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palette of possible technological applications that can further the goal of a sustainable, independent water supply — a fundamental requirement
for every human settiement. This concept should be expanded to include consideration of any necessary additional energy requirements, with
the goal that these be met by renewable, off-grid sources. This poster will expand on alternative approaches for this concept (given varying local
conditions), elements of which can include: disinfectant dosing pumps powered by micro turbines in pipes: coupled turbine-pump supply units;
photovoltaic and wind generators; and supplementary tapping of groundwater,

636 - The status of groundwater protection in Serbia and the implications of new regulations

Sobodan Vujasinovi¢, Zoran Stevanovié, lvan Mati¢, Jelena Zari¢ & Saga Milanovi¢
University of Belgrade, Faculty of Mining and Geology, Department of Hydrogeology, Belgrade, Republic of Serbia

Some 75% of the public water supply is abstracted from groundwater resources from different types of aquifers: intergranular in alluvial and
terrace deposits, karst aquifers and artesian aquifers of Neogene basins. Beside the fact that Serbia still uses certain freshwater aquifers that
represent real natural reserves of high-quality water, the state of groundwater protection and quality is wholly unsatisfactory. A new legislation
for sanitary protection zones for groundwater sources was introduced in 2008. The new rulebook takes the time of infiltration into account as
well as the distance of the intake structure from the protection zone. The new legislation separately deals with karst, fracture and intergranular
environments. The time of infiltrated water propagation for the second zone of sanitary protection in a porous environment of an intergranulary
type is equal to 50 days, while it amounts to one day in a karst-fracture type. Areas with intensive percolation, such as sinkholes, ponors and
faults could be assigned under the first zone as highly vulnerable. The implementation of the new legislation is challenging in practice, related
to the application of new regulations to existing groundwater sources. Many of them have functioned for decades, and their position is now
threatened due to intensive urbanization or industrialization, which have made the establishing of a zone of sanitary protection according to
the new regulations difficult. According to monitoring data for the period from 2007 to 2011, the quality of raw water collected in most of the
groundwater sources is satisfactory while monitoring is not being implemented in accordance with the new regulations. In 2007, out of 155
central water supply systems controlled, 29% of the waterworks had simultaneous physical-chemical and microbiological irregularities. Of the
128 tested groundwater sources in 2011, only 36 have a complete Report about groundwater sanitary protection zones. Serbia is the first
country in the region to have a complete map of groundwater vulnerability on a national level (1:500.000), which provides a good basis for future
spatial planning, as well as preventive protection of the most important and still not exploited groundwater resources.

660 - Recharge Processes and Dynamics in Intergranular Aquifer Investigated through
Isotopic Composition of Spring Water: Case Study of River Radovna Springs (Slovenia,
Europe)

Anja Torkar

Department of Geology - University of Natural Sciences and Engineering, Ljubljana, Slovenia

Mihael Brengié

Department of Geology — University of Natural Sciences and Engineering, Ljubljana, Slovenia

Department of Hydrogeology, Geological Survey of Slovenia, Ljubljana, Slovenia

Polona Vreéa
JoZef Stefan Institute, Department of Environmental Sciences, Ljubljana, Slovenia

Springs of the River Radovna are situated in the north-eastern part of Slovenia, (Southern Alps), South-Central Europe. The spring water
discharges through several diffuse springs located in fluvioglacial sediments, which cover the bottom of the valley. The recharge area for the
springs is positioned in high mountains which consist of karstified limestones. The River Radovna is 17 km long, almost entirely groundwater
flow dominated, where several visible and invisible inflows from karstified limestone are presented. Appearances of karstic springs in the valley
are refated to the contact between Quaternary sediments filling the valley and carbonate rocks forming slopes of the valley. Discharge of the
springs fluctuates considerably and is heavily related to snow melting period. During low flow period some of the springs dry up.

For better understanding of the recharge processes and the dynamics of Radovna springs, systematic monitoring of water chemistry and stable isolopes
of hydrogen, axygen and dissolved inorganic carbon was carried out during the years 2005 and 2008. Isotopic composition of dissolved inorganic carbon
varied between -5% and -14%s. Isotopic composition of hydrogen and oxygen varied between -53%e and -83%o, and between -7.0%o and -11.8%.,
respectively. For an even better understanding of processes further detailed investigations started in 2011. Instruments were built in for continuous
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