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USTJGC'[S = Expected compounds whose exact mass can

, " be screened
‘ b LA

'Non-target.s\'v M, All remaining components with
| no prior information

Definitions from Schymanski et al., 2015, ABC



General workflow
Three application examples

= Evaluation of wastewater treatment
technologies

= Assessment of (political) mitigation measures
using sediment archives

= Daily monitoring of river Rhine
NORMAN experiences

Conclusions
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Target versus Non-target Screening
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= high mass accuracy (< 0.001 Da)
= high mass resolution (> 40°000)

Compound databases
Suspect lists

= high sensitivity in fullscan mode « Spectra libraries
« high stability over time « Computational tools mi:rag
Theoretical mass "' MassBankew  ¥EPA
~~ _ Measured mass Chemistry
100 4 s Mass accuracy

NORMAN Suspect lists m

http://normandata.eu/normansusdat/
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Sediment

Experiments Treatment Monitoring

Sampling

Space &Time

Before & After
Hot spots

v

—

Sample
Archive

Hollender et al, EST, 2017
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In Environmental Monitoring

Frequency of occurrence
High intensity

Spatial trend along river
Trend over time at monitoring site Time
High toxicity (effect-directed analysis) Pattern

Intens ity

For Chemicals Management

Effectiveness of regulation: e.g. occurrence in water, sediment and biota
(using suspect screening)

Effectiveness of mitigation measure
e.g. wastewater treatment:
- persistence, elimination,

formation of transformation products




éawag

aquatic research

» Compare before and after treatment

Log(Intensity)
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Statistical tools: Principal component analysis of Non-target Peaks

Scores Plot for Nontarget scaled peaks Loading Plot for Nontarget scaled peaks
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Schollée et al., 2015, Anal. Chem.
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Ozone addition
2,3,4,5mg/L Oq
> OGS ol > >
C:DI - o O o O Post
% 3 O ) treat'men_t:
® 5 Ol O sandfiltration
=1 O 0|l &
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\/ — Oll O ‘v’
MO /::3 RN CH,
dealkylation oxidation
Venla?ai;iine oH "

Schollée et al., Wat. Res. 142 (2018) 267-278; Venlafaxine TPs in: RUa-Gomez et al. 2012; Gulde et al. 201¢€



Lake sediment cores
Temporal trend of non-target contaminants

Intensity

2014

Chiaia-Hernandez et al. ES&T 2013, 47(2) pp. 976-986
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Analytical method

* Freeze-drying &
homogenization

« Extraction &
purification

« Chromatographic
separation

* Orbitrap-ESI-
HRMS/MS
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= 1Trichlocarban Upgrade of
" wastewater
Features: treatment
. 651 [
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= Postharvest fungicide for citrus fruits
= Almost no application in Switzerland
= Entering Switzerland with imported fruits?

Chiaia-Hernandez et al. ES&T 2017, 51, 12547-12556



enviMass

iPat: isotope pattern ¢ X
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Departement fir Wirtschaft, Soziales und Umwelt des Kantons Basel-Stadt
Amt fiir Umwelt und Energie
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Solid phase extraction followed by LC-HRMS/MS (Orbitrap)
High resolved full scan spectra & MSMS fragmentation spectra

Target analysis

50 250/
Priority Site specific
substances substances

X calibration X calibration

X exact X semi-quant.
quantification guantification

X manual data X automated
processing processing

Ruff et al., Aqua & Gas 2013, 5: 16-25

Non-target analysis

remaining masses
o0

Time profiles
Statistical analysis
Changes / trends

Prioritization

enviMass

gy
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Database search

Prioritization of hits with information on industrial production
Confirmation with reference standard

Prioritization using time profiles 1
Previously unknown chemicals detected due to “stand-out” patterns
1.0
@’”‘L"j precursor in the synthesis of t_h_?_ El_r_u_g__r_lf_a_l_l_rl __________ 7l os
05 - PPA o emeemmmeememmsmmmemeeeee : -1
:‘ p—
E. 05 E
el ﬁ
g 04t 0.2t E
Ju 2014 2015 2016 £
c —_—
¢ Identification 2
S « Molecular formula assignment 3

» 10 major spills of non-target compounds in 2014 with > 25 tons of load

Hollender et al, Env. Sci. Technol. 2017, 51: 11505-11512 Data of the Rhine monitoring station



NORMAN experiences since 2012 o'

Goal: Comparison & harmonization of NTS methods in Europe

Collaborative trials on water (Schymanski et al. ABC (2015) 407: 6237-6255)
and dust (Rostkowski et al, in prep.)

» Liquid & gas chromatography are complementary
» Need for exchange of suspect lists & mass spectra
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NORMAN Suspect List Exchange o'

= http://www.norman-network.com/?g=node/236 mi.ln

LR RSITE (Do

= 28 lists available ... specialist collections to market lists
* Integrated in NORMAN Databases & CompTox Chemistry Dashboard
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Schymanski, Aalizadeh et al. in prep; https://www.researchgate.net/project/Supporting-Mass-Spectrometry-Through-Cheminformatics



http://www.norman-network.com/?q=node/236
https://www.researchgate.net/project/Supporting-Mass-Spectrometry-Through-Cheminformatics
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Open access mass spectra library e AN
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Retrospective screening of emerging suspects
- an early warning system
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NORMAN Digital Sample Freezing Platform

Retrospective screening of REACH chemicals in
Black Sea samples (various matrices)
Occurrence Results
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Interactive heatmap available at http://norman-data.eu/NORMAN-REACH
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Non-target screening ready to be used in regulation?

Yes!

» Successful examples like the Rhine monitoring stations exist

» EXxcellent instrumentation, databases and data analysis tools are
available

» Digitalization & data sharing opens interesting opportunities for
chemicals management in river basins and all over Europe

Next steps

» Further implementation in practice labs
» Improved management of the amount of data

» Linking of non-target data with chemical registration & management

[ YR ..
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