia According to contract details. 
Germany (BDSE) No ownership transfer of detected radioactive material because of 

refusal. Zero acceptance of radioactivity in ferrous or non-ferrous 
metals, even below clearance or exemption levels. 

Germany (MENCNS) This is a topic for the metal and scrap working industry. 
Hungary It depends on contract. 
Ireland Normally when the buyer has licensed custody of the items. 
Kazakhstan After weighing of scrap metal and inspection of documents on 

radiation-free materials and before radioactive control performed by 
recipient. 

Kyrgyzstan Contract. 
Latvia Varies from contract to contract 
Lithuania It depends. The ownership transfer may be transferred either at sellers 

or at the buyers premises, depending on conditions given in the 
contract. 

Luxembourg Normally when the cargo enters the industrial site and no formal 
refusal by the receiver has been registered. 

Malaysia At port from scrap metal shipment. 
Netherlands 
(IMHSPE) 

Not regulated. 

Philippines On satisfactory receipt of the consignment or shipment. 
Poland According to agreed conditions. 
Portugal No data available. 
Romania (CNCAN) According to the contract, generally at reception. 
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Comments on Q C 1 
Russian Federation 
(CRIISI) 

After unloading of scrap metal on the territory of the buyer. 

Serbia and 
Montenegro 

After dosimetric measurements of goods for radioactivity. 

Slovakia Issue of the license. 
Slovenia After control of quality and quantity (as determined in contracts).  
South Africa (DoT) At interface between responsible authorities, e.g. Mines and Work 

Act. 27 of 1956 and transporters and others. 
Sweden This is, in practice, up to interpretation of the regulatory documents in 

court. 
Switzerland At the balance. 
Tajikistan At the start of shipment. 
United Kingdom Varies according to circumstances – may be when shipment reaches 

dock at UK, or may be only on acceptance at the scrap yard for casual 
deliveries.  Use of third-party brokers is common for imports. 

U.S.A. All contracts state that “Destination grading and weights and 
acceptance of materials applies.” Therefore the buyer can reject the 
material up until the point where acceptance of the shipment actually 
occurs and compliance with the specifications in the contract is 
completed. 

 

 

Q C 2 - When scrap metal is purchased, does the 
contract state it be radioactive-free?

yes, 25, 52%

no, 23, 48%

yes no
 

 
Comments on Q C 2 

Australia Unknown 
Austria There is no legal requirement, it depends on the individual contract. 
Bangladesh Not yet established. 
Canada Unknown, not prescribed 
Finland (STUK) Usually the buyers require that. 
Germany (MENCNS) This is a topic for the metal and scrap working industry; such 

contracts exist. 
Hungary It depends on contract. 
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Comments on Q C 2 
Ireland This depends on from where it is purchased. 
Latvia Varies from contract to contract 
Netherlands 
(IMHSPE) 

Many firms have such obligations in their contracts, but this is not a 
legal claim. 

Philippines Still being proposed to the appropriate government authority. 
Poland According to agreed conditions. 
Portugal No data available. 
Romania (CNCAN) Depends on the contract. 
Slovenia Yes, in most cases.  
South Africa (URC) According to Governmental statutes. 
United Kingdom At the top of the supply chain, but not in the lower echelons. 
 

 

Q C 3 - If radioactive material is found in a shipment after it is 
unloaded, is there recourse for returning/rejecting the 

shipment?

yes, 27, 56%

no, 21, 44%

yes no
 

 
Comments on Q C 3 

Australia Unknown 
Austria The Austrian legal framework provides for the recourse; nevertheless 

we are aware of the fact, that it can be difficult to enforce this right 
especially in a third country. 

Bangladesh Not applicable in relation with scrap metal monitoring. 
Czech Republic Usually not – dependent on contract condition. 
Estonia (Customs) There is no agreement between Estonia and Russia for returning the 

shipment. 
Finland (STUK) Not for shipments coming from the Russian Federation. 
Germany (BDSE) Seller has to pay everything in connection with radiation 

measurements, separation, decontamination, transport of radioactive 
material, disposal. 

Germany (MENCNS) This is a topic for the metal and scrap working industry; such clauses 
exist. 

Hungary In general the provisions of 32/2002.(III.1) Governmental Decree has 
to be followed. 

Iceland Not applicable 
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Comments on Q C 3 
Latvia Depends from contract  
Luxembourg In principle, yes if it is still possible to determine precisely the 

supplier and the receiver/buyer can exclude any error. In practice, this 
has never happened since the metals, following arrival, are unloaded 
on large yards and are mixed up with other arrivals.  

Philippines PNRI is not aware if such a mechanism is in place. 
Portugal No data available. 
Romania (CNCAN) Only if the contract specifies so. 
Slovenia No, such cases may be solved on case-by-case basis and specific 

circumstances.  
South Africa (DoT) According to Governmental statutes. 
United Kingdom Depends on circumstances – if contractual, or discovered by (for 

example) Customs return has occurred.  Many operators act 
responsibly to take the items out of circulation rather than return them 
(Depends on the infrastructure of the exporting country).  Also legal 
and practical difficulties in doing so. 

 

 

Q C 4 - If cleared scrap metal is sold, is the origin of 
the scrap clearly stated to the buyer?

yes, 20, 42%

no, 28, 58%

yes no
 

 
Comments on Q C 4 

Australia Unknown 
Austria There is no legal requirement, it depends on the individual contract. 
Bangladesh Not applicable in relation with scrap metal monitoring. 
Canada Unknown 
Croatia Only the place of collecting the scrap. 
Czech Republic There is nearly no cleared metal in the Czech Republic. 
Estonia (ERPC) The information of the seller is stated in the contract. 
Germany (BDSE) Zero acceptance of radioactivity in ferrous or non-ferrous metals, 

even below clearance or exemption levels. 
Germany (MENCNS) This is a topic for the metal and scrap working industry. 
Hungary If it is clear, it is not required. 
Ireland The are currently no procedures for clearing scrap metal. 
Philippines PNRI is not aware if this is being ensured. 
Poland According to agreed conditions. 
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Comments on Q C 4 
Portugal No data available. 
Romania (CNCAN) Only if is conditionally cleared. 
Slovenia N/A 
South Africa (DoT) According to Governmental Statutes and contractual arrangements. 

Seller-carrier-buyer (Customs-Deartment of Trade and Industry) 
Sweden For the first transfer.  
United Kingdom There is no obligation in law to do so, but it is common practice at the 

point of sale. However, loads become mixed and so there may be no 
such statement later on. 

U.S.A. Notification of the original source of the scrap is not required. 
 

 

Q C 5 - Are steel mills and/or smelters allowed to melt 
radiologically contaminated metal?
[If so, at what level of radiation and 

how is it monitored?]
yes, 10, 21%

no, 38, 79%

yes no
 

 
Comments on Q C 5 

Austria The levels of radiation allowed in steel mills and/or smelters are the 
same as the clearance levels for unconditional release. 

Bangladesh Not yet established. 
Finland (STUK) Material under general clearance level: Yes. Material above clearance 

level: needs to be licensed. In practice no intentional melting takes 
place, all the operators want to avoid any radioactivity in their 
products.  

Germany (BDSE) A licensee is allowed to give material to a melting plant after 
clearance. The German Radiation Ordinance contains clearance levels 
for the recycling of materials; but: zero acceptance of radioactivity in 
ferrous or non-ferrous metals, even below clearance or exemption 
levels 

Germany (MENCNS) A licensee is allowed to give material to a melting plant after 
clearance. The German Radiation ordinance contains specific 
clearance values for the recycling of metals.  

Hungary They are not allowed to do without licence. We have not issued that 
kind of licence. 

Iceland There are no scrap metal smelters in Iceland. 
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Comments on Q C 5 
Ireland No.  When the one steel mill in Ireland was operational anything 

above natural background was segregated and placed in secure 
storage. 

Kazakhstan If an equivalent dose above a natural background does not exceed 0,3 
µSv/h at a distance of 10 cm from scrap metal surface. 

Latvia Levels are defined in radioactive waste management regulations – 
they had been developed based on EU and IAEA recommendations. 
Monitoring practices applied are the same as for scrap metal. 

Luxembourg Industries are not allowed to utilize contaminated metal. 
They can however condition it during temporary storage before its 
transfer to a company that is authorized to undertake such action. 

Malaysia If we found the scrap metal was contaminated at the main entrance 
gate of Amsteel, we will reject all the balance of contaminated scrap 
metal in the shipment and ship it out of the port to the sea. 

Philippines Not yet discussed at the present time. 
Slovenia Not above the clearance levels for radioactive waste. 
South Africa (DoT) In terms of IAED as adapted by NNR Act. 47 of 1999. 
South Africa (URC) Not all, only few licensed with NNR - only by up to 10 Bg/gram total 

activity.  Portal monitors on site as well as portable monitors. 
Spain Under the legal levels. 
Switzerland Only possible with a license and under control.  The level is usually 

limited at 10 nSv/h above background. 
United Kingdom There is not a UK policy to allow this.  For most smelters, 

commercial pressures dictate that no radioactivity is present in the 
melt / product. 

U.S.A. Some U.S. states have NORM and TENORM regulations that exempt 
materials below certain levels.  Otherwise, there is only one licensed 
mill in the U.S. that is allowed to melt radioactively contaminated 
material.  This facility only melts about 5,000 tons of this material per 
year.  
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REPORTING 

Q R 1 - Are there reporting requirements for alarms 
at metal processing facilities?  

[If so, explain.]

yes, 27, 56%

no, 21, 44%

yes no
 

 
Comments on Q R 1 

Australia For most states the metal processing facilities must notify the relevant 
radiation competent authority. 

Austria Currently there are no provisions for reporting in Austria. It is 
planned to establish a data base for all cases of illicit trafficking, 
including contaminated scrap metals. At this time a reporting system 
will also be established. 

Bangladesh Not applicable in relation with scrap metal monitoring. 
Bulgaria To the responsible control bodies not later then 24 hours after 

detection of radioactivity in the scrap. 
Canada Due to the fact that radiation monitors are not prescribed for metal 

processing facilities, the reporting requirements are guidelines only. 
For consignors, carriers and consignees, if an event occurs that can be 
classified as a Dangerous Occurrence under PTNS Regs 19, there are 
reporting requirements prescribed 

Croatia Yes, in such case, the metal processing facility is obliged to report the 
alarm to the inspector in Ministry of Health and Social Welfare. 

Czech Republic By SUJB Recommendation: Any such alarm is to be reported to 
SUJB (to its Regional centers.  

Denmark National Institute of Radiation Hygiene (NIRH) must be informed of 
any findings of radioactive material. 

Dominican Republic Just to inform CNAN immediately 
Estonia (ERPC) We have guidelines issued by us according to which we operate. The 

guidelines are in accordance with the Radiation Act. 
France The reporting system allows to quantify the number of alarms and to 

determine its causes. Most of the alarms are triggered in relation to 
stainless steel products.  

Georgia Notification of Regulatory Authority - Nuclear and Radiation Safety 
Service. 
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Comments on Q R 1 
Germany (BDSE) Anyone who finds radioactive material has to communicate this to the 

competent authority if the amount of radioactivity is above a level 
that is considered hazardous for public health and the environment. 

Germany (MENCNS) Anyone who finds radioactive material has to communicate this to the 
competent authority. 

Hungary The corresponding notification channel for the response scenario are 
defined in 17/1996.(I.31) Governmental Decree. 

Iceland Not applicable 
Ireland Yes, in the past while Irish ISPAT was operational there was a 

reporting requirement.  Any level above background that was not 
determined to be a false alarm was reported to the Regulatory Service 
of the RPII.  

Kazakhstan Alarms reported within 24 hours to Committee on Atomic Energy and 
to other oversight bodies as laid down in respective legal 
documentation.   

Latvia The framework law on radiation safety and nuclear safety obliges to 
report any incident and accident with radiation sources. 

Lithuania Yes. The Radiation Protection Centre and other state authorities will 
be informed without any delay. 

Luxembourg See explanations given above. 
Malaysia Radiation Protection Officer will contact Atomic Energy Licensing 

Board. 
Netherlands 
(IMHSPE) 

Since 2003 firms who trade in scrap above a certain level are obliged 
to use equipment tot measure radioactive substances in scrap. The 
firms need to register the alarms and have to arrange financial 
securities and have a radiation specialist working for the firm. 
Furthermore, in case of alarms they need to report this to the 
Inspectorate. 

New Zealand Not specifically alarms. There are requirements to report to NRL 
certain types of radiation incidents. 

Poland None has been established yet. 
Portugal Reporting of services of appropriate region governor and competent 

authority.  
Russian Federation 
(CRIISI) 

Reporting requirements are given in the medical-sanitary regulations. 

Slovakia Reporting to the Public Health Authority is obligatory. 
Slovenia Formally not. But in all cases, the SNSA is informed timely. 
South Africa (URC) Report incidents to Nuclear Authorities.  Report Radioactive incidents 

to HAZCOM Register to Repertory. 
Spain It is contained in the second annex of the Protocol. 
Switzerland Report to regulatory authority and/or licensing authority. 
Tajikistan There has been no such reporting practice. It will be taken into 

account in the future.    
Turkey After confirming the alarm and localizing the source both the private 

companies and border gates should inform TAEA. Private companies 
inform TAEA according to their response plan and border gates 
inform TAEA according to the procedures mentioned in the 
attachment to this questionnaire.  

United Kingdom There are safety requirements to notify the safety regulator (HSE) if 
an employer discovers radioactivity.  The industry is encouraged to 
notify the main environmental regulator.  Reporting requirements 
otherwise a determined locally. 
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Comments on Q R 1 
U.S.A. There are currently no regulatory requirements in most cases to report 

detected radioactive materials. 
 

 

Q R 2 - Does your Ministry(office/organization) investigate all 
reports on detected radioactive materials/alarms?

yes, 37, 77%

no, 11, 23%

yes no
 

 
Comments on Q R 2 

Australia Varies with Jurisdiction, but most respond. 
Bangladesh Not applicable in relation with scrap metal monitoring. 
Canada All reports will be assessed, however, not all reports will lead to a site 

visit. 
Estonia (Customs) There are monthly reports from Customs border monitors and data 

about radiation alarms exceeding 0,3 µSv/h. 
Estonian Customs has the right to investigate cases with illegal 
radioactive sources. 

France Once an alarm requires intervention by a State authority, this 
authority keeps a record of the incident. 

Germany (MENCNS) In Germany this is the responsibility of the States (Länder). The 
federal ministry is supervising the fulfillment of the tasks of the 
States. 

Hungary The organizations (including HAGA) are listed in 17/1996.(I.31)  
Governmental Decree. 

Ireland Yes, the RPII did and would still do so if the presence of radioactive 
material in a scrap-yard was detected/suspected. 

Italy They are considered only in internal procedure. 
Lithuania The Radiation Protection Centre investigates all reports, the 

Lithuanian Criminal Police Bureau investigates only reports which 
can be connected with criminal act. 

Luxembourg The Division for Radioprotection always carries out controls at the 
site in case of alarms and prepares a report (see explanations given 
above). 

New Zealand When aware. 
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Comments on Q R 2 
Philippines If called upon, we would, but we have not received any reports from 

unlicensed institutions 
United Kingdom Not all.  We assess all reports of such incidents, but only investigate 

(normally jointly with the safety regulator) finds of significance. 
 

 

Q R 3 - Does your agency 
(Ministry/office/organization) follow-up with the 

receiver/originator of rejected shipments containing 
radiologically contaminated scrap metal?

yes, 32, 67%

no, 16, 33%

yes no
 

 
Comments on Q R 3 

Australia Varies with Jurisdiction, but most investigate with view to 
prosecution. 

Bangladesh Not applicable in relation with scrap metal monitoring. 
Canada This is not prescribed. Follow-up is based upon the assessment 

performed at the time of reporting (ie. low risk vs medium or high). 
Estonia (Customs) Estonian Customs has a right to contact with customs of other 

countries to solve customs violations. 
Estonia (ERPC) We inform and reach the agreement on the following procedures 

concerning the radioactive source. 
Hungary Within the country such a shipment will remain under the control of 

the responsible agencies. 
Ireland Irish Ispat Ltd did and the RPII assisted if required.   
Philippines No reported incidents. PNRI can and would follow up if such 

incidents are reported. 
United Kingdom Not in all cases, and normally only with the receiver.  We use the 

INTERPOL ECO-MESSAGE to communicate with regulators in the 
country of origin, but only for the most significant cases.  In general, 
follow-up is a commercial issue. 

U.S.A. This follow-up usually occurs, but is not always required. 
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Q R 4 - Are metal processing facilities allowed to 
perform their own investigations and corrective 

actions on found radioactive materials?  
[If so, what level of training is required for these site 

workers?]

yes, 25, 52%

no, 23, 48%

yes no
 

 
Comments on Q R 4 

Australia Where the regulator is satisfied that competent personnel are 
available. Basic training in radiation safety. 

Azerbaijan The required knowledge in radiation safety and use of radioactive 
materials. 

Bangladesh Not applicable in relation with scrap metal monitoring. 
Belgium There exists no regulation. We recommend however to refer to an 

authorized organ if the radiation level at the outside of the vehicle is  
< 5µSv/h. 

Canada This is not prescribed. The use of appropriately trained is 
recommended (ie. radiation specialist consultants). 

Czech Republic It is a licensed activity.  
Finland (STUK) Internal training. 
Georgia In accordance with licence. 
Germany (MENCNS) The workers need special knowledge in radiation protection. 
Hungary First of all, they have to support the investigation of the responsible 

organizations listed in 17/1996.(I.31) … Governmental Decree. In 
addition they are allowed to perform their own investigation and 
corrective actions. 

Iceland Not applicable 
Indonesia It has not been regulated. 
Ireland Yes.  The person nominated was known as the Radiation Protection 

Officer and would have undertaken a suitable four day training 
course. 

Kazakhstan Yes, supervised by relevant authorities. 
Kyrgyzstan Middle level. 
Latvia They have to perform investigations aimed to establish whether the 

monitoring was performed in-correctly or a conformity statement was 
made without monitoring. They have to notify the Radiation Safety 
Centre and Radioactive waste management agency without delay. 

Luxembourg The industries that have a qualified person in radioprotection may 
undertake their own controls and take appropriate measures.  These 
measures must however be confirmed by the competent authority. 
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Comments on Q R 4 
Malaysia Once the load was found contaminated, the load will be isolated at a 

isolated location until further investigation by officer. 
New Zealand Licensee is responsible for safe care. 
Philippines No information as of this date. PNRI is just organizing awareness 

training for scrap metal dealers. Participation is still voluntary as to 
date. 

Poland Radiation protection officers – national level. 
Romania (CNCAN) The processing facility shall use authorized organization for 

performing investigation. 
Slovakia Qualified experts of the facility must have a licence issued by the 

Public Health Authority. 
Slovenia They perform the investigation only to certain extent. The formal 

investigation is performed by the SNSA, police and Customs, as 
appropriate.  

South Africa (URC) Don’t know 
Spain Advance level of formation - expert. 
Sweden In consultation with the Radiation Protection Authority. 
Switzerland Training course, given by the regulatory authority. 
Tajikistan Yes, if the company is interested in its own investigation. However, 

in practice investigations are performed by experts of Sanitary and 
Epidemiology Service, Ministry for Emergency and Civil Defence, 
etc. 

Turkey Radiation protection, response plan tactics and equipment usage. 
United Kingdom The employer must meet the requirements of national radiation safety 

regarding training- there must be a competent supervisor available to 
advise the site workers. 

U.S.A. This investigation may be allowed by the State Radiation official if 
the facility has the resources and ability.  The facility also may be 
required to have a radiation consultant rework the shipments.  There 
is usually no required training schedule other than basic awareness 
and familiarization with the survey meter.  Some site workers may 
have basic radiation awareness and familiarity with hand-held 
radiation meters. 
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Q R 5 - Is there a national database on detected 
radioactive materials? Who is the information 

available to?

yes, 28, 58%

no, 20, 42%

yes no
 

 
Comments on Q R 5 

Australia The National Regulator, ARPANSA, has developed a database based 
on information forwarded by the other Jurisdictions. It is available to 
all Jurisdictions.  

Azerbaijan Law-enforcement agencies. 
Bangladesh Not applicable in relation with scrap metal monitoring. 
Belarus Customs Committee, Department for Supervision of Industrial and 

Nuclear Safety of the Ministry for Emergencies 
Bulgaria None Nuclear Regulatory Agency and other Control bodies. 
Canada The CNSC maintains a record of estoppels issued to allow transport 

of affected loads 
Croatia Yes, it is available to any relevant governmental service. 
Czech Republic Custom database available to The Custom Office and to SUJB. 

The SUJB has a database of all such events (not only from borders).  
Dominican Republic To the regulating authorities 
Estonia (Customs) Yes, it is and it is available for the responsible Customs officers. 
Georgia Nuclear and Radiation Safety Service, Ministry of Environment. 
Germany (MENCNS) Information is collected and published each year for the German 

parliament. 
Hungary It is available to the related/responsible organizations. 
Iceland All information is gathered at IRPI and it is available to those 

requesting information.  
Ireland Yes.  It is held by the Regulatory Service of the RPII 
Italy It is in progress. 
Kyrgyzstan National contract point. 
Latvia Cases with sealed sources are reported to IAEA database and also 

registered in database for radioactive waste disposal if cargo was not 
send back to origin, but waste are disposed within country 

Lithuania The database is in the Radiation Protection Centre. The information is 
available to State competent authorities. 
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Comments on Q R 5 
Luxembourg There exists a national register/database containing all reported 

incidents. This is an internal register and is only accessible to this 
competent authority.  

Malaysia Atomic Energy Licensing Board (Malaysia). 
Netherlands 
(IMHSPE) 

The Inspectorate has a database which contains all alarms (200 per 
year) which are reported by scrap companies. 

New Zealand NRL maintains an incident database that records details of known 
incidents. 

Philippines None. 
Poland NAEA. 
Portugal No database exists. There are only reports when ITN experts are 

requested. 
Romania (CNCAN) Only for orphan sources. The information is available to regulatory 

body (CNCAN) staff and to other authorities. 
Serbia and 
Montenegro 

Ministry for Protection of Natural Resources and Environment 

Slovakia International (IAEA, EU) and national institutions. 
Slovenia All reported cases are filed among others also at the SNSA, which is 

also the contact point for the IAEA Illicit Trafficking Database. 
South Africa (URC) The industry, HAZCOM Joint Committee have set up there own 

Register of all Radioactive incidents are recorded. 
Spain Under preparation 
Sweden Reported events are registered. 
Tajikistan Not established yet. 
Turkey IAEA and related National Authorities. 
United Kingdom Some incidents are recorded by the regulators, but there is no 

systematic scheme 
U.S.A. The U.S. Nuclear Regulatory Commission maintains the Nuclear 

Materials Events Database, which lists lost, stolen, abandoned and 
found discrete sealed sources.  The information is reported to this 
database by the State Radiation Official and it is only available to 
certain government officials. 
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Q R 6 - Are metal processing facilities allowed to accumulate 
detected radioactive materials on-site?  If so, what are the 

restrictions?

yes, 18, 38%

no, 30, 62%

yes no
 

 
Comments on Q R 6 

Australia Yes, but only when licenced to do so. 
Bangladesh Not applicable. 
Belgium Temporary storage is acceptable to await intervention by an 

authorized organ. 
Canada If the material is exempted from applicable Regulations, it could be 

allowed to accumulate. If the material is not exempted, the facility 
could not possess the material without an appropriate licence. 

Czech Republic Some of them – by a license of the SÚJB. Inspected by SUJB.  
Finland (STUK) The storage shall fulfill the requirements given by STUK. 
France With the exception of a specific authorization allowing the control of 

installations of high risk to detain radioactivity, such accumulation is 
not permissible. 

Germany (BDSE) Accumulation is allowed in accordance with the local radiation 
protection authority. 

Hungary It is not allowed to accumulate them (without licence) on-site. They 
have to be transported to the designated laboratory and – following 
the investigation – to the repository or final depository. 

Iceland Not applicable 
Ireland In the absence of a designated storage facility, detected materials are 

normally held under licence in the premises where they were 
detected. The custodian of the premises must comply with specific 
conditions of storage, labeling, monitoring, security arrangements etc 
as set out in the licence.  Irish Ispat Ltd is now in liquidation and the 
liquidator is currently making arrangements to return all isolated 
radioactive materials to another country.    

Italy The Regulatory Body only authorizes the operation of facilities for 
storage of big amount of radioactive material managed by specialized 
companies. 

Latvia Only temporary short-term storage to prepare appropriate transport 
package. 

Lithuania Only for the period before they are taken by the Radioactive Waste 
Management Agency for transfer to interim storage facility. 
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Comments on Q R 6 
Luxembourg To a certain extent, companies may temporarily store radioactive 

materials, particularly NORM and TENORM that has been found in 
recycled metals before these materials are transferred to an authorized 
installation abroad.  Such radioactive storage can only be done at 
authorized places that are not accessible to non-authorized persons 
and are of no danger for workers and the environment. 

New Zealand Rare case-by-case basis, would be only for a short time. 
Philippines No national regulations on this at the present time. 
Poland According to decision of the competent authority. 
Russian Federation 
(CRIISI) 

The metallurgical works are allowed to accumulate detected 
radioactive materials on-site in special places of temporary storage for 
no longer than one year. 

South Africa (URC) We as a company have a small load of radioactive (NORM) on site. 
We have isolated the load material and have contacted the authorities. 
However nobody knows how to proceed with non-ferrous radioactive 
material. 
Ferrous, below a level of 10 Bg/gram can be sent to a licensed steel 
mine. 
We received a radioactive source and I contacted the Department of 
Health, they came on site and removed the source immediately. The 
source was traced back to a mine where the source was reported 
stolen from the mine. 

Spain Under special conditions until the Government comes to pick it up 
(more or less 15 days). 

Sweden Defined case by case. 
Switzerland According to the individual license. 
Turkey In case of contaminated metal, private companies have a special place 

for accumulation and periodically TAEA transport these 
contaminated materials from the site. But if a radioactive source is 
detected, TAEA experts respond to the incident immediately. 

United Kingdom This is done where appropriate in recognition of the transport 
component of the costs of disposal.  However, this facility is not 
automatically extended to all operators, so that it is not provided 
where there may be cause for concern by the regulators.  The 
restrictions vary –normally not more than 3 months and never more 
than 2 years. 

U.S.A. Some U.S. States allow facilities to store found radioactive materials 
for a specified period of time.  All material must be properly stored 
and labeled. Sealed sources must be disposed of properly, in 
accordance with the State’s instructions. 
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EXPERIENCE 

 
Q E 1 - If you have ongoing scrap metal monitoring programs, are there any lessons 

learned to share with other countries?  
Please describe. 

 
v 30 countries (63 percent of those responding) provided additional experience-

related information in response to this question. 
 

 
Comments on Q E 1 

Australia On one occasion, the daily checks were not performed at a scrap 
metal yard.  Through a business procedure, the yard shifted the load 
to a different scrap metal yard, where it alarmed their monitors and a 
disused Cs-137 source from a fixed radiation gauge was isolated.  
When the first yard checked to see why the load didn’t alarm there, 
they realized that an electrical plug had come loose, so their monitor 
didn’t have power.  Because of this, they had already taken ownership 
of the source, and were stuck with the disposal costs. 
After responding to an alarm at a scrap metal yard, the officer from 
the state authority noted that the radiation source could not be found 
in the load of scrap metal after it had been off-loaded from the truck.  
Going back and re-checking the truck, the source was found to be a 
recently-repaired weld.  Clearly, the repair had been effected using 
thoriated welding rods.  The driver asked if his truck was now 
“illegal”.  The officer assured him that his truck was legal, but if he 
wanted to use it for hauling scrap metal, he’d probably need to get the 
thoriated weld removed and replaced with non-thoriated weld, 
because he would continually be setting off alarms. 
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Comments on Q E 1 
Austria Due to the Austrian experience monitoring cannot guarantee that the 

monitored material is free of any radioactive contamination – even 
though the monitoring system does apparently not discover any 
radioactive contamination. 
Austria is of the opinion that the problem of radioactive contaminated 
scrap metals is no mandatory issue of the Radiation Protection 
Authority, but rather a question of the commodities’ specifications as 
part of the contract between two private parties. The verification of 
the agreed specifications is not a duty of the authorities,but falls 
within the responsibility of the contracting partners.  
But for radiation protection reasons it is necessary to prevent the 
transport of radioactive contaminated scrap metals around the globe. 
Therefore it is necessary to make sure that anybody placing scrap on 
the market guarantees that the material is in line with the 
specifications agreed and that it is free of any radioactive 
contamination or radioactive sources.  
Besides high penalties for the non-observance of this principle, 
Austria intends to establish easy executable provisions of Austrian 
law regarding the costs bearing for the management and disposal of 
the radioactive contaminated scrap metal parts. 
The locally competent authority is planned to decide the proper 
management and disposal of the contaminated material. All respective 
costs must be paid by the owner of the scrap metal. In case of a 
foreign owner, who is not seizable, the particular purchaser will be 
subrogated against. It is also intended to take the used means of 
transport as security for the recourse.  

Bangladesh We are planning to start scrap metal monitoring programs soon. 
Czech Republic Scrap metal monitoring program of metal processing facilities is 

based on threats of financial losses. This is why it functions. Main 
metal melting companies are equipped with portal monitors and/or 
hand-held devices. They also monitor their production.  
Some of scrap metal collectors are equipped with portal monitors 
and/or hand-held devices as well. The threat of possible financial 
losses is the best regulator. It creates the pressure to scrap metal 
collectors to buy radiation detectors. 

Estonia (Customs) Estonian Customs is not aware of any ongoing scrap metal 
monitoring program. There were a couple of cases, but they happened 
7-8 years ago.  Lesson is that moving full of scrap metal railway 
wagon can shield from monitor some low radioactive metal pieces, 
which can be discovered only by reloading, using radiation pagers. 

Finland (STUK) For commercial reasons, each major facility in Finland dealing with 
scrap metal has considered necessary to take measures against the risk 
of radioactive materials in scrap metals. These actions go beyond the 
recommendations and official requirements on the radiation safety. 
Thus any special regulatory framework for scrap monitoring has not 
been seen necessary. 
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Comments on Q E 1 
France We were not able to cover all questions since several related to 

competences of other services and, given the deadlines, it was not 
possible to coordinate all their replies. 
The other services in France that are potentially involved are: 
-  Customs authorities (control at the border of the country),  
-  The Department for the Prevention of Pollutions and other Risks of   
the Ministry of Ecology and Sustainable Development that is 
mandated to control installations at risk and, in particular, the metal 
scrap recycling companies, 
-  The Department of Energy and of Primary Resources of the 
Ministry of Economy, Finance and Industry that is mandated to apply 
the Directive of the European Union concerning the transfer of 
materials and radioactive wastes between the countries of the EU. 

Indonesia None. 
Ireland Not applicable 
Italy Our organization is not charged to carry on specific scrap metal 

monitoring programs.  But following information got from 
radioactive control companies, we know that the main issue in this 
field is related to the availability of very effective detection systems 
using high technology instruments. 

Kazakhstan No special monitoring programs. Enterprises certified to use sources of 
ionizing radiation report annually to Committee on Atomic Energy on 
detected radioactively contaminated scrap metal and on 
action/measures taken with respect to its long-term storage/disposition. 

Kyrgyzstan Weak training, have no settings equipment. 
There exists transport of contaminated scrap metal that is not 
accompanied by relevant documentation. 

Latvia Material should be monitored at the place of origin by representative 
from buyer, there shall be provisions in contracts to allow such 
procedure.  
There should be arrangements among national regulatory authorities 
in field of radiation safety and also among national radioactive waste 
management operators (agencies) to coordinate activities related to 
export/import if orphaned radiation sources or contaminated material 
is found. 
Penalties and fees should be minimized if all parties involved have 
monitoring systems and try to control situation to prevent non-
reporting and/or non legal disposal into environment. 

Lithuania There was a large inspection programme carried out by the Radiation 
Protection Centre in 2002-2003 with the aim to check and evaluate 
how the metal scrap yards are prepared to detect the radioactive 
contamination in scrap metal. 
Training courses in radiation protection are planned to be held in 
2004 for scrap metal yards employees in Lithuania (organized by the 
Radiation Protection Centre). 
Draft order of the Director of the Radiation Protection Centre on 
Procedures of control of radioactive contamination of and metal 
products in scrap yards and reprocessing plants exist. It describes how 
to deal with radiation, if it is detected in the scrap metal. 
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Comments on Q E 1 
Netherlands 
(IMHSPE) 

The Dutch Inspectorate of the Ministry of Housing, Spatial Planning 
and Environment enforces the Nuclear Energy Act in general and 
legislation on measuring equipment for scrap companies in particular. 
Actions are taken on the reports of companies (about 200 times per 
year) in which they inform the Inspectorate that they have become in 
possession of radioactive scrap. In such cases the Inspectorate obliges 
the firms to take measures (enforcement) to have the radioactive 
contamination separated from the scrap. Specialized firms are doing 
this job, paid by the scrap company. 
 Furthermore, the Inspectorate inspects scrap companies (at the 
moment 50 to 100 companies per year) to ensure that these companies 
comply with the legislation on detection equipment. At this moment a 
lot of Dutch companies, about a hundred, have such measuring 
equipment, but other obligations, concerning registration and 
financial securities are badly complied with. 

New Zealand Three scrap yards in different main centres within New Zealand have 
installed radiation detection equipment. Detection of radioactive 
material when notified to NRL is treated by NRL as an incident. 
Lessons learned from these incidents would be worth sharing. 

Norway In Norway, monitoring of scrap metal is done by the operators of each 
melting facility. Potential economical consequences of radioactive 
contaminating of production facilities and products caused by the 
melting of a source seem to serve as a good motivation to invest in 
monitoring equipment. If scrap metal proves to be contaminated the 
load is not accepted and the ship has to return to the place of origin. 

Philippines Current efforts involve the organization of training and awareness 
programs for metal scrap dealers and other related industries. Close 
coordination with relevant authorities, such as the Department of 
Trade and Industry, is being actively pursued to establish rules and 
guidelines for smelters/exporters in the case where radioactive 
materials or radioactively contaminated metals are detected. 
Memorandum of Understanding and /or Agreements have to be 
established as generally these industries are not subject to the 
regulatory control of the PNRI which is the regulatory body for 
radioactive material use and application in the Philippines. 

Poland There is a need for international recommendations on uniform 
radiological criteria concerning scrap metal monitoring (e.g. two 
times background level, gamma dose rate level – distance). 

Portugal Nº of radiological contaminated scrap metal occurrences registered by 
ITN: 
 2003 ………………10 
 2002 ………………..8 
 2001………………...1 
 2000………………...1 

Romania (CNCAN) In present, based of the provisions of the Nuclear Law and 
Radiological Safety Fundamentals Norms, CNCAN is preparing the 
regulation (norms) regarding the control of collection, processing, 
import and export of scrap metals. 
The above regulation will include the requirements for the  customs 
and processing facilities perform control of scrap metals. 

Russian Federation 
(CRIISI) 

The experiences in training personnel of metallurgical works in 
radiation safety methods is accumulated. 
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Comments on Q E 1 
Slovakia Disposition of orphan sources is done free of charge and is paid by a 

special State fund for decommissioning of nuclear facilities and 
radioactive waste. 

South Africa (URC) We, as a company have had numerous incidents of receiving 
radioactive material over the past 10 years. We have portal monitors, 
educated our W/B operators, reps, buyers, supervisors on visible 
inspections of material, first Line of Defence. The more times the 
material is checked the better. 
Educated/training weighbridge personnel on how the equipment is 
used, the operating of the equipment. 
Written alarm procedures are posted for all employees. Signs posted 
alerting customers of our alarm procedures. All incidents are reported 
to NNR, Department of Health and to HAZCOM Register of 
Radioactive incidents. 
In South Africa the various industries dealing with scrap metal, like 
the Metals Recyclers Association, South African Iran and Steel 
Institute, Non-Ferrous Metals Industries Association and Institute of 
Foundrymen have established a Committee to discuss hazardous 
materials.  A register is kept with all incidents where radioactive 
material was received at any one of the yards. A register is also kept 
of radiation equipment utilized by each company from the various 
associations. 

Spain • The collaboration of all operators is essential. 
• The Government and companies should share the management 

cost. 
• Training and information within the chain is very important, 

especially for the workers who operate the detection system. 
• Agents are “collaborators”, not” guilty” for the detection of 

contaminated scrap metal. 
Sweden A risk analysis has been conducted. 
Turkey See Attachment 1 for sample instructions for border/gate. 

See Attachment 2 for notification form for border/gate. 
United Kingdom The UK Government announced in April 2003 that screening was to 

be introduced at points of entry to detect illicit importations of 
radioactive materials - and that programme of work is currently being 
implemented. 
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Comments on Q E 1 
U.S.A. The inclusion of radioactive material in scrap metal shipments is an 

international problem.  Border and facility monitoring systems can 
make a difference.  In the U.S. alone there have been more than 5,000 
reported detections of radioactive material in scrap metal during the 
period 1982 – 2001.  This number is considered low because not all 
detections are reported by the facilities. By the time the scrap reaches 
the metal processing facility the origin of the material is not known 
due to the number of times the ownership of the material has changed.  
It may also be difficult to determine if the material is from national or 
international sources. Therefore it is critical to have radiation 
monitoring at all scrap yards and metal melting facilities, as well as 
international borders. 
It is known that scrap metal can shield the radioactive material, 
depending on the location of the material in the load.  Tests conducted 
in the U.S. have proven that a radioactive source may be undetectable 
if it is located greater than 0.6 meters inside the shipment, due to the 
shielding of the truck walls and the scrap.  Therefore, the smaller you 
can make the mass you are monitoring, the greater the chance of 
detection.  This is the logic behind the pilot radiation monitoring at 
U.S. ports of entry.  There is no way to adequately monitor an entire 
shipload of scrap metal.  However, by monitoring each grapple load, 
the chance of detecting radioactive material is greatly enhanced. This 
system can be used for both imported and exported scrap metal.  This 
system has been shown to be very effective at detecting radioactive 
material, and is described in the U. S. report to the UNECE entitled 
“A Pilot Study to Detect Radioactive Materials in Imported Scrap 
Metal at Seaports”.  A copy of this report will be made available from 
the UNECE in April 2004. 
The international community needs to formulate approaches which 
will eliminate or reduce the release of radioactive material into the 
scrap metal supply. 

Vietnam At present, Vietnam is developing regulations to control “orphan 
sources” and radioactively contaminated scrap metal. The relevant 
information and regulations from other agencies are now being 
collected. But there is not much information available, thus we cannot 
fill-in all the above-mentioned questions. We hope that in the future 
we will have more information to be provided. We feel that the 
information from the Expert Group Meeting on Monitoring of 
Radioactively Contaminated Scrap Metal will very useful for us in 
developing regulations.  
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Attachment 1 

Sample instructions for border gates 

Provided by Turkey 

INSTRUCTION MANUAL OF RADIATION DETECTION SYSTEM 
AT THE BORDER GATES 

There should be a book of record in every gate where the radiation detection system 
exists.  Every page of this book should be stamped and signed by the competent Customs chief. 

The above-mentioned book of record comprises parts of date, time, information about 
shift change, condition of the system and a section for explanation. 

Change of shift should be done after checking the system with calibration source.  

Customs enforcement officer should make all necessary controls and measurements for 
the system as described in the radiation detection system user manual.  If there is an increase in 
the radiation level when a vehicle passes through the port of entry, the vehicle that carries the 
suspected goods should be moved to a solitary place which is under the control of Customs 
enforcement administration instead of forwarding it to the Customs administration for Customs 
formalities. Then, a security zone should formed around the vehicle to prevent anyone from 
contacting the radioactive material. After taking all these precautions the vehicle should be 
investigated with the hand-held detector. 

For every alarm case Nuclear and Radioactive Material Incident Notification Form should 
be filled and sent to TAEK (0 312 287 87 61) via fax and also it should be confirmed by phone (0 
312 287 52 46 – 0 312 287 57 23) that it is received by TAEK. 

If there is need for a declaration of an incident to TAEK at the weekends, formal holidays 
and after working hours, the Customs enforcement officers should have to call TAEK security 
officers on duty from the number 0 312 287 15 29 so as to inform TAEK from the incident.  Also 
again they have to fill nuclear and radioactive material incident notification form and sent to 
TAEK via fax. 

TAEK should evaluate the incident as soon as possible and sent its decision to the relevant 
Customs enforcement via fax. 

Relevant Customs enforcement administration should have to make the necessary 
transactions according to TAEK’s evaluations and should inform the General Directorate. 

If the goods that contain the radioactive material have a control certificate, this certificate 
should also attached to nuclear and radioactive incident notification form and should be sent to 
TAEK via fax. The officer who filled this notification form should also state his/her name, 
surname, title and employment record number and his/her signature on the form. This form should 
be kept in a dossier (if the gate  is included in ”Denunciation and Land Gate Prosecution 
Program” the necessary information about the incident should be stated in the explanation section 
of this program).  

If the Customs enforcement administration had only the radiation pagers, they have to fill 
only necessary sections related with radiation pagers in the Nuclear and Radioactive Material 
Incident Notification Form and should follow the instructions stated above. 
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So as to avoid the vehicles to hit the panel detectors, Customs enforcement should have to 
take the necessary precautions. 

In the case of any strike of vehicles to panel detectors or any fail in the system because of 
different cause, should be stated as a report, describing clearly the cause of incident and the 
condition of the system.  Customs enforcement should inform General Directorate about the event 
immediately.  

In the case of a failure of the panel detectors, the usual controls should be performed by 
hand-held detectors.   
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Attachment 2 – Sample notification form for border/gate (Provided by Turkey) 

NAME OF CUSTOMS 
ADMINISTRATION PHONE NUMBER FAX NUMBER 

   

TYPE OF 
VEHICLE 

REGISTRATION 
PLATE OF 
VEHICLE ROUTE OF VEHICLE 

COMPANY TITLE AND 
ADDRESS 

    
FIRST DRIVER NAME/SURNAME PLACE OF BIRTH/DATE FATHER NAME 

   
SECOND DRIVER 
NAME/SURNAME PLACE OF BIRTH/DATE FATHER NAME 

   

Measured value of Fixed System at normal condItIons .............................Kcps 

Measured value of Fixed System at alarm 

 conditions Ch1/Ch2 
...........................  
Kcps ................ Kcps 

 X10 X100 X1000  

MEASURED VALUE OF HAND-HELD DETECTORS AT 
NORMAL CONDITION    µR/hr 

MIN. VALUE MEASURED AROUND THE VEHICLE BY 
HAND-HELD DETECTOR    µR/hr 

MAX.VALUE MEASURED AROUND THE VEHICLE BY 
HAND-HELD DETECTOR    µR/hr 

MAX. NUMBER MEASURED AROUND THE 
VEHICLE/CARGO BY RADIATION PAGER ........... (NUMBER) .......(IN WORDS) 

Detailed Information about cargo   

Type of Cargo   

Amount of Cargo   

Weight of Cargo   

IF CARGO HAS A CONTROL TICKET ATTACH IT 
TO FAX 

 
YES 

 
NO 

TAEA EVALUATION   EXPLANATION 
 
Radiation level is normal, no inconvenience for 
vehicle exit/entry 
 

 
 

 
 
Radiation level is high, vehicle and cargo should 
be forwarded to a security zone and should be 
waited for TAEA investigation 
 

 
 

 
 
The cargo that has the proper control ticket, has no 
inconvenience for exit/entry 
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Radiation level is high at the vehicle/cargo that has 
the control ticket. The vehicle/cargo should be 
forwarded to a security zone for TAEA 
investigation 

 
 

 
 
 
 
TAEA Nuclear Safety Department 
Expert who  evaluates 

Name – Surname - Signature 

TAEA Radiation Health and Safety Department 
Expert who evaluates 

Name – Surname - Signature 

 
Date and Time: 

 
 

TAEA Competent 
Name - Surname  - Title - Signature 
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C. NATIONAL EXPERIENCES 

I. Regulations and Technical Facilities for Monitoring of Radiation in Scrap Metal in 
the Russian Federation 

(a) Monitoring of radioactive contamination of scrap metal 

Monitoring of radiation of scrap metal in the Russian Federation is at present regulated by 
a number of texts, among them the licensing regulations on the procurement, processing and sale 
of scrap iron, steel and non-ferrous metals approved by resolutions Nos. 552, “Health rules and 
standards”, and 553, “Radiation safety requirements for the procurement and sale of scrap metal; 
HRS 2.6.1.993-00”, of the Government of the Russian Federation dated 23 July 2002; Ministry of 
Health order No. 325 dated 15 August 2001, “Health and safety and disease-control inspection of 
output”; resolutions Nos. 369, approving the rules governing the handling and disposal of iron, 
steel and non-ferrous metal scrap and waste, and 370, “Radiation monitoring of scrap metal”, of 
the Government of the Russian Federation dated 11 May 2001; and Ministry of Health 
instructions on inspection methods 2.6.1.-01, issued in 2001.  These require organizations and 
businesses engaged in the procurement, processing - including melting - and sale of scrap metal to 
conduct routine radiation monitoring. 

Routine radiation monitoring of scrap metal takes place at two points:  inspection upon 
arrival, to which all incoming scrap is subjected, and inspection of a consignment of scrap ready 
for sale which is used to give the scrap an official health and safety and disease-control rating.  In 
the latter case, inspections are carried out by duly accredited radiation monitoring laboratories.  

In the case of consignments of scrap destined for export, and when scrap is found to 
contain gamma-ray doses exceeding the natural background, the strength of the dose at the surface 
of a freight unit ready for dispatch is also measured. 

Inspection upon arrival 

All incoming scrap is subject to inspection upon arrival.  The inspection is to check the 
level of gamma radiation.  Accoding to the health and safety requirements for radiation safety in 
the procurement and sale of scrap metal, the inspections must reliably detect cases where the level 
of gamma radiation near the surface of the consignment exceeds [the natural background] by 0.05 
µSv/h or more.  If the radiation background is found to be exceeded near the consignment, the 
excess radiation dose of the scrap is measured. 

Businesses conduct inspections on arrival with the help of highly sensitive fixed 
installations or portable radiation dosimeters. 

Monitoring with fixed installations 

Fixed installations generally consist of two large, 50-250 kg detector units positioned on 
either side of the road or track along which vehicles or wagons carrying scrap move.  The scrap is 
monitored automatically, without operator intervention, by means of continuous measurements of 
gamma-ray levels as the vehicles move past the detectors with their recording devices.  The 
comparative specifications of a number of installations used to monitor freight in Russia are given 
below. 
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System 

Parameter SIMMET (I.P. Bardin 
Central Institute for Iron 

and Steel Research) 

Yantar 2 L 
Aspekt 

Eberline 
(Germany) 

Minimum increase in radiation dose 
from source over background that is 
reliably detected by system, nSv/h 

2-3 3-4 4-5 

Probability of false positives = 10- 4 = 10-3 = 10-3 

Can identify the radioactivity detected + - - 

Can measure the excess radiation dose 
emitted by object monitored 

+ - - 

Mass of detector units, kg 40 220 200 

 
To comply with the 2.6.1.993-00 health and safety regulations, systems must detect excess 

gamma radiation of 0.05 µSv/h or more at a distance of 10 cm from the cargo surface.  As the 
detectors are between 0.5 and 1.5 m from the cargo surface, the detection threshold of the 
monitoring system should not exceed 3-5 nSv/h. 

Monitoring with portable equipment 

Cargoes of scrap are monitored with sniffer devices (DRS-RM 1401, ISP-1401M, 
MKS-RM 1402M), radiation meters (SRP-88), multipurpose devices (DKS-96, DKS-1117A, 
MKS-A02), and high-sensitivity dosimeters (EL-1101, DKS-1119C).  Inspection takes place in a 
specially designated area where the cargo of incoming scrap is parked.  Every day, before any 
scrap is admitted, background readings from the devices are taken in the centre of the empty 
inspection area.  The measurement error is determined, and this is used to establish the control 
threshold, which is the sum of the background level and the error.  Monitoring is carried out 
by moving the detector along lines parallel to the earth’s surface at a distance of not more than 
10 cm from the outer surface of the scrap cargo.  To comply with the 2.6.1.993-00 health and 
safety regulations it is necessary to use the most sensitive devices (DKS-96, EL-1101), moving 
past the cargo at a speed not exceeding 0.1-0.2 m/s; the distance between the lines along which 
the detector moves must be between 0.3 and 0.5 m. 

Monitoring of a consignment of scrap produced for sale 

This kind of monitoring is performed by accredited radiation monitoring services.  
Initially the consignment s checked to make sure it contains no local sources of contamination; 
then the radiation dose above the background level at the surface of the vehicle carrying the scrap 
is measured. 

For the first part of this procedure, the consignment must be identified, i.e. covered by a 
document specifying the kind, quantity and dimensions of the scrap consignment and the legally 
required details of the consignee.  The scrap is evenly stacked 1.5-2 m wide and 0.3-0.5 m high so 
that the inspector can freely pass on either side of it.  The inspection sequence is as follows: check 
for the presence of local sources of contamination; if local sources are found, measure the 
radiation dose; measure the alpha- and beta-particle flow density where local sources are found.  
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The procedure for discovering a local source of contamination consists in moving the 
detector along the stack of scrap at a distance of not more than 10 cm from the surface and 
plotting points at which the device consistently reacts (sporadic false positives may occur at a rate 
of less than one every 5-10 seconds).  If the device beeps or buzzes consistently (more than once a 
second) the inspector stops advancing and carefully checks the nearest part of the stack for a local 
source.  By scanning over the adjacent surface of the stack and making use of any gaps between 
pieces of scrap, the inspector brings the detector as close as possible to the presumed whereabouts 
of the local source.  Using the rising frequency of beeps or buzzes from the device, he will delimit 
the area within which radiation levels exceed the control threshold, and mark it on a scale 
diagram. 

If there are areas where radiation exceeds the background level, the gamma radiation dose 
and levels of alpha- and beta-contamination are measured.  The dosimeter sensor is placed at the 
point where the radiation is strongest and measurements are taken until the statistical error is 
under 10% (for DKS-1119 dosimeters or MKS-RMs).  If the excess radiation dose at the point 
where the level is highest, combined with the error, does not exceed 0.2 µSv/h, the scrap 
consignment is considered not to contain local sources of contamination.  Otherwise the scrap is 
acknowledged to contain local sources and the consignment will be subjected to further checks 
and subsequent triage. 

Once the scrap has been loaded onto the vehicle, the gamma radiation dose at the surface 
of the cargo unit ready for dispatch is measured.  This may be done by means of a fixed 
installation capable of determining the radiation dose above the background level, or with portable 
dosimeters as in the case of inspection upon arrival.  The same fixed installation as is used to 
check incoming scrap upon arrival may be used for this purpose. 

(b) Legal and technical regulations on radiation control of metal scrap 

On the whole, the existing regulatory base provides an appropriate level of the radiation 
monitoring in the Russian Federation. But a number of problems remain that should be discussed 
by the Group of Experts. 

Allowed Level of Metal Scrap Radioactivity 

This extremely important problem is mentioned in the UNECE report, but it does not 
address any concrete proposals for its resolution. 

Nowadays there are national and international standards on the allowable content of 
radioactive substances in materials. If the radioactivity level in the material exceeds these 
standards, this material is recognized as radiation hazardous. The handling of such material 
requires the fulfillment of all radiation safety conditions, including obtaining of permission 
(license) for handling of such material. Radioactive wastes also correspond to this first level 
(exemption level). 

The handling of materials with a lower radioactivity level does not necessitate permission. 
But these materials are subjected to radiation monitoring and a number of restrictions on their use 
are imposed. 

There is a level of radioactivity (clearance level) below which the materials are released 
from any control because of extremely small risk of radiation exposure. This second level of 
radioactivity is several times lower than the first one and no restrictions on the handling of such 
materials apply. At the same time, radiation of such materials provokes a noticeable excess of the 
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dose rate over the background that is large enough for highly sensitive detection systems to 
actuate radiation monitoring. 

Tables 3.1 and 3.2 of the Report of ECE, EC and IAEA published in 2002 as given below 
show examples of exemption and clearance levels below which radioactive materials escape 
regulatory control. 

 

Exemption levels for some radionuclides 
 
 
Radionuclide 
 

 
Specific Activity, Bq/g 

 
Total Activity, kBq 

Cobalt 60 10 100 
Iridium 192 10 10 
Cesium 137 10 10 
Radium 226 10 10 
Uranium natural 1 1 
Americium 241 1 10 
 

Clearance levels for some radionuclides 
 
 
Radionuclide 
 

 
Specific Activity, Bq/g 

Cobalt 60 0,1 
Iridium 192 0,1 
Cesium 137 1 
Radium 226 0,01 
Americium 241 0,1 
 

It should be pointed out that there are is disagreements between these data and figures of 
some national regulatory bases. In particular, in the Russian Federation the clearance level for 
60Co is three times higher than the corresponding level given in the Table. 

But the main point is that the two above-mentioned levels of radioactivity cannot serve as 
a permissible criterion for monitoring of radioactively contaminated scrap metal.  The key reasons 
are as follows: 

(a) During monitoring of scrap metal a slight excess of radiation dose over the 
background level does not guarantee the absence of a source which radiation hazard in the scrap 
load that exceeds by far the above levels of permissible radioactivity of materials. 

(b) While re-melting even slightly radioactive scrap, a redistribution of nuclides can 
occur that may lead to products containing radioactivity that exceeds the above allowable levels. 

But, as experience has shown, the consideration of the above-listed circumstances in the 
international and national regulatory bases is a long-term affair and possibly unrealizable at all. 
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It seems to be o be useful in this context to assess once again the possibility of the use of a 
“commercial” criterion (standard) by all participants of the scrap recycling chain on a voluntary 
basis. According to such a criterion (standard), a free-selling scrap-load should not contain 
radioactivity detectable by modern means of monitoring.  This criterion (standard) should be 
specified in applicable contracts for the delivery of metal scrap. 

It is significant that the above “commercial” criterion (standard) corresponds to 
internationally recognized classifications, such as the European EFR-EUROFER scrap 
specifications, that stipulate that all metal scrap grades should not contain hazardous radioactive 
substances, materials presenting radioactivity in excess of the background level and radioactivity 
in sealed containers even though no significant exterior radioactivity is detectable due to shielding 
or the location of the sealed source in the scrap load. 

It is important to remember the existing differences in detection thresholds of the 
monitoring systems installed in different places. The situation when, for example, a supplier 
doesn’t detect radioactivity in scrap, while a buyer detects it with a high probability, cannot be 
excluded. To avoid such situations, it is vital to provide for comparability of monitoring results. 

Improvements in the reliability of monitoring of radiation: 
Comparability of results and certification of monitoring systems 
 

The process for detection of radioactivity in scrap is random in character. The detection 
probability depends on the power of a source, its radiation energy, location of the source in the 
scrap load, presence of elements shielding radiation, sensitivity of the detection system, the 
background level in the zone of monitoring, etc. 

To detect the source with a probability close to 1, i.e. to guarantee the absence of 
radioactivity in the scrap load, monitoring should be repeated many times, including the moment 
of reloading of the scrap. Such repeated controls increase the probability that radioactivity will be 
detected.  Thus, the detection systems need to be available throughout the whole chain – from 
collectors, processors, suppliers to monitoring points at frontiers and scrap users. It is a good 
practice to use different detection means (e.g. fixed systems, portable crane systems, hand-held 
devices). Multiple monitoring is useful within a single enterprise.  

All other factors being equal, the higher the sensitivity of the monitoring systems used, the 
higher will be the probability of detection. So, it is vital to use highly sensitive monitoring 
systems with a wide energy range of recorded radiation to detect all nuclides of a serious hazard 
(from 239Pu, 241Am to 60Co), especially for major suppliers and border crossing points. 

To provide for a comparability of monitoring results, it is necessary to know the 
parameters of the monitoring device used which characterize the detection probability of various 
amounts of the excess of the dose rate of sources over the background with low (241Am), 
medium (137Cs) and high (60Co) energy of gamma-quanta. 

It is important to obtain these characteristics by means of a commonly agreed procedure. 
The results of such certification of radiation monitoring devices should be accumulated in a 
database accessible for all participants of the metal scrap chain. This is very important for the 
well-founded selection of a supplier who can provide such level of radiation control so that he can 
be accepted as a reliable partner. 

Since the metal scrap market is international, it is advisable that issues related to the 
certification of systems and the creation of a database should be looked after by one of the 
international organizations, such as the Bureau of International Recycling (BIR). 
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Responsibilities of participants in the metal scrap recycling chain 

The participants of the scrap recycling chain are as follows: companies that produce and 
accumulate scrap (scrap producers), primary scrap collectors, scrap processors of the intermediate 
link, major processors being suppliers of the main bulk of scrap, transportation companies and, 
finally, scrap users. 

In principle, radioactive contamination of scrap metal can happen in the zone of 
responsibility of any one of the participants, especially due to local sources. As a consequence, the 
requirements imposed upon the radiation quality of scrap metal, the reliability of its determination 
and responsibility for the non-fulfillment of these requirements should be clearly defined by the 
corresponding standardized items of the contract commitments of the companies involved in the 
scrap recycling chain. This should be in the interest of each conscientious participant in the chain 
and will facilitate the application of the “polluter pays” principle.   

Main issues for consideration 

The present permissible levels of radioactivity of materials cannot serve as criteria for 
acceptable radioactivity in metal scrap. 

The above levels exceed the detection threshold of modern radiation detection devices.  

The content of natural radioactivity in some materials and mineral stocks is higher than 
the detection threshold of modern radiation detection devices. 

Natural radioactivity of metal materials does not exceed 5–10 Bq/kg, which is several 
times lower than the detection threshold of modern radiation detection devices used to monitor 
scrap metal. 

The decisive factor for the free circulation of metal scrap is the absence of any detectable 
radioactivity in the shipment. 

It is necessary to use radiation detection devices with a minimum detection threshold. 

The detection of radioactivity in metal scrap is random by character. The required 
reliability of detection is provided repeated controls throughout the whole chain – from scrap 
deliverers to monitoring points at frontiers and scrap users. It is almost impossible to obtain a 
100% detection probability at a single monitoring point, e.g. at frontiers. 

It is essential to certify radiation detection devices used by the participants in the metal 
scrap recycling chain. Certification should be conducted by a standard agreed procedure providing 
for quantitative parameters that determine the probability of detecting nuclides of low, medium 
and high radiation energy. 

It would be useful to establish a database on the results of certification of radiation 
detection systems used to provide for a well-founded selection of reliable scrap suppliers. 

It seems advisable to prepare and publish an international recommendation on the basic 
principles of ensuring radiation safety during collection, processing and marketing of metal scrap.  
In addition, sample contracts between participants in the scrap recycling chain could be made 
available that include also requirements for radiation quality of scrap and responsibilities in case 
of non-f Pilot Study to Detect ulfillment of such provisions. 
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II. Pilot Study to Detect Radioactive Materials in Imported Scrap Metal at Seaports in 
the United States of America 

(a) Introduction 

The U.S. Environmental Protection Agency (EPA) Office of Radiation and Indoor Air 
(ORIA), at the request of the U.S. Customs Service, initiated a pilot study to investigate the need 
for, and feasibility of, safeguarding against illicit or inadvertent inclusion of radioactive 
contamination in imported scrap metals arriving at seaports. Inclusion of radioactive materials 
with scrap metal can have major economic consequences, as well as health risks for workers and 
the public. EPA is conducting a pilot study to collect data on the frequency with which 
radioactively contaminated scrap metal is imported into the United States, as well as test the 
effectiveness of a grapple-mounted radiation detection system. The study findings will help the 
EPA and the U.S. Customs Service recommend what future actions should be taken to address 
these issues. 

EPA installed detection devices, conducted field and laboratory testing of a system for 
detecting contaminated metals, and developed and provided training for port personnel on 
operational procedures. Currently, EPA has monitored over 900,000 tons of scrap metal. The 
study provides information to improve the design of future efforts to detect radioactive materials. 

(b) Historical perspective 

Hazardous radioactivity can be present in scrap metal in three forms: as an integral part of 
the metal, as surface contamination of the metal, or as a sealed radioactive source. The greatest 
health risks to workers and the public, as well as the greatest economic impacts to the metals 
industry, are from accidental melting of sealed radioactive sources. This source category has the 
highest risks because sealed sources may have relatively high radioactivity content and may 
contain radionuclides that volatilize in the melt. 

Through 2001, there have been nearly 
4,000 reported incidents in North America involving 
detection of various types of radioactive materials in scrap 
metal. In the United States, 33 radioactive sources 
included in the scrap supply have gone undetected until 
after being melted accidentally (Turner 2001). The number 
of these sources that have originated imported scrap is 
unknown. There are indications, however, that a serious 
loss of control of radioactive sources has occurred in a 
number of countries and that some of this material is 
entering international trade.  

Off loading scrap to a barge 
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The illicit or inadvertent inclusion of radioactive material with scrap metal has generated 
significant costs for the metal industry and a potential health risk for workers and the public. The 
health and environmental impact potential from inclusion of radioactive sources in the scrap metal 
supply has been demonstrated around the world. A total of 39 deaths and 266 severe injuries as a 
result of radioactive source incidents have been documented worldwide (Turner 2001). Total costs 
of production down-time and facility clean up for source meltings at mini-mills in the United 
States have been reported to average $8 to $10 million per incident (Sharkey 1998). On this basis, 
the steel industry has borne a cost of about $300 million for such incidents over the past 20 years. 
In addition, the industry has incurred substantial costs for detection systems and for management 
of radioactive materials that have been detected. 

(c) Protection options 

Two major approaches are available to protect against radioactive materials in the metal 
supply: increased monitoring and increased source control. EPA is employing both approaches 
through its “Clean Materials Program.” The pilot study explores the need for, and feasibility of, a 
border monitoring program for scrap metal imports at seaports. Radioactive sources or 
contaminated metal are most amenable to discovery at points when bulk shipments are broken 
down for transfer. This is the case when imports are transferred from ocean-going vessels to 
barges or to vehicles for land transportation. It is also true when trucks or railcars are loaded or 
unloaded. 

Throughout the United States, the presence of radioactive materials in the scrap metal 
supply has led industry to install portal monitoring systems at the entries to steel mills and also at 
some larger scrap yards. This has greatly increased the numbers of sources detected over the past 
decade, but sources are escaping detection and being melted. Based on the number of sources 
melted and the number detected in the United States, it appears that about 7% of the sources 
mixed with scrap went undetected until after melting. Others may have been melted and gone 
totally undetected.  

The number of orphan sources worldwide is estimated in the hundreds of thousands. Even 
if as little as 7% of the sources in the scrap metal stream in the United States pass undetected into 
metal melts, the economic costs and health and environmental risks are substantial.  The portion 
of such sources that originate in imported metals is unknown. Monitoring scrap metal at the point 
of entry provides an additional level of defense against the environmental and economic impacts 
of accidentally melting radioactive materials. 

To deal with the growing problems of illicit traffic in radioactive materials and of 
“orphan” sources (sources that have escaped the system of controls on radioactive materials), the 
International Atomic Energy Agency (IAEA) is recommending that all countries adopt strategies 
for border protection (WISE 1998a). Several European countries have recently instituted border-
monitoring programs (Austrian Research Centers 2000, Duftschmid 2002). In countries that are 
monitoring imports, the rate of detection of radioactivity in scrap shipments is relatively high 
(WISE 1998a). 
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(d) Pilot project study process 

The US pilot study employed both monitoring of 
scrap shipments and laboratory investigations to evaluate 
monitoring system feasibility. Scrap metal shipment 
monitoring was conducted at transfer operations facility in 
Darrow, Louisiana and Charleston, South Carolina. A similar 
study was also conducted by industry at Morehead City, 
North Carolina.  During the study period of August 2001 to 
the present, all scrap iron, steel, and stainless steel shipments 
received have been monitored for gamma and neutron 
radiation levels. 

To collect data on the rate of inclusion of radioactive 
materials in imported scrap metal, the EPA installed radiation 
detection systems inside the grapples used by cranes to 
offload scrap metal. Details on the detection system and 
operating procedures are presented in Appendix A. 
Operations data, including detection alarms, were recorded in 
real time on a remote personal computer. EPA developed protocols for routine operation of the 
monitoring system and for response to any detection events that might occur. 

An abrupt decline in scrap steel imports through the Port of New Orleans in 2001 and 
early 2002, severely limited opportunities for data collection. In spite of this disruption in trade, 
six shipments (two barges and four vessels) of scrap steel totalling 74,000 tons were monitored at 
this port. During these initial shipments, the detection equipment was tested, problems with it 
were identified and solved, and reliable data were recorded for the last shipment during this time 
period. No radioactive materials were detected in any of the six shipments.  A more constant 
supply of imported scrap was received at the Port of Charleston, South Carolina, where over 
800,000 tons of material has been monitored. 

In addition to shipment monitoring and the resulting lessons learned from field operations, 
the capabilities of the detection system were investigated through limited laboratory testing and 
theoretical modeling.  Independent testing showed that the radiation detection system is 
appropriate for its intended use. Because the radiation detection unit is mounted on the contact 
surface of a grappler, the overall radiological response capabilities are greatly enhanced, 
increasing its overall radiation sensitivity as indicated during testing. The probabilities of 
detecting common types of medical and industrial sources with the system were also calculated. 
This modeling quantified the increased probability of detecting a source in a grapple load of scrap 
compared to scrap in the hold of a ship.  

(e) Development of monitoring protocol 

The detection system employed commercially available monitoring devices mounted on 
stevedoring company’ grapples. After a brief training session, stevedoring company employees 
successfully operated the system. Protocols were developed for responding to system alarms 
(Figure 1), managing and investigating suspect material, and coordinating response in the event of 
discovering radioactive material. The detection and reporting protocol establishes roles, 
responsibilities, and procedures for collaboration between the stevedoring company, the EPA, and 
State authorities. Both the hardware and the response system can be employed in virtually any 
United States port.  Details are presented in Appendix B. 

Close-up of Grapple Off-loading 
Baled Steel 
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Shipment of scrap metal enters the port for offloading

With USEPA radiation monitors attached to cranes (grapples), 
stevedore company offloads cargo, which is monitored for 
radioactivity by crane operator and USEPA

Radiation 
alarm occurs

Segregate 
suspect 
material

Notify the State, 
which will follow 
its normal 
notification and 
response 
procedures

Rest of 
shipment
proceeds

Shipment proceeds 

USEPA collects 
data

Yes

No

Find source
and  isolate

Buyer works with
seller to dispose of
contaminated 
material with state 
and federal oversight

Draft final report

USEPA 
representative with 
hand held radiation 
detector surveys 
suspect material

 
 

Figure 1:  Protocol for Response to Radiation Alarms at Pilot Project Seaport Sites 
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(f) Conclusions 

The risk to public health and safety as well as the large economic impacts of melting a 
radiation source warrant significant effort to screen the United States scrap metal supply. 
Information from Europe indicates that large numbers of sources are escaping the control systems 
of some countries. Consequently, the IAEA is recommending establishment of border monitoring 
programs and several countries have done so. Through this pilot, EPA has demonstrated the 
feasibility of a radiation monitoring system for imports of scrap metal to U.S. ports. Because of its 
sensitivity, as well as greater proximity to smaller masses, the grapple-mounted monitoring 
system tested in this pilot study provides substantially greater detection capability than portal or 
other types of detectors commonly used to monitor bulk cargo. 

As the statistics cited above indicate, it is not possible to detect all sources at the mill 
entrance with portal monitors. Sources are usually shielded by a housing that is designed to 
prevent dangerous exposures to the operator of the unit. This shielding reduces the likelihood of 
detecting a source. They may also be screened from the detector by the mass of metal in which 
they are buried in a truck, train car, or ship’s hold. Sources, or contaminated metal, are most 
amenable to discovery at points when a large bulk shipment is broken down for transfer. This is 
the case when trucks or railcars are loaded or unloaded. It is also true for the offloading of imports 
from ocean-going vessels to barges or to vehicles for land transportation. 

When a shipload of scrap metal arrives, before the cargo is offloaded, the ship must be 
cleared by the U.S. Customs Service. At this stage, the cargo may be monitored by U.S. Customs 
agents using small radiation detectors called “pocket pagers.” These instruments serve the purpose 
of protecting the officer by displaying information on radiation intensity but are “far less sensitive 
than fixed installed systems” (Duftschmid 2002). Radioactive materials that are buried under 
scrap metal in the ship’s hold are unlikely to be detected by these devices due to the screening 
effect of the covering metal mass. 

Grapple-mounted detection systems provide much greater capability for source detection 
than either portable or portal monitoring systems. This is a function both of detector sensitivity 
and reduced shielding during the measurement. As a result, using such systems to monitor imports 
provides an opportunity to identify any radioactive material before it is mixed with the U.S. scrap 
metal supply and also to identify its source. If caught at the point of entry, such materials can be 
returned to the exporter or properly disposed of using a portion of the funds held by the importer 
pending delivery and approval of the shipment.8 Once such systems are available, they also could 
be used to monitor scrap exports. 

The concept of monitoring scrap imports at the point where the cargo is broken into 
grapple loads is a logical extension and improvement of the existing monitoring system. Thus, 
EPA chose to test the feasibility of such a system for import monitoring in this pilot study. 

                                                
8  The importer commonly pays 50 – 90% of the shipment price in advance with the remainder due upon 
satisfactory delivery of the scrap. Even 10% of the shipment price is likely to be sufficient to cover the cost of 
returning or disposing of the material (Turner 2002). 
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(g) Findings and recommendations 

The pilot study demonstrates the feasibility of establishing a monitoring system for 
radioactive materials in scrap metals. The hardware, procedures, and protocols EPA employed in 
the pilot study provide a framework for designing future efforts to detect, identify, and isolate 
radioactive materials. The detection devices tested can be operated by stevedoring company 
employees, without causing undue interference with cargo operations. The detection and reporting 
protocol establishes roles, responsibilities, and procedures for collaboration between the 
stevedoring company, the EPA, and State authorities. Both the hardware and the response system 
can be employed in virtually any United States port. 

The detection system provides assurance against importing contaminated scrap metal. The 
initial data collected during the pilot study are not sufficient to support a definitive conclusion 
regarding the rate of inclusion of radioactive materials in scrap metal imports. Rather, the pilot 
study primarily demonstrates an effective system for identifying such inclusion. In addition, both 
laboratory testing and theoretical modeling indicate that the detection system will operate 
effectively. The modeling quantified the increased probability of detecting radioactive materials in 
the reduced mass of a grapple load as compared to the large mass of metal in a ship’s hold. 
Monitoring grapple loads substantially increases the probability of detecting radioactive sources 
(from 0% to 90 – 100%) as the scrap is offloaded. Based on the modeling developed for this 
study, most common types of cobalt-60 sources, once of the more likely contaminants, would be 
detected if located at any point within the grapple. In the grapple, the probability of detecting a 
cobalt-60 sealed source at the lower end of the typical range of activities (1.4 ?  10

-3
 Curies [5 ?  

10
7
 Becquerels]) is about 92%.  Performance testing data for the system is presented in Appendix 

C and D. 
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Appendix A 
 

Details of Detection System and Operating Procedures  
 
Shipment Monitoring 

The grapple-mounted detectors used in the pilot test were operated by the stevedoring 
company that handles most of the scrap metal imports coming through the Port of New Orleans 
and North Charleston.  The operating protocol for the study was designed to minimize impacts on 
the normal operations of commerce. After system set-up was complete, the equipment operators 
were trained. The equipment was then tested and baseline surveys were conducted. There was a 
“walk-through” of the pilot operating procedures prior to initiation of data collection. EPA 
provided on-site supervision of the monitoring effort and investigation of any suspect material.  

Data were collected to determine the rates of inclusion of radioactive materials in 
imported scrap metal. Two types of assessments of system capabilities were employed to 
supplement the information developed from the shipment monitoring effort; these involved 
laboratory testing and theoretical modeling (Table 1).  Limited laboratory testing was conducted 
on the detection unit to assess its sensitivity and response characteristics and evaluate its adequacy 
for use in a scrap monitoring system. To supplement physical testing of the equipment, theoretical 
calculations were used to model a typical configuration of the detectors installed at the port 
facility. The point of this modeling was to estimate the probability of detecting point or distributed 
radiation sources of various activity types and levels, if they are located in various regions of a 
grapple load or within a ship’s hold. 

Detection System and Data Collection 

Five radiation detection systems were installed in five grapples9 used by four cranes in 
Louisiana in order to permit continuous monitoring of two ships being offloaded simultaneously. 
Four grapples were equipped with detectors in South Carolina.  EPA/contractor personnel were 
on-site during offloading operations to provide supervision and incident response.  

If any radioactive materials were detected in scrap material being unloaded from vessels, 
an audible as well as visual alarm would occur in the crane operator’s cab. Routine operating data, 
as well as detection events, if any, were recorded on a remote personal computer. Under standard 
operating procedures, any suspected radioactive material would be placed in a separate barge and 
EPA would investigate the material with a hand-held detector to determine its activity and 
radioactive constituents. Procedures for detection system operation and incident response are 
shown in Figure 1. 

Two types of detection systems were employed in the pilot study: grapple-mounted 
monitoring devices used during scrap offloading and hand-held instruments for suspect material 
investigation.  

                                                
9  Two, 8-yard and two 12-yard, 8 tine grapples and one 17-yard grapple. 
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Grapple-mounted Monitoring Device 

The pilot test employed five grapple-mounted Cricket Radiation Detection Systems 
manufactured by Rad/Comm Systems Corp. These devices operate in three modes: continuous 
area scanning, selective grapple load scanning, and manual “search and find” scanning. Each 
system consists of four assemblies: the detection unit, battery pack, battery charger, and RC/5 
controller. The detection systems were connected to a remote (up to six miles from the crane) 
wireless data-logging system on a personal computer. The detector assembly, which is a plastic 
scintillator unit, was welded in place beneath the grapple-tree baseplate. To avoid damage during 
operations, units were “ruggedized” to withstand the high G-forces associated with scrap material 
handling, weather-proofed, and had no exposed cables. At power-up, each system automatically 
performs a self-testing routine. 

The battery box was located on the grapple tree where it would not be hit by the grapple 
tines or scrap metal. The battery box consists of a 6-V DC battery and a wireless communications 
module. The typical battery operating time is 48 hours of continuous operation. To facilitate 
operations, the battery was replaced every odd-numbered day and the backup battery remained on 
the battery charger until replacement. 

The RC/5 remote console is a separate unit from the detector assembly and is mounted 
inside the crane operator’s cab. The RC/5 console displays messages and alarms to the operator 
and transmits data, alarms and indications, and quality assurance results to the data-logger. Data 
are continuously recorded at 5-second intervals. 

Hand-held Monitoring Device 

A battery-operated (rechargeable) multi-channel analyzer was employed for investigation 
of suspect material. It has capabilities for spectral collection, isotopic identification, and storing of 
at least 200 individual spectra in memory. Containing both an NaI detector and a moderated He3 
neutron detector, the analyzer has a usable energy range of 25 KeV - 3000 KeV. An automatic 
set-up feature allows the hardware to set itself so the instrument operator has only to place check 
sources on the detector when prompted to do so. The unit also provides for automatic site-specific 
background accumulation as part of the automatic set-up. 
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Appendix B 
 

Radiation Monitoring Protocol for Imported Scrap Metal 
 

Procedures for Grapple-Mounted Detector Operation 
 

Each grapple-mounted detection system is controlled from the grapple operator’s cab. 
Upon grapple movement and power-up, the system automatically enters a self-test diagnostic 
routine. At this time the system tests the impact sensor, enables the test circuitry to simulate a 
radiation source, and reads the grapple battery box temperature and battery voltage.  

If radioactive materials were detected, both audible and visual alarms would be activated. 
In response the operator would move the suspect material to a designated area for further 
investigation. The detection protocol provided to the crane operators is summarized below and 
also shown in Figure 1. 

1. When the grapple tines begin to close, the detector assesses the status of the material 
grabbed. If an alarm condition exists, a continuous tone sounds and an alarm status 
message appears on the display unit.  

 
2. When an alarm sounds, cancel the alarm. If the alarm repeats, the operator should not 

release the grab but should move the grab over an empty barge, distribute the material 
along the bottom of the empty barge, and initiate the manual scan mode. This effectively 
turns the grapple into a large portable survey instrument. In this mode, it produces an 
auditory beeping that varies with the measured radiation level. 

 
3. Scan the distributed material inside the barge with the grapple tines open and located 

approximately two meters from the material. Scan the entire grab and note on the Material 
Investigation Form the approximate location of the highest count rate. Contact the on-site 
EPA representative. 

 
4. Continue offloading the remaining shipment into the remaining empty barges if no 

subsequent alarm conditions occur.  
 

5. If two consecutive grabs of material result in positive alarms, discontinue offloading 
operations. Scan the surface of any remaining material in that hold and note on the 
Material Investigation Form the approximate location of the highest count rate. If it is 
determined that radioactive material is in the hold, discontinue offloading from that hold 
and notify the EPA representative to initiate investigation. 

 
Procedures for Material Investigation 
 

An EPA representative will respond to an alarm condition as quickly as possible. 
Instrumentation and equipment used to investigate material will include: properly calibrated 
hand-held radiation monitoring equipment (micro-rem meter) and/or portable gamma 
spectrometer, gloves, swipes and plastic sheeting material. 
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The EPA representative(s) will proceed to investigate the suspect material by doing the 
following: 

• Retrieve Material Investigation Form from the crane operator.  
 

• Using gamma and neutron portable survey instrumentation, determine isotopes 
present in material and record findings on the Material Investigation Form.  

 
• Swipe test suspect item and record findings on the Material Investigation 

Form. If loose surface contamination is found, cover the material with plastic 
sheeting and contact the state official immediately.  

 
• Take several pictures of item(s) found with the digital camera and record 

where pictures will be stored/saved. Estimate the approximate shape and 
dimensions of items.  

 
• If material investigator determines that suspect item has an exposure rate 

greater than eight times background at 3.3 ft (1 m), contact the state official 
immediately. If material exposure rate is less than or equal to eight times 
background at 3.3 ft (1 m), contact the state official by the next business day.  

 
• If loose surface contamination is found on the item(s) being investigated, a 

swipe test or equivalent will be performed at the bottom of the hold inside the 
ship where material came from to insure no loose contamination exists. 

The importer of scrap metal would coordinate with state officials/regulators to determine 
the proper disposition of materials investigated during this study. 

The importer/purchaser of the scrap material would be liable for all expenses incurred in 
the disposition of material found to be radioactive. 
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Appendix C 
 

Performance Testing of Grapple-Mounted Radiation Detection System 
 
Theoretical Modeling 
 

Monte Carlo N-Particle Transport Code, a physics-based code using Monte Carlo 
simulation, was used to investigate capabilities of the grapple-mounted detectors to identify 
radioactive materials located in a grapple load or a ship’s hold. In either location, detection 
probabilities are influenced by the activity of the source and the shielding of the surrounding 
metal mass. The detection capabilities are considered in the context of ranges of activities and 
types of radionuclides employed in common industrial and medical devices that could turn up as 
orphan sources in the scrap metal supply. 

The detector system includes two 12.5 by 25.5 inch (31.75 by 63.5 cm) plastic scintillators 
mounted inside a grapple. The largest grapple that will commonly be used to unload scrap has a 
nominal capacity of 17 yd

3
 (13 m

3
).  A typical load of scrap handled by the grapple weighs eight 

tons and has a bulk density of 60 lb/ft
3
 (~0.96 g/cm

3
). If such a load were in the shape of a sphere, 

it would have a radius of 5.9 ft (180 cm).  

Point sources, consisting of six different radionuclides or nuclide combinations, as well as 
uniformly distributed sources (e.g., representing NORM10 contaminated piping or metal from a 
melt that included a radiation source) of five radionuclides or nuclide combinations, were 
analyzed. The following configurations were assessed for the pilot study: 

• Grapple geometry: Point sources were modeled in 25 different locations inside 
the sphere, each location representing a 4% probability of occurrence if the 
source location were a matter of chance.  

 
• Hold geometry: The same six point sources were modeled as being buried 

underneath scrap in the hold of the ship. The detector was assumed to be 
six feet above the surface of the scrap, while the sources were buried one to 
ten feet beneath the surface, directly below the detector. 

 
The results of the Monte Carlo N-Particle Code calculations, shown in Table 2, represent 

the minimum quantity and concentration that results in 1 µR/hr (the detection limit [de Beer et al. 
1999]) at the detector face. The results provide insight into the range of capabilities of the 
detection system. In the real world, however, physical settings are much more complex than those 
modeled here. Specifically, the density of the material in the hold would not be uniform 
throughout the volume, even though the overall density of the load is on the order of 3.6 × 10

-2
 

lb/in
3
 (1 g/cm

3
). In addition, though the detector is designed to be able to detect 1 µR/hr at the 

detector face, results of tests performed by de Beer et al. indicate that between 45 and 60 degrees 
the sensitivity reduces to 1.5 µR/hr. At angles greater than 60 degrees to the face of the detector, 
the sensitivity is not provided. 

                                                
10  NORM is naturally-occurring radioactive material such as uranium or radium. 
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Application to Common Types of Sources in a Grapple 

For cobalt-60 point sources, radioactivity within the grapple (spherical geometry) that can 
be detected varies from 1 µCi – 27 mCi (4.5 × 10

4
 – 1 × 10

9
 Bq) depending on the source location 

within the grapple. This implies that a cobalt-60 source with activity greater than 27 mCi 
(1 × 109 Bq) will be detected anywhere in the grapple. 

Activities of typical cobalt-60 sealed sources are in the range of 1.4 mCi – 1.1 × 10
7
 Ci 

(5 × 10
7
 – 4 × 10

17
 Bq). The minimum detectable activity in the grapple of 1.2 µCi (4.5 × 10

4
 Bq) 

is much less than the typical activity of any of the sources considered; therefore, all common 
types of cobalt-60 sealed sources would be detected at the detector face. At the same time, there 
are areas in the grapple where cobalt-60 sources with less activity than 27 mCi (1 × 10

9
 Bq) [e.g., 

low dose rate brachytherapy sources 1.4 – 13.5 mCi (5 × 10
7
 - 5 × 10

8
 Bq) and density gauges 

with 2.7 – 27 mCi (1 × 10
8
 - 1 × 10

9
)] would not be detected. 

Information on the detection probabilities associated with different activities is given in 
Table 3. Assuming that a source has an equal likelihood of being located within any segment of 
the grapple geometry, Table 3 provides detection probabilities for a sealed cobalt-60 point source 
with various activities. From the table, the probability of detecting a cobalt-60 sealed source of 1.4 
mCi (5 × 10

7
 Bq) activity (i.e., the most difficult to detect of the common cobalt-60 source types) 

within the grapple is 68%. 

Application to Common Types of Sources in a Hold 

Table 4 provides the activity levels at which a cobalt-60 sealed source buried under 
different depths of scrap metal in a ship’s hold would be detectable. This table indicates that if a 
low dose rate brachytherapy source of 1.4 mCi (5 × 10

7
 Bq) is buried under 5 ft (1.5 m) of scrap, 

it will not be detectable (1.4 mCi [5 × 10
7
 Bq] as it is less than the minimum detectable activity of 

3.8 mCi (1.4 × 108 Bq) under 5 ft (1.5 m) of shielding). Similarly, a high dose rate brachytherapy 
source of 270 mCi (1 × 1010 Bq) will not be detected if buried under 8 ft (2.4 m) of scrap metal. 
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Application to Shielded Sources 

Based on radiation source regulations11, a cobalt-60 shielded source of 13.5 mCi 
(5 × 108 Bq) would produce 10 mR/hr at 3.3 ft (1 m) distance. The probability of detecting such a 
source in the grapple exceeds 92% (see Table 4.4). Any larger shielded source can also be 
assumed equivalent to the strength of a bare source of 13.5 mCi (5 × 10

8
 Bq), therefore, the 

probability of detecting any shielded source which would be limited to 10 mR/hr exposure at 
3.3 ft (1 m) is ~92%. 

                                                
11   “Limits on Levels of Radiation for Radiographic Exposure Devices and Storage Containers” are provided in 
the Suggested State Regulations for Control of Radiation, Part E Radiation Safety Requirements for Industrial 
Radiographic Operations, Sec. E.101. Radiographic exposure devices measuring less than 3.9 in (10 cm) from 
the sealed source storage position to any exterior surface of the device shall have no radiation level in excess of 
50 mR/hr at 5.9 in. (15 cm) from any exterior surface of the device. Radiographic exposure devices measuring a 
minimum of 3.9 in (10 cm) from the sealed source storage position to any exterior surface of the device, and all 
storage containers for sealed sources or outer containers for radiographic exposure devices, shall have no 
radiation level in excess of 200 mR/hr at any exterior surface, and 10 mR/hr at 3.3 ft (1 m) from any exterior 
surface. The radiation levels specified are with the sealed source in the shielded position. Similarly, specific 
requirements for the use of a sealed source in teletherapy facilities requires that the maximum and average 
radiation levels at 3.3 ft (1 m) from the teletherapy source with the source in the “OFF” position and the 
collimators set for a normal treatment field do not exceed 10 mR/hr.  
10 CFR Part 34 (revised January 1, 2000) contains licenses for industrial radiography and radiation safety 
requirements for industrial radiography operations. Part 34.21 deals with limits on external radiation levels from 
storage containers and source changers. According to 10 CFR Part 34.21, the maximum exposure limits for 
storage containers and source changers are 200 mrem/hr (2.0 × 10-3 Sv/hr) at any exterior surface and 
10 mrem/hr (1 × 10-4 Sv/hr) at 3.3 ft (1 m) from any exterior surface with the sealed source in the shielded 
position. 

Grapple-Mounted Radiation Detection System 
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Implications of the Modeling Results 

The analysis of source detection within the hold geometry indicated that a 1.4 mCi 
(5 × 10

7
 Bq) cobalt-60 source would not be detected if located under 5 ft (1.5 m) of scrap. In 

contrast, the same source, which is at the lower limit of the activity range for cobalt-60 sources 
would be detected with 68% probability within a grapple load. Thus, monitoring smaller masses 
of metal in the grapple greatly increases the probability of source detection. 
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TABLE 1:  Tests Performed on Rad/Comm Systems Corp. “Cricket” Detection System 

 
Tests Performed 

 
Test Method 

 
Preliminary Findings 

   
Background stability Ten single background measurements from both detectors A and B and 

the total average of both detectors (T) were measured. 
Detector A CV (coefficient of variation) = 10.9%. Detector B 
CV = 11.2%. Total average of both detectors (T) CV = 2.4%. 

   
Energy response Energy response of americium-241, cesium-137, and cobalt-60 at 

distances of 1.6, 3.3, and 8.2 ft (0.5, 1, and 2.5 m) from the center and 
at four sides of the detector was measured. Background was 3 uR/hr 
and americium-241 and cesium-137 sources of 12 µCi (4.4 × 105 Bq) 
and cobalt-60 source of 47 µCi (1.7 × 106 Bq) were used. 

The detector was not able to detect americium-241 at distances 
greater than 1.6 ft (0.5 m) and the efficiency for cobalt-60 was 
the highest. 

   
Surface uniformity Total detection area (Detector A and B) was divided in 16 segments 

and the cesium-137 source was placed at the center of each segment. 
Counts were observed in 50% of the time in Detector A and 50% 
time in Detector B depending on the segment. The CV for total 
average = 39.3%. 

   
Angular dependence A cesium-137 source was placed at 4.9 ft (1.5 m) from the total 

detection area at the center and rotated at 30 degree intervals in a 
parallel and perpendicular plane to the photomultiplier tube. 

The CV for counts in T (total average) for 30 degree was 7% 
whereas CV increased to 31% for 60 degree angle. 

   
Alarm actuation The test was performed with cesium sources at 1.6 ft (0.5 m) distance in 

two operating modes, “normal” and “tines closed”. 
The alarm in normal mode activated at double the background 
and for the tines mode it activated at a much lower level. 

   
Alarm threshold vs. 
background 

The net count rate required to trigger an alarm was measured in two 
different backgrounds. The way this test was performed was to move a 
source from a distance closer to the detector and note the detector 
readings when the alarm was activated. 

Results are not clear. According to the Rad/Comm Systems 
Corp. Cricket test report, the alarm threshold is 3-5 times the 
standard deviation of the background count.  

   
Shielding For this, the cesium source of 33 µCi (1.2 × 106 Bq) was kept at a 

distance of 1.1 ft (35 cm) from the center of the detection unit. The 
count rates with and without a 4 x 4 inches and 0.25 inch thick steel 
plate between the source and detector were taken. 

As expected shielding reduced the count rates and the reduction 
depended on the point the measurement was performed. 

   
Response to uranium-235 A 99% enriched 80 gm uranium-235 source of 98 µCi (3.6 × 106 Bq) 

was placed at the surface, 1.6, 3.3, and 8.2 ft (0.5, 1, and 2.5 m) from 
the detector surface. 

The efficiency was higher at 1.6 ft (0.5 m) compared with the 
contact efficiency. 

   
Response to neutrons using 
unmoderated californium-252 

The 22 µCi (8.1 × 105 Bq) californium-252 source was placed at 
1.6, 3.3, and 8.2 ft (0.5, 1, and 2.5 m) from the detector surface. 

Neutron efficiency decreased by a factor of 8 when the distance 
varied from1.6 ft (0.5 m) to 8.2 ft (2.5 m). 

Source: Chiaro et al. 2002. 
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TABLE 2:  Lower Limits of Detectable Radioactive Material Quantities 

 
 
 
 

Radionuclide 

 
Point Source at varying 

distances from the detectors 
(grapple spherical geometry)  

Ci (Bq) 

 
 

Uniformly Distributed Source 
(grapple spherical geometry) 

Ci/lb (Bq/g) 

 
Point Source at varying 

distances from the detectors 
(hold rectangular geometry) 

Ci (Bq) 

 
 

Uniformly Distributed Source 
(hold rectangular geometry) 

Ci/lb (Bq/g) 
 
Cesium-137 

 
9.1 × 10-6 to 6.5 

(3.4 × 105 to 2.4 × 1011) 

 
1.2 × 10-9 

(0.1) 

 
1 ft: 4.3 × 10-5 (1.6 × 106) 

10 ft: 8.9 × 103 (3.3 × 1014) 
 

 
1.0 × 10-9 

(0.085) 

Cobalt-60 1.2 × 10-5 to 2.7 × 10-2 
(4.5 × 104 to 1 × 109) 

2.3 × 10-10 
(0.019) 

 

1 ft: 7.8 × 10-6 (2.9 × 105) 
10 ft: 1.2 × 101 (4.4 × 1011) 

 

2.0 × 10-10 
(0.016) 

Iridium-192 2.1 × 10-5 to 5.4 × 101 
(7.6 × 105 to 2 × 1012) 

 
(NC) 

 
1 ft: 4.9 × 10-6 (1.8 × 105) 

10 ft: 6.8 × 104 (2.5 × 1015) 
 

 
NC 

Radium-226 + progeny 2.2 × 10-6 to 2.7 × 10-2 
(8.3 × 104 to 1 × 109) 

3.9 × 10-10 
(0.032) 

 
1 ft: 4.3 × 10-5 (1.6 × 106) 

10 ft: 4.1 (1.5 × 1011) 
 

3.3 × 10-10 
(0.027) 

Thorium-232 + progeny 1.6 × 10-6 to 1.0 × 10-2 
(5.9 × 104 to 3.7 × 108) 

2.9 × 10-10 
(0.024) 

 
1 ft: 1.0 × 10-5 (3.8 × 105) 

10 ft: 7.8 × 10-1 (2.9 × 1010) 
 

2.4 × 10-10 
(0.020) 

Uranium  
(NC) 

3.4 × 10-8 
(2.76) 

 
(NC) 

 

2.9 × 10-8 
(2.4) 

Americium-241  
(NC) 

 
(NC) 

3.0 × 1011 
(1 ft: 1.1 × 1022) 

 
(NC) 

 
NC = Not Calculated. In the point source analysis uranium is not a realistic case and americium is not detectable. In the analysis for distributed sources, iridium and 
americium are not calculated because they are not associated with realistic cases. 
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TABLE 3:  Detection Probability of 
Cobalt-60 Sealed Point Sources in the 
Grapple 

 

TABLE 4:  Detectable Activities for 
Cobalt-60 Sealed Sources Buried under 

Different Depths of Scrap Metal (assumed 
scrap density = 60 lb/ft3 [0.96 g/cm3] of 

iron) 

Source Activity Ci (Bq) 
Detection 

Probability 
(%) 

 Point Source Depth 
within Scrap, ft 

Minimum Cobalt-60 
Detectable Activity for 
the detection limit of 

1 µR/h 
Ci (Bq) 

>2.7 × 10-2 
(1 × 109) 

100   
1 

7.8 × 10-6 

(2.9 × 105) 

>1.4 × 10-2 
(5 × 108) 

92  2 
3.2 × 10-5 

(1.2 × 106) 

>2.7 × 10-3 
(1 × 108) 

80  3 
1.6 × 10-4 

(5.8 × 106) 

>1.4 × 10-3 
(5 × 107) 

68  4 
7.6 × 10-4 

(2.8 × 107) 

>2.7 × 10-4 
(1 × 107) 

52  5 
3.8 × 10-3 

(1.4 × 108) 

>1.4 × 10-4 
(5 × 106) 

44  6 
1.9 × 10-2 

(7.0 × 108) 

>2.7 × 10-5 
(1 × 106) 

28  7 
9.5 × 10-2 

(3.5 × 109) 
>1.4 × 10-5 
(5 × 105) 

16  8 
0.5 

(1.8 × 1010) 
>2.7 × 10-6 
(1 × 105) 

12  9 
2.5 

(9.1 × 1010) 

>1.4 × 10-6 
(5 × 104) 

8  10 
1.2 × 101 

(4.4 × 1011) 

   11 (approximation) 
5.9 × 101 

(2.2 × 1012) 

   12 (approximation) 3.0 × 102 
(1.1 × 1013) 
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Appendix D 
 

Additional Testing at Charleston, South Carolina 
 
Additional testing of the grapple-mounted system was conducted at the Port of North Charleston, 
South Carolina, where 5 detector systems were installed.  Over 860,000 tons of imported scrap 
metal were monitored for radioactivity.  Additional laboratory testing of detection system was 
also conducted, to include: 
 
-radiation background stability 
-energy response using Am-241, Cs-137 and Co-60 
-spherical response 
-surface uniformity 
-angular dependence 
-alarm actuation 
-normal temperature, and  
-relative humidity. 

Testing results show no instability in background measurement recordings was noted.  

Spherical response was greatest toward the center of the sphere, and nearer to the detector.  

Surface uniformity was affected by a narrow dead zone in the center of the detector, due to the 
design of the detector assembly. Moving away from this point increases the sensitivity 
considerably. 

Due to the inherent photon energy of the radionuclides, the detector was most efficient for the 
detection of Co-60 and Cs-137 and least effective for Am-241 during angular dependence tests. 

Alarms were activated at a much lower count rate when the tines were closed, rather than open in 
a normal scanning mode. 

No susceptibilities were observed over the temperature range (-10 to +50 degrees C) or over a 
relative humidity level of 95% (non-condensing) for 24 hours.  

 
*     *     * 
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E. QUESTIONNAIRE ON MONITORING OF RADIOACTIVELY
 CONTAMINATED SCRAP METAL 

 
Monitoring of Radiologically Contaminated Scrap Metal 

 
Questionnaire 

  

Name:   
Ministry (Office /Organization):   
Mailing Address: 
 

  

E-mail:   
Phone:   
Fax: 
 

  

Regulatory Infrastructure: Yes No 

Does your country/organization have a regulatory mechanism to prevent loss of discrete 
radioactive sources and/or radioactive materials? 

o o 

If so, does this regulation include NORM and TENORM? 
(NORM = Naturally Occurring Radioactive Material) 
(TENORM = Technologically-Enhanced Naturally Occurring Radioactive Material) 

o o 

Has your country/organization adopted the IAEA Code of Conduct for the Safety and 
Security of Radioactive Sources? 

o o 

Is there active enforcement of the regulations?  What agency is responsible for the 
enforcement? 

o o 

Are there penalties for exceeding the regulatory limits? What are the penalties? o o 

Are there any levels below which material is exempted from regulatory control?  If so, 
what are these levels? 

o o 

Are materials from nuclear facilities, with very low levels of radioactivity, released in 
accordance with a national regulation?  
Is the release conditional or unconditional? 

o o 
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Monitoring Yes No 

Are imported and exported shipments monitored for radioactive materials? o o 

Is there a regulatory requirement regarding monitoring imported and/or exported scrap 
metals for radioactivity?  If so, please explain. 

o o 

At what point in the distribution chain is the scrap metal monitored?   

What are the specifications of the radiation detectors used?   

Where are the detectors physically located in relation to the scrap metal?   

What percentage of imported and exported material is monitored?   

Explain QA (quality assurance) procedures for the operation of the radiation detectors.   

Are employees trained in monitoring and response techniques?  What topics are covered 
in the employee training? 

o o 

What is the protocol (including organizational structure and coordination) for response to 
a radiation alarm? 

  

What is the detection alarm threshold setting?   

How often is the detection system calibrated?   

How is it calibrated?   

Are regular sensitivity checks performed?  If so, how? o o 

Are regular functionality checks performed?  If so, how? o o 

Do metal melting facilities (smelters) monitor output?  
If so, at what location and how? 

o o 

Are personnel in metal processing facilities (scrap yards, smelters, etc.) trained in visual 
inspection and response? 

o o 

Are there guidelines for identifying and characterizing sources at metal processing 
facilities? 

o o 

Is there a reporting protocol at all metal processing facilities for detection of radioactive 
materials and associated action?  
What is it? 

o o 
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Dispositioning Yes No 

How is the detected source dispositioned (removed, eliminated, transported to a waste 
repository)? 

  

Is there a free of charge disposal facility or a return to manufacturer program? o o 

Does your Ministry/office/organization support the “Polluter Pays” principle? o o 

Who is responsible, financially and physically, for disposition of detected radioactive 
materials? 

  

Are there protocols (regulations, procedures, instructions, orders) for transporting 
detected radioactive materials, both internally and across national borders? 

o o 

Are there protocols (regulations, procedures, instructions, orders) for transporting 
contaminated scrap metal that contain unwanted and unidentified radioactive materials. 
If so, what is the protocol? 

o o 

Contractual   

At what point does ownership transfer from the seller to the buyer?   

When scrap metal is purchased, does the contract state it be radioactive-free? o o 

If radioactive material is found in a shipment after it is unloaded, is there recourse for 
returning/rejecting the shipment? 

o o 

If cleared scrap metal is sold, is the origin of the scrap clearly stated to the buyer? o o 

Are steel mills and/or smelters allowed to melt radiologically contaminated metal? 
If so, at what level of radiation and how is it monitored? 

o o 
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Reporting Yes No 

Are there reporting requirements for alarms at metal processing facilities?  If so, explain. o o 

Does your Ministry(office/organization) investigate all reports on detected radioactive 
materials/alarms? 

o o 

Does your agency (Ministry/office/organization) follow-up with the receiver/originator 
of rejected shipments containing radiologically contaminated scrap metal? 

o o 

Are metal processing facilities allowed to perform their own investigations and 
corrective actions on found radioactive materials?  If so, what level of training is required 
for these site workers? 

o o 

Is there a national database on detected radioactive materials? Who is the information 
available to? 

o o 

Are metal processing facilities allowed to accumulate detected radioactive materials on-
site?  If so, what are the restrictions? 

o o 
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Experience 

If you have ongoing scrap metal monitoring programs, are there any lessons learned to share with 
other countries?  
Please describe. 

 
Please attach any additional information. 
 

_______________________ 


