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Background

Soil remediation policy & modelling health risks in Flanders (Belgium)

1995 ﬁ 2003-2008
Vlier-Humaan ' Scientific revision
N
e OVAM: first Flemish Decree on Soil » Significant progress in exposure &
Remediation risk assessment science
e Vlier-Humaan: support software for * Model framework revision based on
remediation value calculation & human latest state of the art
health risk assessment
v S
ﬁ 2008-2011 ﬁ 2012-2013

| S-Risk prototype | S-Risk web

* Development of the S-Risk web
application
e Launch in June 2013

* Development of an S-Risk
software prototype

* Assessment of impact on soil
remediation values
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Model description

» S-Risk can be used for the calculation of
» Screening values (generic or site-specific)
» Human health risks

» 4 main modules

Chemical distribution in soil & groundwater
Transfer soil/groundwater = other environmental/biological media
Human exposure
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Human health risks
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Model description — module 1

Chemical distribution in soil & groundwater om

Soil layer 1

am
» Each soil layer = chemical distribution

» Solid phase

» Water phase

Soil layer 2

» @Gas phase

» Groundwater = chemical distribution
» Water phase
» @Gas phase
At boundary between groundwater
layer & unsaturated zone
(assumption: equilibrium partitioning)
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Soil layer x

Groundwater
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Model description — modules 2 & 3

FOOD AND FEED CROPS
T
Transfer & exposure :

AMBIENT AIR
™
Soil/groundwater
. .| intrus iom of particles welatiration permeation
Other envir. media vensistion .
l w walatilleatsan
. A i INDOR AR
Biological media oronkae of e,
latilization - L dairy products,
l DRINEING-WATER ANIMALS .
People (1-70.) U ﬂ ot )
drinking
al cemtact during batking/shownring
inhalatsn I‘ll.ll‘irq_shﬂum
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Model description — module 4

Calculation of human health risks

» Compare calculated exposures with toxicological reference values

Type of effect Risk metric Cut-off value
(Fl. soil remed. Decree)

Threshold

—> systemic Highest Rl RI=1

- local Highest RI (oral or inhalation) RI=1
Non-threshold

—> systemic EXCR,.,, for lifetime exposure ExCR = 1x107

- local ExCR (oral or inhalation) for lifetime exposure ExCR = 1x10~
Pseudo-threshold

-> systemic PRI, for lifetime exposure pRI=1

- local pRI (oral or inhalation) for lifetime exposure pRI=1
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RI = Risk Index (exposure / risk threshold)
EXCR = Excess lifelong Cancer Risk (exposure * unit risk)
pRI = pseudo-Risk Index (exposure / risk threshold)
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Online web platform

» S-Risk portal (https://www.s-risk.be)
» S-Risk application
» Information about releases & training events
» Documentation (manual, technical guidance & data sheets)
» Registration & demo licenses
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» Today
» 65 registered users
» > 8700 simulations

S-Risk

5-Risk updated to 1.1.3

esters been updated o version 1.1.3, This release ymbper of tssues with ™e new features Intreduced in 1.1.0 and some other
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https://www.s-risk.be/

Online web platform - overview

Preferences  standaea  Administration

8|z ale]
Chemical Soil Water Outdoor air Indoor air Planis Animals Concentrations Exposure Risk Concentration limits Results

witch to Tier 2

ey 2013- koricultural T |
175 Thalliumr 2 Agriculi. 12-16 HLand use
1713
sris- 2013 Name: Fgricunural
175- Arsenic. 2 Agricult 12-19 — Cral exposure route — Wermal exposure route
casel 16:52 4 Intake via s0il and dust Absorption from soil and dust
TPH # Intake via locally produced vegetables Absorption from water
. . . 2014-
orlec aliphatic Light "

OMECYE | odemi:  (EC 3 ey e Intake via locally produced eggs

#| Intake via groundwater or drinking water — Inhalation exposure routs
Fraction of groundwater used as drinking water | 0 # Intake via outdoor air
# Intake via indoor air
# Intake via bathroom air

Name ITlneF
Label I
A
Chemicals : DEHF
Application type : ' |: Generic soil remediation value
= |I: Site specific risk assessment
Ill: Site specific remediation objectives
Region
Soil profile
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Online web platform - scenarios

I IE
Chemical Soil Water Outdoor air Indoor air Plants Animals Concentrations Exposure Risk Concentration limits Results

Switch to Tier 2

Default land usas
Agriculiural vry

Residential with vegetable garden
Residential with garden
Residential without garden — Dermal exposure route
Day recreation, outdoor sports
Day recreation, incdoor sports

¥ Absorption from soil and dust

egetables ¥ Absorption from water
Haliday resort, mainly indoor 1eat and milk
Light industry ggs
Heavy industry nking water — Inhalation exposure route
Fraction of groundwater used as drinking water: 0

¥ Intake via outdoor air
¥ Intake via indoor air
*! Intake via bathroom air

e
R
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Online web platform - chemicals

-mmmarlmarmmmmmmmmm
Switch to Tier 1

| Tetrachloroethene v | Add
Tetrachloroethene

—General

Name: | Tetrachlorosthene
CAS ™ 127184
#/Organic

Dissociating

Type:| Base v

pKa:|

—Properties

M (gimal): 1.658E2
Ts(C): 25

S (mgfl): 1.5E2
Tp(*C): 25

P (Pa). 2.483E3
Th{*C): 10

H (Pamemol): 7.3352
Koc (amikg): 2.64E2
ORI Calculate Koc with QSAR formula of type: | v

Kd (dr/kg): | |

OR Calculate K_d with formula: log(Kd) = A+ B * log(CL) + C* log(Cenc) + D * log(CEC) + E * log(OM) + F * pH-CaCI2

A=0.0E0 B 90.0e0 |c =lo.o0 D =lo.0E0 [Ed0.0e0 [F =o.0E0
Kow. 5.495E2
Koa:
Dpe (méd): 7.7E-7
Dpve (m?id):
Da (rd):
D)

Customize e
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Online web platform - soil profile

-mmxrlmarmmmwmmmmw

Switch to Tier 1

Wy Clay v | M
Top of selected layer (m): k}
Standard clay -
Generic soil layer
Standard heavy clay
Groundwater table depth (3 |2
MName: |Standard clay |
—Properties
Organic matter (%) |1_:ir | =
PH-KC: 57E0 [ 2
Clay (%): 234 | R
Soil air permeability Kv (m®):|2 2E-14
Al content (mg/kg): 1.025E3
Fe content (mg/kg): 2.0E3
Ptot content (mglkg): 1.25E3
Organic carbon: 0.01
Ba (mef): 1.4E-1
Gw (meime): 3.1E-1
Bs (m*im?®): 4 5E-1
os (kgfm?®): 1.48E3
CEC (meq/100g): 1.85E1
BWCZ (miim?): 3.8E-1
Lez (mi): 7.0E-1
Customize | Delete
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Online web platform - output

[

Scenario Chemical Soil Water Outdoorair Indoorair Plants Animals Concentrations Exposure Risk Concenfration limits Results Graph
Last Calculation Time:2015-02-05 11:17 =
Calculate risks & report results FDF CSV | HTML
Include result summary @
|nclude result details
e ——
N
Main results
= Conceptual site model
Main results oo
Soil profile & concentrations
Highest RI Highest ExCR Highest pRI Highest CI Results per chemizal
Chemical =1) =109 =1) =1} OLead
List of user-modified parameters
Lead 3.582e-1 1.121e+0 (Sheep meat CI)
Conceptual site model -
Scenario
Land use: Day recreation, cutdoor Exposure routes
sports_TF
Oral Inhalation Dermal
Based on: E:: r‘r:”“m" putdeor s0i & seffied dust via outdoor air via s0il & seffied dust
vegetables via indoor air via waler (bath & shower)
via meat & milk during showering
Vvia eggs

Soil profile & concentrations ||

Site characteristics

Building type Basement

Floor thickness m 01

150 m* Floor quality sefting Gaps and holes
Drinking water pipe depth m 0.8
m
0.25m Length of the site m 500

0.8m| 0.75m B
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Online web platform - output

>~ vito
vision on technology

Scenaric Chemical Soil Water Outdoorair Indoorair Plants Animals Concentrations Exposure Risk Conceniration limits Results Graph
Chemical Cadmium v Conceniration Standard sanc ¥
varies in layer
Show concentration
range resuit Show result OralRIforsys ¥ Concentration 1.0E0  mgikg ds
parameter varies behween
+
1.0E2 mg/kg ds
1.6- E
@
=
14-2
i
@
=
2
12-E
£
B
Z
102
4
ol
S
o8-
06-
04-
02-
o0 Seil concentration [mgikg ds]
. | | | | i ] | | |
10 20 30 40 50 80 70 80 S0
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Future plans

S-Risk Light

» Same concept as current S-Risk Pro version, but
» Less modelling functionalities
» No helpdesk support

»  Will be developed upon sufficient user interest.
Please contact us (info@s-risk.be) if you are interested.

>~ VIto i g;Risk

vision on technology L 14 aminated Sites RISK Assessment


mailto:info@s-risk.be
mailto:info@s-risk.be
mailto:info@s-risk.be

Additional information

» Model application, documentation, etc.
» web page: https://www.s-risk.be

» Questions, demo license requests, etc.
» E-mail to helpdesk: info@s-risk.be

» Talk to us:

Tine Fierens Filip Lefebre
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