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Environmental Radioactivity
Monitoring in Italy

http://www.apat.gov.it/site/it-IT/APAT



The National Network for the Surveillance of
Environmental Radioactivity in Italy

After Chernobyl accident (1986.04.26) a national network for the 
surveillance of environmental radioactivity was born in Italy.

21 regional laboratories (19 regions and 2 autonomus provincies) 
compose the network that is coordinated by APAT.

After realization of regional structures the national network includes:

•Local networks: responsible for monitoring the immediate 
surroundings of the nuclear power plants and other significant
facilities (potential) (source related);

•Regional networks: responsible for monitoring and controlling
general radioactivity levels at regional level (source related/person
related);

•National network: responsible for providing the general framework
of the situation in Italy, for the purpose of assessing the population
dose, regardless of the local situations (person related).



The National Network for the Surveillance of 
Environmental Radioactivity in Italy

National Network includes:

•RESORAD network: (Cooordinated by APAT) network of 
sampling and measurements carried out by ARPA and other
institutions

•Alarm APAT networks: GAMMA network (AIR gamma 
dose) and REMRAD network (Airborne particulate matter)

•Interior Ministry network: Fireman network



Rete RESORAD



The National Network for the Surveillance of 
Environmental Radioactivity in Italy:

the Agencies’ System

According to Art. 104 of the Legislative Decree 230/95, and 
subsequent amendments and integrations, the national network for
the surveillance of environmental radioactivity is the instrument to
estimate the exposure of the population due to diffuse sources.

European Recommendation 2000/473/Euratom of June 8th, 2000 
provides indications to member countries on the conducting of 
environmental radioactivity monitoring.

Most of the data are collected by Regional Reference Centres for
Environmental Radioactivity (CRR) of the Regional and 
Autonomous Provincies Agencies for Environmental Protection. 

At the end of 2002, the network for radioactivity surveillance was
reorganized, also considering the lack of homogeneity on the 
geographical level.



The National Network for the Surveillance of 
Environmental Radioactivity in Italy:

the Agencies’ System
The DPSIR framework, developed by the European Environment Agency and based on 
an earlier model (PSR) developed by the OECD (Organization for Economic
Cooperation and Development), has been adopted by APAT to build the environmental
fact-finding system. As shown in the figure below, the DPSIR framework organises the 
environmental data and information according to 5 categories linked by specific causality
relations.



DPSIR Model
The state, that is the set of physical, chemical and biological qualities of the 
environmental resources (air, water, soils, etc.), is altered by the pressures, 
which comprise everything and anything that tends to deteriorate the 
environment (air emissions, waste production, industrial releases, etc.), most
of which are caused by human activities (called driving forces), such as
industry, agriculture, transport, etc., but which can also be caused by natural
phenomena. These alterations produce effects (impacts) on the health of 
human beings and animals and on the ecosystems, economic damage, and 
so on. The impacts may be addressed and contrasted by means of 
responses, which are measures (such as laws and regulations,action plans, 
guidelines, etc.) aimed at acting on all the other categories.



DPSIR Model
With regard to the determination of the current “State and Trend”, two cases

have been taken into account:

a) availability of benchmark targets set out in regulations and programmes, 
relating, for example, to GHG emissions, proportion of separate waste
collection, or per capita waste production;

b)    no available benchmark targets.

In case (a) the following grading rules apply:

In case (b), a judgement is expressed based on personal experience, on the 
knowledge of the subject-matter, and on equivalent benchmarks (targets) 
drawn from literature or by consulting experts.



SINANET
(National Environmental Information System)

MCE: Main Component Element
ETC: European Topic Centre
NFP: National Focal Point

EEIS: European Environmental
Information System
IPR: Main reference Institutions
PFR: Regional Focal Point
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Results of Environmental Radioactivity
Monitoring in Italy



Environmental Data Yearbook
2004: ionizing radiation



Annual Average Effective Dose per Person

This indicator gives an approximate estimate of the impact of the principal sources of radiation on 
the Italian population.From figure 11.1, showing the estimated contributions to the effective dose, it
emerges that 73% of the total is due to natural sources. The values shown refer to the averages for
the entire population. Higher values, for individuals and groups of the population, may occur in 
relation to particular cases, for example, the presence of high concentrations of radon in 
dwellingsor workplaces or exposure caused by natural materials in some particular work activities.



Indoor Radon Activity Concentration

Radon is a natural radioactive gas that rises from the soil
and accumulates in enclosed environments. It accounts for
about 45% of the total effective dose. Radon exposure is
associated with an increased risk of developing lung
cancer. Figure 11.2 shows the results of a survey, 
conducted on a statistically representative sample, for
determining the mean concentration of radon inside homes
(which are the environments where people spend most of 
their time) in all the Italian regions, while figure 11.3 
highlights the regions where, until 2005, surveys were
conducted and measures implemented, with a view to
identifying high radon risk areas. European guidelines
have fixed the indoor radon concentration thresholds -
defined as action levels - above which it is recommended
to implement measures to reduce the associated risk. 
These thresholds are 400 Bq/m3 for existing buildings and 
200 Bq/m3 for new buildings (as a design parameter). It
has been estimated that, in Italy, there are about 800,000 
homes with radon concentrations in excess of 200 Bq/m3, 
and about 200,000 with concentrations above 400 Bq/m3. 



Indoor Radon Activity Concentration in 
FVG Region

In order to make a detailed assessment of the geographical distribution of radon nationwide, and to
rationalize resources for implementing appropriate remedial measures, it is necessary to map the 
country, i.e. to identify the areas with the largest likelihood of the presence of high concentrations of 
radon. With regard to the techniques for collecting and processing the relevant data, the most
widespread method, applied internationally and for the surveys already conducted in several Italian
regions (Veneto, Friuli Venezia Giulia, Toscana, Piemonte and the Autonomous Province of 
Bolzano), are indoor measurements, i.e. measurements made in closed environments, especially
homes and schools. The surveys are typically conducted by dividing the area on a grid basis, also
taking into account the geological composition of the area concerned.
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ARTIFICIAL RADIONUCLIDE ACTIVITY CONCENTRATIONS IN THE 
ENVIRONMENT AND FOODSTUFFS:  AIRBORNE PARTICULATE MATTER

The assessment of the activity concentrations of artificial radionuclides in the environment and 
foodstuffs makes it possible to control environmental contamination by radionuclides from diffuse 
sources of radioactive materials such as, for example, nuclear fallout from tests or accidents to
nuclear facilities. The principal benchmark parameters are: the presence of artificial radionuclides in 
samples of atmospheric particulate matter corresponding to known volumes of air, wet and dry 
airborne fallout material and (fresh and pasteurized) cow's milk. The first (figure 11.4) shows the 
trends in time (on a monthly basis) of the concentrations of 137Cs in airborne particulate matter: 
the value for the first days of May 1986 refers to the arrival of the Chernobyl cloud in Italy, while the 
peak value for June 1998, higher in the North than elsewhere, is due to an accident that occurred in 
a Spanish foundry near Algeciras.



ARTIFICIAL RADIONUCLIDE ACTIVITY CONCENTRATIONS IN THE ENVIRONMENT
AND FOODSTUFFS:  WET AND DRY AIRBORNE FALLOUT

The second (figure 11.5) gives the trends of the total fallout of 137Cs in Italy from 1961: the peaks
correspond to the nuclear tests carried out in the 60s and to the Chernobyl incident



ARTIFICIAL RADIONUCLIDE ACTIVITY CONCENTRATIONS IN THE 
ENVIRONMENT AND FOODSTUFFS:  COW’S MILK

The third (figure 11.6) shows the trends of the mean national concentration of 137Cs in cow's milk

from 1987.



1998 APAT report
cow’s milk

Arithmetic average calculated taking into account also values not
detectable (assigned value = Minimun Detectable Activity)

137Cs in cow’s 
milk (Bq/l)



Role of ARPA Friuli Venezia Giulia in the 
Event of Regional Radiological Emergency

http://www.arpa.fvg.it/



Surveillance of
Environmental Radioactivity

in  Friuli Venezia Giulia region

Monitoring of :

Natural radioactivity

Artificial radioactivity

in foodstuffs and drinkinkg water

in the environment



Surveillance of
Environmental Radioactivity

in  Friuli Venezia Giulia region
Activities:

Remedial action in case of finding of orphan souces
or contamination event

Consulence and technical assistance to the 
institutions in case of radiological emergency of 
radiological problems

Partecipation to radiological emergency planning 

civil defence plan

nuclear emergency plan in case of stop of nuclear
powered ship in the gulf of Trieste, etc.



Monitoring of
Environmental Radioactivity

in  Friuli Venezia Giulia region

Foodstuffs and drinkable water:

Sampling: Health Agency

Gamma spectrometry measurement: ARPA FVG

Samples of milk, meat, vegetables, fruit, forage, ecc. 

Choice of foodstuffs:  on the basis of the importance of the 
human and animal diets, 

Choice of sampling site: mainly on the basis of 
consumption, but also on the basis of production



Monitoring of
Environmental Radioactivity

in  Friuli Venezia Giulia region
Environmental matrixes:

Airborne particulate matter:

Sampling: h24 ; measurements: all working days

Fall out

Continuos sampling, monthly collection and gamma 
spectrometry measurement

Soils: forest soils (coniferous and broadleaf forests) and 
undisturbed fields

Indicators of environmental radioactivity: 

Mosses; mushrooms, honey, sediments, algae, etc.



Monitoring results:
Fallout

Cs-137 fall –out at Udine site: yearly average (Bq/m2), calculated on the 
basis of monthly samplings. Data are refferred to sampling time.
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Monitoring results:
Cow’s Milk



Cs-137 concentration in pork meat and beaf from Udine Province (until 1995) and from
all Friuli Venezia Giulia region (2000-2005) (consumption)
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Monitoring results:
Beaf and pork meat



Cs-137 concentration in vegetablesin Udine Province (until 1995) and from all Friuli 
Venezia Giulia region (2000-2005) (consumption)
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Monitoring results:
Vegetables



Concentrazione di Cs -137 (Bq/kg)Parametro
2003 2004 2005

Beaf
Valore max 2,13 0,54 2,96

Valore  medio 0,26 0,20 0,30
Pork meat

Valore max 0,67 0,60 0,248
Valore medio 0,18 0,20 0,139

White meat
Valore max 0,41 0,27 0,22

Valore medio 0,14 0,14 0,12
game

Valore max --- 67,9 27,14
Valore medio --- 3,94 3,02

Fruit
Valore max 0,17 2,30 1,83

Valore medio 0,10 0,24 0,27
vegetables

Valore max 0,30 0,22 0,247
Valore medio 0,12 0,13 0,119

Present day yearly average value



Concentrazione di Cs-137 (Bq/kg peso fresco) Parametro 
2003 2004 2005 

 Funghi porcini 
Valore min 1,55 0,27 0,11 
Valore max 15,7 9,61 13,2 
Valore medio 7,58 4,23 6,31 

 Funghi eduli 
Valore min 0,11 0,08 0,04 
Valore max 15,7 259 13,2 
Valore medio 4,22 20,3 4,02 

 

Present day Cs-137 concentration
in edible mushrooms



Soils: main results

Undisturbed fields 1992 Rain during the first ten days
of may 1986



Suoli: risultati principali (2)
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Soils: main results



Suoli: situazione attuale

Cs-137 in terreni di prati stabili (2004)
Andamento in funzione della profondità

0 2000 4000 6000 8000 10000 12000 14000

Savogna

Tarvisio

Chiusaforte

Ampezzo

Prato Carnico

Castel Val d'Ajer

Tramonti di Sopra

Claut

Gemona

Resia

Muzzana

Polcenigo

Doberdò del Lago

Trieste

Flaibano

Maniago

Lo
ca

lit
à

Concentrazione (Bq/m^2)

Strato A    profondità 0-3 cm

Strato B    profondità 3-5 cm

Strato C    profondità 5-10 cm

Strato D    profondità 10-15 cm

Strato E    profondità 15-20 cm

Strato F    profondità 20-25 cm

Strato G    profondità 25-30 cm



Contaminazione superficiale di Cs-137
in 16 terreni di prato stabile in FVG 
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Soils: main results



Mosses: deposition indicators



Concentrazione di Cs-137 nei Muschi
Campionamento 2005 
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Mosses: present day situation



5 Bq/kg

10 Bq/kg

15 Bq/kg

20 Bq/kg

30 Bq/kg

40 Bq/kg

> 40 Bq/kg

Honey: deposition and transfer indicator



 

Distribuzione della concentrazione di Cs137 nei mieli italiani (smelatura '96) 
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Honey and mosses: national maps

honey mosses
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Gruppi ecologici
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1 km

Algae and surface sediments



Cs-137 nei sedimenti analizzati
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Cs-137 nei sedimenti della laguna di Grado e Marano 
Anno di Campionamento Concentrazione Media 

Bq/kg (peso secco) 
Deviazione standard 

Bq/kg (peso secco) 
1994 20.90 15.31 
1995 23.29 14.61 

   
2003 13.84 7.03 
2004 14.34 9.82 
2005 13.54 8.28 

Surface sediments: present day situation



Looking for orphan sources in 
wagons and trucks



Looking for orphan sources
in wagons and trucks



Looking for orphan sources
in wagons and trucks



Looking for orphan sources
in wagons and trucks



Looking for orphan sources
in wagons and trucks



Radioactive Lighting Conductors



Thank you

for

attention, patience and understanding




