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History of implementation of water monitoring in Serbia

2000 — Water Framework Directive

2008 — EQS Directive

2010 — Serbian Water Law
2011-2012 — Several bylaws adopted
2013 — new EQS Directive (August)

2014 — Regulation on limit values of priority and priority hazardous substances polluting surface
water and deadlines for their achievement (February)
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List of laboratory equipment

1. Gas chromatograph - time-of-flight - mass spectrometer (GCxGC-TOF-MS) for comprehensive gas
chromatography with automated sample preparation/sample introduction facility and auto sampler
system fully compatible with SBSE and LVI techniques, LECO Instruments

2. Gas chromatograph — triple quadrupole - mass spectrometer GC7890/7000MSD (GC-MS/MS) with
automated sample preparation/sample introduction, Agilent Technologies

3. Gas chromatograph — mass spectrometer GC6890/5975MSD (GC-MS), Agilent Technologies
4. Gas chromatograph — mass spectrometer GC7890/5977MSD/ECD (GC-MS-ECD), Agilent Technologies

5. High Performance Liquid Chromatograph 1200 with Diode Array Detector and mass spectrometer
6140 (HPLC-DAD-MS), Agilent Technologies

6. Ultra High Performance Liquid Chromatograph 1290 with Diode Array Detector and high resolution MS/MS
spectrometer 6550 with on-line SPE sample preparation system, Agilent Technologies

www.sepda.gov.rs



List of laboratory equipment

7. Gel Permeation Chromatograph 1260 for preparation of sediment and biota samples, Agilent Technologies

8. Fully automated analyzer for the determination of mercury in liquid samples, FIMS100, Perkin Elmer

9. Fully automated analyzer for the determination of mercury in liquid samples, Mercury Plus BU, Analytik
Jena AG

10. Fourier Transformer Infrared Spectrometer (FTIR) Spectrum One, Perkin EImer

11. Atomic Absorption Spectrometer Flame technique, AAnalyst 200, Perkin EImer

12. Atomic Absorption Spectrometer with Zeeman correction, AAnalyst 600, Perkin Elmer
13. Inductivity Couple Plasma — Mass Spectrometer 7500ce (ICP-MS), Agilent Technologies
14. UV-VIS Spectrophotometer UV-1650, Shimadzu

15. UV-VIS Spectrophotometer Specord 50, Analytik Jena AG
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List of laboratory equipment

16. Lyophilizer for preparation of sediment and biota samples Lyoquest, Telstar Technologies, S.L.U.

17. Vibratory Sieve Shaker with set of sieves (0,063-2,000 mm) for preparation of sediment samples AS200,
Retsch GmbH

18. Mortar grinder with PTFE scraper for preparation of sediment samples RM200, Retsch GmbH

19. Inverted microscope with dark and light field and phase contrast with camera and image analysis for
phytoplankton analysis Axio Observer D1, Carl Zeiss GmbH

20. Stereomicroscope with gooseneck type cold light with camera and image analysis for analysis of benthic
invertebrates SteREQO Discovery V8, Carl Zeiss GmbH
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2.1 Gas chromatograph - time-of- flight - mass spectrometer (GCxGC-TOF-MS)

Gas chromatograph - time-of- flight - mass
spectrometer (GCxGC-TOF-MS) for comprehensive
gas chromatography with automated sample
preparation/sample introduction facility and
autosampler system fully compatible with SBSE and
LVI techniques

Analytical methods:

1. Pesticides

2. Industrial pollutants
3. PAHs
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2.2 Gas chromatograph - triple quadrupole - mass spectrometer (GC-MS/MS) with
automated sample preparation/sample introduction

Gas chromatograph — triple quadrupole - mass
spectrometer (GC-MS/MS) with automated sample
preparation/sample introduction facility for analysis of
WEFD priority substances and identification of river basin
specific pollutants.

Analytical methods:

1. Pesticides and biocides

2. Polyaromatic hydrocarbons
3. Industrial pollutants

4. \olatile organic compounds
5. Pentachlorophenol

6. Brominated diphenylethers
7. Chloroalkanes C10-13

8. Dioxini, furani and PCB-DLs
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2.3 Ultra High Performance Liquid Chromatograph (UHPLC) with Diode Array UV Detector
(DAD UV) and high resolution MS/MS spectrometer with on-line SPE sample preparation

ok wm

Ultra High Performance Liquid Chromatograph (UHPLC)
with Diode Array UV Detector (DAD UV) and high resolution
MS/MS spectrometer with on-line SPE sample preparation
system, chromatographic control and data management
station with software for analysis of WFD priority
substances and identification of river basin specific
pollutants.

Analytical methods:
1.

Triazine and phenylureate herbicides
Neoicotinoide pesticides
Pharmaceuticals — macrolide antibiotics
Estrogens

Phtalates

PFOS
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2.4 Fully automated analyser for the determination of mercury in liquid samples, Analytik

Jena AG Mercur plus BU
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2013/39/EU - Environmental Quality Standards Directive - priority and priority
hazardous substances

“ CAS Number Priority substance Analytical method

1 15972-60-8 Alachlor GC-MS

2 120-12-7 Anthracene GC-MS

3 1912-24-9 Atrazine GC-MS/LC-MS
4 71-43-2 Benzene GC-MS

5 not applicable Brominated diphenylethers GC-MS *
6 7440-43-9 Cadmium and its compounds AAS/ICP-MS

7 85535-84-8 Chloroalkanes, C10-13 GC-MS

8 470-90-6 Chlorfenvinphos GC-MS

9 2921-88-2 Chlorpyrifos (Chlorpyrifos-ethyl) GC-MS

10 107-06-2 1,2-dichloroethane GC-MS

11  75-09-2 Dichloromethane GC-MS
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2013/39/EU - Environmental Quality Standards Directive - priority and priority
hazardous substances

117-81-7 Di(2-ethylhexyl)phthalate (DEHP) GC-MS/LC-MS
13 330-54-1 Diuron LC-MS
14  115-29-7 Endosulfan GC-MS
15 206-44-0 Fluoranthene GC-MS *
16 118-74-1 Hexachlorobenzene GC-MS *
17 87-68-3 Hexachlorobutadiene GC-MS *
18 608-73-1 Hexachlorocyclohexane GC-MS
19 34123-59-6 Isoproturon LC-MS
20 7439-92-1 Lead and its compounds AAS/ICP-MS
21 7433-97-6 Mercury and its compounds AAS-HG
22  91-20-3 Naphthalene GC-MS
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2013/39/EU - Environmental Quality Standards Directive - priority and priority
hazardous substances

n CAS Number Priority substance Analytical method

24
25
26
27
28
29
30
31
32
33

7440-02-0
not applicable
not applicable
608-93-5
87-86-5

not applicable
122-34-9

not applicable
12002-48-1
67-66-3
1582-09-8

Nickel and its compounds
Nonylphenols

Octylphenols
Pentachlorobenzene
Pentachlorophenol

Polyaromatic hydrocarbons (PAH)
Simazine

Tributyltin compounds
Trichlorobenzenes
Trichloromethane (chloroform)

Trifluralin

AAS/ICP-MS

GC-MS

GC-MS

GC-MS

GC-MS

GC-MS *
LC-MS

GC-MS
GC-MS
GC-MS
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2013/39/EU - Environmental Quality Standards Directive - priority and priority

hazardous substances

35
36
37
38
39
40
41
42
43
44
45

115-32-2 Dicofol

1763-23-1 Perfluorooctane sulfonic acid and its derivatives (PFOS)
124495-18-7 Quinoxyfen

not applicable Dioxine & dioxine like compounds
74070-46-5 Aclonifen

42576-02-3 Bifenox

28159-98-0 Cybutryne

52315-07-8 Cypermethrin

62-73-7 Dichlorvos

not applicable Hexabromocyclododecane (HBCDD)
76-44-8/1024-57-3 Heptachlor & heptachlor epoxide
886-50-0 Terbutryn

GC-MS
LC-MS

GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
GC-MS
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2015/495/EU — Watch list of priority and priority hazardous substances

H CAS Number Priority substance Analytical method
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57-63-6 17-Alpha-ethinylestradiol (EE2) LC-MS
50-28-2, 53-16-7 17-Beta-estradiol (E2), Estrone (E1) LC-MS
15307-86-5 Diclofenac LC-MS
128-37-0 2,6-Ditert-butyl-4-methylphenol
5466-77-3 2-Ethylhexyl 4-methoxycinnamate
2032-65-7 Methiocarb
Macrolide antibiotics LC-MS
Neonicotinoids LC-MS
19666-30-9 Oxadiazon
2303-17-5 Tri-allate

GC-MS
LC-MS
LC-MS

GC-MS
GC-MS
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Quality Assurance/Quality Control - Quality management system

L Axpennmgﬂn&y Teno Cpbouje 00576 . .
e Beorpas Quality management system is

CEPTU®HKAT O AKPEUTAIIAIH established 2006 by acceptance of
ol ke general requirements specified in
e, iy SRPS ISO/IEC 17025:2006.

AreHIMja 32 3aLUTHTY JKUBOTHE CPpeMHe

ieritd It covers testing and calibration

axpe)ccrediullon noumrﬁpoj

performed using standard methods,

3al0BOJbaBa 3axTeBe craHnjgapaa

i o non-standard methods and

SRPS ISO/IEC 17025:2006
(ISO/IEC 17025:2005)

A O e Sty laboratory-developed methods.

KOju cy crerupUUUpaHy y OGHMY aKpelHTanyje
as specified In the scope of accreditation

Baxche usgame o6EMa axy je pocry jena agpeca: www.ats.rs
Valid scope of accreditation can be found ai: www.ats.rs
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j; MLA] ILAC MRA oBoj / itation Body of Serbia is a signatory of
R R L o COOH Beanti e itation and TEAC MRA in this field.

WWW.sepda.govV.rs



' F History of implementation of water monitoring in Serbia

Result on reports of water quality
testing dated from 1965

source: Serbian Environmental Protection Agency
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Chemical Status of river water bodies

« QueHa xemujckor ctatyca XeMujCcKn ctaTyc NoBPLUMHCKMX BoAda oapehyje ce npoBepom ga nu cy
3a40BOSbEHN CTaHOapan KBanuteTa xneoTtHe cpeanHe (CKXKC) 3a npuopuUteTHE 1 NpUopuTeTHE XasapaHe
cyncTaHue. XeMnjCku cTaTyCc BOAHMX TeNna OLEHYje Ce Ha OCHOBY pe3yriTtata MOHUTOPUHIa U n3paxkasa ce
kKao "gobap cratyc" n "Huje nocTUrHyT gobap cratyc", y cnyyajy ga je npekopadeHa 6ap jegHa rpaHn4yHa
BpeaHOCT nponucaHa Ypeabom v npukasyje ce ogropapajyhum 6ojama Ha HaunH nNpukasaH y Tabenu.

« OueHa xemujckor ctatyca BpLUM ce Y3 ob6aBe3Hy HasdHaKy HMBOaA Noy3gaHoCcTU. HMBO noy3gaHoCTU oueHe
BPLUEH je Ha OCHOBY KpuTepujyma gatmx y lNpasunHunky21. lNpumeHa ctaHgapaa KBanuteTa XXUBOTHE
cpeanHe (CKXKC) 3a nobujeHe KOHLEHTpaLMje TELWKMX MeTana 3axTesa ga ce y3ame y 063up: NpnpoaHu
HMBO KOHLUEHTpauuje 3a MeTare 1 kbuxoBa jeanHtena (YKONMKO OHE HUCY Y carfacHOCTM ca BpeaHoCcTuma
CKXC), kao n TBpgoha, pH, pacTBOpeHMn yribeHMK OPraHCKOr nopekna n apyru napameTpu KsanuTteTa
BOAE KOjU yTMYYy Ha BMOpacnonioXXMBOCT MeTana.
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Chemical Status of river water bodies

Ha ocHOBY pesynTaTta ucnutmsata NPMOPUTETHUX N NPUOPUTETHUX Xa3apaHUX CyrCTaHuM, Y
OKBUPY TporoguLukser nporpama moHutopuHra (25/2012, 25/2013, 26/2014), ogpeheHe cy
MepoaaBHe BpeaHOCTU (NpoceYHe rogullbe BpegHOCTU U MakCcuMarnHe n3mepeHe BpeaHoOCTN) Koje
cy ynopeheHe ca BpegHoCcTMMa cTaHaapaa kBanurteta xuBoTHe cpeauHe (CKXKC), ogHocHO
NPOCEYHOM rogmLH0M KOHUeHTpaunjom (MIMK) n makcumanHo 003BOfbEHOM KOHLUEHTPaLnjoM
(MOK). Y oueHy cy yKIibydeHn camMo NapaMeTpu KoL KOjuX Cy NMpUMeH-eHe aHanuTuyke Metoge ca
LOD (rpaHuua getekuuje), Koja je jegHaka unum Hmxka o spegHocTtn 30%-or peneBaHTHOr
cTaHgapAa KeanuTeTa XXUBOTHE CpeauHe.

Xemujcku ctatyc je y 2012. rognHmn ogpeheH 3a 94 BogHa Tena noBpLUMHCKMX BoAa (BO4OTOKA), o4
Tora je gobap cratyc yrepheH kog 65% u Huje nocTurHyT gobap craryc kog 35% BoaHa Tena.
Pasnor HenocTnsana Jobpor ctatyca cy noBuLleHe BPeAHOCTU pacTBOPeHOr HUKIa (yTBpheHe Ha
26 MepHMX MecTa), pacTBopeHor osioBa (yTBpfheHe Ha 9 MepHUX MecCTa) 1 pacTBOPEHOr KaaMujyma
(yTBpheHe Ha 5 mepHux mecTa). Xemunjckm ctatyc y 2013. roanuu je ogpeheH 3a 93 BogHa Tena
NOBPLUMHCKMX BoAa (BO4OTOKA), o Tora je nobap cratyc yrepheH je kog 97% v Huje NoCTUrHyT
nobap craryc kog 3% BogHWUX Tena.

WWW.sepda.govV.rs



Chemical Status of river water bodies

Pasnor Henoctmnsakwa gobpor crtatyca cy noBueHe BpeaHOCTU PpaCTBOPEHOr HUKIa yTBpheHe Ha Tpu
MepHa mecTa. Xemujcku ctaTtyc y 2014. roanHun je ogpeheH 3a 83 BogHa Tena NnoBpLUMHCKUX BOAA
(BogoTOKa), of Tora je gobap cratyc yTepheH je kog 59% u Huje nocTurHyT gobap cratyc kog 41% BOOHUX
Tena (Tabena 3.7). Pasnor HenocTm3aka 4obpor ctatyca Cy NoBuLWIEHE BPEAHOCTU: paCTBOPEHOr HMKNA
(yTBpheHe Ha 31 mepHOM MecCTy), pacTBopeHor ofioBa (yTBpheHa Ha 1 MepHOM MecCTy), donyopaHTeEHa
(yTBpheHa Ha 2 mepHa MmecTta) U eHgocyndaHa (yrBpheHa Ha 1 MEPHOM MeECTY).

XeMujcku cTaTyc oapeneH je ca cpearuM HUBOOM MOYy34aHOCTU, N3 pasriora WTOo je 3a oueHy cTtaTyca
kopuwheHo mawe og 90%, a Buwe og 60% MHAMKATUBHUX XEMUJCKMX NapameTapa, U WTO je y4ecTanocT
NcNnUTMBaHa HUXa 04 MUHUManNHoO npeasuheHe 3a oueHy xemujckor ctatyca. Ocmm nosHaBawa
NpUPOAHOr HUBOA cadpaja TELLKMX MeTara y Boan HEONXOA4HW CY U nogauu o yTuuajuma 3arafhera
(kaTacTtap/perncrap 3arahupada), Aa 6u ce gana oueHa ga nvi cy cagpXaju y Boau 1 3eMIibuLLITy
aHTPOMNOreHor UM NpUpoaHor (reonoLKkor) nopekna. lNosHaTo je ga y npupoan TEWKU MeTanu gocnesajy
y 3eMIbULLITE pacnagalemM CTeHaA U MUHeparna Ha Kojuma ce popmmpa 3eMIbULLITE U NPOLECOM
epoaupata 1 crnvpara gocnesajy y noBpLunHcke Boge. [lotBpaa oBMxX cTaBoBa ce MOXe J06uMTH
NCTpaXXMBaweM cagpkaja TELUKMX MeTana y 3eMIbULLITY Yy OQHOCY Ha HMXOBE KOHLUEHTpauuje y cTeHama u
MUHepanmmMma Ha Kojuma je obpasoBaHO 3eMSbULLITE.
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Chemical Status of river water bodies

& Tabena 3.7. XeMHjCKM CTATYC EOAHMX Te1a NOEPIIHHCKHX BEoAa (EozoToka) y 2014, rogusn
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XEMUJICKM CTATYC (2014.)

= floGap craryc
= Huje nocTuriyT nobap craryc
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Ako ga ne mozete kontrolisati, ne mozete
upravijati njime.

Ako nesto ne
mozete
IZmeriti, ne
mozete ga
kKontrolisati.

Akoerne mozete upravijati
njime; ne mozete gani
poboljsavati:

"Measurement is the first step that leads to control and eventually to improvement. If
you can’t measure something, you can’t understand it. If you can’t understand it,

you can’t control it. If you can’t control it, you can’t improve it.”

— H. James Harrington
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http://www.goodreads.com/author/show/42617.H_James_Harrington

