
• WWTP effluents are a major source of organic micropollutants 

(OMPs) in a surface water

• Environmental risk assessment (ERA) is an approach to 

prioritizing concerned OMPs and WWTP sites

• This study performs ERA using monitoring data of OMPs  in 

Flanders public WWTPs effluents from 2017 to 2021 

Introduction
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Method

Monitoring data of OMPs in WWTP effluents

• Over 100 WWTPs sites in Flanders, Belgian and 129 measured 

OMPs 

• Quantified measured environmental concentration (MECs) is used 

in the analysis (in total 38 OMPs; 40 WWTP sites):

MEC ≥ Method detection limits

OMPs detected ≥  100 samples and 10 WWTP sites

Effect data

• PNEC – predicted no effect concentration from NORMAN 

Ecotoxicology Database (https://www.norman-

network.com/nds/ecotox/lowestPnecsIndex.php)

Prioritization of concerned OMPs

Risk characterization

RQ ≥ 1 indicate environmental risk

Prioritization of public WWTP sites

RQ95i = RQ at percentile 95; assuming all chemicals in each site act in 

concentration addition (CA)  

Whole effluent testing (WET) of WWTP effluent with ΣRQ > 10

• Whole effluent testing of WWTP effluent based on OECD201 –

Freshwater Alga and Cyanobacteria, Growth Inhibition Test with 

Microcystis aeruginosa (96h)  and Raphidocelis subcapitata (72h)

• Sample: Aquafin WWTP effluent in Gent (October, 2020)

MEC (µg/L)

PNEC (µg/L)
Risk Quotient (RQ) =

Prioritization of concerned OMPs

Prioritization of public WWTP sites

Environmental 

Risk (RQ≥ 1)?

• Pesticides are the dominant group of concerned OMPs

• RQ95 of most PFAS and pharmaceuticals remains constant over the past 5 years, while 

RQ95 of pesticides decreases

• PFAS and Pharmaceuticals are the main contributors of ΣRQ in most WWTP effluents

Figure 1 (A) Top 20 of OMPs detected from 2017-2021 arranged by RQ95 (B) RQ95 of 

OMPs from different year of monitoring; red dash line indicates RQ = 1

Conclusion
• In this study ERA is still not an early warning sign for OMP in WWTP effluents due to overestimation of 

environmental risks

• Some OMPs (PFOS, iopromide, and diclofenac) have constant predicted environmental risk throughout 5 

years of monitoring

• The predicted environmental risk could provide an additional information for future effect-based monitoring 

campaigns 

Results and discussion

Chemical monitoring 

data (MEC)
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Figure 2 Top 20 of WWTP sites with high predicted environmental risk (ΣRQ > 10)

B
ie

rb
ee

k-
K
le

in
bee

k

Zic
hen

B
ru

gge

Lum
m

en
 - 

G
en

ei
ke

n

Len
nik

 - 
V
ar

en
ber

gbee
k

O
uden

aa
rd

e

M
ec

hel
en

-N
oord

R
ie

m
st

Tes
se

nder
lo

Ter
vu

re
n

W
ar

eg
em

Tonger
en

G
ee

l

S
ch

ild
e

B
org

lo
on-J

es
se

re
n

G
ri
m

ber
gen

A
ar

ts
el

aa
r

G
en

t

H
oep

er
tin

gen

H
outh

al
en

-C
en

tr
um

0

100

200

300

400

500

Other

PCPs

Pesticides PFAS

Σ
R

Q

Pharmaceuticals

0 20 40 60 80 100

0

10

20

30

40

50

Effluent concentration (%)

Raphidocelis subcapitata

Microcystis aeruginosa

A
lg

a
l 

g
ro

w
th

 i
n

h
ib

it
io

n
 (

%
) Figure 3 Algal growth inhibition of WWTP effluent 

sample from Gent (2020)

The maximum percent growth inhibition reached 15.5 

and 14.8% at the highest test concentration for  

Microcystis aeruginosa and Raphidocelis

subcapitata respectively
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