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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)

e Rivers — RBSPs (WFD)

* Sea regions — Sea Specific
Contaminants (MSFD)

* EU Chemicals Strategy
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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?

e Bio-accumulation across the food web
* Closest proxy to humans??



LIFE APEX - KEY ELEMENTS & DEMONSTRATORS

OUTLINE OF LIFE APEX

B1 - Key Element 1:

B3 - Key Element 3:
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Optimising uptake and awareness

kev regulatory and \
market users




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 ==

2

NORMAN DS

—

IPCHEM




General guidance on how to ship the sample:
within the LIFE APEX Project

Piease ship the samples from Monday to Wednesday
DET IMPORT EXPRESS namber for Enviconmental Tnssiuse i 955476031
L Shipping with Dry Tes: Plase request éry s from & local supplier

[ ]
WA your cauntryregion:

- Due io supimaion processes, dry Ioe s produced only on demand.

- Please ask your ocal supplierfor quanttles [depending on the weight of
‘Sample matanar) ¢ request a0equale DoxES o STIpTENT

. o3t 320
‘il ick the package up io 3void e excessive suplmaton;

’ - O o B et 1 e o . e 8 LEE AP by
M

ey
2 Courier Order: Onee you know the defivery dase o the diy iee-

Maritina;
- Presce e ner momation:
ddress
et of contact perzem o yomr insiute, c-madl pb )
- DMPORTANT. The fransport should Isally ok place af the same day o
atemattiely on he hext Gay of iy e GEAvery (around 20% o Oy o2 SULIMaES
during 24n 2 20 4 20C) 1

SNOUK be trganises on Weanesday N OfUEF 1D ensure e aTval o Tie S3mps Uil
ThursazyFEzy.

Becsiver:
Piease nole o the parcet far LIFE APEX. Bred. . Thomaidiz

For the sample: mot subjected o CTTES permics, sampies shoukl be
shipped 1o e Tolowing aooress.
Fortne atention of
Prof Nislue 5. Thomastc
Laboraiory of Amslytcal Chemistry (46 leer, Iabessiory No ),
Depariment of Cheasistry. Usiversity of

st Zograin, GRL15771 Adbeas, GREECE

* 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

LIFE APEX Tier 1 samples (67) - Results of target analyses (116 substances) and wide-scope target screening (2,316
substances) of chemical contaminants in top predators and their prey (in pg/Kg w.w. unless otherwise stated)
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Triisobutyl phosphate (TIBP) (pg/Kg w.w.)

Tris(2- ch!oroeth\.l) phosphate (TCEP) (ug/Kg w.w.)
Tris(2-chloroisopropyl)phosphate (TCPP) (ngKg w.w)

L I >2,300 substances in each sample;

2-Ethylhexyl diphenyl phosphate (EHDP) (ug/Kg w.w.)
Tris(2-ethylhexyl) phosphate (TEHP) (ug/Kg w.w.)

Tributyl phosphate (TBP) (ug/Kg w.w.) 1
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Shown only concentrations above LOD
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Predominant mixtures in the LIFE APEX Tier 1 samples

Tier 1 Results > Per- and Polyfluoroalkyl Substances
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Concentrations of pollutants and their mixtures MUCH HIGHER in top

predators compared to their prey




Heat maps — wide scope target screening and

suspect screening

Occurrence of PFASs in LIFE APEX samples
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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!

YPFAS concentrations highest in
Eurasian ofters

First report of F-53B in Eurasian
ofters
hitps.//doi.org/10.1016/|.chemosph

ere.2021.131775

Concentration levels in ng g' 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

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

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

e Substance Database
* 106,146 substances

* Sample Catalogue
* 95 sample/research collections

e Chemical Occurrence Data
» Data: Total 716,875/ APEX 343,738/ Raptors 71,566
e Substances: 3,036

¢ Dlgltal Sample FreeZing Platform — retrospective screening

LIFE APEXDS == NORMANDS == ECIPCHEM



NORMAN/LIFE APEX automated prioritisation
system — target screening

LIFE APEX Database System R Customized Statistics

Select data Country >= X countries with analysis
| Al 4
Al From year >= X sites with analysis
Apex

P All v 100

Connect
UBA-HELCOM River Basin / Sea region >= X sites with conc > LoQ
All All v 50

Sample matrix Tissue >= X sites with LOQmin < lowest PNEC
Biota - Marine water v All 100

Species category Marine biota PNECs
All PNECbio_marine/4 (molluscs) and

PNEChbio_marine (all other species)

Run 3 Download CSV I



NORMAN EMPODAT —
SUSPECT Database

Case study — Antarctica, 14 samples

Sample Code

Crabeater Seal
(Lobodon carcinophaga)
Adelie Penguin (Pygoscelis
adeliae)

Gentoo Penguin (Pygoscelis

papua)

Ant-2020-6 UELLL

Ant-2020-7

Ant-2020-8

Ant-2020-9
Ant-2020-10

eggs

Sea stars
Ant=2015-1 (Odontaster validus)
Sea urchin TSEEE
Ant-2019-2 . .
(Sterechinus neumayeri) Tier |
Ant-2019-3 Mfacrophytes macrophytes
(species: unknown)
Fish
Ant-2019-4 (Notothenia coriiceps) TIUSEEE
Ant-2020-1 Weddell Seal e
DIFIFIERN  (Leptonychotes weddellii) P
m Gentoo Penguin (Pygoscelis
Ant-2020-4 papua)
| Ant-2020-5 | muscles

m rtiog:
. Tier
analysis

8-Hydroxychinolin

i )
Z-Niphthvlamlne_
4-Allyl-2-meth henvl h

Tranexamic acid

Caprolacta

id, 2-[1-(3,:

Acetic acid, [2,4-bis(1,1-dimethylpropyl)phenoxy]-{
1H-Pyrrole-2 ine, N,N,1-trimethyl

2-Quinolinecarboxylic acid, 4-hydroxy-

(9Z)-N-{2-Hydroxyethyl)octadec-9-enamide.

1,3-Dioxolane, 2,4-dimethyl-2(5,6,7,1 15,8,
Benzoic acid, 4-heptyl-
3-Hydroxyibuprofen
Telbivudine |
4-Cyclohexylphenylacetic acid.
2-Hydroxy-4-methoxybenzophenone,
4-Pyridineacetic acid

Benzamide,

LI

Valerophenone

9-Decenamide, N,N-dimethyl--
PEMA (2-Phenyl-2-ethylmalonamid){
Acetanilide |

Edaravone-
N-Benzylformamide-
Butyrophenone{
4-Hydroxybenzophenone-
Oxacycloheptadec-10-en-2-one-

Diisopropyl phthalate |

[1,2-a]pyrazine-1,4-dione.
Aminolevulinic acid

2,2"-[(4-Methylphenyl)imino]diethanol

1-Methyl-3-phenylpiperazine-

Benzoic acid, 3,5-bis(1,1-dimethylethyl)-4-hydroxy--

Propylene glycol dipelargonate- -

Enzacamene-

4-hydroxy-2(1H)-Quinolinone-

4-Phenylbutyric acid

0-Demethylmetoprolols -

Benzoic acid, 4-pentyl-, methyl ester

Dipropyl phthalate-

Octyl hydrogen adipate

¥
Phosphoric acid, dioctyl ester- -
3,4-dimethoxy-Benzeneethanamine-
Dibenzoylmethane |

Oleyl glyceryl ether -

Brefeldin A

3,5-Diiodotyrosine

Artemether

Salmeterol4

Paricalcitol

Furaltadone-
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NORMAN EMPODAT — SUSPECT Database
automated prioritisation system

NORMAN EMPODAT - SUSPECT Database R Customized Statistics

S as (lis DRMAR d by a comma

Substance Country »= X countries with analysis
All Antarctica 4

Matrix From year To year == X sites with analysis
Biota - Marine water v 1950 v 2021 v 100

Fractions Waste water == X sites with conc = LoQ
All All - 50

River Basin / Sea region Dilution factor waste water * == X sites with LOQmin < lowest P
All - 5 v 100
mn "
Danube Ground water PNECs
Rhine Same as freshwater hd
Elbe
Baltic Sea Marine biota PNECs
Black Sea PNECbio_marine v

Mediterranean Sea

* IF matrix All OR Waste water THEN conversion from Gy, to Gay
North Sea

ositive / Negative

All

Nominate identification

All

Identifications decision based on model

All -
FC Predicted fragments
All -

Spectral similarity

All

From

0




LIFE APEX - prioritisation of detected
compounds

Tier 1. Excluding already identified
SVHCs, POPs & restricted substances
with ECHA PACT-list

Step 1 Step 2 Step 3 .
Filter by Chemcial Filter by Frequency Filter by PB(T) bstances S U S p e CII.
Regulations of | ! 4

e substances, total =
770

|
|
T
|




Retrospective suspect screening in digitally-stored samples (NORMAN DSFP)

rm Interactive spatial and temporal distribution of CEC in LIFE APEX samples
Wide-scope suspect screening for LIFE APEX samples

Selection of
data

Compounds with
experimental fragments

TRUE -

Compounds with

>=7 fragments ¥

Frequency of
appearance

0 100 P
a 3 2
= =
=
o
Q.
S
Apply changes 8
Appearance
Height
330
Width

1

Size Letters Y

10

65,690 substances in EACH sample —
presence/absence/semi-quantification

Size Letters X

1 =
Rotation of labels on x-
axis

90

At present >1,800 environmental samples >117 million data
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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)
Eroperties ->106,000 substances; UBA DE; JANUS QSAR tool;
ttps://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

e 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

e 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



we are eatingrsame fish.

just with-the-fork

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




