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Uptake of NORMAN NTS and 
prioritisation strategy for biota
• EMBLAS projects – Black Sea (2014 – 2023)

• LIFE APEX (2018 – 2022)

• Joint Danube Survey 4 – (14 countries, 2019)

• Dnieper, Dniester, Severskiy Donets river basins – Ukraine (2019 – 2021)

• Adriatic and Danube river basins – Montenegro (2019)

• Antarctica and polar regions (2018 – 2021…)

• OSPAR CONNECT project – North East Atlantic (2019 – 2021)

• UBA-HELCOM – Baltic Sea (2020 – 2021)

• HELCOM Pre-EMPT – Baltic Sea ( 2021 – 2022)

• …

• Rivers – RBSPs (WFD)
• Sea regions – Sea Specific 

Contaminants (MSFD)
• EU Chemicals Strategy



NORMAN JPA 2022 - DIGITAL EUROPE

• Achieve critical mass of NTS data in DSFP for each environmental compartment 
Europe-wide

• Using standardised protocol (CookBook) for data upload

• Upload ALL samples already in DSFP into EMPODAT-SUSPECT
• Improve/agree on algorithms, IP scores and decision tree
• Improve/ agree on functionalities of NORMAN Suspect Prioritisation tool (WG1)

• Promote analysis/upload of new NTS data from major European/national 
surveys

• Update/revision/new EU environmental legislation; Cruise of Three European Seas (MSFD), 
waste water surveys (UWWTD), terrestrial environment, air, indoor environment, ground 
water, passive sampling, polar regions (from DIGITAL EUROPE to DIGITAL PLANET)…

• Use input from (successful/rejected) Green Deal project proposals 2021

• Promote systematic analysis/upload of new NTS data from Environmental 
Specimen Banks and Natural History Museums into DSFP



WHY TOP PREDATORS?

• Bio-accumulation across the food web

• Closest proxy to humans??



LIFE APEX - KEY ELEMENTS & DEMONSTRATORS
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LIFE APEX 
Presence of chemical contaminants

• AP&P analysed by NORMAN 
non-target screening workflow

• Tier 1 – Does it work? 

• Samples from ESBs and 
NHMs in DE, NL, SE, UK

• Tier 2 – Can we look back at 
the pollution pattern? 

• ESBs and research 
collections from 2000 –
2019

• Tier 3 – What do we see 
around Europe?

• Samples of top predators 
from all European Sea 
Regions

• LIFE APEX Database System

LIFE APEX DS NORMAN DS IPCHEM



Guidance documents, 
protocols
• How to store the samples

• How to ship the samples

• How to process them

• SOPs for analyses

• Data and metadata reporting templates



Emerging substances in AP&P

Wide-scope target screening of 
>2,300 substances in each sample; 
benchmarked against 116 legacy 

pollutants



Per- and Polyfluoroalkyl Substances 
(PFAS) 

PFOS
Otter Vs Roach

Otter (predator)

Fish (prey)

Biomagnification

Predominant mixtures in the LIFE APEX Tier 1 samples

T i e r  1  R e s u l t s

Concentrations of pollutants and their mixtures MUCH HIGHER in top 
predators compared to their prey



Heat maps – wide scope target screening and 
suspect screening

• APEX predators and their prey (fish) 

from the UK, NL, SE and DE

• Concentrations one to four 

magnitudes higher in top predators 

compared to their prey!

• ΣPFAS concentrations highest in 

Eurasian otters

• First report of F–53B in Eurasian 

otters 

https://doi.org/10.1016/j.chemosph

ere.2021.131775

• Concentration levels in ng g-1 wet weight

• Analytes sorted based on their FoA

Clear white colour represents values <MDL for the 
respective analyte

https://doi.org/10.1016/j.chemosphere.2021.131775
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[NA] PFDeA, Harbour Seal liver, North Sea (DE)

linear:        p = 0.64

non-linear: p = 0.97

Trend: Significance (α=0.05) p-Value

linear not significant 0.64

non-linear not significant 0.97
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[NA] PFHxS, Harbour Seal liver, North Sea (DE)

linear:        p = 0.02

non-linear: p = 0.12
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[NA] PFNA, Harbour Seal liver, North Sea (DE)

linear:        p = 0.14

non-linear: p = 0.69

Trend: Significance (α=0.05) p-Value

linear not significant 0.14

non-linear not significant 0.69

Trend: Significance (α=0.05) p-Value

linear significant 0.02

non-linear not significant 0.12
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[NA] PFOS, Harbour Seal liver, North Sea (DE)

linear:        p < 0.01

non-linear: p = 0.42

Trend: Significance (α=0.05) p-Value

linear significant < 0.01   

non-linear not significant 0.42

LIFE APEX Tier 2, 20 years of PFAS in harbour seals from Germany



LIFE APEX Database System –
https://www.norman-network.com/apex/

• Substance Database
• 106,146 substances

• Sample Catalogue
• 95 sample/research collections

• Chemical Occurrence Data
• Data: Total 716,875/ APEX 343,738/ Raptors 71,566

• Substances: 3,036

• Digital Sample Freezing Platform – retrospective screening

LIFE APEX DS NORMAN DS EC IPCHEM



NORMAN/LIFE APEX automated prioritisation 
system – target screening



NORMAN EMPODAT –
SUSPECT Database

Case study – Antarctica, 14 samples

Sample Code Species
Matrix of 
analysis

Tier

Ant-2019-1
Sea stars  

(Odontaster validus)
muscles

Tier I
Ant-2019-2

Sea urchin
(Sterechinus neumayeri)

Ant-2019-3
Macrophytes

(species: unknown)
macrophytes

Ant-2019-4
Fish

(Notothenia coriiceps)
muscles

Ant-2020-1 Weddell Seal 
(Leptonychotes weddellii)

placenta

Tier II

Ant-2020-2
Ant-2020-3 Gentoo Penguin (Pygoscelis

papua)
muscles

Ant-2020-4
Ant-2020-5 Crabeater Seal

(Lobodon carcinophaga)Ant-2020-6
Ant-2020-7 Adelie Penguin (Pygoscelis 

adeliae)
eggs

Ant-2020-8
Ant-2020-9 Gentoo Penguin (Pygoscelis

papua)Ant-2020-10



NORMAN EMPODAT – SUSPECT Database 
automated prioritisation system



LIFE APEX - prioritisation of detected 
compounds

236 target & 534 

suspect 

substances, total = 
770



Retrospective suspect screening in digitally-stored samples (NORMAN DSFP)
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At present >1,800 environmental samples >117 million data



Prioritisation based on automated calculation of
Risk + Hazard + Exposure scores

• Model predicted values/scores (0-1)
• RISK: Exceedance of ecotoxicity threshold values – today 64,448

substances in NORMAN Ecotoxicology database; 
https://www.norman-network.com/nds/ecotox/

• HAZARD: Persistence (P), bioaccumulation (B), toxicity (T) 
properties  - >106,000 substances; UBA DE; JANUS QSAR tool; 
https://www.vegahub.eu/portfolio-item/janus/

• EXPOSURE: KEMI Hazard Score – use information and annual tonnage from 
regulatory databases (e.g. the REACH registry); 94,270 substances 
https://www.norman-network.com/nds/susdat/

• Experimental values
• Literature, accessible ecotox databases
• EU MS; Cooperation with OSPAR, HELCOM, BSC

https://www.norman-network.com/nds/ecotox/
https://www.vegahub.eu/portfolio-item/janus/
https://www.norman-network.com/nds/susdat/


In support of regulatory uptake / 
EU Chemicals Strategy - need for a bigger 
picture – DIGITAL EUROPE

• European infrastructure for hosting harmonised 
quality controlled data (common data platform)

• Substances - unique identifiers
• Non-target/Suspect screening - IT IS NOT A RESEARCH 

ANYMORE!
• Ecotoxicity and human health toxicity threshold values
• PB(M)T, CMR, ED
• Annual production tonnage, use information – PUBLIC
• Bioanalytical monitoring and Effect-based Trigger Values
• High resolution mass spectra of newly developed 

chemicals – from industry

• European Early Warning System for chemicals

ONE SUBSTANCE, ONE ASSESSMENT



https://www.youtube.com/watch?v=7y3zDawHDCk&feature=youtu.be


