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Abstract: Providing sufficient amount of quality water for the population is a primary
goal of each community. Both lack and irrational management of such an important
resource influenced actualization of this problem in Serbia, as well as the need to in-
tensify the activities on preserving water resources through implementation of Direc-
tive on waters, brought by European Union, based on integral management of water
resources. This work analyzes available water resources on the territory of the town
of Krusevac from the aspect of integral water management, which implies considera-
tion of the problem of optimal usage of water resources for the need of different users,
as well as protection of water resources from pollution. Organized water supplying
of the population of Krusevac with quality water, as the most important activity in
water management, is partly realized by building by building reservoir “Celije”, while
ground waters are still used for supplying industrial plants. Besides providing suffi-
cient amounts of water, adequate purification and waste water drainage from the set-
tlements and industrial plants represent a big problem. This problem could be solved
by increasing the number of households connected to sewage network and the amount
of communal and industrial waste waters which are purified adequately, by construct-
ing new and reconstructing the existing plants. Regular and adequate water supply of
population and industry is an important matter, but it is equally important to preserve
the rivers and underground springs from unpurified, used water loaded with harmful
substances which can lead to disturbance of river eco-systems. The aim of this work
is to point out the possibilities of more rational usage and more quality protection of
water resources on the territory of Krusevac, which would more adequately coordinate
economic and social development and principles of sustainable water management.
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Introduction

The need for water both in the world and Serbia has been particularly
present for the last few decades. Accelerated demographic growth, indus-
trial production and intensive urbanization face mankind with big problems
of providing sufficient amounts of water for the needs of population, agri-
culture and industry. Due to uneven time and spatial water distribution,
which is in part conditioned by both global climate changes and irrational
anthropogenic activities, about 80% of the world’s population is exposed to
a high risk from water shortage or sanitary defective water. Such a state of
water resources requires a responsible action of the society in terms of the
choice of the most rational and economic concept of the management of this
important resource which will imply defining main factors of their degra-
dation and implementation of adequate measures for their reparation and
revitalization (Vorosmarty et al., 2010).

One of the most important documents in the area of water resources
management is EU/WFD - Water Framework Directive, 2000/60/EC, adopt-
ed from the part of European Parliament and European Union Counsel. The
main goal of the Framework Directive is to bring all the natural waters in
“good state”, that is, to provide good hydrological, chemical and ecologic state
of waters based on the principles of sustainable management which does not
endanger life environment (Markovi¢, 2011). Each country - member of Eu-
ropean Union or a country obliged to implement the Directive is required to
make an integrated management plan for each river basin on its territory.

Integral water management should be seen as a continuous process re-
alization of which would lead to a significant social and social-economic ad-
vancement on a certain territory. Modern water management requires a mul-
tidisciplinary approach to this problem, so as to reach conditions for rational
water exploitation, planning and water management on a scientific and expert
basis, avoiding conflict among interest groups, participation of population in
planning and management, as well as strengthening of institutional, financial
and other mechanisms by works (Gourbesville, 2008; Biswas, 2008; Vucijak,
Ceri¢, Silajdzi¢, Midzi¢ Kurtagi¢, 2011; Van der Zaag, Savenije, 2014).

Integral water management in Serbia is based on the implementation
of the Law on waters (Official Gazette of the Republic of Serbia, no. 30/10,
2010.), as well as on the implementation of the following key plan docu-
ments: The Strategy of water management on the territory of Serbia, The
Plan for water management for the Danube basin, The Plans of water man-
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agement for water areas, as well as the plans which systemize the protection
from harmful effects of waters.

By the law on waters, Integral water management is defined as a set of
measures and activities directed to maintenance and development of water
regime, providing the needed amounts of water of required quality for dif-
ferent purposes, protection of waters from pollution, and protection from
harmful effect of waters. This law regulates the following more concrete
questions: authorization, principles, territorial bases for water management
(unique water region, water areas, melioration area), as well as plan docu-
ments for water management (Tomuh, 2015).

This work will analyze an integral approach to water management on
the territory of Krusevac, which implies the perception of the problem of op-
timal use of available water resources for the needs of different users and pro-
tection of water from pollution. A successful integral water management by
the principles of sustainable development is not possible to realize if we do
not dispose of adequate and reliable data and information on the waters and
all the processes which take place there. To reach the given objective, in this
study we have shown the total water potential on the territory of Krusevac
of both surface and ground waters. Surface waters were analyzed from the
aspect of their potentiality for the needs of water supply and hydro energy,
while ground waters were principally analyzed from the aspect of water sup-
ply and the possibility of the usage of mineral and thermo-mineral waters.

For the available surface and ground waters, we have given guidelines
for their optimal usage, as well as the guidelines for their excessive usage
and pollution. Harmful effect of waters was also analyzed, represented by
the risks from floods, as well as the quality and water protection.

We have also considered the need for adopting an appropriate legal
and economic regulation, so as to create conditions for adequate implemen-
tation of integral management of water resources, in accordance with rec-
ommendations and activities in this field which were implemented in the
countries of European Union.

Research methodology
Bearing in mind the aim of the research, comparative, statistical, as

well as method of analysis and synthesis were used. For this study, we have
used available literature from the field of integral water management, pub-
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lished both in the world and in Serbia. Apart from the available literature,
we used the data from the appropriate administrative services - Statistical
Office of the Republic of Serbia, Republic Hydro meteorological Service, re-
public and local institutions: Serbia waters, Institute for Health Protection
Krusevac, Waterworks - Krusevac.

This study analyzes legal regulative of water management in Serbia.
This regulative is based on the principles of integral water management in
European Union.

Available water resources

On the territory of the town of Krudevac there are important surface and
ground water resources. Among surface courses, we can single out the courses
of the Zapadna Morava, Rasina and Ribarska River as the most important ones.

Table 1 shows basic characteristics of water regime of the rivers of
Kru$evac in the period 1950-2009 through discharge mean, minimal dis-
charge of 95% provision and maximum annual discharge of 1% provision.
The ratio between 100-year maximum discharge and minimum discharge
of 95% provision of 758.20 on the Rasina in Bivolje point to a distinct flood
character of the most of its tributaries.

Table 1 - Characteristic indicators of the water regime of Rasina district

Station ngd. q god. Qmin.95% q min.95% Qmax.l% q max.1% Qmax.l%: Qmin.95%
m¥s | I/s/kkm?> | m%s | I/s/km?> | m3/s | I/s/km?

Jasika 105.2 7.15 11.97 081 |1,651.93| 112.22 138.01

Bivolje 7.62 7.95 0.46 0.44 348.77 | 364.06 758.20

Source: Republic¢ki hidrometeoroloski zavod

Water potential of surface waters of Krusevac is modest, considering
the fact that specific profusion is around 7.15 1/s/km? The state on all the
water courses of the analyzed territory is significantly more unfavorable if
we consider time and spatial nonlinearity of average, low and high waters.

Water balance represents quantitative and qualitative ratio of available
and needed quantities of surface and ground waters on a certain area in cer-
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tain time. Water balance analysis is important in hydrological research from
the aspect of rational and practical usage of available waters. On the basis of
understanding its components it is possible to determine measures for their
improvement, especially from the aspect of water supply of the population
and industry with healthy and quality water. Total quantity of precipita-
tion which falls in the basin of the Zapadna Morava amounts to 749.60 mm.
Out of this quantity 223.44 mm or 30% outflows on the surface. The outflow
is uneven during the year and in different seasons. The highest amount of
precipitation outflows during spring months - 40.80%, while the smallest
outflows in autumn - 13.71%, (about 3 times less than in spring).

Evaporation in the basin is high. Out of the total amount of precipi-
tation 526.16 mm or 70% evaporates annually. The highest evaporation is
in summer months - 34.17%, the lowest in winter - 17.39%. Out of the to-
tal amount of precipitation 628.08 mm infiltrates into soil, but only 16% out
of the amount gets into water course, which implies unfavorable regime of
nourishing water course with ground waters and the necessity of undertak-
ing essential measures to improve such a state (Ctpuuesuh, 2015).

Apart from surface water courses, on the territory of Krusevac there are
important ground water springs: phreatic ground water, artesian, sub-arte-
sian and mineral springs. Ground waters are an important resource, firstly as
possible water sources for water supplying of population and industry, while
mineral waters can be used for health-medical purposes, as well as in tourism.

Phreatic ground water appears in alluvial pebbly and sandy sediments of
the Zapadna and Juzna Morava and their tributaries. Ground waters of alluvial
springs of the Zapadna Morava and Rasina are used for the needs of Krusevac
industry. Waters from the alluvial spring of the Rasina were used for the needs
of factories “Zupa” and “Trayal”, their profusion was 4 - 17 1/s. Waters of al-
luvial spring of the Zapadna Morava had been used for water supplying up to
the construction of the reservoir “Celije”, that is, building of water plant in the
village of Majdevo in 1984. Some of these springs were activated again in 1998
for the needs of FAM factory, situated on the right bank of the Zapadna Morava.

In terrace layers of the Zapadna Morava and Rasina compact type
of spring was formed and these springs are most often capped in drinking
fountains. On the territory of the town of Krusevac such drinking fountains
can be found in Stara ¢arsija, old part of the town (profusion of about 11/s),
in Lazarica (0.5 1/s) and in Jug Bogdanova Street. All these drinking foun-
tains were the main source of water supply for the population of Krusevac
during 1930s (Stojadinovié, 2004).

283



@ Collection of Papers - Faculty of Geography at the University of Belgrade 65 (1a)

Sub-artesian and artesian springs occur in Neogene, mostly Sarma-
tian aqueous layers the thickness of which amounts to 100-500 m. The ap-
pearance of artesian spring in this territory was indicated as early as before
World War 2, which was proved by drilling of a well 205 m deep in the
yard of “Rasina” mill in 1937, as well as around the bluestone factory, to-
day “Zupa”, in 1938. These wells provided water with maximum capacity of
1.301/s (Stojadinovi¢, 2004). Drilling of artesian wells in Krusevac continued
after World War 2, for the purpose of solving the problem of water supply
to the town, which became present because of the town’s dynamic develop-
ment. Most of artesian wells are not active today, partly because of deterio-
ration and decreased capacity, but also because the town is supplied with
water from the reservoir “Celije”.

Mineral springs represent a significant natural resource, appropriate
for exploitation, development and affirmation of this area. Adequate re-
search, as well as planned management of these springs could represent an
adequate basis for the development of therapeutical, health and sports-tour-
istic activities. Important mineral springs on the territory of Krusevac are
as follows: Trebotin (cold, alkali - acidic, ferruginous-muriatic water), Buci
(cold acidic water), Majdevo (cold mineral water), Sezemce (cold acidic wa-
ter), Slatina (cold, mild mineral water), Lomnica (cold, alkali - acidic - mu-
riatic water), Dvorane (cold, mild ferruginous acidic water), Citluk (acidic
water), Bela Voda (acidic, ferruginous, contains Selenium and Magnesium).

Integral water management and discussion

Basic aim of integral water management is accomplishing complete and
adjusted water regime on a certain territory. This implies consideration for spa-
tial layout and the quantity as well as quality of the waters on a certain terri-
tory, that is, in a certain period. On the basis of the above mentioned, we can
conclude that integral water management implies ensuring sufficient amount
of quality drinking water for public supply of the population, necessary amount
of water of the appropriate quality for different economic needs, protection of
human lives and material goods from the harmful effect of waters, as well as
preserving good condition of the waters for the protection of water eco-systems.

To enable integral water management, it is necessary to adjust water
management measures to spatial management measures and ensure fine sta-
tus of surface and ground waters.
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Water supply of the population is a priority in relation to all the other
forms of water exploitation, so it is necessary to determine required amounts
of drinking water for this consumer category. Amounts of water needed for
public supply in a certain period are defined on the basis of demographic
indicators, projections of the degree of connectivity to the system and pro-
jected specific consumption.

Water supplying for the population of KruSevac before the construc-
tion of reservoir “Celije” was oriented to ground waters from alluvial plains
of the rivers of Zapadna Morava and Rasina. Due to constant growth of the
number of inhabitants and industrial growth, there was a need to find new
springs for water supplying.

Construction of water reservoir “Celije” was started in 1972 as a multi-
purpose reservoir (water regulation, flood protection, improvement of low
waters, and so on), but its primary function was stopping drifts and protect-
ing Derdap reservoir on the Danube from filling. After the dam had been
built, the lake was filled with water in 1975, while the decision on its water
supplying purpose was made in 1978. By constructing “water plant” in Ma-
jdevo, the system started working in 1984 (Vujovi¢, 1995).

In a long-term plan of water supplying, reservoir “Celije” as a source
for the regional system should satisfy all the needs of 10 bigger settlements
in Pomoravlje (Razanj, Aleksandrovac, Varvarin, Vrnjacka Spa, Krusevac,
Trstenik, Cicevac, Paraéin, Jagodina, Cuprija), which, according to the data
from Water Management basis of Serbia for 2021 amount to totally 283.4 x
10° m®/year. (173.7 x 10° m®/year of quality water and 128 x 10° m?/year of
industrial water). Although it was foreseen that after the construction of the
reservoir “Celije” this project will be realized shortly, as of 2014, water from
this reservoir supplies only the territory of the municipality of Krusevac,
namely the centre of the town and 70 rural settlements. In other settlements,
water supplying is done from local water supply in Ribare, from village wa-
ter supplies in Grkljane and Lomnica, while 27 rural settlements do not have
any organized water supplying. In the following period it is planned to con-
nect 20 more settlements to the water system “Celije”, while 10 more villages
under the mountain of Jastrebac would still be supplied with the water from
rural water supplying (IIpocropun mwian I'paga Kpymiesiia, 2011).

In a long-term plan of water supplying, all the settlements on the ter-
ritory of KruSevac, as well as industrial plants, will be supplied with water
exclusively from surface water course, that is, from the reservoir “Celije” on
the river of Rasina (Bomonpuspenna ocaosa Perry6imuke Cp6ugje, 2001).
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According to the basis of long-term water supplying in Serbia, norms
of water consumption are defined and they should be provided. According
to previous studies, those norms varied from 580 1/in./day in 2010 to 600
1/in./day, as it is supposed to be necessary in 2021 (Il'aspwiosuh u Jykuh,
2014). Prognosed norms of water consumption are defined on the basis of
tendencies of demographic, socio-economic and communal development.

Water management basis of Serbia (2001) defines water consumption
of 500 1/in./day for rural, and 600 1/in./day for urban settlements. Consid-
ering the fact that by the end of the 20" and the beginning of the 21° century
there was a tendency of decrease in the number of inhabitants, as well as
that industrial production reflects either stagnation or negative trend, for
the analysis of water consumption on the territory of Krusevac in the period
from 2011 to 2021 a norm of water consumption is adopted. It goes from 350-
3801/in./day in rural areas, to 580-620 1/in./day in the town. (Radovi¢ et al.,
2000). On the basis of these norms, water consumption and the number of
inhabitants for 2011, as well as the estimated number of inhabitants for 2021,
values of necessary water capacity for the analyzed territory were obtained.
They are given in Table 2.

Table 2 - The needed capacities of waterworks in the settlements of Krusevac in 2011 and 2021

2011 2021
Settlements Number of ?a‘;e:;%; Number of | Average capacity
inhabitants ik (1) inhabitants needed (I/s)
Krusevac - town 58,745 394.35 59,430 419.59
Other 70,007 283.58 77,107 347.19
settlements
Total: 128,752 677.93 136,537 766.78

Source: [Tonmc cranoBHMINTBA, ToMahinHcTaBa 11 craHosa 2011. ropgmte y Perry Ootmrm
Cpb6ujn. Yniopenuu niperiern Opoja cranosHuka 1948, 1953, 1961, 1971, 1981, 1991,
2002, 2011. ronusae, kkebura 20, Perrybmmukm 3aBojt, 3a craTucTuky, beorpas, 2014;
ITpocTopun mnaH 'paga Kpymesiia, 2011.

On the basis of these data we can conclude that the number of inhabitants on
the territory of the town of Krusevac in the period between censuses will be higher
for 6.05%, so waterworks capacity should be increased for about 13% by 2021.
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These data on average capacity of waterworks were obtained on the
basis of estimate of water consumption by the population in urban and rural
environments and do not serve and cannot serve as a means of planning
construction of waterworks system but they can serve as an indicator of the
needed amounts of water, as well as to show where the needs for water are
headed in relation to demographic changes in the town of Krusevac.

Long-term sustainable water supplying on the territory of Krusevac
will primarily depend on the quantity and quality of their spatial arrange-
ment. To dispose of these available resources in an adequate manner in ac-
cordance with the principles of integral development, it is necessary to carry
out the following measures defined by the Strategy of water management
on the territory of Serbia (2015): increasing the degree of extension of public
waterworks systems; improvement of the system of public water supplying
(providing a stable water supplying with the water of demanded quality,
with decreasing the risk of interruption in water supplying in emergency
conditions); decreasing water losses in waterworks systems; rational water
usage (establishing economic price of water and education of the population
on the necessity of rational water consumption); protection of the springs
used for water supplying or could have such a purpose in the future.

Except for water supply, surface waters on the territory of Krusevac
can be used for hydro-energetic purposes.

There are no hydro power plants on the territory of Krusevac, which
does not imply that there is no potential, nor defined potential location for
the construction of so-called mini hydro power plants. As early as during
1980s there was an idea for constructing such power plants on smaller water
courses in Serbia, so as to exploit their energy potential. Cadastre of mini
hydro power plants (MHPP) in 1987 determined 856 potential locations for
the construction of MHPP of total power of 450 MW, with the production of
1,590 GWh/year (www.srbijavode.rs).

There are six defined locations on the territory of KruSevac where mini
hydropower plants could be built. Two of them are located in the basin of
the Juzna Morava, that is, the Ribarska river, whereas four of them are in
the basin of the Rasina. The above mentioned potential hydropower plants
would have installed capacity power from 0.1 MW (JaSica, the Jablanica riv-
er) to 0.245 MW (Vita Kosa, the Lomnic¢ka river) and as such they would
belong to the category of so-called mini hydropower plants. Hydropower
plant “Celije” would belong to the group of mini hydropower plants, with
installed capacity power of 3.8 MW (Sandic¢ and Pasi¢, 2000).
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To adequately exploit the aforementioned hydro-energetic potential, it
is necessary to analyze potential changes in water regime of the said courses
in detail, as well as to analyze potential changes in water quality and their
natural and anthropogenic environment. In such a way, the possibility of
construction and cost-effectiveness of the existence of the said mini hydro
power plants will be either affirmed or denied.

Table 3 - Locations of possible construction of mini hydro power plants on the rivers of Krusevac

Name of Basin River Discharge | Drop | Power

MHPP (m%/s) (m) (kW)

Jasice Juzna Morava | Ribarska, Srndaljska 0.295 108.2 240

X;g;a Juzna Morava | Ribarska, Srndaljska 0.216 96.2 150

Rilicka |Rasina Rilicka 0.206 78.3 125

Vifa | pasina Lomnicka 0389 | 846 | 245

Kosa

Jagica  |Rasina Jablanica, Mala I 0.252 51 100
Velika

Celije Rasina Rasina 10 43 3,800

Source: Vujovié¢, 1995.

Waters in surface courses on the territory of Krusevac are heavily bur-
dened with organic compounds which originate from waste waters from the
settlements. Those waste waters are let into water courses with no purifica-
tions. All the waste waters of KruSevac canalization are let into the Zapadna
Morava with no previous purification. Since there are waters from produc-
tion process in industrial plants among these waters, the Zapadna Morava is
subjected to both biological and chemical pollution, which especially influ-
ences preservation of its eco-system.

The beginning of the construction of canalization network in Krusevac
concurs with the beginning of the construction of waterworks network. The
first collector was built in 1958, and waste waters were let into the Zapadna
Morava without any previous purification. At the end of the 1980s construc-
tion of the mutual plant for purification of the waste waters of the town
started, but only pump station has been built so far out of all the planned
buildings. Canalization system is mostly developed on the territory of the
town settlement, while few rural settlements only partially constructed ca-
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nalization network. Canalization system of Krusevac, apart from the town it-
self, consists of the following suburbian settlements: Bivolje, Lazarica, Malo
Golovode, Citluk, Mudrakovac, partially Pakagnica and Begovo Brdo. In ru-
ral areas of the municipality, canalization was partially constructed in Veliki
Siljegovac, Jasika and Ribarska spa.

Only 13 settlements on the territory of KruSevac have constructed both
functional waterworks and canalization network, while almost one third of
all the settlements is still without waterworks and canalization. The fact that
57 settlements of the municipality of Krusevac have waterworks network,
but do not have canalization network shows how rudimentary canalization
network is (ITpocropum wian I'paga Kpymiesia, 2011).

Analysis of the quality of ground waters in the alluvium of the Za-
padna Morava shows that the quality of these waters is not on a satisfactory
level, because in these locations we can observe the presence of coliform bac-
teria and aerobic mesophilic bacteria, as well as higher levels of iron, manga-
nese and nitrates (Ctpuuesuh, 2015).

Apart from monitoring the quality of surface and ground waters, con-
tinuous control of drinking water from the town’s waterworks is of the high-
est importance for water supplying of the population.

Table 4 - Results of analyzing of bacteriologic potability of drinking water from the town’s
waterworks Krusevac (2010-2014)

Number of Defective

Year e o e e % The cause of defectiveness
2010 2,259 7 031 Slaughter indgstry;
Fecal pollution
2011 2219 6 027 Slaughter indgstry;
Fecal pollution
2012 2442 3 012 Slaughter indgstry;
Fecal pollution
2013 2325 3 013 Slaughter indgstry;
Fecal pollution
2014 2,380 0 - -
Total: 11,625 19 0.16 _

Source: Dokumentacija Zavoda za zastitu zdravlja, KruSevac

289



@ Collection of Papers - Faculty of Geography at the University of Belgrade 65 (1a)

Water of the town’s waterworks in KruSevac were sampled 11,625
times in total in the period from 2010 to 2014. Bacteriologic defectiveness
was determined in 19 samples, and every time the cause was fecal pollution.
From physico-chemical aspect, 1.06% of all the samples were defective, and
the causes were turbidity and presence of iron and manganese. In the pe-
riod observed, the most defective samples appeared in 2010, while sampling
in 2014 showed that the water from the town’s waterworks was absolutely
clean and safe for usage, because all the samples examined were potable
both from bacteriological and physico-chemical aspect.

Table 5 - Results of analysing physic-chemical potability of drinking water the town’s
waterworks Krusevac (2010-2014)

Year saﬁl;rﬁal;iral(in Nun]?;f:ctlve% The cause of defectiveness
2010 2,259 68 3.01 turbidity, Fe, Mn

2011 2,219 10 0.45 turbidity, Fe, Mn
2012 2,442 44 1.80 turbidity, Fe, Mn

2013 2,325 1 0.04 turbidity, Fe, Mn

2014 2,380 0 - -

Total: 11,625 123 1.06 -

Source: Dokumentacija Zavoda za zastitu zdravlja, KruSevac

Beside usage and protection of waters from harmful effects, a big chal-
lenge in water management is protection of settlements and agricultural land
from flooding caused by water effusion of the main course of the Zapadna
Morava and its torrential tributaries. Last great floods which hit this region,
as well as the whole of Serbia in 2014 imply that it is necessary to carry out
extensive anti-erosive works in the whole basin, as well as reconstruction of
the existing and construction of new embankments in the whole basin.

On the territory of Krusevac, in the valleys of the Zapadna Morava and
Rasina, there are embankments the basic purpose of which is protection of
the settlements and agricultural surfaces from flooding. Total length of all
the embankments is 12.6 km, but only 5.9 km serves their purpose in quality,
while 7.5 km of embankments in the valley of the Zapadna Morava is not on
a satisfactory level. Because of such a state of the embankments, high waters
significantly endanger the right bank of the Zapadna Morava from Citluk in
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Krus$evac, to the confluence of the Rasina in the Zapadna Morava in Bivolje.

To adequately protect settlements and agricultural surfaces from
harmful effect of high waters, it is necessary to preliminary estimate the risk
from floods, maps of flooding vulnerability, maps of flooding risk and fi-
nally a plan of management of risks from flooding, in accordance with the
Directive on Floods 2007/60/EK, which resulted from the Directive on wa-
ters 2000/60/EK (bopucasipeBuh, Kocranmuos, 2012).

Shown analysis of water resources on the territory of Krusevac, repre-
sents basis for long-term planning and management of this important natural
resource. Long-term strategic commitments in the concept of integral man-
agement of water resources on the territory of the town of Krusevac should
comprise the following activities: decrease in specific consumption of water
in all the spheres of consumption; planning of urban and industrial develop-
ment towards available water resources in accordance with water manage-
ment possibilities and problems of water protection; protection of the exist-
ing and potential drinking water springs by measures of spatial planning
and economic policy; purification of industrial and communal waste waters
before they are let into water courses as the most important measure of eco-
system protection; anti-erosive protection of basins and regulation of rivers
by regulating the banks.

Conclusion

Planned and rational water resource management is one of the most
important conditions for their preservation and long-term exploitation.

The town of KruSevac disposes of significant resources of surface and
ground waters. Primary aim of water management, related to water supply-
ing of the population, is partially realized by the construction of reservoir
“Celije”. Up to now this organized water supply has included the urban set-
tlement and 70 rural settlements. By enhancing the capacity of water plant
in Majdevo, 10 more settlements should be included in the system in the
following period (91 out of 101 in total on the territory of the town). Apart
from providing sufficient amounts of quality waters, a big problem in water
management on the territory of KruSevac are waste communal waters from
the settlements and industrial plants, which significantly influence both di-
rect recipient and water quality. It is necessary to provide adequate purifica-
tion and drainage of waste waters, which is possible to do by increasing the
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number of households connected to canalization network and the amount
of communal and industrial waste waters which are purified adequately, as
well as by constructing new plants and reconstructing the existing ones.

The above mentioned problems related to usage, preserving and devel-
opment of water resources on the territory of Krusevac can be primarily solved
by adopting adequate legal regulative, its realization and constant education
of the population on the way of water usage, savings and protection. Integral
water management consolidates natural system which defines available water
resources and their quality, as well as a social component which implies the
influence of human factor, which determines the usage of water resources,
waste waters production and pollution of water resources (Knezevi¢, 2005).

Water resources represent a good basis for social and economic develop-
ment of Krusevac, but the plan for their exploitation has to be rational, precisely
defined with clear realization possibilities. Unrealistic expectations, burdened
with administrative and financial problems, ballast project realization, and
complicate life for the population. Water resources are a renewable source, but
it should be rationally exploited and preserved for the future generations.
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