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MP modelling through WWTPs

= Decision-makers
= Engineers
= Researchers

Objective: ~~o

= |[mprove WWTP design/operation
= Minimize the impact on the receiving waters
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MP modelling through WWTPs

Fate models
=P Me . Sorption
= Biodegradation
= Volatilization

= ~ <= _Photolysis
Ecological risk? TS~

_y
~~

= Remaining MPs
= By-products
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Ecotoxicological context

Protect Ecosystem services
= Water purification

= Habitat provisioning
= Recreational uses

= efc...
Ecosystem
Services Benchmarking
of WWTPs
WWTmod
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IEcoIogicaI metrics

Changes in the ecological status

= Biodiversity and extinction
= Fish population

= N & P cycles

= efc...

Ecological models!
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IEcoIogicaI benchmarking of WWTPs

Fate model Ecological model

IMPs] i
dynamics
Typical ecosystem
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Fate model Ecological model

—_

WWTP 1 [MPs] 1 Bio-effect 1
WWTP 2 [MPs] 2 Bio-effect 2
WWTP 3 [MPs] 3 Bio-effect 3

Ecological benchmarking of WWTPs

The best

—

WWTP?
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Ecological modelling
of acute toxicity

Frederik De Laender -~

(PhD thesis, 2007)
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Ecological modelling
of endocrine disruptions

Mechanism rather than endpoint:

* |[ntersex fish
= Reproductive disturbances

0 ecosystem model found in the literature:

= Require experimental work on ecosystem
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ELA: Fish collapse
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Lake Lake
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ELA: EE2 distribution

Benthic

Invertebrates

Sorption on
sediments

- MP modelling in an ecotoxicological context (Clouzot et al.)



ELA: Biomass

Benthic

Phyto Zoo Planktivore fish Piscivore fish
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Ecological model: Object-oriented

Photoperiod pH
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IEcoIogicaI model: Equations

Mass balance

Transformation
-..‘ b '... — e "™
P P> p» S
Transport @ Transport
dFish 9
dt
d%h = Transformation + Transport

WWTmod

- MP modelling in an ecotoxicological context (Clouzot et al.)



Ecological model: Equations

Transformation Transport

dFish |
— = + Consumption
dt - Defecation
- Respiration
: - - Excretion IffiAsi
= Simplified - Mortality /N %
model - Predation ntrainkgent
+ Recruitment Fishing
= Endocrine - Promotion
: : - Gamete Loss
disruptions
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Ecological model: WEST

INPUT

Photoperiod T O, % pH *wEE2

OM .. Nutrients

S
1 icon =1 model External terms
= OM - nutrients = Temperature
= Sediments = 02
= Benthic invertebrates = Photoperiod
= Phyto / Zooplankton = pH
= Fish = [EEZ2]
S w36
Sediments Benthic invertebrates
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Ecological model: WEST
INPUT

Photoperiod T O, % pH *wEE2

OM " Nutrients
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Ecological model: WEST
INPUT

Photoperiod T O, % pH *EE2

OM .. Nutrients
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Ecological model: WEST
INPUT

Photoperiod T O, % pH *EE2

OM .. Nutrients
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Benchmarking of WWTPs:
Ecological criteria”

Index of diversity (D) (Simpson 1949)

D=1- 2(171')2

= D =values from 0 to 1

= p. = proportion of individuals of species |
iIn the community

I:)fish! D

D

zoo’ “phyto

WWTmod
- MP modelling in an ecotoxicological context (Clouzot et al.)



Benchmarking of WWTPs:
Ecological criteria”

Index of diversity
" Drishy Dzoos D

Z00’ = phyto

Fish population

= Extinction?

Phyto: primary producer (N & P cycles)

= Production with min and max thresholds
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IConcIusion

Numerous MPs with different effects

= Class with common mechanism
(e.qg. endocrine disrupters)

= Regulation on bio-effects rather than [MPs]

Transfer the outputs of fate models into an
ecotoxicological framwork
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IConcIusion

Ecological benchmarking of WWTPs

= STRUCTURE = A typical ecosystem

= INPUT = The OUTPUT of fate models

= OUTPUT = Ecosystem changes next to
the exposure to MPs
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