
 
486

* For correspondence.

Oxidation Communications 40, No 1-II, 486–496 (2017)

Environmental contaminants

DEVASTATING OF THE ENVIRONMENTAL SAFETY IN THE 
REPUBLIC OF SERBIA VIA WATER POLLUTION

Z. BJELAJACa, M. DUKIC MIJATOVICb*, LJ. DMITROVIC SAPONJAb

aLaw Faculty of Economics and Justice, University of Business Academy, Novi Sad, 
Serbia 
bFaculty of Economics, Subotica, University of Novi Sad, Serbia 
E-mail: zdjbjelajac@gmail.com; marijana.dukic.mijatovic@gmail.com;  
ljiljanad@ef.uns.ac.rs

ABSTRACT

In the hierarchy of human needs, the water plays the most important part. However, 
the water covers over 70% of the Earth surface and represents a crucial resource for 
both humans and the environment and is, by all means, the Earth greatest treasure. 
Unfortunately, with his inappropriate activities, the man has polluted the water and 
therefore caused a number of damaging effects to water ecosystems, which has inevita-
bly affected the health condition of people, animals, fish and other aquatic organisms. 
In the Republic of Serbia, this matter causes enormous attention which is a pity, as 
Serbia stands to be rich in natural and water resources. Thus, the authors of this thesis 
have pointed out to the devastating of the environmental safety in the Republic of 
Serbia through disastrous water pollution, causing an irretrievable separation from 
ideals and tendencies to establishing harmony between humans and nature, as an 
essential precondition for survival of a modern man and proposed the best solutions 
regarding water pollution from area of environmental management. 
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AIMS AND BACKGROUND

It is well-known that almost 2/3 of the Earth surface in total is covered by water, which 
stands for 71%, and yet 29% of its surface are covered in land. Given that the number 
of the inhabitants of our planet increases in such rapid pace (the total amount of people 
on Earth has already reached – seven billion), so does the man put a greater emphasis 
on water resources. Therefore, the increase of the number of people on Earth affects 
the increase of possibilities for water pollution. Nowadays, the viewpoint of our ances-
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tors of the oceans being too big to be polluted has become completely meaningless. 
However, our oceans, rivers, lakes and all other watery surfaces get contaminated 
and devastated by human activities daily, which consequently reflect on the quality 
of life of human beings, and therefore affects animals and aquatic organisms. The 
water pollution has, without any doubt, become the cause of humans activities, as a 
man lived in harmony with the nature before the industrial revolution, respecting his 
immediate environment. With the growth of industrialisation, however, the environ-
ment is no longer considered to be ‘a man’s greatest friend’ with limited capacities, 
but, unfortunately, a servant, a slave and an enemy1. 

Water pollution can be defined in many ways. Usually, it means one or more sub-
stances have built up in water to such an extent that they cause problems for animals or 
people. Oceans, lakes, rivers, and other inland waters can naturally clean up a certain 
amount of pollution by dispersing it harmlessly. If you pour a cup of black ink into 
a river, the ink would quickly disappear into the river much larger volume of clean 
water. The ink would still be there in the river, but in such a low concentration that 
you would not be able to see it. At such low levels, the chemicals in the ink probably 
would not present any real problem. However, if you pour gallons of ink into a river 
every few seconds through a pipe, the river would quickly turn black. The chemicals 
in the ink could very quickly have an effect on the quality of the water. This, in turn, 
could affect the health of all the plants, animals, and humans whose lives depend on 
the river. Thus, water pollution is all about quantities: how much of a polluting sub-
stance is released and how big a volume of water it is released into. A small quantity 
of a toxic chemical may have little impact if it is spilled into the ocean from a ship. 
But the same amount of the same chemical can have a much bigger impact pumped 
into a lake or river, where there is less clean water to disperse it2.

It is a wrong belief that water pollution is exclusively a process which starts and 
finishes in the water itself. Most of all water pollutions do not start in water. Water 
pollution, in fact, has many different and complex causes, and that is one of the rea-
sons why it is such a difficult matter to resolve. Almost 80% of the pollution get into 
the water from the soil. Actually, any human activity can affect the quality of our 
aquatic environment. This can happen in many ways. For instance, when farmers use 
chemicals, they gradually get washed out by the rain so they end up groundwater or 
surface waters, located nearby, or chemicals from the chimney and that can enter the 
atmosphere, settle down, and then come back to Earth as rain, causing water pollu-
tion3. Some forms of water pollution are most obvious, while others are usually less 
apparent and also hard to detect. This explains why scientists have established two 
main ways to measure the quality of water. The first way refers to taking samples of 
water and measuring the concentration of different chemicals it contains. Should the 
concentration of dangerous chemicals be above the value that is tolerated, then we can 
consider this water to be polluted. Therefore, in this case we have chemical indicators 
of the quality of water. The second way to measure the quality of water understands 
the examination of different types of creatures that are adjusted to live in a certain 
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aquatic environment. In case that certain negative factors that affect the quality of 
life of these creatures are to be detected, then it means that the quality of the water 
is not that good after all. These types of measurements are called biological indica-
tors of the quality of water4. When we talk about pollution of water resources on our 
planet, we usually mean the seas, the lakes, the rivers and brooks, or simply surface 
water as we generally call them. There are, however, water resources that are located 
underground and that cannot be spotted, which is the reason people seldom think of 
them. These types of water, also known as underground water, are significant for the 
existence of the human race. Even though their pollution isles obvious than pollution 
of the surface water, is no smaller issue for the manhood. Thus, is highly important 
to put on the same level pollution of both types of water and mark the causes of their 
pollution. Although they are numerous, we shall name the key ones:

Sewage disposal affects people immediate environments and leads to water-
related illnesses such as diarrhea that kills 760,000 children under five each year. 
Back in 2002, the World Health Organisation estimated that water-related diseases 
could kill as many as 135 million people by 2020 (Ref. 5). Agricultural activities such 
as the application of pesticides, fertilisers and other chemical products may cause a 
significant pollution of water. Should the systems for wastewater treatment not work 
properly, it may also lead to water pollution. Chemical waste can contaminate soil, air, 
surface and groundwater6. Contamination of rivers and lakes, if the level of toxicity is 
excessive, can destroy the flora and fauna in them or devastate them gradually. Birds 
and humans who eat this kind of fish are therefore exposed to high levels of harmful 
chemicals. Radioactive substances – Waste (RAW), which sources may be: nuclear 
military waste, damage to the nuclear-powered submarines, nuclear tests, nuclear 
industrial waste, atmospheric precipitation, can all cause fatal consequences. High 
concentrations can kill, although lower concentrations can cause cancer and other 
diseases7. When we think of ocean pollution, huge black oil slicks often spring to 
mind, yet these spectacular accidents represent only a tiny fraction of all the pollution 
entering our oceans. Even considering oil by itself, tanker spills are not as significant 
as they might seem: only 12% of the oil that enter the oceans come from tanker ac-
cidents; over 70% of oil pollution at sea come from routine shipping and from the 
oil people pour down drains on land. While plastics are not toxic in quite the same 
way as poisonous chemicals, they nevertheless present a major hazard to seabirds, 
fish, and other marine creatures8. In certain parts of the world, the so-called invasive 
types of animals and plants represent a huge issue of its own. They have been, under 
certain circumstances, brought from one region to other ecosystems where they do 
not belong. They do not have natural predators outside their normal environment, 
which results in them getting wild fast by extrusion of common animals and plants 
to which this is their natural habitat. Heat or thermal pollution from factories and 
power plants also causes problems in rivers. By raising the temperature, it reduces 
the amount of oxygen dissolved in the water, thus also reducing the level of aquatic 
life that the river can support. Another type of pollution involves the disruption of 
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sediments (fine-grained powders) that flow from rivers into the sea. Dams built for 
hydroelectric power or water reservoirs can reduce the sediment flow9.

Fig 1. Modalities of water pollution10

Based on Fig. 1 we can conclude that if pollution comes from a single location, 
such as a discharge pipe attached to a factory, it is known as point-source pollution. 
If pollution comes from one single source but from many different scattered sources. 
This is called nonpoint-source pollution. When contaminated, the water is unsafe for 
consumption due to all the dangerous and toxic substances that it contains. Should 
this kind of water still be consumed, it could lead to a variety of different problems, 
infections, deformities, even death in some cases. The fact that it is not always easy to 
determine with just a glance or by sense of taste whether the water is contaminated or 
not only makes the issue bigger. The water may seem ‘clear’ and consumable, while 
at the same time, it may contain certain pollutants that can harm health of people, 
animals, plants and all sorts of other organisms. 

Due to the context and by bearing in mind all effects of water pollution, a ques-
tion arises: what are the ways to stop and solve this issue that is so important for 
the mankind? Although, there is no simple and easy answer for this ‘pushing’ issue, 
generally speaking, there is a consent that three things working in synergy, may help 
solve the problem. They are: education, laws and economy. The education suggests 
raising the collective consciousness about the importance of water protection, given 
that the need for water comes first (along with the air and food) in the hierarchy of 
human needs altogether. Economy, which needs to be adjusted in such a way, most 
effectively in practice is also known as ‘the polluter pays’. Moreover, a majority of 
experts also agree with this principal for environmental protection, as the most efficient 
way of solving the water pollution issue. The harmonisation of national legislation 
with international standards also stands for an important step in this domain. Namely, 
one of the greatest obstacles in water pollution refers to the cross-border nature of this 
problem, which, among other matters, puts an emphasis onto the lack of harmonisation 
of the legislative framework. For instance, the pollution caused by factories located 
in a country with poor standards for environmental protection, can cause problems 
in neighbouring countries with a more strict legal system and standards concerning 
the matter. That is why an analysis of the legal framework on the international level 



 
490

requires a special dedication, space and time, which is difficult to achieve in this paper 
due to the reasons of expediency. However, we can single out a most important and 
conceptually defined document from a set full of relevant international instruments in 
this field – Directive of the European Parliament and the Council 2000/60/EC (Ref. 
11). The basic conceptual approach to the political issues in the field of water in the 
EU is defined in the Directive of the European Parliament and the Council 2000/60/
EC, establishing the framework for Community action in the field of water policy. The 
first paragraph of the preamble stipulates that ‘water is not a commercial product like 
any other, but the heritage that must be protected as defended and treated as such.’ 
The purpose of the Directive is to establish a framework for the protection of inland 
surface waters, transitional waters, coastal waters and groundwater which: (a) prevents 
further deterioration and protects and enhances the status of aquatic ecosystems, as 
well as terrestrial and wetland ecosystems, which are totally dependent on aquatic 
ecosystems due to their needs for water; (b) promotes sustainable water use based 
on a long-term protection of available water resources; (c) directs and enhances the 
protection and improves the aquatic environment, through specific measures for the 
progressive reduction of discharges, emissions and losses of priority substances and 
the cessation or phasing-out of discharges, emissions and losses of primarily hazard-
ous substances; (d) ensures the progressive reduction of pollution of groundwater and 
prevents its further pollution, and (e) contributes to mitigating the effects of floods 
and droughts12. This Directive clearly suggests being in the interest of the human com-
munity, to work continuously and extensively on environmental protection, putting 
an effort into making this world a better place for the life of modern man, confronted 
with numerous issues.

EXPERIMENTAL

Water pollution on a global level represents the greatest environmental issue and at 
the same time, the greatest challenge. This complex issue is extremely present and 
current in the Republic of Serbia nowadays, therefore special attention must be paid. 
The biggest cities release the untreated sewage directly into rivers, as they do have any 
facilities for wastewater treatment. Dangerous substances spread through the whole 
country via rivers basins and rivers, just like through bloodstream. It is a worrying 
fact that only slightly more than 10% of wastewater in the Republic of Serbia gets 
processed, whilst all the rest goes directly into the rivers. Also, Serbia still does not 
have adequate and applicable laws, nor infrastructure, in the field of water protection. 
However, one of the biggest water polluters is by far the agricultural activity. The as-
sets used in this field, i.e. a variety of fertilisers, stand for the greatest water polluters. 

Water exploitation in Serbia has been constantly increasing in the last decades, 
yet Serbia still has enough water to fulfill for all of its needs. However, the level 
of the pollution of rivers and drinking sources, which have been impeccably clean 
until only a few years ago, is growing rapidly. Great water polluters in Serbia are 
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unregulated landfills. Water and waste are closely connected, as any waste reaches 
even the underground water. The consequences of neglect due to improper waste 
disposal are being present more and more, whilst the number of sources has already 
been polluted. The underground water is also being polluted by the excessive use of 
fertilisers, whereas the number of farmers using harmful pesticides and substances 
that can severely damage the nature, is also growing. Heavy metals, ash from thermal 
power plants, oil, waste from slaughterhouses and direct discharge of sewage are the 
main sources of pollution in Serbia.

Fig. 2. The Danube pollution in Novi Sad13

Figure 2 shows how a bigger amount of unknown red fluid has flooded in Novi 
Sad in July 2015, from a sewerage into the Danube. Moreover, this was not the first 
time an incident like this had happened. Preliminary fluid analysis has shown that 
the fluid was organic, that it most probably came from one of the slaughterhouses in 
Novi Sad. Let us not neglect unregulated landfills, agriculture and transportation next 
to this. The three largest black spots of pollution of the living space in Serbia are Bor, 
Kolubara and Trepca14. Dangerous substances from Kolubara basin start their way 
to Central Serbia at the river Kolubara. Trepca pollutes the Moravian plum through 
rivers Gracanka and Sitnica, whilst hazardous substances come to the Eastern Serbia 
from the river Pek.

Fig. 3. Polluting the Southern Morava15
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Figure 2 represents environmental devastation of the Southern Morava; although 
it occasionally cleans, it still represents a huge landfill at which course one can find 
anything – from corpses of animals through plastic bottles to car wrecks. As one can 
conclude from the enclosed, the river flows in the Republic of Serbia are not very well 
controlled, but are also very often polluted by hazardous substances from the surface 
water. Agricultural lands covered with agrochemicals, as well as contaminated surface 
water endanger underground watercourses, used both in the industry and for the public 
water supply. Water pollution with toxic substances and pathogenic organisms leads 
to poisoning and mass death of fish and other aquatic organisms, which, by all means, 
does not stand for a rarity in Serbia. It is known that the mass death of certain groups of 
organisms in the water disturbs the natural relationships in the aquatic ecosystem as a 
whole and also causes major changes in the whole aquatic ecosystem, thus sometimes 
the total re-establishment of the natural state takes a lot of time.

RESULTS AND DISCUSSION 

Nowadays, a rational use of water resources is one of the main assignments in coun-
tries all over the world, including Serbia, given that the clear water is a resource that 
is becoming rarer by the time. Water, as one of the elements of the environment, is 
highly endangered and polluted, as being used the most. Water resources in Serbia 
are unevenly distributed in time and space, and are not in accordance with the needs 
of and deployment of the economy and population16. Specific availability of surface 
water in Serbia is around 1500 m3 per capita per year. Thus, in 8% there are so-called 
non-displaced water and 92% are covered with the water in transit17. The tendency to 
protect water resources from possible pollution and degradation that exists in highly 
developed countries is still not sufficiently expressed in Serbia. Such relationship 
rather complicates the whole situation in terms of rivers and river flows, as well as the 
units that are highly endangered due to all the industrial and other facilities that had 
been built. Finally, one of the key resources of water pollution in Serbia is untreated 
industrial and municipal wastewater. About 50% of the pollution released into rivers 
comes from industrial plants, whereas only 13% of municipal wastewater are treated 
before the release. Nevertheless, it seems that not enough attention is paid to that issue. 
What comes as a disheartening data is that Serbia ‘contributes’ with nearly 13% to the 
pollution of the Danube with all sorts of organic substances that flow from livestock 
directly into the river. For example, the potential of oxygen free radicals and other 
reactive oxygen species (ROS) to damage tissues and cellular components, called 
oxidative stress, in biological systems have become a topic of significant interest for 
environmental toxicology studies. The balance between prooxidant endogenous and 
exogenous factors (i.e. environmental pollutants) and antioxidant defenses (enzymatic 
and nonenzymatic) in biological systems can be used to assess toxic effects under 
stressful environmental conditions, especially oxidative damage induced by different 
classes of chemical pollutants18. Two main methods are available for the determination 
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of dissolved oxygen: the Winkler method and the electrometric method using mem-
brane electrodes. Use of the Winkler method requires the addition of three chemical 
reagents to the sample very soon after it is obtained. The dissolved oxygen concen-
tration (in mg l–1) is then determined by titration with sodium thiosulphate solution, 
which may be done in the field or up to 6 h later in a laboratory. The electrometric 
method is suitable for the field determination of dissolved oxygen and is simple to 
perform. It requires an electrically powered meter and an appropriate electrode. The 
result it gives requires the application of correction factors to compensate for salin-
ity and temperature; some meters have built in temperature compensation. Oxidative 
stress in fish is a general consequence of the environmental pollution. Information 
on antioxidant defense in fish is meagre despite that fish are constantly exposed to a 
myriad of environmental stresses including oxidant-induced ones. In the feral organ-
isms, deleterious effects of environment are often difficult to evaluate since many of 
these effects tend to manifest only after longer periods of time and organisms tend to 
adapt to them. Early warning of the toxic effects of pollutants, particularly in sponta-
neously polluted areas can be predicted only using a biomarker approach, including 
oxidative stress manifestations and adaptive responses19. All of these matters are what 
makes this situation concerning rivers rather complicated, including the controversies 
regarding the competencies of individual inspections over environmental incidents, 
given that the inspection jurisdictions have been divided. According to the Law on 
Waters of the Republic of Serbia20, the protection of water is a set of measures and 
activities used to protect and improve the quality of surface and underground water, 
including protection from the impact of cross-border pollution, in order to: preserve 
life and health of people; reduction of the pollution and preventing form further de-
terioration of water; providing harmless and unhindered water use for different pur-
poses and protection of aquatic and riparian ecosystems and establishing the quality 
of environment due to the regulations governing the protection of the environment 
and environmental objectives. Despite all precise legal provisions, only 50% of all 
applications submitted by inspectors against polluters become processed, whereas 
the same percentage of which eventually gets punished21. This comes as no surprise, 
however, given that Belgrade is a city that is approaching the limit of 2 000 000 in-
habitants and unfortunately, is one of the few, European capitals that does not process 
waste water, but releases all the sewage directly into the Sava and Danube rivers. It 
is also a remarkable fact that only one third of the city uses septic tank, which is why 
troubleshooting sewage has become a priority.

Finally, the basic way of increasing the quality of water in Serbia is eliminating 
and controlling of all its polluters. The great manufacturers must take care of their 
wastewater and to purify it adequately before releasing it into the nature. For instance, 
thermal power plants should improve the cooling system of the generator, for exces-
sive usage of river water leads to an increase in its temperature, completely disrupting 
the balance of life in the river. It is necessary to remedy existing illegal dumps and 
improve waste disposal system, by protecting the water and land at the same time. 
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The complexity of this issue is, however, proven by the fact that uncontrolled defor-
estation also pollutes the water. That is why a forestation of mountain areas would 
significantly help preserving the healthy water, whereas a most efficient and effective 
way of is the implementation of surface reservoirs and small jetties. Needless to point 
out, funds of more than 2 billion Euros are needed so that this great environmental 
issue in Serbia could be solved, yet not in its whole problem but only in an amount 
that is a sustainable for the society.

CONCLUSIONS

Those who use sentence ‘Water is life’ quite frequently might actually make a point. 
The mankind is coming to the conclusion that it may be losing control over this re-
source, so vital for the existence of the modern society. Water is used in almost all 
significant human works activities and processes, widely from usage in households 
to industrial purposes. It is water that maintains life. We need water for develop-
ment, food and agriculture; energy, sustainability of human settlements, industry 
and ecosystems. However, a closer analysis of the global state of water resources 
is, nevertheless, devastating. A huge percentage of water is polluted with different 
sorts of dangerous and harmful substances which have turned water sources into ‘the 
pools of poison’. Water pollution is a big collection of negative effects onto aquatic 
bodies (lakes, rivers, oceans, underground water), caused by human activities. This 
negative phenomenon has its numerous causes and characteristics. Water pollution 
arises when certain toxic substances get released into it, changing its quality. These 
releases of toxic materials can be both direct and indirect. Although natural phenomena 
such as volcanoes, storms, earthquakes, etc. may lead to great changes in the quality 
of water and environmental status of water, this thesis puts an emphasis onto human 
activities that permanently jeopardise the quality of water resources. This issue is so 
intense that not resolving it would easily lead to self-destruction of the civilisation. 
Among a great amount of people dying every day due to consumption of polluted 
and contaminated water, flora and fauna, as well as all other water organisms with 
small chances for survival in such contaminated environment, are endangered also. It 
is clear from the foregoing that the appropriate use and reporting of monitoring data 
are a vital part of the overall monitoring and assessment programme. Without clear 
reporting of understandable and relevant results to programme controllers (managers 
and administrators), little will have been achieved. That requirement can only be met 
if it is fully taken into account at the very earliest stages of the overall programme 
objective definition and subsequent design. It is also essential to understand that at 
every stage of the monitoring process, the data needs of the analysis and reporting 
stages are recognised. Without good data, no useful information may be reportable, 
no matter how good the underlying analysis may have been22. So in everyday prac-
tice of environmental management we have to handled together legal, economic 
and communicative models in three different processes. During the phase of policy 
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formulation the primary questions concern feasibility issues. Is the implementation 
using the available and indicated instruments workable given the target groups of the 
environmental policy? During the phase of policy implementation of questions to be 
asked will concern elements of achievability. Can the application of particular tax be 
achieved or will it be harmed by administrative or technical difficulties? During the 
phase of policy execution the way the target groups handle or respond to the instru-
ment is of key importance. In this phase the effectiveness of instrument is important. 
Analysis of the situation in the Republic of Serbia only sum up on how extremely 
serious the water pollution problem is, pointing out that the water pollution is the 
greatest environmental issue in Serbia, devastating its environmental safety, providing, 
therefore, the basic preconditions for a healthy life of all living creatures on its territory. 

REFERENCES
1. Z. BJELAJAC, M. DUKIC MIJATOVIC, M. ZIROJEVIC FATIC, D. DJUKANOVIC: Liability for 

Biodiversity Protection with Special Focus on Wild Flora and Fauna Conservation. J Environ Prot 
Ecol, 15 (1), 194 (2014).

2. http://www.explainthatstuff.com/waterpollution.html, visited on 01/12/2016.
3. Z. BJELAJAC, M. DUKIC MIJATOVIC, V. KOZAR: Review of the Uncontrolled Use of Certain 

Chemicals and Their Adverse Effect on Human Health and Safe Environment. Oxid Commun, 35 
(2), 722 (2015).

4. Z. BJELAJAC, M. POCUCA, M. DUKIC MIJATOVIC, M. MARKOVIC: The Current State of Pol-
lution of Water, Soil and Air in the Republic of Serbia with Overview to the Importance of Industrial 
Ecology. Oxid Commun, 35 (4), 1049 (2012).

5. http://www.who.int/mediacentre/factsheets/fs330/en/ visited on 02/05/2016.
6. Z. SPALEVIC, D. ZLATKOVIC, M. DUKIC MIJATOVIC, Z. BJELAJAC: Techniques of Wastewater 

Refinement Using the Wetland System for the Village of Glozan. Modalities and Comparative Legal 
Review. Oxid Commun, 35 (1), 201 (2012).

7. Z. BJELAJAC, M. DUKIC MIJATOVIC, M. JOVANOVIC: The Importance of Proper Menage-
ment of Radioactive Waste Control from the Aspect of Security Risks and Threats. Oxid Commun, 
35 (1), 379 (2014).

8. http://www.bostoncommons.net/pollutions-effects-on-marine-plants visited on 02/10/2016.
9. http://www.cpcbenvis.nic.in visited on 02/21/2016.
10. http://www.conserve-energy-future.com/ visited on 02/20/2016.
11. Directive 2000/60/EC of the European Parliament and of the Council of 23 October 2000 Establish-

ing a Framework for Community Action in the Field of Water Policy (OJ L 327, 22.12.2000, 1–73).
12. N. DRAGOJLOVIC, T. MISCEVIC: The Environment – Guidelines through European Union Policy. 

European Mmovement Serbia, Belgrade, 2010, p. 129. 
13. www.naslovi.net/tema/784104 visited on 02/14/2016.
14. J. JAKSIC: Ecological Issues and Protection of Environment – Water Pollution in Serbia. In: Proc. 

of the Second International Scientific Agribusiness Conference, Serbia towards the European Union, 
Kopaonik, 2015. 

15. http://www.juznasrbija.info/.../reke-na-jugu-srbije-prepune-dubreta visited on 02/17/2016.
16. M. OCOKOLJIC, D. MILIJASEVIC, A. MILANOVIC: Rivers Classification of Serbia according 

to the Their Pollutions Degree. Collection of Papers, Faculty of Geography at the University of 
Belgrade, Vol. LVII, 2009, 7–18.

17. N. VELJKOVIC, M. JOVICIC: The Quality and Quantity of Water Resources of Serbia. Agency 
for Protection of the Environment, Belgrade, 2010, p. 16.



 
496

18. A. VALAVANIDIS, T. VLAHOGIANNI, M. DASSENAKIS, M. SCOULLOS: Molecular Biomarkers 
of Oxidative Stress in Aquatic Organisms in Relation to Toxic Environmental Pollutants. Ecotoxicol 
Environ Safe, 64 (2), 178 (2006).

19. cdn.intechopen.com/pdfs/36262.pdf visited on 24/05/2016.
20. Law on Waters: Official Gazette, No 30/10 and 93/12.
21. http://ekospark.com/info/08_voda/kazne_za_trovace/kazne_za_trovace.html visited on 03/02/2016.
22. www.who.int/water_sanitation_health/.../wq chap14.pdf visited on 20/05/2016.

Received 10 March 2016 
Revised 14 May 2016


