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Content

" Implementation of the Human Health Risk Assessment methodology in the S-RISK tool
" How to log to S-RISK - different versions of S-RISK

= (Case study in application | : calculation of soil threshold values for a generic land-use

= (Case study in application Il : calculation of risks

= (Case study in application Ill : calculation of remediation goals (clean-up levels)

= Application Il : calculation in the different pathways from a soil (groundwater) concentration -
Flowcharts for all chemicals except PFAS

= Application Il : calculation in the different pathways from a soil (groundwater) concentration -
Flowcharts for PFAS

" Explanations about the standard scenarios
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S-Risk : a human health risk assessment tool

4 4
~ Main results
IR
: Chemical Lowest Rl-based Lowest ExCR-based Lowest pRl-based Lowest Cl-based remediation
Page 1/ 27 (-9 - 0 of 267 results) remediation value remediation value remediation value value
mg/kg dm mg/kg dm mg/kg dm mg/kg dm

SIMULATION SUMMARY Cadmium  5.515e+2 5.000e+2 [Crijcical concentration
; for outdoaor air Cl)

MNew Copy Edit Delete Archive

Conceptual site model

Name

Calcul-V5H-Flandre Scenario
Label )
calcul cumule vie entiere Land use Heavy industry
Description 17 mai 2024 Based on Heavy industry
“
Application T ] Exposure routes
type S e Oral Inhalation Dermal
. Administrative information
Chemicals . : v soil & settled dust L4 via outdoor air v via soil & settled dust D
a : Vain results

Scemario

Soil profile & concentrations

: via meat & milk during showering
Results per chemical
i i Cadmium
e 998 Risk-based remediation valt
List of modified parameters
———————————————— 0.00m i : :
T Soil profile & concentrations
0.80m 100m?
|
150m’

— 3.00m

Generic soil layer
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How does S-Risk® work ?

INPUTS B ingestion Q OUTPUTS
. Absorption
Chemical EureNg i ekin Forward mode

concentration Risk Index (for
- 5 Animal
Soil, water or air L W e fecding threshold chemicals)
(indoor, outdoor) Wngeston)f] ) Plant-based Excess Risk (for non-
- diet

threshold chemicals)

Soil layers
Generic, loam,

Groundwater

Backward mode

-
U | Water

sand,... Remediation
objectives
Scena rios Ingestion and
A . It dermal contact
gricuiture, Export results
residentiall Inhalation of gases,

vapors, and
dust

:': U N/ —
industry,... S - /K

Summary  Detailed Detailed
PDF }L XLSX

PDF




Calculation of clean-up levels in soil

- Step 1 : Data collection and Conceptual exposure model

- Backward mode : concentration in soil = Cleanup level
- Step 2 : Toxicity assessment

Chemical-specific parameters, Toxicity values or
Reference doses

- Step 3 : Exposure assessment

‘ '5-RISK model, generic soil, 5 generic land-uses

Trigger Value or Cleanup level

- Step 4 : Risk characterization

) Acceptable risk : Risk Index = 1 et Excess Cancer Risk = 10
SPAQ«E



How does S-Risk® work ?

Three fields of application (= 3 possible Outputs) : Cancel | | Save
Name
= Application | : Calculation of generic human health based soil Label
remediation values (useful if legal values are proposed in the Description
reg u | at | O n ) simﬂf:;glr: template Vlaanderen
Application : Site specific sk assessment
= Application Il : Calculation of site-specific human health risks within a . [:l-i p r_l : — |
detailed risk assessment (forward mode = C environment -2 lSite speciic sk assessment |
calcu Iation Of Risk) I1l: Site specific remediation objectives
= Application llIl : Calculation of site-specific remediation objectives
(backward mode = what is the soil/groundwater concentration to
avoid risk ?)
CONCLUSION : The definition of the screening values (Application 1) are )
coherent with later on site specific risk assessment (Application Il) N’

-> principle of transparency OK
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A quick user manual : How to log in to S-Risk®?

&« O ) hitps://www.s-risk.be A 18 ] < & 5= do

A S5-Risk Application News ©Help Documents Licenses ©About

Lotsuwseit o pummmmnd Web platform : https://www.s-risk.be

Contaminated Sites Risk Documents

Assessment Tool = mmmmsss) Documents in English and in Dutch

(transparency) but can be developed
What is S-Risk? in another language easily

. ™

S-Risk IT Maintenance on 25 April afternoon
@ 25/04/2023

S-Risk© is a state-of-the-art model that can help you assess exposure and human health risks at

\ /' ) ‘ ) ) o . o &« O )  https://simulator.spaque.be/en/simulator/page/8/detail /66091/select/66091/tab/1 filters=%7B"username" "jaillerm"%7D P2 A 8 B 3 ] = o 2
contaminated sites. Using steady-state conservation of mass principles, it calculates the fate and distribution

S-Risk IT Maintenance on Thursday 20 April - of chemical pollutants in soil. S-Risk® is now hosted and maintained by SPAQUE sa. Page 8 /15 (71 - 80 of 142 results)
Oral exposure route Dermal exposure route
oil and dust Absorption from soil and dust

between 12:00 AM and 1:00 PM
cally produced vegetables Absorption from water

& 19/04/2023
Intal k
Intake |
° ° \tk a locally produced meat and milk
New Copy Edit Delete Archive Intake via loc ”YP oduced eggs Inhalation exposure route
Intake via groundw. or drinking w
Intake via outdoor air
Name  EpRo-pRi5-air-sol-2023 Fraction of groundwater used Intake via indoor air
d nking water .
° ° Intake via bathroom air
Label
user-friendly interface
-—

Description . . N - - N
concentrations maximales mesurées sur 20 piézairs et sur 3

Application
e

Chemical Is Benzene, Ethylbenzene,m-Xylene,0-Xylene, p-Xylene,Naphthalen

Always up to date e

——————————————— 0.00m
eneric soi

Robust backup
system (safel) '

©2023 S-Risk
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https://www.s-risk.be/
https://www.s-risk.be/
https://www.s-risk.be/

S-Risk® contains specific and flexible database

tail/66091/select/66091/tab/2;filters=%7B"username":"jaillerm"%7D 2 A Y8 B $ { = e 2
Model equations  Model equations Annex Il & Marie Jailler

u . E D R2 = P R1 5 = a I r— So I - 2 02 3 Enable expert mode Close simulation
== Exposure scenarios e
Ea;b;il:r'ciggggzgzgezntrations maximales mesurées sur 20 piézairs et sur 3 campagnes -
== Background
. . Scenario Chemical Soil Water Outdoor air Indoor air Plants Animals Concentrations Exposure Risk Concentration limit: CO n Ce nt ratio n S (O tio n a | )
70-80 chemicals with : P
p hys i CO_C h e m i Ca | Discard unsaved changes Revert to defaults
parameters ~ Chemical
Select the chemical you want to add ~ . .
y @ Toxicity Reference
i Selected chemical y.'
.‘-J Soil properties e values
y p p p-Xylene -

The database contains region/country-specific data (very customizable)

Flanders/Brussels = Tool called « S-Risk VL/BR »
Wallonia = Tool called « S-Risk Wal »
And ... soon Grand-Duchy of Luxembourg

£

brussels N o SAMEN MAKEN WE D 2

environment \) Administration it g O f\' %)\

b Is & ') (‘ de I'environnement A . 1) S 8 U e
Prusseses J' Grand-Duché de Luxembourg OVAM at /

Wallonie




S-Risk® : the advantages of pre-encoded data

(((6

Label: EU4Green
Description: 26 mai 2025
Application type: 2

Scenario Chemical Soil

Discard unsaved changes Revert to defaults

Scenario

Select the scenario you want to use

Selected scenario

General
O Customize
Agricultural
brussels N
environment ')\
.brussels <% /,

4

@ /0-80 chemicals with

.

— physico-chemical parameters E

- Anthracene

Exposure scenarios

e _______________________________________________________________________________________________________________|

| N

Agricultural

Residential with vegetable garden
Residential with garden
Residential without garden

Day recreation, outdoor sports
Day recreation, indoor sporis
Light industry

Heavy industry

SAMEN MAKEN WE
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OVAM

Administration
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| Acenaphthene

' Acenaphtylene

Arsenic

Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzolk)fluoranthene
c-1,2-Dichloroethene
Cadmium

Chromium (11}
Chromium (V1)
Chrysene

Copper

Cyanide (Free)
Dibenzo(a,h)anthracene
Dichloromethane

Ethylbenzene

4
© |
)| equations
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S-Risk® : the advantages of pre-encoded data

Soil properties
No need to enter a lot of data : pre-
encoded data are available

Discard unsaved changes Revert to defaults 9 j u St to (( se I ECt ))/(( a d d )) i n t h e m e n u
Soil Layer

Select the soil layer you want to add ~

Generic soil layer

Only soil or/and groundwater

Standard clay

concentrations are needed to calculate

Standard light sandy loam

Standard loamy sand riSkS !

Standard heavy clay
General St

andard sand

J Customize Standard loamy-stony permeability |
Standard rembilai

Al content (r
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S-Risk® : useful for a specific risk assessment

For example:

In case of discovery of a soil pollution in a residential or agricultural area, you analyse
vegetable/milk/meat/egg samples

In case of discovery of a soil pollution due to volatile chemicals, you analyse indoor air
samples in houses

You are also able to introduce in S-Risk:
" measured vegetable concentrations
* measured meat/liver/kidney/milk/butter/egg concentrations
" measured indoor air concentrations

" measured soil air concentrations
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A helpful tool when assessing individual exposure living on a contaminated
site, with the assumption that exposure comes from soil contamination (not
from other sources such as actual emissions)
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The presentation of S-Risk tool : 3 case studies

Login

Username

Password

' Drop-down menu = information to select in the menu
E Data to enter in the tab (soil concentration, ...)

Result

N\

.
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Case study n°1 :
A regulator wants to calculate screening/threshold values in soils

VSH
(mg / kgm.s.)

Valeurs limites

Type d'usage

Usage
naturel

Métaux lourds et métalloides

Usage
agricole

Usage
résidentiel

v

Usage récréatif
ou commercial

\'

Usage
industriel

Grand-Duché de Luxembourg

Arsenic 30,00 30,00 40,00 40,00 65,00
Cadmium 2052,00 10,85 32,52 1192,00 1192,00
Chrome 3204,00 178,30 290,70 3204,00 7043,00
Chrome VI 250,20 8.53 25,96 95,04 95,04
Cuivre 87880,0 1516,00 2504,00 87880,00 182000,00
Mercure 37,38 1,1 1,75 37.38 572,43
Nickel 3978,00 264,80 349,50 3803,00 3803,00
Plomb 120,00 200,00 200,00 390,00 1840,00
Zinc 186200 259,00 5222,00 186200 374000
Hydrocarbures aromatiques monocycliques non halogénés
Benzéne 143,60 0,10 0,10 0.7 0.7
Ethylbenzéene 1930,00 0,32 0.35 3,21 3,21
Toluéne 50050 9,16 9,75 125,00 126,10
Xylenes 125600 6,36 6,45 74,94 76,63
Styréne 127300 18,11 18,11 143,70 143,70
Phénol 18970,0 10,79 16,23 9927,00 9927,00
Hydrocarbures aromatiques polycycliques
Naphtaléne 278100 3.72 3.72 29.56 29.56
Acénaphtyléne 91700 1154,00 4267,00 921700 176%00
Acénaphténe 27400,0 3323,00 4183,00 27400,00 176800
Fluoréne 18270,0 2272,00 292200 18270,00 119400
ruesels S\, Adminstraton
D) ¢ de l'environnement
brussels «%»

SIMULATION SUMMARY

Cancel Lave

Name

Label

Description
Default simulation

Application type

SAMEN MAKEN WE
MORGEN MOOIER

OVAM

AquaCon5oil-Case-study-1

Calculation of threshold values

Training session 16.06.2025

template Wallonia

[ |I: Site specific risk assessment

A
Wallonie

I: Generic soil remediation value

lI: Site specific risk assessment

 lI: Site specific remediation objectives
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Case study n°1 :
A regulator wants to calculate screening/threshold values in soils

AquaConSoil-Case-study-1

Label: Calculation of threshold values
Description: Training session 16.06.2025

STEP1

Scenario Chemical Soil
L |
Discard unsaved changes Revert to defaults

Scenario

Select the scenario you want to use ‘ Residential with vegetable garden 4 Se I e Cte d Sce n a ri O
= residential with vegetable

Residential with vegetable garden

Day recreation, outdoor sports ga rd e n

Day recreation, indoor sports

Selected scenario

Light indust
General 'ght Inaustry

Heawvy industry

Customize

Agricultural

AA
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Case study n°1

A regulator wants to calculate screening/threshold values in soils

_|_

| Benzene l-|

B th '
detail/88622/select/88622/tab/2:filters=%7B"username”| . & 9

' Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene Aodel equati
Benzo(k)fluoranthene
-

c-1,2-Dichloroethene

Cadmium

AquaCOnSOII Case Chromium (1)

Label: Calculation of threshold values
Description: Training session 16.06.2025

" STEP 2

Scenario Chemical Soil Water
4

Discard unsaved changes Revert to defaults

Chemical

Select the chemical you want to add

Selected chemical

brussels

brussels «<%»

environment )\

Chromium (V1)
Chrysene
Copper
Cyanide (Free)

Dibenzo(a h)anthracene

Qutdoor ai __ Concentrati

| Dichloromethane _

Ethylbenzene e —
Fluoranthene

Fluorene

Heptane

Hexachlorobenzene v

PFOA-dec2023 v Add |

Cadmium & Delete
Ethylbenzene

Maphthalene

PFOS-dec2023 ]
v

. . SAMEN MAKEN WE
(( Administration MORGEN MOOIER

de 'environnement

Grand-Duche de Luxembourg OVA M

Selected chemicals
= cadmium, ethylbenzene,
naphthalene and PFOS
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Case study n°1 :
A regulator wants to calculate screening/threshold values in soils

AquaConSoil-Case-study-1

Label: Calculation of threshold values
Description: Training session 16.06.2025

Application type: 1 STE P 3

Chemical Soil Water QOutdoor air Indoor air Plants Animals Concentrations Exposure Risk Concentration limits Results
L |

Calculate Print Download PDF Download raw data {Excel)

Administrative information e

Main results

« Print »

Name AgquaCon5oil-Case-study-1 Scenario

Soil profile & conc
Description Training session 16.06.2025 Results per chemical %
Cadmium

) Risk-based re
Label Calculation of threshold values

Cl-based rem

summary report in pdf

Application | Generic soil remediation value Risk-based re

Cl-based rem

Region Wallonie Naphthalene
Risk-based re

Cl-based remy
PFOS-dec2023

[ ]
Main results Riskbased re

Cl-based rem

List of modified paramed

Chemical Lowest Rl-based Lowest ExCR-based Lowest pRI-based Lowest Cl-based remediation
remediation value remediation value remediation value value

7l P
4 A
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Case study n°1 :

A regulator wants to calculate screening/threshold values in soils

Lowest concentration based Lowest concentration based

on threshold effects

Main results

on non-threshold effects

N

Chemical Lowest Rl-based Lowest ExXCR-based Lowest pRI-based Lowest Cl-based
remediation value remediation value remediation value remediation value
mg/kg dm mg/kg dm mg/kg dm mg/kg dm

Cadmium 3.252e+1 5.76%e+2

3.467e-1
3.722e+0

PFOS- 3237040
dec2023

Ethylbenzene  1.493e+1

Naphthalene

g:lt\ll?r%enlfnent \‘ ' Administration
D) (! de I'environnement
.brussels «%» )' [\

Grand-Duché de Luxembourg

5.000e+2 (Critical
concentration for
outdoor air Cl)

(Critical concentration
for indoor air Cl)

(Critical concentration
for indoor air Cl)

(Critical concentration
for indoor air Cl)

SAMEN MA A E
wy Al Bhail N 1 1r= ¥
MAADCCLERN b D
MURKGEN MUUIER

Lowest concentration based

on limit values in air/water

®
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Case study n°2 :
A Soil Expert (service provider) wants to assess the risk due to the soil
‘or/and groundwater pollution on a site — Step 1

R

L R

Soil and groundwater
sampling

TR RN Ry EE T
(roteer 11

Cokerie Flémalle (Belgium) - 2006
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Case study n°2 :

A Soil Expert (service provider) wants to assess the risk due to the soil
or/and groundwater pollution on a site

Case study n°2 SIMULATION SUMMARY

Future land-use = office/companies Cancel  Save
Type of soil : generic soil Name AquaConboil-Case-5tudy-2
Label _
Depth of groundwater : 3 m Polluted site
Description

Training session 16.06.2025

Chemical C_soil C_groundwater _ Default e Wallonia
simulation
(mg/kg) (ng/L)

Application [ I: Site specific ri ]
: pecific risk assessment
Benzene 10 100 type
I: Generic soil remediation value
Naphthalene 15 50 | |
lI: Site specific risk assessment
Tetrachloroethene > 10 | lll: Site specific remediation objectives |
Free cyanide 7 50

” .
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Case study n°2 :
A Soil Expert (service provider) wants to assess the risk due to the soil
or/and groundwater pollution on a site

AquaConSoil-Case-Study-2

Label: Polluted site
Description: Training session 16.06.2025
ical

§E|icatiEcnﬁe: 2
- Scenario Chemica Soil
L |

Discard unsaved changes Revert to defaults

Scenario Selected scenario
Select the scenario you want to use ‘Lightindustr'_yr V‘ — Light indUStry

Agricultural

Residential with vegetable garden ‘ — i n d u St ry b u t a I S O

Residential with garden

Residential without garden O ffi C e

Selected scenario

Day recreation, outdoor sports

General
Mz racrraatinn _indoor cnoetc
O customize Light industry
Light industry Heavy industry
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Case study n°2 :

A Soil Expert (service provider) wants to assess the risk due to the soil
or/and groundwater pollution on a site

AquaConSoil-Case-Study-2

Label: Polluted site
Description: Training session 16.06.2025
Application type: 2

Scenario Chemical Soil Water Qutdoor air Indoor air Plants Animals Concentrations
L |
Discard unsaved changes Revert to defaults
Chemical
Select the chemical you want to add v
. Benzene | .
Selected chemical A S I d h I
MNaphthalene e ECte C e I I l |Ca S
Tetrachloroethene
Cyamide (Free)

| d
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Case study n°2 :

A Soil Expert (service provider) wants to assess the risk due to the soil
or/and groundwater pollution on a site

AquaConSoil-Case-Study-2
secipion oSy AP 3

Application type:

Scenario Chemics Sail Water Cutdoor air Indoor air Plants Animals Concentratic
L |
Discard unsaved changes Revert to defaults

Soil Layer

Select the soil layer you want to add ~

Define the soil profile : one soil

Standard loam

Selected soil layer

oty layer or several soil layers

Standard light sandy loam

Standard loamy sand

Standard heavy clay

General Standard sand 3

(J customize Standard loamy-stony air permeabilit

Standard remblai

Generic soil layer

Al content
Top of selected layer (m) 0 F tent
Depth of freatic ground water (m) 3 & Ptot tent
Organic matter (%) 23 74 Organi
b | g 2
russels N £, A SAMEN MAKEN WE TR
= y & e~
environment .\ :{{ﬁ Adrfunls:tratlon MORGEN MOOIER 6\'__)@)
" [ {¢ delenvironnement b
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Case study n°2 :

A Soil Expert (service provider) wants to assess the risk due to the soil

or/and groundwater pollution on a 5|te
AquaConSmI -Case-Study-2

Label: Polluted s

Description: Training session 16.06.2025
Application type: 2

Sc Chemica I Soil Wat Outd Indo Plant Animal Concen trations Exp Risk C t
L | U
Discard unsaved changes Revert to defaults
Concentrations
Selected chemical
Maphthalene
Tetrachloroethene
Cyanide (Free)
v
Selected soil layer crlELeanl Bis a
v
Il - .
Soil concentrations Groundwater concentration SO I | a n d/o r‘ g rO u n d Wate r‘

(J Enable separate profile for indoo Concentration inground;:;ftc& .
Cuncentatmn{mg;’kg]- Concentratlons to enter
brussels Ad . SAMEN MAKEN WE "
environment )\ deTeI:ﬁr:)anl:gment MORGEN MOOIER m“,))
brussels < ce Tenvironnemen OVAM p7 SDBQUB
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Case study n°2 :

A Soil Expert (service provider) wants to assess the risk due to the soil

or/and groundwater pollution on a site

Calculate Print Download PDF Download raw data (Excel) STEP 5
Administrative information in black = risk < acceptable limit

° ° ° °
in red =2 risk > acceptable limit
Description Training session 16.06.2025
Label Polluted site
Application I Site specific risk assessment

Region Wallonie

Main results One step further :

Highest ExCR Highest pRI Highest CI

(>1079) (1) 1)

these chemicals are volatile =

Maphthalene 9.358e-6 (Indoor air Cl)

761 to carry out soil gas measurements and
to encode them in S-Risk

Conceptual site model

Scenario

Land use Light industry

Based on Light industry

mw
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Case study n°2 :
A Soil Expert (service provider) wants to assess the risk due to the soil
or/and groundwater pollution on a site

Extract of the summary report Clearness pl’iﬂCip'G u

List of modified parameters

In the table below the parameters are listed that are different from the default value in the system. If the format of the
values shown is not immediately clear, refer to the extended report for more details.

Topic  Soil layer Chemical Parameter Value Comment . o
Soil Generic soil Benzene Concentration in the soil (mg/kg) 10 O n Iy m O d Ifl e d Va I u e S a re
layer
Soil IGeneric soil Tetrachloroethene  Concentration in the soil (mg/kg) 5 i n d i Ca te d i n t h e
ayer '6 6
Soil Eigfnc soil Naphthalene Concentration in the soil (mg/kg) 15 S u m m a ry re p O rt N
Soil Generic soil Cyanide (Free) Concentration in the soil (mg/kg) 7
— easy check for the
Water Benzene Concentration in groundwater (ug/l) 100
Water Tetrachloroethene  Concentration in groundwater (ug/l) 10 u S e r a n d t h e reg u I a tO r
Water Naphthalene Concentration in groundwater (ug/l) 50
Water Cyanide (Free) Concentration in groundwater (ug/l) 50
Water Groundwater concentration calculated or 0

user encoded (check boxes)

brussels O PRI SAMEN MAKEN WE 3
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Case study n°3:
A Soil Expert (service provider) wants to calculate the remediation
goal (= clean-up level) in the soil or/and in the groundwater

SIMULATION SUMMARY

Case study n°3

Cancel Save
Future land-use: residential area with houses only with slab-
On_grade Name AquaConSoil-Case-5tudy-3
. . . . Label ] .
Type of soil: backfill material layer = « remblai » (0-4 m) ®  Calculation of remediation goal
Description

Training session 16.06.2025
Depth of groundwater : 4 m ’

Default simulation template Wallonia

Application type

Pollution discovered for cadmium, benzene, benzo(a)pyrene, lI: Site specific remediation objectives

trichloroethene in soil

I: Generic soil remediation value

II: Site specific risk assessment
No pollution observed in groundwater

lll: Site specific remediation objectives

What are the clean-up levels for these 4 chemicals ?
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Case study n°3:

A Soil Expert (service provider) wants to calculate the remediation
goal (= clean-up level) in the soil or/and in the groundwater

STEP 1

Scenario Chemical Soil
L |
- Discard unsaved changes Revert to defaults
Scenario

Residential with vegetable garden v‘

| Agricultural

Select the scenario you want to use

Selected scenario Residential with vegetable garden

Residential with garden

Residential without garden

Day recreation, outdoor sports
General Y P

Day recreation, indoor sports

U Customize Light industry

Residential with vegetable garden Heavy industry
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Case study n°3:

A Soil Expert (service provider) wants to calculate the remediation

goal (= clean-up level) in the soil or/and in the groundwater

STEP 2

x |+ ' (Blank chemical) ..‘|
/88721 /select/88721/tab/2;filters=%7B"username":"jaille PROA-deca023 9y
 PFOS-dec2023 I
PFAS_PFDA_dec2023
PCB_Somme_7_Congeneres ] equations
PFAS_PFNA_dec2024
PFAS_PFHxS_dec2024

AquaConSoil-Case- et

1,1,2-Trichloroethane

Label: Calculation of remediation goal 1.1-Dichloroethane

Description: Training session 16.06.2025
Application type: 3

1,2,3,4-Tetrachlorobenzene
1,2,3-Trimethylbenzene

1,2.4-Trichlorobenzene
Scenario Chemical Soil Water Outdoor ai Concentrati

' 1,2,4-Trimethylbenzene [
4 ||

1,2-Dichlorobenzene
Discard unsaved changes Revert to defaults 1.2-Dichloroethane
1,3,5-Trimethylbenzene

1,3-Dichlorobenzene

Chemical

1,4-Dichlorobenzene v

Select the chemical you want to add Phenanthrene v Add |

Cadmium A Delete
Benzene
Benzol(a)pyrene

Tnchloroethene
v

Selected chemical

brussels o
environment \‘ Administration

b IS & ') ¢ de l'environnement
PIUSSES e )' Grand-Duché de Luxembourg

STEP 3

Scenario Chemical Soil Water Qutdoor air Indoor air Plants Animals Concentrations

4

Discard unsaved changes Revert to defaults

>0il Layer

elect the soil layer you want to add

elected soil layer

General

J Customize
Standard remblai

Top of selected layer (m) 0

Depth of freatic ground water 4
(m)

MrAasnis madbar (00
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MORGEN MOOIER

OVAM

Wallonie

Standard remblai v

Generic soll layer

Standard loam

Standard clay

Standard sandy loam

Standard light sandy loam

Standard loamy sand

Standard heavy clay

Standard sand B

Standard loamy-stony

Standard rembilai

Al content (mg/kg

permeability Kv (m’

Fe content (mg/kg

Ptot content (mg/kg
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Case study n°3 :

A Soil Expert (service provider) wants to calculate the remediation
goal (= clean-up level) in the soil or/and in the groundwater

STEP 4

Chemical Soil Water Indoor air

Qutdoor air

Scenario
4

Discard unsaved changes Revert to defaults

Building

Building type ' ;13p_on-grade v 7
Volume of the indoor space (m°) 150 &
Stateoffloor  ,.h¢ and holes v 7
Thickness of the floor (m) 0.1 &
Surface area of the floor (m®) 50 7
brussels N - :
environment \ Administration
h s < b) (! de I'environnement
PruSSsSels ae )‘ Grand-Duché de Luxembourg

ical Soil Water
q

Calculate Print

STEP 5

Outdoor air Indoor air Plants Animals Concentrations

Download PDF Download raw data {Excel)

Administrative information

Mame

Description

Label

Application

Region

AquaConSoil-Case-5tudy-3

Training session 16.06.2025

Calculation of remediation goal

Il Site specific remediation objectives

Wallonie

Main results

Chemical

Lowest Rl-based
remediation value

Lowest ExCR-based
remediation value

Lowest pRI-based
remediation value

mg/kg dm mg/kg dm mg/kg dm

Cadmium 6.313e+1 5.76%e+2

Benzene

Benzo(a)pyrene

3.133e-1 2.717e-1

1.571e+1

Trichloroethe 2.350e-1 5.606e-1

Safety measures : land-use, type of house, type of soil
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Exposure Risk Concentration limits Results

Lowest Cl-based
remediation value

mg/kg dm

5.000e+2 (Critical
concentration for outdoar air
Cly

1.108e+0 (Critical
concentration for water ClI)

9.99%+1 (Critical
concentration for outdoar air
Cly

7.390e+0 (Critical
concentration for water CI)

Administrative informati
Main results

Conceptual site model
Scenario
Soil profile & cono
Results per chemical
Cadmium
Risk-based re
Cl-based rem

Benzene
Risk-based re
Cl-based rem

Benzo(a)pyrens
Risk-based re
Cl-based rem

Trichloroethene
Risk-based re
Cl-based rem

List of modified parame
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Soil and dust ingestion

Dermal absorption coefficient soil/skin (ABS) ( Dermal — uptake via soil and )
dust

\. J

C_indoor_air ]_’[ Inhalation of indoor air

Kd [ (e o |
C_pore_water ]—>[ soil_air :
P _ — — \[ C_outdoor_alr J—b[ Inhalation of outdoor air ]
BCF = f(Kow)
— )l C vegetables ]m—’[ Ingestion orocaIvegetableS]
= oW (
C_meat/milk/ Ingest
. — gestion of local
——b[ C_maize / C_grass J_'\ butter meat/milk/butter ]
DiIutiqn Factor Fraction (F_c_water=1) 1
leaching (DF) C_water_for_animals
—>| (C_groundwater |— (100%)
0

Permeation Fraction (Fg =0)

coefficient ~N
(Dpe) C_drinking_water_pipe _,[ C—ta p_water ]—»[ Ingestion of water ]
(100%)

(permeation)
\_ J

Dermal — uptake via
Dermal permeability coefficient water/skin (Kp) showering

Flowchart 1 TR
. . . . e nhalation during
All chemicals except PFAS - soil contamination Degree of volatilization (k_wa) showering ]




Dermal absorption coefficient soil/skin (ABS)

Soil and dust ingestion

Dermal — uptake via soil and
dust

C indoor_air ]—»[

\. J

Inhalation of indoor air

C_soil J—>[ C_pore_ water | T, (C soil_air
C outdoor air Inhalation of outdoor air ]

C_groundwater J

\_

BCF = f(KOW!l C_vegetables ]——P[ Ingestion of local vegetables ]
BTF = f(Kow)

BCF = tikow), [ C maize / C grass |—’ C_meat/milk/
— -5 butter

Ingestion of local ]
meat/milk/butter

Dilution Factor

Fraction (F_c_water=1) 1

leaching (DF)

[ C_groundwater ]—>

C_water for_animals(

100%) J

Permeation Fraction (Fg =0)
coefficient [~ o )
(Dpe) C_drinking_water_pipe

C_tap_ water
(100%)

]4,[ Ingestion of water ]

(permeation)
g J

Flowchart 2
All chemicals except PFAS - groundwater contamination

Dermal permeability coefficient water/skin (Kp)

Degree of volatilization (k_wa)

Dermal — uptake via
showering

Inhalation during ]
showering




Soil and dust ingestion

Dermal — uptake via soil and
dust

\. J

C_indoor_air ]_’[ Inhalation of indoor air

H )
C_pore_water ]—>[ C soil _air _
C_O utdoor_a Ir Inhalation of outdoor air ]

Dermal absorption coefficient soil/skin (ABS)

BCF exp Ingestion of local vegetables ]
: C _vegetables
| BTFexp  , :
BCF exp I C maize / C orass C_meat/mllk/ Ingestion of local ]
B . — _8 . butter meat/milk/butter
Dilution Factor Fraction (F_c_water=1) 1
leaching (DF) [ - vt ] [ C_water_for_animals ]
roundwater [
-5 (100%)
Permeation :
coefficient Frad"{” (Fg =0)
(Dpe) C_drinking_water_pipe |mmm—p C—ta p_water Ingestion of water J
(permeation) (100%)
N o Dermal — uptake via
Dermal permeability coefficient water/skin (Kp) showering
Flowchart 3 _
. . . e Inhalation during
PFAS only - soil contamination Degree of volatilization (k_wa) showering




Soil and dust ingestion

Dermal absorption coefficient soil/skin (ABS) Dermal — uptake via soil and
dust

\. J

C_indoor_air ]_’[ Inhalation of indoor air

[ C soil _air ,
C_O utdoor_alr Inhalation of outdoor air ]

Ingestion of local vegetables ]

C _vegetables ]

BTF exp

] 'C meat/milk/
. — Ingestion of local
[ C_malze / C_grass butter meat/milk/butter ]

\_

Fraction (F_c_water=1) 1
 Cgroundwater|—| "I
(100%)
Fraction (Fg =0)
g C drinki ) C_tap_water 4,[ Ingestion of water J
_drinking_water_pipe (100%)

(permeation)

Dilution Factor
leaching (DF)

Permeation
coefficient

) g Dermal — uptake via
Dermal permeability coefficient water/skin (Kp) showerin
Flowchart 4 g
PFAS only - groundwater contamination Degree of volatilization (k_wa) Inhalhation during ]
showering




The choice of the scenario

o)-Risk

contaminated Sites RISK Assessment

Why different land-uses?

Scenario , : ,
You don’t clean with a same degree:
Select the scenarioc you want to use ‘ V‘
Agricultural
Selected scenario ‘ Residential with vegetable garden ‘ . -
Residential with garden W@
Residential without garden
General Day recreation, outdoor sports
Day recreation, indoor sports
O Edit

Holiday resort, mainly indoor

Residential with vegetable garden Light industry The Operatlng theatre

Heawvy industry

Ve -
Oral exposure route Dermal exposure route \ 6
- | | The kitchen
Intake via soil and dust Absorption from soil and dust Y W
Intake via locally produced vegetables Absorption from water
Intake via locally produced meat and milk L ES = ey
Intake via locally produced eggs Inhalation exposure route |
Intake via groundwater or drinking water S

. Intake via outdoor air
Fraction of groundwater used as 0 Intake via indoor air E

drinking water ) _
Intake via bathroom air

Soil & dust ingestion rates Inhalation weight factors Th e g ara g e

2 3
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The « Agricultural » standard scenario

Adults and children living in a farm (building)

. o) . .
Consumption of home products = local source Sheep meat : 100 % local Liver (foie)

: 100 % local

£ - N

4
TS
D
>
~" H JL—-S_ o

Butter : 100 % local Beef meat : 100 % local

Milk : 100 % local

Kidney (rognons)
: 100 % local



The « Agricultural » standard scenario

Discard unsaved changes Revert to defaults

Scenario

Select the scenario you want to use

Selected scenario

General

O Edit

Agricultural

Oral exposure route

Intake via soil and dust

Intake via locally produced vegetables
Intake via locally produced meat and milk
Intake via locally produced eggs

Intake via groundwater or drinking water

Fraction of groundwater used as
drinking water

Soil & dust ingestion rates

brug.sels
environment

brussels ¢%»

Information

‘ Agricultural

‘ Agricultural V‘

Dermal exposure route

Absorption from soil and dust
Absorption from water

Inhalation exposure route

Intake via outdoor air
Intake via indoor air
Intake via bathroom air

Inhalation weight factors

N

)

Administration
(‘ de I'environnement
&

Grand-Duche de Luxembourg

Note that with this scenario (Agricultural or Residential with vegetable garden), the ingestion of locally-
produced eggs is not checked.

SAMEN MAKEN WE
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OVAM

o)-Risk

contaminated Sites RISK Assessment

Time spent inside (in the building) :
20 h/day

Time spent outside (in the garden) :
1,5 h/day

7 days/week — 52 weeks/year
Adults and children
Building with a basement

Dermal contact with soil
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The « Residential with vegetable garden » standard scenario

Vegetables : from 10% to 52%
homegrown

Adults and children living in a house (building)
Consumption of home (=local) products

i
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The « Residential with vegetable garden » standard scenario

Discard unsaved changes Revert to defaults

Scenario

Select the scenario you want to use

Selected scenario

General

O Edit

Residential with vegetable garden

Oral exposure route

Intake via soil and dust

Intake via locally produced vegetables
Intake via locally produced meat and milk
Intake via locally produced eggs

Intake via groundwater or drinking water

Fraction of groundwater used as
drinking water

Soil & dust ingestion rates

brussels
environment

.brussels <»

Information

Note that with this scenario (Agricultural or Residential with vegetable garden), the ingestion of locally-

produced eggs is not checked.

Residential with vegetable garden V‘

Residential with vegetable garden V‘

Dermal exposure route

Absorption from soil and dust
Absorption from water

Inhalation exposure route
Intake via outdoor air

Intake via indoor air
Intake via bathroom air

Inhalation weight factors

N .. :
\ Administration
D) ¢ de l'environnement
) Grand-Duché de Luxembourg
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o)-Risk

contaminated Sites RISK Assessment

Time spent inside (in the building) :
20 h/day

Time spent outside (in the garden) :
1,5 h/day

7 days/week — 52 weeks/year

Adults and children
Building with a basement

Dermal contact with soil

"

(A
)
A
Wallonie

{¥ spaque



The « Day recreation outdoor sport » standard scenario

Source : David Shankbone
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The « Day recreation outdoor sport » standard scenario

o)-Risk

r ard Srigc = = = ke
Discard unsaved changes Revert to defaults contaminated Sites AISK Assessment

Scenario

Select the scenario you want to use

Do reesion outdoorspots___ ] Time spent inside (the building) :

Selected scenario ‘ Day recreation, outdoor sports V‘ /

ororn Time spent outside (on the site) :
O eai Children = 8 h/day - 5 days/week — 8 weeks/year
O — Adults = 2 h/day - 2 days/week — 44 weeks/year

Adults and children

Oral exposure route Dermal exposure route
Intake via soil and dust Absorption from seil and dust N O b u | I d | ng
Intake via locally produced vegetables Absorption from water

Intake via locally produced meat and milk
Intake via locally produced eggs
Intake via groundwater or drinking water

Fraction of groundwater used as Intake via outdoor air De r m a I CO nta Ct With SOi I

drinking water - Intake h.f_|a indoar air .
Intake via bathroom air

Soil & dust ingestion rates Inhalation weight factors

Inhalation exposure route
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The « Day recreation indoor sport » standard scenario

Source : David Shankbone
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The « Day recreation indoor sport » standard scenario 3| _Risk

contaminated Sites RISK Assessment

Scenario

Select the scenario you want to use

Day recreation, indoor sports ~ ‘ Select 1

. — Time spent inside (the building) :
Selected scenario Day recreation, indoor sports V‘
2 h/day — 2 days/week — 44 weeks/year
Genera Time spent outside :
O Eedit /
Day recreation, indoor sports
Adults and children
Oral exposure route Dermal exposure route BU||d|ng Wlth a basement
Intake via soil and dust Absorption from soil and dust
Intake via locally produced vegetables Absorption from water

Intake via locally produced meat and milk
Intake via locally produced eggs
Intake via groundwater or drinking water

Dermal contact with soil

Inhalation exposure route

. Intake via outdoor air
Fraction of groundwater used as a Intake via ind :
drinking water U ntake ﬁ.f_la indoar air |
Intake via bathroom air

Soil & dust ingestion rates Inhalation weight factors
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The « Light industry » standard scenario
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The « Light industry » standard scenario
@ -
)-Risk

contaminated Sites RISK Assessment

Scenario
Select the scenario you want to use ‘ Light industry V‘

| — Time spent inside (in the building) :
Selected scenario ‘ Light industry V‘

7 h/day

General Time spent outside (car park):
O Edit 1 h/day

Light industry

5 days/week — 47 weeks/year

Adults only
Oral exposure route Dermal exposure route
Intake via soil and dust Absorption from soil and dust
Intake via locally produced vegetables Absorption from water . . .
Intake via locally produced meat and milk B u I | d I ng Wlth a ba Se m e nt
Intake via locally produced eggs

Inhalation exposure route
Intake via groundwater or drinking water

. Intake via cutdoor air . .
Fraction ngmungﬁiﬁ;;s‘::t:f 0 Intake via indoaor air Dermal CO nta Ct Wlth SO'I

Intake via bathroom air

Soil & dust ingestion rates Inhalation weight factors
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The « Heavy industry » standard scenario

www.spaque.be

Construction workers in general

www.spaque.be
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The « Heavy industry » standard scenario

Scenario

Select the scenario you want to use

Selected scenario

General

O Edit

Heavy industry

Oral exposure route

Intake via soil and dust

Intake via locally produced vegetables
Intake via locally produced meat and milk
Intake via locally produced eggs

Intake via groundwater or drinking water

Fraction of groundwater used as n
drinking water -

Soil & dust ingestion rates

brussels N £,
environment .)\ ? ('

brussels «<%»

Heavy industry W ‘

‘ Heavy industry w ‘

Dermal exposure route

Absorption from soil and dust

Absorption from water

Inhalation exposure route

Intake via outdoor air
Intake via indoor air
Intake via bathroom air

Inhalation weight factors

Administration
de I'environnement

Grand-Duché de Luxembourg
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MORGEN MOOIER

OVAM

o)-Risk

contaminated Sites RISK Assessment

Time spent inside (in the building) :
1 h/day

Time spent outside (on the site):
7 h/day

5 days/week — 47 weeks/year
Adults only
Building with a basement

Dermal contact with soil
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Thanks for your attention

For any question :

s-risk@spaque.be

assainir - valoriser les sols
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