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2QHpLAUHQMH JUDND X]JURNRYDQR MH SULURGQLP L |
GRVSLMHYDMX UD]OLpLWL DHURVROL SRSXW OHEGHULK pH
RYLVQR R VYRMR MMYsHRM)PIL QIR GBFOHQWUDFLML PRJIXe@QDUX&LW
uzrokovati bolesti, Q D M p K& didvaskularnog i respiratornog sustavdijerenje
NRQFHQWUDFLMD OHEGHULK pHV WieprézestatiRnéd\Rednd pusthjdQ D PMH'
WHUPLQDOD OXNH |]D UDVXWH WHUHWH VPMHAWHQD MH X
]ODWDQ XpLQDN OHEGHULK pHVWLFD QD OMXGVNR ]JGUDY(
pHVWLFD RYLVQR R JRGLAQMHP GRENLPRYM HO/RIS 3 RG@XMH WRM
YMHWUD 6 RE]JLURP QD LIPMHUHQH NRQFRHBRMNJIDEL MH OHEG
PMHUQRM SRVWDML WHUPLQDOD OXNH ]D UDVXWH WHUHW|
zakonskim propisima te se zrak timestava u prvu kategorije kvalitete zraka.

.OMXpPQH ULMHpPL & R@ M QR thDasuidtétete3 O



SUMMARY

Air pollution is caused by natural and anthropogenic processes. Various aerosols such
as particulate mattegeachthe air. Particles, depending on their size (RN®M.s and PM)
and concentration, caaiffect human health and cause diseases, mainly of the cardiovascular
and respiratory systemBarticulate matteconcentrations arbeing detected ancharried out
at representative locations. The measuring station of the port terminal for bulk cargo is
located in the immediatproximity of the terminal, where a significant effect of parstate
matteron human health is expected. Depending on the season, meteorajogaiibns such
as wind direction and speed can also contribute to the increase in concentrationsubieartic
matter With regard to thedetectedconcentrations of floating particles of Rifractions
during 2021 at the measuring station of the port terminal for bulk cargoes, it was determined
that the concentrations are in accordance with legal regulations, and the air is therefore

classified in the first category of air quality.

Keywords: concentrations, P bulk cargo port terminal



6DGUADM

R U 1Y | 5 PRSP 1
1.1, Zemljina atmMOSTEIa......coii e e 1
12. =UDN L RQHPLAUHQMH. . JUDND. ...cc.ceiiiiiiirieanee e 2
1.3. /HEGHUH PHNMM.LLEH . 3

131. ,]JYRUL OHEGHULK.PpHVWLED......cccccotriiiimmn s 3

1.32. OHWHRURORANL XWMHEDM..QD.OHEGHIH. . pHVAWLFH
1.33. 3RGMHOD OHEGHULK.pHVWLED.SR.Y.HOLpLQLA

1.3.4.  ZaKonsKa reguUIAtIVAL.............uuuiiiiiiie e eeeeerene e eeeeeaeeees 5

1.35. 8WMHFDM OHEGHULK pHVW.LED..QD.]JGUDYQMB OMXGL
1.36. 8WMHFDM OHEGHULK.pHVWLED..QD.RNROLAZA..ZS8

O B U | (1N (=] (=] ST 9
1.4.1.  Krupni SUNi rasuti teret ........cccoiiiiiiiiiiiiieeiceeee e 11
1.4.2.  Sitni SUNI FASULE TEIEL......cciiiiieeeeeei e e e e e 12
1.5, LUK@ Za rasULe tEIeTR.......cccviieeeeeeiiiimcce et e e eenta e e e e e e e e e e e e e eeees 13
151. (PLVLMH OHEGHULK pHVWLFH QDVWDOH XWMHFDMHP
1.5.2.  MJEINA POSTAJA . ..eeeeeeiiiiiiiieeee et ee bbb 15
2. CILI RADA e 18
3. MATERIJALI I METODE ...ooioiiiiiiiiieeee e 19
3. OMHUHQMH NRQFHQWUDFLMD.OHEGHULK..pHVWAFD 30
32. 3URSLVDQH JUDQLPpQH.YULMHGQRMW.L...ccocevveienne 21
. REZULT AT oottt ee ettt ettt e saet e et e e et e e e aeaaaeeeeeeammteeaaeeaeaaaenn 22
41. 8NXSQL UH]XOWDWL PMHUHQMD NR QRBQ.\yodibemaeMD OHE
mjernoj postaji terminala luke za rasute terete............ooooeiieiiiiieeee e 22
42. .RQFHQWUDFLMH ©OMkGHIFEH2).lgadiveda®R G U X p M X
terminala luke za rasute terete...........uuuuureiiiiii i eeeer e e e e e e e eeee 23
421. 3URVMHpPQH L P DEdawekerizéntpakije PMio........ccccvvvvvvveeeeneen. 23
4.2.2. Maksimalne 24 tsatne koncentraCijePM1o...........ooovviiiiiiiiiiimnnn e 23
4.2.3. 3 URYV M Hpakl koncentracije PMo..........coooiiiiiiiiiiiiieeeiiiiviiveeee 24
4.2.4. Maksimalne 24 tsatne Koncentracije PMo.........ccoovviieeieeiiiiiiieeeiiieeeeeeee 25
43. 3URVMHpQL VPMHU YMHWUD QD SRGUXpMX WHUPLQDOL
gOdini LCEECER R (O (RGO CER (AR COR CER AR GO (AR (R CER G (O (O G CER GO (R GO CER GO (O (R COR COR (AR COR KGR (4 25
44, 3URVMHpPpQD EUJLQD YMHWUD Q Dré88RexésexepMBMWHUPLQDO
gOdini LCERCER R (O (RGO COR (AR COR CER COR GO (AR (R CER R (O (O G CER (O (O GO R GO (O (R CR COR (AR (R (R (4 26
4.5. Maksimalna Drzina VJetra.........ouuuuuuiiiiiiiie e eeeee e 26

S, RASPRAV A e 27



© © N o

2 8 /=B B e oot eee ettt oeeen ettt eeet e 30
LITERATURA oot eeeeee e e s e e st oeess s seee e s eeesees et sseesseeeeeneens 31
323,6 6.580(1, &3 , $.52L00Beiieooeeieeeeeieeeeeeeeeeeeeee e seeme 36
B9 27 23 B eeeee ettt eees et 37



1. UVOD

1.1.Zemljina atmosfera

$WPRVIHUD VH GHILQLUD NDR UHODWLYQR WDQDN SO
Zemlju (1). Zemljina atmosfera sastoji se od nekoliko slojeva, svaki od njih ima svoje
VSHFLILPQH NDUDNWHULVWLNH 3ROD]JHUL RG UD]JLQH WOD
stratosfera, mezosfera, termosfera i egzosterai. sloj naziva se tymosfera. Troposfera je
QDMEOLAL VORM SRYU&ALQL =HPOMH L SURVWLUH VH GR YL
PRUD 2YR MH VORM X NRMHP VH RGYLMD JRWRYR VYD PHW
7THPSHUDWXUD RSUHQLWR RS DrGisfati. &Rad Hropdsieks Hhdlazy eV L Q H
VWUDWRVIHUD 6WUDWRVIHUD VH SURWHAH GR RWSULOLNH
RIRQVNL RPRWDp NRML LJUD NOMXpQX XORJX X ]DaWLWL
XOWUDOMXELpPDWDR6 XBQFDULD SH@WH DUD JD X WRSOLQX pLP
JUDpHQMD GRVHJQH IA&lYstidtdsterédalati BeONbhezosfera Mezosfera
GRVHAH YLVLQX RG RWSULOLNH o OIR Hetkagztaka k@D G QD é
mezosfere naziva se termosfera] ) DNH YLVRNH HQHUJLMH L 89 JUDpHQMF
termosfer. Zadnji, nDMY LAL V O Rkkiva ¥&dposfeédd Bgdosfera predstavlja prijelaz
LIPHyX DWPRVIHUH L VYHPLUD =UDNZ2X RYRP VORMX MH L]X]

9HULQD NOMXpPQLK DWPRVIHUVNLK IHQRPHQD L LQWHL
GRJDYD VH X WURSRVIHUL L VWUDWRVIHUL 8 WLP VORMHY
NOMXpPpQX XORJIJX X REOLNRYDQMX YUHPHQVNL#njeXoUMHWD L
VORMHYD L QMLKRYLK LQWHUDNFLMD SRPD&H X EROMHP UL
QMHQRJ XWMHFO3LD QD QD& SODQHW
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Slika 1.Prikaz slojeva Zemljine atmosfere

Izvor: ODOD aNROD P Hnritendd?].JARiSDuRljEhdd(-D8.22].Dostupno na:
https://www.zkaerotika.hr/meteorologija/medkolametorologije(4)

1.2.=UDN L RQHpLAUHQMH JUDND

=UDN MH HVHQFLMDOQL VDVWRMDN QDa&aHJ RNROLAD D
NOMXpQR MH ]D RpXYDQMH RNROLAD L OMXGVNRJ J]JGUDYOM
prirodi zraka, posebno je irak VSRM UD]JOLpLWLK SOL@RWQLKLSD LNQPRWHD
2WNULUOHP NHPLMVNLK VSRMHYD X DWPRVIHUL NDR aWR VX
i argon, postalo je jasno da se radi o kompleksnoj smjesi plindggon saznanja o
temeljnom sastavu atmosfere, pozornost je usmjerena na plkwe ima u tragovima
odnosno plinove s vrlo malim koncentracijama u atmosf&mljina atmosfera sastoji sl
UD]JOLpPLW L K HB\ON IQARRDY EpHdeRatRa@W PRVIHUVNLK SOLQRYD PR
UD]OLPpLWLP2BMHQDW R kdhderr& i (ky/mf),. omjer volumena (fhplina po
m°) i molni udio (mol motY). =D SOLQRYH X WUDJRYLPD NRULVWH VH I
milijun volumena (ppmv), dio nanilijardu volumena (ppbv) i dio na trilijun volumena (ppzv)

i (ppt). A DYQL VDVWRMFL VXKH DWPRVIHUH VX GXA&aLN
volumena)i argon (0,934% po volumenu) QMLKRYH NRQFHQWUDFLMH QH Y
vremenu i prostoru donjegjoja atmosfere od 80 km te se stoga nazivaju trajnim plinovima

2VLP JODYQLK SOLQRYD X DWPRVIHUL VH QDOD]JH L SO


https://www.zkaerotika.hr/meteorologija/mala-skola-metorologije

koncentracijamabd trajnin. 2VLP UD]OLPpLWLK SOLQRYD i=vellROWLQD DW
PHVWLFD DHURVRORB NRGQRIMQ R HWXWLSHDQ L M D SZONHL B Bl WWHLIK M i
male VX YHOLPLQH D SURPMHUL Jdd YOVP F D HYV W DN FDGDU R X RRO®
GLMHORP SRWMHpPpX L] UD]OL p Lditlok iSdntrdgdy&nid z¥ord.]|3la¥iD D P
L]IYRUL HPLVLMD pHVWLFH NRMD VH HPLWLUDMX LJUDYQR >
PRUVNH VROL YXONDQVNH HUXSFLMH VSDOMLYDQMH ELR
pelud, dijelovi biljaka), nepotpQ R L]JDUDQMH IRVLOQLK JRULYD LQGX\
.ROLpLQD DHURVROD X DWPRVIHUL PRaH YDULUDWL RYLVQ
DHURVROD NRQFHQWULUD VH L]QDG SXVWLQMD L XUEDQL
polarnim i alpskin regijama, NRQFHQWUDFLMD DHURVROD RSUHQLWR \
visihom (5). 2QHpLAUHQMH JUDND XYLMHN MH MDYQD EULJD R
XJODYQRP MH XJURNRYDQR L]YRULPD HPLVLMH RQHpLAUXM)>
su VWDELOQRVW DWPRYVIHany. NBR) bidihB Qdnied Retray OrBuldiizija,

WHPSHUDWXUD RERULQH6).YODaQRVW WRSRJUDILMD

1.3./ HEGHUH pHVWLFH

131. ,]YRUL OHEGHULK pHVWLFD

/IHEGHUH pHOMW IVFKHRAHQX P MH ariprgandkin tRald JID SRMWIMKHp X L] UD
izvora: elektram, industrijskh proces, izgaranje goriva 7LMHNRP RYLK DNWLYQRV\
emitiraju u atmosferu kao nusproizvod procesa izgaranja i kemijskih transfornjiave
NRQFHQWUDFLMM XPH YR WMSHpPXFHWNOL]JDUDQMD YHU L UHVX
SsubDaLQD V SRYUEGLQH WOD UDGL XWMHFDMD YMIBWUD LOL
/IHEGHUH pHVWLFH PRJX ELWL L] SBLURGWQNKFH DQ@WHRSBSRK BH
podijetla (viet RP QRAHQR WOR L PRUVND YRGD LPDMX WHQGHC
IUDNFLML JUXERKPPpHS WGERIRVIX QD SRGULMHWOR pHVWLFD
se mogu izravno emitirati iz izvora u atmosferu (poput cestovnog prometausipendirane
SUDALQH LOL PRJX QDVWDWL VHNXQGDUQH pHVWLFH NDR
u atmosferu ). Nadalje, sekundaeaerosoli nastaju spajanjem s ugljikom, ionima i
PHWDOLPD NUR] NHPLMVNH UHDNFLMH L]PHYyX SULPDUQRJ I



LIUDYQR HPLWLUD DJHQV L XJODYQRP VX NRQRHQWULUDQH
(10).

1.32. OHWHRUR OFRCEMI Q RWOMHHEGHUH pHVWLFH

OMHWDU PRA&HNeSOHBGMNAMMWLAH QD YHOLMH »pGRogM AR RV W
SURGULMHWL GXG RibibuijadONBR FHQWUDFLMH bWV \RLED] &® I pilO
PHWHRUROR&AGNLP pLPEHQLFLPD XNOMXpXMXuL VPMHU YM
SRYUAGLQVNL WODN L WHRHRUHDWXDPB LY B¥ILEHp WMN\OWLFD WL
JRGLAQMLK GRED RGJRYDUDM Xiluvjgttnagl0) R PHAKQ H DX O D WLARIV
vremenskim varijablama, utjecaji vjetra i oborina na koncentra@ld EGHULK pPN)WLFD H
UD]J]OLPLWLK YHOLpLQDIHQDpBEMQR DVX MUHDWQIDL IGRLY RGL GR M
rezultira povoljnijim XYMHWLPD GLVSHU]JLMH RQHpLAUXMXULK WYDUI
]ODpDMDQ XWMHFDM ]ER DbviSnd R \WeRiaQ HY B U B WRIQ I XIFLMH M D
.RQFHQWUDFLMH ILQLK pHVWLFD SRVWXSQR RSDGDMX V SF
grubiKk pHVWLFD UDVWX ]JERJ UHVXVSHQGLUDQMD SUD&LQH SF
VX MHGDQ RG SULPDUQLK SULURGQLK SURFHVD ]D VPDQMH
WDORAHQMD Q& »1GDMQRPFA BBRNULP WDORAHQMHKENOE PRNUL
LIPHyX RERULQD L NYDOLWHWH JUDND SURYRGL VH NRU
PLNURIL]JLPND DSURNVLPDFLMD XpLQND LVSLUDQMH pHVWL
LPD VODE XpLQDN QD XOWUDILQH pHVWLFHaerGsRKLID)XpPLQNRY
6DVWDY L NRQFHQWUDFLMD pHVWLFD L]JQLPQR VX SURPMHC
VX NOLPDWVNH YDULMDFLMH L]JYRUL HPLVLMD L JHRJUDIVN
GQHYQRM ED]L SD pDN L WLMHWNHR®L hIVOOR NMD GLOUDPIM X3 X WYIE
NRQFHQWUDFLML NDR SRVOMHGLFD SULURGQLK L RNRO!
DQWURSRJHQH L]YRUH NOLPDWVNH SURPMHQH ]JERJ SURF
JHRJUDIVNR@2ERORADMD

1.3.3. Podjela OHEGHULK pHVWLFD SR YHOLpPLQL

2VLP UD]OLpLWLK L]JYRUD HPLVLMD OHEGHULK pHVWLFD
O9HOLPLQD pHVWLFRDskR® RMHOQR RDOWH KKRYRP DHUBWRQDPLY

4



LIJUD NOMXpQX XORJIX X QMXKQPRPNERQ & aD QAW X skiviih® NIGI B D VI
OHEGH UL KPMmb\DNVQ B PL MIHMVEX UD/XE N B3 Y MALR & [SQIORAPRVNHL Wbve HV W L F D
skupinemaniji je od 10 -m. Druga skupind®Mz,s odnosno?ILQH p HDVWULRFGIL QEMPLPpNRJ
promjeramanjeg oR2,5 -m 7UHUD V NpoBrioghd* > BOWUDILQH pHVWLFH" DHL
supromjeramanjeg od,1 -m (12).

MAKROFAG {20uM)

10 M

Slika2. ,OXVWULUDQL SULND] UPNOZBEWRN @QULLKNj¥ErHUORepriezBtatd/Ai makrofagi i
PLWRKRQGULM WDNRYHU VX XNOMXpHQL X PMHULOR UDG
Izvor: Pryor |.T., Cowley L.O., Simonds S.E. The physiological effects of air pollution:Particulate matter,
physiology and diseasErontiers: volume 12022; Dostupno na:
https://www.frontiersin.org/articles/10.3389/fpubh.2022.882569(1.8)

1.3.4. Zakonska regulativa

8 FLOMX RpXYDQMD ]GUDYOMD OMXGL L RNROL&AD HXL
+UYDWVNX XYHOH VX ]JDNRQVNH SURSLVH L VWDQGDUGH ]
YyHVWLFH NRMH VY $SRIQWMWH NDRURP M HB&RIPMD (Eite P R G
promjerom manjim od 2,5-P LIJUDMX ]1QDpDMQ@X XORJX X NYDOLWHWL
je napomenuti da za razliku od PM PM2s ]|D NRMH VX XSRVWDYOMHQL WUHC(
pHVWLFHHBWWLFH V SURPMHWR RsSWPPQIn® zakahski propisane
JUDQLPpQH YSihhdaldiG® Ralitstl zraka uspostavljeni su kako bi se osiguralo da

5


https://www.frontiersin.org/articles/10.3389/fpubh.2022.882569/full

NRQFHQWUDFLMH RYLK pHVWLFD QH SULMHYX UD]JLQH NRN
]JGUDYOMH L RNROL& (XURSVM®NDGLUHNWILY DL JRU D YNDGDNL MHHAX
postavljanju ovih standard@, 14, 15). 3aUHPD =DNRQX R |]DaAaWLWIL22UDND 1
UH]XOWDWL GRELYHQL PMHUHQMHP XVSRUHyXMX VH V RG
tvari u zraku, NN 77/20, a validacija i obrada podataka provode u skladu s Pravilnikom o
SUDUHQMX NYDOLWH\iI6). UteddbdhD i Ptalilnikom jepreuzetaDirektiva

(= (XURSVNRJ SDUODPHQWD L 9LMHUD R NYO®LWHWL
17, 18).

*UDQLPQD YULMHGQRVW *9 GHILQLUDQD =DNRQRP R
RQHPLAUHQRVWL LVSRGQNRDH &H WRIPWQDPDODQ ULJLN ]D &
]JGUDYOMH L LOL RNROL& X FMHOLQL 9D&QR MH UHGRYLWR
RVLIJXUDOR GD VH VWDQGDUGL RGUADYDMX L GD VH SRGX]F
PHYWISRYHUDMX L]QDG GRSXAWHQLK UD]JLQD

U skladu sa DNRQRP R ]DAWLWL [PBIRPN®GUHYHQH VX GYLMH NI
NYDOLWHWH JUDND SUHPD UD]JLQDPD RQHpLAUHQRVWL ]D VY

x U prvoj kategorij kvalitete zrakaradi se op LovfvW. OL QH]QDW@QHRzr&akQ HpLAUH
gdie QLVX SUHNRUDpPHQH JUIRQLP DKL YA WHE R & Wh/Q WL DX
VNODGX V |IDNRQRP L QH SUHGVWDYOMDMX 1QDpDMDQ U

x U drugoj kategorij kvalitete zrakaadi se oR Q H p & zZrék@gdje SUSUHNRUDpPpHQH
JUD Qwife@nest. 8 RYRP VOXpDMX PMHUH p®VvVWARLEFQ MSHRQWIUHH B ¢
NDNR EL VH SREROMAaADOD NYDOLWHWD JUDND L VPDQML

2YH NDWHJRULMH VH XWYUyXMX ]D VYDNX RQHpLAUTXMXiiX
MHGQRP JRGLAQMH ]D SUHWERGQX NDOHQGDUVNX JRGLQX

1.35. SBWMHFDM OHEGHULK pHVWLFD QD |JGUDYOMH OMXGL

AWHWOQL JGUDYVWYHQL XpLQFL YH]DQL VX X] LJOR&HQRVW
EROHVWL 'MHOXMX QD GL&QL L NDUGLRYDVNXODUQL VX
XNOMXpXM X isinrtSoRt YateigisRexboleste SRW Lp X S U hdvbd (1Q) DR B L
VDGD QLMH LGHQWLILFLUDQD QLWL MHGQD NRPSRQHQWD |
OHYyX SDUDPHWULPD NRML LJUDMX YD&QX XORJX ]D L]D]JLYEL



SRYQYD pHVWLFD QM BasRw PR R jer dhDvogulx)ysorbirati i prenijeti
PQR&AWYR |DJDYyLYDpD OHYyXWLP QMLKRYH JODYQH NRPSR
PDWHULMDOL ELRORANRJ SRGULMHWOD LRQ3IRMVWWHRMM LpYQL
GRNDJL NRML SRGXSLUX GD VX XOWUD ILQH L ILQH pHVWLFI
VPUWQRVWL WH XpLQDND QD NDUGLRYDRIXOBW®QIR LpHMW
promjerat —P PRJX VH LQILOWULUDWL X DOYHROH D pHVWLF
kontinuirano nakupljati u alveolamaposebno su opasne za ljudsko zdravlje, jer su dovoljno
PDOH GD SURGUX NUR] PHPE WKEQdK iIGE &ansportivdju aIfalkwmim. Xy X X
ALYFLPD X(@®B)DMNHNROLNR MH VWXGLMD SRNDj}pDSdRaSRYH]D
VPUWQRVWL NUR] RGQRV L]PHYXLQENXHKDRQROQFIGQWYOQHLMI
PRUELGLWHWD WH L]RHYXRYHIREZHQR VEUIR BOLWLVD NURC
UHVSLUDWRUQLK VLPSWRPD NRG RVRED V NURPMxQRP RS\
QDALURNR MH SULKYDUHQ NDR VWDQGDUG |D PMHUHQMH N
QDb WR GD MH RYDM UDVSRQ PDOLK pHVWLFD RGJRYRUDQ

sposobnosti da dopru dornjih dijelova respiratornog traki@l).

-Mozdani udar
-Bolesti srediinjeg Zivéanog

-Rinitis/Pneumonia sustava

-Upala diSnih puteva

-Umanjena plu¢na funkcija ™, . -Depresija ST-segmenta

-Rakpluca ot : . -Promjene varijabilnosti sréanog ritma

. k"1 -hospitalizacija zbog kardiovaskularnih

bolesti
-Preuranjen porod

-Promjene krvnog tlaka _ — -Smanjena porodajna teZina

-Promjene funkeije - -Smanjen rast fetusa

endotela -Intrauterini zastoj rasta

-Povetana koagulacija ' ' - Smanjena kvaliteta spermija

krvi

Sistemska upala

Slika3. 8B WMHFDM OHEGHULK pHVWLFD QD |JGUDYOMH OMX
Izvor: Hwang J, Kim S. Fine Dust and Sustainable Supply Chain Management in Port Operations: Focus on the
Major Cargo Handled at the Dry Bulk Port. Journal of Marine Science and Engineering [Inter@eg(20330.
Dostupno nahttp://dx.doi.org/10.3390/jmse8070586@p://dx.doi.org/10.3390/jmse80705810)



http://dx.doi.org/10.3390/jmse8070530
http://dx.doi.org/10.3390/jmse8070530

1.36. SWMHFDM OHEGHULK pHVWLFD QD RNROLa

OHYyXQDURGQD NRQYHQFLMD R ]DawWebhyvThedlht¥rRaobal QD PR
Convention for th&afety of Life at SeaXNOMXpXMH REYH]QL OHYyXQDURGQL .
krute rasute terete (IMSB@ng.The International Maritime Solid Bulk Cargoes Chdeji
VOXAL NDR VYHREXKYDWDQ UHVXUV NRML GHWDOMQR RSL)\
rasutih tereta. NaimeMSBCKkRGHNYVY LVNOMXpXMH AaLWDULFH NDR aWR \
VX RQH UHJXOLUDQH OHYyXQDURGQLP NRGHNVRd&eKD AaLWD!
,06%0& SUHGVWDYOMD RSVHAaDQ diyriégnid Rrdtoko@a post8famieH G L Q D |
U D] nLKputivy rasutm tereom XNOMXpXMXiuL ][DKWMHYH ]D VNODGLaW
vlage. Nadalje, ocrtava metodologije za testiranje kako bi se utvrdile karakteristike svake

vrste tereta

,VSXaWDQMH VXKLK UDVXWLK PDWHULMDOD X PRUVNL R
VOXPDMQR LVSXaWDQMH pHVWR SRYH]DQR V SRWRQXiUHP L
NRMH XNOMXpXMH RGODJDQMH LOL RV OR EDiHD@OWIH \RNODGN. |
WHUHWD 1DLPH LDNR VX JXELFL NUXWRJ UDVXWRJ WHUH\
LQFLGHQWR REBIMMPRIQWLUDQL X VOX&EHQLP HYLGHQFLMDPD

awR VH WLpH XSUDYOMDQMD LVWRYDULPD iWARAFOL UDV XW F
Aneks (eng. The International Convention for the Prevention of Pollution from $teps
NUXWH UDVXWH WHUHWH SULPMHQMLY. ¥®ILNHGX®@ D WRJULM
MARPOL-a, sugeriraju da potencijalni kandidati za terete koji swlmegi kao opasni za
PRUVNL RN Réd Barmfol(to the marine environmgntrema MARPOL Aneksu V
PRIJX XNOMXpLYDWL aBu@h teret® BY HIGNHKDUIK WDNYLK +0( WHUH'
PHWDOQH UXGH LOL OHJXUH NRMHENDDU &R O\RHYERN HL PUHDAY/DXOM
NRMH VDGUAH SRYLAHQH UD]JLQH SROLFLNOLPNLK DURPD\
mljevena plastika i guma. Naime, postoji nekoliko krutih rasutih tereta koji nisu navedeni u
rasporedima HMED XN O M X p XM X ishorhéntey'r@stteWelle@ L M H

*RGLQH GRQHVHQD MH RGOXND GD NULWHULML ]D UI
SRWHQFLMDOQRP +0( VWDWXVX |D NUXWH UDVXWeHg.WHUHW |
International Maritime OrganizatipnPremak RGHNV X VDYH]QLK SURSLVD 6MH
(CFR eng.Code of Federal Regulatons RSHUDWLYQR LVSXawDQMH RVWDW
(DCR; eng. dry cargo residualischarge XNOMXpXMH QHRSDVQH L QHWRN\
vapnenca, drugg pL Y WaRenp aH@MH & ugliers, soi i cemena OHYyXWLP
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LVNOMXpXMH RVWDWNH NRML VH VPDWUDMX WRNVLPQLP LO
(CFR, 2014.).

Ostaci tereta prirodni su nusproizvod ukrcaja i iskrcaja krutog rasutog terst&Ni©@ DG La W D
EURGD .DGD GRYyH GR SURPMHQD WHUHWD VNODGL&WD W
XQDNUVQD NRQWDPLQDFLMD SURL]YRGD 8 VOXpDMX QHRV
LVSXawDWL X REDOQH YRGH OHYXWLP PDRWN X®5/OHWWWDM EKK\WRM
RVMHWOMLYD EHQWRVND VWDQLaAaWD L GRSULQLMHWL RQHD

7HN JRGLQH ]QDpDMQD SRIRUQRVW XVPMHUHQD MH ¢
tereta. Tijekom sastanaka IMO MER(Qeng. Marine Environmenfrotection Committee)
SULPLMHUHQR MH GD YODVQLFL SORYLOD RELPQR SUDNWLF
EURGRYLPD |]D UDVXWL WHUHW QDNRQ LVWRYDUD 6OLMH
zabrinutost, 2012. uvedene su izmjene i dopuRMOL-D pLPH VH XpLQNRYLWR ]
LVSXaWDQMH RVWDWDND +0( WHUHWD SRpHY&L RG

.OMXpQR MH SUHSR]QDWL GD VH RVWDFL WHUHWD PRJX C
JODYQLK EURGVNLK UXWD QDNRQ LVSORYOMDYD@MD L] ¢
udaljenostiR G QDXWLpPpNLK PLOMD QP RG REDOH OHYyXWLP Ol
manifestirati tijekom aktivnosti prekrcafd?2).

1.4.Rasuti teret

U pomorstvu, rasuti teret je svaka roba koja se otprema nezapakijar@gkiranaunutar
paleta ili kutja i RELPQR ¥#¥H QMOLRNLP NROLpLQDPD G5RED PRA&H
granuliranom ili krutom obliku23). Razni izvori (UN) i (W. Stopford 1997) GDMX QH&WR
GUXJDpLMH GHILQLFLMH ]D UDVXWL WHUHW 1D WHPHOMX (
SRPRUVNRP SULMHYR]X UDVXWL WHUHW MH WHUHW NRWN
(homogen)"(24). Prema W. Stopfordu (1997 Jasuti teretje svaki teret koji se prevozi
PRUHP X YHOLNLP SRALOMNDPD NDN R4E RasttitexePOME R MHG
WUJXMH PRUHP RSUHQLWR VH RR&keé| < RiBlLMd kr@hifV kitr@iD VXKL
te WHNXUL UDVXWL WHUHW 6YH ALWDULFH VXKH MHVWLYH (
]D VWRNX EUD&AaQR NUXSLFD NLNLULNL VLURYL &@aHUOHU V
VXKRJ UDVXWRJ PDWHULMDOD SLbhéMD KemikaDj®/§@jvd) EDND



SODVWLPpQH JUDQXOH L SHOHWL VPROD X SUDKX VLQWHYV
rasutog tereté24). /XNH pLQH WHPHOMH RSVNUEQLK ODQDFD X SRG
L SURL]J]YRGQH LQGXYV udprihdddd ndciotaboriViDgdspariBrpdo rasto).
OHYyXQDURGQD WUJRYLQD YRGRP ]QDpDMD ganvithgexe@®lieR X EUX
(25). Prema podacima koje je objavila Konferencija Ujedinjenih naroda za trgovinu i razvoj
(UNCTAD) 2018., suhirasuti teré (tj. robni teret koji se prevozi neupakiran u velikim
NROLPpLQDPD X REOLNX JUQD LOL pHVWLFD SUHGVWDYOM|
fosfatnim stifQDPD L XJOMHQRP pLQH RNR JOREDOQH SRPRU
u lukama (26).

Slika 4. Rasuti teret u terminalu luke za rasute &ret

Izvor: Nastavni zavod za javno zdravstvo PrimorskoRUDQVNH AXSDQLMH
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1.4.1. Krupni suhi rasuti teret

.UXSQL VXKL UDVXWL WHUHW pLQH | R\AILDW\DLU L K BIO MHH@ M
UXGDpD

JRVIRULW p Lsipdvogrmhvac@ija¥axkod proizvodnje gnojiva. Ova tvar je dosta
subaQMbDYD |D aWR MH SRWUHEQR SURYHVWL GRGDWQH PN
KLJURVNRSQD a4WR SRWH GRIWHANRR P RA HY @GIRM HF M IL \G/RR Y D U

6SRQWDQR VDPR]DSDOMHQMH MHVW SURFHV NRMHP SRGC
NRMHJ GROD]L JERJ ]JDJULMDYDQMD XJOMHQD NRML XSLMD I
osjetlivost naQDYHGHQL IHQRPHQ QD A4WR MH SRWUHEQR REUD
VNODGLAWHQMD MHU VH WLPH OLPLWLUD GRSX4AWHQD YLVL
3UD&LQD NRMD VH SRGL&H WLMHNRP SULMHQRVDLIMH¥NWED
SRPRiUX YRGH NRMD VH SUVNX).QD QDYHGHQLP WRpPNDPD

3ULPDUQL DOXPLQLM NUDMQML MH UH]XOWDW REUDGH E
2YL PDWHULMDOL SRVMHGXMX UD]J]OLpLWH XNUFDMQH JXVWI
dvatHUHWD %RNVLWQX UXGX SUHSRUXpOMLYR MH SUHWYRU
NDNR EL VH VPDQMLOL SULMHYR]QL ]JDKWMHYL .DNR MH I
SRWUHEQR MH SURYHVWL UDGQMH NRMH tUH SRPRuUL GD VH ]

UVNXSLQX aLWDULFD VSDGDMX NXNXUX] ULaD JUDKRU
VMHPH Sa@g®LeDNINV@LWDULFD VH UD]JOLNXMH SR JXVWRIUL
UubD]JOLpLWLP |DKWMHYLPD ]D VNODGLAWHQMH L UXNRYDQMH
RVLIXUDWL RGJRYDUDMXiX YHQWLODFLMX ]DawLwX RG
nepogocGD ]|D YULMHPH WUDQVSRUWD L VNODGLaAWHQMD 7UJR
XYMHWLPD NRML XWMHpX QD | DKWMHYH SULMHYR]D &aLWDU

kao i brodovi za kombinirani transpgg7).

20 % sveukupnog transporterupnog suhogasubg tereta otpadamD AHOMH]Q X UXGD
XNROLNR VH JOHGD WHALQD ,] WRJ UD]JORJD MH VPDWUD
7TDNRyYyHU VH sSuDaL SD VH SUHSRUXpD XSRUDED XUHyDMD
YHOLNX JXVWRUXNDGRMNMOMYLVLQD GR NRMH MX PRAaHPR
RJUDQLpPHQH @RVLYRVWL WOD

11



1.4.2. Sitni suhi rasuti teret

6LWQL VXKL UDVXWL WHUHW PRaH GLMHOL VH QD JLSV E

*LSV MH SULURGQL PHNDQ LkortitiQuH taim© sudhie Mdo npH uPRaH
JUDYHYLQDUVWYX SROMRSULY U@ Ne tbf) €& X Vodilskickiva s/ H p D N
kao finiprahNRML LPD WHQGHQFLMX ]JJUXGQMDYDQMD ,VNUFDYL
nepovoljnog vremena, nezBOMLY MH LPD QLVNX VWRSX Y@PAaQRVWL W

%YHQWRQLWMHVYUMEHNDO/L SUDK 3RVWRMH UD]JOLpPpLWH YU
VYRP GRPLQDQWQRP HOHPHQWX 1DMpH&auUH VX X XSRWUHE
SULMHYR]D SXWHP EURGRYD ]D VXKL UDVXWL WHUHW SR\

kontaminacije te rasipanj&0).

AHUHU MH QD]JLY ]D VN Xdj Is@bezbojhi) tdpivi iR WotiGsladiy\bkiDsa.
.HPLMVNL JOHGDQR SRMDP AaHUHU3 VH RGQRVERORD VYH X
ORJX VH SURQDuUL X VRNX VMMANQ®DV EVDW¥IDMND INDIVRN RUR QW
saharozg31l). SNROLNR VH WRNRP SULMHYR]D SXWHP EURGRYD |LC
JXELWDN YROXPHQD L GHJUDGDFLMD NYDOLWHWH SDNLUDAQ
7DNRYyHU LP MH SULOLNRP WUDQVSRUWD L VWB D®CEAMHRY MWD
YHQWLODFLMH 6LURYL &@&HUHU SRVHEQR MH KLJURVNRSDQ
YRGHQX SDUX WH JD MH SRWUHEQR ]DawLWL RG VYLK REO
voda) (32).

Kod pohrane soli u spremnike na brodu zaut@asterete potreban je visok standard
pripreme spremnika,RVLJIXUDD MOQXWUDaAaQMRVW VSUHPQLND EXGH
BUHSRUXpD VH SRVWDYOMDQMH XQXWUD&aQMHJ RPRWDpPpD
konstrukcije spremnika dvama premazima zbogWag DM XULK VYRMVWDYD VROL
XNUFDYDWL |IDMHGQR V WHUHWRP NRML LVSXaWD SULYODbD

WHaLQH LVSDUDYDQMHP 6NODGLAWD MH SULMH XWRYDU
paziti da sol ostane sipka adse ne stvaraju grudice. U prikladno suhim i toplim uvjetima
PRAH VH VNODGLaAWE@BW.L QHNROLNR JRGLQD
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1.5.Luka za rasute terete

THUPLQDO OXNH ]D UDVXWH VPMH&A&WHQ MH X QDMYHUHP
REOLN HOLSVH GXaLQD ]JDOMHYD MH NLORPHWDUD SUF
QDMYHUD aLULQ Zaljev i NtkaDeRd° iHoNé povezuju otprilike 300 MeDUD aLURND
PRUVND YUDWD 6WUPX REDOX JUDGH VHGLPHQWL VWLMI
vapnenci. Strmost obale prema dnu zaljeva iznosiMaksimalna dubina zaljeva od 44 do

PHWDUD QDODI]L VH X SduibkindXxd 34XxXo BRW D UKD QUWIOWDPL VH X S
VUHGLQH ][DOMHYD GRN VX QDMPDQMH GXELQHD@mMaM XJRLV
zaljeva u prosjeku iznosi 25,8 metaRijesak i mulj prekrivaju dno zalev®6 MHYHURLVWRDp
dio obale karakteriziia! ODWNRYRGQL L]YRU G L MHOddmMUDobkkea D O QR P
morskih vrula. 6DOLQLWHW L WHPSHUDWXUD YRGH X |[DOMHYX VQ
LIYRUD 9ULMHGQRVWL VDOLQLWHWD QDPDQMH VX WLMHNR
vode od strane izvora D QDMYHUH WLMHNRP OMHWD 6 RE]JLURF
N D U D N W $t1Udromyeéept€mperature, morska voda u zaljevu hladnija je od morske vode
NRMD SULWMHpH RG VWUDQH PRUVNLK YUDWD ogamULMDFLI
stvaranja kratkotrajnih morskih stryj@s, 34).

Terminal za rasute tereteDGRP MH ]J]DSRPpPHR JRGLQH WH MH X
QDMPRGHUQLMLP WHUPLQDOLPD ]D QsbbitaxvijétinbstHdirkindlal QD S
YHAH VH ]D GXELQX PBWPDAXMRREDROXDRGY MHWH ]D SULKYDW
DWT (eng.deadweitpt tonnageg 7HUPLQDO MH XUHYyHQ aHO BrgtgQIi FD M X
RVWDOLK UDVXWLK WHUH®H WH |D QMLKRYR VNODGLaAWHQM

13



Slika 5. Prikaz luke za rasute terete

Izvor: Nastavni zavod za javno zdravstvo PrimorskbRUDQVNH AaXSDQLMH

1.5.1. Emisije OHE GH U LK dal\dtdafeid r&®u lukama za rasute terete

OHyXWduR rasuti tereti koji emitirajuPM p HV Wjekem aktivnosti utovara,
VNODGLAWHQMD L SULMHYR]D SRYHUDYDMX NRQFHQWUDFI
QHJIDWLY Q Rudskg Mitad\fje{26 8. 7THUPLQDOL ]D VXKL UDVXWL WHUL
RQHpLAUHQMD SUDAaALQRP JERJ RVMHWOMLYRVWL UDVXWR
WUDQVSRUWD VNODGLaVeH@eovna s8dpénEjal YabireSitih Lnivaté eV D
SRPRUX YMHWUDGHOQOW.LBWFREPBWD MH NDR MHE&DWQ (VG JODYQ
IXpND SRGUXpMD VX QDMSUHSR]QDWOMLYLML L]JYRUL RQF
Emisije s brodova mogu ugroziti kvalitetu zraka tijekom pristajanja ili manevriranja te u
obalnimza HGQLFDPD WLMHNRP WUDQ]LWD GXa REDOH =GUDY\
PRJX XNOMXpLYDWL DVWPX GUXJH EROHVWL GLaAaQRJ VXVW
preuranjenu smr(38). ) XQNFLMH OXND SURALULOHDYW LWHH WRON\RRY/IHALD
]DIJDYHQMD JUDND NRMHO SURR]GWWMHED@BENPRPRUVNRJ SUF
GRJDYD VH XQXWDU LOL X QHDBRYWU HGRRRANQLFIURIE ONRID NF
OXNDPD VX HPLVLiMWM:{ KLOWNOEF B ROEXND 3UDALQD VH PRaH F
UXNRYDQMX WYDULPD SRSXW ALWDULFD SLMHVND L XJO!I
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]JDNRQRGDYVWYRP ]DA&WLWD RNROL&AD L RGUALYL UD]YRM
RNROLAHP XQXWDU(2)XGABYQIREUXPMDO XpNLK YODVWL MH
LIYRUH L SURFLMHQLWL XWMHFDM OXpNLK DNWLYQRVWL
S R G U X piddjgad&doprinosamisijakoje VH RGQRVH QD UXNRYDQMH SUDA&Q
PRAaH SRPRUL OXpONDL S YRPDPNW@&X RIGJRYDUDMXUH PMHUH ]D VP
(37).6 REJLURP QD QDVHOMHQRVW X RNUXAaHQMX OXNH ]D UD?
MH SRG XWMHFDMHP ILQH SUDALQH RGQRVQR OHEGHULP p
REJLURP QD L]OR&aHQ@RANWH VDAWDXQ phsinHp&eda Bd iQjétama kontrole
HPLVLMD UDGL VPDQMHQMD RSDVQRVWL GG IRNFHD BANIHLGM D 6
(sumporov dioksid), VOC (hlapljivi organski spojevi), CO (uglikov@&R NVLG L 30 OHEG
b HVWLD)F H

Slika 6. Prekrcaj rasutog tereta u terminalu luke za rasute terete

Izvor: Nastavni zavod za javno zdravstvo PrimorskbRUDQVNH AXSDQLMH

1.5.2. Mjerna postaja

OMHUQD SRVW D@eVnB uddievid$ti @0 @bBtara s obzirom na izvor emisija
OHEGHULK pHV Wrepddredhd) tlifijis WML K VWDPEHQLK QDVHOMD L]F
NRMD YRGL SUHPD igMdd Nje@drpesthjpOriorpxbitllizini lokacije na kojoj
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sepredviy DQ DM ] Q DX PIMYDLISMRIG UX pM D W H U P L @aDoRolho MWD ED\RXYVD 1 WY U
3RVWDMD MH NODVLILFLUDQD JUDGVNLP SRGUXpPMHP SUHP!

SUHPD WLSX SRVWDMH V REJLURP QLDkAci¥ jg ddadBriavzbdgD O HE.
SUHWKRGQLK PMHUHQMD L JRGLQH NDGD MH XWY!
RYRP SRGUXpMX RBILURP QD 30

Slika7. 3BRORA&DM OXNH ]D UDVXWH WHUHWH
Izvor: Google earth. [Internet]. [Pristupljeno: 13.09.22]. Dostupno na:
https://www.google.com/maps/place/Bakar/@45.2905565,14.5511826,19203m/data=!3m1!1e3!4m6!3m5!1s0x4
7649f97df052929:0x8211a9d9c7a53304!8m?2!3d45.3068046!4d14.5342464!16zL20vMDU1X2Rz!5m1!1e9?ent

ry=ttu (40)
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https://www.google.com/maps/place/Bakar/@45.2905565,14.5511826,19203m/data=!3m1!1e3!4m6!3m5!1s0x47649f97df052929:0x8211a9d9c7a53304!8m2!3d45.3068046!4d14.5342464!16zL20vMDU1X2Rz!5m1!1e9?entry=ttu
https://www.google.com/maps/place/Bakar/@45.2905565,14.5511826,19203m/data=!3m1!1e3!4m6!3m5!1s0x47649f97df052929:0x8211a9d9c7a53304!8m2!3d45.3068046!4d14.5342464!16zL20vMDU1X2Rz!5m1!1e9?entry=ttu
https://www.google.com/maps/place/Bakar/@45.2905565,14.5511826,19203m/data=!3m1!1e3!4m6!3m5!1s0x47649f97df052929:0x8211a9d9c7a53304!8m2!3d45.3068046!4d14.5342464!16zL20vMDU1X2Rz!5m1!1e9?entry=ttu

Slika 8. Pogled od terminala prema prvim stambenim naseljima i cesti iznad naselja

Izvor: Nastavni zavod za javno zdravstvo PrimorskbRUDQVNH AaXSDQLMH

Slika9. 3BROR&DM PMHUQH SRVWDMH X RGQRVX QD WHUPLC
Izvor: Nastavni zavod za javno zdravstvo PrimorskbRUDQVNH AXSDQLMH
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2. CILJ RADA

CijradajeYLAHVWUXN

Utvrditi srednjei maksimalne JR G L #@-datde i isath@¢ NRQFHQWUDFLMH OF
pPHVWLFD DHURGLQDPLpPpNRYuUSM2Z2R Badifl UDR G UrhMaBDluke za

rasute terete

Usporediti maksimalne JRGLaAQMH YULMHGQRYMHEG HNIR & F HAW W
DHURGLQDPLPpNRJ SPUR)RMGEI2U Qodinix—B R G WXnsa luke za rasute
tereteV JUDQLPQRP YULMHGQRVWGBERPVR WB] ISQUIRFSD VFO@QHD L & U X
zraku, NN 77/20

Utvrditi EURM S UHMGRWHDEHQMRGLAQMH JUDQ bpu2d2lY ULMHG ¢
godini X SR G tepdIX luke za rasute terete usporediti vrijednosti s dozvoljenim
EURMHP SUH}bBMDpHQMD

UWYUGLWL PHW HBRe&RIORIEENetrRWIRGDM M X WHidRteQDOD O
terete u 2021. godini

Utvrditi kategoriju kvalitete zraka QD SRGUXpMX WHUPLQDOMa OXNH ]

temelju analiziraa varijablePMzo
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3. MATERIJALI | METODE

S3IMMHUHQMH NRQFHQWUDFLMD OHEGHULK pHVWLFD 30

Sukladno normi HRN EN12341:2014 masena koncentracijia BMUDNFLMD OHEGH
pHVWLFD X YDQMVNRP JUDNX RGUHYXMH VH VWDQGDUGQR
metoda). S HIHUHQWQD PHWRGD |D pHVWLFH XNOMXpXMH JUDYL
ILOWULPD NRMLL VIDNROXLPODIMHOMD 8]J]RUNLYDp PLMHQMD
UH]XOWLUD GQHYQLP X]J]RUFLPD GRN VH |]JDPMHQD ILOWHUD
ILOWHUL VH YD aXaxtathintadatD 6 Rathb idxavitvo Primorskiagoranske
AXSD@IRHBFL SULNXSOMHQL QD RYDM QDpLQ PRJIX VH SRG"
metala i PAHRYD % XGXuL GD RYD PHWRGD QLMH SULNODGQD ]
YUHPHQX L SULND] NRQFHQWUDFLMD pHVWLFD SR VDWX Q
'UADYQRJ LQVSHNWRUDWD NRML MH XNOMXpLYDR SULND] VI
je odabran automatski analizatéd. RE]LURP GD VH QH SURYRGL UHIHUHQW
LOL PMHUQD PHW-RGBIpBQMIXaHRDNNHQWQW LEBER X HMWWR WMLHV S
HNYLYDOHQFLMVNH WHVWRYH PLQLPDOQR MHGQRP X JRGI
kvalitete zraka. Stupanj ekvivalencije te naknadna korekcija rezultata automatskih mjerenja na
RGUHYHQLP PMHUQLP SRVWGUMBFDYSOQOMDREBVWD YD GLREOLI
VSHFLILPpQLK ]D DQDOL]JLUDQR SRGUXpMH XWMHFDMD GL]D

analizatoru te ostalih faktora koji bi mogli imati utjecaj na detektirane koncentracije.

Automatskm analizatoom Horiba APDA-371 S U D (stit€@hutne isatne koncentracije
O HE G HuLRMpHAAIZateDima S U L S u@l&zh ¥law (Inlet) za uzorkovanje PM
IUDNFLMH O H EGjélujdnid ognidwi &/ WL E DX & HWQDVpMoje Mrblazikroz filtersku
traku WH GROD]L G RnitBdndgJkskaah Q-WIUDD plielQiva@ntnog PDVL pHVWLFD
filterskoj traci. Mjerna qrema V P M H §&Wi H. QUDD ghHI@nRtiziranan N X wluddjemse
nalazi i Data logger (Horiba Mini 1/O Expanden) svrhu prikupljanja podataka i GSM
modem/routerradi E H dd_KoRunikacig sa V U H G L@ Q MX.GKdjiOopRKRIplja i obray X M H
podatN H S R RBditiexslog pakea (QYLPDQ 2 S VL Xoji ae'ralazv tiNBstavnom
zavodu za javno zdravstvo Primorsko+ goranske & X S D QTeMsHopsk stup sa
PHWHRU Ré&d®AMBLAA mjerenja smjera i brzine vjetra Gill Windsqrhiampshire
Ujedinjeno KraljevstvtoWDNRYHU MH GLR RSUHBH. RYH PMHUQH SRVWI

19



Slika 10. Automatski analizator Horiba APDA X NXULaWX
Izvor: Nastavni zavod za javno zdravstvo PrimorskoRUDQVNH AaXSDQLMH

Slika 11. Filterske trake u analizatoru Horiba APD£371

Izvor: Nastavni zavod za javno zdravstvo PrimorsgoranskedA X SDQLMH
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32.3URSLVDQH JUDQLPQH YULMHGQRVWL

Slikal2. 3ULND] JUDQLpPQLK YULRKEQRMWMXRLKFWFWUDKLMIDNX RE]JLURP Q
prema8UHGEL R UD]LQDPD RQHpLAUXMXULK WYDUL X JUDNX 1

Izvor: Narodne novineBUHGED R UD]JLQDPD RQHpPpLEpXMXULK WYDUL X JUDNX 90
[Pristupljeno 02.09.2023.]. Dostupno |istps://narodne |
novine.nn.hr/clanci/sluzbeni/full/2020_07_77 1465.?{({1171)

BUHGERP R UD]JLQDPD RQHPLAUXMXULKH®&HO@HWLVX JUDRXD[
vrijednosti za PMo IUDNFLMX OHEGHUOULK pHVWLFD NRMD VH LVSLW)>
PRIJXUHJ XWMHFDMD W H U in@rBsO BvepbuhainggXikvelg ritétaHod datakgl,
QXaQR MH QDJODVLWL GD VX VDPR YDOLGLUDQL VNXSRYL
QDSRPHQXWL GD RGUHYHQH SURVMHpPpQH PMHVHPQH YULMH
kada pokrivenost podataka @aQH LV SR G S U D izDosi manja \WoR18Miaha unutar
RGUHYHQRJ PMHVHFD 2YDM RSUH]QL SULVWXS RVLJXUDYLTL
UREXVQLP L UHSUH]JHQWDWLYQLP VNXSRYLPD SRGDWDND
NYDOLWHWH takd RPIORIVWKIQBRBQMH G Q@idvod kdkadh ReQuirtda® W U D F L
MHGQRJ GDQD XRpH NRQFHQWUDFLMH Y HdbdjaiR @odatak& DW Q L K
mora biti minimalno 85% kako bi se kvaliteta zraka mogla kategorizKatl. parametara s
SUHPPAEHEQRMHP GRSXAWHQLK RGVWXSDQMD WDNRYHU VH
nezavisno 0 opsegu podatakéahtjevi poput najmanjeg opsega podataka i vremenske
SRNULYHQRVWL QDYHGHQL 'LUHNW lak pobataka radi ¢€downdd O M X p >
XPMHUDYDQMD L RGUJIDNWRDIDPM B H. QKWQRPSHROGHV LWL |DKWMI
SRGDWDND XRpL SURYMHDGB OL WHXKQMHQRWIWE UKRYSMLMW.D 9RGLD
o razmjeni informacija 97/101/ECizmjena Odluke @01/752/EC,QDYRGHUL NDR GRI
DSURNVLPDFLMX ]D XGLR YUHPHQD WLMHNRP MHGQH JRGLC
RSUHPH L NDOLEUDFLMX ,] WRJ UD]JORJD SRVWRML PRJX{
opsegom podataka za 5DR UDFLR QD @Qreend RaOgulpitak)fddataka koji je
VPDWUDQ UHGRYQLP RGUADYDQMHP 6WRJD MH NRG SURYM
naspram 90% kao najmaniji opseg podataka kod svih mjd@jab, 41, 42).
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4. REZULTATI

4.1. Ukupni rezultati mjerenja NRQFHQWUDFLMD O kR@H jadihepmbl VW LFD 3

mjernoj postaji terminala luke za rasute terete

Tablical 3ULND] XNXSQLK UH]XOWDWD R @ (H J)R\RGskbbziakd K GHRIG K XpHWXW L F D
terminala luke za rasute ter@@21.godine

lzvorr OMHUHQMH 30 IUDNFLMH OHEGHULK pHVWLFD QD SRGUXpMX WHUF
1DVWDYQL =DYRG |]D MDYQR JGUDYVWYR 3@BOPRUVNR JRUDC

Razdoblje N OP Cosr Cwm n>GV Cso Cos
usrednjavanja (%)
n>50
24 - sata 350 96 15 75 5 13 42
1- sat 8007 91 15 418 - 11 53

N - broj analiziranih uzoraka

OP (%)- obuhvat podataka u promatranom razdoblju

Csr- SURVMHpPQD NRQFHQWUDFLMD

CM - maksimalna dnevna koncentracija

C50- PHGLMDQ NRQFHQWUDFLMD RG NRMH MH SRGDWDND
C98- NRQFHQWUDFLMD RG NRMH MH SRGDWDND QLaH

n>GV- EURM X]J]RUDND YHuULK RG *9
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42. RQFHQWUDFLMH OMEGHIFEK2p.lgaivea®R G U ¥epiihxla

luke za rasute terete

42.1. 3URVMHpPQH L RDIdhwné KobceratijePMio

Slikal3. *UDILpNL SULND] XVSR tset@hkencehtrReijaM mdkQrhdnih 24atnihkoncentraci
(—J®P OHEGHULK 1dpbl Mjesedni2Q3I0 SRGUXpMX WHUPLQDOD @otNiH |D UDVXWH

4.2.2. Maksimalne 24 tsatne koncentracijePMio

Slika14. *UD L p N L SSJHIN\ROUM @i P4-satrih koncentraciu — J]®HEGHULK fppbVWLFD 30
mjesecimaQD SRGUXpMX WHUP L Q Du2021@otiNiH ]D UDVXWH WHUHWH
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Slika15. *UDILpNL SULND] SUH N R4kBtpe-k@Qnibebtraziiz-NJI2 FPHDEOGHI LK ppbVWLFD 30
mjesecimaV REJLURP QD JUD Q L Q@>®DUS MEEXEAMMe za rasute teret@@21.godini

4.2.3. 3 U RV MHpankl koncentracijePM1o

25
20
15

10

m % (E}ei -wgatnia koncentracija @/ m’ )

Slika16. *UDILPpNL SULN Dis&ninkdnivertaQija kg/m* OHE GH UL K fpb\hijédeEiDad 0
SRGUXpMX WHUPLQDOD O Xdédini]D UDVXWH WHUHWH X

24



4.2.4. Maksimalne 24 +satne koncentracijePM1o

450
400
350
300
250
200
150

m maksimalna 1 satna koncentracija .@/m3 )

Slikal7. *UDILPpNL SULND] Batmhkbien@aijakig/m* OHEGH (LK fpb\ijédeEiDaa 0
SRGUXPMX WHUPLQDOD OXgedhi]D UDVXWH WHUHWH X

43.PURVMHpPQL VRVMHIRGMHWNX WHUPLQDOD OXNH |]D UDV X\

Slika 18. *U D | L pkd2. S R V Mshhjei@ Retra fpo mjesecimaQ D SRGUXpMX WHUPle@BOD OXNH ]
2021. godini
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44 3URVMHPQOQD EWQ)DQEREMKMPMIDO WHUPLQDOD OXNH ]D UDVX
godini

14

1,2

0
0
0,
0,
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Slika19. *UDILpNL SULND] SUR ¥é)hbp QjekeEid Q K R IBHX\pWIX WHUPLQDOD OXNH
u 2021. godini

4.5.Maksimalna brzina vjetra
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® maksimalna brzina vjetra (m/s)

Slika20. *UDILpNL SULND] PDNVLPD QjdseeihidQ Q HE R @ UXWHIMX WHUPLQDOD OXN
terete u 2021godini
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5. RASPRAVA

8 WDEOLFL SULND]DQL VX XNXSQL UH]XQoWrBK&fa RGUHY
YDQMVNRJID JUDND X SRGUXpMX W IPatRd @Dablide @rikattju ]|D UD)
SURV M H-ps@thk i 1- satne koncentracije PM X JRGLQL 9ULMHGQRVW
JRGLAQGNBWQH NRQFHQWUDFLMH OHEG KX K I ¥ WWeLNE-DJ 30 ]
SUHPDaAXMH JRGLAQMH JUDQLpPQX3YWUMMBGRRWWNRMBVIMB K
MHGQRVDWQH VDWQH NRQFHQW UDFLMH-G DOLE GAHNeWO D HA- W PF L

JRGLQH ]DSDAHQR MHsatnSIHINRPDHHQYWMIDMHG QR VWL NRMI
za PMo OHEGHUH pHVMHbIKH). SWIHNP\DLP DO QD JRaika &ehbkbtracija
30 L]QRVLOD M#&lza 1-—VDWQH NRQFH Q W.UPEeRma Midvilniku e-J P
SUDUHQMX NY DO L spseg\paddtakia bidgovdrd kriteriju za stalna mjerdsja (

Na slicil3 SULND]DQD MH XVSRUHGED S U48g&annd kbpcgiradie PDNV L |
OHEGHULRMpHYDWPMMHUQRM SRVWDML X RNUXAHQNMORIWHUPLQ
godini. Vidljivo je kako S U R \eélg¥H4s6tre koncentracg za razliku od maksimalnih 24
satnih koncentracija ne prelaze 22 J3.PMaksimalne 24+satne koncentracije pokazuju
JRWRYR GYRVWUXNR YL4H YULMHGQYPWAH XN R Q B iy W UIDF LSM
PMHVHFL X JRGLQL D WURVWUXNR YLAH YULMHGQRVWL X Y

Na slicil4 SULND]DQH VX QDM¥NODA @ Nl NVFHPEHOQWUDFLMH L EU
24+VDWQH NRQFHQWUDFLMH X RNUXaHQMX OXNH#}@aUDV XWH
NRQFHQWUDFLMD QHBPEHODIMKHRAHQW LWB 30 5. 24 @Rt OD MH
JUDQLpQD YULMHGQRVW SUHNRUDPHQD MH SHW SXWD X
JUDQLPQX YULMHGQR VW DN RINRDMIH QRNXW DS B PR X DWHQMIB W L
godine (7 3UHNRUDpPHQH YULMHGQRVWL GHWHRWLMRQH VX X
OLSQMX % L—BRWD X OLVWRSIGBXKMHPHISRYLAHQLK NRQFHC
PHVWLFD XJURNRYDQLK SXVWLQMVNLP SLRaH dktiwestiv® UDNWH
WHUPLQDOX OXNH ]D UDVXWH WHUHWH X OLVWRSDGX VX G
navedenoga] UDN VH NFORDAWHLILFLUDWL X SUYX NDWHJRULMX NYD
QH]QDWQR RQHpPLAUHQ O HEBEG Hai béfenp HaNeteFApaRaD pddrébno je
SURYHVWL WHVWRYD HNYLYDOHQ@®HLMH NDNR QDOD&ax KUYDV
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Na slici 15 prikazane su maksimalne-24DWQH NRQFHQWUDFLMH),30 X YH(
OLSQMX ® L—XI®PLVWRSDGWR SULND]XMH SUHNRUDpPHQMH JL
— F @opisandJredban (17).

Na slici 16 prikazane suS U R V M-Hgt@kdncentracieX RNUXaHQMX OXNH ]D UD
tijekom 2021. godinel DM YHUDMHGQRVW VUMBWOWKRH RRABVHRPOWUDFLMH
MH X YHOMDpPL L OLSQMX 1D MRIRYNLD DY WIHV H G-Q R-¥ilie VU H G QI
NRQFHQWUDFDMMWH]XES O RMHIAGIRX L i BRR\LIAGID WM N UL MHIGR RV W
PMHVHRBPOUOWQLK NRQFHQWUDFLMD ]DEE ONMSHHYIX X REXI
OLVWRSDGX —J P

Na slici 17 prikazane su maksimalne-1satnekoncentracieX RNUXAaHQMX OXNH ]D
terete tijekom 2021. godin e DMYHUH P DNV LP DoOngiene sl 2B162CQMY WL L
(118 g/m?), 28.06 u09:00 h (198 g/nY) i 31.10. u06:00 h (418 g/m’). Najmanje
maksimahe vrijednosti izmjerene su 19.01. u 20:00 h (§817°), 25.07. u 10:00 h (70g/n)
i 17.12. u 11:00 h (73g/n?).

Na slicil8 SULND]DQ MH SURVMHpQL VPMHU YMHWUD X VWXS
terminala luke za rasute terete u 2021. godinRE]LURP QD XWMHFDM PHWHRUR
QD RQHpPLAUHQMH JUDND QD PMHUQRM gdry \WiBW H RSUFDQDI R ZNHL F
SDUDPHWULPD ELWQR MH XWYUGLWL YH]JH L]JPHYyX RQHpL&AU
RGUHYHQR UD]GREBOMMWMDQMDORGREpPMD V NRMHJ GRVSLMH
PMHUQH SRVWDMH X RNUXaAaHQMX OXNH ]D UDVXWH WHUHW
RGJRYRUQH VX |]D RQHpLAUHQMD VD LVWRND OHWHRUR
SUHYODGDYD MW DDV FAVRHPLD XMW DQ MH L] VMHYHU®@RJ L VMF
45 stupnjeva D PDQMH GRPLQDQWDQ MHpriL3MstuipQdvadNakECM HUD N
SRYH]LYDQMD GRPLQDQWQLK VPMHURYD YMHWUD L L]PMHU
je glavni XGLR GHWHNWLUDQLK OH mG@skfit Idd [oKaci) teFnidnaldJZzaN FL M D
rasute terete do mjerne postégs).

Na slici19 SULND]DQH VX YULMHGQRVWL SURVMHpPpQH EU]LQ
SRGUXpMX WHUPLQDODG6OKEN|HURPUQ N XXWHVWHM VWHWHRURO
RQHpLAUHQMH JUDND QD PMHUQRM ISRWYWHDIM LY SU DHGIHR VW LE
brzine vietUD ]J]DELOMHAHQH VX X RaXMNX L VWXGHQRP
1DMPDQMH SURVMHPQH EU]JLQH YMHWUD ]J]DELOMHAHQH VX
(219.07.) i rujnu (30.09.) i iznosile su 0,9 m/s.
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Na slici 20 prikazane swrijednosti maksimalne brzine vjetr@n/s) po mjesecima na
SRGUXpMX WHUPLQDOD QEMMH|ICH UWDMMWHIKE QRWUWHWPRDNVLPD
]JDELOMHAHQH VX X YHOMDpL PV OLVWRSDGX
I1DMPDQMH YULMHGQRVWL PDNVLPDOQH EUJLQH YMHWUD ]
lipnju (30.06.) 1,7 m/s.
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6. =$./-8Y$.

SULOLNRP UDGD WHUPLQDOD OXNH |]D UDVXWH WHUHWH
30 2VLP MMWRIDG WHUPLQDOD ]1QDpDMDQ L]JYRU WLK pHV
SULPMHUXMX SRVHELFH WLMHNRP JLPVNLK PMHVHFL NDG
XWMHFDMHP QD SRGUXpMX WHUPLQDOD OXNH ]D UDVXWH
O H E G Hstidaknapljddsko zdravlje i geografsku poziciju terminala luke za rasute terete,
SRVWDYOMHQD MH PMHUQD SRVWDMD QD VWUDWHANRP PMI
VWDQRYQLAWYR

OMHUHQMH NRQFHQWUDFLMD {9 HeE @GjétrijLpgostfyiHvokodiFd® IUDNF
NRULAWHQMHP DXWRPDWVNRJ DQDOL]DWRUD NRML VDNXSC
JUDpHQMD 1DNRQ PMHUHQMD QX&QR MH SURYHVWL HNYL
rezultati s referentnom metodonRezultatt ™ MHUHQMD VUHGQMLK L JRGLAaAQ
OHEGHULK pHVWLED SBRGIWFXPMDX3WHUPLQDOD OXNH |D UDVX
VNODGX VD |[DNRQVNRP UHJXODWLYRP ,DNR MH ]DELOMHA
NRQFHQWUDFLMD ONHOGMIDIIK. pPYBQEMX X OLVWRSDGX XV
UHIJXODWLYRP RWNULYD GD VH WR XNODSD XQXWDU GRSX
NDOHQGDUVNH JRGLQH 1DYHGHQD SUHNRUDpPHQMD XJODY
OHEGHULK pHVWLVWLIBARHUBN@DRODRROXNH |]D UDVXWH WHUF
Rezultati mjerenja sugeriraju da je rad terminala luke za rasute terete uglavnom siguran, a
SRYHUDQH NRQFHQWUDFLMH OHEGHULK PpHVWLFD VX YHI
VSHFLILPQLUXIPMWMR. SRIGIPHQVGER MB]|GRAOMHHQMX NYDOLWHW
terminala luke za rasute terete, posebice uvezig PMDNFLMRP OHEGHUOLK pHVWLEF
se svrstava u prvu kategoriju nakon provedbe ekvivalencijskih testova u skizalmiskom

regulativom Republike Hrvatske.

SHIXOWDWL PMHUHQMD WLMHNRP JRGLQH VX ]JDGRYR
QD ORNDOQR VWDQRYQLAWYR ,SDN YDAQR MH QDJODVLWI
NRQFHQWUDFIHNONOHE GHUIRK]LURP QD GREUR SR]QDWH QHJ
pHVWLFH PRJX LPDWL QD OMXGVNR J]GUDYOMH 2VLP PMHUF
UH ELWL NOMXpQR UDGLWL QD VPDQMHQMX WLK HPAVLMD E

I antropogenih faktora.
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8. 323,6 6.5%0(1, BAKRONIMA

PM+tOHEGHUH pHVWLFH

PMio+OHEGHUH pHVWLFH DHURGIPQDPLpNRJ SURPMHUD

PMs tOHEGHUH pHVWLFH DHURGILRDPLpPpNRJ SURPMHUD
PM{+tOHEGHUH pHVWLFH DHURGLQDPLPpNRJ SURPMHUD

NN +Narodne novine

GV £tJUDQLpQD YULMHGQRVW

IMSBC - 0 HY X Q D pbr@<Rilkodeks za krute rasute terete

MARPOL- OHYXQDURGQD NRQYHQFLMD R VSUMHpPDYDQMX RQHD|
HME- RSDVQL ]D PRUVNL RNROLa

PAH+tSROLFLNOLpNL DURPDWVNL XJOMLNRYRGLFL
IMO-OHYyXQDURGQD SRPRUVND RUJDQL]DFLMD

IMO MEPC +2GERU |D |IDAWRWROALRDVINRY XQDURGQH SRPRUVNH R
UN zUjedinjeni narodi

UNCTAD - Konferencija Ujedinjenih naroda za trgovinu i razvoj

DWT - nosivost broda
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9. a,92723,6

$QD 5DGR&@HYLUO URYHQD MH NRORYR]D JRGLQH
REUDIRYDQMH VWHNOD MH X SRGUXpPpQRM @NROL 6PLOMDC
X *RVSLUX 6UHGQMRANROVNR REUD]JRYDQMH VWHNOD Mt
upisuH 3UHGGLSORPVNL VWUXpQL VWXGLM 6DQLWDUQR.
9HOHXpLOLAWX X =DJUHEX L WLPH VWMHpH WLWXOX VWL
SRWRP XSLVXMH 'LSORPVNL VYHXpLOLaAaQL VWXGLM 6DQI
fakultetu SveXpLOLaWD X 5LMHFL =D YULMHPH IDNXOWHWVNRJ
DGPLQLVWUDFLML GURJHULML QHSUHKUDPEHQLP GXuDC
vezanih za struku radila je na uzorkovanju i u administraciji za vrijeme CQWID

pandemijgpri Nastavnom zavodu za javno zdravstvo Primorsk UDQVNH aXSDQLMH
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