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NORMAN Network rm

Network of reference laboratories, research centers and related
organisations for monitoring of emerging environmental substances

More than 80 members from EU leading organisations from 21 European
countries, and Canada, US, Asia
Mission:
* Exchange information on emerging substances
* |Improve data quality
* Promote synergies among research teams and more efficient transfer of
research findings to policy-makers
Vision:

* Independent, transparent and open network working for a sustainable environment

Leading European network for emerging substances in the environment

Watch-dog for emerging environmental threats

Bridge between science and policy-making

Platform for innovative bottom-up initiatives to explore new monitoring challenges
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Why do we need to prioritise
substances?

* Most frequent questions:

— What are the most problematic substances for HH
and ecosystems and what are their sources?

— We tend to concentrate on well-known substances
and emerging contaminants may be overlooked:
what should we monitor better?

— What are the priority substances for improvement
of (eco)toxicity assessment?

— What are the priority ‘difficult to measure’
compounds for which actions need to be launched
to improve analytical performance and
harmonisation of methods?

 We have developed a scheme
to tackle these questions




List of subtances SusDat

> Intensity of investigation:

- Nb of sites?

- Nb of countries with measurements?

NORMAN Prioritisation workflow for target
monitoring data

v v
Substance insuffiently (or never) monitored Substance sufficiently monitored but low frequency F req uen Cy of
of quantification

quantification?

—— Quality of the monitoring data:
toxicity data for hazard - LOQ < PN EC?

assesment?

|

Robustness

predicted d

of the PNEC?

- Experimental or

ata?

' yes

Potential risk of PNEC exceedance?

Cat. 2: Cat. 5 Cat. 4: Cat. 1A/1B:

Watch list = screening Watch List = Improve Improve analytical

studies, risk (eco)toxicological data performance monitoring

assessment and monitoring

1 !

I}

Priority for screening Priority for analytical  Priority

studies methods regulation

Priority for regular Non-priority for

T

Cat. 6:

regular monitoring

for

no

Cat. 3: Improve
(eco)toxico-
logical data

Priority for

ecotox studies




Prioritisation
indicators

Ranking
compounds

within each
action category

Exposure indicators (cat. 1, 3, 6)
* Frequency of quantification

=>» Nb analysis or sites with concentration
>L0Q / Total Nb of analysis or sites

Risk indicators (cat. 1, 3, 6)

e Extent of Exceedance of the PNEC = MEC95 /
Lowest PNEC

* Frequency of Exceedance of the PNEC = Nb of
sites with MECsite > Lowest PNEC / Nb of sites
where the substance was measured

Hazard indicators (all categories)
* PBT, PMT criteria (based on Half-life, Kow, Koc,

* CMR classification (CLP classification, etc.)
* ED potential (EU lists, literature data)



rw New challenges: evolution of the system

* At the beginning: focus on a list of 800 substances (CECs)
— now we deal with more 100,000 substances at the same time
* More powerful analytical tools

— HRMS-based screening
— Effect-based tool

ECOTOX data

— Experimental data, but also more robust predictive models
PBT assessment

— New models, e.g. Janus model

Mixture toxicity

— Cumulative risk assessment

* Grouping

To assess all that, we need a common database
platform to collect and exploit information



NORMAN Database System
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NORMAN Database System

SEARCH All Databases

environment

Searching for individual substance or group(s) of substances in all databases

Note: Click on a link below to go to an individual database home page

Substance Database
<2

A merged list of NORMAN substances; Central
Database to access vanous lists of substances for
suspect screening and priontisation

Suspect List Exchange »

Central Database to access various lists of
substances for suspect screening and prioritisation

Digital Sample Freezing &
Platform
A database of mass ch g obtained by

LC-HR-MS for retrospective screening of
emvironmental samples

Substance Factsheets sl

A y inf on indwdual substances
from all NORMAN Database System modules

Chemical Occurrence Data

A database of geo-referenced monitoring data on
emerging substances

Antibiotic Resistance
Bacteria/Genes

A database of ARBs/ARGs in environmental
matrices

Indoor Environment

A database of data in indoor environment matrices

Prioritisation

Results of prioritisation of NORMAN substances
using the NORMAN Prioritisation Framework

2

NORMAN organises the development and maintenance of various web-based databases for the collection & evaluation of data / information on emerging substances in the

Ecotoxicology

A platform for systematic collection and evaluation
of ecotoxicity studies for harmonised derivation of

dard.

I quality st.

MassBank Europe

A database of mass spectra of emerging
substances to support identification of unknown
substances

Passive Sampling

A database of data obtainad with passive samplers

Bioassays Monitoring Data

A database of data obtained by analysis of
environmental samples with bioassayss



https://www.norman-network.com/nds/

NORMAN Database System (NDS)
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NORMAN organises the development and maintenance of various web-based databases for the collection & evaluation of data / information on emerging substances in the

SEARCH All Databases

Searching for individual substance or group(s) of substances in all databases

Note: Click on a link below to go to an individual database home page

o —

Substance Database

A merged list of NORMAN substances; Central
Database to access various lists of substances for
suspect screening and prioritisation

environment

https://www.norman-network.com/nds/

SusDat *

Chemical Occurrence Data on
A" 4

A database of geo-referenced monitoring data on

emerging substances
— SLE

Suspect List Exchange <+

Central Database to access various lists of

substances for suspect screening and prioritisationj

Digital Sample Freezing
Platform

A database of mass chromatograms obtained by
LC-HR-MS for retrospective screening of
environmental samples

Substance Factsheets

A summary information on individual substances
from all NORMAN Database System modules

»

il

Antibiotic Resistance
Bacteria/Genes

I [

A database of ARBs/ARGs in environmental
matrices

Indoor Environment

o

A database of data in indoor environment matrices

Prioritisation

J

Results of prioritisation of NORMAN substances
using the NORMAN Prioritisation Framework

SARS-CoV-2 in sewage

Ecotoxicology

A platform for systematic collection and evaluation
of ecotoxicity studies for harmonised derivation of
environmental quality standards

MassBank Europe

A database of mass spectra of emerging
substances to support identification of unknown
substances

Passive Sampling

A database of data obtained with passive samplers

Bioassays Monitoring Data

A database of data obtained by analysis of
environmental samples with bioassayss

| https://www.norman-network.com/nds/ & https://www.norman-network.com/nds/SLE/ & https://www.norman-network.com/nds/susdat



https://www.norman-network.com/nds/
https://www.norman-network.com/nds/SLE/
https://www.norman-network.com/nds/susdat
https://www.norman-network.com/nds/
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NORMAN SUBSTANCE DATABASE

//www.norman-network.com/nds/SLE/

https

> 100,000 substances

> 84 lists

NORMAN Suspect List Exchange - NORMAN SLE

The NORMAN Suspect List Exchange (NORMA"
question. This Exchange documents all individua

If you have any feedback or a list that you would 1000

800

UPDATE: June 2020: New SusDat version, pl.

Description

No. Abbreviation

S0 SUSDAT

Merged NORMAN !
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https://www.norman-network.com/nds/SLE/
https://zenodo.org/communities/norman-sle
https://www.norman-network.com/nds/SLE/

NORMAN SusDat Database

https://www.norman-network.com/nds/susdat/

Interactive merged and curated list of ALL substances of the Suspect List
Exchange initiative =2 today 106,486 single compounds

STEM (/) | # HOME (NDEXPHF) | & MY PROFILE (FROFILEFHF) | [ LOGOUT (LOGOUT.PHP)

_

For each compound exhaustive info is
provided for identification of
compounds with HRMS (exact mass,
RTI, adducts, fragments, etc.)
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https://www.norman-network.com/nds/susdat/

NORMAN Database System (NDS)
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NORMAN organises the development and maintenance of various web-based databases for the collection & evaluation of data / information on emerging substances in the

SEARCH All Databases

Searching for individual substance or group(s) of substances in all databases

Note: Click on a link below to go to an individual database home page

Substance Database

A merged list of NORMAN substances; Central
Database to access various lists of substances for
suspect screening and prioritisation

Suspect List Exchange

Central Database to access various lists of
substances for suspect screening and prioritisation

Digital Sample Freezing
Platform

A database of mass chromatograms obtained by
LC-HR-MS for retrospective screening of
environmental samples

Substance Factsheets

A summary information on individual substances
from all NORMAN Database System modules

environment

https://www.norman-network.com/nds/empodat/

/ EMPODAT

<

Chemical Occurrence Data e

A database of geo-referenced monitoring data on
emerging substances

»

il

Antibiotic Resistance
Bacteria/Genes

I [

A database of ARBs/ARGs in environmental
matrices

Indoor Environment

o

A database of data in indoor environment matrices

Prioritisation :I

Results of prioritisation of NORMAN substances
using the NORMAN Prioritisation Framework

SARS-CoV-2 in sewage

Ecotoxicology

A platform for systematic collection and evaluation
of ecotoxicity studies for harmonised derivation of
environmental quality standards

MassBank Europe

A database of mass spectra of emerging
substances to support identification of unknown
substances

Passive Sampling

A database of data obtained with passive samplers

Bioassays Monitoring Data

A database of data obtained by analysis of
environmental samples with bioassayss

| https://www.norman-network.com/nds/ & https://www.norman-network.com/nds/SLE/ & https://www.norman-network.com/nds/susdat
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NORMAN Database System (NDS)
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SEARCH All Databases

environment

Searching for individual substance or group(s) of substances in all databases

Note: Click on a link below to go to an individual database home page

Substance Database

A merged list of NORMAN substances; Central
Database to access various lists of substances for
suspect screening and prioritisation

Suspect List Exchange

Central Database to access various lists of
substances for suspect screening and prioritisation

Digital Sample Freezing
Platform

A database of mass chromatograms obtained by
LC-HR-MS for retrospective screening of
environmental samples

Substance Factsheets

A summary information on individual substances
from all NORMAN Database System modules

<
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Chemical Occurrence Data

A database of geo-referenced monitoring data on
emerging substances

Antibiotic Resistance
Bacteria/Genes

A database of ARBs/ARGs in environmental
matrices

Indoor Environment

A database of data in indoor environment matrices

Prioritisation

Results of prioritisation of NORMAN substances
using the NORMAN Prioritisation Framework

o

NORMAN organises the development and maintenance of various web-based databases for the collection & evaluation of data / information on emerging substances in the

https://www.norman-network.com/nds/ecotox/

B

SARS-CoV-2 in sewage

/ Ecotoxicology

*

Ecotoxicology

A platform for systematic collection and evaluation
of ecotoxicity studies for harmonised derivation of
environmental quality standards

I [

o

J

MassBank Europe

A database of mass spectra of emerging
substances to support identification of unknown
substances

Passive Sampling

A database of data obtained with passive samplers

Bioassays Monitoring Data

A database of data obtained by analysis of
environmental samples with bioassayss

| https://www.norman-network.com/nds/ & https://www.norman-network.com/nds/SLE/ & https://www.norman-network.com/nds/susdat
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https://www.norman-network.com/nds/susdat
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NORMAN ECOTOX database

M / CRED evaluation Search Qualitytargets PNEC derivation LowestPNEC  Factsheel
ConSta nt ev0| utIOn NORMAN — ECOTOX Database 12 -

Ecotox data for: Triclosan

* QSAR prediction for:

= ~ 80,000 substances (2020)

Aalizadeh R, et al. (2017) Environ. Sci.:
Processes Impacts, 19: 2050-7887

* Experimental ecotox data for:
=>~ 5,000 compounds (2020)
Extraction script for retrieval of data

from ECOTOX Knowledgebase of the US EPA * Derivation of new PNEC for:
=>~ 10 experimentally-based
« Collection of existing PNEC for: PNEC (2021)

=>~ 1000 experimentally-based PNEC (2020)
Compiled from the open literature and authorisation documents



https://www.norman-network.com/nds/ecotox/lowestPnecsindex.php

rm NORMAN WEBSITE NORMAN DATABASE SYSTEM HOME W PROFILE LOGOUT

SEARCH ECOTOX DATA CRED EVALUATION  PNEC DERIVATION ~ SEARCH QUALITY TARGET LOWEST PNECS DCT DOWNLOAD

NORMAN Ecotoxicology Database — Search Ecotox data 2 Pater von der Ohe

< Other compound

Ecotox data for: Triclosan

Freshwater acute
Freshwater chronic
Marine water acute

Marine water chronic

[an [an [an [anr ST [an <] Al ~] Anfv] [an T [an[S] [an [an [an [an [anf<]

Biotest . Taxonomic Scientific Endpoint Duration Effect Test Standard Effect H Exposure Purity Effect value Measured Reliability

D group name po measurement type test based on P regime [%] [ug/L] or nominal score

EPA2008758 Fish Oryzias latipes MNOEC nr nr experimental result  no active ingredient nr. yolk =98 =5 nominal 5

EPA2008774 Fish Oryzias latipes NOEC n.r. n.r. experimental result  no active ingredient n.r yolk =498 =1 nominal 5
Skeletonema : ) - .

EPA2111176 Algae costatum ECE0 96 h yield experimental result  no active ingredient nr. static =995 = 66 n.r. 5
Skeletone

EPA2130898 Algae meé MNOEL 96 h yield experimental result  no active ingredient n.r. static =995 < 126 n.r. 5
costatum

EPA2154636 Insects Algae EC50 96 h yield experimental result  no active ingredient n.r. aquatic - not reported = 95 = 0.000001646 nominal 5

Showing 5 entries Use of study: change

So far, the Ecotox module focuses on
aquatic species. But we are planning
to expand to all matrices!


https://www.norman-network.com/nds/ecotox/lowestPnecsIndex.php
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SEARCH All Databases

Searching for individual substance or group(s) of substances in all databases

environment

o

NORMAN organises the development and maintenance of various web-based databases for the collection & evaluation of data / information on emerging substances in the

https://www.norman-network.com/nds/

Note: Click on a link below to go to an individual database home page

Substance Database

A merged list of NORMAN substances; Central
Database to access various lists of substances for
suspect screening and prioritisation

Suspect List Exchange

Central Database to access various lists of
substances for suspect screening and prioritisation

Digital Sample Freezing
Platform

A database of mass chromatograms obtained by
LC-HR-MS for retrospective screening of
environmental samples

Substance Factsheets

A summary information on individual substances
from all NORMAN Database System modules

<

»

il

Chemical Occurrence Dat

A database of geo-referenced monitoring data\gn
emerging substances

Antibiotic Resistance
Bacteria/Genes

A database of ARBs/ARGs in environmental
matrices

Indoor Environment

A database of data in indoor environment matrices

Prioritisation

Results of prioritisation of NORMAN substances
using the NORMAN Prioritisation Framework

B

*

SARS-CoV-2 in sewage

MassBank Europe

Ecotoxicology

A platform for systematic collection and evaluation
of ecotoxicity studies for harmonised derivation of
environmental quality standards

e

.

I [

\

MassBank Europe

A database of mass spectra of emerging
substances to support identification of unknown
substances

J

o

J

Passive Sampling

A database of data obtained with passive samplers

Bioassays Monitoring Data

A database of data obtained by analysis of
environmental samples with bioassayss

| https://www.norman-network.com/nds/ & https://www.norman-network.com/nds/SLE/ & https://www.norman-network.com/nds/susdat
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NORMAN Database System (NDS)
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SEARCH All Databases

environment

o

NORMAN organises the development and maintenance of various web-based databases for the collection & evaluation of data / information on emerging substances in the

https://www.norman-network.com/nds/

B

Searching for individual substance or group(s) of substances in all databases

Note: Click on a link below to go to an individual database home page

Substance Database <

A merged list of NORMAN substances; Central
Database to access various lists of substances for
suspect screening and prioritisation

Chemical Occurrence Data on
A" 4

A database of geo-referenced monitoring data on
emerging substances

Digital Sample Freezing Platform

Suspect List Exchange &

Central Database to access various lists of
substances for suspect screening and prioritisati

2 Digital Sample Freezing A
Platform
A database of mass chromatograms obtained by
LC-HR-MS for retrospective screening of
k environmental samples )
= Substance Factsheets m

A summary information on individual substances
from all NORMAN Database System modules

Antibiotic Resistance
Bacteria/Genes

I [

A database of ARBs/ARGs in environmental
matrices

Indoor Environment

o

A database of data in indoor environment matrices

Prioritisation :I

Results of prioritisation of NORMAN substances
using the NORMAN Prioritisation Framework

SARS-CoV-2 in sewage

Ecotoxicology

A platform for systematic collection and evaluation
of ecotoxicity studies for harmonised derivation of
environmental quality standards

MassBank Europe

A database of mass spectra of emerging
substances to support identification of unknown
substances

Passive Sampling

A database of data obtained with passive samplers

Bioassays Monitoring Data

A database of data obtained by analysis of
environmental samples with bioassayss

| https://www.norman-network.com/nds/ & https://www.norman-network.com/nds/SLE/ & https://www.norman-network.com/nds/susdat
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Digital Sample Freezing Platform — DSFP
- A digital specimen bank of HRMS data

Conversion of vendor
LC-HRMS files to mzIVIL
(vendor ( mzML )
software/ProteoWizard) Known substance ( )

| L |7 ¥ Mass of interest

v"  Plausible retention time
v"  Qualifier ions (some cases)

Archlve of geo-referenced HRMS data
to support retrospective screening of
large lists of emerging compounds
across Europe and beyond

(normalization of 4
retention time)

Alygizakis et al., NORMAN digital sample freezing platform: A
European virtual platform to exchange liquid chromatography
Addition of get MS/MS /"~ “high resolution-mass spectrometry data and screen suspects in
i”formationfm”? data- | “digitally frozen” environmental samples. TrAC Trends in
de;(:entc.ientml‘;les Analytical Chemistry (2019), Volume 115, DOI:
options 10.1016/j.trac.2019.04.008




Data in Digital
Sample
Freezing
Platform

Status DSFP - December 202




JDS4 Commonly detected substancesin all matrices

] W 1 1
Methyl hydrogen azelate{ 1 I 1 .I 1
1 1 1 1
1 | 1
1 1

IIIII cyl undecyl phthalate;

I

1-(2,6,6-Trimethyl-2-cyclohexen-1-yl}-2-butenone

1
! 1
|
Hexa-2,4-dienoicacid : - .—E ! |
Octanoic anhydride I ': H : : :
Nonanedioicacid : - . : : D
| ] 1 I
| 1 1 I
| 1 1 1

Pentaethylene glycol

JDS4 - N I S N-(2-Hydroxyethyljoctadecanamide

Acetyl tributyl citrate

1 1
1 1
1 1
1

-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-diong 1 -

) !
3-(4-Methylcycllohex-3-enyl)but-3-enyl acetate; 1 1
1 1
W’ W’ E D' Diricinoleate; I 1

(R,S)-2,3-dimethylsuccinicacid

: 2-Oxononan-1-amide;
B I Ota ” WW Ibuprofenol acetate;

* Frequency of Appearance (FoA) = n/N (0-1)
n = Nb. of sites where the substance /feature was detected
N = Nb. of investigated sites

* Frequency of PNEC exceedance (FoE)

Based on semi-quantified data (structure similarity
approach)

'
Tiformin hydrochloride| : r
(.

Nl ]
I I b I
I 1 |
A T Ny
I ‘.'{"I |
I I I
I 1 I
| |




NORMAN Database System in support of
Prioritisation activities

MAN-SusDat: NORMAN Suspect List Exchange Merged Data Table \

N
. G i 5L
-= SusDat -
o b WA,
( \ Network of reference laboratories, research centres and related organisations
W : Ol [—
sill MossBank |V JEER [ ome 1_Search )+ -mvects )| Priounaion | stwtnscn }_ Ouatiy it
u sta nce-
Substanc s D ¥4
European MassBank (NORMAN MassBank) SALONY memwrke Lt CXRTCRAP YU R3]
roF
* Sowctrum Search * Quck Saareh | * s weh

;B at a b aISE / j‘donmlcn‘mn and Cﬁmém.m I ca I

“=0Occurrence
——Database

Detailed Information

Qa availability by countries J

List of substances

> Is the substance sufficiently investigated and are there
sufficient quantified data in the relevant matrix(ces)?

Substance insuffiently (or never) Substance sufficiently monitored but Substance sufficiently monitored
monitored low frequency of quantification and quantified in relevant matrix

Sufficient analytical performance?

Sufficient LOQ (worst performance) < PNEC? Sufficient
experimental toxicity o experimental toxicity
data for hazard

data for hazard
assesment? LOQ (best performance) < PNEC? assesment?

V]

Cat. 2: Cat. 5 Cat. 4: Cat. 1. Cat. 6: Cat. 3: ‘JCEM»‘.‘J—EED‘CMO R M AN 1

Watch list = Improve (eco)toxi- Improve Priority for Non-priority Improve
hazard cological data and analytical regular for regular (eco)toxico-

assessment monitoring performance monitoring monitoring logical data Loest PNEC for: Trdcsan .
A
l l l l Novel endpoin ot e | Woatackin el | W GobFatiess
PAECrare
PNEC sirex

Lists of priority substances |=

— DSFP":iz

Suspec‘t

screening

(
|
k

21




NORMAN Prioritisation workflow for target
monitoring data: current status

List of subtances SusDat

4

> Is the substance sufficiently investigated and are there sufficient quantified

data in the relevant matrix(ces)?

Y ! !

Substance insuffiently (or never) monitored Substance sufficiently monitored but low frequency Substance sufficiently monitored and
of quantification quantified in relevant matrix

Sufficient analytical performance?
yes

Sufflglent experimental Sufficient number of datasets with Sufflglent experimental
toxicity data for hazard LOQ < PNEC? toxicity data for hazard
assesment? O assesment?

LOQ (best performance) < PNEC?

Risk of exceedance (MEC95 and MEC99) of PNEC ?

Cat. 2: Cat. 5 Cat. 4: Cat. 1A/1B: Cat. 6: Cat. 3: Improve
Watch list = screening Watch List = Improve Improve Priority f_or r_egular Non-priority for (eco)toxico-
studies, risk (eco)toxicological data analytical monitoring regular monitoring logical data
assessment and monitoring performance




SCREENING

(both for POS and NEG ionization modes; two parallel categorisation exercises and then
compare the assigned categories )

List of emerging
substances - SUSDAT

Cat. 4A (*)
SUSPECT : =
Improve
identification

Cat. 4C_
SUSPECT :
Not detected =
Low priority for
identification

Cat. 5(*) SUSPECT _
Priority Watch

=Improve
(eco)toxico-logical
data

EMPODAT
Suspect DB

FoA >0?
(Nb of sites with
detection / Total

Nb of sites)

Cat. 6(*)
SUSPECT :
Low priority for
target monitoring

Cat. 2(*)
SUSPECT_
Priority:
Watch list
=(exposure)

Cat. 3(*)_SUSPECT_High
Priority Target monitoring
=Improve (eco)toxico-
logical data

FoA >0?
(Nb of sites with
detection / Total

Nb of sites)

FoE>0"?
(Nb of sites with
conc. > PNEC/
Total Nb of sites)

Cat.1(*)_SUSPECT_High
Priority confirmation witth
Target monitoring
=(exposure + risk)

Category (*): when experimental mass spectra are available

NEW workflow TARGET + SUSPECT

yes yes

no
no

Category
EMPODAT
Target PRIO

EMPODAT
Target DB

\

J

For discussion:

Potentiallly one additional sub-
category 4B is needed when: IP
score > 1; FOA =0 but LOQ >

PNEC




Key elements of the new prioritisation

scheme 2021

* Creation of the EMPODAT SUSPECT DB — presented by Jaroslav

— Dedicated platform on suspect screening data in support of
prioritisation

e |dentification Point score

— A simplified and transparent IP-based system to identify substances
with sufficient / insufficient identification evidences and
communication of the confidence.

— An automated and fully interpretable machine learning approach for
classification of the identifications from wide-scope suspect
screening using NORMAN Digital Sample Freezing Platform

e Semiquantification method

— Already possible to obtain semiquantified concentration data using
various approaches

— A NORMAN ILS is on-going to decide the most accurate approach



6 categories (similar to the TARGET
prioritisation scheme)

Indicators for categorisation /

REVI Sed prioritisation:
Categorles U Frequency of Appearance (FoA):

= Nb of sites with detection / Total Nb of sites

fO r with measurements
U Frequency of Exceedance of PNEC (FoE):

S u S p e Ct » Nb of sites with conc. > PNEC / Total Nb of

sites with measurements

screen i N g O Extent of Exceedance of PNEC (EoE)

= MEC95/PNEC (where, MEC95 = P95 of all
measured concentrations)

] Hazard score :
" (P B, M, T, ED, CMR)

[



e

Categories Exposure Hazard score
score

Catl; Cat3 FoE + EOE To be discussed FoA+FoE+EoE

P ri O rit i Sat i O n Cat2; Cat5 FoA To be discussed FoA
indicators

Cat4 FoA To be discussed FoA

Cat6 FoA To be discussed FoA

MEC95 / PNEC <1 0

MEC95 / PNEC 21<10 0.1
H# or alike = wmecos ) pnec 105100 0.25

MEC95 / PNEC >100 £1000 0.5

MEC95 / PNEC >1000 1




Case study
on WW
effluents
to test the

new
workflow

* Prioritisation based on
Suspect screening —
DSFP / SUSPECT DB:

* 65,690 substances
from SusDat

* From 2017 to 2020
* 13 countries
e 57 sites

* 84 (24h composite)
Wastewater
effluents samples

* Analytical technique
employed for NTS
data acquisition: LC-
HRMS bbCID and
AutoMS

Prioritisation based
on Target monitoring
- EMPODAT:

2,557 substances

From 2009 to
2021

19 countries
248,542 analysis



Distribution of SusDat compounds in Categories

Number of compounds

Number of compounds

Categories NTS Target
1 23 32
2 105 311
3 1,228 160
4 A (+) 39,333
147
4C(-) 19,347
5 5,619 1,785
6 35 123
Sum 65,690 2,557




Cat 1 SUSPECT: Expo + Risk + Exp PNEC

Lowest Final Score Final

Compounds PMECHw Category final_5U5S FoA_final FoE_final EoE_final Category
[ngfl] SUS [POS/NEG]) EMPODAT

Ciclofenac 0,05 1 1,77 0,90 0,62 0,25 1A
Carbamazepine 0,05 1 1,62 0,95 0,43 0,25 14
17beta-Estradiol 1,030ED4 1 1,36 0,18 0,18 1,00 44
Wenlafaxine 0,038 1 1,35 0,83 0,42 0,10 24
Styrene 0,006 1 1,33 0,62 0,46 0,25 44
Tolyltrizzole 2 1 1,18 1,00 0,10 0,10 24
Bisphenal A 0,24 1 0,98 0,70 0,18 0,10 24
Climbazole 0,52 1 0,93 0,92 0,01 0,00 g &
Monanoic acid a,5 1 0,29 0,37 0,02 0,00 A
4-[1,1,3,3-Tetramethylbutylipheno 0,1 1 0,89 0,65 0,13 0,10 24
Dibutyl phthalate 2,3 1 0,82 0,52 0,05 0,25 24
vinyl neocdecanoate 1 1 78 0,61 0,07 0,10 EM/A
Cinerin | 0,0014 1 0,62 0,06 0,06 0,50 44
Terbutryn 0,065 1 0,58 0,57 0,01 0,00 1B
Carbendazim 0,15 1 0,54 0,30 0,14 0,10 1B
Estrone 0,0036 1 0,54 0,02 0,01 0,50 24
Propyphenazone 0,8 1 0,52 0,51 0,01 0, D g &
Levofloxacin 0,021 1 0,43 0,21 0,12 0,10 24
Estriol 0,06 1 0,39 0,08 0,06 0,25 24
Dioxacarb 0,27 1 0,33 0,32 0,01 0,00 24
17beta-Trenbolone 0,0013 1 0,30 0,04 0,01 0,25 44
Flufenacet 0,04 1 0,25 0,13 0,02 0,10 g &
Methsuximide 1,7 1 0,18 0,17 0,01 0,00 24



Cat 1 SUSPECT: Expo + Risk + Exp PNEC

T3 SUs [POS/NEG) EMPODAT
Diclofenac 0,05 1 1,77 0,90 0,62 0,25 14
Carbamazepine 0,05 1 1,68 0,95 0,43 0,25 14
17beta-Estradiol 1,00E-04 1 1,36 0,18 0,18 1,00 44
Venlafaxine 0,038 1 1,35 0,83 0,42 a,10 24
Styrene
Tolyltriazole * Good agreement between target and suspect
Bisphenol A screening (e.g. diclofenac, carbamazepine with high
ST exposure and exceedance of PNEC)
4-[1,1,3,3-Tetramethylbutyljpheno 0,1 1 0,89 0,65 0,13 0,10 24
Dibutyl phthalate 2,3 1 0,82 0,52 0,05 0,25 24
vinyl necdecanoate 1 1 0,73 0,61 0,07 0,10 M/
Cinerin | 0,014 1 0,62 0,06 0,06 0,50 44
Terbutryn 0,065 1 0,58 0,57 0,01 0,00 1B
Carbendazim 0,15 1 0,54 0,30 0,14 a,10 1B
Estrone 0,036 1 0,54 0,02 0,01 0,50 24
Propyphenazone 0,8 1 0,52 0,51 0,01 0, Doy g &
Levofloxacin 0,021 1 0,43 0,21 a,12 a,10 24
Estriol 0,06 1 0,39 0,08 0,06 0,25 24
Dioxacarb 0,27 1 0,33 0,32 0,01 0,00 24
17beta-Trenbolone 0,0013 1 0,30 0,04 0,01 0,25 44
Flufenacet 0,04 1 0,25 a,13 0,02 a,10 g &
Methsuximide 1,7 1 0,18 0,17 0,01 0,00 24



Cat 1 SUSPECT: Expo + Risk + Exp PNEC

T3 SUs [POS/NEG) EMPODAT
Diclofenac 0,05 1 1,77 0,90 0,62 0,25 14
Carbamazepine 0,05 1 1,68 0,95 0,43 0,25 14
17beta-Estradiol 1,00E-04 1 1,36 0,18 0,18 1,00 44
Venlafaxine 0,038 1 1,35 0,83 0,42 a,10 24
Styrene 0,006 1 1,33 0,62 0,46 0,25 44
Tolyltriazole g 1 1,18 1,00 a,10 a,10 24
Bizphenol A 0,24 1 0,98 a,70 0,18 a,10 24
Climbazole 0,52 1 0,93 0,92 0,01 0,00 g &
MNonanoic acid 4,5 1 0,89 0,87 0,02 0,00 /A
4-[1,1,3,3-Tetramethylbutylipher oo e S S
Dibutyl phthalate . Also Category 1 in EMPODAT but lower prlorlty
vinyl necdecanoate LEAr TEL LER LR o IO
Cinerin | -3,-:‘*314 1 0,62 0,06 0,06 0,50 4ﬁ.
Terbutryn 0,065 1 0,58 0,57 0,01 0,00 1B
Carbendazim 0,15 1 0,54 0,30 0,14 a,10 1B
Estrone 0,036 1 0,54 0,02 0,01 0,50 24
Propyphenazone 0,8 1 0,52 0,51 0,01 0, Doy g &
Levofloxacin 0,021 1 0,43 0,21 a,12 a,10 24
Estriol 0,06 1 0,39 0,08 0,06 0,25 24
Dioxacarb 0,27 1 0,33 0,32 0,01 0,00 24
17beta-Trenbolone 0,0013 1 0,30 0,04 0,01 0,25 44
Flufenacet 0,04 1 0,25 a,13 0,02 a,10 g &
Methsuximide 1,7 1 0,18 0,17 0,01 0,00 24



* More than 1200 compounds
C ate go ry 3 « Expo + RISK + Predicted PNEC
* Priority for PNEC verification
* Among top-ranked compounds =>>
substances for which target monitoring
data are scarce
Final
Category SUS Score Final
Compounds [POS/MNEG) final_suUs FoA_final FoE_final EoE_final Category  Category tag
(CataA=7:  (POS/NEG) EMPODAT
b Catacagl ~ > - +
Telmisartan 3 2,87 0,93 0,94 1,00 d 3 pharmaceutical, antihypertensive agent
Meclofenamic acid 3 1,63 0,90 0,48 0,25 54 pharmaceutical, NSAID, anti-inflammato
Trilbutoxyethyl)phosphate 3 1,34 0,93 0,31 0,10 HNSA PMT
4-NITRO-2,3,5-TRIMETHYLPYRIDINE-N-OXIDE 3 1,20 0,74 0,36 0,10 #NSA PMT

Bisopralol

1,14

0,76

0,13

0,25

pharmaceutical, antihypertensive agent,

=
1,2 3-Benzotriazole 3 1,09 0,93 0,06 0,10 3 industrial chemical
Mexacarbate 3 1,04 0,82 0,12 0,10 SA pesticide
(Z]-8-Dodecen-1-ol acetate 3 1,04 0,86 0,08 0,10 #HMSA insect attractant, pesticide
Amisulpride 3 1,02 0,81 0,11 0,10 SA antipsychotic drug
1H-Benzotriazole, 1-methyl- 3 1,00 1,00 0,01 0,00 SA industrial chemical
1-hydroxyisoquinaline 3 1,00 1,00 0,01 0,00 #HMS A industrial chemical
B-Hydroxychinalin 3 1,00 1,00 0,01 0,00 HNSA industrial chemical, antiseptic drug, disi
Pyrazine, 2,3-dimethyl- 3 0,99 0,80 0,10 0,10 #NSA antifungal agent
Oxacyc IDheEtadec-lD-en-g-Dne 3 099 0,83 0,05 010 _ HN /A industrial chemical
lbuprofen 3 0,98 0,57 0,31 0,10 r 3 pharmaceutical, NSAID, anti-inflammaton




Conclusions

« Common platform and innovative tools to deal with large number of
substances: integrated use of different data sources and matrices

* Different lines of evidence for prioritisation in support of regulation :

— Allows the use of NTS data as an additional data source for identification of
priority CECs among substances that are currently under-investigated

— Allows the use of NTS data as an additional line of evidence for
prioritisation of substances, for which target monitoring data are already
available

* Transparent system, flexible
* Wide-scope input for a European early warning system

e Overview of critical substances in each environmental compartment =>> for
future work on grouping

* Mixture toxicity effects => MTI indicator under elaboration (WG-1 JPA 2022)
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