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The Nuclear Applications Laboratories in Seibersdorf
The IAEA’s Department of Nuclear Sciences and Applications (NA) has eight laboratories in Seibersdorf, Austria 
that deliver technical assistance to Member States to help them respond to challenges in the areas of food and 
agriculture, human health, the environment and the development and use of advanced scientific instruments 
that support activities in these and other areas. The NA laboratories do this by providing training, by conducting 
research and development to transfer new and adapted nuclear technologies and scientific techniques to 
Member States, and by providing analytical services to support Member State laboratories. Five of the eight NA 
laboratories provide assistance in food and agriculture and are jointly managed with the Food and Agriculture 
Organization of the United Nations (FAO) under the Joint FAO/IAEA Programme of Nuclear Techniques in Food 
and Agriculture. 

The NA laboratories in Seibersdorf consist of the following:

• In the Food and Agriculture programme: the Animal Production and Health Laboratory, the Food and 
Environmental Protection Laboratory, the Insect Pest Control Laboratory, the Plant Breeding and Genetics 
Laboratory and the Soil and Water Management and Crop Nutrition Laboratory;

• In the Human Health programme: the Dosimetry Laboratory;
• In the Environment programme: the Terrestrial Environment Laboratory;
• In the Nuclear Science programme: the Nuclear Sciences and Instrumentation Laboratory.

The laboratories are active in all 
regions of the world and provide 
assistance to 151 of the IAEA’s 164 
Member States.

The Need for ReNuAL
The laboratories were inaugurated 
in 1962, and since their 
inauguration they have not received 
a comprehensive renovation or 
thorough upgrading of equipment. 
During this time the number of 
IAEA Member States has more 
than doubled, from 79 in 1962 to 
164 Member States today. As the 
number of Member States has 
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The NA Laboratories in Your World 
The map below shows the beneficiaries (in blue) of the activities of the 
NA laboratories, which amount to more than 150 Member States. 



grown, so have the requests for assistance from the NA laboratories. 

In addition to the growing number of requests for assistance, Member States’ needs are evolving as new 
challenges such as climate change, cancer and emergency response related to nuclear incidents emerge and 
call for new technologies and techniques. Given the declining and aged condition of the NA laboratories and their 
equipment, and the rising and evolving demands of Member States, the laboratories are increasingly struggling 
to meet these demands. 

Recognizing this, at the IAEA’s General Conference in September 2012, Director General Yukiya Amano called 
for the modernization of the NA laboratories in Seibersdorf, and Member States endorsed the undertaking of 
such an initiative through a subsequent resolution. This led to the initiation of the Renovation of the Nuclear 
Applications Laboratories project (ReNuAL), which officially began on 1 January 2014. 

The Plan for ReNuAL
ReNuAL involves the rebuilding and upgrading of the NA laboratories in Seibersdorf to enable them to respond to 
Member States’ current and expected demands in the years to come. The upgrades include the construction of 
new buildings and limited refurbishment of existing ones to increase the amount and quality of the available space; 
new laboratory facilities to provide new capabilities; and new equipment to replace existing, aged instruments, 
and to provide additional capabilities. 

The plan specifically calls for five elements to be implemented by December 2017 within a budget of €31 million. 
Of these resources, one-third will be provided from the IAEA’s regular budget and two-thirds will be required from 
extrabudgetary resources. The five elements of ReNuAL are: 

• Construction of a new Insect Pest Control Laboratory to replace the current laboratory;
• Construction of a new Flexible Modular Laboratory to house the Food and Environmental Protection 

Laboratory, the Soil, Water Management and Crop Nutrition Laboratory and the Terrestrial Environment 
Laboratory;

• Construction of a bunker for the Dosimetry Laboratory to house a linear accelerator, provided the linear 
accelerator can be obtained as a donation or at significantly reduced cost;

• Urgently needed equipment for all eight laboratories for which space is currently available;
• Necessary infrastructure, as well as upgrades to existing buildings to the extent the project’s budget will 

allow.

To make the NA laboratories in Seibersdorf fully fit for purpose, implementation of an additional group of elements 
known as ReNuAL Plus (ReNuAL+) will also be required. This group includes elements such as biosafety level 
3 capabilities for the Animal Production and Health Laboratory, an ion beam accelerator and facility for the 
Nuclear Science and Instrumentation Laboratory, and further renovations to existing buildings or the construction 
of additional new buildings. These elements will be implemented once the €31 million in funding for ReNuAL 
is obtained, and provided that they are fully funded by extrabudgetary resources. More information on these 
elements will be provided once their scope is fully developed. 

For further information, please contact:
Mr. Andy Garner
Laboratory Coordinator, Department of Nuclear Sciences and Applications
Tel: +43 1.2600.28674
Email: a.garner@iaea.org
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Nuclear Science and Instrumentation Laboratory
Division of Physical and Chemical Sciences

International Atomic Energy Agency Telephone No.: (+43)-1-2600-0 
Vienna International Centre, PO Box 100  Telefax No.: (+43)-1-26007 
1400 Vienna, Austria Email: official.mail@iaea.org
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Planning for ReNuAL has included an update of the master plan for the Seibersdorf site to ensure that construction 
under ReNuAL is carried out in a manner that is most cost-efficient and beneficial for both the project and the 
future of the Seibersdorf site. After conducting a cost-benefit analysis to review several options for the location 
of the new Insect Pest Control Laboratory (IPCL) and Flexible Modular Laboratory (FML), it was determined that 
their location in the greenfield on the southwest of the site, as shown in the image below, would best meet the 
needs of both the project and the site, while also being the most cost-efficient option over the long term. Building 
on the west of the site, as opposed to the east, will also minimize disruptions to the ongoing operations of the NA 
laboratories on the east of the site. The planned location of the new bunker for the Dosimetry Laboratory is also 
indicated in the image.
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 ReNuAL Element 1:
The New FAO/IAEA Insect Pest Control Laboratory
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The Role of the Insect Pest Control Laboratory 
The Insect Pest Control Laboratory (IPCL) assists Member States in developing and applying the Sterile Insect 
Technique (SIT) to control insects that destroy crops and carry diseases that endanger livestock and people. The 
SIT involves the mass rearing and irradiation of male insects to sterilize them before releasing them over the 
targeted areas to mate with wild females. This mating produces no viable offspring, thereby reducing the pest 
population. Combined with other pest control tactics, such as the use of baits, selected insecticides and traps, the 
SIT has proven effective in suppressing, containing or eradicating a variety of insect pest populations in a more 
environmentally friendly way.

The IPCL currently has four areas of activity, namely plant pests, livestock pests, human disease vectors and 
genetics/molecular biology. It is a world renowned and unique “centre of excellence” in terms of insect strain 
development, mass rearing, sterilisation, handling and transport procedures, insect microbiology and mating 
behaviour, and is in addition a repository of a multitude of different insect species, strains and mutants. Through 
its activities, the IPCL helps to increase food security, reduce pesticide use, protect animal and human health, 
and promote international trade by allowing farmers to meet importing nations’ regulatory requirements for the 
entry of agricultural goods.

The Impact of the IPCL
The benefits generated by Member 
States with support from the 
IPCL are measured in billions of 
US dollars, with the cost-benefit 
ratio of support provided by the 
IPCL ranging from roughly 3:1 to 
400:1. A current example is the 
Mediterranean fruit fly (medfly) SIT 
preventive programme in California, 
USA. The weekly release of sterile 
medfly males over the Los Angeles 
Basin is vital to maintain California’s 
fruit fly free status for the protection 
of its vast production and export 
of a wide variety of agricultural 
products, including more than 200 
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The IPCL in Your World  
The map below shows the beneficiaries (in blue) of the activities of the 
IPCL, which amount to 75 Member States.
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types of crops. The California Department of Food and Agriculture estimates that the losses would be as much 
as US$1.9 billion per year if the medfly were to become established in the state. The IPCL’s medfly strains are 
today utilised in all medfly mass rearing factories in the world, and the use of these strains as compared to others 
yields savings worth hundreds of millions of US dollars in multiple Member States.

In Africa, where livestock are the backbone of rural society, the SIT is helping Member States control the tsetse 
fly, which infects livestock with nagana, a wasting disease, and humans with sleeping sickness. Millions of people 
and animals are at risk from these diseases, but in Ethiopia, Senegal and Zanzibar, the SIT, combined with other 
control measures, has achieved significant success, with widespread socioeconomic benefits.  

The Needs of the IPCL
The IPCL is the largest of the NA laboratories in Seibersdorf and is in the greatest need of improvement. The 
component parts of the IPCL have been progressively established in a patchwork fashion over many decades, 
resulting in poorly designed buildings that significantly impair workflows and efficiency and that incur high 
maintenance and energy costs. Additionally, the laboratory’s limited space is under critical strain as Member 
States have asked the IPCL to develop the SIT for additional pests in recent years without an increase in the 
laboratory’s space for additional staff and species. Furthermore, the IPCL would benefit from enhanced biosecurity 
to further ensure the containment of insects.  

Technical studies conducted by external experts have determined that renovating the IPCL will not be practical 
or cost-efficient, and therefore that the IPCL needs to be fully rebuilt. If this is not done, maintenance costs will 
increasingly erode the resources available for laboratory activities, and the IPCL will become increasingly limited 
in its ability to assist Member States. 

The IPCL is faced with these limitations at a time when Member States’ need for assistance is growing. With 
the increasing intensification of agriculture to meet the rising food demands of an expanding human population, 
pre-and post-harvest losses to insect pests remain unacceptably high. The growing resistance to pesticides by 
insect pests is also a concern, as are the negative impacts of more widespread pesticide use on public health, 
the environment, pollinators, natural enemies of insect pests and other beneficial organisms. At the same time, 
disease transmission by insect vectors continues to affect millions of humans and livestock, and climate change 
is expanding the geographic areas in which insect pests can survive and cause harm. 

Vision for the New IPCL
To respond to these and other Member State needs for the next 20 years, the IPCL requires a new building 
that is larger than the current one and that provides new facilities for working with plant pests, livestock pests, 
human disease vectors and genetics and molecular biology. A new insect greenhouse is also needed to provide 
the necessary climate conditions for studies on insect behaviour, and for quality control procedures, as well 
as to provide a modern environment for research and training of Member State scientists. The new IPCL will 
separate office, training and storage space from the insect rearing and laboratory areas and will comply with 
modern laboratory practices, including special filters to control pathogens, separate air handling systems for 
insect rearing and office space, and strict quarantine infrastructure to avoid escapes of pest insects.
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Initial architectural renderings of the new IPCL 

A newly constructed IPCL will be capable of developing and transferring new and innovative methods to Member 
States to increase the effectiveness of the SIT. This would include the capacity to develop the SIT for additional 
major insect pests, such as moths. Numerous Member States have requested IPCL support in controlling moth 
populations, which cause substantial economic losses, but space and resource limitations currently make this 
impossible. 

With a new IPCL, therefore, more farmers and livestock owners, as well as individuals vulnerable to insect-
borne diseases, would benefit from the SIT. Greater reductions in the use of pesticides would additionally benefit 
consumers and the environment and address the increasing problem of pesticide resistance in key insect pests. 
The IPCL would continue to be a world leader in the development and use of the SIT, and would play an even more 
prominent international role. In doing so, the IPCL would enhance the reputations of the Seibersdorf laboratories 
and the IAEA and FAO as well. 

Estimated costs and timeframe
The estimated cost of the new bunker, excluding equipment, is €10.0 million. This estimate, however, is subject 
to revision as the design process is ongoing. The next step is the procurement of additional design services to 
finalize the IPCL’s design. Once the design is complete, construction services can be procured, provided that 
sufficient financial commitments are first obtained to fund the construction contract. To ensure, therefore, that the 
project remains on schedule, these commitments should be received by 1 May 2015.

If this process is completed without delays, construction of the IPCL could begin in the fourth quarter of 2015, with 
the completion of construction by the second quarter of 2017. As the transition from the existing facility to the new 
IPCL is expected to take six months, the IPCL can be fully operational by the end of 2017.



www-naweb.iaea.org/na/renual   |   nuclearapplications@iaea.orgMarch 2015

Insect Pest Control Laboratory Floor Plan
The images below provide the current floor plan for the IPCL and a breakdown of the space within the building. 
As the design process is ongoing, however, these designs are subject to change.

IPCL Space Breakdown

IPCL Ground Floor

IPCL First Floor

Genetics and Molecular Biology
Dedicated Space Shared Space Total Space
513.5 462.35 975.85

Human Disease Vectors
Dedicated Space Shared Space Total Space
296 462.35 758.35

Livestock Pests
Dedicated Space Shared Space Total Space
358 462.35 820.35

Plant Pests
Dedicated Space Shared Space Total Space
675.4 462.35 1137.75

Shared Space

All space is in square meters
Shared space includes technical areas, corridors, stairs, sanitary areas, common areas and general offices 



 ReNuAL Element 2:
The New Flexible Modular Laboratory
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Vision for the Flexible Modular Laboratory
The vision for the Flexible Modular Laboratory (FML) is based on three concepts: capitalizing on synergies 
among laboratories with similar activities; flexibility of laboratory space for easier adaptation to suit changing 
laboratory activities; and modularity to allow for relatively low-cost future expansion. 

The three laboratories selected to move into the FML are: the Food and Environmental Protection Laboratory 
(FEPL), the Soil, Water Management and Crop Nutrition Laboratory (SWMCNL) and the Terrestrial Environment 
Laboratory (TEL). These were chosen because they engage in some similar analytical activities that will allow 
them to share certain spaces and equipment, thereby reducing overall costs. These synergies are limited, 
however, by the unique activities each laboratory engages in, which may require different types of equipment, 
or different modifications to standard equipment. These activities also may require the use of substances or 
samples that preclude the sharing of certain instruments due to cross-contamination risks.

A flexible laboratory structure can be easily adapted to carry out different activities as Member States’ needs 
change. This will enable these three laboratories to respond to those needs more rapidly and effectively. It also 
will reduce the costs of making such changes, thereby making the building more cost-efficient over the long term. 
The modular structure is similarly an investment in long-term cost-efficiency as it will allow the building to be 
expanded relatively easily, if necessary, whether to accommodate additional laboratories or to expand the three 
laboratories.

Most importantly, however, the FML will modernize three of the eight NA laboratories and enable them to provide 
greater assistance to Member States. Specific information on these laboratories is provided below. 

Initial Architectural Renderings of the FML
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The Role of the FAO/IAEA Food and Environmental Protection Laboratory
The FEPL provides assistance 
to Member States in their efforts 
to ensure the safety and quality 
of food supplies to safeguard the 
health of consumers and to facilitate 
international trade. The laboratory 
helps Member States establish 
effective food traceability and 
contaminant control systems that 
support food safety, and authenticity 
testing to combat economic loss 
caused by the illegal production 
and marketing of counterfeit and 
adulterated products. Assistance is 
provided through the development 
and transfer of methods for food 
traceability and contaminant 
studies, as well as authenticity 
testing. 

The Role of the FAO/IAEA Soil, Water Management and Crop Nutrition 
Laboratory
The SWMCNL helps Member 
States to respond to the challenges 
of climate change and variability by 
optimizing the management and 
use of soil, water and nutrients to 
maintain and increase agricultural 
productivity. This laboratory also 
helps Member States strengthen 
emergency preparedness related to 
nuclear incidents that affect soil and 
water resources, and to remediate 
the impact of these events on 
these resources. This assistance is 
delivered through the development 
and transfer of nuclear and 
isotopic technology packages and 
techniques. 

The SWMCNL in Your World 
The map below shows the beneficiaries (in blue) of the activities of the 
SWMCNL, which amount to 111 Member States.

The FEPL in Your World 
The map below shows the beneficiaries (in blue) of the activities of the 
FEPL, which amount to 78 Member States.
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The Role of the Terrestrial Environment Laboratory
The TEL assists Member States in 
strengthening their understanding 
and monitoring of the terrestrial 
environment as a necessary 
element of public health and 
safety, specifically with regard 
to environmental radiation and 
nuclear incidents. The TEL does 
this primarily by developing 
and transferring environmental 
monitoring techniques and by 
providing Member State laboratories 
with analytical services that assess 
and improve the quality of their own 
monitoring capabilities. The IAEA, 
through the TEL, is the leading 
global supplier of stable isotope 
and environmental radionuclide 
reference materials, which are essential for assessing and establishing the accuracy of important laboratory 
measurements, such as those related to environmental radioactivity, radiation protection and assessments of 
climate change.

The Impact of the Laboratories of the FML
The laboratories that will be relocated to the FML provide significant benefits to Member States in all regions of 
the world. For example, in recent years the FEPL has worked with laboratories in the European Union (EU) to 
develop a new method for quantifying the presence in meat and milk of residues from drugs that are administered 
to livestock to combat parasitic infections. This method was adopted for regulatory purposes in the EU and 
mandated for non-EU countries that export beef to the EU to protect the health of consumers. 

In Latin America and the Caribbean, the FEPL led the establishment of a network of nine food safety laboratories 
in 2006 to address food safety issues at the regional level to deliver improved health and economic benefits. This 
network has since grown to include 49 laboratories in 19 Member States that share resources and expertise to 
address food safety issues at a national and regional level. 

One example of the SWMCNL’s work is the study of nitrogen fixation, a process by which some types of crops 
convert atmospheric nitrogen into a form that acts as fertilizer. This laboratory has quantified the nitrogen fixation 
potential of certain grains and legumes under a variety of cropping systems and climatic conditions to maximize 
this potential, and is now assisting 65 Member States in applying these techniques, which have the potential to 
fix up to 33 million tonnes of atmospheric nitrogen each year. This, in turn, can help Member States save billions 
of dollars on chemical fertilizers while reducing the impact of these fertilizers on the environment.

Another example of the SWMCNL’s impact is its success in demonstrating the ability of nuclear techniques to help 
increase agricultural productivity on arid to semi-arid lands. In Algeria, technology supported by the SWMNCL was 
used to determine the most effective irrigation schedule for maximizing the production of barley on barren land while 
reducing the waste of limited water resources. Combined with the introduction of a salt-tolerant variety of barley, 
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The TEL in Your World 
The map below shows the beneficiaries (in blue) of the activities of the 
TEL, which amount to 96 Member States.



this technology made it possible to achieve yields of 2.5 tonnes per hectare, and this technology can potentially be 
applied to 42,000 hectares of abandoned, barren land in Algeria. At a market price of approximately US$133 per 
tonne (March 2015), this would generate nearly $14 million in additional earnings for small-scale farmers.

The TEL coordinates the network of Analytical Laboratories for the Measurement of Environmental Radioactivity 
(ALMERA), which was established in 1999 with 66 laboratories in 26 Member States to provide reliable and timely 
analysis of environmental samples in the event of a release of radioactivity. The TEL supports ALMERA member 
laboratories by developing standardized methods for sample collection and analysis, organizing and conducting 
proficiency tests as tools for quality control of measurement capabilities, and through training workshops and 
information exchange. ALMERA today consist of 149 laboratories in 84 Member States and plays an essential 
role in international environmental monitoring and radiation protection.

The Needs of the Three Laboratories
For all of these laboratories, laboratory and training space, office space and equipment are insufficient and of 
insufficient quality or capability to implement all of the activities requested by Member States. In the case of the 
FEPL, for example, the expanding global trade in food products is creating new challenges in the areas of food 
traceability related to disease outbreaks, and of authenticity to protect the value of unique food products. The 
FEPL, however, lacks the infrastructure and equipment needed to develop and transfer the methods that are 
needed by Member States to address these issues. 

Similarly, the SWMCNL is facing growing requests for assistance in addressing the many challenges of climate 
change, as well as emergency preparedness for response to nuclear incidents, but is not equipped to develop 
and transfer the techniques that are needed in these areas. The TEL is struggling to meet rising demand for 
existing and new types of reference materials as these demands have risen by over 100% in the last decade. 
The laboratory lacks the space and resources necessary to meet these demands, as well as the rapidly growing 
demand for participation in international proficiency tests.

Specific examples of the above laboratory needs include new facilities, such as new greenhouse space for the 
SWMCNL for soil fertility studies, and space for the TEL for processing large amounts of reference materials. 
Further space is also required to house additional equipment, such as instruments for isotopic analyses that all 
three laboratories require. The FML will be designed to respond to these and other needs in an effective and 
cost-efficient manner. 

Estimated Costs and Timeframe
The estimated cost of the new building, excluding equipment, is €12.0 million. This can be broken down per lab 
as follows: 
• Food and Environmental Protection Laboratory:           €2.8 million
• Soil, Water Management and Crop Nutrition Laboratory:  €3.1 million
• Terrestrial Environment Laboratory:                                     €6.1 million

These estimates, however, are subject to revision as the design process is ongoing. The next step is the procurement 
of additional design services to finalize the FML’s design. Once the design is complete, construction services can 
be procured, provided that sufficient financial commitments are first obtained to fund the construction contract. To 
ensure, therefore, that the project remains on schedule, these commitments should be received by 1 May 2015. 

If this process is completed without delays, construction of the FML could begin in the fourth quarter of 2015, 
with the completion of construction by the second quarter of 2017. As the transition from the existing laboratory 
facilities to the FML is expected to take six months, the FML can be fully operational by the end of 2017.
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Flexible Modular Laboratory Floor Plan
The images below provide the current floor plan for the FML and a breakdown of the space within the building. 
As the design process is ongoing, however, these designs are subject to change.
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FML Space Breakdown
Food and Environmental Protection Laboratory
Dedicated Space Shared Space Total Space
633.55 637.38 1270.93

Soil and Water Management Crop Nutrition Laboratory
Dedicated Space Shared Space Total Space
720.45 724.81 1445.26

Terrestrial Environment Laboratory
Dedicated Space Shared Space Total Space
1411.90 1422.26 2834.16

Shared Space

All space is in square meters

FLEXIBLE MODULAR LABORATORY

27.11.2014

-1

0

+1

+2

   Dedicated  Shared  Total     %    Cost  €

 SWMCNL(1) 720,45  724,81  1445,26    26  3.939.260

 FEPL(2) 633,55  637,38  1270,93    23  3.484.730

 TEL(3)          1411,90          1422,26  2834,16    51  7.727.010

                  5 548,52          100  15.151.000
(1) SWMCNL - Soil and Water Management and Crop Nutrition Laboratory  
(2) FEPL - Food and Enviromental Protection Laboratory
(3) TEL - Terrestrial Enviroment Laboratory 

FML Basement

FML Upper Floor

FML Ground Floor

FML Technical Floor





 ReNuAL Element 3:
Linear Accelerator Bunker for the Dosimetry Laboratory
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The Role of the Dosimetry Laboratory
Dosimetry deals with the measurement, calculation and assessment of radiation doses received by the human 
body, specifically in the context of medical diagnosis and treatment, and most commonly related to cancer. Accurate 
dosimetry is vital in radiotherapy to ensure the correct doses are delivered to patients. The Dosimetry Laboratory 
(DOL) supports Member States by establishing and disseminating best practices in the use of radiation for cancer 
treatment through the provision of quality assurance services. These include calibration services provided both to 
hospitals and Secondary Standards Dosimetry Laboratories (SSDLs), which themselves provide calibration services 
to hospitals. They also include audit and verification services for operational and newly installed radiotherapy 
equipment, as well as training and research and development in dosimetry and radiation physics. 

The DOL also works with the World Health Organization (WHO) as the central laboratory responsible for the IAEA/
WHO Secondary Standards Dosimetry Laboratory (SSDL) network. This is a global network of 84 laboratories 
and 6 national organizations in 72 Member States that ensures that the laboratories maintain radiation standards 
that are traceable to the established international measurement system and that fulfil accuracy requirements in 
accordance with international standards. This network was established in 1972 with only 9 SSDL laboratories, 
and it has since grown to perform a vital function worldwide in safeguarding patients from harm and ensuring that 
they receive the most effective radiation treatments possible. 

Impact of the DOL 
Through its activities, the DOL 
contributes to the protection, 
longevity and quality of life of cancer 
patients around the world. For 
example, between 1982 and 1992, 
the DOL found that 10% of SSDLs 
had unacceptable deviations in 
their measurements, which meant 
that hospitals receiving calibration 
services from those SSDLs may 
have been delivering inadequate or 
harmful doses of radiation. The DOL 
used this information to improve 
practices and assure more accurate 
measurements, and today 98% of 
SSDLs demonstrate adherence to 
established standards. 
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The DOL in Your World 
The map below shows the beneficiaries (in blue) of the activities of the 
DOL, which amount to 114 Member States.



The DOL’s postal dose audit service also provides substantial benefits to Member States around the world. 
Through this service, the DOL sends dose-measuring devices to clinics to be irradiated as any patient would 
be. These are small, easily mailed devices that are then returned to the DOL to measure whether the intended 
dose and actual delivered dose match. If not, the DOL provides assistance to enable the clinic to deliver the 
correct dose. When this service began in 1969, large numbers of clinics were found to be delivering incorrect 
doses, which meant that large numbers of patients were at risk. By the 1970s and 1980s, half of the clinics were 
delivering incorrect doses. Today, 95% of audited clinics reach acceptable accuracy, and this service is used by 
roughly 2000 clinics worldwide. 

The Needs of the DOL
A worldwide technological shift that the DOL must keep up with is moving the provision of radiotherapy away from 
the use of radiation sources such as Cobalt-60 in external beam radiotherapy machines and toward the use of linear 
accelerators that do not require radiation sources. Similarly, in brachytherapy, in which a sealed radiation source is 
placed inside the body in or near the area requiring treatment, there is an ongoing shift from low-dose rate sources 
using Caesium-137 to high-dose rate sources based on Iridium-192 or Cobalt-60. Member States are increasingly 
requesting support in the use of these technologies, which the DOL does not currently possess. 

The DOL is also dealing with a growing volume of requests for assistance, as demonstrated, for example, by rising 
Member State demands for dosimetry audits. Requests for audits have increased at a constant rate for 20 years, 
with just over 100 conducted in 1993 to well over 700 in 2013. Given the rapid global growth in cancer rates and the 
accompanying rise in the need for radiotherapy, as well as the ongoing shift to new technologies that require new 
quality assurance methods, Member State demands for these and other DOL services are expected to increase 
significantly in the coming years. 

The DOL, however, does not have the facilities or capabilities necessary to respond to these demands. Limitations 
on the DOL’s space and equipment are forcing the laboratory to refuse requests for training and quality assurance 
services with growing frequency. New equipment, such as a linear accelerator, is needed to respond to some of 
these requests, but space to accommodate this equipment is also needed. The linear accelerator, for example, 
requires the construction of an additional bunker for the DOL that provides adequate radiation shielding and other 
necessary technical infrastructure. 

Vision for the DOL Bunker
The DOL’s greatest need is for a new bunker to house a linear accelerator so the laboratory can respond to 
Member States’ rapidly growing requests for assistance in ensuring the safe and effective use of these machines. 
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Conceptual Drawings of the DOL Bunker

Existing DOL

New bunker



Construction of the bunker will make it possible to procure a linear accelerator, which will allow the DOL to provide 
expanded and improved dosimetry services and training opportunities for Member States, with cancer patients 
as the ultimate beneficiaries.  

Estimated Costs and Timeframe
The estimated cost of the new bunker, excluding equipment, is €0.8 million. This estimate, however, is subject 
to revision as the design process is ongoing. The next step is the procurement of additional design services to 
finalize the bunker’s design. Once the design is complete, construction services can be procured, provided that 
sufficient financial commitments are first obtained to fund the construction contract.

To minimize costs, construction of the bunker should be funded under the same construction contract as that for 
either or both of the Insect Pest Control Laboratory (IPCL) and Flexible Modular Laboratory (FML). Accordingly, 
the financial commitments to fund construction of the bunker will be needed at the same time as those for the 
IPCL and/or FML, which is by 1 May 2015. If these commitments are obtained on time, along with those for one 
or both of the other buildings, construction of the bunker can begin in the fourth quarter of 2015, with completion 
in 2016.
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 ReNuAL Element 4:
Equipment Requirements
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The ReNuAL equipment list consists of items that are urgently needed and for which there is currently space 
available within the existing laboratories. It covers only a portion of the total equipment needs identified by the 
laboratories, with the remaining items requiring the construction and availability of new and additional space 
before they can be accommodated. These additional items will be addressed within the framework of ReNuAL 
Plus, with the list of these items made available once the full funding needs of ReNuAL have been met.

The equipment on this list will be sought until either the list or the allotted budget for equipment is exhausted. 
Interested donors are requested to note that only donations that directly correspond to or otherwise support the 
procurement of items on this list will be reflected as contributions to ReNuAL. Further information regarding this 
list and detailed specifications for individual items will be provided upon request.

Animal Production and Health Laboratory 
Specialised ultracentrifuge 
Purification of viruses for Next Generation Sequencing and purification of proteins. 

Flow cytometer (In process to be donated by Germany) 
To study the immune cell response to pathogens by flow cytometric phenotyping assays.

Dosimetry Laboratory 
High dose rate brachytherapy system (In process to be donated by Germany) 
To improve calibration capabilities to service current technology in use at radiotherapy centres. 

Gamma beam radiation protection level irradiator (Cs-137 and Co-60) 
Replacement of obsolete gamma beam irradiator to ensure continuity of calibration services.

Dosimetry and quality control items (In process to be donated by Germany) 
Required for calibration work and the maintenance of dosimetry standards.

Radiophotoluminescent glass dosimetry system  
To meet increasing requests for dosimetry audits by Member State radiotherapy hospitals.

Food and Environmental Protection Laboratory 
Liquid chromatograph-Orbitrap mass spectrometer 
Food contaminant analysis, authenticity marker identification.

Gas chromatograph-isotope ratio mass spectrometer  
Research and method development of traceability/authenticity of food products.



Ultra high performance liquid chromatograph-triple quadrupole mass spectrometer 
Replacement  of older liquid chromatograph-mass spectrometer. 

Glasshouse (50 m2) 
Controlled environment glasshouse compartment for contaminant transfer and radiotracer (C-14) studies.

Biological oxidizer 
Research and development with radiolabelled pesticides/compounds.

High performance/Ultra high performance liquid chromatograph  
Research and development of cost-effective, transferrable methods for food traceability/authenticity.

Phosphor imager 
Visualization of radionuclides in, for example, plant samples.

Insect Pest Control Laboratory 
Greenhouse / insect house (300 m2) 
Climate controlled (20-28°C, 50-85% Rel. Humidity), with light intensity of minimum 700 Lux to study mating 
and other behaviours of insects. 

Nuclear Science and Instrumentation Laboratory 
Ultra High Vacuum Chamber Facility (In process to be donated by Germany)
For advanced materials characterization (e.g. photovoltaic, solar cells, thin films, multilayered structures, among 
others) and trace element/impurities analysis in a variety of environmental and biological samples. 

Energy Dispersive X-ray fluorescence spectrometer (In process to be donated by Germany)  
Analysis of large batches of samples from different applications, including environmental monitoring, food 
safety/traceability and crops. 

Plant Breeding and Genetics Laboratory 
Modular greenhouse (300 m2) 
Environmental control glasshouse compartments for research and training related to tropical and temperate crops.

Modular netted screenhouse (150 m2) 
Growth of protected plants in field conditions.

Fluorescence microscope with image analysis 
Mutant characterization and mutation protocol optimization.

Microscopes x10 
To be used to facilitate training on basic cytological and tissue culture techniques.

Drought testing and analysis facility 
Evaluation of mutant lines for tolerance to drought to aid protocol development in screening for drought tolerance.

X-ray facility consisting of X-ray irradiator and X-ray imaging machine (In process to be donated by China) 
X-ray irradiation for induced mutation and analysis in plants.

Soil and Water Management and Crop Nutrition Laboratory 
Modular greenhouse (80 m2) 
Climate controlled (18-28°C) glasshouse to study and enhance soil-water-plant synergies in the context of 
climate-smart agriculture (for tropical and temperate crops).
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Gas chromatography combustion isotope ratio mass spectrometry (GC-c-IRMS) 
Analysis of specific organic compounds (e.g. fatty acids) to identify hot spots of land degradation. 

Laser isotope analyser for Oxygen-18 and deuterium in H2O 
Analysis of O-18 and deuterium signature of H2O samples (field and laboratory deployable), with autosampler 
for liquid samples.

Accelerated solvent extractor with autosampler for extracting organic compounds 
Preparation of soil samples for analysis in GC-c-IRMS described above.

Thermal camera system for air-borne drought stress screening 
Thermal imaging to detect heat stress in crops more rapidly than can be done using traditional tools to reduce 
yield loss. 

Hot greenhouse (50 m2) 
For work with radio-tracers; separate from other greenhouses.

Broad energy gamma detector 
For measuring radionuclides for soil erosion assessment and nuclear emergency response in food and 
agriculture.

Automatic CO2 flux measurement system  
For automatic in-situ CO2 measurements. 

Cosmic ray soil moisture neutron probe 
Assessment of soil moisture dynamics at landscape level (resolution of 700 m); essential for improving  
area-wide water management.

Terrestrial Environment Laboratory 
Low-background gamma spectrometers x2 (In process to be donated by Germany)
For improving analytical detection limits for natural and artificial radionuclides. 

High purity germanium detector for existing auto-sampler (In process to be donated by Germany)
Replacement of obsolete detector to improve testing of candidate reference materials. 

Inductively coupled plasma optical emission duo spectrometer 
For chemical characterization of reference materials to provide full determination in a single analysis.

Ampoule filling machine
To fill and seal glass ampoules with reference materials. 

Alpha counters (x12) (In process to be donated by Switzerland) 
For the counting of lab samples. 

Field portable gamma spectrometer, tripod system (In process to be donated by Switzerland) 
For field measurements for emergency preparedness and response. 

Rapid activity screening tool for hot labs (In process to be donated by Switzerland) 
For the screening of incoming environmental samples to detect radionuclide contamination. 

Various soil sampling equipment for training (In process to be donated by Switzerland)  
Machine-driven core sampler, spades and other items for training purposes. 

Stable isotope ratio mass spectrometer  
For the characterization and long-term quality monitoring of stable isotope reference materials. 
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