
Italian environmental radioactivity 
monitoring system 

Sonia Fontani  

Giuseppe Menna 

Giancarlo Torri  

 
 
 
 
 
 

Ispettorato	nazionale	per	la 
sicurezza	nucleare	e	la 

radioprotezione 

Euratom Treaty Experts’ meeting 2018 – JRC Ispra, 18-19 September 2018  



Is
pe
tt
or
at
o	
na
zi
on
al
e	
pe
r	
la
	

	s
ic
ur
ez
za
	n
uc
le
ar
e	
e	
la
	

	r
ad
io
pr
ot
ez
io
ne

 

Euratom Art. 35-36 Experts' Meeting 2018 

Italian competent authority 

2 

Legislative Decree n. 45/2014 “Implementation of the Council Directive 2011/70/
Euratom, establishing a Community framework for responsible and safe 

management of spent fuel and radioactive waste” 

Legislative Decree n. 137/2017 “Implementation of  the Council Directive 2014/87/
Euratom amending the Directive 2009/71/ Euratom establishing a Community 

framework for the nuclear safety of nuclear installations” 

has been established as national competent authority, the 
activities and the personnel involved in this matter of the Italian 
Institute for Environmental Protection and Research (ISPRA), since 
the 1st of August 2018, are under the responsibility of ISIN. 

National Inspectorate for Nuclear Safety  
and Radiation Protection - ISIN  
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Radioactivity environmental monitoring 

- LOCAL  (NPP’s, waste storage facilities) 

Italian radioactivity environmental 
monitoring is carried out on  
three levels: 

- REGIONAL (administrative districts)  

- NATIONAL   
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Italian Legislation 

Legislative Decree n. 230/1995 
Implementation of Directives 89/618/Euratom, 90/641/Euratom, 
92/3/Euratom and 96/29/Euratom on ionizing radiation 

Legislative Decree n. 28/2016  
Implementation of Directive 2013/51/Euratom laying down 
requirements for the protection of public health in relation to 
radioactive substances in water intended for human consumption 

Council Directive 2013/59/Euratom of 5 December 2013 laying 
down basic safety standards for protection against the dangers 
arising from exposure to ionising radiation, and repealing 
Directives 89/618/Euratom, 90/641/Euratom, 96/29/Euratom, 97/43/
Euratom and 2003/122/Euratom 

  NOT YET IMPLEMENTED 
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LOCAL - D. Lgs. 230/1995 – Art.54 

Local surveillance of environmental 
radioactivity 
“1. The holder of the authorization and the 
operator are required to provide the equipment 
for the permanent surveillance of the degree of 
radioactivity of the atmosphere, water, soil and 
food in the monitored areas and in the 
neighboring areas and related determinations”. 

Italian competent authority has to check the 
respect of the local surveillance  

5 
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LOCAL network 

6 

NPP Garigliano 

NPP Latina 

NPP Trino   

NPP Caorso 

Research Reactor –University of 
Palermo   

ITREC - C.R. Trisaia ENEA 

Research Reactor ENEA Center 
Casaccia 

Reactor RTS 1 – CISAM 

Plant FN – Bosco Marengo 

Plant EUREX - C.R. Saluggia ENEA 

Research Reactor TRIGA L.E.N.A.- 
University of Pavia 

Reactor ESSOR – JRC Ispra 

Storage area Avogadro –FIAT AVIO 
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REGIONAL/NATIONAL - D. Lgs. 230/95 - Art. 104 

7 

COMPETENT 
AUTHORITY  

(Technical coordination) 

Ministry of Environment 
and Protection of Land and Sea 

Ministry of Health 
 

21 Regional Agency for Environmental Protection 
ARPA/APPA 

NATIONAL networks REGIONAL networks 

Other institutes 

D. Lgs. 230/95 – Art. 104  
Environmental radioactivity 

surveillance 
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8 

NATIONAL Networks 

National alarm networks 
 REMRAD and GAMMA 

National alarm telemetric network for radioactive 
fallout (Ministry of Interior) 

National network for environmental 
radioactivity surveillance RESORAD  
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National Alarm Network - REMRAD 
6 automatic station (sampling and measurements) 
• Gross α and gross β 
• Gamma Spectrometry 
 
Trieste (TS) 
Bric della croce (TO) 
Monte Cimone (MO) 
Monte S. Angelo (FG) 
Capo Caccia (SS) 
Cozzo Spadaro (SR) 

1  Evaluation 
data Center 
CeVaD 
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National Alarm Network - GAMMA 
58+49 telemetric stations  Ambient gamma dose rate 

Evaluation 
data Center 
CeVaD 
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Routine - emergency 

11 

    SURVEILLANCE 
RESORAD 
 

EMERGENCY 

ROUTINE 

                 A  L  A  R M   
REMRAD 

 
GAMMA 
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RESORAD - Aim 

12 

To follow the spatio-temporal trend of 
radionuclide concentrations  

in environmental media and foodstuffs 
 

•  to obtain a solid representative database for dose assessment to 
the public 

•  to report promptly any anomalous situations 

•  to ensure a database for transparent information to the 
Institutions and the public 

•  to provide support in management and decisions in case of 
radiological emergencies 

•  to verify compliance with limits or reference levels by law In compliance with the art.35 and art.36 of the 
Euratom Treaty 
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2000/473/Euratom 

13 
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Main sample types -measurements 

14 

Sample type Dense Network Sparse Network 

Airborne particulates Cs-137, gross β Cs-137 

Air Ambient gamma dose 
rate 

Ambient gamma dose 
rate 

Surface water 
 

Cs-137, residual beta Cs-137, residual beta 
 

Drinking water 
H-3, Cs-137, Sr-90, 
gross-α, gross-β 
 

H-3, Cs-137, Sr-90, 
gross-α, gross-β 

Milk Cs-137, Sr-90 Cs-137, Sr-90, K-40 

Mixed Diet Cs-137, Sr-90 Cs-137, Sr-90 

Total Deposition Cs-137 
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Main sample types -measurements 

15 

Sample type Dense Network Sparse Network 

Airborne particulates Cs-137, gross β Cs-137 

Air Ambient gamma dose 
rate 

Ambient gamma dose 
rate 

Surface water 
 

Cs-137, residual beta Cs-137, residual beta 
 

Drinking water 
H-3, Cs-137, Sr-90, 
gross-α, gross-β 
 

H-3, Cs-137, Sr-90, 
gross-α, gross-β 

Milk Cs-137, Sr-90 Cs-137, Sr-90, K-40 

Mixed Diet Cs-137, Sr-90 Cs-137, Sr-90 

Total Deposition Cs-137 

J= good     L= not complete coverage   
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137Cs - airborne particulates 

16 
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137Cs – total deposition 

17 
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Other relevant sample types 

Sample types Measurements 

Sediments Cs-137,  Sr-90, Pu-isotopes 

DMOS Cs-137,  Sr-90,  Pu-isotopes 
Soil Cs-137,  Sr-90, Pu-isotopes 
Honey Cs-137 
Molluscs Cs-137 

Mushrooms Cs-137 

Sludge from sewage 
treatment palnts Gamma emitters radionuclides 

Waste water from 
sewage treatment 
palnts 

Gamma emitters radionuclides 

18 
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Sample analysis increasing requests 

19 

NORM (Naturally Occurring Radioactive Materials) – 
determination of radionuclides concentration activity 
of natural series of Uranium and Thorium in the 
radiometric characterization of NORM sites  

DRINKING WATER – H-3, Rn-222, gross-α, gross β, 
eventually natural radionuclides (U-238, U-234, 
Ra-226, Ra-228, Pb-210, Po-210), artificial 
radionuclides (C-14, Sr-90, Pu-239/240, Am-241, 
Co-60, Cs-134, Cs-137, I-131) 
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RESORAD - numbers 

21      Regional Agency for Environmental       
Protection - ARPA/APPA + 3 IIZZSS 
 

36     Laboratories 
 

1513    Sampling sites 
 

10279  Samples per year  
(7561 environmental samples, 2718 foodstuffs)  
 

25671  Measurements per year 
   
 

20 

2017 Data 
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RESORAD - requirements 

21 

Reliability of each sample site 

Reliability of the measurements 

Data comparison 

Data collection and flow 

NATIONAL COMPETENT 

AUTHORITY    

Technical Coordination 
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Guidelines 

http://www.isprambiente.gov.it/it/ 
pubblicazioni/pubblicazioni-del-sistema-

agenziale/linee-guida-per-il-monitoraggio-
della-radioattivita 22 
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RESORAD manual 

23 

Convenzioni tra ISPRA e ARPA, APPA, l’ENEA-INMRI,CRI, ISS nell’ambito della Convenzione del 

29.12.2006 MATTM-ISPRA avente per oggetto “Supporto tecnico alla DSA all’elaborazione di 

linee guida ed indirizzi metodologici”, linea di attività “Prevenzione dai rischi dell’esposizione 

a radiazioni ionizzanti”, tematica “Implementazione di un sistema nazionale di monitoraggio 

della radioattività ambientale” 

 

 

 

MANUALE DELLA RETE RESORAD 

 

 

 

 

 
Rev.0 

Giugno 2015 

Direzione per le valutazioni ambientali Dipartimento nucleare, rischio 

tecnologico e industriale  

1. Laboratories and instruments 

2. Sampling plan 

3. Sampling methods 

4. Measurements methods 

5. Collection and flow data 

6. Dose assessment 

3   Years of work 
25  Institution 

41  Measurements methods 

60  Experts 

515 Pages 

http://www.isprambiente.gov.it/files/sicurezza-nucleare-radioattivita/
ManualeReteRESORAD_rev2.pdf 
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Quality System Management   

24 

Certification ISO‐9001  Accreditation ISO/IEC 17025 

GAMMA AR 

42% 50% 

ISO-9001 

2 

3 

2 

1 15 
ICP-MS 

L i q u i d 
scintillation 

CONT α β  

Radon  
SSNTD‘s 

GAMMA AR 
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Inter-comparison exercises 

25 

2014  Alpha/ beta/ gamma measurements in liquid media 
 
Determination of gamma emitters, alpha-total, beta-total and Sr-90 in 
a mixture of radionuclides in aqueous liquid solution with higher 
density than water 

Patercipants: 57 laboratories  
42   RESORAD, ISS e INAIL laboratories 
15   “host” laboratories 

http://www.isprambiente.gov.it/files/sicurezza-nucleare-radioattivita/Interconfronto.pdf 
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EC Proficiency Testing 

26 

International Comparison Scheme for Radioactivity Environmental 
Monitoring programme – ICS-REM 
JRC– Geel 

2017   Maize (spiked)  Cs-137, Cs-134, I-131 
2018   Water Rn-222 (in progress) 
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RESORAD database 

RADIA 

MID Rad DB Rad 

~150.000 samples ~400.000 measurements 
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28 

RESORAD database 
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29 

RESORAD database 
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RESORAD database 
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RESORAD database 
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32 

RESORAD database 
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RESORAD database 
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RESORAD data flow 

MIDRad 

ISIN 
c\o 
ISPRA 
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DBRad 
REM 
DB 
CE    

ARPA  
APPA 

II.ZZ.SS. 

34 
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35 

15 to 19 May 2006 – Commission’s Article 35 verification to Caorso and 
Latina Nuclear Power Plants and to the national environmental 
monitoring network.  

02 to 07 May 2010 – Commission’s Article 35 verification in Southern Italy 
to regional environmental monitoring network of Sicily, Calabria, 
Basilicata, Campania and Puglia 

12 to 17 September 2011 – Commission’s Article 35 verification in Central 
and Southern Italy to regional environmental monitoring network of 
Campania, Molise, Abruzzo, Marche, Umbria and Lazio.  

17 to 21 June 2013 – Commission’s Article 35 verification in Central Italy 
to regional environmental monitoring network of Sardina and Tuscany.  

15 to 16 December 2015 – Commission’s Article 35 verification to ITREC 
Nuclear Power Plant  

Art.35 Euratom – EC verification visit 
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Art.35 Euratom – EC verification visit 

The verification activities that were performed demonstrated 

that the facilities necessary to carry out continuous 

monitoring of levels of radioactivity in the air, water and soil 

in Central and Southern Italy (Campania, Molise, Abruzzo, 

Marche, Umbria and Lazio) are adequate.  
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37 

Art.35 Euratom – EC verification visit 

“staffing of the laboratories ....at least two person” 

“radiochemical sample preparation such as alpha 

spectrometry and analysis of Sr-90 the team 

recommended cooperation between ARPA/APPA” 



Is
pe
tt
or
at
o	
na
zi
on
al
e	
pe
r	
la
	

	s
ic
ur
ez
za
	n
uc
le
ar
e	
e	
la
	

	r
ad
io
pr
ot
ez
io
ne

 

Euratom Art. 35-36 Experts' Meeting 2018 

11/03/2011	

Fukushima Dai-ichi   

Airborne	particulates	

Fallout	

Leaved	vegetables		

Milk	

Foodstuffs		etc.	

11/03/2011	
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Fukushima Dai-ichi - airborne particulates sample sites 
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Airborne particulates : I-131 

40 

mBq m-3 

< MDA 
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Fukushima Dai-ichi 

Sample	Types Nuclides N°	measurement N°	measurement>	MDA 

Airborne	Particulates Cs-137 1196 76 
I-131 946 299 

Fallout Cs-137 183 26 
I-131 165 74 

Milk Cs-137 215 27 
I-131 78 7 

Leaved	vegetables Cs-137 182 15 
I-131 124 33 

Fodder Cs-137 55 11 
I-131 55 41 

  The results in Italy are generally in agreement with those 
recorded in others European countries, all the concentrations 
detected were of different orders of magnitude below the 
threshold of a radiological impact, therefore the event had no 
radiological relevance and did not involve any risk to the public 
health and the environment. 

This event represented a “test” for RESORAD network 
- Technical and organisational capability to intensify environmental 
monitoring programme.  
-   Ability to answer to the requests from the institutions and the 
population. 
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Detections of Ru-106 in environmental samples 

02/10/2017	 3.6	mBq/m3	in	airborne	particulate	

Sample	Types N°	measurement 	N°	measurement>	
MDA 

Ru-106	
Max		

conc.		activity 

Airborne	Particulates 154 57 54.3 mBq/m3 
PM10 45 9 15.8 mBq/m3 
Fallout 15 8 6.7 Bq/m2 

the event had no radiological relevance, but represented a 
“test” for RESORAD network for measurement sensitivity, 
the lab were able to detect  small traces of Ru-106 

214	measurements	at	26	sample	sites	
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RESORAD - Strengths and critical issues 

43 

1.  Network suitable for radioactivity environmental 

surveillance  (measurement reliability and EC Art.35 

verifications) 

2.  Consolidated  experience (> 50 years) 

3.  Good responsiveness in case of accidental events 

1.  Not complete territorial coverage 

2.  Scarcity of human resources dedicated to this field 
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… Thanks for your attention 


