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Many chemicals in the environment but only few determine the risk. 

Example: mixture toxicity of 15 anti-androgenic compounds in typical 

environmental concentrations

Five chemicals explain 80% of the risk

Efficient management needs to focus on these chemicals

Kortenkamp & Faust, 2010



NORMAN approach –
www.norman-network.net
• Cross-Working Group Activity Non-target Screening (NTS)

• WG Prioritisation

• NORMAN
• Suspect List Exchange: 

https://www.normandata.eu/normansusdat/
• Close collaboration with the US EPA CompTox Chemistry Dashboard 

team
• Digital Sample Freezing Platform: 
• http://www.norman-data.eu/
• MassBank: http://massbank.eu/MassBank/

• Supporting and closely cooperating with NTS projects
• APEX, JDS4, EMBLAS, SOLUTIONS…

• Collaborative trials
• Surface water, Indoor environment – dust…

https://www.normandata.eu/normansusdat/
http://www.norman-data.eu/
http://massbank.eu/MassBank/


NTS in the Joint Danube Survey 4 (ICPDR) and Joint Black Sea 
Survey in June 2019 (EU/UNDP EMBLAS-Plus)
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Selection of JDS3 sampling stations (68; 2013) 

and EMBLAS Black Sea sampling stations 

(55&12, 2016&2017; EMBLAS-II) 

Water, sediment, biota, target screening of >2200 

substances, NTS > 40000 substances, battery of 

bioassays, eDNA fish, MZB, phytoplankton, 

zooplankton,, biology, chemistry, hydromorphology, 

satellite monitoring, databases…



Status quo of identification approaches for LC/GC-MS

Target List Suspect List (no prior information)

HPLC separation and HR-MS/MS

TARGET 
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Confirmation and quantification of compounds present

Candidate selection (retention time, MS/MS, calculated properties) 

Sampling                extraction (SPE)              HPLC separation            HR-MS/MS              

Number of compounds

> 2,400 target 
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EACH sample

> 40,000 
suspect 

substances in 
EACH sample X



NORMAN CT – non target screening
Received datasets

Name of organization / institute Name of laboratory 
Total 

DCTs
LC-MS GC-MS

1 IAREN- Water Institute of the Northern Region Laboratory of Chromatography

2 NIVA NIVA Oslo 1 1

3 SUEZ Environment CIRSEE 1 1 1

4 T. G. Masaryk Water Research Institue

Reference Laboratory for Environment 

Components and Waste

5 University of Antwerp Toxicological Centre 1 1

6 Technische Universitaet Muenchen Chair of Urban Systems Engineering 1 1

7 University Jaume I (UJI) Research Institute for Pesticides and Water 1 1

8 EAWAG Environmental Chemistry 1 1

9 Rijkswaterstaat Monitoring en Laboratorium 1 1 1

10 National and Kapodistrian University of Athens / Dept. of ChemistryLaboratory of Analytical Chemistry 1 1 1

11 NILU-Norwegian Institute for Air Research Department of Environmental Chemistry

12

University of Novi Sad, Faculty of Sciences, 

Department of Chemistry, Biochemistry and 

Environmental protection Laboratory for Environmental Chemical Analysis

13 Veolia Environnement Recherche & Innovation Pole Analyse Innovation Chimie 1 1 1

14 Ministry of the Environment of Canada Laboratory Services Branch

15 BRGM Laboratory Division

16 IRSTEA LAMA 1 1

17 Environmental Institute (EI), SK Analytical Laboratory 1 1

18 Helmholtz-Centre for Environmental Research - UFZEffect-directed analysis 1 1

19 University of Padua / Department of Chemistry Group of Analytical Chemistry 1 1

20 University of Bordeaux team LPTC, laboratory EPOC (UMR 5805 CNRS)

21 Masaryk University / Faculty of Science RECETOX 

22 Bundesanstalt für Gewässerkunde Gewässerchemie 1 1

23 Zweckverband Landeswasserversorgung Betriebs- und Forschungslaboratorium 1 1

24 Croatian Waters Central Water Management Laboratory 1 1

25 University of Tuebingen Environmental Chemistry 1 1

26 University of Umea Department of Chemistry 1 1

18 16 7

LC-HR-MS: T&S 1072; NT&Unknown 21380
GC-MS: T&S 348; NT&Unknown 116

Less then 5% overlap



JDS3 - Distribution of 7767 different mass spectral 
processed features through the Danube river and 
its tributaries; Danube countries are shown on x-axis and normalised signal 

intensity values are represented on y-axis; each single feature/compound is 
represented by a horizontal bar at a fixed position on the chart (position given by a 
unique combination of retention time, accurate mass spectrum, name, molecular 
formula, etc.) and the intensity of signal increase is indicated by blue (low) to red (high) 
colour



Digital Sample Freezing Platform - DSFP



How to collect data?

Full scan Positive

Data Independent 
Positive

Data-Dependent 
5 precursors 

Positive

Full scan Negative

Data Independent 
Negative

Data-Dependent 
5 precursors 

Negative

NTS DCT

Size: Few GB-hundreds MB Size: Few MB

COOK BOOK





Retention Time Index – calculated 
automatedly for each 

feature/substance in the mass 
chromatogram

GAME CHANGER



It is difficult to upload mass 
chromatograms into DSFP?



http://www.norman-
data.eu/

Example of point
and widespread

detection

DEET detected in many 

seawater samples from the 

Black Sea

Monensine detected only at 1 

sampling station

http://www.norman-data.eu/




On-line interface for results of all analyses [Chemical/Effects/ARGs]
www.norman-data.eu/EWW_DANUBE

http://www.norman-data.eu/EWW_DANUBE


On-line interface for results of all analyses [Chemical/Effects/ARGs]



Retrospective screening GC-HR-APCI-MS
Bis(4-chlorophenyl) sulphone in Black Sea samples

2016

2017

Full-scan

QI: 158.9665

QI: 158.9665

QI: 158.9665

QI: 158.9665

QI: 158.9665

Full-scan

Full-scan

Full-scan

Full-scan

PBT - EG meeting - substance seems to be
an emerging contaminant, which is very
persistent and very bioaccumulative. All
data on biota to get a better picture on the
distribution and accumulation potential of
the substance WELCOME!



Non-target screening 
prioritisation 

NT CATEGORY 1 - FoA* + EoE + FoE (0-3)

NT CATEGORY 2A - FoA* + EoE + FoE (semiquantitative info available) 
NT CATEGORY 2B – FoA* (0-1; semiquantitative info NOT available)

NT CATEGORY 3 – FoA*

NT CATEGORY 4 – FoA*

GO TO NORMAN TARGET PRIORITISATION

* Cut-off: 4 countries, 100 sites detected

Frequency of Appearance (FoA) = n/N 
(0-1)

n – number of sampling sites where 
the suspect substance /feature was 

detected
N – number of sites



Conclusions

• NORMAN SusDat
• European (global??) suspect list – regular update

• NORMAN DSFP
• Fast retrospective screening of many samples for

thousands of emerging substances
• Need for international cooperation - continuous update

of the mass fragments’ list

• NORMAN MassBank
• Mass spectra of environmentally relevant substances –

mass fragments used by DSFP
• Need for more by all interested parties!



Coming soon

• DSFP
• Semi-quantification of detected suspects

• Time-series analysis

• Module for GC-HR-APCI-MS and GC-HR-EI-MS data

• Very polar compounds

• Prioritisation of NTS data

• Link of NTS with bioassays and eDNA

• …

It is not possible to develop the 
necessary knowledge and 

methodologies solely at the national 
scale


