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- QO The RiskPoll_Multimedia model is based on the US EPA multimedia
Y pathways methodology

e g . Health risk assessment protocol for hazardous waste combustion facilities, 1998;
http://www.epa.gov/epaoswear/hazwaste/combust/riskvol.htm#volumel.

O A copy of the software (Excel spreadsheet) may be downloaded
from http://www.arirabl.com.
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L Dose and impact calculations are based on the UWM approach
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UWM has been validated by comparisons with
detailed model results for sites in EU, Eastern
Europe, China, Thailand, Argentina, Brazil,
Paraguay and the USA.

Collective dose rate 7 m
Dmhalat|on _Vinhalation p

dep

Collective impact rate m
Iinhalation - SCRF p

Vdep

Vinhalation = Mean annual breathing rate

p = population density

m = pollutant emission rate to air

Vgep = deposition velocity (dry + wet)

Scee = Concentration Response Function slope
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L Dose and impact calculations are based on the UWM approach (cont.)
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UWM is anticipated to be even better because
food is transported over large distances between
different areas where food is grown.

Collective dose and impact rates

m
Ding&etion =p Z X food, p Qfood, p
Vdep p

mg&tlon SDRF p Z Xfood p Qfood p

— Cfood,lo

food, p — C
air

X

air — food transfer factor

Qfood, p = @annual food consumption of product p
C = concentration

p = population density
m = pollutant emission rate to air
Vgep = deposition velocity (dry + wet)

Spre = Dose Response Function slope
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RisiPoll gragreinn — Mulilrrgclia sissassnen
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Tsoil (crops)
Tyater = 0.0 Y1

=380 yr

Total intake = 187

Total / Inhalation = 27

fiEfor fodic
Impact of toxic metal emissions for central European conditions (cont.)

) 100 yr time
: . ) integration
[table values as mg intake per kg emission; Cutoff time 100 yr]

Collective dose by pathway as a percentage of total
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Mercury

Chromium VI

Tsoil (crops) =
Tyater = 4 YT

Total intake = 310
Total / Inhalation = 80

16 yr
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60% 80%

0% 20% 40% 100%

Arsenic Cadmium Chromium VI Mercury Nickel Lead
= Green vegetables 16.2 47.5 15.9 0.3 17.7 24.0
= Root vegetables 12.4 24.1 12.0 0.7 13.1 16.0
= Grains 60.8 119.5 60.4 10.1 64.4 80.4
EaFreshwater fish 15.6 31.7 1.6 134.9 31.6 9.0
== Cattle meat 13.8 1.4 36.8 0.3 43.9 4.1
=3 Cattle milk 156.2 0.3 38.0 0.4 27.2 10.8
JWater 31.1 31.7 31.0 0.3 31.5 35.5
Inhalation 3.9 3.9 3.9 22.0 3.9 7.1
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His<Poll grae)reirrl — Vit fiirriecizl sissessirient for to<le rretzls (5)
O Impact of toxic metal emissions for central European conditions (cont.)

. Collective doses, impacts and social costs (2 M€ per cancer; 3000 € per 1Q point)

Farameter rescription Linits frsenic Cadmium Chroamimm Wi Hickel Lead
IMNHALATION patheay

Widep Total deposition vty (dr-swet] CiT's 0.49 .49 0.49 049 02T

e Shope concenlralion response fumslion cancenaipers yr kgirnd) 6. 14E+04 2 EFE+I4 1.M1E+15 I L3EHS

0_|mhal Collective Inhalatlon dos= ko yr JE9E03 JEIENT JIBIENT JIANEDZ TOGEDE

I_imbeal Collective impact (=TT J8EQ2 13302 BASENZ 1.THE 03

Cost inhal _ Socisl cost (rodm infbalstiosn LT 6. 36E +14 2EEE+H 1FFE -+ JANE+ 03

Tu_iimhal Unit impact from inhalation CARCETS per kg JASEAN 1.33E45 HEIE 4% 1.FHE 1t

Uv_inhal __Unit cost from inhalation € perkg B3.E 266 177.1 36 |I
INGESTION patheray

San Shope dose response funclion carcemfg_absorbed 1.07

2on Py Shope dose response funclion for Pb 1G_paintsdhg_sbsorked 2|

0 _food Collective Ingestion doze ko yr J0sE 01 256E.01 1.86E.01 F29EMM 1.80E-H1

1_fowd Collective impact CARCENEYT J.FeE

Llosd Pk Collective impact for Ph MO oo s yer GUZE 0

LT . -1 1
Iu_fond Unit impact from ingestion CAmCes per kg JFEE N4

lu_fond Ph Unit impad from imgestion of Pk I peniings paer kg
U foad Unit coest frem ingestieon f perk

TOTAL resuilts Cancers per 1000 tons of emission
Collective dose E 4 ZO0E 01 Z.33IEM 1.87EH
Collective impact 359 13 9 2 Gt BB5E 02 1.78E03
Collective impact of T _ Oy §AZE 02
Bnnaal eos l L_r\ £ G it I ASE 5 2 REF L4 B M) . 1 54F LG 1
Uinit impad W cancers per kg J159E 04 133E45 HBSE 105 1.FHE &
Uit impact of Pl IO poings per ky
Unit cost € par ky 7109 26.5 1771 16 1775.6
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His<Poll grae)reirrl — Vit fEirriecizl sissessirient for tole rretzls (6)

O Impact of toxic metal emissions for central European conditions (cont.)

. Collective doses, impacts and social costs (2 M€ per cancer; 3000 € per 1Q point)

Farameter rescription Linits frsenic Cadmium Chroamimm Wi Hickel Lead
IMNHALATION patheay
Widep Total deposition vty (dr-swet] CiT's 0.49 .49 0.49 049 02T
s Shope concenlralion response fumslion cancenaipers yr kgirnd) 6. 14E+04 2 EFE+I4 1.M1E+15 I L3EHS
0_|mhal Collective Inhalatlon dos= ko yr JE9E03 JEIENT JIBIENT JIANEDZ TOGEDE
I_imbeal Collective impact (=TT J8EQ2 13302 BASENZ 1.THE 03
Cost inhal _ Socisl cost (rodm infbalstiosn LT 6. 36E +14 2EEE+H 1FFE -+ JANE+ 03
Tu_iimhal Unit impact from inhalation CARCETS per kg JASEAN 1.33E45 HEIE 4% 1.FHE 1t
Uv_inhal __Unit cost from inhalation € perkg B3.E 266 177.1 36
INGESTION patheray
San Shope dose response funclion carcemfg_absorbed 1.07
2on Py Shope dose response funclion for Pb 1G_paintsdhg_sbsorked 2|
0 _food Collective Ingestion doze ko yr J0sE 01 256E.01 1.86E.01 F29EMM 1.80E-H1
1_fowd Collective impact CARCENEYT J.FeE
Llosd Pk Collective impact for Ph MO oo s yer GUZE 0
LT . -1 1
Iu_fond Unit impact from ingestion CAmCes per kg JFEE N4

e Taad

lu_fond Ph Unit impad from imgestion of Pk
Unit cest frem ingesten

I peniings paer kg
f perk

Unit Costs € per kg (typical emissions)

naa?

TOTAL results
Collective dose 719 27 177 4 1776 peni ZO0E 01 ZAIEMN 187E
Collective impact EL0Z BESEDZ 1.FHE 03
Collacva |x,ﬂ of Compare with PMlO =16 €/kg §OIE 02
ool ol s L1 2 |1 . L ITE 0% LS8 E L 1
Uinit impad CAMNCETS 'lr kg J159E 04 133E45 HBSE 105 1.FHE &
Uit impaci of Pl L I pninis per ky S92ENM
Uinit cost € par ky Tip4a 2605 1774 36 177506
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His<Poll graereirrl — VitifEirriecizl eissessrient for to<le rretzls (7)
O Impact of toxic metal emissions for central European conditions (cont.)

. Collective doses, impacts and social costs (2 M€ per cancer; 3000 € per 1Q point)

PFarameter rescription Linits frsenic Cadmium Chromium Wi Hickel Lead
IMNHALATION patheay
Widep Total deposition vty (dr-swet] CiT's 0.49 .49 0.49 049 02T
s Shope concenlralion response fumslion cancenaipers yr kgirnd) 6. 14E+04 2 EFE+I4 1.M1E+15 I L3EHS
0_|mhal Collective Inhalatlon dos= ko yr JE9E03 JEIENT JIBIENT JIANEDZ TOGEDE
I_imbeal Collective impact (=TT J8EQ2 13302 BASENZ 1.THE 03
Cost inhal _ Socisl cost (rodm infbalstiosn LT 6. 36E +14 2EEE+H 1FFE -+ JANE+ 03
Tu_iimhal Unit impact from inhalation CARCETS per kg JASEAN 1.33E45 HEIE 4% 1.FHE 1t
Uv_inhal __Unit cost from inhalation € par kg B3.E 266 177.1 36
INGESTION patheray
S Shope dose response funclion carcemfg_absorbed 1.07
2on Py Shope dose response funclion for Pb 1G_paintsdhg_sbsorked 2|
0 _food Collective Ingestion doze ko yr J0sE 01 256E.01 1.86E.01 F29EMM 1.80E-H1
1_fowd Collective impact CARCENEYT J.FeE
Llosd Pk Collective impact for Ph MO oo s yer GUZE 0
LT . -1 1
Iu_fond Unit impact from ingestion CAmCes per kg JFEE N4

lu_fond Ph Unit impad from imgestion of Pk I peniings paer kg 0.592
U foad Unit coest frem ingestieon f perk

TOTAL Residual cost of Pb emissions from unleaded gasoline

results
oot e | EU limitis 5 mg/L — 1776 €/kg x5 mg/L ~ 0.01 €/L e
Collectve impact ot | (—1%0 OF fuel COSt) SA2E 02
Annual ool e i 1 — 11 1
Uinit impad CAMNCETS 'lr kg J159E 04 133E45 HBSE 105 1.FHE &
Uit impact of Pb @ I poings per ky 392E-M
Uinit cost € par ky




