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Question of concern:

May a contaminated site lead to
elevated exposure to humans
compared te the overalll backgreunad
exposure?
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Conceptual Model of Transport &
Human Exposure to Dioxins
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Poultry/egg




Combined Fate & Exposure Models
— tools to evaluate the impact of
different contamination SOUrces on

¢ the environment

¢ he human expoesure




Dioxins?
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Exposure
pathway

Ingestion of soil
outdoors

Ingestion of soil
/dust indoors

Dermal contact
outdoors

Dermal contact
indoors

Inhalation of
particles
outdoors

Inhalation of
particles indoors

Inhalation of
vapours
outdoors

Inhalation of
vapours indoors

Modified from Rikken & Lijzen, 2004)




Exposure
pathway

CalTOX

Ingestion of plants

X

Ingestion of soil on
plants

Ingestion of fish

Ingestion of meat

Ingestion of milk

Ingestion of egg

Ingestion of breast
milk

Ingestion of drinking
water

Ingestion of bathing
water

Dermal contact
during bathing

Dermal contact
during showering

Inhalation of
vapours during
bath/shower
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Modelling Scenarios ...

Scenario |

High risk
population:
-spends more time out
doors

- consumes locally
produced food.

Scenario |l

Contaminated land

Background levels

Scenario I

Low risk
population:
-spends less time
outdoors

-No consumption of
locally produced
food

Scenario IV




Direct exposure pathways to humans

Inhalation Ingestion of
drinking water
Ingestion

of soill




Indirect exposure pathways

Ingestion of:
Fish

Meat

Milk

Poultry

Egg
Vegetables




Selected Model Compounds

¢2,3,7,8-TCDD
¢1,2,3,6,7,8-HXCDD
¢1.2,3,4,6,7,56-HpCDD
¢ OCDD

¢ 2,3,4,7,8-PeCDE
¢1,2,3,4,6,7,8-HpCDE




Data used in model

¢ lemperature adjustment of partitioning
coefficients

¢ Swedish climate data

¢ Food consumption data frem SLVs foed
consumption survey: off erganic
contaminants (Lind et al. 2002)

¢ l[he expoesure iacters handbeek: (USERA, 1997)
» SWedish contaminated! site Investigations




Continous air emissions were used to model
background concentrations in all
environmental media

-Air: slightly
overestimated -
- Solil:slightly
underestimated

TCDD HxCDD HpCDD OCDD PeCDF HpCDF

- Groundwater: no
measured data to
compare with

- Surface water:slightly

underestimated ‘

TCDD HxCDD HpCDD OCDD PeCDF HpCDF

W Modellerade halter @@ Uppmaétta bakgrundshalter




Initial concentrations in soil were used to
model contaminated site concentrations in all
environmental media

-Air: up to 10 x
background scenario

- Soil:up to 100 000 X 20-200 000 ng/kg

background scenario (TCDD-OCDD)

- Groundwater: up to
100 000 X background

scenario

Totally 6 140 ng
- Surface water:100- WHO-TEQ:w0s/Kg

1000 X background
scenario




Modelling results of background scenario exposure
show that CalTOX overestimates uptake in biota!!

Direct exposure | Indirect exposure
(pg WHO-TEQ/kg | (pg WHO-TEQ/kg Total
bw/day) bw/day)
High risk adult 2,8E-3 380
High risk child 3,0E-3

Low risk adult ,
Low risk child , (E-

Swedish food
consumption 0.05-12.3 0.05-12.3
survey?

ALind et al., 2002




Modelling results of the contaminated site exposure
show that direct exposure might exceed TDI (1-4 pg
WHO-TEQ/kg bw/day).

Direct exposure | Indirect exposure
(pg WHO-TEQ/kg | (pg WHO-TEQ/kg
bw/day) bw/day)

Low risk adult

33
High risk child
09 I
Lowriskchild | 15 s | -

15
-However, the magnitude of exposure is very
dependant on both population behaviour and age!




Some ongoing Improvements of the model:

& Sediments nomrally defined as a sink,
model modified sediments also as source

¢ Bieaccumulation in fishi Isi more Iimportant:
than bieconcentration fior hydrophoebic
compoeunds

o PCDD/ES are fiound in the colleidal fraction
IR groundwater (Perssen et ail.,
submitted)), model modified fer colleidail
tranRsper: IR greuRawaten

¢ |mprevedrsensitivity, analy/sis




¢ The results of the project will be
reported to S-EPA in November 2006

¢ A third phase of the project
August 2006 — May: 2007:
— Site evaluation of the moedel including

new field measurements from a sawmill
site (Varieherg)

Thank yeu!




