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Italian repository approach for wastes
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D. Lgs. 45/2014: implementation of Directive 2011/70/EURATOM,
establishing a Community framework for the responsible and safe
management of spent nuclear fuel and radioactive waste.

The draft of the National Program was issued.
The Program illustrates the national policy for the management of spent fuel
and radioactive wastes and contains the inventory of all types of spent fuel
and radioactive wastes present on the national territory.

SOGIN S.p.A.: commissioned to realize specified activities and manage the
future repository (art. 25, 26 D. Lgs. 31/2010).



IAEA Classification of Radioactive Waste (2009)
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Italian Classification: Inter-ministerial decree 7 August , 
2015
It applies the European Directive 
EURATOM/70/2011 and the 
Italian Dgls 45/2014.
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The classification is based upon 
the radioisotopes characteristics 
and concentrations,
and having as reference the 
management of their final 
disposal



Main Italian structures with radioactive wastes
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Green sites are managed 
by Sogin S.p.A. 
(state company responsible 
for decommissioning of 
nuclear facilities and 
radioactive waste 
management);

Gray sites are  managed by 
other subjects.



Some critical issues for the  management of our
national radioactive wastes
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• different type of radioactive wastes;

• different treatment and conditioning status;

• different chemical and physical features of the wastes;
• The irradiated fuel, the high level wastes represent a small

fraction in volume and weight but they account for the higher
amount of total radioactivity;

• Only an aliquote of the Italian high level radioactive wastes are
actually located in national sites;

• The majority of Italian high level radioactive wastes are stored
abroad in re-treatment plants, but it is scheduled in the near
future that they will come back to Italy;

• The radioactive wastes actually present in our country are stored
at their own production plants in temporary sites.



…..the way forward to the national repository
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Reaching consensus among citizens  and 
stakeholders on the necessity of this road map
Integrating the selection and siting process 
within strategies of economical and environmental 
development of the territory
Ensuring transparency on the activities, 
functions and finalities, dimensions, maintenance 
programs planned for the national repository 
Ensuring the endorsement and the support of 
the national authorities, on a long and constant 
term 
Giving accessibility to the project data and to the 
monitoring programme and results

2014 2015

2016
2017



Radioactive waste disposal facilities: different steps
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Siting and site 
characterization:

geological siting selection

Monitoring: radiological/environmental

We are here
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1) Siting
2) Site characterization
3) Environmental monitoring

during the development
and the operational phase of the 

repository

Radioactive waste disposal facilities



1st step: Siting and site characterization
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Siting is linked to the characterization and the monitoring program:
all data of siting activities are useful in following activities dedicated 
to environmental matrices characterization.

Objectives:
• to prevent environmental pollution;
• to collect information of the interaction repository-natural context;
• to better manage eventual radionuclides escape from repository;



1st step: Siting activity
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identify the optimal area in which to locate the deposit,
on the basis of:

1. Territorial and geological environmental information 
(hydrogeological - geochemical - seismic - geomorphological 
analysis)

2. Climatic analysis (meteorological data)

3. Socio-economical information, especially
the degree of acceptability of the population



2nd step: Characterization of the site

After choosing the site,
it is advisable to perform a series of detailed investigations
to characterize the area in order to determine the zero state
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to define the conditions of all the environmental parameters in order to verify 
in the future whether the construction and operation of the deposit have had a 
significant impact on the environment and on the population.



2nd step: ZERO STATE characterization

Cross cutting objective: developing citizens and stakeholder confidence.
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Characterize the natural background ante operam through:

 different number of parameters (radiological and not radiological);
 different environmental matrices (water, soil, air, vegetation, 

near waste management facilities...);
 Identification of the radionuclide and non-radionuclide 

migration pathways and the main receptors;
 collect samples of environmental matrices
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Collecting 
samples is 
necessary to 
identify
the zero state.

Samples 
collected, 
analyzed and 
classified could 
be gather into an 
“ecotheque"

Ecotheque

The archiving techniques includes
the extraction of the representative
matrix fraction for a better
preservation of the information
along the time.

In view of the Italian disposal siting, 
ENEA is considering which matrices 
will be useful and representative for 
the environmental specimen bank.



3rd step: Environmental monitoring

 Verify that the level of radioactivity is not higher than that fixed in the design phase
 Verify that  there are no significant changes to the environmental, in order not to affect 

the population health and the preservation of the environment and biodiversity
 Analyses the possible pathway and the migration processes of the radionuclide 

through engineering and natural barriers with consequent impact on the environment 
and on the human being.

It is therefore necessary to consider safety indicators that provide additional 
information regarding radiological and non-radiological consequences.
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 Participation to the IGD-TP Exchange Forum
 Contribution to the Joint Actions of the IGD-TP Action Plan on monitoring and 

reference state
 Participation to the EU projects

 C14 source term (CAST project) 

 Development & Demonstration of monitoring strategies and
technologies for geological disposal (MODERN2020 project) 
 Characterisation of Conditioned Nuclear Waste for 
its Safe disposal in Europe (CHANCE project)

 Contribution to the definition and planning of a National and Regional Environmental 
Specimen Bank, ESB

 Contribution to the Knowledge management and Transfer thorough generations

ENEA contribution to the Technology Platform for Implementing 
Geological Disposal- (IGD-TP) and International Initiatives



CAST  PROJECT CAST - CArbon-14 Source Term 
(2013-2018)

http://www.projectcast.eu/

CAST has contributed to the understanding of
the potential release mechanisms of carbon-14
from radioactive waste materials.
The project focuses on the release of carbon-14
as dissolved and gaseous species:
• irradiated graphite
• Zircaloys
• irradiated metals
• ionic-exchange resins
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http://www.projectcast.eu/


CHANCE - Characterization of 
conditioned nuclear waste for its safe 
disposal (2017-2021)

http://chance-h2020.eu/

CHANCE will implement three innovative
techniques , :
- non-destructive calorimetry, 
- Muon tomography,
- cavity ring down laser spectroscopy.
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CHANCE PROJECT

http://chance-h2020.eu/


MODERN2020- Development and Demonstration 
of monitoring strategies and technologies for 
geological disposal (2016-2021)

www.modern2020.eu

• The management and disposal of used nuclear 
fuel and Long-lived radioactive waste should 
address both technical and societal needs, and 
monitoring has the potential to contribute to 
both of these aspects.

• Monitoring can underpin a repository safety 
strategy and the optimization possibilities.

• Monitoring can contribute to public and 
stakeholder understanding of processes 
occurring in the repository, and hence, it can 
respond to public concerns and potentially be 
used to build confidence in geological disposal
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MODERN2020PROJECT

http://www.modern2020.eu/


Geological characterisation of the site, experimental 
campaign in collaboration with SOGIN
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On site Measurements of Radon, 
carbon dioxide and methane  



Monitoring and modelling

Modelling of the migration of radionuclides 
in the biosphere with AMBER code 

Monitoring techniques: design 
and testing of innovative sensors in 
collaboration with INFN
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ENVIRONMENTAL 
SPECIMEN BANK

To support public engagement for the radioactive waste management in Italy

BIG DATA
OPEN DATA

KNOWLEDGE 
TRANSFER

CHARACTERISATION 
AND MONITORING

Nuclear Safety, 
Security and 
Sustainability

Division (Bologna)

Technologies, Plants 
and Materials for 
Nuclear Fission 
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Engineering
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