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1.UVOD

~Prevencija zagadenja mora zajednickim
djelovanjem - JASPPer” je IPA projekat iz
komponente Il - Prekograni¢na saradnja, mje-
ra 1.1. - ZajedniCke mjere za zaStitu Zivotne
sredine, prirode i kulturne bastine. Projekat se
realizovao u saradnji Hrvatskog hidrografskog
instituta iz Splita (HHI) kao funkcionalnog
vodeceg partnera i Zavoda za hidrometeoro-
logiju i seizmologiju Crne Gore (ZHMSCG) kao
vodeceg partnera u Crnoj Gori. SveuciliSte u
Dubrovniku — Institut za more i priobalje (IMP)
i Univerzitet Crne Gore — Institut za biologiju
mora-Kotor (IBMK) bili su partneri vodeéim
institucijama u pripadnim drzavama.

Ukupna vrijednost projekta iznosila je
598.339,17 €. Hrvatskim partnerima je bilo
predvideno 251.327,49 €, a crnogorskim
partnerima 254.541,00 € bespovratne pomoci
iz EU.

Podrucje koje je obuhvaéeno projektom
nalazi se u Dubrovacko-neretvanskoj zupaniji
u Hrvatskoj (Opstina Konavle) i OpStinama Her-
ceg Novi, Kotor i Tivat u Crnoj Gori. Projekat se
sprovodio 24 mjeseca (1.5.2013. - 30.4.2015).

Opsti cilj projekta bio je doprinos smanjenju
zagadenja pogranicnog akvatorijuma dvaju
drzava i uspostavljanje saradnje nadleznih
institucija u zastiti Zivotne sredine. Specificni
cilj projekta bilo je stvaranje preduslova za
dugorocnu saradnju institucija lokalne uprave
i drugih u pograniénom podrucju, u oblasti
upravljanja otpadnim vodama i monitoringa
kvaliteta mora.

Ocekivani rezultati projekta su: uspostavlja-
nje modela za pracenje parametara zagadenja
mora u pogranicnom podrucju Hrvatske i Crne
Gore i jaCanje kapaciteta nadleznih institucija u
pogranicnom podrucju u monitoringu kvaliteta
mora i koriS¢enju EU fondova.

1. INTRODUCTION

»Joint Actions for Sea Pollution Prevention -
JASPPer” is an IPA project from the Component
Il — Cross-border cooperation, measure 1.1. — Joint
measures in the protection of the environment, nature
and cultural heritage. The project was realized through
the cooperation of the Croatian Hyddrographic Institu-
te — Split (HHI) as the functional leading partner and
the Institute of Hydrometeorology and Seisomology
of Montenegro (ZHMSCG) as the leading partner in
Montenegro. The University of Dubrovnik — Institute for
Marine and Coastal Research (IMP) and The University
in Montenegro — Institute for Marine Biology — Kotor
(IBMK) were the associated partners to the leading
partners in the belonging countries.

The total value of the project equalled 598.339,17
€. The grant reserved for the partner institutions in
Croatia equalled 251.327,49 €, while the grant of
254.541,00 € was reserved for the Montenegrin
partner institutions.

The area of interest in the project was Dubrovnik-
Neretva County in Croatia (Municipality of Konavle) and
Montengrin coastline (Municipalities of Herceg Novi,
Kotor i Tivat). The project was executed throughout
24 months (1tMay 2013 — 30" April 2015).

The aim of the project, in general, was to stimulate
the reduction of the pollution in bordering aquatories
of two countries and to establish the cooperation
between the competent institutions on the topics in
the environment protection. The specific goal of the
project was to create the preconditions for the long-
term cooperation of the institutions in the bordering
area on the topics of wastewater management and
monitoring of the seawater quality.

The expected results of the project were: the
establishment of the model for the monitoring of the
parameters of the sea pollution in the bordering area
of Croatia and Montenegro and the strengthening of
the capacities of the competent institutions in the
bordering area in the monitoring of the seawater
quality and the usage of the EU funds.
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Slika 1. Figure 1.
Pozicija istrazivackih stanica oko The position of the research stations around Outfall
Ispusta Cavtat (na vrhu) i TraSte (dolje) Cavtat (OC) (on top) and TraSte (OT) (down).
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3. Parametri istrazivanja

4, The parameters of the research

Sezona- Season
Medij - Medium

Ljeto — Summer
Parametri — The parameters

Zima — Winter

Parametri

—The parameters

Lokacija
The location

Cavtat

TraSte

Cavtat

TraSte

Vodeni stub

Seawater column

1. Parametri ukljuce-
ni u proracun indeksa
eutrofikacije TRIX;

2. Termohalina svoj-
stva;

3. Abundancija bak-
terija Stetnih po ljud-
sko zdravlje

1. Parameters invol-
ved in the calcula-
tion of the index of
eutrophication TRIX;
2. Thermohaline pro-
perties;

3. Abundance of the
bacteria harmful to
the human health

1. Parametri ukljueni
u proracun indeksa
eutrofikacije TRIX;

2. Termohalina svoj-
stva;

3. Abundancija bakte-
rija Stetnih po ljudsko
zdravlje;

4. Ukupni organski
ugljenik;

5. TeSki metali

1. Parameters involved
in calculation of the
index of eutrophication
TRIX;

2. Thermohaline pro-
perties;

3. Abundance of the
bacteria harmful to the
human health;

4. Total organic carbon;

5. Heavy metals

1. Parametri ukljuce-
ni u proracun indeksa
eutrofikacije TRIX;
2. Termohalina svoj-
stva;

3. Abundancija bak-
terija Stetnih po ljud-
sko zdravlje;

4. Ukupni organski
ugljenik -

1. Parameters invol-
ved in the calcula-
tion of the index of
eutrophication TRIX;
2. Thermohaline pro-
perties;

3. Abundance of the
bacteria harmful to
the human health;
4. Total organic car-
bon

1. Parametri ukljuceni u
proracun indeksa eutrofi-
kacije TRIX;

2. Termohalina svojstva;
3. Abundancija bakterija
Stetnih po ljudsko zdravlje;
4. Ukupni organski ugljenik;
5. TeSki metali

1. Parameters involved in
the calculation of the index
of eutrophication TRIX;

2.Thermohaline properties;

3. Abundance of the bac-
teria harmful to the human
health;

4. Total organic carbon;
5. Heavy metals

Morski sediment
Marine sediment

TesSki metali
Heavy metals

Ukupni organski

uglienik

Total organic carbon
TeSki metali
Heavy metals

Ukupni organski ugljenik -

Total organic carbon
TeSki metali

Heavy metals
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Pregled funkcional-
nosti podmorske
infrastrukture kana-
lizacijskih ispusta

The check of the
functionality of the
submarine infra-
structure of the
sewage outfalls

1. ViSesnopnim du-
binomjerom broda
HIDRA snimljena je
trasa polozene pod-
morske cijevi Ispusta
Cavtat.

2. Daljinski uprav-
[janom ronilicom
je snimljeno stanje
duzinom cijele pod-
morske cijevi Ispusta
Cavtat.

1. The multibeam
sonar employed at
the research vessel
HIDRA was used to
record the route of
the submarine pipe
of the Qutfall Cavtat.

2. Remotely ope-
rated vehicle was
employed to record
the state along the
full lenght of the sub-
marine pipe of the
Outfall Cavtat.

1.ViSesnopnim dubinomje-
rom broda HIDRA snimljena
je trasa poloZene podmor-
ske cijevi Ispusta TraSte.
2. Daljinski upravljanom ro-
nilicom je snimljeno stanje
duzinom cijele podmorske
cijevi Ispusta Traste.

1. The multibeam sonar
employed at the research
vessel HIDRA was used to
record the route of the sub-
marine pipe of the Qutfall
Traste.

2. Remotely operated
vehicle was employed to
record the state along the
full lenght of the submarine
pipe of the Outfall TraSte.

ObraStajni organiz-
mi na zavrSecima
podmorskih cijevi
kanalizacijskih ispu-
sta i makrozoobentos
u blizini zavrSetaka
podmorskih cijevi ka-
nalizacijskih ispusta
The fouling organi-
sms at the ends of the
submarine pipes and
macrozoobenthos in
the vicinity of the en-
ds of the submarine
pipes of the sewage
outfalls

Zadatak povjeren
profesionalnom ro-
niocu — biologu

The assignment was
entrusted to the pro-
fessional diver — bi-
ologist

Zadatak povjeren profesi-
onalnom roniocu — biologu

The assignment was en-
trusted to the professional
diver — biologist

Morske struje
Sea currents

Mjerenja su izvrSena u visokoj frekvenciji od
27. avgusta 2014. do 28. februara 2015. kod
Ispusta Cavtat

The measurements were performed in high
frequency from 27" August 2014 till 28" Februry
2015 near OQutfall Cavtat

Mijerenja su izvrSena u visokoj frekvenciji od no-
vembra 2014. do marta 2015. kod Ispusta Traste

The measurements were performed in high frequ-
ency from November 2014 till March 2015 near

Outfall Traste

s
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4. Kupljena oprem 4. The purchased equipment

Zavod za hidrometerologiju i seizmologiju Crne Gore kupio je analizator
ukupnog organskog uglienika

The Institute of Hydrometeorology and Seisomology of Montenegro
purchased the total organic carbon (TOC) analyzer

Hrvatski hidrografski institut — Split kupio je daljinski upravijanu ronilicu
Croatian Hydrographic Institute — Split purchased the remotely operated
vehicle (ROV)

Niskin crpci s pripadajucim glasnickim utezima jednako su podijelieniizmedu  Zavod za hidrometerologiju i seizmologiju Crne Gore kupio je multipara-

hrvatskih partnera u JASPPer-u metarsku sondu za okeanografska mjerenja
The Niskin samplers with the belonging messengers were equally shared  The Institute of Hydrometeorology and Seisomology of Montenegro pur-
among the croatian partners in JASPPer chased the multiparametric probe for the oceanograpmc measurements

'

Institut za more i priobalje je kupio CTD sondu Institut za biologiju mora - Kotor nabavio je spektrofotometar
Institute for Marine and Coastal Research purchased the CTD probe Institute for Marine Biology — Kotor has acquired the spectrophotometer

“Kuplieno je jo§ opreme putem JASPPer-a. Samo je dio predstavijen na slikama povise
More equipment was purchased via JASPPer. Only the part of it was presented in the figures above.
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5. Promocija projekta i 5. The promotion of the project and
razmjena znanja i the exchange of the knowledge
vjestina and skills

Pres konferencija u Dubrovniku u vezi sa lansiranjem projekta JASPPer

(decembar 2013) Konsultacije sa lokalnim vlastima u Dubrovniku (novembar 2013.)

Press conference in Dubrovnik regarding the launch of the project JASPPer  The consultation with the local authorities in Dubrovnik (November, 2013)
(December 2013)

Konsultacije sa lokalnim viastima u Kotoru (decembar 2014.) Obuka studenata i mladih istrazivaca u Podgorici (mart, 2015.)
The consultation with the local authorities in Kotor (December, 2014) Training for the students and young researchers in Podgorica (March, 2015)

Marko Mlinar (HHI) je prezentovao u Opatiji na 10. medunarodnom i 50.
hrvatskom kongresu agronoma prve rezultate istrazivanja u projektu JASPPer
Marko Mlinar (HHI) has presented the first results of the research associated
to the project JASPPer at the 10" international and 50" croatian conference
of the agronoms in Opatija

Stijepo Ljubimir (IMP) je prezentovao projekat JASPPer u Ohridu u sklopu
konferencije SEE SDEWES 2014.

Stijepo Ljubimir (IMP) has presented the project JASPPer in Ohrid at the
conference SEE SDEWES 2014.

Predstavnici svih partnerskih institucija uéestvovali su na konferenciji SEE  Predstavnici svih partnerskih institucija ucestvovali su na konferenciji

SDEWES 2014 u Ohridu SA2015 u Opatiji
The representatives of all partner institutions have attended the conference  The representatives of all partner institutions have attended the conference
SEE SDEWES 2014 in Ohrid SA2015 in Opatija
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6. Rezultati istrazivanja

6. The results of the research

Sezona — Season
Medij - Medium

Lieto —
—The parameters

Parametri

Summer

Zima — Winter
Parametri — The parameters

Lokacija — The location

Cavtat

Traste

Cavtat

Traste

Vodeni stub

Seawater column

More je izuzetno oligo-
trofnog karaktera. Kon-
centracije nutrijenata su
povecane u pridnenom
sloju ispod termokline.
Sloj slatke hladnije povr-
Sinske vode relativno bogat
nutrijentima detektovan je
nastanici 1800 DBK. Abun-
dancija bakterija Stetnih po
ljudsko zdravlje najveca je
u srednjem sloju na poziciji
Ispusta, a na stanici 1800
CG nestaje uticaj Ispusta
u odnosu na bakterijsko
zagadenje mora.

The sea has notably oli-
gotrophic character. The
concentrations of the nutri-
ents are elevated in the ne-
ar-bottom layer under the
thermocline. The abundan-
ce of the bacteria harmful
to the human health is the
highest in the middle layer
near the Outfall, while its
impact, concerning the
bacterial pollution of the
sea, dissapears at the
station 1800 CG.

More je umjereno eutrofno,
Sto je posljedica znacajnog
unosa nutrijenata i relativ-
nu zatvorenost vode u zalivu.
Abundancije bakterija Stetnih po
ljudsko zdravlje bile su najvece
u pridnenom sloju na obalnoj
stanici R3.

The sea is moderately eutrophi-
cated, which implies signifi-
cantly higher concentrations
of the nutrients in comparison
to the aquatory of Cavtat. The
abundances of the bacteria
harmful to the human health
were the highest in the near
bottom layer at the coastal
station R3.

More je oligotrofnog karaktera
bez statistiCki znaCajne razlike (p
< 0.05) indeksa TRIX u odnosu na
lieto. Abundancija bakterija Stetnih
po ljudsko zdravlje ukazuje na
nepostojanje znaCajnog potencijala
za njihov prenos prema crno-
gorskoj obali, dok je maksimalni
broj kolonija naden u srednjem
sloju stanice 300 DBK vjerojatno
pod znacajnim uticajem morskih
struja sjeverozapadnog smijera.
Koncentracija ukupnog organskog
ugljenika blago je veca u odnosu
na stanice u zalivu TraSte.

The sea has oligotrophic character
with no significantl difference (p
< 0.05) TRIX in comparison to the
summer. The abundance of the
bacteria harmful to the human
health showed no potential for its
transfer towards the montenegrin
coast, while the highest number of
colonies was detected in the midd-
le layer of the station 300 DBK,
probably under the notable influ-
ence of the NW sea currents. TOC
concentration is slightly higher in
comparison to the values detected
in the Bay of Traste.

More je oligotrofnog karaktera bez stati-
sticki znacajne razlike (p < 0.05) indek-
sa TRIX u odnosu na ljeto. Abundancija
bakterija Stetnih po ljudsko zdravlje
ukazuje na nepostojanje znacajnog
potencijala za njihov prenos prema cr-
nogorskoj obali, dok je maksimalni broj
kolonija naden u srednjem sloju stanice
300 DBK vjerojatno pod znagajnim uti-
cajem morskih struja sjeverozapadnog
smijera. Koncentracija ukupnog organ-
skog ugljenika blago je vec¢a u odnosu
na stanice u zalivu TraSte.

The sea has oligotrophic character with
no significantl difference (p < 0.05)
TRIX in comparison to the summer. The
abundance of the bacteria harmful to
the human health showed no potential
for its transfer towards the montenegrin
coast, while the highest number of
colonies was detected in the middle
layer of the station 300 DBK, probably
under the notable influence of the NW
sea currents. TOC concentration is
slightly higher in comparison to the
values detected in the Bay of Traste.

Morski sediment

Marine sediment

TOC je tokom ljeta bio ujedna-
¢en, za nijansu veéi u gornjim
slojevima vode i na obalnoj
stanici R3.

TOC was equalized during
summer, slightly higher in upper
layers of water and in coastal
station R3.

TeSki metali su tokom ljeta ima-
li malo povedane vrijednosti,
iznad A1 klase, izmjerene za
Zivu i olovo na transektu (T2),
kao i hrom na stanici R1.

During summer, the values of
heavy metals are slightly incre-
ased, above A1 class, measured
for mercury and lead at transect
(T2) as well as for chrome at
R1 station.

Koncentracije ,TOC* odgovaraju
oligotrofnoj sredini.

TOC concentrations match the
oligotrophic environments.

Ispitani teSki metali (Cd, Hg, Pb)
imali su koncentracije karakte-
risticne za izuzetno oligotrofnu
sredinu.

Investigated heavy metals (Cd,
Hg, Pb) had concentrations
commonly found in oligotrophic
environments.

Koncentracije , TOC* odgovaraju oligo-
trofnoj sredini.

TOC concentrations match the oligo-
trophic environments.

Ispitani teSki metali (Cd, Hg, Pb) imali
su koncentracije karakteristitne za
izuzetno oligotrofnu sredinu.

Investigated heavy metals (Cd, Hg, Pb)
had concentrations commonly found in
oligotrophic environments.
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Pregled funkcionalnosti
podmorske infrastrukture
kanalizacijskih ispusta

The check of the functio-
nality of the submarine in-
frastructure of the sewage
outfalls

Trasa podmorske cijevi odstupila
je od projektnog plana. Snimak
omogucuje ucrtavanje cijevi u
pomorske karte. Ronilica nije sni-
mila ikakva o$tecenja podmorske
infrastruktura Ispusta.

The route of the submarine pipe
deviated from the plan. The record
enables the drawing of the pipe in
the maritime maps. ROV recorded
no damages of the submarine
infrastructure of the Outfall.

Trasa podmorske cijevi odstupila je od
projektnog plana. Snimak omogucuje
ucrtavanje cijevi u pomorske karte.
Ronilica nije snimila ikakva oStecenja
podmorske infrastruktura Ispusta.

The route of the submarine pipe devia-
ted from the plan. The record enables
the drawing of the pipe in the maritime
maps. ROV recorded no damages of the
submarine infrastructure of the Outfall.

Obrastajni organizmi i ma-
krozoobentos

The fouling organisms and
macrozoobenthos

Detaljni izvjeStaj je dostupan po
zahtjevu (IMP). Kracda verzija je
dio konacnog izvjestaja projekta.
Detailed report is available on
demand (IMP). Shorter version is
a part of the final project report.

Detaljni izvjestaj je dostupan po zahtjevu
(IMP). Kraca verzija je dio kona¢nog
izvjestaja projekta.
Detailed report is available on demand
(IMP). Shorter version is a part of the
final project report.

Morske struje

Sea currents

Generalni tok struja ispred TraSte u

periodu novembar 2014 — mart
2015, imao je pravac NW, pro-
sjecnu brzinu 21-36¢cm/sec, a
maksimalnu brzinu 51cm/s.
General currency course in front of
Traste in period November 2014 —
March 2015, it had NW direction,
average velocity 21-36¢cm/sec,
maximal velocity 51cm/s.

Generalni tok struja ispred TraSte u
periodu novembar 2014 — mart 2015,
imao je pravac NW, prosjecnu brzinu
21-36cm/sec, a maksimalnu brzinu
51cm/s.

General currency course in front of Tra-
ste in period November 2014 — March
2015, it had NW direction, average
velocity 21-36¢cm/sec, maximal velocity
51cm/s.
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7. Zakljucci i preporuke

Cavtat: Infrastruktura podmorskog ispusta Cavtat je neoStecena. Usta cijevi i
difuzori/konfuzori su zaCepljeni, osim jednog koji se nalazi 25 m prije usta cijevi.
Nakupine materijala ispred usta cijevi i difuzora/konfuzora ukazuju da mehanicka
reSetka na kopnu prije podmorskog ispusta nije u funkciji. Ispust je obrastao
uobiCajenim organizmima za dubine ~ 65 m — preovladavaju Skoljkasi vrste
Neopycnodonte cochlear i meduze iz grupe Hydrozoa. Bentoska zajednica oko
ispusta je odredena kao cirkalitoralna zajednica pokretnih dna i to kao prelazna
zajednica izmedu biocenoze obalnih detritusnih dna i biocenoze obalnih terige-
nih muljeva. Ne uocava se primjetni uticaj na bentoske zajednice u Siroj okolini
ispusta, a uticaj je ogranicen na dno u neposrednoj blizini ispusta. Navedeni
nalazi su u skladu s rezultatima analiza hemijskih parametara u vodenom stubu
i sedimentu, koji ukazuju na oligotrofni karakter mora pod direktnim uticajem
ispusta otpadne vode. Tokom turistiCke sezone 1. ljeti su detektovane znacajno
vece abundancije bakterija Stetnih po ljudsko zdravlje na poziciji Ispusta, ali bez
utvrdenog potencijala za prenos prema crnogorskom akvatoriijumu. U zimskom
periodu su zabiljeZzene znacajnije abundancije bakterija Stetnih po ljudsko
zdravlje samo na stanici udaljenoj 300 m od kraja Ispusta prema Dubrovniku,
a Sto je vjerovatno posledica znacajno brzih sjeverozapadnih morskih struja.
Preporucuje se CiScenje zacepljenih usta cijevi i difuzore/konfuzore Ispusta i
popravka procjedne reSetke u glavnom objektu kanalizacionog sistema prije
turistiCke sezone. Treba nastaviti monitoring akvatorijuma neposredno izlozenog
ispustu otpadnih voda prema parametrima istrazivanja u projektu, a u skladu
sa finansijskim mogucnostima partnerskih institucija i opStina ukljucenih u
projekat JASPPer.

TraSte: Treba temeljno sanirati podmorsku infrastrukturu kanalizacionog ispusta.
Poslije sanacije podmorskog dijela ispusta, treba ispravno odrzavati mehanicku
reSetku na kopnu. U blizoj buducnosti, obradu otpadnih voda treba unaprijediti
bioloSkim preciS¢avanjem. TRIX indeks je odgovarao umjereno eutrofnom stanju
vode. TeSki metali se povremeno javljaju a njihova koncentracija u vodi | sedimentu
nije zabrinjavajuca. Na osnovu mjerenih rezultata nije uocen transfer zagadenja
prema sjeverozapadu. Najopterecenije zagadenje su zona transekta | obalne
stanice (R3). BioloSka zajednica oko vrha ispusta je vrlo siromasna, a sediment
ima mineralnu strukturu, $to je logi¢na posledica kvara na ispusnoj cijevi.
Preporucuije se ukljucivanje po jedne stanice u oba projektna podrucja u redovni
monitoring, u cilju prevencije eventualnog akcidentnog zagadenja. lzrazito se
preporucuje propisano obiljezavanje ispusta na Citavoj trasi, Sto je predvideno
zakonom, a u cilju bezbjednosti ispustne infrastrukture. Preporucuje se formi-
ranje baze podataka u podrucju TraSte - Cavtat kao | odrzavanje zajednickih
godisnjih tematskih sastanaka predstavnika 4 prekograni¢ne opstine. O¢ekuje
se poboljSanje stanja kvaliteta vode u zalivu TraSte poslije izgradnje postrojenja
za preciScavanje otpadnih voda.
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7. Conclusions and recommendations
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Cavtat. The submarine infrastructure of the Qutfall Cavtat is undamaged. The mouth
of diffusers/confusers are cloged, except the one positioned 25 m from the mouth of
the pipe. The deposits of the material in front of the mouth of the pipe and diffusers/
confusers indicate that the mechanic grid at the mainland, before the submarine
release, is out of function. The Outfall is fouled by the common organisms at depths
~ 65 m — dominantly shellfish of species Neopycnodonte cochlearand Cnidaria from
the group of Hydrozoa. The benthic community around the sewage outlet is deter-
mined as a circalittoral community of sediment bottoms and it can be classified as a
transition between the biocenosis of the coastal detritic bottoms and the biocenosis
of the coastal terrigenous muds. There are no observed impacts on the benthic
communities in the surrounding of the discharge. The impact is limited to the bottom
near the Qutfall. The mentioned findings are in the accordance with the results of
the analyses of the chemical parameters in the water column and sediment, which
indicated the oligotrophic character of the sea directly exposed to the discharge of the
wastewater. Significantly greater abundances of the bacteria harmful to the human
health were detected at the position of the Outfall during tourist season i.e. summer,
but without confirmed potential for the transfer towards montenegrin aquatory. The
only significant abundances of the bacteria harmful to the human health were detected
at the position 300 m distant from the end of the Outfall in direction of Dubrovnik,
which was probably the consequence of markedly faster north-west sea currents. It
is recommended to clean the clogged mouth of the pipe and diffusers/confusers and
to fix the mechanic grid at the mainland before the tourist season. The monitoring of
the aquatory directly exposed to the discharge of the wastewaters should be conti-
nued taking into account the financial possibilities of the partner institutions and the
municipalities involved in the project JASPPer.

Traste. The thorough repair of the submarine infrastructure of the sewage outfall is
mandatory. After the repair, the mechanic grid at the mainland should be properly
maintained. The improvement of the wastewaters’ treatment should be performed
by the involvement of the biological methods of the purification. TRIX index suited
the moderately eutrophic state of water. Heavy metals appear in places and their
concentration in water and sediment is not concerning. Based on measured results,
the transfer of pollution has not been detected towards NW. The most loaded pollution
are transect zone and coastal station (R3). Biological community around the outfall
top is pretty poor, and sediment has mineral structure, which is logical consequence
of damage on outfall pipe.

Inclusion of each station is recommended in both project areas into regular monito-
ring, so to prevent possible accident pollution. It is strongly recommended regulated
marking of outfall on the whole route, which is prescribed by law, aimed at securing
outfall infrastructure. It is recommended to establish data base in area Traste - Cavtat
as well as holding common annual topic meetings with representatives from 4 cross
border municipalities. The improvement of water quality is expected in Traste Bay
after waste water treatment plant is constructed.
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Kontakti — Contacts

Hrvatski hidrografski institut — Split ey, ——
Hydrographic Institute of the Republic of Croatia — Split =
Zrinsko-Frankopanska 161

21000 Split — o

Hrvatska - Croatia —

T: +38521 308 800

F: +38521 347 242

E-mail: office@hhi.hr; vinka.kolic@nhhi.hr

Sveuciliste u Dubrovniku - Institut za more i priobalje
University of Dubrovnik — Institute for Marine and Coastal Rese-
arch

Kneza Damjana Jude 12, pp 83, po box 83

20000 Dubrovnik

Hrvatska - Croatia

Tel. +38520 323 125; +38520 323 484

Fax: +38520 323 872

E-mail: valter.kozul@unidu.hr; enis.hrustic@unidu.hr

Zavod za Hidrometeorologiju i seizmologiju Crne Gore
Institute for Hydrometeorology and Seismology of Montenegro S
IV proleterske 19
81000 Podgorica
Crna Gora - Montenegro
Tel: +38220 655 183
Fax: +38220 655 197
E-mail: office@meteo.co.me; pavle.djuraskovic@meteo.co.me

Univerzitet Crne Gore - Institut za biologiju mora Kotor
University in Montenegro — Institute for marine biology — Kotor
85 330 Kotor

Crna Gora - Montenegro

Tel.: +38232 334 570

Fax: +38232 334 570

E-mail: ibmk@ibmk.org; acojo@ibmk.org
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