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Sanitary Quality of the Adriatic Sea on
the Croatian Coastal and Islands Area

Bogdan Sekuli¢" and Dragica Fuks'

Besides climate-related elements, geographic characteristics, tourist facilities
and traffic, cleanness of the sea plays the decisive role in choosing a destination at
which to spend a haliday. Visual impression of the sea quality at bathing facilities is
usually left to our subjective evaluation, but what ane can actuadly find in the sea, and
how dangerous it can be for us, we usually do not notice and are relatively unfamiliae
with ir Ti & matter of fact, what we are so neglectful about, are microorganisms that
can have serious impacts on our health, In other words, quality of the bathing seawa-
ter primarily depends on their multitude.

This paper contains a review of sanitary quality of seaside beaches, carried out
in 1997 along coast and an the islandsin Croatia, nccording to requirements stated by
the World Health Organization (WHO) and the Decree of the Government of the
Republic of Croatia.

Key Words: sanitary, quality, sen, bacterial pollution, beach, coast, and islands,
Croatia,

Sanitarna kvaliteta Jadranskog mora na hrvatskom priobal-
nom i oteénom podrudcju

Pored klimatskih clemenata, geogralfsko prostomib karakleristika, prometa te
turisti¢ke ponude uopée, odletujuéu vlogu u pogledu izbora odmoritne destinacije
ini fistota mora, Vizualni dajam o kvaliteti mora na kupali$tima obitno prepuitama
naoj subjektivho] procjeni, ali ano Sto se nalazi umoru | koliko je (o opasno po nas o
uglavnam ne vidimo i relativno slabo poenajemo. A zaprave radi se o mikroorganiz-
mima koji mogu imati ozbiljne posljedice za nade zdravlje. Od njihove mnoine pri-
marno ovisi kvaliteta mora za kupanje.

U radu je prikazana sanitarna kvaliteta morskih plaa provedena tokom 1997
gadine, na obali | otocima Republike Hrvatske, a prema zahijevima koje propisuje
svietska zdmavstvenn organizacija (WHO) World Heolth Organization i Uredba
Viade Republike Fratske.

Kljuéne rjell: sanitarna, kvaliteta, mora, bakterije, plage, obala, otoci, Hrvat-
&kl

INTRODUCTION
Tourism at the Adriatic Sca has a hundred-years-old tradition. From the 1960's on
it became a mass movement, on the east and west coast equally.
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Of all the countries gravitating towards the Adriatic Sea, Croatia has the longest
and the most attractive coast.

Croatia is par excellence a marine country with almost 718 islands. Only 150 are in-
habited. The territorial part of the coast is 1778 km long, while islands are distributed
at a length of 4012 km. Besides Greece; Croatia has the most indented coast in
Europe. Surface area of the sea belonging to Croatia amounts to 62% of the territorial
part {36 538 km?).

Awerage temperature of sea water in July and August is 23.3° C, and average air
temperature is 24° C. Differences between sea waler temperatures in north and south
Adriatic are negligible, on the cast and west coast alike Sekulic¢ and Pecar - I1i¢ (1997).

Croatia, especially the coastal area, has enormous tourists potential. A unique
coast with a great number of bays and beaches, pleasant, climate, high number of sunny
hours (over 2600 per year), well developed infrastructure and tourist facilities, natural
and cultural heritage, casily accessible and sheltered ports and marinas, and clean sea
water makes Croatian coast an ideal place for relaxation and recreation.

Before the Serbia war attack on Croatia, for instance in 1986, Croatia had an im-
pressive number of 63.5 million night accommeodations during summer. Fareign tour-
ists’ share was 63%6. Almost half a million tourists were coming from Great Britain (4.1
million night accommodations) and 2 million guest from Germany (17 million night ac-
commadations). Last year, 1997, there were 28.5 million night accommodations, which
is two times more than two years before!

Teurism is explicitly seasonal. Out of the total number of stays during one year,
over 60% are realized in July and August, Average duration of stay is ¢fa 6.7 days (SGH,
1991); (DSZ, 1997); Sekulié and Pecar - Ilié (1997),

CONTRIBUTION OF THE REPUBLIC OF CROATIA TO PROTECTION OF
THE ADRIATIC SEA AND ITS SURROUNDINGS

Cleanliness and rational utilization of biological resources of a closed aquatorium,
such as the Adriatic Sea, are the responsibility of all countries that gravitate towards
that area (Slovenia, Bosnia and Herzegovina, Montenegro and Albania, and particu-
larly Italy and Croatia), that own the greates part of the coast and the economies of
which have the most significant benefits from that area, especially regarding tourism.

All countries, within their economic capabilities, carry out a continuous monitor-
ing of research and control of this aquatorium, so that a huge material on the Adriatic
Sea has been collected up to now,

From the 1970 until today, a huge number of papers, studies and scientific theses
covering all aspects of research and protection of the Adriatic sea have been published
in bibliographies {UNEF, 1981 and UNEF, 1993}, Naturally, a large number of these
works refers to the sanitary quality of the sea.

The first strategy of environmental protection of the Adriatic area in the Republic
of Croatia was elaborated in 1976; the next one was isseed in 1986, and the last one, in
1996, puts a special emphasis on research and protection of the Adriatic Sea in compli-
ance with provisions of the London Convention, 1972, Barcelona Convention on Pro-
tection of Mediterranean, 1976 and 1980, and the UNEP Programme ( United Nations
Environment Programme} on protection of regional seas, 1974, Besides these docu-
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ments and programs, the newest document on preservation of biological diversity, cre-
ated as the result of the UNCED International Conference (United Nations
Conference on Environmental Diversity), held at Rio de Janeiro in 19932, should be
pointed out, All these international acts that Croatia has signed, besides a numbet of
other provisions in the field of research and protection of the Adriatic Sea, are the con-
stituent part of guidelines for Croatian strategy and its obligation to implement them.

In November 1993, in Malta Croatia received a Clean Seas reward {gold medal).

The results acquired by the study of sanitary quality of the sea, carried out at the
end of 1997, prove that the reward went into the right hands (DUZO, 1977).

Ecological quality of the Adriatic aquatorium is presently evaluated to be atan en-
viable level. Inputs of hydrocarbon and heavy metals have been significantly reduced.
Treatment of wastewaters on the land, before discharge into the recipient, becomes a
necessity, not only in big towns, but also in minor settlements that must maintain an
adequate quality level of their aquatorium because of tourism. Significant investments
have been made for acquisition of ships and equipment for the purpose of assistance in
the event of accidents at sea, and special services for surveillance of safety and provid-
ing help to navigation experts.

SETTLEMENTS AND THEIR IMPACT ON ECOLOGICAL QUALITY OF THE SEA

There are 290 settlements, with a total of 920 000 inhabitants, along the coast and
on the islands. More than 65% of inhabitants live in 6 major coastal towns (Pula,
Rijeka, Zadar, Sibenik, Split and Dubrovnik). The rearnaining 280 000 inhabitants live
in the 284 settlements. These data most clearly lead to conclusion about the main
sources of pollution of the Croatian part of the Adriatic Sea. Therefore, out of total in-
put of various substances into the sea, almost 70% belong the these 6 towns,

Total inflow of substances by natural waters, as well as human-induced input of all
substances into this aquatorium is presented in the papers by Sekuli¢ (1996) and
Sekulié & Vertaénik (1997).

Although the strongest emphasis has been put on its northern, the most endan-
gered part, it must be pointed out that although the quantities in guestion are not small,
they are nevertheless far from being disastrous for the Adriatic Sea.

It is true that rivers Po and Adige are the main sources of input of organic sub-
stances and pollutants into the northern Adriatic, but recent research indicate that a
huge quantity of sediments and suspended matter brought into the sea by these rivers is
the main barrier for further distribution of pollutants and that more than 95% of sub-
stances remain in the narrowest littoral zone. As a result of that, even at points of larg-
est inflows, the concentration level in the sea for particular chemical parameters does
not show increased concentrations (Sekulié, 1996).

PHILOSOPHY OF ECOLOGY AND ENVIRONMENT
PROTECTION IN TODAY'S WORLD

Although seas and oceans remain the main recipients of all human-induced and
natural inflows of substances, one must be aware of the fact that the receiving capacity
of the recipient {seas and oceans) is for orders of magnitude higher than total inflow of
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substances created by the civilization up to now. It does not mean that anything can be
dumped into the sea uncontrolled, and at any place, but the most important fact is that
with the aid of contemporary technologies it is possible to reduce all waste to legally ac-
cepted quantities and concentrations, so that effects of inflows would be acceptable at
local levels as well. Of course, that requires significant financial means.

Governments of all countries in the world, particularly the ones whose economic
growth up to now was based on the principle of profit at any cost, must understand now
that preservation of the environment costs as well, and that much bigger financial re-
sources must be allocated for this purpose than it was the case up to now, When at least
one-third of financial resources presently used for armament be allocated for environ-
mental protection, situation on micro, medium and macro levels of environment will
start to 1mprove, along with quality of our awareness.

Because of the pressure made by the public opinion and warnings of scientists,
situation on global, and even on loeal levels is gradually changing, but huge damages
done to the environment as a result of ruthless race for profit are un fortunately still
present and it will take significant knowledge, financial means, pood will and time to
solve this problem.

Unfortunately, environmental protection programs of the biggest and the most
developed countries in the world partially cover less than 209 of their tertitories, to say
nothing of developing countries and undeveloped countries, from which the "bi g ones”
during the last 50 year have been taking immense natural resources!

Homo Sapiens must finally understand that nature is not a playground for his
senseless games. It is eternal, and human beings are it's ephemerally!

BACTERIA IN THE SEA

Itiswell known that waste waters of antropogenous origin, and natural waters (riv-
ers, underground waterflows and surface washing) bring from the land into the sea vari-
ous substances: nutrients, carbon eoxides, detergents, pesticides, heavy metals,
suspended matters, but also a huge quantity of fecal microorganisms of human or ani-
mal origin. Quantities of these pollutants in the sea depend on technology of purifica-
tion of these waters on land. Furthermore, it is well known that the quality of coastal sea
is largely dependent on whether these substances are discharged into the sea-recipient
through adequately placed underwater discharge systems with diffusers, where efflu-
ents are evenly dispersed by sea currents, or through discharges placed directly on the
coast. According to that, one can expect higher or lower pollution of the coastal water,
especially beaches, '

Although there is a huge number of microorganisms in the sea, the so-called ma-
rine heterotrophic bacteria that have an important role in organic carbon cyele, their
presence is not a threat for people.

In surface layer of northern Adriatic and in closed aquatoriums where organic
substance inflow is significant, their abundance ranges between hundred of thousands
to million cells in 1 ml of seawater {Karner at al., 1992}, The abundance of marine het-
erotrophic bacteria gradually is reduced with depth, depending on quantity of organic
substance present in the watercolumn, as well as on sea currents (Valiela, 1995; UNEP,
1988).
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Presence of patoghenic bacteria originating from human and warm-blooded ani-
mal feces (e. g. straing of Salmoneilla, Shigella, Leprospira, enteropathogenic Escheri-
chin coli, Vibrio, Pasterrelia), as well as human enteric viruses, in the seawater are more
significant for sanitary quality of the coastal waters. However, the isolation and identifi-
cation of pathogenic organisms (a threat to the bathers and swimmers on the beaches)
remain too cumbersome for rutting control of sanitary quality of recreational waters.
Therefore, the World Health Organization introduced - indicators of fectal pollution
(e. g bacteria named as: total colioforms, fecal coliforms and fecal streptococe) in the
assessment of the sanitary quality of recreational waters (UNEP/WHO, 1983) and rec-
ommended the maximum allowed levels of the indicators as a standard of quality of sea
beaches. Following WHO/UNEP (1983) recommendations and EEC (1976) stan-
dards, the Republic of Croatia also established standards for sanitary quality assess-
ment of seawater at beaches by the federal law (NN, 1996),

Thus the legal Decree stipulates criteria that must be met by all local administration
bodies regarding control and protection of bathing facilities on the coast, see Table 1.

Table 1. Requiremaents for sea quality at beaches regarding the number of enteric microorganisms in the sea-
water samples

Total quantity of coliform bactena in 100 ml S04 {in 809% of samples)
1006 {in 20%% of samples)

Fecal coliform bacteria in 100 ml L0 (in 80% of samples)
200 {in 20% of samples)

Fecal streptococeus in 100 ml LOG {in #0% of samples)
20K {in 20% of samples)

Enteroviruzes 0
Salmonellas il

Source: NN (1996)
Sce Table 3, and Figure 1,
M. B, Besides above listed criteria, the Decree stipulates all other indicators of seawater quality at bathing facili-
ties (beaches), such as the visible color, clearness, visible mineral fats, suspended waste substances, opacity, pH,
liquefied ooypren, nitrogen, enteroviruses and Salmonellae. Furthermore, the law prescribes basic meteoralogi-
cal conditions that must be fulfilicd at collecting samples and registering general appearance of the sea.

Enteric bacteria that are either pathogenic or used as sanitary indicator organisms
{coliforms, streptococcus) are not well adapted to conditions within aquatic systems.
Assuch, the transient or allochthonous microbiota are more susceptible to the ambient
physical and chemical Factors than autochthonous agquatic microorganisms that are
adapted within some aquatic environment (Valiela, 1995). Potential stress's include a
range of environmental factors, e. g temperature and organic matter (Fuks and Deves-
covi, 1989, light irradiation (Fuks et al., 1989; Davies-Colley at al., 1994), salinity and
pH (Carlucci and Pramer, 1959), or combined effects (Soli¢ and Krstulovi¢, 1992). Fur-
thermore, dilution of sewage discharged into coastal waters can reduce bacterial con-
tamination. However, the fecal bacteria, including pathogens, as well as enteroviruses,
may survive for days, months, or longer (Fuks and Devescovi, 1984) in an adjacent
coastal waters.

Although the tests for detection of fecal pollution indicator presence in the seawa-
ter are standard, they are nevertheless subject to certain limitations regarding indica-
tion of actual pathogen presence in the same samples. In spite of the fact that waste
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waters of human origin contain a far preater number of nonpathogenic Escherichia coli
(indicator organism) than pathogenic organisms, it is essential to periodically control
the quality of water by tests for detecting pathogenic forms of microorganisms, particu-
larly Salmonella typhimurium, since it survives more than one day in scawater, A case
typhoid epidemic in California 1965, when quantities of Salmonella were even 10 times
greater than E. coli can serve as an appropriate illustration (Simié, 1988).

Therefore, the relevant provisions in Croatia stipulate a regular control of content
of pathogenic microorganisms at beaches, if the number of indicator bacteria exceeds
the prescribed limits,

SANITARY QUALITY OF THE SEA IN THE REPUBLIC OF CROATIA

Quality control of seawater at beaches is carried out at the entire Adriatic coast by
competent authorities. Frequency of sampling is 5 do 10 times a year.

In compliance with provisions of the Decree, all meteorclogical and hydrelogical
parameters are taken into account at sampling, and the number of collection points
grows every year. A significant improvement of water quality at beaches has been no-
ticed as compared with the previous seasons (Table 2). These improvements resulted
mainly due to partly or complete (e. g. Split area) restoration of sewage discharge sys-
tems and/or more efficient treatment of wastewater on land, before releasing into the
recipient. If one compares results from 19800 (Table 2), according to one of the most
sensitive indicators applied in 1997, Quality assessments (see Table 1), they show sig-
nificant improvement of sanitary quality of scawater at the beaches, see Table 3.

Table 2. Sunitary quality of the coastal sea at selected settlernents from 1983, to 1986, year

Year 1083, 1934, 1945, 19506.
Settlement (1) (2758 Ry (2} (1 (2) 1) 12}
Rovinj 233 1.6 19.6 1.8 15.3 38 14.3 16
Pula M. D, M. D, 13 0.0 234 0.4 116 74
Rijzka M. D, M., 394 333 300 6.1 3na a1
Sibenik M, I, M. . 13.0 0.0 26.4 o4 188 Al
Split 32.3 18.9 327 20,0 42.3 17.3 HLG £49.1
Source: UNEFP (1988.)

N. D. = no data

Sormples (%) exceeding: (1) 100 feeal coliform bacteria and
{2) 1000 fecal coliform bocteria in LW ml of seawater,

During 1997. more tahn 85 beaches on the coast and on the islands were inspected,
and ¢fa 7200 samples were collected therein.

Table 3. Provides a list of settlements and beaches, respectively, from northern to
southern part of Croatian coast. Besides the list of settlements, the Table 3. contains
the total number of night accommodations realized during last year and number of na-
tive inhabitants.

Quality level of bathing facilities is classified in categories I to VI depending on
percentage of samples that do not comply with standards stipulated by the Decree.
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Table 3. Sanitary quality of scewater at beaches along the Croatian Adriatic ceast in relation with per-
centage of seawater samples which do not satisfy the Standards set by the Decree

MNumber of Sl sAnp- E]JI};LAIES:T Tatal number blgsberal
Mimber Sertla- MNumber Rr.“FI'j o 105%?' wll of nig“."m‘.'"' ahabitant
8t mens g lad dongt gpgngeqm  MeSEMEn G go g
fements  (baaches) les ey T L [y LT tlements

the Decree the Desres L {in thou- ..

stanclards stondurds ;11%_5 snnds} (1%1)
1 Umnag 310 7 23 1l 536 4538
2 Movigrad 110 1] [i] I 412 2522
3 Pored 30 5 1.7 11 2261 TSRS
4 Wrsar 170 2 1.2 11 1245 1624
5 Rowvinj an 13 4.2 II 1763 12610
fi Pula 170 ) 1.2 11 922 62378
7 Medulin 290 2 0.7 I T33 1885
8 Motcenidka

Diraga 24 0 1 I 133 472

] Lovran 48 3 6.3 111 131 3640
10 Opatija 184 27 14.7 v 753 73
11 Rijeka 168 k17 214 ¥i 21l 167964
12 Kostrena a2 1] 0 I 17 1350
13 Kraljevica T2 3 4.2 11 107 2087
14 Crikvenica 176 [ 34 11 475 5673
15 Mavi Vinodalski 77 3 a9 11 242 3851
16 Mali Lodinj 122 4 a1 Il i) H56
17 Cres i) L 1.2 11 in 2234
18 Krk a5 L 29 I1 354 3022
19 Punat a5 L 29 I1 340 Lot
20 Baika 30 0 { | 575 816
2l Malinska 36 1 2.8 11 318 909
22 Omisalj da 1] ] 1 112 1554
23 Rab 110 3 23 II 226 592
24 Senj La% 3 1.6 11 14 5998
25 Karlobag 65 0 0 I 35 467
20 Novalje 207 2 1 11 280 1912
23 Pag 5 4] 0 [ 105 2421
28 Vir 14 { 0 1 24 Han
L Privlaka 9 0 0 1 27 25%HH
g Min 55 1 15 1l 17 16492
3l Faianac 43 1} 0 | 13 1035
32 Ladar 178 2 1.1 11 226 76343
33 Preko ki) 0 { I 19 1759
3 Kali £ 0 {l I 2148
15 Kukljica ] 0 L] I 5 868
30 Sali 44 0 ] I 23 1190
37 Sukogan L] 0 ] 1 39 2275
38 Sv. Filip Jakov 198 0 ] I T 1645
a9 Biograd n/m 24 0 0 I HID 5315
40 Pakattane a2 0 0 I 160 2155
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Nl-_'lmb(;r of % ofsamp- Eﬁfﬁ'_gﬁg:f [ T ——
Mumber Sedtle- Mumber RIS it 10-505%=11 ﬂmgm-w’ inhahitant
of Set- menks af samp= WI"EII:LIL" ﬂu.nu . 1=10K5=111 mandiifens i im the set-
tements  (beaches) s Dotsutisly satsly g0 e qg=py 1957, Hements

the Dl:,m:!: the Dacres 15,1305 w [ '.hu.u- {1991}

standards stundards aver 20F=V] sy
41 Paiman 25 LI 0 I 35 452
42 Tkon 9 L] 0 1 4 752
43 Pirovac kL] 2 6.7 111 53 1513
44 Tisno 110 3 4.5 11 75 1431
45 Vodice 100 ] b= II 220 5050
4t Sihenik 166 3 LE 1 163 41012
47 Primodten 40 ] L] I 186 1745
48 Rogoznica k1] 1 3 I 26 a5
49 Maring n 0 0 1 10 #7
50 Seget Donji 9 0 0 1 205 2334
51 Trogir 150 0 o I 3z 102648
52 Kastel Stari g9 1 1 1t 3 5334
53 Split 180 1 0.6 I 110 189348
24 Dugi Rat 70 2 2.9 II 2 3164
'+ Omis 1) 1 L2 II 46 6079
56 Brela an 1 33 IT 02 1483
57 Batka Vada 11| 4 B I 275 1609
5B Makarska 43 4 47 I 167 11743
59 Tufepd 20 0 0 I 158 1760
60 Fodgora 40 2 5 1 126 1452
61 Gradag 39 2 5 11 133 1196
2 Komifa 21 0 0 1 40 2032
63 Wiz 30 0 0 1 42 1932
64 Maslinica 20 0 [ I 60 i
65 Milna 20 1 5 11 13 575
(73] Sutivan 20 1 5 11 17 641
a7 Supetar i) ] 0 I 230 2568
it Pastira 44 L] 1] I 22 1287
] Puiiféa 20 1 5 II 3 1706
T0 Selea S 4 -] 1 18 1117
71 Bol S 2 36 I 2B6 1478
T2 Hvar o0 2 22 I 302 3643
73 Starigrad 40 2 3 11 76 1836
74 Jelsa 30 1 33 11 139 1792
75 Vela Luka 40 5 125 v 138 LTSS
78 Smokvica 10 0 i} I 16 1125
77 Kordula B0 5 6.3 III 203 3232
78 Laztows 40 2 5 I1 3 T34
T0 Orebié A0 3 1.5 11 208 1489
1] Govedari 0 3 4.3 II 36 17
&l Plate 20 4 20 Y [ 6332
g2 Slivno 40 4 10 11 29 312
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Ciualily dnss

Mumber of '?iI: UfSﬁ:.TI:I- D=1 }'u!n] numbwer Mamiber of
Mumber  Setile- Number ~ “amplcs i L0-50=l  OTightaEE it
e ; X which de o e i mwxlations in :
2 meznls of smp- : ; 5.1-1E=I1 in the set-
it o ot satisfy satisly a1 19T,
tements  {beachesy =3 the [ the Dectes W11 iFe=1Y (in thon tlemenis
.ﬁl:.lmJu:‘;L‘I sandards L0y 5 cls ] ()
' = over A=V1 it
Lk Stom 70 1 14 I 44 581
84 Dubravnik 300 23 7.7 i1 551 49728
45 Caviat S0 1 2 11 160 193]

Sowrce: (DUZEC, 1997).

* Census of inhabitant (19%1) Republic Department for statistics, Documentation 831, Zagreb, 1992,
Level of quality: See Table 1. and Fig, 1.

I the sea with a high quality for bathing

IT - 111 the sea is very good for bathing

IV = ¥ the sen iz goop for bathing
¥1the sea is not for bathing

Data in Table 3. clearly show that sanitary quality of beaches in settlements on
Croatian coast is at enviable level. Almost 39% of beaches satisfy standards for highest
degree of cleanness of seawater, 47% is classified as very good, and only 149 falls into
the category of good beaches. Only in Rijeka it was found out that more than 20% of to-
tal number of samples does not satisfy the standards set by the Decree. (See Table 1).

In total number of samples (7200) only 3% did not satisfy the standards, which is
indeed negligible,

Results acquired by a special "Eco-patrol, organized each year under sponsorship
ofthe Ministry of tourism, also indicate a high level of ecological quality of coastal arca
Besides arrangement of bathing facilities, quality of the entire settlement, hotels, res-
taurants and marinas is evaluated separately. At the end of the season, settlements are
ranked aceording to their scoring (Ecopatrel, 1997).

The Blue Flag Campaign in Croatia is handled by the Nature Friends Movement
“Lijepa naa", an organization with several years of experience in the environmental
education. "Lijepa nata" has been as associated member of the FEEE (Fundation for
Environmental Education in Europe) since June 1997, The Croatian National Jury de-
cided to nominate three beaches: Crikvenica, Brela and Baska and two marines: ACI
Split and Punat (island of Krk), for the European Jury. Criteria for the Blue Flag is
broad and very strict. Sanitary quality is very important, but there are only one of them.
The international standard will be dictating, in future, a long way for entirely environ-
mental quality for our beaches!

Physical distribution of sanitary quality levels of seawater at beaches along the
coast and on the islands in given in Figure 1.

It should be pointed out that this review of sanitary guality at beaches is not con-
stant. It varies depending on place and time of sampling. Although the main cause of
bacteriological seawater pollution is mainly due to inadequately established distribu-
tion of waste water of human origin, it should be pointed out that other factors are re-
sponsible for quality of beaches as well: total number of domicile inhabitants,
crowdedness of bathing facilities, prevention of bringing pets to beaches, adequate
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| R [ — |
1] 30 km

| 3‘:4 i M
i

| PSS — [ S S —
‘[ 0 30km 0 30km

safl

Percentage of the samples of coliforms in the sea and the quality of water

% CATEGORY  SIGN LEVEL OF QUALITY
00 - 09 I O excellent
10- 50 1 ] between excellens and very good
51 - 10.0 1 & very good
10.1 - 150 v e between very good and good
151 - 200 v @ good

> 200 VI & aver regulatian

Fig. 1. Samitary quolity of the Adriztic Sea on the beachesof Croatiain 1997 year {See Table 1. and Tablz 3.4

L1 Sanitarna kvalitera Fedroraiop mora no obualamea Hrvaske 1907, godine (Vidi Tab, L i Tub, 3.)
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number of soundly built sanitary systems at beaches, sudden summer showers that can
input a significant quantity of organic pollutants into the water and a number of ather
factors.

All public bathing facilities should have an gasily noticeable sign, providing infor-
mation on quality of seawater from microbiological aspect. Thus, just as each hotel is
piven a certain number of stars, according to its quality, beaches should also be classi-
fied according to equipment and sanitary quality of the sea. Why? Because we visually
notice macro details in our environment and make our subjective judgment on their
harmfulness, while we are neither able to neither notice microbiological parameters
nor make a rational conclusion on them, but we can nevertheless bear consequences of
their presence.

CONCLUSION

For each country, sea is one of the most precious natural resources, Among other
benefits, tourism is certainly one of most important ones. After the World WarIL, it be-
game & mass movement, gathering people from all around the world in search of fun
and relaxation. Tt is estimated that, in Mediterranean region alone, more than 1.0 bil-
lion night accommodations are realized annually.

Tourists' requirements for quality environment, including clean beaches, get
stronger cvery year. The Blue Flag, introduced as an awarded for beaches and marinas
in 19 European countries, for examples.

Croatia has a small share of global tourist distribution, but it nevertheless makes a
huge contribution regarding protection of the sea. As a result of these efforts, Croatia
was awarded a golden medal in Malta, 1993 ("Clean Seas", 1993). This paper gives a re-
view of sanitary quality of seawater at our coast, which clearly shows that sea in Croatia
is of high quality and that it should be, as such, protected from all forms of pollution.
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SAZETAK

Sanitarna kvaliteta Jadranskog mora na hrvatskom priobalnom i
otoénom prostoru

Bogdan Sekulic i Dragica Fuks

Vike od 607 sjetske populacije 2ivi u obalne] zoni firokoj nekoliko desetaka kilometara od mora, Ovaj
broj do2020. godine narast ée na gotovo 709, S druge strane, preko 70% zagadenja mora dolas od strane ko-
prienih izvora $o za najufi litoral predstavija strahovito optereéenje i opasnost, SAD unafa u pricbalno mare
20" m* otpadnih voda godisnje (dvadeset milijordi)! $to je 27 puta vite nego li cielokupni godignji unos u Jad-
ranh (zapadna i istoéna abala)! Stoga nije fudo da je takom 1995, godine u Sjedinjenim drfavama zatvoreno
3500 plaZa jer su iste postale neupatrebljive za Kupanje.

Ljeto je godifnje doba kada najveéi braj ljudi izabire pla¥e kao mjesto odmora, Sanitama kvalitetna
plaia ovisi prvenstveno o kvaliteti ispusta otpadnih voda s kopna, iako su za kvalitet mora na plagama odgo-
vorni | drugi fakiosi: Sistoda Dkﬂl.m'ﬁg prastora, wnos z,ﬂgadiva]u u more od strane puurﬁnskgg g,pi:anja g ko-
pna, dones otpada s otvorenog mora to konaéno zdravstvend status samih kupa@a. Od goleme kolidine
atpeida koji svake godine zavrsi o moru oko 180 tisuéa dobrovoljaca sa oko 3100 naselja dug obale SAD po-
kupi s plaka oko 1750 tona otpada svake godine. Po jednoj miljl prikupi se oko 5 tona otpadal Ovaj primjer
mopli bi slijediti | mi za nadu obaly, 2 welike bi pridonio poboljfanju cko svijesti nalih mladih § kvalicet
oduvanja okalifa.
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Sanitarna kontrola kvalitete nadih plafa i marina ohaviju se desetljecima, Oma je jedan od bitnih indika-
torazdravstvene sigurnost kupada. Tako s i u ovom radu daje pregled provedene san itarme kvalilete mora
tokom 1997. godine obavijen od strane manstvenib institucija, & pod pokroviteljstvom Drisvne uprive zi
zadtitu okoliZa Republike Hrvatske (Odjela za zajtitu Jadrana - Rijeka}. Sanitarna kvaliteta obavljena je na
BS plaza duZ nadie obale pri Gemu je obradena oko 7200 uzoraka. Obradeni rezultati ukazuju na visoku sani-
tarm kvelitetn mora. Samo 3% od ukupnog broja wzoraka ne odgovara standardima sanitame kvalitete
pladaili 209 wzoraka na datom lokaliteru ima vide od 200 fekalnib streptococa n 100 ml morske vode. U radu
te sugetira da pored analize indikatorskog organizma Bscherichie coli, sanitamu kvalitetu mora trebalo bi
provoditii na patogene organizme s obzirom na njihove znatne duZe prefivijavenje u moru w odnosu na cali
bakterije.

Tako najvedi broj nadih priohalnih naseljs nemaju adekvatno rijeden distribuciju otpadnih voda jpak se
stvari u zadnjih par godina podinje mijenjati, na bolje! Jadran je proglafen najlifcim morem ni Mediteranu!
Miematkom automabilskom organizaciiom ADAC potaknute je niz akeija u veai kvalitete mora (plaZa i ma-
rina) u smisly dobijanja plave zastave, najvile ocjens tzv, plavog turizma. Sve ovo upuéuje da se pristup ko
kvelifeti, ne samo mora ved | okolnog prostora popravija.

Poticaj za ofuvanjem okolia osobito plaga i marina dala je DUZO ( DrZavna uprava za zadtitu okolisa)
Republike Hrvatske putem udruge Pokreta prijatelja pricode "Lijepa nafa” Zagreb, kaja je lipnja 1997. go-
dine postala Elanom FEEE (Fundation for Envirenmental Education in Eurape}. Propozicije za ovu golemu
akeijudiljem 19 evropskih dizava utvrdila je FEEE. Iste su svrstane u etiri kategorije kojima trebaju uclowol-
javati sve plade i sve marine koje se natjedu za plava zastavu, Kategorije ukljuéuju: obrazovanje i informiranje
o okolifu, gospodarenje okoli$em, kakvoéy vode-mora te sigurnost i ushuge. Svaka kategorija ima nufnm i
preporudena mierila kako za plaZe tako za marine. Godine 1998 ri plaze: Crikvenica, Brela i Baghka (na
Krku) te marine: ACI Split | Punat {no Krku) ispunili su FEBE uvjete te dobili plavu zestava! Ove godine
naclonalni ocjenjivadk sud Hirvatske kojeg dine predstavnici Pokreta prijatelja prirode "Lijepa naka®, Min-
istarstva prostornog uredenja, Agencije za posebmi otpad te INE predlofio je, poétivajucl navedene kriterije
FEEE, pet ploZa te osam marina zi plava zastave (ukljudujud prodlogodiinje nosioce plave zastave).
Medunarodni ocjenjivadki sud moZe jednom dobijenn plave zastavu oduzeti, ako idude sezone nisu zadovol-
fenisvikriteriji, Dakle, jednom dobijenu zastavu svaka plaZa i mating mora syalce turistidke sezone opravdati
edriavanjem postignute kvalitete u okolito!

Akgiju koju provodi FEEE za 19 evropskih zemalja za svaku je pohvalu. Time se feli zabtititi okoliti dati
dodatna sigurnost turistima, nkijuéujudi jasno, sanitarnu kvelitetu vodi-mora, Zelimo 1i opravdatl naziv
naistijeg morana Mediteranu trebamo doista puno poraditi na adekvatnoj distribuciji otpadnih voda i sani-
ranju svakojakog otpatla kako bi broj plavih zastava na nadim plaZama i u marinama bie gim vedi.
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