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WASTE MANAGEMENT SYSTEM IN EU 
Directive 2008/98/EC Sustainability policy – Circular Economy 

The five-step waste management hierarchy 

IL PROCESSO DI GESTIONE INTEGRATA DEI RIFIUTI 



Global waste could 

increase by 70% by 

2050, according to the 

World Bank 

Adequate solutions needed for 
waste treatment methodologies 



The adoption of emission-abating 
technologies to comply with the maximum 
emission levels established by the 
European Directive 2000/76/EC has 
substantially minimized the environmental 
impact of incineration plants  

Despite of this, there is still high 
public concern about health 
consequences of waste incineration 



Gli studi epidemiologici segnalano una limitata evidenza 
di rischio aumentato per diverse sedi tumorali (fegato, 
stomaco, colon retto, polmone, linfomi non Hodgkin, 
sarcomi dei tessuti molli), per alcune tipologie di 
anomalie congenite (in particolare malformazioni del 
tratto urinario) e per le nascite pretermine. Alcuni studi, 
anche se non conclusivi, hanno segnalato effetti acuti a 
carico dell’apparato respiratorio. Questi studi, però, in 
particolare quelli sugli effetti tumorali, si riferiscono 
perlopiù a impianti di vecchia generazione e 
presentano problemi metodologici che limitano la 
validità dei risultati (la valutazione dell’esposizione è 
spesso povera, le analisi sono a livello ecologico, senza 
controllo del confondimento individuale, riferite a pochi 
individui, non sono disponibili informazioni su 
confondenti anche rilevanti) 
 
Antonella Bena et al., Inceneritore di Torino: Storia in 5 
atti di un rapporto difficile Epidemiol Prev 2019; 43 (5-
6):322-327. doi: 10.19191/EP19.5-6.P322.100    
www.epiprev.it 

I valori di concentrazione di PCDD/F nelle 
emissioni dei vecchi impianti di 
incenerimento di RU degli anni 80-90 erano 
dell’ordine delle decine ng I-TEQ/Nm3 con 
valori massimi di emissione che potevano 
arrivare al migliaio (WHO, 1987a, 2007b; 
Hutzinger, 1995) 

 



The waste-to-energy incinerator of Turin (Gerbido, Piedmont, North Italy)  

• The plant burns up to 490,000 tons of waste per year (one 
of the largest waste burning plants in Europe)  

• It may operate generating electricity (175 000 homes) or 
heat and electricity (heat for 16 000 homes, electricity for 
160 000) 

• Construction of the waste-to energy 
(WTE) incinerator in Turin area 
began in 2010 

• The plant started to produce energy 
by the incineration of municipal 
solid wastes in September 2014 

Turin 

It is placed in an 
industrial area of about 
100.000 m2 where 
about 100 000 subjects  
live (already strongly 
pressured by 
environmental and 
industrial pollutants 
and by vehicular traffic) 



• Designed and implemented as a part 
of the integrated environmental 
authorization process issued by the 
province of Turin 

 

• Carried out by the local health units 
ASL TO1 and ASL TO3 in collaboration 
with the Regional Environmental 
Protection Agency and Italian 
National Institute for Health  

 

• Evaluation of the 
potential health effects 
on the population living 
near the plant 

http://www.dors.it/spott_home.php 

SPOTT STUDY 
Population health surveillance of the general population living near the 
Turin incinerator 



Assessment of short-term effects 
(respiratory and cardiovascular 
effects analyzing data from 
hospital discharges, first-aid, and 
mortality archives) 
 
Assessment of long-term effects 
(standardised morbidity and 
mortality rates derived from data 
on mortality, hospital discharge, 
and delivery certificate database) 
 
Assessment of exposure through a 
Human Biomonitoring Study 
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BIOMONITORING OF ADULT POPULATION LIVING NEAR THE WTE INCINERATOR OF TURIN 

Turin 

Grugliasco 

Beinasco 

Area 1 Not exposed 
 
Area 2 Exposed 

Area 1, Not exposed: Torino, ASL Città 
di Torino 
Area 2, Exposed: Beinasco, Rivalta, 
Orbassano e Grugliasco (ASL To3) 
 

Identification of the study areas was carried out through a dispersion model 
which used estimates of the metal deposition from the waste incinerator 

Elena De Felip, ISS 



S
U

B
J
E
C

TS
 

≈ 400 subjects 

• 36–70 years who had been living in the 
same area for at least five years 

• Sampling stratified by sex and five-year 
age classes 

 

≈ 200 NOT EXPOSED subjects 
residing in neighbouring control 
areas in the town of Turin 

(AREA 1) 

 

 

12 male farmers  

• 38–65 years old at T0 

• living and/or working in farms 
located in an area in the range of 5 
km around the incinerator 

≈ 200 EXPOSED subjects  

residing in the small 
municipalities near the plant 
(AREA 2) 

BIOMONITORING OF ADULT POPULATION LIVING NEAR THE WTE 
INCINERATOR OF TURIN 



Metals 

PAHs (10 metabolites) 

Pb 

PCDDs, PCDFs, PCBs 

URINE 

BLOOD 

SERUM 

As, Be, Cd, Co, Cr, Ir, Mn, 
Hg, Mo, Ni, Pd, Pt, Cu, Rh, 
Sb, Sn, Tl and W 
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BIOMONITORING OF ADULT POPULATION LIVING NEAR THE 
WTE INCINERATOR OF TURIN 

Elena De Felip, ISS 



T0 

Metals, PAHs, 
PCDDs/Fs, 

PCBs 

T1 

Metals, PAHs 

 

 

T2 

Metals, PAHs, 
PCDDs/Fs, 

PCBs 

T3 

Metals, PAHs, 
PCDDs/Fs, 

PCBs 
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Longitudinal study 

2013 2014 2016 2020 

BIOMONITORING OF ADULT POPULATION LIVING NEAR THE WTE INCINERATOR OF 
TURIN 



BIOMONITORING OF ADULT POPULATION LIVING NEAR THE  WTE 
INCINERATOR OF TURIN 

P
A

H
s 

• 1-Hydroxynaphthalene  (1-OH-NAP) 
2-Hydroxynaphthalene  (2-OH-NAP) 

• 2-Hydroxyfluorene   (2-OH-FLU) 
3-Hydroxyfluorene   (3-OH-FLU) 
9-Hydroxyfluorene   (4-OH-FLU) 
 

• 1-Hydroxyphenanthrene  (1-OH-PHE) 
2-Hydroxyphenanthrene  (2-OH-PHE) 
3-Hydroxyphenanthrene  (3-OH-PHE) 
4-Hydroxyphenanthrene  (4-OH-PHE) 
 

• 1-Hydroxypyrene    (1-OH-PYR) 

Metabolites  



• Non-smokers 
(Cotinine < 1 ng/mL) 
 
 

• ETS exposed subjects 
(Cotinine 1–50 ng/mL) 
 
 

• Smokers 
(Cotinine > 50 ng/mL) 

 

BIOMONITORING OF ADULT POPULATION LIVING NEAR THE 
WTE INCINERATOR OF TURIN 

URINE COTININE TO 
CHARACTERIZE SMOKING 

HABITS 



OH-PAH concentrations: differences  between the two 
groups at T0, T1 and T2 

On the whole, concentrations observed in the two groups result to be 
comparable at all times, with some statistically significant differences for a 
few metabolites (concentrations generally higher in the not exposed 
groups)  
 
Concentrations  at T1 and T2 are lower than those observed before the 
plant start-up 
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BIOMONITORING OF ADULT POPULATION LIVING NEAR THE 
WTE INCINERATOR OF TURIN 

OH-PAHs at T2 
(ng/g creatinine) 

 
 Median levels for the single metabolites in 

smokers were from 1.4 fold (for 4-OH-PHE) to 

23 fold higher (for 3-OH-FLU) to those 

observed in non-smokers 



MULTIPLE REGRESSION ANALYSIS  
(T0 DATA) 
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1) Urinary excretion of all OH-PAHs 
significantly affected by tobacco smoke 
(1-OH-NAP,  2- and 3-OH-FLU selective 
biomarkers for tobacco smoke exposure) 

2) Residence near high traffic roads factor of 
interest for PAH exposure(weak but 
almost significant contribution only for 2-
OH-FLU and 3-OH-FLU) 

 

Elena De Felip, ISS 



BIOMONITORING OF ADULT POPULATION LIVING NEAR THE WTE 
INCINERATOR OF TURIN 

PCDDs/PCDFs 

DL-PCBs 

NDL-PCBs 

• 17 congeners 

• 12 congeners 

• 30 congeners 



SERUM LEVELS OF PCDDS, PCDFS, AND PCBS QUANTIFIED IN THE SAME 
ADULT SUBJECTS (N=85) BEFORE THE PLANT START-UP (T0) AND AFTER  
THREE YEARS OF ACTIVITY (T2)  
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• No significant differences were found 
regarding the exposure area neither at 
T0 nor at T2  



• This reduction reflects the integrated 
strategy adopted by European Union to 
reduce the presence of PCDDs, PCDFs, and 
PCBs in the environment and in food/feed   

BIOMONITORING OF ADULT POPULATION LIVING NEAR 
WTE INCINERATOR OF TURIN 
PCDDS, PCDFS, AND PCBS 

 
 

• Cumulative concentrations of these analytes 
are significantly lower at T2 compared to T0 



Concentrations of dioxins and PCBs in human milk in Italy 
(pgTE/g fat) 

Data from ISS 
Elena De Felip, ISS 
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PCDDS, PCDFS, AND PCBS QUANTIFIED IN THE GROUP OF FARMERS (N=12) 
AND IN MALE SUBJECTS (N=44) BEFORE THE PLANT START-UP (T0) AND AFTER 
THREE YEARS (T2) OF ACTIVITY 

 At T0 farmers resulted to have median values about three 
(PCDDs+PCDFs) to four times (DL-PCBs) higher than those found 
in the male group 

 At T2 similar ratios were observed 



• At T2 significant decrease of serum 

concentrations of PCDDs, PCDFs, and 

PCBs in both groups 

• At T2 OH-PAH concentrations lower 

than those measured before the plant 

start-up in the population group 

residing near the plant  

• No significative difference between 

the two groups 

NO IMPACT OF THE WTE PLANT ON HUMAN EXPOSURE 

TO PAHS, PCDDS, PCDFS, AND PCBS 

• At T2 no significant differences in the 

concentrations of PCDDs, PCDFs, and PCBs 

in the population group residing near the 

plant with respect to the control group 



LA STAMPA Torino, 19 Novembre 2019  

What a surprise: the WTE 
plant improved the air 
quality… 



Parametro Unità di 
misura 

Limite di 
legge 

(D.Lgs.133/20
05) 

Valori 
autorizzati 

in AIA 

Diossine e 
Furani  

(PCDD+PCDF) 
 

ngTEQ/N
m3 

0.1 0.05 

Idrocarburi 
policiclici 

aromatici (IPA) 
 

mg/m3 0.01 0.005 

gaetano.settimo@iss.it 





https://www.dors.it/spott 
The communication plan 





The risk perception 
(slightly) decreased at T2  



Corriere della Sera Roma, 26 gennaio 2020 

Il termovalorizzatore di Copenhagen 



Il Sole 24 Ore, 4 febbraio 2020 

An insight into the waste management system: the analysis of the Anti-
mafia Investigation Directorate 



1) La filiera di gestione di rifiuti è troppo complessa e lunga… dopo 
produttori troviamo trasportatori, laboratori di analisi, intermediari, 
stoccaggi (più di uno), impianti intermedi di pretrattamento 
 

2) L’Italia non ha impianti di smaltimento e trattamento sufficienti, adeguati 
e distribuiti in modo omogeneo sul territori nazionale. Mancano 
compostaggi e digestori anaerobici, piattaforme, termovalorizzatori, 
discariche per rifiuti pericolosi 
 

3) Le gare al massimo ribasso per singolo comune favoriscono in molte aree 
del Paese offerte di operatori opachi 
 

4) La discarica risulta con evidenza il tipo di impianto preferito dalle 
organizzazioni criminali, per il basso investimento e l'elevato ritorno 
economico, ed il collegamento con il settore del movimento terra e delle 
cave. Ridurre la discarica al minimo, come chiede la nuova Direttiva 
europea (massimo 10% nei rifiuti urbani) è un altro ottimo modo per 
togliere spazio alle organizzazioni mafiose, poco interessate a finanziare e 
gestire impianti complessi come digestori anaerobici e termovalorizzatori 
 
 

Da: Il Sole 24 Ore, 4 febbraio 2020 




