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N Scopo del lavoro: valutazione della tossicita delle emissioni odorigene sulla
citta di Terni

N Altri impianti:
A Terni En.A. N Polo siderurgico:
N Printer N Acciaieria
N ASM | N Depuratore
smaltimento |dapix
RSU
N Depuratore
N ASM SIDA
depuratore

AN Polo chimico:
A Treofan

N Meraklon
N Depuratore
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N Lo studio si € concentrato sorgenti odorigene risultate piu impattanti
(monitoraggio olfattometrico di giugno 2009):

A Sorgenti puntuali e areali attive con OER = 1000 oug/s
A Sorgenti areali passive con OER = 500 oug/s
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Analisi chimiche: COV totali (ppb)
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Analisi chimiche: idrocarburi alifatici (1) e aromatici (2)
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T Analisi chimiche: composizione %
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Xilene . Tetraidro- Metil isobatil 2- Butossi- Dimetil Trimetil- Clorwre di Cloro- Dicloro- Cloro- Cloro
Camp. o PCE Toluene Stirens Fenolo Indene . . .

[i] Faramo chetone Butamone ctamole zolfsre  ammina propenefi] ctamofi] propanc[i] benzene(i]
1 T.25 1.25 4.31 0 0 1] 0 0 0.5045 347 0 0 0 0 0 0 0
2 47.03 366 21.25 0 0 1] 0 1.7 116 0 043 0 0 0 0 0.45 15.06
3 2.56 113 56T 232 0.57 0.7z 0 0 0 0 0 0 0 0 0 0 0.51
4 391 1.04 5.06 1} 0.55 0.16 0 0 0 1} 1} 0 1} 1} 1} 0 1}
5 3.65 1.04 3.5 0 0 1] 0 0 0 0 0 0 0 0 0 0 0
& 2072 362 .15 0 3.86 1] 0 0 0 0 0 0 0 0 0 0 0
T 10,35 0.3 356 0 0 1] 0 0 0 T.63 0 0 0 0 0 0 0
g 201 047 56T 0 0 1] 0 0 0 2.12 0 0 0 0 0 0 0
£l 315 0.1 35T 0 0 1] 0 0 0 0 0 0 0 0 0 0 0
0 165 183 X ] 0 0 1] 0 0 0 0 0 0 0 0 0 0 0
Ll 16.5 212 .12 1} 0 1] oy Bct= 0 0 1} 1} 0 1} 1} 1} 0 1}
12 14.53 0 0 0 0 1] .63 0 2.34 0 0 3.0 1.52 177 3387 1281 375
13 6.14 1.36 & 0 0 1] 0 0 0 3.23 0 0 0 0 0 0 0
14 634 138 5.6 0 0 1] 0 0 0 0 0 0 0 0 0 0 0
15 51 1.25 538 0 0 1] 0 0 0 0 0 0 0 0 0 0 0
16 10.6 1.25 515 0 0 1] 0 0 0 0 0 0 0 0 0 0 0
17 14.02 165 6.21 1} 0 1] 0 1.04 0 4.36 1} 0 1} 1} 1} 0 1}
18 4.5 1.21 515 0 0 1] 0 0 325 0 0 0 0 0 0 0 0
13 .13 107 3.55 0 0 1] 0 26T 0.21 0 0 0 0 0 0 0 0
20 12.52 578 aTa 15,78 0 1] 0 0 0 0 0 0 0 0 0 0 0
21 471 837 T.33 0 4.13 1] 0.83 0 0.62 0 0 0.57 241 0 0 0.33 0
22 6.6 264 .03 0 0 1] 0 0 0 5.23 0 0 0 0 0 0 0
23 442 1.36 5482 0 0 1] 0 0 0 0 0 0 0 0 0 0 0
24 5.47 0.31 134 0 0 1] 0 0 0 0 0 0 0 0 0 0 0
25 254 113 477 0 0 1] 0 0 0 0 0 0 0 0 0 0 0
26 4143 13 4.53 0 0 1] 0 0 0 0 0 0 0 0 0 0 0
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The Air Toxics Health Effects Database (ATHED)
George M. Woodall***, Roy L. Smith ®!

* National Center for Environmental Assessment, Office of Research and Development, US. Environmental Protection Agency, NCEA-RTP (B243-01 ), Research Triangle Park, NC 27711, USA
® Office of Air Quality Planning and Standards, Office of Air and Radiation, U.S. Environmental Protection Agency, Research Triangle Park, NC 27711, USA

ARTICLE INFO ABSTRACT
Article history: The Air Toxics Health Effects Database (ATHED) is currently used by the EPA's Office of Air Quality Planning
Available online 11 July 2008 and Standards (OAQPS) to support risk assessments for the Residual Risk Program. An assessment of the

residual risk is required to be performed at a specified time (typically S8years) following the promulgation of a

Keywords: _ technology-based Maximum Achievable Control Technologies (MACT) standard. The goal of the Residual Risk
,EEE:ME values Program is to assure that the risk that remains after MACT standards are implemented (i.e., the “residual
Chronic risk") is acceptable, and if not, to propose additional regulations to mitigate those risks. ATHED maintains all
Risk assessment available reference values for each chemical as separate data records, and includes values for all exposure
Relational database durations (acute, short-term, subchronic and chronic). These values are used as benchmarks to determine

acceptable exposure levels to the hazardous air pollutants (HAPs) listed in Section 112 of the Clean Air Act.
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exposure ar risk rather than a single point value. The input data can be measured values and/ar estimated distributions.

Yalues for these input parameters are sampled thousands of times through a modeling or simulation process to develop a
distibution of likely exposure or risk. Probabilistic models can be used to evaluate the impact of variability and uncertainty
in the various input parameters, such as environmental exposure levels, fate and transport processes, etc.

#Top of page

® Reference concentration {RfCY: An estimate dwith uncertainty spanning perhaps an order of magnitude) of a
continuaus inhalation expasure ta the hurman population {including sensitive subgroups) that is likely to be without an
appreciable risk of deleterious effects during a lifetime. It can be derived from a MOAEL, LOAEL, or benchimark
concentration, with uncertainty factors generally applied to reflect limitations of the data used. Generally used in EPA's
noncancer health assessments. [Durations include acute, short—term, subchronic, and chronic and are defined individually

in this glossary]

¢ Reference dose (RfD): An estimate (with uncertainty spanning perhaps an order of magnitude) of a daily oral exposure
to the human population {including sensitive subgroups) that is likely to be without an appreciable risk of deleterious
effects during a lifetime. It can be derived from a MOAEL, LOAEL, or benchmark dose, with uncertainty factors generally
applied to reflect limitations of the data used. Generally used in EPA's noncancer health assessments. [Durations include
acute, short-term, subchronic, and chronic and are defined individually in this glossary].

® Rizk characterization examines how well the data support conclusions about the nature and extent of the risk from
ExXposure to environmental stressors.
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N Utilizzo un parametro che tiene conto dell'insieme dei composti tossici
contenuti in ciascun campione, piuttosto che di un singolo composto o di
una singola famiglia analitica: I'Hazard Index (HI) € la sommatoria dei

rapporti fra la concentrazione analitica di ciascun composto e la sua RfC
(concentrazione di inquinante che puo essere inalata nell’arco di una vita
senza provocare rischi o effetti negativi sulla popolazione).

. C.

HI = Rf(ll. [tu/m?3]

1=1
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N In analogia a quanto viene fatto nel caso di valutazione di impatto
olfattivo, per le valutazioni di impatto tossicologico si € deciso di
correlare al valore di HI della sorgente la corrispondente portata
gassosa ottenendo cosi un valore di TER “Toxicity Emission Rate”,

espressa in tu/s.

N Sorgenti
puntuali TER — HI * Qarla

N Sorgenti TER — HI . Qaria
areali
Abase,WT

' Asorgente
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Distribuzione TER frai 3 poli

Altri impianti
14.4%

Polo chimico
10.4%

Thyssen Krupp
75.1%
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D tatori Decantatore 3
ecantatori 0.1%

0.2%

Sed fanghi nuovo
1.1%

LAF 4 - E35-07

1.5% Sendzimir 7 nebbie
oleose E 43-07
17.3%

Cumuli scorie
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79.2%
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& Distribuzione TER polo chimico
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el Distribuzione TER altri impianti
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Letti essiccamento
Denitro fanghi c i oul
1.9% 60 umuli pulper
° 4.6% 23.8%

Ossidazione
15.9%

Uscita biofiltro
9.3%

Dissabbiatura/ Cumuli biomassa

disoleatura 5.1%

39.6%
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Modello di dispersione
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N Modello utilizzato: CALPUFF

N Dati di input:

N Dati emissivi, derivati da indagine chimica (Mario Negri):
TER, espresso in tu/s

N Dati orografici: griglia 8km x 8km, con un punto ogni 200 m
(40 x 40 = 1600 recettori)

N Dati meteorologici: dati dell'anno 2008 registrati dalla stazione
meteo situata sul tetto della scuola in via Camporeali

Parameairo meteorsiogico Tipo di dshorazlone Unka dl misara Parkodio
Temperauwra dell'aria edla su 10 min "C
Velkchd del vanto medla U 15 min mis
Drezlone dal vento prevalente su 15 min oradl sessagesimall dal 01212008
Radazions solara gobala rredla sul h ki al 31122008
Unidita relstiva dell'ara Iredlasul h %
Pratipkazlong totae suU 10 min mm




% Mappa del massimi su base annua dell’HI relativo

Fovirnmentel alle emissioni del polo siderurgico

N Scala:
0.01 - 0.1 tu/ms3




% Mappa del massimi su base annua dell’HI relativo

Fovirnmentel alle emissioni del polo chimico

N Scala:
0.01 - 0.1 tu/ms3




% Mappa del massimi su base annua dell’HI relativo

i mente! alle emissioni degli altri impianti

N Scala:
0.01 - 0.1 tu/ms3




- Conclusioni

N | risultati della simulazione della dispersione delle emissioni
delle sostanze ad effetto tossico, basata sull'indice di
tossicita delle emissioni, sembrano evidenziare una
tossicita, associata agli odori, inferiore a quella che si
pensa possa dare luogo a rischi per le persone esposte.

N Studi  futuri  dovranno riguardare la validazione
dellapproccio presentato, con metodologie di risk
assessment classico, per poter definire gli inquinanti
emessi ed il loro effetto sulla salute delle persone esposte.
Necessaria anche 'estensione alle sostanze cancerogene,
di cui sia nota la relazione tra dose e rischio di sviluppare |
tumori.




