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~ 100 000 chemicals
on the market
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RISKS
HAZARDS EXPOSURES

~ 22600 chemicals
with a use over
1tonne per year

~4700 chemicals
with a use over
100 tonnes per year
prioritised in

hazard characterisation

and evaluation

KE: EEA2020), p.239.
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E= A9 EdE 2A9 ¥ ¢ Q= ff— H A EA(SNTS: Suspect and
Non-Target Screening)? 7|§o| &dsHA 7 & =ojg 1

9) HIEA EA7|ML Non-Target Screening(NTS) = Non-Target AnalysisONTA)Z AL},

~10 000 chemicals
fairly well characterised for
a subset of their hazards and exposures

~ 20 000 chemicals
with limited characterisation for
their hazards and exposures

~ 70 000 chemicals
with poor characterisation of
their hazards and exposures
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ATHIE 2-1 #x).15 RN 71&9] 7idat 3 eFshad lolgHlolA W HH
5= & ESF 345 oyt tiEA Q] EHEO0Z = ChemSpider, PubChem 5°]
AoH o5 Fof oo tigt JEE TRoHA EWA] SNTSS] o] 7FssHA H Ut

Lt. SNTS X& Hx}
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13) Sheldon et al.(1978).
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(b)

R=20,000, average QTOF analyzer R=100,000, Orbitrapanalyzer

(a)

149.0638 149.0705 - 149.0638 149.0705

/A0 - w A0

Glutamate Glutamate
Natural Natural
. (C5HONO4) (C5HONO4)
Al g,
2. z
2 g Ao
£ - Glutamine 2 . Glutamine
o two 15N labeled = . two 15N labeled
(C5H10'°N203) 8 (C5H10""N203)

Alpo

149,057’i

m/z m/z

At&: ThermoFisher, “CHAIAM[SIS {18t HRMS RZZAYR, ZAMAU: 2024.5.17.
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FasrEd 1F 5, EHR7ISRIE(VOC: Volatile Organic Compounds),
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[ GC-MS pesticides

pharmaceuticals surfactants

Nltrosamlnes
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hydrocarbons bromlaated 4
K [alkylbenzene ( PCB) PCDDIF compounds
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=40] EAsAY 7|E0 2450 ARV g 224 TFsgdol &t M 2b9] 4
o= 2a9] F¢ETe 19 AT W o ey, A9 HolHE S5 gjld S20]
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Example Identification confidence Minimum data requirements

Level 1: Confirmed structure 2 RT Ref d
e by reference standard MS, MS%, RT, Reference Std.

A,
ch A Level 2: Probable structure
a) by library spectrum match MS, MS?, Library MS?
b) by diagnostic evidence MS, MS?, Exp. data

2
structure, substituent, class MS, M, Exp. data

= A { Level 3: Tentative candidate(s)

{ Level 4: Unequivocal molecular formula  MS isotope/adduct

.......... -
1
i

i 1920757
.

{ Level 5: Exact mass of interest MS

At=: Schymanski et al.(2014), p.2098.
SNTSOIAM 2Rl SZ9| =0l L= J|E

N

0] =) SNTS Q7aAlol A, SNTSE Skelsl £29] Schymanski #18 2789] 4]
3 e okfel 2ol AXNSIAI

4 ot 2EEANY] AZETH A HEE A S8E YA Y
(Isotopic pattern), A% Z7| mEo] AX|sk= H¢
o gl 2a: FE= BAFR dfiFcks =Eo) Hitt #2224 |7 BV
739, mzCloud, massBank®} 72 Hlo]g{Ho]A
dlojedolA W sig 49 7S A% Z0d wiE ZE7E EAfsi,
LC-HRMS #412 &3 A4 A5 2708 die FE7} glolH|o] Aot U
« ¥ 2b: HloJefHjo]A o] F8%= S thet A 2707 s FE7F EA5HA]

17) =83 ArA7149(2022), p.82.
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18) Charbonnet et al.(2022), p.474.
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g 1a | EESHI 7Y 27t v v v v v v
28 2a | 2to|E=2f2|Qt 2| v v v i 4
_ 21; 23;
2 2b | Ha ZHE mE 27 v v v v a3 e
= 22; 22;
2 2c | SFH A v v v v > 3 2g o
=1 21,
2| 3a | {IX| O] A =& v v v v i~ 25190 F
>3 o%|
)
0 21;
B3y | T B ol e vl v Y| s | 2OR0E
233 | 2T
21;
E2F AP R TYE 2 7|8t >1; 2519 aE
| = = ;
AE% | gmsu N Y Y | eEas | wx
(in silico)
SEH A 7|e HEN = 22
Bl = U v v v v !
2{|'# 3d B2 > 2j|'dl 2a
24 [ T ERA UK v v v
2 5a | PFAS E2 LX|(FHEN) v
22;
2351902
B4 5b | PFAS T YR|HIEHEN)| v v s ogln
(in silico)
XtZ: Charbonnet et al.(2022), p.4745 EZ XMAt HA,
= = HE S5 24 =]
ISRl SNTSE SOIE MEsteletEel Mzl 21 W

ki

2) Hilgids st 22 &l M 2o

i

A27goll A a7hE FH9 *J% FalsishEd YIEYI9] NORMAN Z2AE 9] Ush
oz Fo= WAl YS F8slo] SNTSZ BRld EH9 AFEE H5slsi= e
EEIATHIE 2-7 32). #HAlEdS 55 £ 2] A=k Fof WS 71| 9ok,

49| AFE FR1Z o 8EE ARl wet A5EE M5E Fofsto] HF A4E
w731, 1 <=0 g whe} fMEE Fofoh= HHAlo|tt19) oj2fgt HRAE = SNTS 7]Ho|
aeiE 1 1EsF 9ad A, 5YH AR g RoE flste] Fard et Qi

19) Alygizakis et al.(2023).



Identification Points (IP)

i nts
Requireme earned
Precursor ion (Accuracy < 2 mDa /5 ppr, R>15000) mandatory
Retention time £ 0.2 min (only applicable in target) 0.40
Predicted Retention time index (only applicable in suspect where
retention time match is not available, validated approach with 0.15
provided uncertainty)
Isotopic fit 0.20
{at least one isotope: abundance and accuracy of M+1, M+2,...) '
Maost intense experimental fragment ion 0.20

All other experimental fragment ions

Number of experimental fragments normalized to the total number 0.20
of fragments in the library

The “All other experimental fragment ions” score is penalized if the

number of other experimental fragments present in the database is -0.10
2 or less
In silico predicted fragment lons in case experimental fragments are
not available
Number of experimental fragments normalized to the total number 0.20

of fragments in the library
max number of fragments in library=10 most intense
Only DIA -0.10

Xt=: Alygizakis et al.(2023), p.7.
Hel2{dS S8t NTS RIZHE A= 20 B

2. $=H2H Roll=lel=2 ZLHEY 7|8

7t. MEHSX|SRM(EDA: Effect-Directed Analysis)

1) EDA 7HQ

Y EFFAFEA(EDA: Effect-Directed Analysis) 84 Alg0]| EAck= 58 54 ¥
=45 AEcks f8% =o|th202)) v, BAE, A EY 59 & Al=dle oF
T4 F ol siekEo] ZedHo] Qlof o] FollA F8 =4 Al =E2 AEshs A
- dzjott. EDAS] ¥ete A 238 Higes ddider w2 S4S Hole

AEE 2ol Alme] B E0le ZlolH olF, 2 0] dish A=d7d H oot
A4S TR0k B2 F4S B BN 2 S4ede ’51@5}74] At O] g ’f:_]?:
o] ZaL EsARL, o] E‘/]Ei"ﬂﬂ A &

20) Brack et al.(2016), p.1075.
21) Hong et al.(2023), p.19148.
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2) SNTS2to| Aty

SNTS= AlE0] EAol= He 242 AS0h! A¥Hske= 22 Z3= 51, EDAC] 7-85HA
Hgsio] 54 Rojold 54 gol B9 Mg & ot rqu EDAS} NTSO| 28 A1
3 AlmolA sRbEe] FAAE =400l Higt HEIF BE3 & NTS °P74]§ ';L%‘—
tﬂ _B_J,].XJ_E g]— E] o
Holu, |9 245 xshs 74 HeE
ZYEFH(EBM: Effect-Based Monitoring)
Sk A2 AT A& 7t EDAY 482 fIdiAl= EBMY Zlo| Ag§=|ofof
1, o]t BEHA &S ol&sto] 84 ]E L S P = oz
B7}el= Zolth EBM2 gfelAof oJ&Egt HUE S KTt 4= 9lon EUE S4HCE
e oIz
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i
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3) EDAQ NTS7t Zgtel 24 HXt

EDASF NI 39S 24 218 (18 2:9°] Hehi3: 332 8 59A= Lproyle

WA, TeA(Step DolAE A i91 2% U BEiol JREFL 43

RO YIS 19l ], 0 54 FAS AW P EANE AN, 2001 (Step 20
At 4 B AN HUE 250 242 B3 el

Aepslela, 14 SRIEC] ok AT 54 % ALgstel TEE BHS vmRroRH
1

Z
i
jgz
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e
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H1
i

=4 48 E4(Potency balance analysis)& 33ttt sHA|RF EA45H SIsHE2lo] HHE Y
5/4E 389] A¥oHA] £ Aol = NTSE 33ttt NTSE 3 of HRMSS] 7171
21 23
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o8] A2 =4 FHEES A¥sk= Eﬂ 1% S5k}, o] /\1% S5 7 7
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A SREZ Higt i}ﬂ A =45H] ERlE ARt o] Y= ﬂ‘-ﬁ—EmO] 010101:‘3}
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g3ttt Az Add %*é%élo] e 549 Ad FES A

EDA7} oAz

o

j1o_1«‘

i

i
oﬁ
[>
=)
|m
alts)
1
0,

in
o
ACh

rﬂ
paus
b
il
>
3o,
e
)
v
ok
o
ok
e
)

22) EBscher et al.(2020), p.390.
23) Escher et al.(2018), p.749.

24) in vitro 3 in vivoR 5, AdERt A2 FAHl weh AlmoA vkgske sighEe] dEol
oy 2= 9le.



Procedure of Effect-Directed Analysis Combined with Non-Target Screening

Environmental ’—\
samples / - Target Chemical Quantifi
— | Fractionation }—__ - analysis | // " f -«\
/ - ~ e ~ gonfirmatio ~catio
: ,/ }"/ N/ 4 R \
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ﬂ—‘— / \
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‘\ \}/__. /A T ' . Al
J S
> Jlf::w m\h_-«/ N\ fflon targe Data ) AN oxicalogic: AW dentification
bioassa&/ screening cessin o atio calculati of major
B toxicants
“Relative potency valu
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Xt=: Hong et al.(2023), p.19149.
EDA Xz} ZAIE

Lt Sk 7|8t HSHWBE: Wastewater—Based Epidemiology)
1) WBE 72

of 7]HF JSHWBE: Wastewater-Based Epidemiology) T+ 5k 7] ZAIA|I A=
19399l AotupH] Hio]#HA ZHAE H3f| A2 Z-E5 1™, 2003 AlARA7|F7F 4~oF
o] Blol2| A ZHAIE 913 Sk 718 ek FAH 0 R A Hsleith25) sk WA
QR TRt QA HEE, IS S01 B4 mlekw, QofRE =4, 8 Li=4, sokEd,
Aa BYA|, A 5= Rty wEbA WBEE §4 HIo|QUIAE SkeollA 54
Skal 71 AR ol U 29 Bfe), FESH 94-9] SRt R HRIth wEk WBES
&3l ZEZo| L oYk £ A Ho| AFAet = e tigt AARE kE: JRE IS

% 9lck20)
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Sl o] e A, 2EsH SJ51E Fatelr] A i WL Bast sk
@A) ) mUE AAL A RO g Fe A AR HEF 18)9)
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25) Singer et al.(2023), p.408.
26) Kasprzyk-Hordern et al.(2023), p.1310009.
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=9 7 30 web WBEE B3 A AlRte Al R AE srks

Aol % 9 SeISIEY TS BT 2 95
2) WBE2| SNTS 88

WBEE #A7HE &4 sfetad a3 ZEHOR ofsfg ¢ U= Aol AUt
olFet AHS o R, 7|E AFolA WBE= S2H4E H7H|, dAAl, 5F 59 A
EES Bk H A8 eH, ol S el kE wE 3 811S B
At AR 7Y, LLEH L0}, S5 5ol dEH FolEdd st

HlAH)ER, ZEEC|E 7iaAlo] tis] WBES &% =387 54 S AHE
2-1 F=x).

WBEE 0[8510] sfel2X 20| ZAE At

ZAFEl HIO|Q0OA A K|
=0 « Q87 =71, AHFX 5002t H)Y
- I EZ0/=A  LL290|(47H ZAI, HFXE 902 EH)Z
- E2|0RRA|, Q711 < QBN 271, HFR 1602t H)¥
- | =371°
LR 2 . gzgaﬂgaop
e o HIZ(GI ZA|, HFAF 1202t H 0fAH9)
HlaHER . QAEFUZ|OPE
o ABQI137H =A™
TER0|E THAK - QAER|UR|0PY
« 227 =AY

1) Rousis et al.(2017). 2) Rousis et al.(2020).

3) Rousis et al.(2021). 4) Been et al.(2018).

5) O'Brien et al.(2015). 6) Lopardo et al.(2019).

7) Kasprzyk-Hordern et al.(2021).  8) Tang et al.(2020a)

9) Tang et al.(2020b). 10) Gonzalez-Marifio et al.(2021).
11) Du et al.(2018).

Kt=: Kasprzyk-Hordern et al.(2023)2 HIEOZ XAt 244,

FA7HA] WBES 2831 Slted =3W7ie 72 14 #40] L8O, SNTSS &8¢t
e =271 52]% 5] =8| Qirt. WBES] SNTS =92 A= 49 Wt BUET,
A28 Hlo|QulF|o] BHAL Tt 4= Q= 7]3]7} 2ol AL}, 1 AR, 20224 W7o SeigA
Ao} 1671 steAf 2ol SNTSE A-&-sto] mUEF tide] obd 14719 7id 23t
SRIET 17119 FEBleitE 152 HET HE AUth27) Jeong et al.(2022)0014=
49 A A 27 FP6k3eH, olF S5 A Bt Badt 2w

Hed
=

=2

mlo

27) Jeong et al.(2022), p.129378.



28) Vogel et al.(2024), p.8518.
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SRHIEY BT Sel 53

NORMAN HEZ=

0= SHESHUS EPA)
U= £

QAER|0 HHH
NEREEEE

o8

A2A EAWAG
HEZEE

7|EF SNTS E=HE

© 0N akkwbd--

1. NORMAN HEL=

7t HiE

NORMANZ Al g3 Rafede] HUBFES A% £ A9, 74 9 #7|3e
YELQFZ 29300 200549 9¥€of 1 Y3]I(EC: European Commission)2] 302 A
=St o]F 2009¢0] FAolH Aol At FofEtetEdS = He olsiA
Ze] wjge] VIEQIAE AH=E|Qlct. NORMAN HIESF9] Eit ofet 2t

o EYaoln EHsty A9 YEYAE [3) Bo| g A47HsT B
o B W At fASIEY ol TS

o Al TSI that A W Ax

o T3kt e shii(Bridge) BT

o Mze TUHY TATH B4 9 B4121el 4% (Botom-up) UM RS

ot BB

=2 AF

29) Network of Reference Laboratories, Research centres, and related organisations for
monitoring of emerging environmental substances.

30) NORMAN, “Welcome to the NORMAN Network”, AAY: 2024.5.17.



EQF Al SER3 Ee] AR weh Almay, fs) W7 ¥ aeAll E 284S
Aol 354U 54 7Holy HUHY =75 A5t F9ske A9 =8, &4 34
(Problem-oriented) 972} x]4]2] Mgo] TAH CFsHAIIF TRAEES F3) Al Falsist
=20 High A4 7 =gk vlAde 7HAAL 55kl Qi o] 913 NORMAN HIE

Y= AR} 15 )9, 94, dolelols, PUE PF 3 % 5ol thopt PE e 24
sfe) et ARUEE ofet 44 23o0] Bl tekd 7|83 Fstn ek

NORMAN HEZoA 7 Y159 FHI= thFiL e A FA= Al Rsfskst
=49 $AeRE 4 EUEHPS I3t A= 78(Bioassay)2t BAFA|AHBiomarker),
fofelelEe] Q1S 9Jgt FDA, Wie % ulo]I&2 {19 n|gzt QJEA, i) Akt
S Al FoisfekEd, Al 28 W Al fslistekEdo] qlom, At H7T1Ee] FHE

At FofelelEdS fIet 5 Alm AFet € HUE TS et H#E E47eS R
olc}.31)

NORMAN HIEQF+= BEC, F-H3FEAH(BECHA: European CHemicals Agency), 54
34, A8 =71 B= dYstal itk olE olsj#AR= NORMAN Z2A|Eo] O3]
T AYE S-F51L NORMAN HIERH9] k% 2E/ 50] sk T Alyt -Rafisket
=2} AA7N ] 7]ofstal

Lt =3-H|

FH
12

NORMAN YE$JZE HRMSO] et B2 Hlgto s telst NTS Tl 978 43eha

Olth. NTS 9718S w4 9778 Fe= Ag=iglet 1 o9 NTS7H NORMAN

YEQH0] 20 4Rl SolssEo] Suee) 44, setedo] it 9%, A
olKe] A5t SalEkEd Belo] £Re 7]o)7] Yol

NTS ¥4IEE 20159 9ol FA1H 02 2pE|0] 32) AfA Af Bl |&ATA
(Fawag: Swiss Federal Institute of Aquatic Science and Technology)33)7} 35}l
Qlom, &£=H}7]o}9] Environment Institute,349) =2 o] EATANIVA: Norwegian
Institute for Water Research),35) =29o] 7]} 273 AEA(NILU: Norwegian

Institute for Air Research),30) dE2x= FHATLAE(UFZ: Helmholtz Centre for

31) Dulio et al.(2018), p.3.

32) NORMAN, “Cross-Working Group Activity NTS", AMY: 2024.5.17.
33) Eawag, ‘Portrait”, AXY: 2024.5.17.

34) Environment Institute, “Company Profile”, AMY: 2024.5.17.

35) NIVA, “About Us”, AMY: 2024.5.17.
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Environmental Research),37) o}g|Y] thdtw(National and Kapodistrian University of
Athens),38) EXX23 djsta Y AJ2Jst A|AH] AE|(LCSB: Luxembourg Centre for
Systems Biomedicine)392} @glstal Q.

NTS 94159 8 dFE (& 3-Dof Herilth. A7d1%2 LC-HRMS® GC-MSE

&3 NTS Z2EZ9] 5% FAI5HH of7]dl= vt €7 miAlole] 3-8 F=sH
9-‘4‘3‘:6] 71H9] S ZEo] Utk Eot RFoiEE 20 ER1y R HO g Ekisio
7 999] EX 9 dERT} 7S A S5gtetE2AE SISt JEE Sd)sit}. o]
w2} Digital Sample Freezing Platform, NORMAN MassBank H|o]E[#]o|A 5o] 7Rt
=L, A 1,00070 olde] SR frefietetEdel A9 2% e FE7T FEo]
SNTSO E-8=1 9}, ESH NORMANOAE Collaborative Trial(CT)& Z2J5t0] A8
7+ 8o, HAER, A9 22 54 & YLF ALsiint. 18T ofyE &4
E400 wt dERle dE AR dE5T & Sl HEE ARE AIERTL: Retention Time
Index)E ST 4~ = YIS 7Ndotal B2 o] FAA At fofetelads 3lard

HEX(Retrospective analysis)O 2 BA5FATT.

(¢}

=2

il
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EE3EEE NORMAN HIEQIT LY NTS QZI29 =Q o2 LR
2

Tz FQ AF W

1 | M= FZRH 24, 25 2 437K 2ok smart 3222 324 F5 MY
M2z RoisfelEd &lo X@s flet AMRRU= HI0jHo| Wats ZXIst| 2ol

2 | Suspect List Exchange, NormaNEWS, RTI prediction 221} Z2 O|LMEIEE

M5k 2K

HIEN S22 2012 st gk AHEZ GH|0|HH|0|A(K: NORMAN MassBank, Digital

Sample Freezing Platform)S Al

4 | HEN 2M0| ot 8 Z=HMES ORI, 21 2 43

5 | 7IEF OIE AAE F71M01 [IES MElotK FA LY £EE RA|
Xt=2: NORMAN, “Cross-Working Group Activity NTS”, ZAQl: 2024517 HIECZ XXt Xhy.

3

NORMAN UYERF2] NTSe} #E A7t 9] 8 JFe} d S ofefie} Fol
25kt

X~

N 2M EE9| ZR(SLE: Suspect List Exchange)

i
HI

1)
SLE oJYAE|E= 2015300 33 Hol9 7450l 3 LA=29] &el, $-4d=sh,

36) NILU, “About NILU”, AMY: 2024.5.17.

37) UFZ, “Our Vision”, AMY: 2024.5.17.

38) National and Kapodistrian University of Athens, “About Us”, AMY: 2024.5.17.
39) LCSB, “Oveview”, AAY: 2024.5.17.



20249 5¢ 71, 118719] E=0] AlB= 1L 9low,
Aalsldr}, 7 B2oj= 7|20z slehEzo -}
FAE R HA|oR= SMILE(Simplifed Molecular-Input Line-Entry) A&, =A| ssh=4
AHZHInChI: International Chemical Identifier) 5-9] A8 95t AE7} @70, 4
=4 HES 9T BRI A= 3, = ol ZEo] Sl ol# FH= A mids
AZ=o] €A HET F A=FE ATH

ol =
4
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flllo
r>~
ox
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|
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~
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NORMAN SLE7}1°‘8}%$J§€J mEo uje clopst wjlet £3) 219 5] T
=0} 9t} o2 Sof S840l WAR A5t B AKWRSJERPS, $5),4) AEA

1
== “H?JEP‘“X‘ S SRl Y5t ZZ(NORMANEWS, S12; NORMANEWS2, S62),
FEY Q= SFEA 1891 HESBIEY Bl" ZE(PFASTRIER, S9; KEMIPFAS,
S17; OECDPFAS, S25; PFASNTREV19, S46; PFASGLUEGE, S80; PRORISKPFAS,
S89; PFASANEXCH, S95; ECIPFAS, S96; PFASREACH, S100; PARCPFAS, S102;
PFASFCCDB, S117: PFASFCCMIGEX, S118), &H]2} A& A3F2]d-8 SZ(EPACONS,
S22), ARYEAS e Q= EE(EUBIOCIDES, S28), REACH 5% 3lotE3d B2
(REACH2017, $32), ECHACIA 33t Se4AE 7 SS(ECHAPLASTICS, $47), #49
A BUEY 2 o 22 A E9] HBM4EU(Human Biomonitoring for EU)S| Al4F
2HE4 9 dAK E=(CECSCREEN, S71) 5°] Utk

ol FAEE W AT} AT AHE FIl AU AL ARE 59 ARE FHIRt
A0, fEURtAE AR LA HrbdEete] AT o St B2 S550] At
woletelEde] T, =] e 48 SO A8d o AUtk o | oA
B3] 248 EE3513E REACH B2-2 2] o] EIAE, of2] RUEoAE slelg
GA| o2 Fa ERIT < Qlo] 8ottt Eeh W siskedo] HriEe AHAt AlE
&= &0l & 7hsetH, AT FEEAL Jle EEhaE AV Ee

NORMAN SLE7} 555H upAE do]e#o]A FEfQl NORMAN SusDat collection® =2
== o= “MS-ready’ ] FEIZ A=, MS-ready’t 7= Qv E49] 2704

40) NORMAN, “NORMAN SLE", AMY: 2024.5.20.
41) NORMAN SLEQ] &7 BA 229 Sol £319] R3toa JLEE|o] 9)8(S0-S118).
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sigolu £4 Al Yeh=s HES AL dSEE 54 4 52 92 o] A7 AHEH
23, 380 49 HEgt gRlo] £82 4 Urte Aot wEhA 24 74
3 A, gRld B4 A" JEE A &8 4 A =Holqld ESEL NORMAN
SLE= 2737 =/dsta] AHE ZIIT dlo|gH|o]ARl US EPA CompTox Dashboard,
Wit sfekEd RS 7L e SR HlofEHo] A%l PubChem¥t: A|&H 08

FYET YK 3-1 W),

A A% 712 dloleElol 27t AulolEET glom, AR Hlolelol ATt A2
gk, Egh SHRAC] ALG O] Sy YolElol A e Telste] Tt ARl
T40] et NORVANS Wi 941691t 917408 B old e12d At Jus
S 9 st AR st 9RE Sustn Uk oHd WS FF PARCIOL

ZeroPM#¥} 22 F39| Hiy AFZ2AECM ¢ 7EE Zolt

NORMAN SLE= @Esh= A4l ZH YA 7+ g2 S5k d $83% 92 5t
tlole 372t ka4 Sl B7HE 7Sk ol R0l o, ol& &l FEY shte
2, 5] H7HOSOA: One Substance, One Assessment) HHTFI O 20] ATS 2
T+ S Ao= 7|H}

i

sk

42) Partnership for the Assessment of Risks from Chemicals. 35t=2 954 71 TtEVAC R,

A SrEA Ao B7t S EERE 51 Horizon Europed 79 #7] JHZzAE,
43) Zero Persistent and Mobile chemicals. AT} o] 54do] =2 E49 2§ U o=t E4 =29
HAE BAskL SAestely $522% A|Ast7] 1%k Horizon Europe®] ZE2AE,



NORMAN SLEOM XZol= 2 FH 24 =5
No. 2101 A4y EX
S0 SUSDAT NORMAN £ 24 22 X 2|AE )
<5 KWR44) Drinking HE2t= Nieuwegein X% SE40A SRIE OIA| ©
Water Suspect List A2 #EE SHY Med =5
PFAS Suspect List: -
oL |E[7} ARG 2=
S fluorinated substances =H HARUEZH 8% PRAS 55 )
S12 NORMANEWS MEE RfslsiEzel slux AF2Y (4)
S16 | French Monitoring List OZA0AMC o] ZLEHES et S22 =5 (5)
. AIEO| ZXE A0t OiIsEE SfsiEZ
*
S17 | KEMI* Market List (EU MRS ZA0D) 6)
AH =X HMS 5 Ad2|d o
== |

S EUOIN HMEXHZE AR = =2 E= 2015
S28 EUBIOCIDES NORMAN List 0|2 Sif MMEMZ 2K U= | 8)

%XI 2=

= T
S32 REACH2017 > 68,600 REACH%) 52 3524 (9)
Z2HO| SHAXN ol 2210 Cfst == HI0|20FA
S34 | EXPOSOMEXPL HO[EHI0[A (10)
FHsleEAY0 S2AE UMM O|LIMEE0A
S47 | ECHAPLASTICS Mzt 22 (11)
S54 EFSAPRI QEAIEOAO| 212719 REACH SE2X 2429 22 | (12)

. *Swedish Chemicals Agency.
1) NORMAN Network et al.(2024). 2) Sjerps et al.(2016).

3) Trier and Lunderberg(2015). 4) Alygizakis et al.(2018).
5) Dulio and Aalizadeh(2017). 6) Fischer(2023).

7) Phillips et al.(2018). 8) Riidel(2018).

9) Alygizakis and Slobodnik(2018).  10) Neveu et al.(2019).
11) ECHA(2019). 12) Oltmanns et al.(2019).

Xt=Z: NORMAN, “NORMAN Suspect List Exchange”, ZAHQ: 2024.5.208 HIEOZ XAt 2R,

CompTox Chemicals Dashboard

L] e

Xt=: Taha et al.(2022), p.5.
NORMAN SLE®Qt HZ =l 7[Et H|O[E{H|O|A

44) YEH=9] Nieuwegeino] A% & A+4.

45) 949] At A A& (Registration, Bvaluation, Authorisation and Restriction of Chemicals).
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2) NORMAN MH| Z1 AJAEI(NormaNEWS)

NORMAN HEQT+= NTS &&59] 4o = NIVAS}F ASHE tfgto] Fok= 3114
£ Z21E2Ql NORMaNEWS(The NORMAN Early Warning System)& %935kl St
NormaNEWS:= NORMANS] $7150] A2 8 fofelehads gklolols o, S’ Al
AEEE Bt o] thE o] TR HUA Y, o] OFL2 1 BAVEE
B3l 710 EAE AN ARSoM AR IAE E49 A& RIS ok 7[&olt.
olgA Toaxn A FAlol= EAZE HA APARE 23 AGE B3l AHEA ER1E £29

W2 Ao dEL w2l vg ades aig 4 Qo

e
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ox,
wa -
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shelstoit

ojmf ARGEAY F4 B4 52 1Rt IF2 156710 Ede EdstH &4 A=A
of ZA9kQl glolg 24 SAIE BrIskaAr s, de 3
TBEE SRIoP] Y3 LubARl At frafeletadat 71 NTS 401 dEEd Mz
Fofetetede st HlolE e FredEls At (B9) 34 4t 5 7IEE
AAsto] BLS Fofotarat sHirt. NormaNEWSe 285 79 #4 £5-2 NORMAN
SLE° NORMANEWS(S12)2F NORMANEWS2(S62)2] &ei= Alg=|aL St olzet 52
e oo ATolA ELEA] E AFARRAE 2BE 0] AAE s = 7|9E

71E9] Holels &89 3l1A 42 BUE AAl] Z3tEo] AL A, ofF WA
S Al GRSl A A SQ1% 78S Agste, g5 TUEPe) AS, 9L
A7 1) 949 B Sk Ae Aot o] AR B 4 ook T NTS 474
ARUE U 0542 Fefe] Hole] B4/t BRI, ol o W AAS 28 4 o]
A4 AHolt 49 siskes vele A4 A4o] £ee 2 ol

46) Alygizakis et al.(2018), pp.5135-5144.



Wastewater matrices (Negative lonization)

Sludge_Greece
Effluent_Australia_01]
Effluent_Australia_02|
Effluent_Iceland

rk

Effluent_ 09
Effluent_Switzerland_08

SPASC
Losartan
Omeprazole|

Valsartan

Chlorothalonik-d-hydroxy

4 Octylphenol/a-t
4 Octylphenol/a-t

Xt=: Alygizakis et al.(2018), p.5138.
31X 2M0| +HE ARME)A HAEE SHOIR) 55

3) DSFP: Digital Sample Freezing Platform
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47) Alygizakis et al.(2019), pp.129-137.
48) DSFP, “Digital Sample Freezing Platform”, A2Y: 2024.9.9.
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DSFPO] Ho[EE ARE e 2430 dd vEbolEr 7 dz=dn 9 &
o

DSFP Aol Eo) 42 EH A7 FolA European Dust(+82] AWHHA)0E AmHH,
tlolEl7} ofH EX o8 £ SHEY 52 o] W0 R SYE|GE=A], ojuct

7]3o] FojF=A] So] A3 Ik T3 DSFP Yl Hloje] YRE HAoAE (I 3-3)T
2 AE7F A ol 2 S AP of2dt A FHE+= SNTSE dolxl AFE siifsta
TIE ZH= o WS- F85ith B3 oy JREH HolE7t 22 FEHE AYEILL AR
F8 HRE AAH oz Tk 2L SNTSO| HE#Ql &-8-2 98] wi=A] Bash 3t
“golch.

DSFP Ui YRS molo] M| M

HHE M LHE
A= ofolr], o dH, A= EtR], &40, Az 8 YA 24 DAL 717] 43
=, EANE, 1Y, Ak, 8k 5
7171 & | 77| otold, 71&, Z17I9, 7171 Ef, 77| ®EAL 717] 2 & ket 4
7171 85, 0l=at 37, 2, ZE MZAL ZE 20| & g, 28 A 37|,
71 48 | 08y, =Y 88, 2k, 2AF 24 89, collision energy, 2 24 7|H,
2 =7 0il2f HY, HT, calibrants HE S
2XM O§A|, 7|Et H|0|E HE S(data dependent, data independent, full
scan 5)

At&: DSFP, “European Dust”, ZAHQ: 2024.9.1001 Y22 MM MAUS HIEOZ KKt RHY,

A=

e

DSFP+= 3lehE29] 44 o]F 7% o g HUE R AR dizthlolA A1 74
HA] &2 Ed2 54T iAo FAO] 2329 4 e 7IeRe] HIlE kRS
DSFPE IAIZo2 F8sl7] ol 8 Y3 2=(DG ENV: Directorate-General
for ENVironment), +835F=4%, JRC(Joint Research Centre) 53 3 =3t}

49) Alygizakis et al.(2023), p.116944.
50) DSFP, “European Dust”, AA<Y: 2024.9.10.



Conversion of vendor Known substance ( )
LC-HRMS files to mzML (vendor A v Mass of interest
software/ProteoWizard) v Plausible retention time

¥ Fragment ions

Unknown Substance

Peak Picking (Vendor peak- m/z of interest, Experimental RTI
picker/centWave/enviPick) ! (optional)

Digital Sample
Freezing a
Platform Q-

| (User Interface) | - @

Grouping of adducts and
isotopic peaks

Experimental RTI calculation
(normalization of retention
time)

Obtain MS/MS information DeT
from data-dependent files
(optional)

Xt=: Alygizakis et al.(2019), p.131.
DSFP Li HIOIE X% Z2MA

4) NORMAN NTS prioritisation algorithm

7 BA B N FueE

NORMAN®| #afjefstad PAed A daldse 7I2dow 23 245 7Hes
AAEJUHE 3-4 F2). SASH A8 7 7 @AY A2HE vaed, UA 282

AT F e RO S22 wet action FH|IEE vigE). e 12 2E U
A3} 2A7F MY fAEAR ARt JFeH, dE S0 7Y 19 29E 282
Water Framework Directive®] 459 £4 FHE AIM=A "ol 7HEar] 2004
A WA 242 FA 55(Watch List) | 2] kx50 84

T O =2 AHE ¢7] Al =t "ot ZHEIE 3 W B4 B3 8 5 A
zoll, BH AEANA TAAtelH, 7HIE] 49F 58] 42 ofF] ¥ B2 &
gt =4Eolth 7HAE 6 W 42, EYEY A7 B2 EdoH, A de
= B0 AT 3 a3y Mixture effect)”} ZAFE © 27} 9tk NORMAN©] A|A|5H
#2474 28 AR AHS AR o4 o] wEt 2HEE R, 9 d deidl 4
St ARE 5] gt kgo] Vg 4 Utk

o] JHZ 148 W 4719 ol d8=lo] 49 AE9E A0, HAR AL
B0l 44 S TA EZ(Furopean Surface Watch List)>D o2 HIE AT} o|#3H
51) EUR-Lex(2015), “Commission Implementing Decision (EU) 2015/495: Establishing a Watch

List of Substances for Union-Wide Monitoring in The Field of Water Policy Pursuant to
Directive 2008/105/EC of the European Parliament and of the Council”, AXY: 2020.5.22.
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m | = Suspect category
o= = : Exceeds
e 1el=sle|3| = - - ! i - | pNEC
= w 7 = X
g o 5 S a | ¥ + + + + - - + Suff. analylics
2 gl | 5|58 :
- FleE| 8| 2| 5 4 . N N . Frequently
EI ol & E 2 2 datectad
Ll i s ol == . Exp. effect
g olE |2 ' ' ’ ? data
L Cat. | Cat. | Cat. Cat. Cat. Cat. Cat. Total
substances
Cat. 1 1 ' i i
Cat. 3 717+ 7
Cat. 2 7 + + il n.a.
Cat. 5 ? + - ? 277 ar9 486 17 1771
Cat. 4 ? 7| 7 1 72 i3] 145
Cat. 6A | - ' . ' + n.a. a 1 3|
Cat. 6B - + - + n.a. 63 17 109
No data 5744 | 87807 | 18672 | 289 | 63113
Total substances BOGE 3gazo | 19352 | 310 65682
Priarity Legend: medium 326 | low
i wi
uncerlainly
uncertainty 19317

Xt=: Dulio et al.(2024), p.12.

B 24, 25 249 QMo MY ATRIE 53 21 0G0 HE)

Ch. NTS2| HiX &g

NORMAN HIEQZ+= 20189 NTS 7|&9] 84 HYE R} spokad e A ol
FAR PT35S NFISHATHIE 3-6 32).59 F 2071 /¥ =7101A 807 o] 34
A7t w2 T‘wﬂ%ﬁr g3 AXAA NTS 71% 589 24l I %S 41 NTS
dlole 9] 34 3 RUE T slshEd kS gt B8l thaf =2J5i9itt. o] Yafol=
T 193] FH=HDG ENV), FHSISFEAH(ECHA), 5Y3t &28P]ot 59 34 7|
ol EABIE. =ojE FAI= B HUE P SMEE W Adsh] 913t NTSY| 28,
Aot e WY, 3 F Al folisteE A AA Aaet HiE Bt 3 F EAcke
P2 B4 Te, dlolH 9 A% 3f 5ol A

NORMAN gAto|Eof| -7 A2E dHEH, 71 A998 BF=olMe vRE 245
S miERl 2o} 232 glold AJite] WS AFsIRal, ECHAE NTS7F 252
2oz B8] HsiA= REACHSE B 3l &4o] didolofof shal, A==7} fofok
3tH, BU Wl AletH o= /g 7HAok slal 394 SR S8 &= Slofof dtk=
g AFSIA. BT =ATA|Z vEA HolHo| g 7hs 9 H HAIE olsfsk

Z1EA AT A U EAS WA 4 G AR 4§ FACNN a7ss gt dd

N

53) NORMAN, “NORMAN Workshop on NTS for Regulators”, A Y: 2024.5.23.
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== SRS T2} AolA AREE= REACH 55 49 A4S AAsISIH

NORMAN UYEQZ7} 9194E 5ol 22402 AAIRE e, (1) NTSE 34 ZYEH}
sehEd Wk AYE Al A, (2) 5E NTS Z2EZH 4t £4 B
[AARol ast, (3) ZEEFS] EESH= AV HE AYstAY H8ot= At
A o]FoxoF st (4) NTS tlol8 #ejet FRE 93] MER ZeEZo|Y e}
Zash, (5) NTSe A9 HYEE AAZE 7KL e 2e wAIE sidsks 2ol oY
= AL Aok, (6) NTSS} effect-based WHZE2] A|YAE FRgoF Strk= Zloltt,

g et

NORMAN Workshop for regulators
How can non-target screening
techniques support environmental
monitoring and chemicals management?
A= NORMAN, “NORMAN Workshop on NTS for Regulators—Programme”, ZAY: 2024.5.23.

NORMANS| HX|7|2, HMAMKE 2t Y3&

9154 olF NORMAN YEYZAL =0l 8wt F5 43}
S9it 50 o] =Eelde 7o) AR o] o] Y-S Helshainh

o F4| 1: NTSt= ¥4 E+= 34 I ¥ A4 IS AT 5= Ul
REACH, WFD, Marine Strategy Framework &)

4T A7 2 £ oy gAE = U=

o F4 3: BE NTS ZREZH 4380 T4 974%0] g olof ¢

o FA| 4 ®EAR1 NTS tlog &, B7l, 375 ftt M= Z2EZ/Quer}
499t

o F4 5: NTS7F § GA d&8 4 U=SF wso] agh

o FA 6: NTS®}t 9T 7IRHeffect-based)2] WHE2] A|AA|7} o= ofof o

=)

54) Hollender et al.(2019), pp.1-11.
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ST SNTSTE X8t & Ql= Fx| Ol 22
Cllic TR w2 NTS Z2
2R Ql= ORI 2

Water Framework Directive(WFD)

Marine Strategy Framework Directive
28 | (MSFD)
Ambient Air Quality Directive

Drinking Water Directive

Industrial Emissions Directive

e 2UHZ

AARHATIZ Qfot SRt

Regulation on maximum levels for
certain contaminants in food

Regulation on food additives

EX| E2F AHE0|Lt

: : Z RN AP A
Az Regu!atlon on regldues of g%g%ggéalr 00%10 Hes st
vetermqry medmmal products AZ oLjER =xj0| 72 Ag2|Y
Regulation on residues of plant
protection products
Regulation on Authenticity
REACH Regulation o QAIO| ZAZ H|O| | o ZtA XX|Q| FUIE
Plant Protection Products and TN HIES Eet | d™ob| flgt
= | Biocidal Products of efetEd #el | -2 EUHY
==5 [ 'Human and veterinary medicinal | » QA9 A% O M2 7|=)
products Directives (oil: PBTY, « OXIE Hlo[EY
Food contact materials Regulation PMT? A32|d) S| TA S
=Rt Cgrcinlogens and mutagens Effect—d q
ST | Directive olx BLIE ect-directe
HSH analysis

Chemical agents Directive

Z: 1) Persistent, Bioaccumulative, Toxic(REA, MESEM =)

2) Persistent, Mobile, Toxic(FF4A, 0|54, =4).

Xf=: Hollender et al.(2019), p.2E HIEOZ XAt &y

NTSS| == flet 47|12 HAtel X = EA 7|0

A 712 o

OIS 5230l eist 25
:

SISZI0| EXM(from dossiers)

HOE HE =, AIS=Y WS

(Tonnage) == HIO[EQ}t L& B (from dossiers)

> | T
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=

Atz: Hollender et al.(2019), p.62 &ZX6I0 AAH 2.



2. Of= 2EESH(US EPA)

7t HiE

US EPA(United States Environmental Protection Agency)?] A7AR= SNTSS 7ftolal
A I8 %;ﬂ’a} HEoME PHES 7idsto] o AdAoA e d &8
T ULE Tt o BE2 o|siEARLt FEANA SREH, ol wet A9, & A9
AP0l SNTS 71Hs =9 9 &8 4= ULE 2okal QIt}.55 US EPAJAQ] 8

SNTS 28 Hol= thal 7 & AeEchE 3-8 IX).

US EPAOIMS] SNTS & =0F

SNTS 88 3 AR
= AN Ot sfelEH0| 24, HMZ, AW HX|, A S0 EXiot=7t?
SfelEd M9 A% OfH stel=Ant S8f=0| FRHX[?
s ZHA =9 sletEd EX0| FAUQUX?
Effect-directed analysis | &% =220 0T 20| MY SfetE2H0IX|?
HIO| 2017 EhAd OfH 3fSIEH0| HY &42 HEot=X1?

>

At=: US EPA, “Genesis and Study Design for EPA’
(ENTACT)", p.bE HIEfO=Z XAt 2R,

s Non-Targeted Analysis Collaborative Trial

& EoF T & AAe TEiste] A H"i—/ﬂ(ORD Office of Research and
Development)% 20189 100709 AH|R} AEoA 4 EAE F9o1 .50 FA2
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55) US EPA, “Non-Targeted Analysis Research”, AMY: 2024.5.29.
56) Phillips et al.(2018), pp.3125-3135.
57) Newton et al.(2018), pp.297-306.

58) US EPA, “EPA’s Non-Targeted Analysis Research Program: Building Tools to Enable Rapid
Exposure Surveillance”, AAY: 2024.5.29.
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ol2f3t Y& E3f, US EPAE SNTSE 13H4Ql BUERo] &835l0] YA =& ARE

FHstke b & 7Fesst, ol A%t E& BANMS et €2 87 Z8sita

HABIE. ESE R4 Sl 8 E e W AL, Sfebg RSkl me e/ Adat
5 NTS7t &84 FAeH #dd dE7He] do] Fasitha AFstaieh

Ll. US EPA2S| NTS ZU3

US EPAS] ORDE H|BA 243} SI8HEA b4 7S st 53 =75 AlRleIycH s
-7 F%).59) ZHYYZLY FH2 SNTS A+E5 7@4 3FEA AFEY o|UMEEY}
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Sample Analysis via NTA Methods
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60) ORD9] =7} =& A+ A$1A(NERL: National Exposure Research Laboratory)d} A|&7153t
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61) Ulrich et al.(2019), pp.853-866.

62) US EPA, “Cross-Laboratory Comparison of Non-Targeted Analysis Method Performance
using Complex Synthetic Mixtures”, A Y: 2024.5.29.
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ToxCast :>
Chemicals
100-400  100-400  100-400 100400 100400 100400  100.400 100400  10D-400  100-400
chemicas chemicals chemicals chemicals chemicals chemicals chemicals chemicals chemicals :I‘cmi:all/
Lab A Lab C
| l E =
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with certain methods? 4an_we_expan
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Whatimpurities!
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At=: US EPA, “EPA’s Non-Targeted Analysis Research Program: Building Tools to Enable Rapid
Exposure Surveillance”, p.15, ZiAiQ: 2024.5.29.

ENTACTS E=HE DAL

2l. BPANTA

H]HA EA0] X]419] A (BPANTA: Best Practice for Non-Target Analysis) H7 15>
NTSS] =AIAE sidst7] fls ABEAHTLEH 3-9 3%).63) 2018 ENTACT HaF
M= AEA 7+ Axte] 3E&HQ H|WE I3k NTSY| 8oiet B9 37, 24 dajel 23t
Huzt 598 o] WiAmi2 2%, "xuia 2474 o]Fol= NTS 549 55k HAE
59 A% 5ol digt o 597k AL, of=t Ao TRt =0jef o] Al E ofof
Ioh= Fofate] Fo= BPANTAZE A= Ut BPANTAE US EPASH W= B4
(NIST: National Institute of Standards and Technology)”} &3l Ut
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63) BP4NTA, “About”, AMY: 2024.5.29.
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BP4NTA  [EHEE

BENCHMARKING AND PUBLICATIONS EPA’s Non-Targeted Analysis Collaborative Trial

FOR NON-TARGETED ANALYSIS

Definitions Performance Reporting Reference Evaluation Performance
& Guidance + Metrics + Criteria + Materials + Protocols + Benchmarks

At&: US EPA, “Cross—Laboratory Comparison of Non-Targeted Analysis Method Performance
Using Complex Synthetic Mixtures”, p.23.
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64) BP4ANTA, “NTA Study Reporting Tool(SRT)”, AAY: 2024.5.29.
65) Peter et al.(2021), pp.13870-13879.
66) McCord et al.(2022), p.107011.
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At=: McCord et al.(2022), p.3.
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67) Peter et al.(2021), pp.13870-13879.

68) US EPA, “EPA’s Non-Targeted Analysis WebApp: A Web-Based Software Tool for Production-
Level NTA", A : 2024.5.29.
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Atz US EPA, “EPA’s Non-Targeted Analysis WebApp: A Web-Based Software
Tool for Production—-Level NTA”, ZAM: 2024.5.29.

US EPA2| NTS WebAppQ| X8 Hiix
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69) HSAC, “Recommendations for a Prioritisation and Early Warning System (PEWS) on Chemicals
in the Environment”, AAY: 2024.6.5.



Cross-government Working Group)°] 2KpE]9lom, of7|o= AFEMT SEH(SEPA:
Scottish Environment Protection Agency), 9= RZAHH(UK Health Security
Agency), 9= S3AE & (Department for Environment, Food & Rural affairs)
So] ZetE]o] it o] YA IFE XA wot= EHS Algohy =9 o) THE
HAEAE Aske A8E itk 20219 B & SfokEEe] ikt PEWS diel Beisto]
o B2 AHE YUS|(HSAC: Hazardous Substances Advisory Committee)70)0f|A]
L7ReE EA A= B B0l B BE M=o NTSE 3T IJFS 245 A=
7IH=H, o]t o] EAE EAY 7|0 BUE T HA| g dfehEds ERIsk=
R 7FssHAl & Aoletal AFsIgirt. ESF oF &3 NORMAN HIERH0] 7]ofg Aol
HSAC+= #7370l 4 Al=oll NTSE 285k 71e 7dshs 22 93] AX_taL
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PEWS@environment-agency.gov.uk
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| ;
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6. Track and Environment
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I I I I H
Risk

where necessary

A= Sims(2022), “Chemicals of Concern: A Prioritisation and Early Warning System for England”,
p.1, AMQ: 2024.6.5.

BEEIVE 3= 249 Ut ME 1 AAR(PEWS)

70) HSACE &A1 fofled25e &4 7t 172 Bosk= Ao tigh A&7 At Algsk=
9.
71) HSAC, “Recommendations for a Prioritisation and Early Warning System (PEWS) on Chemicals
in the Environment”, AMY: 2024.6.5.
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72) UBA, “Organisation”, HMY: 2024.6.3.

73) Bundesministerium(ZOZZ) pp.1-191.

74) CALUX®2 &4 sleha2e] 24 o7& A&l Fslohs vl AME= Hio| AIA AIARIC R,
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At=: Bundesministerium(2022), p.895 HIEOZ XX} AHM.

6. Hinj7 2EESH

dnte S 2 5 %(The Danish Environmental Protection Agency) 20224, dPt=9]
skrAEgollA fofrl B4 SEfA|of SNTSE 2187t AFHIAE WSHATHTH 3-13
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75) Ministry of Denmark-Environmental Protection Agency, “Non-Targeted and Suspect Screening
of Sewage Sludge(HITLIST4)", HMY: 2024.6.5.

49



50

Output file from the compound
decoverer

{ Feature prioritization criteria ]

Priogitized

E L Pirad il
Features list

Formla Only

Structursl informstion

M5 based
fragment
match

Low pecteal Level 3

match o

{tentatve

candidate]

Highav spectral
Yes maich scone

Relerence
standard

No reference standard

v

Level 2
{Probabile
strcture]

At=: Ministry of Denmark-Environmental Protection Agency, ‘Non-Targeted and Suspect
Screening of Sewage Sludge(HITLIST4)", p.24, ZMA: 2024.6.5.
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A= UBA, “Ad-hoc Assessment for Water Monitoring of the Future”, p.1, ZA: 2024.6.10.
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76) UBA, “NTS Portal”, AMY: 2024.6.10.

77) UBA, “Ad-Hoc Assessment for Water Monitoring of the Future”, HMY: 2024.6.10.
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78) Eawag, “Searching for Unknown Substances”, HMY: 2024.3.22.

79) Bawag, “Suspect and Non-Target Screening of Organic Micropollutants in Swiss Groundwaters’,
AL 2024.6.12.

80) 2helz meAEo] wpaRe BUEY HUL L

81) Eawag, “Target- and Non-target Screening of Organic Pollutants at the International
Monitoring Station of the River Rhine at Basel”, AAY: 2024.6.12.
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A1491 KWR Watercycle Research Institute®] 8%5t0] SNTS? #HH AFE 59
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82) Juliane Hollender(2022), p.26.
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83) Rijkswaterstaat, ‘Non-Target Screening (NTS) bij Rijkswaterstaat - werkzaamheden 2023”,
AL 2024.6.12.

84) KWR(2023), pp.1-12.
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9. 7|Et SNTS Z2HE

7. 2121 2040(Rhine 2040)

2]
oA, SARES, YEdE, A9V 5508 Qe BASHL A4S Eosks RAE
A2 A Bt 2RI Wt ofd FNA 24 £42 53l 2= S
fom FHZoli= LC-HRMSE ©l-&%t SNTS 7| Agd 274 Ao H-8skaL qlrk.
2RI HUEH T2 73 AYR|E= ol Bo A YYUS(CPR: International
Commission for the Protection of the Rhine)?} 57 G=852 BA7|HE F]Z|5}slal

= BANAY o|UYMEEE AZdsr] {5l 2021 9FE 202487H4] wHA=H HAIE 53
FOItHIE 3-16, 119 3-17 3%).80) o] IZAES] 4.2 RUER JYojA d4Hoz
ALE 7 U= FAIF0|AL Y FAF Aol A&SH HlolE A2|et 57 H v #A AFEY
glolBE Adols M2 A 7dshks Zlolth. Z=AEofA i SNTS &2 7|&0
Al LA=EE ofyzt FAHEAY o2 Hre A 4] gk WHigt 0] e 7 9
EEE YR HUEHSK= ) 7]ofd Aok TS of et A dERl B AEAA|
2 B HE A & AAH Aot QYU 7HY, A}, 5, A9 73 5)9
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Non-target screenin

1.0 ‘I
Successful International

Non-centralized Optimized sample preparation Centralr'z_ed
Innovative

Harmonized & centralized data analysis Fast
Semi automated detection and location of water pollution L
Identify unknown contaminants

River Rhine _— n
cme—
e

XtZ: ICPR, “Background”, Z4AHl: 2024

6.1
FEIEETA 210170 HIEN 2 OD2HE JHQ

(@]

85) AQA vpAlELESE 317 oL R H(AUE: Amt fiir Umwelt und Energie des Kantons Basel-Stadt),
= viiR 28| 233 S4H(LUBW: Landesanstalt fir Umwelt Baden-Wiirttemberg), ¥
A 5-88F AELA(BIG: Bundesanstalt fiir Gewasserkunde), ¢ k2 EZRQIHAELET A
373 AHRF EEH(LANUV: Landesamt fiir Natur, Umwelt und Verbraucherschutz Nordrhein-
Westfalen), YEHE= =9 35AM] 9 A0 FH(RWS: Rijkswaterstaat).

86) ICPR, “Pilot Project on Non-Target Screening’, A Y: 2024.6.10.
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IKSR
International Commission for ol . J
the Pratection of the Rhine

[ European Commission ]
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» — Rhi ject Non-Target
Rifkswaterstaat - Ministerie “ e proe, Z o 1arae ) :
A Screening Amt fiir Umwelt und Energie
-‘i"" for Infrastructuur en Basel-Stadt
e Waterstaat
Landesamt fiir Natur, Umwelt ' Landesanstalt fir Umwelt !
und Verbraucherschutz des und Energie Baden- L” » w
Landes Nordrhein-V Wirttemberg
Bundesanstalt fir
Gewdsserkunde
bfg s

XtZ: ICPR, “Participants and Structure of the Project”, ZAM: 2024.6.10.
WEESVA ci0lZ HEXN DT2HE HAANA

Lt RE2| HI0|RZL|EZ(HBMA4EU)

HBM4EU(Human Biomonitoring for Furopean Union) °|YAE|E= GalslstE4 9]
w23} 271l e 2712 AEsio] BAES Agsl] Sig medEs of 30}
9 SEHEEA), FH AYREC)7E Fotod 587H2017~20219) =30t

HBMAEU7} =83t W& & stz Al A=A At frafieieteds gAiske A
(W16: Work Package 16)7F 2™, o] IA|2] EF= M= 7S ARSI A| A= W
At et d S AAld e BASHL, Al RUHT HlolErt &9 stekaE o sy
2 =525 Ykl H 885e Ae S35k Aoltl1d 3-18 A=)

WP16

Known subtances Still unknown
Severe/total data gap subtances
Significant
challengefrisk/cost for
developing targeted
method development

Conventional HBM Suspect Non-targeted
targeted measurement screening screening

Atz HBM4AEU, “Emerging Chemicals Screened in Human Samples”, p.2, ZA: 2024.6.12.
=Rl HBMAEUS| L SNTS 2IF
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87) Meijer et al.(2020), “S71 | CECSCREEN | HBM4FU CECscreen: Screening List for Chemicals
of Emerging Concern Plus Metadata and Predicted Phase 1 Metabolites (NORMAN-SLE-S71.0.1.1)
[Data set]”, AMY: 2024.6.12.

88) HBM4EU, “Policy Brief-Emerging Chemicals”, A Y: 2024.6.12.
89) EC, “Emerging Issues and the Role of the SCHEER Position Paper (2018)", A Y: 2024.6.12.
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Ch SIS SiohY WIS 93t R TELL(PARC)

PARC(European Partnership for Chemicals Risk Assessment) ©|YME|HE= 217t

1
2737 2 Eosh] A AAIT f1sid B7F 7S Ak, A% HiolE e A4,
2S5l 99 289 W 2AAZ(Zero Pollution)& A @gtet. 2022 2=4=5t0] 747k
5= o] IAl= 287051} FHSFEEAH(ECHA), F3A1EPH(EFSA: European
Food Safety Authority), F-H3F33(EEA)C] FH St 90)

PARC °©JYAEIE i, Work Package 4(WP 4)oA= ZUE P} o] #AH A7}
28 Foltt. of7]of= °F 60~70712] 713Ho] = o] Qlom, SNTSeF #Asto] Hlojg A=)
AAEE A, AA Fa AL, 4 B BRE ARE FYolo] skl sk dA)
7] 3 ARE AWEH, SNTSE HEIRRRIE(PFAS: Per- and polufluoroalkyl
substances), WH]A] Zol=2(EDCs: Endocrine Disrupting Chemicals)®ll 28531 {1t
YESRIRIES] A% Hie- TRt 72 siekEe] EAIH] wheell SNTSE o83t ~=2d

o= FRA| 2 SHEFA|, HAA 7] BRI 4+ A== SNTSE 2831l 3l

Sfat SNTSO] T8 eto] § Aushd Roz /e

>

_Iai%et
A, Tier 1

Suspect
screening SS

Non target screening
NTS/ DART-MS/GC-MS
TOPA (total oxidisable

precursor assay)

Tier2 Suspect screening Non-target analysis

Target analysis TOPA | and/for | EOF

sensitivity

AOF (adsorbable organic fluor)/ EOF
(extractable organic fluor)

At=: PARC, “Additional Deliverable AD4.5”, p.20, ZAQ: 2024.6.13.
WEREREE PARC L SNTSE €235t PFAS 241 M=k

90) PARC, “What We Do”, AMY: 2024.6.12.
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Tier1 Bioassays

Chemical analyses

In vitro activity profiles
Already well-established and innovative
bioassays

BEQ-Chem [ BEQ-Bio

—

>

PARC/EDCs list

List of EDCs for List of EDCs for
Target analysis Suspect screening
Quantitative link with Qualitative link with
ED activities ED activities

_:I'_igr 2 Optional l

|

Organism-scale responses (in vivo)
Mechanisms and adverse effects

BEQ-Chem / BEQ-Bio
R

Target analysis of active substances
{MoA [ bicassay) identified in suspect
screening
Quantitative link with ED activities

Tier 3 Optional

|

If target analyses not  Effect-directed analysis (EDA)
explanatory enough Identification of (new) active EDCs

AtZ: PARC, “Additional Deliverable AD4.5”, p.20,

aA 2024.6.13.

IR PARC O|LIMEIE L EDCO| HLIEZ T2}
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91) AAALAAAE(PRISM), AMY: 2024.6.20.
92) HAYHEE(POINT), AMY: 2024.6.20.
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Data 2
aquisition Full scan + ddMS? Spectra (TOP 10) |
Data
+3
T: o ee(}
Data In-house ; .
— || (Pesticicles only) Suspect list(Retrospective)
+ Exact mass

+ Exact mass
+ MS/MS Pattern
+ Isotope pattern

« MS/MS Pattern
+ lIsotope pattern
+ Retention time

2. SEeEske(2018a), p.23.

SEREN £2 AR N2 WIS A3 B, 25 24 B
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At A] fofstehEd B4 913t LC-HRMS 718 34 9 v|34 24714 790374 =
SNTS &4 HAE =010, o8 4% AEEF A& 24 2-8o1Anh. 5% SNTS
AR AREE 71 (T™ 4-2)0f AEl=o] i #24] E43 HE SNTS 7IH2
55 sleAleld R 9 s 240 A8 2y, 34 #4012 1655, SNTSE 591
F7HARL 307 22 sttt Asd 239 =E53d =4 ARE st
tripehnyl phosphate, PFOS, irbesartan, acetaminophen, caffeine, diethyl toluamide,
paraxanthine/theophylling 4149 242 ARSI 22 7|HS Y5733 FARS,
SEEA, $E% 5 o8 &4 Al 283t A, #24] 42 9 SRIEHA U oF
10~30719] a2t 11 tirAlE F7H o SRIstit. g SotAlE(d: A, vy
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[+ Suspect screening

LC-HRMS

. Inchusion list for suspections (Database)
=  Full scan+ Data dependent MS2

* By dataprocess software

— *  Making suspect list with MS? ibrary
(MassBank Mzcloud)

Peak detection

Detection method : Highest peak
=1 = Mass Tolerance : Sppm
5/N Threshold - 3

Subtraction of procedural blank

. Intensity & Peak Area thresholds : 10,000
Isotopic Fit threshold above 70%
Min. # of fragment matching : 2

Az sl |eHEEAE(2020b), p.2.

 Nontarget screening

Data analysis

_l * By data process software

Peak detection

Mass Tolerance : Sppm

«  Intensity Tolerance for isotopic : 30%
S/N Threshold : 3
Min, Peak intensity - 100,000

Elemental composition

Min. element: CH

Max. element
C90H190Br3CHK2NO10Na2015P2S85
Min. Isotope: 2

«  MS/MS bbraries(Massbank, Mzcloud)
Fragment prediction matchmg with MS/MS
data (MetFrag)
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= - Se, F, Sb, ABS, MZ, EF4, £0I, Hi=7,
122/300E) | orsinszen sy w7 S H &
s | OE e
N ol 13/%1(112) TCE, PCE, AtESIEA, 1,2-CI2220{&,
T ESE2ME, WH, 22222 1,4-T0[SAQ
138)/A(72) PCB, R7[0
181/%1(108) C|Oj itk L E42{0|E(DEHP)
24 | 43)/A 27|18 Cd, CN, Pb, Cr*", As, Hg, Sb, ABS
A =
;; éi 13]/% Cd, CN, Pb, Cr®, As, Hg, Cu, Cl-
= 45|/H 27|48 Cd, CN, Pb, Cr**, As, Hg, Sh, ABS
| xq TCE, PCE, AtESIEA, 1,2-CI2220{&,
Y| o | gm | 2BVHGH 9F) | LEE20j W I22ES, 1 4-COISAR,
e BEUCIIE, HASZ2HH
A1 131/%(72) PCB, 279l
= 15]/A#(10E) ClO 2 AT 20| E(DEHP)
X 43)/A 2714 Cd, CN, Pb, Cr%, As, Hg, Sb, ABS
123]/%(042)” o+
45)/%(27]2) Cd, CN, Pb, Cr®, As, Hg, Sb, ABS
FzQ | ofd 25/ TCE, PCE, A3, 1,2-CI2220]E,
INES| sS4 (3% 9;)1@ CIE220E, WH, 22202 1,4-CI0|SAQ,
=7 EEYHo|E, dAME==HTH
13)/31(7¢)"? PCB, 87/
2 izt 123/ =) Cd, CN, Pb, Cr", As, Hg, Sb, ABS
13/817]
Exe ofFd | (M| 368, | Pb, Zn, Cu, Cr, Ni, As, Cd, Hg, Al Li
o 5tEt]: 9~11%)
—ee B4/ 13/817] ENZ ofd ZARlS 200 £HE, PCBs(105ZA),
— (AfB17]: 3~6%) PAHs(16Z), DDTs(6Z), VOCs(123)
1) ot
2) 34; PAHS(CIZIEIRESIRA), VOC(EIUAER7(318tE).

Xt=: BAR(2024), pp.14-172 HEIOZ XAt ZpY.

4) H=g 2TZAYS 2

VLR SUIATRE S, Ao AU 5-14 HR)) vt S8 Folo] 282
5102 Fauie Bole Aol A2 Y 11 5 e B0l B Yoloh o
3 Piefo] g4

=
S HFRSEE 5 AAVE 283t FES Hew AAYESR AT 4 okal gAIE o
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2 5-14 RES=CIRUIET SRS DI i S
X3 g

O +EE Sl 382 M= S5&e =0 U3 24 29 L ot
oigsts =220| ZE0M= oY &t 1 2020.5.26)
1. HEd D420 LEEUAL 2FE 247t s =2
2. 440 sizz Feks DA + Us FVI2E E= 7122
3. d0X(Exm) s 01 = QU= 23

H[26% 4. 71 810f A0 si=2 Feks DIE + U= =2

Ax|7|7t)

T 27 1T

IZ0| 2510 TR Mef2 HERFC= Foltt

@ Mgl s +27
®

SHPYRS 3ol 2AIES] MY 52 2Aoi0 BT B9 NIZHE)

wolizE S AVt Rttt =58 Hes gAE=seE AEE + JlH. 0] 39
=

=
Hez 2AE=R0| AEHSAEEAL Hea ZARSE ZAVIE H gAY
|

SO et NI Aleh2 SESEH0| Folo JARICE (M4 2013.12.30

A= Z/IEEEENE, e

Hew TEUANRE 29 5 il = s

A, HetE, GAskr, HelAltkrolA vdhshad drdE 2AFETRE S 2JofA
A A7IEE 22l "t A€ Rl 9 HsieE A&k, A& os fAF dagt
=4S AT R AYohes 4T Aol 87gstolof dttt. B AAYE A
SAFHAA 245k dole AAAEEE L AEtle A s A7 ZAZ I AAE
- AlBAIZ19F A 1 &80 it WHO % vl 5 A%1=9] $47]% 50] Z3H= ofof
gt e EEAEE 29

F717h 27l siu 2718 181G, 6 = 2 7Y
ElgS ot Al A=, A, HeAEol it s+ 2aAd=e] 295 A=,
o] FoIM Foll BeAE FAlIT Ied EYEHPS sIskL o AA a2
A& 50,0002/ L) Aagoltt. SPARE ILA] A5z wheh Sehg ekl A
710l i3l 3dube =AA A B Aol o HekE HEse] AP A7 BT A
SR AgBol|A Harstojof gitt.

) felsistEd 2YH
HeE ARGS9 S0l Bt AT Y [Ei 110 AXE WA F, Feldd RS
oM EUERE. & 17F0] 2] JoH&E 5-15 #5), RUEZS| iz 2
| ARE. oA BaA A4goA AEH S SNTS A+ F %= 5 VA
Froied Bt d7elAs FA 694 AHA(2022-20269)2 4 FolH Raied



ajo] 2419} o] HliHA) Seletoleae) Ak wUEE 98l SNTSE A8stoit

202449 119 7MFH 2024 ASHEHHEZA QoA vz BHE 271190 m=2H HEeE
W foliEd #eje) wste] &% AESIIE #Ele) ASaaiEd gA7E i A7t
TP Ao 7 PAEo] 9loH o= HEE SATGAIE Y3t SNTS 7|He] A=2{Q] &8

7Rs4o] ik e,

A=

o=z sTzEE 2% SO

i

ot JA|, [EH 1] & RS RVISE =5

(21 ug/L)
- =
& = stz | = JIE/HWIE A _
— ZA| A I B ﬁié
7 31 8= 7IE \WHo | D|= | u= | &% };‘ /IE;'”LE'I };' -
Vinyl Chloride 2 (03| 2 |2"|03 1998
Styrene 20 | 20 |100|20"| 30 1998
Chloroethane oEy - - - | - 2001
Bromoform 100 |100{80%| 90 | - 2011
Chlorophenol 200 - | - | - |300 1998
2,4-Dichlorophenol 10 | - | - | - |200 1998
Pentachlorophenol 9 9 |1 - 110 1998
) 2,4,6-Trichlorophenol 15 1200 - | - | 20 1998
T;f;*i Di-2(ethylhexyl)phthalate | 80 | 8 | 6 1002 10 2002
97|| Di-2(ethylhexyladipate | 400 | - [400| - | - 2002
=2 Benzo(a)pyrene 0.7 |07]02] - |0.01 1998
Microcystin-LR 1 | 1| - 08130 1&/87-38/F |2013
2,4-D 30 130]70| - |30 1998
Alachlor 20 120 2 | - | - 1998
PFOS(SS;EE;{;;CG”G (gh(g, B ((;l?éf 0 |o07 2018
PFOA(Perfluorooctanoic acid)| &7 | - &) - 056 2018
PFHxS(Perfluorqhexane 048 - | - | - oo 2018
sulfonic acid)

1) 2 HEY=
2) AI|.|.|—E|EHA‘II‘IO|‘E

=2 oo™
3) Microcystins(Z2).
4) THMs(chloroform, bromodichloromethane, dibromochloromethane, bromoform ).
5) AZHIXR.
A5 F7IHIHENE, “H=E SIS 2Y S0 &st DA, [EH 1].

119) <914 (2024), p.15.
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C. S7IeEAESY
1) SYHZ L 2

=7IRPA B2 FHETeo] 53t 8 AR A4 20099 E U =71
AN E2RY A A= A7, A2229] 20] BAIEC] QLOH(FE 5-16 D),
A2 B 29 BE A W2 R AR A0 200 BAIE]
(E 5-17 2. =714 1 2290 AY 542 A9 dAQ] SPARE tdoR Folg

A5t 2 FFE AT & 3e 71N AlSske Aot wEbA T ARl
oE, A%, 280 dd A Ve N A 5= ek -

Ao AXIE 4709 e
AR R, RSO, AR, TR ST o St
BE, U, 2, B H4E Bt QAR 5Ark1Y 56 30120 RN

3§ 297 QDo) B2 BRSPS QANRS oy BUHY D W7}

5o Baoz Hopshal QIrhE 5-18 HE)
ol% =7t efsteted RUHYS E8) A4H0w SR 9IA

ol A

e} 7R AN E-250] SEEQITh S7RPE AN 232 S afstlo] 5%t
A FeE AlE AFAIEE, oF 2508t Ho] BAANRE A2 AHE EHd & e
A& A7pao] AAEle] Qo] AW foiEd =E8Rl 9 AT 1Y 59 FHo=
S JARHE A, Y, 4¥o] 59 BHEHEE T} i E0f, HVSEEA V)=
ZAe} ojHo|g A RA SAYFTE AIIS E3) oF 109+ o g R 475 100%te] H2
A&7t 7P E AN 828 Bl AARCE AT olF Bl AlErt EEEA A
E84 5 =S St 12D VI EAA RS S 7R AR =23

L1200 wEt FFETh S (20230 7 I A ZAL ejRte] AN E
A2 Bl A metslr] oAU H ot s EERIRIALY 2 W7t 7Hs Sl
A Aol AFsict. sHATE, @9 AR RN R S4H HJRIT AR}
A AZE o, olE Y3 AFaE HESY MUYE B tf@o] nfEo]qlA] A=
ZA0F o U2 B47|& EUS B3 WA AUFT FolEd ok flote] - Hikko]

o

OO

120) 345 BExE(2023.7.3), p.3.
121) 3% BEx2(2023.3.27), pp.1-5.
122) 7R AEAE, ‘F94Astd 7R AN R L3, ANY: 2024.6.17.
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@ HEREYAUES AFA=| S NE-2E S5 ol 2AER0 Z/t=tEA=
28(0[5t “SHHA=Z23 0|2t SHEHE & & Tt
HMo2zop | @ HEN=2Y2 US 4 29 YFE sl
EVEENE 1. SEA=Z9| S KA &S
(SETe] 2. AN E FEAAH 1= 2 2Y
MR 29 5) 3. SEA=RY OFEM K& I 2|0 ERst Vs 2 Hyd
4. 2UQ| 2tAEAZ &2 7|2atel &
5. 1 210 23N =9 2tH-XME-28S STIoH| Yot tESHHCZE Mot
= A
@ 11 Hi0f SEA =2l HX|-2F S0 &5t Qs AR2 HEEHEe R
X5HC}
O - o

Rtz 2P EAE,
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w

fol

@ & M22Z=oP2AN 0N "HEZFZLE Fols A="2t US4 29 S4o=

EE RFGHs M2, O], 2, EY, SN2 E OINER AT 2 A
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¥ HI22ZR18 2t 5| ARRIO| CHSt MAl ZARED} 2 22 X R3O
M2 OIR 2N ZFAlE o ZAHFH 9K

3
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. TSHEEAY) M14Z0] ME FRUSHEA 2ot 7IZZAL

TR H15X E= H17X0| OE SREKFSHRIAZE 24201 0jXl=
S0l oot ZAREIt

. UKE7 TN DEHTNIE /et S8 MAOZMAZHM1 20| TE 715
/e A| TisiAt SO Oiet AZ2HE- & 22 ¢ H3=0| TE 75|
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<sHE AME NEOA)>

EVE]
— A BaiA2
T3 257 9, 4o &, o|ojujs AN
(35L) ' . (200 mL) (20 mL)
(- Uf (Y- (R
i iRy A HI A &2
Holzolz| EH|S7|
<QUH Az HE A
HE-dE MR AH AR
-
e o121 mL) = ALz 25010 ml)
-H m e atl =) m
o - wh Hro|Z (1 ml)
"

At=: S48 HEX12(2023.7.3), p.b.

I7ISZAR2Y SHAE BY R}
HE 9l
HOF O l:lzllop =] HOF oF AIE
Els moT =& A 0|20
747 iy i}
o
23N= =0 INE=
Pt B2 o= A 22
A= o - e DA
JERER e i i 013017 A
HE iy
Rt IR, SHSATSI 271SEARe8 SUTE JHEEY, ZMY: 2024.8.12.

2) M AM=9l 3,

AR, FRPIRAN ELo] AP A B0 o % A7 o o
salsiskzae) T 8 % oqw Helw ol A7 dgo] et
A7) ZHzA] B8 4 ok BT AT A SsikR A AR R
thet B4 miA] A1710) A0 UekE A MRS B sofeka, 4] 4Bl

285, dE =

BIEN 24 28

WK 2 ik G 8409 LBt 27 el T 714 S

olglol AToNH BEE AEPe] BE AN Fushd, FHAH B AL A, ARES
Ao, TS BEl] o) BEIPALE
289 % k1240 olgA Aol & Azt
SA0] 3 09 WHS W WISIUE, SNTSE ol8% 3|Ey 5o

Slsle] o 8 4t 410 Bt o
QT WU E), EEANRO) Aol

123) 3R BEx18(2023.7.3), p.7.
124) o]&3, 71%¥%1(2012), pp.160-180.
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SNTS Fad &g 7|4t 152 fot 5 2N
=L SNTS 7| &H oig It

SNTS EZF 710|=2f21 oY

SNTS &0l SH9| M=o mE Fx Z™
FH™ MzZHSemi-quantification) 7[H

FY M 5E 2 HRMS H0|HH[0|A =
QafisretER! DLEZ HA L SNTS =9 At
7|Et NTS & Al

AAPE
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© 0o N ak~wbd -

M
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1. SNTS EHHY &8 7| 152 H

ro

=5t
S o

HI

SNTSO] 1) SafsfatEd xﬂ A £ SISIHE ) SNTS 714 24 @5, SNTS 29
Slel Maslolof sl 5 5 therst @40 Tt 77} Wasith AGRAIME Sofsist
27 A7 ) SNTS 594— Sfef TR TElolok Sh ARIS Aefsha el Bk
notahlet.

2. =L SNTS 7| &M &
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mjot

-

= oz ZYE™ AAl SNTSE =95H7] 91siA A HiRE S-a4=jojof T 212
=l SNTS 7]&4] W 52 mofohs Zlolth SNTS= 14459 7171 &8 9 4 7Is¥
B4Rt wlolg A7 At aFEHER, HUEY A =Y 27190 SNTS o+ 4Ho
e AAE] Fofer A3 24 9 28l tiek A&kl Folrt BaAo)7] hiEol.

=Y Am B4 A A AAA EA7EA] HE SNTS 9] 7|&4 I e o
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LC-HRMSZ E4& 35191, 32% Y& GC-HRMSE &8st9oH, oF 16%= +
71718 B ARSIt AEE HiFE9] Aol 4 242 HIHA EAHET Eol £
319t} LC-HRMSZ 438 aollAE 21719] &Ol 4 242, 15719 =20l HE
A2 Sl 1571 - HIRA BAVHES BT ARSIt 8 H13A] 2471
% ARESE A= HlolE 42 fsh 7]7]Q/\]'°] Thermo94 Al&6k= Compound
Discovererg & 83191, 7|8 AF=E 717|134 AlFcks AZELo(:
Agilent MassHunter)E 2-8510] Hlo[g] £4& $5I3H: 7719 As QEAA ATE

o1& 85ttt ol 33 SNTS7H A *ﬂfﬂ@ﬂi S, A, AlE, WA AR T HUTt
iAo A-8E o] 52 SRSt o, B8she 71719 SRl Wt #4EHE 22 Ee
=4 T1E0] BEA7] dleoll, AR ~X40}L iAo} stehEd o) B4 arefste] 717]
7ol Basiths Zo] SRIFHITHIH 6-1 JX).

==

O

mlo 2

Soil and Water (7) Soil and
- Human Human L
Sediment (9) % Samples () Samples (5) Sediment (5)
AT L]

. [ ] ! I
= Ea W g T
I_lllI w w M ol

Air (1) LC-HRMS

”~ i Chemical Space oo\ Water
nm PFAS Analyzed by NTA FAHS _J E N

oust ) Plasticizers --"""'"“\_3 s VOCs & SvOCs | == I Ef

Phannaceullcals Flasticizers
Pesticides Halogenated Air (9)
Food Ingredients d 51% ¢ d

T \\ 16% '  Flame Retardants ?
nd A Pesticides Food and o=
Consumer Products (15) ' g SQ%NM )]
2% et Ce gl
oL & .. L . T

Direct
Injection HRMS *  &ir (1)

]

A= Manz et al.(2023), p.526.

NTS 2A Sofl 2AEis siBi2mel B9l

U 7l I dske duEr] 98 A Aol AEEE S 3 SNTS IS
CHIE 6-1 F=). A SEuetolAl:s 20187 =H2d

& EOeE thpo] QigrE o] B wiA|SR AAIA Alt vffH%é_ TAZ 1% SNTSE
288 2 vt 9, B3N 24 AlFel= g ZAA (O] sFAAAE viE HNS120
A 232d BA) 5 SNTSS] 7[5t 88 A77h s =L gl

N
>
AN
rg
)
>
o
i
_0|L
%0,

)
|

125) Manz et al.(2023).
126) Hazardous and Noxious Substances(HNS).



EE3H A4 FolA AAISE 7171 9 dlolg AE JRE I & = A 11A4E
a% 289 SNTS 7IH& AESIIE & 8702] A7} LC 718t9] Orbitrap £+ TOFE
385191, 1% 3709 IAI= LC-HRMSS} GC-HRMSE 2% & oﬁbﬂ 2709] A=

GC-HRMSZE E45}A1t GCxGC-TOF-MSE &-85tict. dHlojg] 242 3ol HE
FAoA 71718A el A Algdk= AZEQo)(q]: TraceFinder, Mass Profiler Professional,
Compound Discoverer )& &0l = At 4 42 34| tjF-EoA $3= A,
YoM HI A A= o Sl 4 2RISRt E]'O]H‘HEL_ A== “Hiﬂgr
Tl &40l whet A Wol A A3 2Rt ARl NIST9F 22 g8 gholBee] &
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3. SNTS EZ 7|0|=2t01 74t

SNTSE AHAQ =& L8517 oiMe I e 24 BES B3l 2E Lojof
ot o]F iM% 3 &Yool Aot SNTSY #E3l= SNTSE -8
2 22351772} sh= AR Aok NORMAN, US EPA 5)ollA &Yglo] =2jxlo] &
FAloltt. NORMAN2 DSFPE &-8sto] 235 594 A 3-FokalAt skgial, US EPA
ESF SRT, NTA Web-app 52 &3 23 375 ¢4 A &8 & 3le =
=S AHARY Fx). A7 5L, WEH=, NORMAN HIERFof|A SNTS 7lo|=
2RRIS W7kekglal, = 7ho| =Rl Aol arshr] ) 2+ 7tolERle] 8 8-S
A E T

7t 522 = EAE NTS 710|=2fel

=9 Water Chemistry Society2] H] 2 B AE7F 937t 20199 7R ‘&
oA LC-ESI-HRMSE ©|-83F NTSS] &-8127) 7Jo]=2Rl2 NTS 54 I, &4, Hl
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g EAT. B EF A7olA A3 fAERS] Aeld Qs AeHe &l 2
VF= A= Fethe Ao] A=, o 7|1 7 2 =2 %}0101 7kt A2
mefd o= QUi FLoM AdE Ziol=ael2 fEuRtoAe] SNTS 7ol=atel 7t
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Il =2 2 242 NTS 70[Safl 24t
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1. A7Y
2. U
3. 8012 204

= (1) HEN 24
= ) 25 24

(1) A2 HiZA *{2|(Sample Blanks)

5. HiZ(Blanks)2| X2 (2) AMAHL HHA XM2|/(System Blanks)

(3) i@ =H(Blank measurements)
(1) e ¥=

6. Nz 8 ) Nz ZoNe SE e

(3) A=t A2

(1) et ¥

) QEIHI(EIuents)

(3) HHEAY| &E 7IA

EOI_—|

@) Bx 22
(©®) '-HT BE =2
(6) 8o =H|

7. N2H(Reagents)

L

(2) AIZ HIO|Z(Sample glass vials)
(3) IASoHH| I =0rE T2HE(HPLC)
4) 2 27|

(1) Az HHM2|

9. &&l(Implementation) (2) I=20tE 24|

(3) HHEAMY|

(1) 548 Glo|H

(2) 21t shM

8. 71|7|(Devices)

10. T7KEvaluation)

1. 22t 21

=20
(Collabora’uve trlal) (3) Z1t

Kt=: Water Chemistry Society(2019), pp.3-45 HIEOZ XX} At
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Presentation of results and processing of features (signals) from HRMS screening

Customer log Processor log |
Reference data
Accurate RT Ms2 Ms2 Ms2
Signal* Statement Signal® Statemnent mass (RTI) database reference  |Insilico
Kentified substance Confirmed substance / structure " Ca L L !
Cat 2  |Probable substance Calegory2*** | Probable substance/ structure o i L x i
Cat3 |Sudgested compound from |Category 3a |::§:;lehsuucm. information of o4 i x x o
chemical formula Category3b _|Possible compound " " X X Ed
) 4a**_|Chemical formua Y4 3 X x ad
Signal of a compound Feature (signal 3 £ o A E3
* Asignal is characterised by the accurate mass, the retention time and the abundance.
** A sum formula can be stated when at least two isotopes andior adducts can be identified in the signals
*** Confirmation by a reference standard is required.
Legend:
3 rot present
can be present
L must be present
Xt=: Water Chemistry Society(2019), p.29.
2l §- ol —Z2jo HE 2XI =] =
S J10|=24Q1 L SNTS ZE 23 MEE 717 J|E

Suspect-Target Screening

Non-Target Screening

Sampling
Sample preparation

Generic LC-HRMS measurement

Match with suspect list
Accurate mass, isotopic pattern,

Datenprozessierung
Peak picking, blank correction, Alignment
blank correction Comiponentisation

Data reduction
Filters {Intensity, Mass, mass defect)
PCA, clustering
time trends, processes

Assignment of a =

compound formula

Match with database
Accurate mass, isotopic pattern, 0
in-silico fragments, RT, metadata

Match with spectra library
Accurate mass and MS/MS fragments

(2]

Accurate mass, retention time, MS-MS fragments

Identification with authentic standard

= HAE A= 22 =0l MET FHEIIEIE QJ0IE
At=: Water Chemistry Society(2019), p.73.

= J10|E2121 HA| SNTS workflow?2| 0|2t

=X
=2




Rl S20IA ~lE SNTS &S A+ +4
= a3 A 438 B
E0{Xt 18(2/5 dataset 157H) EO{Xt 21(2/5 dataset 187H)
TOX} 717|12|Af: Agilent, SCIEX, 717|12|Af: Agilent, Bruker,
ThermoFisher, Waters ThermoFisher, Waters
HZS20| = 4749 4= A=
M= HiE A2 methanolic B& 4 24749 20| ZaE|0f (RII\O(%XEIE
ERIOAl L2X| 243
=0| 22 11X FHEMBEX 2H0EE workflow)
HE U4 SHO A Y RIWH =3 ﬂJﬂ =3 =5(0i=F 20070 22)
e g= 28 At NEE BE =
LC-HRMSE 0|&8¢%t Xl =29 =X HA E HEE SA0| A5
A (&%) BY AdF2ld So s T EaT e
SAHS HOAPH Y R
HZE ZAU2 10614 S|4 == =Ee| =0l
1o 4z oA 28s 9ot =8 slelEd X9 Ys
=T A PN IEsS 2ol Hlw S019] A (HI0|E1tH|0| A, BE=EE)
d=stolM= 38 =8 S0lnt AM2|E9| FHE| 125}
ML HAH
HiolH ;3 7(F"_re_c|:rsor) =~
712 S =°
4ds oA

Xt=: Water Chemistry Society(2019), p.33.

Lt HEZES] = A& NTS 7i0|==t

HE=9] ‘H=oukE 1 v AGEA
(NTA 8033:2021)' 128 20224, HlEdHE=9] =71 52 /T 2
YadaHe 3323} A4 AHNEN: Stichting Koninklijk Nederlands Normalisatie
Instituut)1292 F3 L. 7ho| =Rl Hl#A 24 FIES o /IE=EUL

715 o}8% B U] §71840) H3EA 24 Fjol=ztel

SNTSE 43 % A5 W] =4 % g5 #3d Hd= Zokelth

£9l0] 7}l

gk 2IESojo] e o B B FIL

)

i
i

g}o
v

&

s
un

d

Zlol=2RloM e Aed 229 A= 2 o= A2AollA 2708 Schymanski #H2]

128) NEN, ‘Guideline for Non-Target Screening of Organic Compounds in Water with Chromatography

Ak X]

H(Retention time index) AR

Ion mobility130e} -2 7]&:

and Mass Spectrometry’, ZXY: 2024.8.16.

129) NEN, “About NEN”,
130) °ol9] F712k FEjoll w2 olEk AolE o83t

AL 2024.8.16.

O %0,

A3} MR, 2 7ol EERIA e 24 7]7]9] A8, HlolH 24+
2“1, 712 HEHE 7te|=EloA =
s, 245 H FUsHA Eoto]
T AVWSHAITHE 6-4 HF).

Pejela 2Aets 99
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A glow, S8 AlFE Rl 95 B etk HE Vloj=ERlE AARIATHE
6-5 A=), HEH= 7lol=2iRlo] AAE AFE 9l &2 7 EAos SU FARHAI,
gld 4] di3f HEE AR A& 52 B st JEE 843 olejofk vidH=
7tol=2tele ThFet SNTS E490f 3t thefstal ARl AHEE ALl o] ¢-=lv=t
It 7t g Aolok Yige=9] SNTS 7lol=akle dA

] \ e
1. B¢
2. 7|& AZ(Normative references)
3. 802t Ho|
4. &g
(1) Aty Q2| HEET
5. Aozt MIEA| 2 L= 25 =2
(3) 2= =Z(Reference compounds)
6. ZHlet AZEQ] () 2l
- © - (2) AZEQ0]
(1) ANz 23
(2) M2 Hxe
7. 7t0|E2f2! (3) I 20tET4D]
(4) Ez 247
(5) F7MMQI SHRI 7|=
(1) OlAl
2 Nz 2F
Q) Az T2
8. = 1d 4) &4
(5) oy A2
(6) &l(Identification)
(7) 8%
(1) bt
) A DY HIH A2
9. =X 30| 8 e E; %HJ% |2(Procedural blank)
(4) 2™(Performance) HEZ X9 F¢
(1) 2M 9 He
10. B0 2) 21
(3) H™M xsHDisclaimers)
(1) ot
(2) Heet 3 1ty
i1, 2= ) WeEE=E
(4) €1 A= SEHY Set
(5) YR EJHI(Hrst—Iine control)
HE Schymanski* =& Az|= HA0) CHet AH
251 *Schymanski et al.(2014), p.20980i HIA|IEI SNTSOIM 71A HEXOZ AIREl= A2|T Sl0] 52
=i

At=: NEN, “Guideline for Non-Target Screening of Organic Compounds in Water with Chromatography
and Mass Spectrometry”, ZAM: 2024.8.162 HIEOZ XKt 2F.
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. =< (XIE) e ,—c; ESEN in silico
R )
) Q55K
° | we 3z
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2b o
3 x7| X ) 2
551X )
* | oo = X X X x
5 ot oA X X X X
F 0 BRIISHO B A0 BSE 4 US. X: ¥8 =t
1) TES SHEp| i BESTO| 5 A} 22 ZR0) Ofsf HOIT 5t ¥ SREO0F 3

2) Mo = & ol B& 7tsohof &
3) WEet WY WR; 4) BE JK50 BES WY Yot D5 AGHO(OF B

At=: NEN, “Guideline for Non-Target Screening of Organic Compounds in Water with Chromatography
and Mass Spectrometry”, ZAIA: 2024.8.162 &AGIH KA 2,

Ct. NORMAN HIELI32| NTS 7I0|E2fQI

Hollender et al.(2023)& NORMAN HIEQ3 e} 34 2023¢ 34 RZYUEHHS st
SNTS 7lol=eiele BaEatgit. 7ol=etele] B2 stsh, 449, 45 AholAel avt
Aol NTS ol TelA}, 74 71 s Brixte] A} ols) W £8-S oJ5k NTSO| £33}
ojch. 7lol=aele & $F0] NTS 3L 95t A14g AFsh, NTS 71&9] 7FsAdn
A IOl gt Q141S Eol1xt Skt

NORMAN®] 7Po]Eel Alm RFE AAY, 717124, doly 47149 SNTS9
1 GAE 1‘4——‘_7'——.1_ At A= 3T AR oAM= &, Hi7], @X] A A A=, 5
Alg 39 Y-S 1oy, 7|7184L2 LCeF GCE W] &4 E2|(Separation) B2

Ael, AgA7 ] ol 23} W o] Ae], AtA7|9] 74 A AlY 5o& /=] Stk

‘3]0151 AR e} A FRollAs, AA 24 gRlZ 91t Hole Y] dHY, NTS W

A A 918t I, 4 B4 559 7ido] 7leE o] Jlow, £ gRlyt e 1A

H-‘E IO A= (3 6-6 X)), AT AUER AM, TH 13 FAT e g A7t

A&, IEa Rl REAS ATE0|9] AVfel dHES AVRITE uAg e R

SNTSE &3l ERl1% =49 43} 342 4T 7', NTS A4H9] Freaz|et 23 Hil

(reporting) 78S thHEIL Stk 2 HUA AL 7]&4Ql BES AQlokal, AA| AR}
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A A7AA FRhFo] w2 A Bl FEof s Akt

NTS 235 4&55k= 22 NISE =55 239 23t 452 B7Fshe o] ojF7] dizol
AR QIAET NTS AFUE: dlojele] AatE AFok= ATt tiEo] 7Fseh U HEe}
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XT3 NORMAN H|EQ32| NTSO| AM2|= ZYH 7t oA
=2 2 MR Z2 Q7MY 7t 2% # oA

=29 48 27t RUE,

el BExEEZ 30| & HIt R2F ABES HE2Z2
IS SEEse Su B BEA T8 S0 TS et mea Azt
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Lr== SO
Bl 20 AHE BEX|, Ty ANEE, P
= 50| = = el
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gEl 2b: AEHN AHZ AR | ZEX}; REF AHEZ ASH™ T 1 So
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LI

= =P |
E—v—ﬂ' % AHEZ AISH CHEE2 =20 2 30
GlOJELt 2 B DiE. A7 SHE sublevelS
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il 3: Oy 2EEE

SEXS SH#EALE adduct

otoe 7 AIDE =
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—
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e EXTAS H0E

— —_
SEX) -
A B 2Y EAO Y | T2 eMaglet H TS
=] |.IIE_ Olj(| =
= =20 =

Z MR ZAM9l 7|2 £2 Schymanski et al.(2014)2 TE.
At=: Hollender et al.(2023), p.32& HIECZ XAt XbM.
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Reporting L&
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« NE 24 &M, Hix| S0 Cfet 2%
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Xt=: Hollender et al.(2023), p.46S HIECZ XAt &4

4, SNTS =21 SZ9| L=|=0f IE HX 2F
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59 gF 242 3 ©ek
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AATE, 0% gAF Zgof et Al ERlo] of# Yt dIE o], LAEEo} 3%
ofHe B4 &I 5HL 1a, 1b, 2a, 2b, 3, 42 L}%O*Qﬂi HEAL A 4, HEE
A @A}, Ak AHEY A QAE gRlste] 5 Wrlth divta A
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A ZE golEHo]Ao] HeEin} E-8-2 37 #4] 3o BZolnt. A3elA
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A 8 9 FFskal Stk NORMANS| 4 4 Z|lAES FAEE E5oHH A,

=4y, PFAS, Transformation Products, &, &<, S9tAE, AHEA 502 T8
= o] & Al B AETF 167ME 7P =& AR AAskaL lth13D) oA
NORMAN HE]=9] SLE &5 399k 78 4 LB &7 o402 AlsHo2A
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E4 g|IAEE US EPAR $J8HE4 bo|EfH|o] A9l CompTox Dashboard W 2F 500712
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929 A3t 93 o] F YR NORMANA Agsks 374 B4 B=olt}, o4
24 24 599 395 5 9 B Jjzio] BUEGE 298 0 02 diEE
Agola 2E EYHOR BEY 4 ULS /9T 4 ek

NORMAN =X 24 22 SUSDATY SzHz IatE MH(0f)

3= g3
Norman_SusDat_ID NS00000364
Name Perfluorobutanoic acid
CAS_RN CAS_RN: 375-22-4
SMILES 0=C(O)C(F)(F)C(F)(F)C(F)(F)F
StdinChl I{;C/EI(HT%’C%I;F7OZ/C5 2(6,1(12)13)3(7,8)4(9,10)
StdInChiKey YPJUNDFVDDCYIH-UHFFFAOYSA-N
Molecular_Formula C4H1F702
Monoiso_Mass 213.986477
Pred_RTI_Positive_ESI 237.21
Pred_RTI_Negative_ESI 167.2
Daphnia_toxicity 3.39
LCh0_48_hr_ug/L 86774.1
logKow_EPISuite 2.14
Koc_min_predicted(L/kg) 88.8749
Koc_max_predicted(L/kg) 88.8749

INT=ID SIS

131) Mohammed Taha et al.(2022), p.13.
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Buekers, J. et al.(2021)=> FLEHSOA S4€ 4% 235 59 ot fofeleta4d 52
= Bt F Exposure Load(EL)E Alktstalat siqitt. EL2 7iRlo] £7 sfeha4o]
wEEUE 0, 7180 Ao w9 AN ET #A k5 15E Fofsial 1%
2 750l 03 Fofsto] 1 3k tiskgitt. EL Aklel xokd £4052 tRHISHs}
T4, WA, S35, 5, IR 95, f71QAY A, BHESRlRhE, HAHETR,

LLEOIER 5 4571] 40| ZEf Sl

Roggeman et al.(2022)°14= °od &==ofA AAHE ELS vigo 2 W2 EL %2 EL
TEOE o] 83189 7Y AL, +AEINIE AW ARl 58 244E A8
FH 24 gAE&= 9F 12,500709] chemicals of emerging concernd ¢&% E=
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Characteristics and objectives of the different cycles of the Flemish Environmental and Health Studies (FLEHS)
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KE I Korea Environment Institute

Executive Summary

Advancing the Korean Chemical Monitoring
System by Introducing Suspect and
Non-Target Screening Methods

Jeong, Yunsun et al.

1. Major Issues in the Current National Chemical Monitoring
System

As the global production and use of chemicals continue to grow, the potential for environmental
release and human exposure to hazardous chemicals also increases. However, the current
national chemical monitoring system, which relies on target analysis for pre-selected chemicals,
has significant limitations in terms of the range of chemicals to be monitored. This approach
leaves substantial gaps in chemical management. These gaps might prevent the system from
achieving its primary goal: protecting public health and the environment. This issue was
highlighted by a series of incidents, such as the detection of perfluorinated compounds in the
Daegu water treatment plant in 2018, which caused significant public anxiety and widespread
social unrest. Such events underscore the urgent need for a new methodology to complement
and enhance the existing system.

2. Suspect and Non-Target Screening (SNTS)

The SNTS method utilizes advanced analytical instruments with high resolution to perform
large-scale screening and data analysis of chemicals. This approach enables the identification
of previously unknown hazardous substances of concern. By transcending the limitations of
traditional targeted analysis, SNTS offers a more comprehensive and exploratory framework for

detecting new and emerging chemical threats in the environment and human.

2.1. International Trends in the Development of SNTS

The development of SNTS is led by the NORMAN Network in Europe and the U.S. Environmental
Protection Agency (US EPA). Key activities undertaken by these organizations include (1)
Conducting inter-laboratory validation experiments for SNTS technologies; (2) Developing quality
control tools for accurate and reliable analysis; (3) Establishing standardized workflows to ensure
consistent and harmonized data production; (4) Exchanging suspect screening databases and
related resources.
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In addition to these efforts, countries such as the United Kingdom, Austria, Denmark, Germany,
and Switzerland are also actively working on the application of SNTS. Furthermore, major
European research initiatives, such as the Human Biomonitoring for Europe (HBM4EU) and the
Partnership for the Assessment of Risks from Chemicals (PARC), are advancing SNTS-related

research to enhance chemical monitoring and risk assessment capabilities across Europe.

Summary of SNTS work from NORMAN and US EPA

- Collaboration with interdisciplinary experts

-

SEP
m ’ Conduct inter-lab collaborative trial to investigate the difference in approaches ‘ :’ds
nited States
Environmental Protecti
Aoy
Development of QA/QC procedure
forSNTS Development of harmonized
reporting tool for SNTS resits
’ Development of HRIVIS database (DSFP) ‘
Dx i NTS
35, QA reporting tool, etc)
Continuous updates and sharing of suspect lists, HRIVIS database

Chemicalrisk

Early

Chemical
prioritization

assessment
framework

warning
system

Chemical Earlydetectionof Confirmationof Investigating Mixture risk
prioritization emergingchemical chemicalrelease metabolites assessment
(Management) (Surveillance) (Forensic) (Monitoring) (Effectassessment)

Source: The authors.

2.2. Domestic Trends in the Development of SNTS

Since 2018, a total of 27 SNTS-related projects have been conducted in South Korea, categorized
into six areas based on their specific applications. The development of SNTS analytical techniques
has been pursued by national institutions responsible for chemical monitoring, such as the
National Institute of Environmental Research (NIER), and has extended into various fields,
broadening its scope of application. Among researches, a notable example is the study on the
"Establishment and Operation Roadmap for the National Environmental Health Biobank," where
SNTS was applied to national monitoring samples. This study successfully identified hazardous
chemicals of concern that were not part of the existing monitoring targets. These results
demonstrate the potential of integrating SNTS into the national monitoring system, validating
its effectiveness in enhancing chemical surveillance capabilities.



LN Status of Domestic SNTS-Related Projects

SNTS Application Categories

Number of
completed/ongoing projects

Development of Analytical Methods 3

Chemical Management

Monitoring Hazardous Chemical Exposure

Toxicological and Health Impact Assessments

Chemical Exposure Forensics

Advancing Monitoring Systems

albdh|loa|O| >

Source: The authors.

3. Establishing a Policy Foundation for the Domestic
Application of SNTS

3.1. Development of Guidelines for SNTS Method

The establishment of a SNTS guideline is crucial for ensuring consistent and reliable analyses
in the domestic context. A proposed draft guideline has been presented, incorporating the
necessary elements to achieve this objective. The draft consists of 10 sections, with detailed

content outlined for each section. These sections may be adjusted or refined during the

development and discussion stages, as needed.

IE WA Draft Table of Contents and Details for a General SNTS Guideline

Table of Contents

Contents

Overview of SNTS

Introduction to the Concept, Principles, and General
Procedures of SNTS

Terminology and
Definitions

Explanation of Terms, General Definitions, and Abbreviations

Sample Collection and
Pretreatment

Standard Sample Collection Methods by Matrix and
Precautions

Instruments and
Software

Minimum Selection Criteria for Chromatographs (LC, GC)
and Mass Spectrometers (TOF, Orbitrap) for SNTS Analysis
(e.g., Resolution, Mass Accuracy, etc.)

Data Processing

Data Preprocessing Methods Including Software Selection,
Blank Correction, and Statistical Analysis

Compound
Identification and
Confidence Level

Determination

Presentation of Confidence Level Determination Methods
(Criteria for Confidence Level Identification)

Quality Assurance/
Quality Control

Information on Internal and External Standards, Blanks,
Reproducibility, Sensitivity, Instrument Calibration, Data
Processing Algorithms, and Workflow Management
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Table 2 (continued)

Table of Contents Contents

Semi-quantification Guidelines for Selecting and Applying Quantification
Methods Methods

Result Evaluation Detailed Description of Result Evaluation Factors

Result Reporting Provision of Detailed Templates for Reporting Results

Source: The authors.

3.2. Development of a Suspect Screening List, Exchanging System, and HRMS Database

The suspect list becomes more effective and facilitates quicker application of results when it
includes comprehensive information. Key data points such as production volume, emission levels,
usage, toxicity, existence of regulatory thresholds, unique physicochemical properties, and
analytical information should be incorporated to maximize its utility. The suspect list should be
designed using widely accepted formats to facilitate its expansion and exchange. A foundational
structure should be established, allowing for further customization as needed.

The HRMS (High-Resolution Mass Spectrometry) database should be developed by referencing
existing systems such as the DSFP from the NORMAN Network or the NTS Web-App from the
US EPA. These references provide a robust foundation for creating a system tailored to domestic

needs while maintaining global compatibility and standards.

3.3. Proposal for Policy Decisions Based on Substance Identification Confidence Levels

When new substances are identified through the application of SNTS within the hazardous
chemical monitoring system, their confidence levels will be determined based on criteria outlined
in the developed guidelines. These confidence levels will serve as the basis for deciding the
appropriate course of action for each identified substance. To ensure consistency and
effectiveness, general confidence level criteria will be established, detailing the necessary
verification parameters. In addition, policy response strategies corresponding to each confidence
level have been proposed, providing a framework for how to manage newly identified substances.
These strategies will help integrate scientific findings into actionable policies, ensuring timely

and effective responses to emerging chemical risks.



JELIEBEN Proposed Monitoring Actions Based on Confidence Levels

Level

Verification Criteria

Check List

Decision

Level 1

Mass, isotopic pattern,
RT, and mass spectrum
of the identified chemical
match those of the

Toxicity
Detection Frequency
Concentration

[List in
Monitoring

System]
reference standard
Mass spectrum of the
identified chemical
matches that of the
chemical in the mass
spectrum library.

If the comparable mass
spectrum of the
matched chemical is
absent in the library:
(1) The mass spectrum
matches the
experimental results of
previously published
studies;

(2) Structural analysis is
performed using the
mass spectrum of the
identified chemical, and
a specific diagnostic
mass spectrum is
present.

A portion of the structure
of the matched chemical
is confirmed through the
mass spectrum of the
identified chemical.
The mass of the
matched and identified
chemical is confirmed
with a small error (< 5
ppm), and their isotopic
patterns match.

Level 5 | Not Considered as a Monitoring Compound
Source: The authors.

Level 2a

Detection
Frequency
Comparison
between
preexisting
criteria with
semi-
quantified
results

[List in
Chemicals
Under Priority

Syrthesize Observation]

reference
standard
Toxicity

Level 2b

[List in Priority
chemicals for
Management]

Level 3

[New Chemicals of Interest]
Included as substances with low priority, subject
to continuous information collection and review.

Level 4

3.4. Establishment of an SNTS Expert Advisory Group

The successful implementation of the aforementioned preliminary tasks requires the support
of an expert advisory group with extensive professional knowledge. As seen in the development
of guidelines in Germany and the Netherlands, which were formulated through expert working
groups, the establishment of a similar group in Korea is essential for laying the foundation for

SNTS-related guidelines and frameworks. The group should consist of professionals capable of
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providing technical and practical advice, including experts in hazardous chemical monitoring,
SNTS methodologies, chemical management, and practitioners with hands-on experience in

monitoring systems. A comprehensive list of such experts has been compiled to form the advisory

group.

4. Strategies for Introducing SNTS and Roadmap

4.1. Proposal for Introducing SNTS into Human Chemical Monitoring Systems

In the hazardous chemical monitoring system for humans, we propose selecting populations
with high exposure concentrations for applying SNTS. In addition to exposure concentration-based
selection, other criteria may include, such as unigue concentration distribution patterns of
hazardous chemicals (e.g., exceptionally high levels of specific substances) or particular factors
such as residence in specific areas identified through surveys. Considering analytical complexity,
urine is suggested as a starting medium for SNTS applications since it contains fewer interfering
substances compared to blood, simplifying the analysis procedure. Once SNTS technology
becomes more standardized and widely adopted, another proposed approach is to include
substitutes, isomers, and homologous of currently monitored substances. This will enable the
identification of related substances that may have similar impacts, providing a more
comprehensive understanding of the presence and effects of hazardous chemicals.

4.2. Proposal for Introducing SNTS into Environmental Chemical Monitoring Systems

For environmental samples, the most practical and reasonable approach is to perform suspect
screening in areas predicted to be sources of pollution (e.g., industrial complexes) or locations
identified through historical data as having high or unusual concentrations. Based on the results
of suspect analysis, detailed investigations of the selected areas can be conducted. In national
chemical monitoring systems where various matrices are collected, prioritizing the application
of SNTS to water samples or sediment samples (if the water sample is not freshwater) is
recommended. This approach is more feasible from the perspective of analytical complexity,
making the initial application of SNTS to these media easier and more effective.

5. Proposed Roadmap for Implementing SNTS

Based on the reviewed content, a mid-to-long-term roadmap for the national implementation
of SNTS has been proposed. Through the execution of this roadmap, the limitations and blind
spots of Korea's hazardous chemical monitoring system can be addressed. This will ultimately

contribute to protecting both public health and the environment.



Roadmap for Advancing the Chemical Monitoring System by implementing
SNTS

Alewwing aAnoaxy

Establishing a Foundation for Utilization of SNTS in Korea

205|206 |07 |2028 12029 12030 12030~ |

Water samples close to
SNTS Guideline the Industrial complex

(known source)
Advancement Establish National HRMS Database
it gttt s s o Rt NI e o Bmonens
monitoring

Urine samples from

system STNS collaborative trial highly exposed group

Establish and Utilize Advisory Expert Group for SNTS

Advance SNTS SNTS Open Source software
technology and
Expansion of
Application

Advance Chemical Prioritization method by introducing SNTS

Various researches for expansion of STNS application (WWTP, EDA, Forensic, etc.)

Source: The authors.

6. Conclusion

This study explored various strategies for introducing SNTS to enhance Korea's chemical
monitoring system and proposed a mid-to-long-term roadmap. By examining both domestic and
international advancements in technology and policy trends, the study identified essential steps
for establishing the foundation for SNTS implementation in Korea. Priority tasks were outlined,
and practical implementation strategies were suggested. Finally, the roadmap encompasses the
entire process from building the foundation for SNTS adoption to technological advancement
and policy integration. This approach aims to improve and complement the current chemical
monitoring system while driving a paradigm shift in chemical management frameworks. The
adoption and expansion of SNTS are expected to make a significant contribution to enhancing
the management of hazardous chemicals in Korea. Furthermore, the introduction of SNTS will
play a crucial role in supporting evidence-based policy decisions and ultimately ensuring the safety
of both the public and the environment.

Suspect Screening, Non-Target Screening, Emerging Contaminants,
Chemical Monitoring, Chemical Management
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