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The modernization of the IAEA’s Nuclear Sciences and Applications Laboratories at Seibersdorf was called for by the 
2012 IAEA General Conference through resolution GC(56)/RES/12.5. The IAEA Director General has committed €2.6 
million per year over the next four years from the IAEA Regular Budget, with the remainder of costs to be sought through 
extra-budgetary contributions. The project is entitled ReNuAL. The Director General of the FAO has pledged full support 
to this project, particularly through joint endeavours to mobilize the extrabudgetary financial resources required for the 
five laboratories that form the FAO/IAEA Agriculture & Biotechnology Laboratories at Seibersdorf. The ReNuAL project is 
planned for completion in 2017.

The FAO/IAEA Laboratories at Seibersdorf support and implement programmatic activities in response to member 
countries’ needs in the areas of food and agriculture. Their mandate is to assist member countries in the development 
and adaptation of new and existing technologies, involving isotopes, radiation and complementary techniques, to suit 
local requirements and environmental conditions, and to provide relevant training and analytical services. It consists of 
five laboratories active in the fields of Food and Environmental Protection, Animal Production and Health, Soil and Water 
Management and Crop Nutrition, Insect Pest Control, and Plant Breeding and Genetics.

The objective of the ReNuAL Project is to ensure that the laboratories are fit-for-purpose and appropriately positioned to 
meet the evolving needs of member countries with adequate infrastructure in place for the next 20 years. The goals are:

• to redesign and expand the current infrastructure to ensure the efficiency and effectiveness of laboratory operations 
and services to better meet the current and future requirements of member countries;

• to ensure that the laboratories remain a vibrant research and training institution that continues to attract highly 
qualified scientists and other staff committed to advancing applied nuclear sciences to serve the needs and 
interests of member countries.

The attached informal briefs for each of the above laboratories include information that describe their roles, the future 
challenges for meeting anticipated member countries’s needs and the current laboratory limitations that necessitate their 
renovation to meet those needs. Much of the existing equipment is ageing or already obsolescent and new equipment 
and space (in net m2) will be required in order to accomplish the future tasks and to meet modern laboratory and safety 
practices. The expected benefits of the ReNuAL project to member countries are highlighted.

While the estimated costs for priority equipment are presented, as prices are made available by providers, full cost estimates 
for space can only be provided when technical reviews are complete and the assessment of the optimal mix of refurbishing 
existing buildings vs. constructing new buildings can be made. This information will be presented in the ReNuAL Strategic 
Plan.

Overview of the ReNuAL Project
for the FAO/IAEA Agriculture & Biotechnology Laboratories
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The current role of the Animal Production and Health Laboratory 
(APHL) 
The APHL is part of the Joint FAO/IAEA Division of Nuclear Techniques in Food and Agriculture and supports Member States 
in the use of radioisotopes and related technologies for increased animal productivity and for the improvement of animal 
health. These include adaptive and applied research into genetic improvement of livestock; the development of veterinary 
diagnostic tools; and disease prevention and control measures for important animal diseases, including those which can 
be transmitted to humans. The APHL participates in technology transfer through a network of veterinary diagnostic and 
animal genetics laboratories and in capacity building in Member States through individual and group training.

Meeting Member States’ needs: future challenges:
The emergence and re-emergence of highly infectious animal diseases, including those with public health importance, is 
anticipated to increase in frequency. In addition, due to climate change, many of the vectors of some of these pathogens 
(for example, African Swine fever is transmitted by ticks) are now present in areas where they were not before. There are 
increasing demands from Member States for developing indigenous animal breeds adapted to local environments (disease 
resistance/heat tolerance). Diagnostics for highly pathogenic animal disease agents will be needed, as well as vaccine 
development for the control of transboundary animal diseases as vaccines are needed for each incidence of disease 
outbreak. Member States are requesting more and more assistance and support in the diagnosis of transboundary animal 
disease. Training of Member State scientists is foreseen to increase; there has been more than a significant increase 
in requests for training/services in the last 3 years (~10 individual and targeted fellowship training requests, 3-5 group 
trainings at APHL and >1500 samples to support diagnostics/genotyping service requests annually). 

Current limitations on the work of APHL 
APHL is currently equipped only with the minimum requirements needed for routine molecular biology experiments. 
Equipment such as mass spectrometry for rapid and specific pathogen detection, x-ray irradiation, flow cytometry and 
next generation sequencing platforms for multiple disease diagnosis, vaccine development and animal genotyping, are 
needed for adaptive research in the fields of molecular epidemiology, veterinary diagnostics and animal genetic resource 
characterization. 

The AHPL receives more than 1500 samples each year, suspected to be infected with highly contagious animal pathogens, 
for animal disease diagnosis and research activities. AHPL lacks a facility with the requisite biosafety level 3 (BSL 3) 
to handle those samples. The work is currently performed under agreement with an Austrian high security veterinary 
laboratory. This arrangement does not take into account the need for APHL to respond to Member States’ routine inquiries 
or training needs. The agreement may be terminated any time, thus leaving APHL potentially unable to assist Member 
States especially when there is foreseen to be an increase in the number of new diseases and the re-emergence of already 
controlled diseases due to changing global climate and increase in trade of animals and animal products. 

The limited availability of laboratory space does not allow for the sufficient separation of different activities, such as 
radioisotope labelling, protein analyses and DNA related activities, thus increasing risks of cross-contamination. Additionally, 
office space for staff, consultants, fellows and trainees, which would be shared, is only about a third of that considered 
suitable by modern, basic standards. 
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The benefits of the ReNuAL project
APHL will be equipped and empowered to react better to Member State needs. The modernisation in terms of 
bio-safety standards, equipment and laboratory space will mean that AHPL will provide an enhanced research 
and development capacity (to develop tools and SOPs to diagnose a disease before the onset of an outbreak), 
training capability for adapting and transferring technologies that are needed by Member States for improving 
livestock productivity, and to cope with new and emerging animal and zoonotic diseases. AHPL will be able 
to provide a better service to Member States to build enhanced capacities in Member States through training, 
technical support and diagnostic and control guidance. It will be able to provide an enhanced capability to provide 
technical services in the areas of molecular epidemiology, veterinary diagnostics, characterization and conservation 
of livestock biodiversity.

Space and equipment needs to meet present and future challenges
Given the above, it is estimated that an additional approximately 451 m2 of net space (laboratory, training, office and 
storage space) would be required to ensure a fit-for-purpose laboratory. As identified above there are three main areas 
where new or additional equipment will be needed. These are:

i. for the diagnoses and control of highly pathogenic transboundary animal diseases: a newly dedicated and fully 
equipped biosafety level III facility (approximately 100 m2, which is conservative for such facilities), and upgrading 
and expansion of the existing diagnostic infrastructure;

ii. for vaccine development for preventative control of transboundary animal diseases: a high power irradiator for 
development of irradiated vaccines (this equipment can be shared with other groups) and a flow cytometer for 
detection of immune cell response to pathogens;

iii. for the application of genomic tools for sustainable utilization of animal genetic resources and for improving the 
quality and quantity of livestock: a mass spectrometer for coupling with a range of other techniques and upgrading 
of the existing infrastructure.

APHL estimated requirements
Total net space required 955 m2 (504 m2 existing and 451 m2 new) 

BSL-3 Laboratory 100 m2, which costs €1 250 000

New equipment €1 045 000 estimated costs at current prices
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The current role of the Food and Environmental Protection 
Laboratory (FEPL) 
The FEPL is part of the Joint FAO/IAEA Division for Food and Agriculture and provides assistance to Member States 
in their efforts to ensure the safety and quality of the food supply, safeguarding the health of consumers and helping to 
facilitate international trade. The laboratory helps Member States to implement effective food traceability and contaminant 
control systems to support food safety, and authenticity testing to combat economic loss through the illegal production 
and marketing of counterfeit and adulterated products. Assistance is provided through the development, transfer and 
application of methods employing nuclear and related technologies such as stable isotope measurements for food 
traceability and radiotracer studies for contaminant transfer. 

Meeting Member States’ needs: the future challenges
There is an increasing demand from Member States to provide technology packages to support food traceability 
systems and authenticity testing to enable them to benefit from international trade and to improve food safety systems. 
Such packages are based on isotopic measurements and complementary techniques that can be developed and 
effectively transferred by the FEPL. There is also a high and continuous demand from Member States for assistance 
in implementing nuclear and related techniques and methods to assess and manage new and emerging food safety 
risks. The FEPL develops and validates methods for controlling chemical food contaminants such as antibiotics and 
anti-parasitic drugs used in animal production, pesticides and naturally occurring fungal toxins (mycotoxins). 

Other emerging contaminants include environmental pollutants, and those arising from new technologies such as the use 
of nanoparticles in foods. Member States require access to the appropriate technologies and training for their laboratory 
personnel in how to effectively use the technologies and methods. Radiotracer and stable isotopic techniques can 
help Member States to understand the changing patterns of food contamination driven by climate change, changing 
demographics, increasingly complex global supply chains and the intensive food production practices necessary to 
meet the needs of the expanding global population, and to develop systems to monitor and control the food and safety 
risks that arise. The FEPL has to maintain the capability to respond to Member State requests for help in assessing and 
controlling these emerging risks, through applied research, method development and transfer, and training.

Current limitations on the work of FEPL 
The FEPL does not currently have the appropriate instrumentation to perform upstream research and transferable 
method development in the new and highly important area of food traceability and authenticity testing, and thus is 
unable to respond to the rapidly growing demand from Member States to fully support their laboratories in this field. To 
perform such work, modern isotope-ratio mass spectrometry systems, infrared spectroscopy and laser based isotope 
measurement systems are required. 

The infrastructure and analytical instrument base in FEPL for the work and research increasingly requested by Member 
States for food contaminant control is either outdated or largely obsolete or non-existent. For example, the liquid 
scintillation counter is more than 30 years old, and some mass spectrometric instrumentation was commissioned nearly 
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The benefits of the ReNuAL project
The modernisation of the FEPL will ensure the capability to help Member States respond to emerging problems in 
the dynamic field of food safety and quality, and to provide services for the development of food control systems, 
including food traceability and authenticity testing, in Member States’ laboratories. It will provide the training and 
technology transfer necessary to build the human resource base required for functional and effective laboratories 
in Member States. The FEPL will have the capability to perform research and development at a level that will attract 
funding and collaboration with other laboratories worldwide. 

20 years ago. Instrumentation is no longer supported by manufacturers for spare parts or maintenance, and does not 
meet modern performance requirements in terms of sensitivity, precision and accuracy. 

The FEPL laboratory space is very limited and has become overcrowded to the extent that health and safety is of 
concern in some areas, and the infrastructure is not suitable for the scientific work, for example where previously 
designated office space has been converted to laboratory areas with makeshift solutions for fume extraction and  
temperature/humidity control. 

Equipment needs to meet the future challenges
Given the above, it is estimated that additional net space amounting to approximately 280 m2 (laboratory, training, office 
and storage space) will be required (in addition to the 413 m2 of current space) to ensure a fit-for-purpose laboratory. As 
identified above there are three main areas where new or additional equipment will be needed. These are:

i. for food traceability and authenticity: mass spectrometry, chromatography and infrared instruments;

ii. for chemical contaminant control: a mass spectrometer, a biological oxidiser and an inductively coupled plasma 
mass spectrometer (ICP-MS) which is capable of detecting trace elements at very low concentrations;

iii. for food safety emergency preparedness and response: an Orbitrap mass spectrometer (for detection and 
identification of unknown contaminants), an isotopic analyser with combustion module and a phosphor imager.

FEPL estimated requirements
Total net space required 693 m2 (413 m2 existing and 280 m2 new)

New equipment €2 155 000 estimated costs at current prices
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The current role of the Insect Pest Control Laboratory (IPCL) 
The IPCL is part of the Joint FAO/IAEA Division of Nuclear Techniques in Food and Agriculture and provides support to 
FAO and IAEA Member States in the use of the sterile insect technique (SIT), which is integrated with other biological 
methodologies for environmentally friendly control of insect pests. The IPCL has four research areas, namely plant pests, 
pest genetics, tsetse and mosquitoes. It is a world renowned and unique “centre of excellence” in terms of insect strain 
development and mass rearing and sterilisation procedures and is in addition a repository of a multitude of different 
insect species, strains and mutants. 

Meeting Member States’ needs: future challenges
Fruit flies, moths and disease transmitting tsetse flies and mosquitoes are, and will continue to be, major insect pests 
that have serious impacts on global food security. The need for environmentally friendly insect pest control tactics is ever 
increasing in the face of stricter regulation, and global increases in pesticide use despite the banning of many insecticides. 
There are numerous cases of insect pests developing resistance to existing pesticides, and due to globalisation and 
climate change, more and more insect pests and disease vectors are expanding their distribution and are invading new 
territories at an alarming rate. 

The use of modern molecular genetics to develop insect marker and genetic sexing strains and to manipulate symbionts 
and pathogens will be very useful tools to increase the efficacy of the SIT for insect pest control. Area-wide integrated pest 
management approaches that include the SIT require the development of new, innovative techniques or improvement of 
existing techniques related to mass-rearing technologies, chemical ecology and endosymbionts (to improve the quality 
of the released insects), cytogenetics, genetic data storage and bio-informatics. 

Pest species of Lepidoptera (moths) are among the most damaging species of food and fibre crops around the 
world and are considered to be among the most feared invasive pests. There have been numerous requests from 
Member States to the IPCL to develop the SIT package for selected moth pests, but the IPCL has never been able to 
accommodate these requests, due to space limitations, funding restrictions and lack of specific infrastructure. The SIT 
is a very suitable technique to suppress or eradicate moth pest populations and offers enormous unexploited potential 
as an environmentally friendly control tactic for these pests. 

Current limitations on the work of IPCL 
The component parts of the IPCL have been progressively established over many decades, and have become a 
patchwork of buildings containing many small rooms. They are poorly designed severely limiting work efficiency and 
processes, especially in view of anticipated future challenges. The IPCL buildings and infrastructure are now unfit for 
purpose and not compliant with current safety standards, and they incur high maintenance costs because of poor 
insulation, high humidity and failures of installed equipment, such as pipe breakages. In addition, the mixing of laboratory 
and office space does not conform to good laboratory practices and creates health problems for some staff. These 
deficiencies mean that the efficiency of insect rearing and research is restricted by poor configuration and poor quality 
buildings. 
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The benefits of the ReNuAL project
The modernised IPCL buildings will provide separated office, training and storage space from the insect rearing 
and laboratory areas and will comply with modern laboratory practices, including special filters to keep pathogens 
out and quarantine infrastructure to avoid escapes of pest insects. New tsetse, mosquito and genetics facilities 
will provide for the development of improved SIT packages for disease vectors and genetic studies. A refurbished 
fruit fly area and new greenhouse will provide for better insect rearing and quality control procedures and provide a 
modern environment for research and training of Member States’ scientists. 

The IPCL is hosting numerous fellows and interns for training, as well as many consultants, sabbaticals, students and 
scientific visitors from Member States, for which there is continual competition for space between the four research areas. 
Building and space constraints, and lack of suitable equipment, are limiting the optimal transfers of SIT technologies to 
Member States. 

Space and equipment needs to meet future challenges
Given the above, it is estimated that an additional approximately 1310 m2 of net space (laboratory, training, office and 
storage space) would be required (in addition to the 1616 m2 of current net space as well as to replace 834 m2 of space 
to be demolished) to ensure a fit-for-purpose laboratory. As identified above there are 4 main areas (priority 1) where new 
or additional equipment will be needed. These are:

i. Climate controlled, properly insulated insect greenhouse (300 m2) that is free of insecticides, fungicides or any other 
chemical that is detrimental for insects, to assess strains and to study mating and other behaviours of insects (fruit 
flies, tsetse, mosquitoes);

ii. Second generation X ray irradiator and UV blood irradiator for sterilization work; 

iii. Equipment for insect microbiology and molecular genetics (injection apparatus system, cell culture equipment, etc.);

iv. Cryopreservation equipment to store the various strains and mutants. 

IPCL estimated requirements
Total net space required 2092 m2 (1616 m2 existing, 834 m2 demolished and 1310 new)

New equipment €1 680 000 estimated costs at current prices
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The current role of the Plant Breeding and Genetics Laboratory 
(PBGL) 
The PBGL is part of the Joint FAO/IAEA Division for Food and Agriculture. The PBGL carries out adaptive R&D in 
developing more efficient methods in plant mutation breeding to improve food security. Methods in mutation induction, 
detection and breeding form the basis of training courses and assistance in capacity building to Member States. The 
PBGL also provides a large amount of service to Member States in plant mutation induction. Plant mutation breeding 
has a proud history, over 3000 mutant crop varieties in over 200 species have been released, the majority have been 
developed using gamma ray irradiation. The mutant varieties supply greater and more sustainable yields with better 
quality, and improved resistance to pests and diseases and tolerance to environmental stresses, such as drought, 
salinity and extreme temperatures.

Meeting Member States’ needs: future challenges:
The increasing requests for assistance from Member States are made because of food insecurity, especially due to the 
negative effects of climate variability and change (drought, temperature, storms and salinity, loss of plant diversity, and 
new and re-emerging plant diseases). The future challenges thus fall into the three broad areas of enhancing biodiversity, 
crop improvement and increasing the efficiency of mutation breeding.

Gamma-ray irradiators for plant mutation breeding are now increasingly subject to regulations restricting their distribution. 
Member States need alternative mutation induction methods, particularly using more accessible X-ray machines. 
Although there is a wide range of X-ray machines available, modification would be necessary to achieve the specific 
characteristics and precision for mutation induction (the process by which genetic information is changed in a stable 
manner) for plant breeding. New strategies for mutation induction are also emerging, such as ion beam irradiation and 
others. The Member States also request that these additional technologies be developed. 

The detection of induced mutants can be a slow process, but is becoming easier with the development of high-
throughput genotyping (molecular level screening) and high through-put phenotyping (plant screening). An advantage 
of mutation breeding is that it is relatively fast, taking 7-9 years to release a variety, as compared to 10-15 years for 
conventional breeding. Technologies are needed to make further reductions, and the time could be reduced to 2-4 
years.

Current limitations on the work of PBGL
Climate controlled (temperature, humidity, lighting) greenhouses and chambers designed to reduce the transfer of pest 
and disease between plant species are needed to provide environmental conditions experienced in Member States’ 
cropping areas. Plants are grown prior to and after irradiation treatments to determine optimal mutation induction and 
detection methods. The existing greenhouses are aged and struggle to meet the minimum, modern standards for safety. 
Plant growing conditions in the PBGL are targeted at tropical crops and thus do not cover the needs of Member States 
that rely on temperate crops for food security. To meet the anticipated challenges of climate change (temperature, 
rainfall, drought, salinity, flooding, storms and disease) the PBGL will need to be equipped with climate controlled 
greenhouses for research and training capabilities for a range of tropical, sub-tropical and temperate crops. Additionally, 
tissue culture and molecular analytical facilities will be needed to realise the full potential of the PBGL.
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Equipment needs to meet the future challenges
Given the above, it is estimated that an additional approximately 444 m2 of net space (laboratory, training, office and 
storage space) would be required (in addition to the 566 m2 of current space) to ensure a fit-for-purpose laboratory. As 
indicated above there are three main areas where new or additional equipment will be needed. These are:

i. Plant test and growth: a modular greenhouse to grow and test a wide range of crops in multiple environments 
important to Member States;

ii. Screening for desired mutants: phenotypic and genotypic platforms for mutant trait detection, microscopes and the 
ability to carry out pathogen testing;

iii. Mutation induction: a new X-ray irradiator and access to ion beam-time and/or a dedicated beam-line.

PBGL estimated requirements
Total net space required 1010 m2 (566 m2 existing and 444 m2 new)

New equipment €1 975 000 estimated costs at current prices

The benefits of the ReNuAL project
Plant mutation breeding is seen as a major component of nuclear applications in future efforts for crop improvement 
to increase global food security. The renovation of the PBGL will assist more Member States to increase institutional 
capacity and establish national mutation breeding programmes for sustainable intensification of crop production. It 
will assist in providing and developing more efficient mutation techniques, such that the time from mutant induction 
to mutant variety release is cut to 2-4 years
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The current role of the Soil and Water Management and Crop 
Nutrition Laboratory (SWMCNL)
The SWMCNL is part of the Joint FAO/IAEA Division of Nuclear Techniques in Food and Agriculture. It assists Member 
States in the development and transfer of isotopic and nuclear technologies to improve the resilience of farmers’ 
communities to climate change and variability by optimizing soil, water and nutrient management practices. The 
SWMCNL also helps Member States to be better prepared in responding to nuclear emergencies affecting food and 
agriculture, as well remediating the impact of these events on soil and agricultural water resources.

Meeting Member States’ needs: the future challenges
Climate change is a major threat to food security. Changes in weather patterns have brought storms, floods, droughts 
and extreme temperatures impacting sustainable agricultural production. These have resulted in soil erosion, land 
degradation, increased greenhouse gas emission and crop failures worldwide. The need to maintain agricultural 
production in these challenging conditions has never been greater. Therefore, there is an increasing demand from 
Member States for technical assistance and training in evaluating the impact of climate change and variability on soil 
and agricultural water resources, as well as for soil and water management packages for climate change mitigation 
and adaptation. Recent SWMCNL success stories in response to requests for more robust and affordable nuclear 
applications in soil, water and nutrient management, including conservation of land and agricultural water resources, 
demonstrate the increasing demand from developing Member States.

Based on the experience during recent nuclear emergencies affecting food and agriculture, there is also a critical 
need to effectively improve data collection, management and visualization for timely dissemination and communication 
to stakeholders in affected areas. Member States have therefore requested urgent technical assistance in improving 
nuclear emergency preparation and response in food and agriculture.

Current limitations on the work of SWMCNL 
The SWMCNL lacks up-to-date analytical equipment, sufficient greenhouse, laboratory and office space. The equipment 
is needed to better assess the impacts of the changing climate and nuclear emergencies on soil, water and crop 
management and to develop effective soil and water management strategies. New analytical instrumentation which is 
robust, cheaper and easily maintained is now available. This would permit analyses to be carried out in the field and thus 
would be suitable for application in many Member States. The overall lack of modern analytical laboratory equipment 
prevents the delivery of more effective services to Member States and impedes effective training of their scientists. 
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Space and equipment needs to meet the future challenges
Given the above, it is estimated that an additional approximately 438 m2 of net space (laboratory, training, office and 
storage space) would be required (in addition to the 732 m2 of current space) to ensure a fit-for-purpose laboratory. The 
main areas where new or additional equipment will be needed are:

i. for land-water management for climate-smart agriculture: a high-throughput stable isotope compound-specific 
analyses instrument; an in-situ isotope analyser; a mid-infrared spectroscopy instrument, cosmic ray neutron 
probe; and an automatic in-situ carbon dioxide measurement instrument and thermal camera;

ii. for integrated soil fertility management: greenhouse space: a hyper-spectral remote sensing camera and stable 
isotope probing instruments;

iii. for use in emergency response situations: a greenhouse for investigating and simulating interactions between 
radioactive soil and plant materials.

SWMCNL estimated requirements
Total net space required 1170 m2 (732 m2 existing and 438 m2 new)

New equipment €1 068 000 estimated costs at current prices

The benefits of the ReNuAL project
The benefits of modernisation of the SWMCNL will be an increased capacity to respond efficiently and effectively 
to existing and new challenges, such as climate change adaptation and mitigation, increasing concern for the 
conservation of agricultural resources, and nuclear emergency response in food and agriculture. The isotope and 
nuclear techniques developed by SWMCNL will be robust and affordable, permitting research in the laboratory and 
in the field under on-farm conditions. Training and research capacities will be improved, allowing Member States to 
receive improved and more applicable technologies for the development of their own programmes to optimize soil, 
water and nutrient management for ensuring food security. 
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The current role of the Dosimetry Laboratory (DOL) 
The DOL is part of the Human Health Programme and its sub-programme on Dosimetry and Medical Radiation Physics. 
The DOL assists in establishing and disseminating best practices in the safe and effective use of radiation for cancer 
treatment through its quality assurance services for Member States. 

Accurate dosimetry is vital in radiation medicine to ensure the correct doses are given to the patient – too much could 
be fatal, too little and the treatment becomes ineffectual. External dosimetry audits are needed at regular intervals in 
hospitals to verify the doses given, and also when new equipment is installed. 

The DOL supports Member States by provision of dosimetry calibration services to hospitals and Secondary Standards 
Dosimetry Laboratories (SSDL’s), which themselves provide calibration services to hospitals; by dosimetry audit and 
verification services; through research and development in dosimetry and radiation physics; and through training. 

Meeting Member States’ needs: future challenges
The worldwide trend is to provide dosimetry calibrations in high energy photon and electron beams that are generated 
by linear accelerator machines. Additionally, low-dose rate brachytherapy (where the source is placed inside or next to 
the area requiring treatment) using Caesium-137 is being reduced and replaced by high-dose rate brachytherapy, which 
is based on Iridium-192 or Cobalt-60. 

Currently DOL supports ~2000 radiotherapy centres in 129 Member States. In 2013, over 700 dosimetry audits were 
carried out. Requests have increased at a constant rate for the last 20 years, and it is anticipated that this trend will 
continue for the foreseeable future. Improved accuracy of measurements, continuously adapted dosimetry services to 
meet technological changes and an adequate response to the increasing numbers of requests for dosimetry services 
form the key future challenges. 

Current limitations on the work of DOL 
The DOL is currently unable to meet Member States’ requests for radiotherapy dosimetry calibrations because it 
provides only Cobalt-60 based, low and medium energy X-rays, and Caesium-137 low dose-rate brachytherapy based 
calibrations and does not cover calibrations for high energy photon and electron beams. 

The current limited resources of DOL (equipment, space, staff) mean that dosimetry audit services only check 3 beams 
per hospital (some hospitals have 10 or so beams); do not check beams annually but rather every two years; and do 
not check the dosimetry of electron beams. 

There is a limited availability of laboratory space which would be insufficient to accommodate the needed new equipment. 
Additionally, space for staff is insufficient and there is no further capacity to receive Member State experts and trainees. 
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Dosimetry Laboratory, 
IAEA Seibersdorf, Austria, 
5 September 2012

The experts from the Dosimetry lab train professionals 
and conduct calibration of insturements

Ms. Joanna Izewska, Head of the Dosimetry Laboratory, gives H.E. 
Ambassador Frank Recker, Permanent Representative of the 
Kingdom of Belgium to the United Nations, and his delegation, a 
tour of the IAEA Dosimetry Laboratory    

The benefits of the ReNuAL project
The modernisation of DOL with improved and expanded dosimetry audit services; the expansion of radiotherapy 
level calibration services to include high energy photon and electron beams based on a linear accelerator; and a 
new calibration service for high dose-rate brachytherapy, will enable DOL to adapt to technological advances and 
provide an increased response to Member States requests for dosimetry auditing and calibration services. The 
additional measuring and Quality Assurance / Quality Control equipment will enable DOL to provide training for up 
to 20 scientists annually (currently 6-8) on dosimetry and quality management systems. Current calibration services 
based on external beam Cobalt-60 based radiotherapy would continue. 

Space and equipment needs to meet future challenges
To meet future challenges and respond to Member States’ requests for services and training, the current space of 
504 m2 would need to be supplemented by approximately 287 m2 of net additional lab, office, training and storage 
space as well as a new bunker. The new and additional equipment needed to meet the future challenges are a linear 
accelerator for the calibration of high energy photon and electron beams and a new calibration service for high dose-rate 
brachytherapy based on Iridium-192 and Cobalt-60 sources. Additional measuring and Quality Assurance / Quality 
Control equipment will enable DOL to provide modern and relevant training. 

DOL estimated requirements
Total net space required 791 m2 (504 m2 existing and 287 m2 new)

New equipment €2 775 000 estimated costs at current prices



The Nuclear Science and
Instrumentation Laboratory

ReNuAL - from input to impact
Working Draft

The current role of the Nuclear Science and Instrumentation 
Laboratory (NSIL)
The NSIL is part of the Physical and Chemical Science Division and implements the nuclear science programme. It 
provides support to member states in the development a broad range of nuclear applications and effective use of 
related-instrumentation.

NSIL carries out Adaptive Research & Development (AR&D) in, for example, X-ray fluorescence spectrometry used 
for testing of materials in diverse fields such as bio-medicine, pharmaceuticals, agriculture, environment, and for the 
analysis of cultural heritage objects. The NSIL assists Member States by developing portable systems and analytical 
methodologies for in-situ materials testing and environmental assessments. Training is provided through national and 
regional technical cooperation projects and on-site at NSIL with the nuclear instrumentation. 

Meeting Member States’ needs: the future challenges
Testing and research in the fields of bio-medicine, pharmaceuticals, agriculture etc. and materials testing technologies 
are expanding areas of concern for Member States, and are important for industrial development and trade. 

Nuclear instrumentation underpins most or all nuclear techniques and the training provided via NSIL seeks to equip 
the next generation of the scientific workforce using best modern practices including long distance learning and the 
one-on-one mentoring of undergraduate, graduate and postdoctoral level technical personnel.

Particle accelerators are emerging and rapidly expanding as a key industrial and scientific technology for applications 
ranging from sterilisation of medical products to computer chip manufacturing.

An IAEA Ion Beam Accelerator (IBA) will provide expanding opportunities for AR&D and training. NSIL has developed 
extensive experience in the use of accelerators and accelerator technologies through its cooperation agreement 
with the Ruder Boskovic Institute (RBI) in Croatia, and the installation of an X-ray fluorescence (XRF) beam line at the 
Elettra synchrotron in Italy. The new Elettra beam line is a logical continuation and extension of the longstanding X-ray 
fluorescence expertise at NSIL. These instruments enable more advanced investigations in materials analysis, testing 
and AR&D than it is possible with in-house table-top laboratory experiments.

Current limitations on the work of NSIL
Globally, access to particle accelerator beam time is increasingly scarce, and NSIL as with the Member States, faces 
challenges on accessing beam time for providing training, for performing experiments and for developing innovative 
solutions to Member States’ needs.

NSIL is currently limited by the available equipment and instrumentation. The lack of critical modern nuclear instruments 
does not permit trainees to work with the equipment or to the standards that they would expect use in their home 
countries.

Laboratory space is currently severely restricted, in some cases raising safety concerns. The available office space 
to accommodate the NSIL staff, trainees, interns and fellows is spread across the current site and thus limits the 
cohesiveness of the laboratory.
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Equipment needs to meet future challenges
An Ion Beam Accelerator is needed at NSIL in order to provide aspiring MS with the support they need to access and 
develop their nuclear science workforce to utilise particle accelerator technologies.

This IBA needs to be equipped with updated X-ray and gamma spectrometry instrumentation and other nuclear 
instrumentation necessary for NSIL to maintain and, where needed, expand services to Member States.

To meet future challenges, the current space of 450m2 would need to be supplemented by 532 m2 of net additional 
laboratory, office, training and storage space with a primary focus of providing the necessary facilities needed for 
installing an ion beam accelerator. 

NSIL estimated requirements
Total net space required 982 m2 (450 m2 existing and 532 m2 new)

New equipment €1 800 000 estimated costs at current prices

The benefits of the ReNuAL project
The installation of an IBA and other modern nuclear analytical instrumentation will provide advanced, relevant 
practical training, overcoming restricted opportunities elsewhere in the world. The NSIL will be able to serve as a 
model facility and reference Quality Assurance / Quality Control laboratory for ion beam techniques worldwide. The 
basis for industrial development through nuclear technology in Member States will be increased.

Across the NA programmes, this NSIL IBA project has the potential to further strengthen interactions and 
collaborations amongst all the IAEA Seibersdorf Laboratories. The IAEA inter-disciplinary nuclear technology 
applications will substantially benefit from the synergies generated by the versatility and capability offered by an Ion 
Beam Accelerator.
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The current role of the Terrestrial Environment laboratory (TEL)
The TEL is part of the Environment Programme. It assists Member States in strengthening their understanding and 
monitoring of ecological processes and environmental pollution, as a necessary element of public health and safety. 
The IAEA, through the TEL, is the largest worldwide supplier of stable isotope and environmental radionuclide reference 
materials. These are necessary to ensure the accuracy of a variety of important laboratory measurements, including those 
related to environmental radioactivity and radiation protection, assessments of climate change, and the authentication 
control in traded agricultural products. Notably, TEL is the only producer of international scale-defining stable isotope 
reference materials, used to calibrate measurements worldwide for the elements hydrogen, carbon, oxygen and sulphur.

The TEL coordinates the network of Analytical Laboratories for the Measurement of Environmental Radioactivity 
(ALMERA), which consists of 138 laboratories in 81 Member States. These laboratories are expected to provide 
reliable and timely analysis of environmental samples in the event of a release of radioactivity. The TEL assists the 
ALMERA member laboratories through the development of standardized methods for sample collection and analysis, 
the organization of inter-laboratory comparison exercises and proficiency tests as tools for external quality control, as 
well as through training workshops and information exchange.

Meeting Member States’ needs: future challenges
To meet Member States’ future demands, TEL’s activities will require a focus on capacity building aimed at a better 
understanding of complex environmental processes. The provision of new reference materials for environment and trade 
will be specifically tailored to meet Member States’ requirements. Importantly, the ongoing trend of increasing sales 
of reference materials is foreseen to continue (the trend shows a greater than 100% increase in sales over the last 10 
years). Also, more Member State laboratories are expected to seek participation in proficiency tests, a necessary stage 
in the accreditation processes needed for international trading standards. Training in the field of environmental sampling 
will also need to increase, and support for emergency preparedness will need to be provided.

Current limitations on the work of TEL
In order to cope with growing and shifting demands for new reference materials, upgrading of ageing equipment is 
required. The TEL has commenced preparation of new reference materials for environmental radionuclides and 
stable isotopes, in fields such as food, animal feedstuffs and organic compounds. The work is constrained by limited 
infrastructure and great effort is required to maintain TEL products at the high technical level required by Member States. 
Adequate sample preparation facilities are needed both for reference materials and for proficiency test samples. After 
some decades of operation, the TEL’s analytical facilities are dispersed over the whole laboratory complex, leading to 
loss of efficiency in operations, and the maintenance and urgent repair of outdated building facilities drains funds from 
programmatic activities.
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Space and equipment needs to meet future challenges
Given the above, it is estimated that an additional approximately 277 m2 of net space (laboratory, training, office and 
storage space) would be required (in addition to the 912 m2 of current space) to ensure a fit-for-purpose laboratory. 
Equipment is needed for processing large amounts (200 kg) of new reference materials. High performance facilities for 
alpha, beta and gamma radiation analysis, for stable isotope ratio determination, and for trace element analysis are 
needed to retain the ability to respond to future, anticipated needs.

TEL estimated requirements
Total net space required 1189 m2 (912 m2 existing and 277 m2 new)

New equipment €1 290 000 estimated costs at current prices

The benefits of the ReNuAL project
The updated facilities and equipment will ensure the continuing and future provision of services to Member States’ 
laboratories in terms of capacity building in environmental analytics, the supply of relevant reference materials, and 
support to new and emerging techniques. The major role that TEL plays in quality assurance and calibration of 
materials, necessary for international trade and for emergency preparedness in environmental monitoring, will be 
assured. Last but not at least, the ReNuAL project gives an opportunity to address emerging common needs of 
Member States’ analytical laboratories in an adequate manner.
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