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In Italy, the Integrated Pollution Prevention
Control (IPPC) permit does not require the
health impact assessment on the
assumption that air pollution limits imposed
by European Legislation are adequate to
protect human health.

Background
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Figure 3-1 Risk Isopleths Around AK-Steel Middletown

Background
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In July 2012 a Regional legislative act (LR
21/2012) established that within 90 days
since the enactment of the relative
regulation, a Health Hazard Evaluation
would be carried out by Environmental
Protection Agency and Health Local Unit
for about 30 polluting plants in Puglia.

Introduction
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Health Hazard Evaluation
• The Health Hazard Evaluation, as defined by Puglia

Region, has 2 components:
– an epidemiologic description of the area

with specific attention to short latency diseases
(mainly respiratory and cardiovascular ones );

– a risk assessment procedure by polluting plant
for cancer e non cancer outcomes.

If there is an agreement between the procedures by
law industries is required to reduce emissions

Introduction
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Taranto is a Southern 
Italy town on the 
Ionian sea, where 
many sources of  air 
pollutants are located 
nearby the urban 
area. 

In 1989 the town was officially 
defined as an 
“Area at high environmental risk”
and later it was included in the
“17 Sites of  National Interest - SIN”
that need to clean up.

Fig. 1 Municipalities of  the Area at high 
environmental risk
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Industrial area includes:
• the largest integrated 
cycle steel factory in 
Europe (known as ILVA 
plant), 
•oil-refinery, 
•cement factory,  
•and many more.

INDUSTRIAL AREA 

URBAN AREA 
INDUSTRIAL 
AREA 

Fig. 2 Industrial and urban area in Taranto city
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Objective

Evaluation of  the overall 
inhalation cancer risk in Taranto due to 

emissions from ILVA plant
before and after a new Integrated 

Pollution Prevention and Control 
(IPPC) permit 
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Epidemiological studies

Table 1. Association between
PM10 from industrial area and
cause-specific mortality
(HR, CI 95%). Males and females.
Taranto, 1998-2008

A cohort study on mortality and morbidity in the area of  Taranto, Southern 
Italy. Mataloni, et al. Epidemiol Prev 2012; 36 (5): 237-252
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SENTIERI Project - Mortality study of  residents in Italian polluted sites: 
RESULTS in SIN of  TARANTO. 1995-2002; 2003-2009

Table 2. Mortality for the main causes of  death. Number of  observed cases (OSS), 
standardized mortality ratio crude (SMR) and adjusted for deprivation (SMR ID); IC 
90%: confidence interval; Males and females.

Causes of  death

Cardiovascular diseases

Respiratory diseases

All causes

All cancers

Digestive system

Genitourinary system

Males MalesFemales Females

Source: Pirastu et al. Epidemiol Prev 2011; 35 (5-6) Suppl. 4: 1-204 and “Ambiente e salute a Taranto: 
evidenze disponibili e indicazioni di sanità pubblica “

Epidemiological studies
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SENTIERI Project - Mortality study of  residents in Italian polluted sites: 
RESULTS in SIN of  TARANTO. 1995-2002; 2003-2009

Table 3. Mortality for the main causes of  death. Number of  observed cases (OSS), 
standardized mortality ratio crude (SMR) and adjusted for deprivation (SMR ID); IC 
90%: confidence interval; Males and females.

Source: Pirastu et al. Epidemiol Prev 2011; 35 (5-6) Suppl. 4: 1-204 and “Ambiente e salute a Taranto: 
evidenze disponibili e indicazioni di sanità pubblica “

Epidemiological studies
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Environmental data
Table 4.  B[a]P levels (ng/m3) in Taranto. 2009-2012

Year

Monitoring stations

Via 
Machiavell

Via Alto 
Adige

(ng/m3)

Talsano

(ng/m3)

2009 1.31 0.39 0.38
2010 1.82 0.31 0.31
2011 1.13 0.31 0.32

2012 0.76 0.24 0.24

Table 5. PM10 mean levels (mg/m3) in Taranto. 
2009-2012

Year

Monitoring stations

Via 
Machiavelli

(g/m3)

Via Alto 
Adige

(g/m3)

Talsano

(g/m3)

2009 33 31 24
2010 32 33 24
2011 37 36 26

2012 34 31 23

Fig. 3 Dislocation  of  selected monitoring 
station of  B[a]P in Taranto. 2009
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Methods

Environmental exposure assessment

To evaluate on a geographic base the environmental
individual exposure level of resident population in
Taranto due to industrial emissions from Ilva plant, a
modeling system has been applied to estimate for 2010
the hourly concentrations and flux depositions for
primary macro and micro-pollutants.
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Methods

Emissions and Source Data
Yearly emissions data are partially established using a
bottom-up approach by means of activity indicators
and emission factors.

183 stack emissions and 5 diffuse sources have been
taken into account for specific carcinogenic pollutants
(PAHs, Benzene, Dioxins, PCBs, As, Cd, CRVI, Ni, Pb).

The diffuse emissions are estimated for coking,
sintering, and iron loading processes, for oxygen
furnace steel plant and for mineral storages.



Basel, Switzerland 19-23 August 2013
Prof. Assennato – ARPA  PUGLIA

Methods

Grid: 71x71

Δx=Δy=500m

SWIFT

SurfPro

Spray

Emissions

Topography,land 
use, albedo, etc.

Meteorological profiles by 
Minni products for 2007

Computation of 2D 
turbulence parameters

Computation of 3D

short term hourly
concentrations field and
2D fluxes depositions

Computation of the 3D 
meteorological fields 
over grid.
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Methods

Inhalation chronic cancer risk

Inhalation dose for each pollutant

Source: The Air Toxics Hot Spots Program Guidance Manual for Preparation of  Health Risk Assessments August 
2003. Office of  EnvironmentalHealth Hazard Assessment California Environmental Protection Agency
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Methods
Risk Unit and Slope Factors  for individual risk assessment 

Pollutants

Inhalation
Unit Risk

(μg/m3)-1

Source

Slope 
factor

(mg/Kg-
day)-1

Source

IARC Classification end references

Benzo[a]pyrene 8.70E-02* WHO
3.05E+02

-
1 vol.92, 100F -2012

Naphthalene 8.70E-05 WHO
3.05E-01 - 2B Voll.82  - 2002

Dioxins(TEq) 3.30E+01 US-EPA 1.50E+05
- 2B Vol. 11, Sup 7, 71 - 1999

PCB 1.00E-04 US-EPA 3.50E-01
- 2A Vol. 18, Sup 7 - 1987

Benzene 6.00E-06 WHO
2.10E-02 - 1 Vol. 29, Sup 7. 100F , -2012

As 1.50E-03 WHO
5.25E+00

- 1 Vol. 23, Sup 7, 100C  -2012

Cd 1.80E-03 US-EPA 6.30E+00
- 1 Vol. 58, 100C -2012

Cr (VI) 4.00E-02 WHO 1.40E+02
- 1 Vol .49, 100C 2012

Ni 4.00E-04 WHO 1.40E+00
- 1 Vol.49, 100C  - 2012

Pb - US-EPA 4.20E-02 OEHHA
2A Vol.87-2006
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Results

2010 (before new IPPC permit) 2016 (after new IPPC permit)

Fig. 4 Annual average concentration maps predicted by SPRAY

BENZO(A)PYRENE
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Results
Fig. 5 Cancer Risk Isopleths in Taranto

In “red area”, the 
inhalation cancer risk 
is higher than 
2:10,000

In “yellow area”
the inhalation 
cancer risk is  
higher than 
1:10,000

Aggregated (i.e., all chemicals combined) lifetime inhalation cancer risk

2010  
(before new IPPC permit)
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Results

In “yellow area” the 
inhalation cancer risk 
is higher than 
1:10,000

Fig. 6 Cancer Risk Isopleths in Taranto
Aggregated (i.e., all chemicals combined) lifetime inhalation cancer risk

2016  
(after new IPPC permit)
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Results
Table 6. Population Counts and percentage (%) 

by Risk Range

Risk levels
(per 
millions)

2010 (before new IPPC permit) 2016 (after new IPPC permit)

Counts % Cumulative
counts

Cumulative 
%

Counts % Cumulative 
counts

Cumulative 
%

>300 0 0.00 0 0.00 0 0.00 0 0,00

250-300 0 0.00 0 0.00 0 0.00 0 0,00

200-250 5,421 2.81 5,421 2.81 0 0.00 0 0,00

150-200 6,245 3.23 11,666 6.04 3,439 1.78 3,439 1.78

100-150 10,850 5.6 22,516 11.66 8,639 4.47 12,078 6.25



Conclusions
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US-EPA Comprehensive Residual Risk 
Report to Congress (1999)

• 1 x 10-4 threshold selected as maximum
individual lifetime cancer risk (upper end of
acceptability range)

• 1 x 10-6 threshold chosen to provide an ample
margin of safety

• Recommended that actions be taken when
residual risks are between 1 x 10-6 and 1 x 10-4



Conclusions

This assessment shows the efficacy of  
IPPC permit reduced emissions resulting in 
decreased lifetime cancer risks in the town 

population, even though there is still a 
residual risk to be managed
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