Background

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

2. HUMAN HEALTH THROUGH IPPC

i i ik i All Member States consider human health under the IPPC Directive. This is because the

the implementation and Enforcement

R protection of human health is an integral part of environmental protection, as reflected in the

definition of pollution within the Directive.

Consideration of Human Health
through IPPC: : : 3 ; : :
Each Member State should aim for internal consistency in the consideration of human health

& s Ptk Gk through IPPC. Approaches that can be adopted within a Member State to aid consistency

include:
. having a single organisation with responsibility for receiving and assessing
applications and issuing permits;
. having a centralised system for issuing permits;
. restricting regulation to a small team;
® producing national guidance;
. ensuring regular exchange of information within the regulation team:
. providing internal training to the regulation team;
® ensuring regular exchange of information between regional organisations,

including discussion meetings to address topics of interest.
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Background

EPA
N
\’ United States Environmental Protection Agency

Risk Assessment Document for Coke
Oven MACT Residual Risk

December 22, 2003

~ The residual risk analysis described in this report addresses four coke plants subject to the 1993
coke oven MACT standards (40 CFR Part 63 Subpart L) and estimates potential risks due to HAPs
emissions from facilities involved in coking operations. This analysis assessed the routine emissions
from charging operations, door, lid and offtake leaks (MACT [); pushing and quenching operations;
combustion stacks (MACT I1); and the By-product recovery plants at cach facility. This analysis
included screening level risk assessments which were intended to narrow the focus of further work to
only those components that may drive any potential health concerns. These screens included human
health screens that focused on inhalation and non-inhalation exposures and an ecological screen.
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Figure 2-1. Risk Assessment Approach
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Introduction

In July 2012 a Regional legislative act (LR
21/2012) established that within 90 days
since the enactment of the relative
regulation, a

would be carried out by Environmental
Protection Agency and Health Local Unit
for about 30 polluting plants in Puglia.



Introduction

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
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Introduction
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Introducton

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



Epidemiological studies

A cohort study on mortality and morbidity in the area of Taranto, Southern

Iitaly. Mataloni, et al. Epidemiol Prev 2012; 36 (5). 237-252

Table 1.
PM10 from

Association between
industrial

area and

cause-specific mortality
(HR, Cl 95%). Males and females.

Taranto, 1998-2008

938/10 e 4868/10 R.G. N.R.. 5488/10 e 5821/10 R.G. G.I.P

Forastiere. Biggeri. Triassi
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Maschi* Femmine'*
e WR___ low __ _Up ___HR__ low __Up
Tutte le cause (001-999) 102 10 105 1.01 0% 103
Cause naturali (001-799) 1,03 100 105 1,00 0% 102
Tumon maligni (140-208) 101 057 105 098 0% 1,01
Esofago (150) 138 0% 202 073 04 13
Stomaco (151) 103 08 122 107 0 123
Colon retio (153-154) 085 02 1,00 0,90 Y 100
Fegato e dotti bilari (155-156) 084 omn 099 099 0 1,10
Pancreas (157) 1,15 0% 139 1,02 08 1,16
Laringe (161) 087 054 117
Trachea, bronchi @ polmoni (162) 102 0% 109 087 08 110
Pleura (163) 112 0% 138 1,00 07 137
Connettvo @ essuti moli (171) 153 1 M 0,80 04 1.4
Mammela (174) 1,04 0% 113
Prostata (185) 114 10 128
Testicolo (186) 056 0.6 197
Vescica (188) 1,00 08 115 112 oM 138
Rene (189) 098 084 150 0,78 04 139
Encefalo ed aiti tumori del SNC (191-192; 225) 108 088 133 083 088 101
Tessub infatico ed ematopoRtico (200-208) 1,05 081 122 0,90 0% 102
Linfomi non-+odgkin (200-202) 109 08 139 0,90 on 1.1
Leucemie (204-208) 104 081 133 054 077 115
Malattie neurclogiche (330-349) 1,05 08 122 1,09 1.0 1,19
Morbo dil Parkinson (332) 1,12 om 150 0,90 o0& 117
Malattie cardiovascolani (390-459) 1,01 087 105 101 0% 103
Malattie cardache (390-429) 1,02 038 107 1,05 1m 108
Malattie ischemiche del cuore (410-414) 1,06 0% 114 1.11 1% 1,18
Everti coronanci acus (410-411) 1,06 0% 118 1.11 12 120
Malattie cerebro-vascolan (430-438) 096 088 105 0,90 055 095
Malattie apparato respiratario (460-519) 097 0% 104 1.00 0% 107
Infezioni delle vie respiratorie (460-466 480487) 091 o 107 095 05 106
BPCO (430492, 494, 496) 097 08 106 1,02 0% 111
Malattie apparato digerente (520-579) 104 0% 113 0,97 0% 103
Malattie renale (580-599) 1,10 0% 129 1.10 1.0 122




Epidemiological studies

SENTIERI Project - Mortality study of residents in ltalian 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.

1995-2002 2003-2009*
Causes of death Males Females Males Females
oss| SMR | SMRID [ T SMR | SMRID | T SMR | SMRID | [ SMR | SMRID
(IC90%) | (1C90%) (1C90%) | (1C90%) (IC90%) | (1C90%) (1C90%) | (1C 90%)
109 107 107 107 114 110 108 107
7 71 4 4847
All causes 5851 107-111) | (105-109) | 72| (105-109) | (105-109) | **3® | (111-117) | (208-113) | *®*7| (105-110) | (204-109)
115 113 113 112 114 111 113 112
2529 1716 1650 1208
All cancers (112-119) | (109-116) (108-117) | (108-117) (110-119) | (106-115) (108-118) | (106-117)
105 103 101 100 114 109 104 103
) i 2654 3118 1645 1968
Cardiovascular diseases (102-108) | (99-106) (98-104) | (97-103) (109-119) | (105-114) (100-108) | (99-107)
) ) 107 107 113 111 117 111 104 105
666 406 aa7 268
Respiratory diseases (100-114) | (100-114) (104-123) | (102-120) (108-126) | (103-120) (94-115) | (95-117)
114 114 142 141 147 135 119 117
N 442 an 283 233
Digestive system (105-123) | (106-124) (132-153) | (131-153) (133-162) | (122-148) (106-132) | (104-130)
L 92 97 89 91 94 102 89 86
101 107 71
Genitourinary system 011 78.100) | (82-115) (75-104) | (77-108) (77-115) | ®3-129) | %3] (74-107) | (72-103)

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 sanita pubblica “
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Epidemiological studies

SENTIERI Project - Mortality study of residents in ltalian 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.

1995-2002 2003-2009*
Causes of death Males Females Males Females
SMR SMR ID SMR SMR ID SMR SMR ID SMR | SMRID
0ss 0ss 05 0ss
(IC90%) | (1C90%) (IC90%) | (1C90%) (Ic90%) | (1c90%) (1 90%) | (1€ 90%)
Lung cancer sa0| 130 119 Rl e 10 | | 13 121 57| 130 120
(122-137) | (112-126) (115-157) | (111-151) (124-143) | (112-130) (109-153) | (101-142)
521 293 242 190 519 267 311 203
Pleura 83 14 44 12
(430-625) | (242-352) (147-379) | (115-297) (397-667) | (204-343) (180-505) | (117-329)
“ETE——T— N R 107 | ] 113 m | 1w 111 ves| 10 105
(100-114) | (100-114) (104-123) | (102-120) (108-126) | (103-120) (94-115) | (95-117)
156 149 145 138 136 137 112 114
' 1
Acute Respiratory 125\ (134181) | (127-173) | **®| (125-167) | (119-159) | *°| (106-172) | (107-174) | 2| (89-140) | (91-142)
%6 97 92 92 116 110 104 100
388 151 322 149
COPD (88-105) | (89-105) (80-105) | (80-105) (106-127) | (100-120) (90-119) | (87-114)
Asthma 9 41 42 11 73 68 . g B 28
(22-72) (22-73) (41-121) | (38-113) (1-118) | (1-133)

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 sanita pubblica “
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Environmental data

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

Table 4. B[a]P levels (ng/m?3) in Taranto. 2009-2012

Monitoring stations
Y Via Via Alto | Talsano
ear Machiavell Adige
2 9° | (ngim3)
(ng/m?d)
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
Monitoring stations
Y Via Via Alto | Talsano
ear Machiavelli Adige
) o | (ngimd)
(ng/m?®) (ng/m?®)
2009 33 31 24
2010 32 33 24
2011 37 36 26
2012 34 31 23
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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 llva 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.
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Methods

Meteorological profiles by
Minni products for 2007

Topography,land
use, albedo, etc.

! o

SWIFT
Grid: 71x71
Ax=Ay=500m
SurfPro
Emissions
Spray
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Methods
Inhalation dose for each pollutant

(Cair YDBR XA )EF )ED )1 » 10 %)

dose —mh =
AT

Where:
dose-inh = Dose through inhalation (mg/kg/d)
1x10°® = Micrograms to milligrams conversion (10~ mg/pg), liters to cubic

meters conversion (10~ n*/)
Cair = Concentration in air (pt g:"m3 )
DBR = Daily breathing rate (L/’kg body weight-day or L’kg-day)
A = Inhalation absorption factor
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
AT = Averaging time period over which exposure is averaged. in days

(e.g.. 25.550 days for 70 year cancer risk)

Inhalation chronic cancer risk

_ Cancer Risk

i mg ' kg - day' 6) _
(Inhalatlon Dose —IC‘anccz Potency —)(1 x10 ) SRR

kg —day mg

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

. Slope IARC Classification end references

Inhalation

Unit Risk factor
Pollutants nitRisk | gource Source

(mg/Kg-
3)-1

(g/m?) iyl
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

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

As 1.50E-03 | WHO 5 25E+00
Cd 1.80E-03 | US-EPA | 6.30E+00 1 Vol. 58, 100C -2012
Cr (V1) 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




Results

Fig. 4 Annual average concentration maps predicted by SPRAY
BENZO(A)PYRENE

2010 (before new IPPC permlt)

2016 (after new IPPC permlt)
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Fig. 5 Cancer Risk Isopleths in Taranto

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

“yellow area”

Prof. Assennato - ARPA PUGLIA
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Results e

Fig. 6 Cancer Risk Isopleths in Taranto

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

“yellow area”

Prof. Assennato - ARPA PUGLIA
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Results

2010 (before new IPPC permit)

2016 (after new IPPC permit)

Risk levels Counts| %| Cumulative| Cumulative| Counts % | Cumulative| Cumulative
(per counts % counts %
millions)

>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

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

e« 1 x 104 threshold selected as maximum
individual lifetime cancer risk (upper end of
acceptability range)

* 1 x 10 threshold chosen to provide an ample
margin of safety

 Recommended that actions be taken when
residual risks are between 1 x 10 and 1 x 104
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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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