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Il rischio delle sostanze chimiche e il regolamento REACH

RISK ASSESSMENT

EFFECT ASSESSMENT
« “Hazard identification”
« dose-response assessment (concentration-effect)

Leonello Attias



Il rischio delle sostanze chimiche e il regolamento REACH

RISK ASSESSMENT

EXPOSURE ASSESSMENT

« Human exposure assessment (workers, consumers, via
the environment)

« Environmental exposure assessment (water, soil, air)
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RISK ASSESSMENT

« Human health (evaluation of effects data and
comparison with exposure data)

 Environment (evaluation of effects data and comparison
with exposure data)
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HUMAN HEALTH

 Hazard identification
* Dose (concentration)-response(effect) assessment
e EXxposure assessment
e RIisk characterisation
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Human exposure assessment is based on
representative monitoring data and/or model
calculations. If appropriate, available information
on substances with analogous use and exposure
patterns or analogous properties is taken into
account.
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Modelli per la valutazione dell’esposizione (... e degli effetti)

EASE Stima dell’esposizione
lavoratori nei siti industriali

CONSEXPO

Stima dell’esposizione
consumatori

Mackay

Stima dell’esposizione
ambientale

QOSAR

EUSES

European Union
wyshem

for the Evaluation
of Substances

oy N R

Stima

dell’esposizione
del downstream users
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Emission scenario

AGRICULTURAL
SOIL

GROUNDWATER

Sewarne
Treatment Plant SURFACE

WIATER
=it emtaior

SEDIMENT I
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Il rischio delle sostanze chimiche e il regolamento REACH
Exposure routes in relation to soil pollution

// \\H Soil and water Inhalation
direct ingestion
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Vegetable intake
Dermal uptake
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*—_ Inhalatory

exposure

Dermal
Indoor i exposure

exposure _
Environmental

contamination
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Il rischio delle sostanze chimiche e il regolamento REACH

[LEVEL 1B |

Compartimento Volume (Mm3) Densita Concentrazioni Quantita (g) % z
standard (kg/m3) (g/m3) (mg/kg)
ACQUA 7.00E+06 1.00E+03 |4.78E-04 4.78E-04|3.35E+03 17.61 0.105263158
ARIA 6.00E+09 1.18E+00 |1.76E-06 1.49E-03|1.05E+04 55.45 0.000386749
2.10E+04 1.50E+03 |1.18E-01 7.84E-02|2.47E+03 12.99 25.89473684
PESCE 7.00E+00 1.00E+03 |2.39E-01 2.39E-01|1.67E+00 0.01 52.63157895
3.50E+01 1.50E+03 |1.18E-01 7.84E-02|4.11E+00 0.02 25.89473684
SUOLO 4.50E+04 1.50E+03 |5.88E-02 3.92E-02|2.65E+03 13.92 12.94736842|
S (mol/m3): 0.105263158 Kbw: 5.00E +02)]
Koc: 4100 Kased 1.49354E-05|
D. Mackay (1991). Multimedia Kow: 10000 BCF 500
Environmental Models.  The f(Pa): 2.38947E-05 Henry Co: 9.37577E-05
g“%ﬁcgy Approach.  Lewis Kaw: 3.67E-03 VP (atm) 9.86923E-06
L LY =] ublishers. .
el L - Ksedw: 2.46E+02 peso (Kg) 19
Do S=s TE
Hypothene
[=: Standard I Default/ 100.00 —
~ i Mackay
‘ [~ Continental I 90.00
80.00-
Sostanza: Hypothene
70.00+ 55.45
VP (Pa): 1.0.E+00
T (K) 311| %
50.00 |
S (g/m3): 2.0.E+01
40.00
log(10) Kow 4
30.00|
P.M. (g/mol): 190
= 20.00 |
n. moli: 1.0.E+02
10.00+
T (C°) 38
0.00 +
ACQUA ARIA SEDIMENTO PESCE SUSP SED SUOoLO
v | T | s | logkow | P™M |
. . . . . 4+
~ ~ ~ ~ ~ -
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#ilbowd | LESE S T 000 S0 4

EUSES European Union

System
I for the Evaluation
VERSION 1.00 O’F Subs‘ﬂnCES
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CASE CONSEXPO
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Il rischio delle sostanze chimiche e il regolamento REACH

Dati iniziali di input

Substance identification

ﬁenﬂal name Tetrachloroethylene
Descnphion

CAS-No ]1 27184
EC-nofification no.

EINECS no. 204-825-3

(rev | phet | ppomsn| Sundo | X abon

?ﬂeﬁrl‘
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Il rischio delle sostanze chimiche e il regolamento REACH

Dati iniziali di input

_Physico .« harvical propartins
Muloiular wetght [165.85 lgmot1]  [s
Melting point [22 T [«
Boikisg ot 1212 = [+
Yapouwr pressuie al test temperature |?'i |[Fﬂ] ﬁ
Temprrature at which vapour NIEZRUre WA meated i?!i I[.nE] E
Vapouw pressuie al 25 [uC] I'l-!] [kPa] s
Water solubility at test temperature |77 Img.l-1] u
Temperature at which solubilily was measured |25 [aC] [a
water solubility at 25 [oC] (149 [mg 1] s
Dctanol-water partition coefficient 253 [Toal0] [+

For advised range, consult the help screen

11:mv| Iruuﬂ[ »E-i-h| bumh| xﬂhu-t‘ ?u=h|
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Uso della sostanza

1570 Others

5570 Others

31 Impregnation agents

32 Inzulating matenals

33 Intermediates

34 Laboratory chemicals

35 Lubricants and additives
36 Odour agents

37 Oxidizing agents

38 Plant protection products, agricultural
39 Biocides, non-agricultural
40 PH-regulating agents

41 Pharmaceuticals

42 Photochemicals

43 Process requlators

44 Heducing agents

45 Heprographic agents

46 Semiconductors

1

11l Mon-dizpersive usze

1
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Il rischio delle sostanze chimiche e il regolamento REACH

Uso della sostanza

Eamission inpul dala

Uszage/production title |
Use pattem | Tonnages |'
Industiy category |13 Tevile processing industy ~|[e
Use category |48 Sulvents =lls
Fabis dulsile on e e iidepyaey IHu s diwkaile naeaes By ]T
Eatia délails on e chlegnn IHJI Edlla detaiie necEsTap F
T Modunhon In&JaHiHUmI
I~ Formulation x
r Lae apaciio emiewrt SCeraEm

Industiial use :
i Emizeion Lables |A3Jl |specihc utes). BH4.12 [general table]
[~ Private use
S Nt Emission scenario \no special scenario selected/available

I Watle resbment Main nalsgoy wakislnag wie IEI! Hiuir-dispaisive Wi

Cieematies hdies Tai Lioidtas IH B exhis |h-"r.l'\ﬂ|:'|' mCETIaEp

== =

Aililimral soandaiin lormaiiin |Hn eEffE thetmily meEcETTay

v | s
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Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo delle emissioni locall

. ‘Local emissions

Usage Emiz. Air Etnis . Water
1 ™ (13/48) 3 Indus 421201 [kgo-1] 2 10BE+D3 [kyd-1] Yes

- EEE R R EE e e P EE T ERT e R TR TECT T RCTEL T EEFPERIECTIL =
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Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo dei coefficienti di ripartizione

| Partition coafficionts and biocancanttation factars. (=13
Sohds wates ! Brwedrt | Bimsrnenilialion lacting | Bl |
Chemical class lor Koc-QSAR | Mon-hydraphabice [detault USAH) =l|a
Mggamie: catbm-wates e lilinm soedficient N147 JLeg) [+
Solidi-water partition coefficient in soil 202 [k [w
Solids-water partiion coefhicient i sediment 76 ka1 3
Solids-water partition coefficient suspended matter 41 [Lkg1) lo
Solidz-water pailition cosflicient in 1aw sewage shudye 423~ neg) [a
Solids watcr partition cocificicnt in scttied sowaae shudae 423 kel [o
Solids-water partition coefficient in activaled tewage sludge 622 |Lkg1) [o
Salids-water partitinn coefficient in eifluent srwage shurge 577 fikgel] [o
Soil- water partition coefficient TR ™ T | [o
Suspended matlcr waler parhihon coctheient T R Y P [0
Sediment-water partition coefficient .33 |mid.m-3] [o
4 Prev b Next Pb Linish bundnl Jtmmt| ? Help
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Il rischio delle sostanze chimiche e il regolamento REACH

Concentrazioni locali nei vari comparti

| Lotal PECK [1 ™, IC<13MIC-48] [Indusirial uss]

Annual average local PLC in air (total) 10,446 [y me-3] |
Local PEC in surface water dunng emiztion epivode [dissolved) |B.ﬂ‘! [[-g_l-l] ]:
Uuahtabive assessment might be needed [1LED Pack 11, 5.4] |Hn F
“Annual average local PEC in swface watesr [dizzolvad) 15.76 [ima i 1] F
I izal PEL i Fressh-weelie xenlione=od dlucimg emoon gl |?ﬁ | [[I‘lﬂ.kw-il F
Local PEC in 2ea waler duting emicsion epizode [dizeolvad) 0.5 t"'“l' 1 ]?
Muahlatrve assessmend maghl e needed [TED Pat 11 5 6) |Hl| F
Annual average local PEL in sca water [dissolved| .66 [Img 11 lo
Local PEC in masine rediment during emizrion epirode |40.6 | [mg kgvewt-1] F
Local PEC in aqric. s0il ftotal] averaged over 30 days 354 [img kowwt-11 o
Lucal PEC in agiic. sull (lulal) aveiayed uver 180 daps 0,593 [img kgwwi-l] |0
Local PLL i grassland [total] averaped over TUD days RF | [ K iywowet-1] IF
Lucal PEC m pure wale ol agucolluial woil ||1.21.E [[-g_l-l] ]:
Local PEL i pore waler of grassland [LU4s1 [[mg 1-1] [
Local PEC in groundwater under agricultural £oil l0.213 [imat 11 [o
{ Frov ow | Mppmeh | Ounde|  Xawor| 7 op |
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Il rischio delle sostanze chimiche e il regolamento REACH

| valori di esposizione per
I’'uomo vengono calcolati a

Rl partire da. .
. Local exposure - dally human Mﬁmmawaawma_m_gu
Doze Fraction

Daily dose through intake of drinking water 0.0822 [mg.kg-1.d-1] P._—.- 0.171
Daily dose through intake of fizh 0267 [mg.kg-1.d-1] -.:-.- 1. 557
Daily dose through intake of leaf crops 4 23E-05 [mog.kg-1.d-1] o JTE-05
Daily dose through intake of root crops 5 45E-03 [mg.kg-1.d-1] -.:-.- .01
Daily dose through intake of meat £ f9E-D6 [mg.kg-1.d-1] Pu- I 62E-05
Daily dose through intake of milk 1.36E-05 [mg.kg-1.d-1] R g1E-05
Daily dose through intake of air 0.128 [mg.kg-1.d-1] Pu- ). 26"
Local total daily intake for humans 0.482 [mg.kg-1.d-1] o

? Help J

< Prev P MHext

PP Finish | ) Undo J X Abort
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Il rischio delle sostanze chimiche e il regolamento REACH

..... valori di concentrazione negli alimenti

I i'l Trgree T i Tl ™y R o T R g T T R e i T Pl

Fish. plants i Milk.. meat I

" Lacal concenirations in human intake media [1 ', IC=13/UC=48] [Indust.., Il = E|

Local concentration in wet fizh 162 [mg_kg-1] :
Local concentration in root tiszue of plant 0.994 [mg.kg-1] ?
Local concentration in leaves of plant 2 A7E-03 [mg_kg-1] :
Local concentration in grass [wet weight) 2 46E-03 [mg_kg-1] :
Fraction of total uptake by crops from pore water F.05E-D4 I-] :
Fraction of total uptake by crops from an 0.9939 I :
Fraction of total uptake by graszs from pore water 1.45E-04 I-] ]:T
Fraction of total uptake by grass from ar 1 I-1 :
Local concentration in dnnking water 2.88 [mg_I-1] :
Annual average local PEC in air [total] 0.446 [mg.m-3] ].'T
{ Prevy P Next » Finish ﬁ Undo x Abort ? Help ‘
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Il rischio delle sostanze chimiche e il regolamento REACH

| dati ecotossicologici . ..

Aguatic effects input

Fiest wals lum| mehwal_zﬂeﬁra'HF Mmtﬁm]

L[EJCSD shott tem tests

LLSU for hish O |Img.1 1] IT
LIEJCSO for Daghnia 85 [Ima 11 [+
CC50 tor algas 12.64 | G111 il_
LCS0 fur addiditivnal Lawonomic gioup 77 | tmg 11 [
Anuatic species |nthes

NOEC long-term tests

NOEC fu fish 11.99 [lmg 117 [+
NNFT: for Daphnia n 51 [(mg.t-1) [+
NOEC for algae 16 [Img.1-1] ]T
NDEC for additional takonomic group |77 [Ima.1 1] [u
NDLC for additional taxonomic group k& [™ED [u
NOEC fw additional Lagomumic poup 77 [tmg 1-1] [w
NDEE for additinnal tagnnomic: group 72 [img 1) [u

-
g

*.'lunhl #ﬁhﬂll

4 Brev b Hext bF Einish
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Il rischio delle sostanze chimiche e il regolamento REACH

..con l'utilizzo degli appropriati “Assessment
Factors . ..

_ Envitonmaental PNECs =1
Frach water | Maring | Freh water sediment | Marine sedment | Tenestisl | Seconday poisoning | ST |
Same laxunumic gioup (o LCSD amd NDEC Yes [o
Tonicological data used for extiapolation to PNEC Aqua 051 [ma. 1] [o
Assessment factor applied in extrapalation ta PNEC Aqua e M o
PNEC for aquatic organisms 0.051 [mg. k1] [o
Intemittent releases
Toxicological data used for extrapolation to PNEC Aqua [3.64 | Img.1-1] lo
Assessment [actor applied in extrapolation to PNEC Aqua AT & [
PHEC for aquatic organisms. intermittent relcascs (0.0364 [mg.H1] [o
Stalistical
PHE: for anualic: nganisme wilh ttatistical mathod 22 [mg 1] [
4 Prev b Mext PP Einish gundn[ xnhu-t\ 7 Help |
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Il rischio delle sostanze chimiche e il regolamento REACH

.. permettono di calcolare le PNECs

PHECs: for aquatic organisms, micro-organisms and predators

PNEL for aquatic organisms 0.051 [mg.I-1] 0
PNEL for aquatic organisms. intermittent releazes 0.0364 [mg.I-1] 0
PNEL for micro-organizsms in a STP 10 [mg.I-1] 0
PHEL for secondary poisoning of birds and mammals 10 [mg.kg-1] 0
PHEL for aguatic orgamisms with statiztical method 2 [mg.1-1] 0
1 Frew ...... hﬂeut ﬁ Finizh x & bart ? Help
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Il rischio delle sostanze chimiche e il regolamento REACH

.. . ed effettuare la caratterizzazione del rischio per
I'ambiente e per la popolazione esposta indirettamente
attraverso I'ambiente

|I:l.rg-:|.|f.l:ll::|| Reepuml [Frowoden |1 | M aaine Fi zeal =10 Mar zed |10 Soal “InN|sTP Fixh Ma fish Mo lop [Wiam
1™ Iilux e
Negional Yea [1.07 DaoD 113 oz 0.033

Leonello Attias



Il rischio delle sostanze chimiche e il regolamento REACH

| dati tossicologici confrontati con i valori di esposizione umana
permettono la caratterizzazione del rischio per i lavoratori e |

consumatori
TP T —
haune | [Sublchionic ]
Fival NUAEL img kg 1] [3]
Oral LOAEL 7 | makatdn  [o]
Infhalatory NDAEL m | w3 [+]
Inhalatory | AL fimg -3} [o]
Dermal NOAEL mokat.d1]  [a]
Damal LOAEL 7 | tmakatdn o
NOEC via food [ kg 1] [i]
LOEC via tood lmg kg 11 [a]
Duration of (sub-kchionic oral test | 28 days = [q]
Species fon conversion ol NDAEL to NOEC | Rattus norvegicus (<6 weeks) =) [x]
Eanversion lackos NOASL fa NIEE [k kg1 [a]
';:um {fibee) MOAEL [fibres m 3] [d]
Inhatatory (fibra] LOAEL [fibrez m-3) [4]
o || pe | | xme | 7w |

Leonello Attias



Il rischio delle sostanze chimiche e il regolamento REACH

EASE CONSEXPO
Occupational Consumer exposure
exposure model model
Inhalatory J [ Dermal } [ Oral }

sNumber and duration of events
e\Vapor pressure

*Physical state *Exposure days

*Fraction of the substance In
*Process temperature :
prepartion
*Segregation *Exposed body surface

*Ventilation systems Indoor volume

Leonello Attias



Il rischio delle sostanze chimiche e il regolamento REACH

“Estimation and Assessment of Substance Exposure '

L'EASE e stato sviluppato dallHSE (UK) per calcolare I'esposizione
Inalatoria e cutanea in ambiente di lavoro in varie circostanze.

E’ un modello analogico basato su dati misurati relativi a scenari specifici; si
puo scegliere attraverso diverse opzioni di parametri come le proprieta
chimico fisiche durante durante la lavorazione (tendenza a migrare al
comparto aria, potenziale contatto cutaneo), pattern di utilizzo e di controllo.

La combinazione delle variabili scelte e associata a degli intervalli di valori
misurati che sono compresi nel “UK National Exposure Database”

| dati utilizzati dal modello per derivare gli intervalli di esposizione
corrispondono a valori TWA 8h

| valori calcolati verranno utilizzati come input per la caratterizzazione del
rischio e comparati con i valori derivati dalla valutazione degli effetti per la
salute umana.

Leonello Attias



Il rischio delle sostanze chimiche e il regolamento REACH

n-pentane

Uso

Schiumogeno per Polistirene

Schiumogeno per Poliuretano

Diluente di processo / carrier per la
polimerizzazione

Solvente nella formulazione di Aerosol

Solvente nella formulazione di Adesivi

Sostanza chimica di Laboratorio

Altri usi

Leonello Attias




Il rischio delle sostanze chimiche e il regolamento REACH

Occupational exposure /_ﬁcnz
[1sC

Scenario 1 Production of n-pentane

Scenario 2 Industrial use of products containing n-pentane

Scenario 2A: Production of polysterene granulates
(formulation)

Scenario 2B: EPS manufacturing (processing)
Scenario 2C: Production of rigid polyurethane foam
Scenario 2D: Manufacturing of aerosol-containers

Professional end use of products containing n-pentane
Scenario 3A: Hair salons

Leonello Attias



Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo empirico

Parametro

Valore

Commento

Volume stanza

50 m3

Piccola sala

Ricambio aria

3 ricambi aria per ora

Ventilazione naturale

hairspray (%)

Leonello Attias

Quantita aerosol usata 1.15 g/sec

Frazione in peso dell’n- 40 % Limite superiore
pentano

Durata tipica 3 secondi

Numero clienti/giorno 60

Percentuale richiedente 50




Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo empirico

1.15 g/sec x 1000 mg/g x 0.4 (frazione pentano) x 3 sec
(durata) * (60 * 0.5) numero di clienti = 41400 mg n-pentano

Assumendo una distribuzione uniforme nell’aria che passa
nella sala in un giorno (50 * 3 m3/h*8h), Il pentano emesso
corrisponde a una 8h TWA di 35 mg/m3 (104 ppm)

Leonello Attias



Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo EASE

Assumendo una sala di 50 m3 and 3 ricambi aria per ora, e
che le stime EASE sono 8h TWA, la stima EASE corrisponde
a un consumo di 1800- 3600 g n-pentano per giorno che
corrispondono a una 8h TWA di 3000 mg/m3

Leonello Attias




Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo EASE

Physzico-chemical properties Ed
Molecular weight [9.mol-1] ?
Melting point -130 [oC] B
Boiling point 36.15 [oC] s |
Yapour pressure at 25 [oC] h.656E+04 [Pa] ?
Octanol-water partition coefficient. [3.45 [log10] ]
water solubility 385 [mg.1-1] s |

‘ 1 Prev ‘ " Hext | ‘ @ Fimizh | ‘ x Abort ‘ ? Help |
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Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo EASE

* Wonrker expnzure inpak

[Suhsfance] | Paltesn of 1z [ Demal
Frocess temperature 7 [oC] d]
Boiling point 36.15 [oC] A
Melting point -130 | (= |E|
Phyzical state of a substance Liquid :l] ?
Yapouw piessue al 25 [uC] 9.GOGC+04 [Fa] 5|
Yapow pressuie al lhe process lemperaluie " [Pa] :
Aerosol formed Hu :I] F
Inhalation exposure to dust particles Hu ;I]E
Particle size of the substance Granula ;I] F
Type of dust Horn-Filmous ;I] i
Abality of libieus dust o become anbome High ;I] F
Dust pailicles aymegales readily Ho ;I]E
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Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo EASE

*'Worker exposure input

Substance T Pattern of use T Ciemeal ]
Pattern of uze Mon-dispersive use ""| 5
. ~ |Closed spstem —
Iz closed system [considered to be) breached | |nclusion onto matix i
: IZpersive use :
Pattern of control applied to the process Wide dizpersive use s

Duat crposunc

Type of process operations Dry crushing & gninding ‘“’"EI

Local Exhaust Yentilation [LEY] present Mo v ||E|

‘_ 4 Prev ‘ P Hext _@ Finish | X Abort | 7 Help
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Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo EASE

i 7 'Worker exposure input

S ubstance T Pattern of use T Ciemnal ]
Pattern of use Mon-dispersive use adl || K2
|z closed system [considered to be) breached Mo ol (I S
Pattern of control applied to the proceszs Direct handling & dilution ventilation ~||=

Full Containment

‘Dust exposure: Lucal Exhawsl Yenlilalion [LEY]) |
S - Segregation
[ype of process operations Direct handling

Local Exhaust Yentilation [LEY) present

‘ Prev b Mext @ Finizh x Abort I ? Help
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Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo EASE

i i 'Worker exposure input

substance T Pattem of use T EEIII‘I-EI'
Amount of dermal contact between worker and substance Incidental v E
Exposed body part Hands [fronts and hacks]ﬂ E
Area of contact between substance and zkin 420 [em2] E
Thickness of layer of product on skin Iﬂ.m [em] E
Mean number of events 10 [d-1] E
Pattern of control applied to the process Direct handling o E
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Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo EASE

: *Worker exposure - intermediate results

Vapour concentrabion in air for workers

Vapour concentration in air for workers 1.5E+03

Fibre concentration in air for workers 0

Dust concentration in air for workers 0

o] ef =[]

Concentrazione in aria
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Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo EASE

i _'wWorker exposure - intermediate rezults

Inhalation | Demal: ]
range
Demal waight of eubstance on the ekin of workers (0 ID-I [mg.cm-2.d-1] E
Potential dermal uptake for workers 0 IU-E Ima.ka-1.d-11 |E|

Potenziale assunzione
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Il rischio delle sostanze chimiche e il regolamento REACH

https://www.ecetoc-tra.org/index.asp

- mm] e

 Use in @ contivmous process (with process sampling)

Predictel Lxpotare
=[] - LCASE Prediction Ratlwmale for Deviation frmm EASE
£ | LEV  Fugacity it Adogited by CRIRRLE Prediction
= ‘ | T ECETOC
Exposure category
Use in a continuous pracess (with no process sampling}
Yes ! & Assumes regparable. loar dast lechnagne, non-
e 1 o fibroiss and readaly aggregating dit
&
= Yei _ _ ! Gl Assimmes mhalable, bow dist technique, noa-fibroud
E 1 B0l readily dgprrpanng cun
& Vs | Lew | 6.1 a.01 The EASE pmiedicton s planly wreng for o
FASE predicms rero based om granudas tofally enclosed syatem. Revision consgtent
e al lle} § with EALE mnge
Ll vl 0.01 Assumes wo acrasels, 300 bPa vapuur poessae and
Ne o oo Tl contaimment
i:'-: Yes ol ool
2 Dhiren, 150 B3 vapsar peessre
= fy F * 0.0
3 ¢ AT ik 1 Tlie EASE predectoon o plamly wrong fog a
- Yes 0.l Qg iy enclosed wywem. Fero exposure
i . 14 hPa vapots pressuse foreseen which should equare o0 no =001
Ne Low ol 0.0% ppm

[ |-'.F..ﬂ.I!-;I. o duin IIII,":u.lull_ m—ﬂl\.l.ru.l u-:-r.ﬂ.l:_'l
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Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo CONSEXPO

r i o L] — D fad
Inhalation ' Dermal | Ural
Time scale of inhalatory exposure Acute 1|| E
Numbes of events 1 [d-1] <]
Duration of contact per event E [min] jJ ¢ |
Amuvurt of product releazed JC+00 [imy] :
Weight raction ol substance in product 0.4 I-] E
Room volume 50 [m3] E
‘ Prev x Almnl ? Help
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Il rischio delle sostanze chimiche e il regolamento REACH

Calcolo CONSEXPO

i ¢ Consumer exposure - intermediate results

{inhalation: ] Demal T Oral T Chronic exposure T Total exposure ]
Concentrabion in aw of room 24 [mg.m-1] E
Inhalatory intake 0.238 [mg.kgbw-1.d-1] [o]

P Mext +/ FEinish I X Abort I 7 Help
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Calcolo CONSEXPO

r.ﬁ Consbxpo 4.1 [CAUsers\Leonello Attias\Deskiop'\Presentazioniifexo.Ced]
File Hcip
0O | |

FRessaich Tur s dmed girvir cnnreesil

Produoct & Compoond

Fxposore Scenario
LI Gereyal Sosricmn Dala

Exposure Routes
Inhalatiomn Clear |
W _zl Capocame: L xposurs bo vapowr - cwoaporobomn
W _w] Uptake Fracition
D esmal Clear |
v~ _w] Exgreame Direcl denmal cunlacl with poodowct | instanl applicalices
W _w] Uptake Fraction
' Mrad Cear |
L’I E #pocase
] Uptake

] Moint wakees
] Graphs
] Semsitnay
’ ] Disuilwtiores
_»] Repodt
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Calcolo CONSEXPO

F —

 garearal

| owusue dudlion | [ mnuse ~| o|s
I product amournt I =10 v n| 1E3
|“ﬂiiﬂiu:im::mmn:l] fraction - ﬂ 0.5
[ roomvohme | [ma ~| o] [w
[ ventltontate | [T/ ~| o] 1=
—  mode of relzase -

inghantancous releass

o Aol the chemical i released al unce mbo the joom,
112/ Az & fist Fies Anpioach

cioinced ank rate

" The chemical is releazed with a constant rate i a cestain lime.
Uge when detaily of evaporation ate not exacty known

H g ahon
¥ [he chemical i releared by evaporzhion.
llz= wihien detailts of peaporatinn ae Enown

 releazs ares
[ rekasamea | [m2 =] ol [
[ sppiication dwation | [ howr -] ol

fa releace area iz constant (L. from a camor reated wall]

i the aea ol release moreases over me [Le. in case of panbrng a wtace|

 eleate rate -

Hote all data at

[ tempegwe | [Cebus -] o] [5

| molecularweght | | g/mol ~| o] [&

| vesspessue | |Paseal »| o] [nonoz

| massransferrabe | Irm'rnru j Ll ||l4'5 dnl'ajtl

v e ook s e compound inpuae lomm
|
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Cancel | Help
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Calcolo CONSEXPO
I
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Il rischio delle sostanze chimiche e il regolamento REACH

Scenario “Evaporazione da sostanza pura’

Modo arilascio per evaporazione

Descrive il rilascio di un composto in aria per
evaporazione dalla superficie del prodotto (es. vasca,
secchio, contenitore). Durante questo tempo il
composto viene simultaneamente rimosso dall’aria
della stanza mediante ventilazione.

Il tasso di evaporazione e legato alla differenza di
tensione di vapore nell’aria della stanza e la tensione
di vapor saturo del composto. Il tasso di evaporazione
e proporzionale a questa differenza di pressione e
dipende dalla superficie del prodotto e dal tasso di
trasferimento di massa. Quest’ultimo é una misura
della velocita di rimozione della sostanza evaporata
dalla superficie del prodotto.

} 10° -VP, - MW
24.45-(298.15/T,,, )

Csat
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Il rischio delle sostanze chimiche e il regolamento REACH

Scenario “Evaporazione da sostanza pura”
PARAMETRI DI INPUT

Tasso di ventilazione del locale m3/min
Concentrazione ambientale (esterna) mg/m?3
Superficie di rilascio m?
Volume del locale m?3
Tempo di esposizione min
Conc. Iniziale mg/m?3
Peso Molecolare della sostanza g/mole
Pressione di vapore a 25 °C Pa
Temperatura di utilizzo del locale K
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Il rischio delle sostanze chimiche e il regolamento REACH

INTERMEDI DI CALCOLO

Coefficiente di trasferimento di massa Kt m/min

Entalpia di vaporizzazione a 25°C kJ mol?

Entalpia di vaporizzazione alla temperatura | J mol-
di utilizzo

Pressione di vapore alla temperatura di Pa
utilizzo
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Il rischio delle sostanze chimiche e il regolamento REACH

Per il tasso di ventilazione indoor e stato preso come riferimento il lavoro pubblicato dall’ US
Environmental Protection Agency, Exposure Factors Handbook (USEPA, 1989), dove sulla
base di statistiche regionali combinate, gli autori suggeriscono un valore per il tasso di ricambio

di aria per ora (ACH) di 0.18 e 0.45 rispettivamente come 10mo e 50mo percentile

Leonello Attias



Il rischio delle sostanze chimiche e il regolamento REACH

OUTPUT PER TUTTI GLI SCENARI

Esposizione inalatoria mg/m3

Dose inalatoria mg kgt gg!

Esposizione Cutanea indiretta |mg/cm?3

Dose Cutanea indiretta mg kg1 gg!

Esposizione Orale indiretta mg/cm3

Dose Orale indiretta mg kgt gg?
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Il rischio delle sostanze chimiche e il regolamento REACH

1.60E+02

1.40E+02 -

1.20E+02 -

1.00E+02 -

8.00E+01 -

6.00E+01 -

Concentrazione (mg/m 3)

4.00E+01

2.00E+01 -

0-00E+00 T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10

Tasso di ventilazione (m®min)

Tasso di ventilazione
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Il rischio delle sostanze chimiche e il regolamento REACH

2.00E+02

1.80E+02 |

1.60E+02 -

1.40E+02 -

1.20E+02 |

1.00E+02 -

8.00E+01 -

Concentrazione (mg/m3)

6.00E+01 -

4.00E+01 -

2.00E+01 -

0.00E+00 ‘ ‘ ‘ ‘ ‘
273 278 283 288 293 298 303

Temperatura (K)

Temperatura
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1.60E+05

1.40E+05

1.20E+05 -

1.00E+05

8.00E+04 -

6.00E+04 -

Concentrazione (mg/m3)

4.00E+04 -

2.00E+04 -

0.00E+00 - ‘ ‘ ‘ ‘
0 2 4 6 8 10 12

Area di rilascio (m2)

Area di rilascio
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Il rischio delle sostanze chimiche e il regolamento REACH

Emission Scenario Documents:

EU, 2003

Technical Guidance Document on Risk Assessment in
support of Directive 93/67/EEC on risk assessment for
new notified substances, Commission Regulation (EC)
No. 1488/94 on risk assessment for existing substances
(Parts I, Il, 1l and 1IV) and Directive 98/8/EC of the
European Parliament and the Council concerning the
placing of biocidal products on the market. European
Chemicals Bureau, Ispra (It.), 2003

OECD, 2001

Use and Release of Industrial Chemicals, OECD's
Database on Use and release of Industrial
Chemicals

http://applil.oecd.org/ehs/urchem.nsf
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Application of OFPT s Exposurng Assessment Tools and Moceis

Conswmer Goneral Population
Iodel | D F Workers| Envirenmental SHORTRO A
Dermallinhalation ik h‘:‘ Inhalation Availabiliny
Varer Ing_pnlu-:rn
Specialized Priority Seiting Tools
4 0
SRD v P
UESS W v
=creaning Level Tools
“ChamITEER v v Elt'_'.-":a_
Vol
-FAST
E 3 J..l"I Jql" 'l"' 'lul"Il "1"r “,r 31007
-~ EP # 1.1
Swrite LRl
He15
PIRAT v v 1272003
ReachScan v v v
Higlaer Tiser Togls
Al T e EMEM w10
IGEMS U‘l J -lf H‘r Hﬂa -qur
RO 1 AHES
MCCEM w1z
ML N 00
v 3.2
NEEM v v Ar2001

http://www.epa.gov/oppt/exposure/index.htm
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i
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Cootacts EECEEEEEEEEE—————.
Documantation ...
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IC - 12 Pulp, paper and board industry

Emissions calculation

X
£ _w, .q.100-F) (100-C) G

100 100 100
dove
E emission per day g/d
W, substance specific consumption kgt papjr
Q paper produced in 1 site per day t/d
F fixation degree %
C aquatic system closure degree %
%5) fraction of the substance in preparation %

Leonello Attias h
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I

C - 12 Pulp, paper and board industry

Emissions calculation knowing water conc.

y
— 100 - F
—, E:CsAsQ( )
100
dove:
E emission per day
kg/d
Cs concentration in water
kg/m3
As water consumption per tonn. of paper produced ma3/t
Q paper produced in 1 site per day
t/d
F fixation degree
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[Effluents (2000 m3/d)

EIocale

STP influent

|:STP

Ciocae) STP effluent

Dilution

@%Ecreggcoca
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DNEL
DNEL = N(L)OAEL
AI:inter*AFalIom*AFintra*AFexpdur*AFexprt*AFdose-res.p
AF. .., = Interspecies differences

AF = allometric factors

allom
AF. . = intraspecies differences
AF expdur = exposure duration
AF ot = route of exposure
AFgseresp = UNcertainties nature of effects/quality of data
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Needs for Consumer Exposure Estimation

« Antropometric data
— total population
— subpopulations

Behaviour data (e.q.)
e staying inhouse
e staying outside
« staying at workplace
o certain behaviours of subpopulations (focus on
children, e.g. playing with toys, sucking)
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What about secondary literature - body weight

« Albania 61,07

« Bosnia-Herzegovina 61,70

« Croatia 61,70

« Macedonia 61,07

« Malta 61,07

 Portugal 61,07

* Slovenia 61,07 Source: WHO,
e ltaly 73,23 cited in

* Spain 73,23 ECETOC
 Yugoslavia 75,28 Technical

. Greece 76,13 Report
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Data quality of some exposure factors

Body weight and height
formulations
physiologic data of
use descriptions
food consumption quality
time patterns
house and room characteristics

room ventilation
dermal uptake data
dust and solil uptake
hand to mouth
emission rates
migration of substances in material
etc.
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Il rischio delle sostanze chimiche e il regolamento REACH
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