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TERMS OF REFERENCE 

1. BACKGROUND INFORMATION 

1.1. Partner country 

Republic of Serbia  

1.2. Contracting Authority 

Republic of Serbia 

Autonomous Province of Vojvodina 

European Affairs Fund of Autonomous Province of Vojvodina 

Bulevar Mihajla Pupina 16, PO Box 2 

21108 Novi Sad, Serbia 

VAT: 106652119 

1.3. Country background 

The Jegrička watercourse is within the Basic Canal Network (BCN) of the Danube-Tisa-Danube hydro-

system (DTD HS), which basin is situated in the southern part of the Pannonian Basin, in central Bačka, on 

loess terrace between the Danube and the Great Bačka Canal. The waterbed stretches from the Despotovo 

sluice to the mouth of the Tisa. The length of the watercourse is 64 km. The water regime of the watercourse 

is maintained via synchronized manoeuvring of sluice and pumping station control. 

The main functions of the Jegrička watercourse are drainage of excess inland water, water supply (irrigation, 

fish ponds), sport fishing, tourism and recreation, and preservation of natural resources. 

 

The Jegrička watercourse is a unique green oasis surrounded by mostly monotonous agricultural area, 

moreover, an ecological corridor and habitat for specific wildlife and a facility for the drainage and irrigation 

of agricultural land. Given the great importance and the fact that due to a large extent of human activities it 

is constantly exposed to pollution and greatly affected by the process of accelerated eutrophication and 

siltation, there is a need to solve this problem and protect and preserve this precious aquatic ecosystem. 

 

Throughout the protected area, protection regimes 2 and 3 have been established. According to the 

classification of the International Union for Conservation of Nature (IUCN), the Jegrička falls into Category 

5, i.e. area of maintained ecosystems. It acquired its international status owing to the presence of a large 

number of rare and endangered wild species of plants and birds from the list of international conventions and 

directives. The significance of birds was confirmed in 1997, when Jegrička officially became an area of 

international importance for birds - Important Bird Area (IBA). It acquired its international character as a 

botanical area - Important Plant Area (IPA) in 2005. 

 

1.4. Current situation in the sector 

The riverbed stretches from the sluice of Despotovo to its inflow into the Tisa. The riverbed is 64 km long. 

In its upper section, the water flow is channelled and arranged, and it drains the land that used to be wet and 

moist. After intersecting the natural watercourse of the Jegrička by the section of the Novi Sad-Savino Selo 

channel and the inclusion of this watercourse in the Basic Canal Network (BCN) of the Danube-Tisa-

Danube hydro-system (DTD HS), the natural water regime (controlled water regime) was changed and the 

catchment area was reduced to about 60000 ha. The water regime in the watercourse is maintained by 

synchronised manoeuvring of regulation sluices and pumping stations. 

Starting from the fact that there is an obvious problem of water pollution in the Jegrička basin, 

which is also reflected in the water quality in the watercourse, it is necessary to find adequate solutions for 

the purification of water from the melioration canals before the inflow into the recipient - Jegrička. The 



pollution of surface and ground water in the basin is due to the wastewater issued by settlements that have 

not resolved its drainage and treatment, as well as from the water that flows from the farmland, carrying 

dissolved nutrients and unabsorbed chemical preparations. Following the idea of sustainable development 

and application of good practices of developed European countries, it is necessary to clean the wastewater as 

close to its source as possible, which excludes large-scale centralized purification equipment and initiates 

small-scale decentralized, local systems with infrastructure. As a most efficient way of wastewater treatment 

is the system of wetlands, known in the world as constructed wetland system. These systems have been used 

in the world for the last three decades, though its origins date back to the mid-last century. This method is a 

combination of biological, chemical and physical processes and is characterized by convenience, cost-

effectiveness and simplicity in operation. 

 

In 2005, the Municipal Assembly of Žabalj, in agreement with the municipalities Bačka Palanka, Vrbas and 

Temerin, adopted the Decision on the Protection of Jegrička Nature Park (Official Gazette of Žabalj 

Municipality No. 11/2005). Pursuant to Article 8, the Manager of the natural goods is PWMC "Vode 

Vojvodine". As an important natural good of Category 3, the Jegrička Nature Park has been put under 

protection in order to preserve the autochthonous form of the watercourse that is characteristic of plains and 

man-made values, in which aquatic and wetland ecosystems alternate in an environmental sequence, i.e. to 

ensure conditions for a stable development of phyto and zoocenosis, with a sustainable use of natural 

resources for the needs of the population, industry, agriculture and tourism. 

1.5. Related programmes and other donor activities 

Given the importance and status of the Jegricka watercourse, a number of research has been conducted 

within the framework of the monitoring of the quality of water and sludge, as well as bio-monitoring. The 

monograph “Condition and current issues of aquatic plants in the Danube-Tisa-Danube hydro-system (DTD 

HS)” has been produced. The development of the monograph was funded by the PWMC “Vode Vojvodine 

and the Jegricka watercourse is also involved in it.  

2. OBJECTIVE, PURPOSE & EXPECTED RESULTS 

2.1. Overall objective 

The overall objective of the project of which this contract will be a part is as follows: 

The project aims at preventing the negative effects on the quality of water bodies by establishing a joint 

system of improvement of water management in AP Vojvodina and Csongrad County. 

2.2. Purpose 

The purposes of this contract are as follows: 

 Purpose 1 – to conduct an analysis of the sections concerned to identify the needs and possibilities 

for the application of wetlands in the Jegrička Nature Park; to analyse the water quality of the 

Jegrička watercourse and side melioration canals that flow into the Jegrička  

 Purpose 2 – development of a general project with defined ways and solutions to overcome the 

existing problems regarding the water quality of the Jegrička watercourse, using wetlands, as one of 

the ways of treating wastewater from the basin area 

 Purpose 3 – development of a previous feasibility study of the Jegrička Nature Park  

 

 

 

 



2.3. Results to be achieved by the Contractor 

 Analysis of the sections concerned to identify the needs and possibilities for the application of 

wetlands in the Jegrička Nature Park conducted 

 General project developed 

 Previous feasibility study of the Jegrička Nature Park developed 

3. ASSUMPTIONS & RISKS 

3.1. Assumptions underlying the project 

Favourable weather conditions are essential for the timely conduction of outdoor activities. 

 

3.2. Risks 

Too high water level could make the fieldwork more difficult. The change in political situation may hinder 

the implementation bearing in mind that all partners "are public institutions and on the Serbian side even part 

of the Provincial Government of AP Vojvodina. 

4. SCOPE OF THE WORK 

4.1. General 

4.1.1 Description of the assignment 

In order to define ways and solutions to overcome the existing problems regarding the water quality of the 

Jegrička watercourse, using wetlands, as one of the ways of treating wastewater from the basin area, 

following need to be carried out: an analysis of the sections concerned to identify the needs and possibilities 

for the application of wetlands in the Jegrička Nature Park, a general project, and a previous feasibility study 

of the Jegrička Nature Park.  

4.1.2 Geographical area to be covered 

Jegrička Nature Park, South Bačka District, AP Vojvodina, Serbia 

4.1.3 Target groups 

The local economy in the cross-border area is based on agriculture. Water supply and excess water 

protection are very important for the stakeholders of agricultural sector and environmental protection. The 

final beneficiaries are the population in the cross-border region, farmers, environmental institutions 

(National Parks, forestries, fish- and wildlife management), tourist organizations also benefit from this 

project. 

The irrigation water resources are the keystone for the local economy. The excess water is a high-risk to the 

environment in the lowland area so the Jegricka and Kurca canals play a very important role to prevent 

excess water inundation. 

The main target groups involved in the project are experts in the field of water management and nature 

protection and flood protection, Faculty of Agriculture of the University of Novi Sad, Faculty of Sciences of 

the University of Novi Sad-Department for Biology and Ecology, University of Szeged. 

 

 

 

 

 



4.2. Specific work 

BASIC CONTENT OF THE GENERAL PROJECT WITH PREVIOUS FEASIBILITY STUDY:  

1. Analysis of the sections concerned 

In order to identify the needs and possibilities for the application of wetlands in the Jegrička Nature Park, it 

is necessary to analyse the water quality of the Jegrička watercourse and side melioration canals that flow 

into the Jegrička. The sampling would be performed at 25 profiles in order to determine the most critical 

sections of the canal where the wetlands could be applied. 

The following is to be done: 

• to determine the basin area using the existing topographic maps; 

• to analyse the hydrologic characteristics of the basin and water regime of the canal network; 

• to perform an analysis of the aquatic flora and vegetation of the Jegrička, as an ecosystem with natural 

potential for the application of wetlands; 

• to define the climatic conditions, pedologic and hydro-pedologic composition in the context of wetlands; 

• to provide a description of the basin area by defining the number and size of settlements, industrial plants, 

agricultural complexes, etc.; 

• to define the characteristics of the main sources of pollution in the Jegrička basin; 

• to make an analysis of the water quality of the Jegrička watercourse at the characteristic measurement 

profiles, which are defined as the potentially most vulnerable places of the watercourse in terms of pollution. 

 

2. General project 

The main objective of drafting the general project is to assess the recent situation of the melioration canals 

that flow into the Jegrička watercourse and parts of the Jegrička which are connected to those canals of the 

Detailed Canal Network (DCN). It is necessary to define ways and solutions to overcome the existing 

problems regarding the water quality of the Jegrička watercourse, using wetlands, as one of the ways of 

treating wastewater from the basin area. 

The following is to be done: 

• to demonstrate the technology of water treatment in the wetlands; 

• to develop the model solution of vegetative wastewater treatment in the Jegrička basin; 

• to define and dimension the purification systems; 

• to make an assessment of the impact of the construction of wetlands on the environment; 

• to define the periods of design and construction of wetlands at the selected locations in accordance with the 

conditions of nature protection;  

• to give the value of investments and investment dynamics. 

 

3. Previous feasibility study of the Jegrička Nature Park 

It is necessary to perform an economic analysis of construction, social and economic justification of 

investment, funding system solutions. 

 



4.3. Project management 

4.3.1 Responsible body 

European Affairs Fund of AP Vojvodina 

4.3.2 Management structure 

Gordana Jakovljević, Project Coordinator Assistant from the European Affairs Fund of AP Vojvodina will 

be the decision making person. 

4.3.3 Facilities to be provided by the Contracting Authority and/or other parties 

N/A 

5. LOGISTICS AND TIMING 

5.1. Location 

South Bačka District, AP Vojvodina, Serbia 

5.2. Start date & Period of implementation of tasks 

The intended start date is date after signing the contract by the last signatory and the period of 

implementation of the contract will be 12 months from this date. Please see Articles 19.1 and 19.2 of the 

Special Conditions for the actual start date and period of implementation. 

6. REQUIREMENTS 

6.1. Staff 

Note that civil servants and other staff of the public administration of the partner country, or of 

international/regional organisations based in the country, shall only be approved to work as experts if well 

justified. The justification should be submitted with the tender and shall include information on the added 

value the expert will bring as well as proof that the expert is seconded or on personal leave.  

6.1.1 Key experts 

Key experts are not required. 

 

6.1.2 Other experts, support staff & backstopping 

The Contractor will ensure sufficient number of qualified experts for quality and timely implementation of 

tasks planned by these Terms of References. These experts are considered as non-key experts therefore their 

CVs are not examined prior to the signature of the contract and should not be included in the tender. 

The Contractor shall select and hire other experts as required according to the needs. The selection 

procedures used by the Contractor to select these other experts shall be transparent, and shall be based on 

pre-defined criteria, including professional qualifications, language skills and work experience.  

Cost for backstopping and support staff, as needed, are considered to be included in the financial offer of the 

Contractor. 

6.2. Office accommodation 

Not applicable 



6.3. Facilities to be provided by the Contractor 

The Contractor shall ensure that experts are adequately supported and equipped. In particular it must ensure 

that there is sufficient administrative, secretarial and interpreting provision to enable experts to concentrate 

on their primary responsibilities. It must also transfer funds as necessary to support their work under the 

contract and to ensure that its employees are paid regularly and in a timely fashion. 

6.4. Equipment 

No equipment is to be purchased on behalf of the Contracting Authority as part of this service contract or 

transferred to the Contracting Authority at the end of this contract. Any equipment related to this contract 

which is to be acquired by the partner country must be purchased by means of a separate supply tender 

procedure. 

The Contractor will provide all the equipment necessary for timely and quality implementation of the tasks 

described in these Terms of Reference.  

7. REPORTS 

7.1. Reporting requirements 

The Contractor will submit the following reports in Serbian and English in 2 originals: 

 First Interim report shall be provided 4 months from the commencement of the implementation. In the 

report the Contractor shall describe implemented activities and the difficulties encountered during the 

work, as well as results achieved.  

 Second Interim report shall be provided 7 months from the commencement of the implementation. In 

the report the Contractor shall describe implemented activities and the difficulties encountered during the 

work, as well as results achieved.  

 Final report shall be provided at the end of this contract, 12 months from the commencement of the 

implementation. In the report the Contractor shall describe implemented activities, the difficulties 

encountered during the work, as well as results achieved. The detailed analyses underpinning the 

recommendations will be presented in annexes to the main report. The final invoice shall be submitted 

after the acceptance of the final report by the Contracting Authority.  

7.2. Submission and approval of reports 

The report referred to above must be submitted to the Project Coordinator Assistant identified in the 

contract. The Project coordinator assistant is responsible for approving the reports.  The approval of the 

interim/final reports by Project Coordinator Assistant will be the basis for payments. 

8. MONITORING AND EVALUATION 

8.1. Definition of indicators 

 Analysis of the water quality of the Jegrička watercourse  (1) 

 General project with previous feasibility study of the Jegrička Nature Park (6 hard copies and 1 e-

copy) 

 Defined ways and solutions to overcome the existing problems regarding the water quality of the 

Jegrička watercourse (1) 

 Interim reports (2) 

 Final report (1) 



8.2. Special requirements 

When drafting the General Project, it is necessary to comply with the requirements of the Institute for Nature 

Conservation of Vojvodina Province relating to the protection of nature i.e. implementation of the Decision 

on the Protection of Jegrička Nature Park, as well as provisions of the Law and the amendment to the Law 

on the Protection of Nature, urban-technical, water management, traffic and other conditions, existing 

planning documents of all levels which refer to the subject of the project, as well as all regulations and 

standards for all work covered by this project task. All proposed solutions must be in compliance with the 

legal documents in effect. 
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1. INTRODUCTION 

 

1.1. General characteristics of the area 

 
Jegrička used to be a natural water flow but now is a part of the DTD hydrosystem. Jegrička 

catchment area with its canal network is situated on the south part of Pannonian basin, in central 

Bačka, on the loess plain between Danube, Tisa and Great Bačka Canal. Elevation of the area 

ranges around 70-90 m a s.l. with pronounced forms of micro and meso relief. The basin is 

elongated, the length was approximately 100 km, the average width is about 14 km and the total 

area is 140.000 ha, with a general fall (about 4-5 cm/km) from west to east and south-east. Land 

composition is dominated by Chernozem and meadow black soil which are present on about 90% 

of the surface, while the remaining areas there are anormal, salted soils and wetlands, swamps and 

reeds. 

With the construction of the Novi Sad - Savino Selo canal, the natural flow of the Jegrička 

watercourse was cut, and the downstream part of the watercourse was included in the BCN HS 

DTD. Natural regime of the watercourse was changed, and is now in the conductive water regime 

of the hydrosystem. In relation to the natural watercourse the length was reduced to 64 km from 

the mouth of the river Tisa to the Despotovo floodgate, where the Jegrička canal ends, reducing 

the catchment area to about 60.000 ha, and it covers the municipalities of Vrbas, Bačka Palanka, 

Temerin and Žabalj. A network of meliorative canals has been built within the Jegrička basin, the 

role of which is to collect surplus water and take it to the Jegrička canal as a recipient. 

In 2005, the Municipal Assembly of Žabalj, in agreement with the municipalities Bačka Palanka, 

Vrbas and Temerin, adopted the Decision on the Protection of Jegrička Nature Park (Official 

Gazette of Žabalj Municipality No. 11/2005). Pursuant to Article 8, the Manager of the natural 

goods is PWMC "Vode Vojvodine". As an important natural good of Category 3, the Jegrička 

Nature Park has been put under protection in order to preserve the autochthonous form of the 

watercourse that is characteristic of plains and man-made values, in which aquatic and wetland 

ecosystems alternate in an environmental sequence, i.e. to ensure conditions for a stable 

development of phyto and zoocenosis, with a sustainable use of natural resources for the needs of 

the population, industry, agriculture and tourism. 

Throughout the protected area, protection regimes 2 and 3 have been established. According to the 

classification of the International Union for Conservation of Nature (IUCN), the Jegrička falls into 

Category 5, i.e. area of maintained ecosystems. It acquired its international status owing to the 

presence of a large number of rare and endangered wild species of plants and birds from the list of 

international conventions and directives. The significance of birds was confirmed in 1997, when 

Jegrička officially became an area of international importance for birds - Important Bird Area 

(IBA). It acquired its international character as a botanical area - Important Plant Area (IPA) in 

2005. 
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1.2. Project objective 

 

The overall objective of the General Project is the general overview of the recent state of the 

meliorative canals that inflow the Jegrička watercourse, as well as the parts of Jegrička that are 

connected to the DCN canals. It is necessary to define ways, i.e. solutions for overcoming existing 

problems related to the water quality, using wetlands, as one of the solutions for purifying 

wastewater from this catchment area. 

Jegrička watercourse is a unique green oasis surrounded by a predominantly monotonous 

agricultural area, it is also, an ecological corridor and a habitat for a specific wildlife, and a 

facility for drainage and irrigation of agricultural land. Bearing in mind the importance of the area, 

and the fact that, due to the great influence of human activities, it is permanently exposed to 

pollution and greatly affected by the process of accelerated eutrophication and sedimentation, the 

need for solving this problem and protecting and preserving this valuable aquatic ecosystem is 

imposed. 

Starting from the fact that there is an evident problem of water pollution in the Jegrička basin, 

which is reflected in the water quality in the watercourse, it is necessary to find adequate solutions 

for purifying water from meliorative canals before they flow into the recipient - the Jegrička 

watercourse. Pollution of surface and ground water in the basin comes from wastewater from the 

towns that have not solved its drainage and purification, as well as from the waters that drain from 

agricultural land carrying soluble nutrients and unabsorbed chemicals. 

Following the idea of sustainable development and the application of good practice in developed 

European countries is to purify wastewater as close as possible to their place of origin, which 

excludes centralized high capacity purification facilities and initiates decentralized, low capacity 

local systems with associated infrastructure. A system of wetlands, known as Constructed 

Wetland Systems, has proved to be an extremely efficient way of purification of wastewater. 

These systems have been applied globally for the last three decades, although its beginnings date 

back to the middle of the last century. This method represents a combination of biological, 

chemical and physical processes, and is characterized by practicality, economy and simplicity in 

exploitation. 
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2. BACKROUND INFORMATION 

 

2.1. Documentation 

 

For the development of the General Project with a Previous Feasibility Study of protection of the 

Nature Park "Jegrička" against the negative impact of ground and surface water all existing 

technical documentation and legislation was used: 

 Prostorni plan Republike Srbije 2010-2020. 

 Regionalni prostorni plan AP Vojvodine do 2020. 

 Odluka o zaštiti Parka Prirode "Jegrička" 02-4, 4.1.2006. godine. 

 Prostorni plan područja posebne namene Parka Prirode "Jegrička" - Nacrt, 2018. godine. 

 Prostorni plan Opštine Bačka Palanka (II-35-58/2012). 

 Prostorni plan Opštine Vrbas, 2011. godine. 

 Prostorni plan Opštine Bački Petrovac, avgust 2007. godine. 

 Prostorni plan Opštine Temerin (06-42-12/2014-01). 

 Prostorni plan Opštine Žabalj 2011-6. 

 Dugoročni plan poslovne strategije i i razvoja JVP Vode Vojvodine za peruod 2017-2026. 

 GIS Vode Vojvodine. 

 Studija zaštite: Park prirode "Jegrička" – predlog za stavljanje pod zaštitu kao zaštićeno 

područje II kategorije. 

 Studija zaštite malih i srednji vodotokova i mikroakumulacija u Srbiji od zagađivanja 

izgradnjom mokrih polja (wetlands) za prečišćavanje sanitarno fekalnih voda, 

Poljoprivredni fakultet, Novi Sad, 2005. 

 Studija mogućnosti prečišćavanja otpadnih voda izgradnjom mokrih polja u AP Vojvodini, 

Poljoprivredni fakultet, Novi Sad, 2007. 

 Studija tehničkih modelskih rešenje mokrih polja kao prečistača sanitarno fekalnih voda 

stambenih i drugih objekata lociranih van naseljenjih mesta, Poljoprivredni fakultet, Novi 

Sad, 2008. 

 Idejni projekat polja za sušenje i stabilizaciju mulja sa postrojenja za prečišćavanje 

otpadnih voda Marbo product, Biro Neptun Inženjering doo, Novi Sad, 2015. 

 Belić, A. i Josimov Dunđerski, J. (2007): Bio-sistemi u prečišćavanju otpadnih voda, 

Univerzitet u Novom Sadu, Poljoprivredni fakultet, Novi Sad. 

 Blažević, D. (2005): Rekultivacija deponija otpadne isplake. Monografija, Biblioteka 

Academia, Zadužbina Andrejević, Beograd, 1-86.  

 Cincović, T., Kojić, M. (1975): Familija Poaceae Bernh, Tribus Arundinae (Rchb.) A. Br. 

In:  Josifović, M. (Ed.) (1970-1986): Flora Republike Srbije., VIII, SANU, Beograd. 

 Hammer, D. A. (1997): Creating Freshwater Wetlands, Boca Raton, Fla.: CRC Press. 

 Horner, R, (1995): Use of Constructed Wetlands for Stormwater Quality Enhancement, 

Professional Engineering Practice Liaison Program, University of Washington. Seattle, 

Wash., February. 

 ITRC (2003): Technical and Regulatory Guidance for Constructed Treatment Wetlands, 

Interstate Technology & Regulatory Council, USA. 

 Janković, M.M. (1975): Familija Typhaceae J.St.Hil. In:  Josifović, M. (Ed.), 1970-1986. 

Flora Republike Srbije., VIII, SANU, Beograd. 



Protection of the Jegrička Nature Park against the negative impact of ground and surface water 
 

 

4 
 

 Janković, M. M. (1985): Makrofite naše zemlje i mogućnosti proizvodnje i eksploatacije 

njihove biomase. Glasnik Instituta za botaniku i botaničke bašte Univerziteta u Beogradu, 

Tom XIX: 107-168.  

 Kadlec, R.H. and Knight, R.L., (1996): Treatment Wetlands, New York: Lewis Publishers, 

Inc. 

 Landolt  E. (2010): Flora indicativa - Ökologische Zeigerwerte und biologische 

Kennzeichen zur Flora der Schweize und der Alpen, 2. Auflage, Editions des 

Conservatoire et Jardin botaniques de la Ville de Genève, Haupt Verlag, Bern-Stuttgart-

Wien, 1-376. 

 Moshiri, G. A., ed. (1993): Constructed Wetlands for Water Quality Improvement, Boca 

Raton, Fla. and Chelsea, Mich.: Lewis Publishers, Inc. 

 Nikolić, Lj., Džigurski, D., Ljevnaić-Mašić, B. (2014): Nutrient removal by Phragmites 

australis (Cav.) Trin. ex Steud. in the constructed wetland system. Contemporary problems 

of Ecology, Vol. 7, No. 4: 448-453.  

 Nuttall, P.M., Boon, A.G., and Rowell, M.R. (1997):  Review of the Design and 

Management of Constructed Wetlands. Constr. Ind. Res. Inform. Assoc., London,UK.  

 Sobolewski, A., (1999): A Review of Processes Responsible for Metal Removal in 

Wetlands Treating Contaminated Mine Drainage, Int. J. Phytoremed. 1(1): 19–51. 

 Stojšić, M., (1990): Suše i poplave od unutrašnjih voda u Vojvodini, hidrološka rasprava, 

Vode Vojvodine br. 19, Novi Sad. 

 Stojšić, M. i Škorić, M., (1996): Režim voda sliva Jegričke, Edicija Tija voda, 

Monografija Jegrička, str. 34-42, PČESA 96, Novi Sad. 

 Škorić, M., (1994): Uticaj režima podzemnih voda na neke tipove zemljišta Vojvodine i 

predlog meliorativnih mera za njihovu zaštitu, doktorska disertacija, Poljoprivredni 

fakultet, Novi Sad. 

 Škorić, M. i Berić, M., (1994): Kvalitet voda prve izdani u Vojvodini, Vodoprivreda br. 

150-152, str. 113-118, Beograd.  

 Damnjanov, S., (2012): Analiza potreba i mogućnosti primene mokrih polja na području 

parka prirode „Jegrička“.Master rad.Poljoprivredni fakultet ,Novi Sad. 

 

2.2. Topographic maps 

 

For realization of the General Project, the following topographic maps were used: 

 Topographic maps of the scale 1: 25.000, prepared by the Military Geographical Institute 

in Belgrade, II and III editions from 1974 to 1995.  

 Hydrographic map of Vojvodina scale 1: 100.000, made by the Public Water Management 

Company "Hidrosistem DTD - Novi Sad", 1987. 

 Digital maps of water areas taken from the portal "GIS Vode Vojvodine". 

 Digital orthophoto images with a resolution of 20cm and 40cm, downloaded from the 

"GeoSrbija" portal. 

 Cadastre maps, the source of "GeoSrbija". 

 Cadastre data, source Cadastre KnWeb public access. 
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2.3. Hydrological characteristics of the basin 

 

2.3.1 Characteristics of the basin 

 

Once a natural watercourse, 

Jegrička became a canal 

with a regulated water 

regime, by becoming an 

integral part of the 

Hydrosystem DTD with its 

construction. Jegrička 

riverbed begins at 

Despotovo floodgate, on the 

Novi Sad - Savino Selo 

canal, and it ends with a 

Tisa confluence, 

downstream from Žabalj, 

through the outlet facility 

with pumping station and a floodgate. The length of the Jegrička canal is 64 km, and the 

catchment area is about 60.000 ha. The basin area has a detailed canal network (DCN) of 

meliorative canals, that together with Jegrička make the hydromelioration system Jegrička. Two 

water management companies are directly responsible for the maintenance of the catchment area 

of Jegrička: "Bačka" from Vrbas and "Šajkaška" from Novi Sad.  

The basin area is situated on the loess plain between Danube, Tisa and Great Bačka Canal, its 

elongated, with a general fall of the terrain (about 4-5 cm/km) from north-west to south-east, at an 

altitude of 90 to 70 a s.l.. The average slope of the terrain is about 4 cm / km. 

The basin is located in the territory of the municipalities: Novi Sad, Vrbas, Bačka Palanka, Bački 

Petrovac, Temerin and Žabalj. There are about 65.000 inhabitants in 15 populated areas. The 

population is mainly engaged in agricultural production, including the food industry. 

2.3.2 Water regime of the Jegrička watercourse and the canal network 

 

Jegrička, as a part of the BCN, has a conductive water regime that is managed by regulating 

facilities. The watercourse or the Jegrička canal is divided into three basins, which have defined 

water levels. Jegrička is not a navigable canal, except for smaller boats and vessels. On the 

Jegrička canal there are following regulating facilities: 

 Floodgate Despotovo, water catchment facility. 

 Overflow Zmajevo. 

 Floodgate Žabalj. 

 Pumping station Žabalj, at the Tisa confluence. 

 

The canal has 5 characteristic sections: 

 km 0+000 to km 0+821 section is outlet of the Jegrička canal into the river Tisa, and it 

represents the drainage part of the canal from the pumping station to river Tisa. This 

section is in the water regime of Tisa. 

image 1: Jegrička catchment area 
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 km 0+820 to km 15+518 section is the lowest basin with water levels from 75.00 to 75.50 

(the working level is 75.30). The waterbed is in its natural condition, and the whole section 

is turned into a fishpond. 

 km 15+518 (Žabalj floodgate) to km 30+815 is the middle basin section, where the 

waterbed is not regulated. Drainage of the surrounding area is ensured by level regulation 

on the Žabalj floodgate. Relevant levels are 75.70 to 76.70. 

 Middle basin section from km30+815 to km 48+556 (Zmajevo floodgate) is regulated, i.e. 

a canal was constructed, waterbed bottom width 6-7 m, with a 1:2 slope, the burial level up 

to 4 m, with a longitudinal fall of the bottom of 1.3 %o. Maximum flow is 17 m3/s. 

 km 48+556 to km 65+217 (Despotovo floodgate) is the highest Jegrička basin with the 

water level of 77.40 to 78.35. Canal slopes are 1:2, and due to the material type (clay of 

small to medium plasticity and dust of small to medium compressibility) the maximum 

allowed water flow rate is 0.45 m/s. 

 

 
image 2: Schematic diagram of the Jegrička canal 

Considering that Jegrička with the associated canal network is a multipurpose irrigation system, it 

encompasses several modes of exploitation: 

 Water supply is done through the Despotovo floodgate. Projected maximum amount of 

water is 11 m3/s. 

 Drainage of surplus of inland water from the catchment area, when the Despotovo 

floodgate closes partially of completely, and evacuation into Tisa is carried out by free fall 

or by pumping, depending on the Tisa water level. Maximum evacuation flow is 23 m3/s, 

or 16 m3/s if the surplus water evacuation is done only through the pumping station, which 

occurs during the regime of flood defence on the river Tisa. 

 In the period from October to December, when the annual catch of fish in the fishpond (the 

lowest basin) is carried out, the water level is adjusted to these needs, but with the 

preservation of drainage function. 

 

2.3.3 Hydrological characteristics of the tributary canals of Jegrička 

 

The canals are cast into Jegrička directly, without regulating facilities, therefore their water 

regime is conditioned by the water level of Jegrička at their confluence. All canals have a 

projected cross-section and defined relevant flows and water levels. By regulating water regime of 

the Jegrička canal, the operation of the complete melioration system on the basin is also regulated. 

Below is a tabular overview of data for all canals in the basin area. 
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table 1: Relevant data of the DCN tributary canals of Jegrička watercourse/canal maintained by "Bačka" Vrbas, co-opted 

from the documentation of "Bačka", Vrbas 

CANAL 

CHAINAGE OF  

JEGRIČKA 

CONFLUENCE 

(km) 

DESIGNED 

WATER FLOW 

AT THE 

CONFLUENCE 

(l/s) 

DESIGNED 

WATER LEVEL 

ELEVATION 

(a s.l.) 

CROSS SECTION 
BED 

WIDTH  

(m) 

BANKS 

INCLINAT

ION 
ELEVATION (a s.l.) 

BED L.O. D.O. 

J-I 62+970 800 78.20 79.10 80.90 80.90 1,5 1,5 

J-II 61+500 412 78.19 77.37 81.81 81.81 0,8 1,5 

J-III 52+270 1664 78.60 77.48 78.90 78.90 1,5 1,5 

J-IV 46+410 919 76.68 75.68 76.50 76.50 1,5 1,5 

J-V 44+815 1403 76.59 75.39 76.70 76.70 1,5 1,5 

N-II 30+080 420 79.05 78.21 78.60 78.30 1,25 1,5 

 
table 2: Relevant data of the DCN tributary canals of Jegrička watercourse/canal maintained by "Šajkaška" Novi Sad, co-

opted from the documentation of "Šajkaška", Novi Sad 

canal 

index 

 

bank 

chainage 

of 

Jegrička 

 (km) 

Relevant water flow at 

the Jegrička confluence 

(min. max) 

relevant water 

level elevation 

cross section at the 

confluence 

designed water bed 

elevation at the 

confluence 

J-48 right 4+750 Q=494 l/sec 75,14 b=1.0m/m=1.5 74,54 

J-78 right 7-720 Q=562 l/sec 75,17 b=2.0m/m=1.5 74,27 

J-134 right 13+475 Q=405 l/sec 75,00 b=1.0/m=1.5 74,20 

J-152 right 15+200 Q=2484 l/sec 75,00 b=1.0/m=1.5 73,60 

J-I left 17+450 Q=300 l/sec 75,35 b=0.75/m=1.5 74,85 

J-198 right 19+760 Q=89 l/sec 76,36 b=0.8m/m=1.5 75,86 

J-208 right 20+780 Q=159 l/sec 76,12 b=0.8m/m=1.5 75,62 

J-214 left 21+400 Q=84 l/sec 76,08 b=0.8m/m=1.5 75,58 

J left 23+400 Q=508 l/sec 76,11 b=1.1m/m=1.5 75,31 

J-234 right 23+460 Q=153 l/sec 76,77 b=0.8m/m=1.5 76,17 

J-244 right 24+380 Q=260 l/sec 75,40 b=0.8m/m=1.5 74,66 

J-290 right 28+930 Q=65 l/sec 75,10 b=0.8m/m=1.5 74,60 

J-314 right 31+485 Q=155 l/sec 76,48 b=0.8m/m=1.5 75,98 

J-325 left 32+380 Q=51 l/sec 76,15 b=0.8m/m=1.5 75,85 

J-334 right 33+465 Q=2315 l/sec 75,94 b=3.0m/m=1.5 74,44 

J-343 left 34+230 Q=180 l/sec 76,58 b=0.8m/m=1.5 75,93 

J-362 right 36+165 Q=1476 l/sec 76,4 b=3.0/m=1.5 75,10 

J-436 right 43+672 Q=271 l/sec 76,54 b=0.8m/m=1.5 75,61 

J-464 right 46+370 Q=275 l/sec 79,49 b=0.8m/m=1.5 78,74 

J-476 right 47+600 Q=190 l/sec 79,71 b=0.8m/m=1.5 79,03 

J-480 right 48+055 Q=608 l/sec 76,95 b=1.0m/m=1.5 76,40 

J-520 right 52+000 Q=270 l/sec 79,40 b=0.8m/m=1.5 78,75 

J-548 right 54+800 Q=154 l/sec 79,50 b=0.8m/m=1.5 79,00 

J-560 right 56+000 Q=223 l/sec 78,66 b=0.8m/m=1.5 78,06 

J568 right 56+800 Q=790 l/sec 78,67 b=0.8m/m=1.5 77,62 

J-600 right 60+000 Q=650 l/sec 78,70 b=0.8m/m=1.5 77,81 

J-642 right 64+200 Q=154 l/sec 78,50 b=0.8m/m=1.5 77,80 
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2.3.4 Main functions of the Jegrička watercourse and its tributary canals 

 

The main functions of the Jegrička watercourse and the meliorative canal network of  basin are: 

 drainage of surplus inland water (surface and ground water). 

 water supply (irrigation, fishery, industry). 

 sport fishing, tourism and recreation. 

 preservation of natural resources. 

 

Collection and drainage of surplus inland water from the basin is the primary and priority function 

of the complete hydrosystem, therefore it is also the main function of the Jegrička system. System 

management is designed to ensure efficient drainage of water surplus in all hydrological 

conditions. 

In this sense, regular maintenance of the canal network and facilities is carried out, in order to 

provide the projected maximum flow in the system. 

However, the system is designed as multipurpose, therefore it is necessary to provide conditions 

that will enable the use of water from the system for other needs. Firstly, it is necessary to provide 

water for irrigation in the required quantity and quality, since the entire Jegrička basin, as well as 

the wider area, is of a pronounced agricultural character. 

Tillage is the dominant branch of agriculture, both based on the surface on which the plant crops 

are grown, and on the total quantity of the product. The most prevalent are cereals, industrial and 

fodder crops. Vegetable production is extensive on individual farms for its own and market needs. 

Fruit growing is poorly represented, although there are natural conditions on the loess terrace. 

 According to data from the project of Hydrosystem DTD, it was planned to irrigate up to 

27.000 ha from Jegrička. That is its hydrological potential. According to the available data, 

about 3.500 ha are currently being irrigated in registered systems, but there are smaller 

system used by individual manufacturers, about which there are no available data. 

 Based on the conducted research and water quality analysis in the Jegrička watercourse, a 

trend of decrease of water class rating was noted. Once, the water from Jegrička was 

classified in the 1st grade, while during the last decade, on certain profiles, the values of 

individual parameters are in the 3rd or even the 4th quality class. 

 The use of water for irrigation, i.e. the construction of irrigation system, depends in large 

part on the guaranteed water quality. Due to the uneven quality of surface water, recent 

trends are to use the groundwater supply for irrigation systems, instead of the surface 

water, which is not good for several reasons. The main reason for is the wastage of high-

quality ground water resources that can be used for drinking or for supplying industrial 

plants. Another important reason is the groundwater temperature, which in the irrigation 

period is significantly colder than the air temperature, and the irrigation with that water 

causes temperature shock to the plants that are being watered. 

 By building a water treatment system on the melioration canals of the Jegrička basin, the 

required water quality for irrigation in the Jegrička watercourse would be ensured. 

Significant potential of the Jegrička and the surrounding area is tourism, for whose development it 

is necessary to provide water of adequate quality, which is suitable for the sustainable 
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development of the existing flora and fauna, which is a prerequisite for the success of various 

branches of tourism: 

 Hunting. 

 Sport and tourist fishing. 

 Nautical tourism, catamaran rides. 

 Places for recreation and relaxation. 

 Organizing education programs. 

 

Currently, tourism revenue is relatively modest, although natural conditions are such that this 

revenue could be significantly higher. 

Parts of the Jegrička riverbed are suitable for the formation of fisheries for breeding fish for 

consumption, as it is on the section downstream from Žabalj to the confluence into the river Tisa. 

In addition, water from Jegrička can be used to supply fishponds that are, or could be built near 

Jegrička, on areas that are not suitable for crop production. 

Same as for the other activities, fishery also requires high quality unpolluted water. 

 

2.3.5 Ground water 

 

In this section only groundwater of the saturated aquifer will be analyzed, because it can, with its 

regime and quality, affect the Jegrička water quality. Saturated aquifer, or phreatic aquifer, is the 

type of aquifer whose level is under atmospheric pressure, and the depth of the aquifer is under 

the earth surface to the impermeable layer. Saturated aquifer water regime makes their quantity 

and quality, and its changes under the influence of natural and anthropogenic factors. Previous 

research of saturated aquifer of the Jegrička basin have shown that it belongs to the climate type 

of regime (Stojšić, 1990), or rather, by performing hydro-technical, and especially hydro-

melioration work, it was transformed into the climate-anthropogenic type (Škorić and Berić, 

1994). 

Level changes, as part of the saturated aquiver regime, mostly depend on climate factors - 

precipitation and evaporation (evapotranspiration). Saturated aquiver level increase is a result of 

the precipitation in the winter period, during which evaporation is about 50% of the precipitation. 

Level decrease in vegetation period is a result of a negative water balance of climate factors, in 

addition to the possible horizontal movement of water in the saturated aquifer towards a particular 

location, and consumption of the water supply from the saturated aquifer. Increase and decrease of 

levels differs in individual years. In addition to precipitation and evapotranspiration in individual 

years and their seasons, changes depend on the depth of the aquifer on the start of the hydrological 

year (October) and total precipitation in the previous three hydrological years (Stojšić and Škorić, 

1996). 

Water quality of the saturated aquiver is an important factor of ecological conditions of the 

Jegrička basin. Bearing this in mind, water quality of the saturated aquifer is analysed on three 

sites in the basin, Žabalj (well 366), Kisač (well 360), and Ratkovo (well 314). These wells are 

part of the primary network of hydrological stations, which systematically monitor the water 

regime of the saturated aquifer since 1955. Sampling is performed every year in spring and 

autumn. From the water samples following parameters are determined: pH value, electrical 

conductivity, dry residue and ionic balance (anions: Cl,SO4, HCO3, CO3, and the sum of anions, 
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as well as cations Ca+Mg, K, Na, and the sum of cations). SAR values are also determined in 

order to assess the usability of water for irrigation. 

Extreme and average values of individual parameters are analysed in seasons for each well. Based 

on extremes of particular parameters fluctuations are observed, which indicates a large number of 

factor that affect water quality of the saturated aquifer and their spatial and temporal variability. 

Mutual action of all these factors conditions the hydrochemical regime of the saturated aquifer 

waters. pH values and Ca+Mg content request a special attention in case of saturated aquiver 

analysis. pH values vary in a wide range, and their increase indicates higher content of Na, which 

at a higher concentration has a negative impact on the soil structure. Also, soil alkalisation and 

adverse effects on cultivated plant crops occur. Ca and Mg, on the other hand, improve the 

conditions for growth and development of plants in alkaline soils. 

The analysis of the trends of certain parameters of water quality in saturated aquiver in Jegrička 

basin indicates that different trends occur in seasonal, as well as in the annual changes. Positive 

trends (value increase) occurs in cases of pH and SAR. Trends are negative in cases of Cl, Ca+Mg 

and the sum of cations. Other parameter trends are different which indicates the existence of local 

specificities of the area. From a comprehensive analysis, it can be concluded that the trend of 

changes in saturated aquifer water quality of the Jegrička basin is negative, which can lead to 

deterioration of soil properties, if appropriate measures do not prevent the effects of these waters, 

or if their quality is not improved (Škorić, 1994). 
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2.4. Natural values in the Jegrička basin 

 

The protected area of Jegrička Nature Park covers an area of 1.145 ha. In the protected area, 

protection regimes of 2nd and 3rd levels have been established (2nd level protection regime on 

245 ha, or 21.4% of the total area, and 3rd level protection regime on 900 ha or 78.6%). This 

protected area also has an international status as an internationally significant habitat for birds 

(IBA area, 1997) and an internationally significant plant habitat (IPA area, 2005). PWMC "Voda 

Vojvodine" was named as the manager of Nature Park Jegrička. The main values of the Jegrička 

Nature Park stand out as follows: 

 High biotope diversity with different types of biocenoses. 

 Dominant river and marsh biotope, with a mosaic arranged reeds. 

 Fragments of hydrophilic meadows and marsh. 

 Presence of rare, relict and endemic endangered species. 

 The richness of flora. 

 Rare protected plant species. 

 The richness of orinthofauna. 

 Indigenous fish species. 

 Multiple species of amphibians and reptiles. 

 he presence of otters, an endangered species in the world, etc. 

 

The area has all the features that can be considered a natural good of great importance: 

authenticity, representativeness, diversity, integrity, landscape values, preservation. Despite 

intensive hydro technical operations, both in its catchment area and in the Jegrička basin itself, the 

area preserved its autochthonous watercourse shape, characteristic of the plains. By joining the 

DTD hydrosystem, Jegrička is connected to Danube and Tisa rivers. Its significance is that it can 

be classified both in current and in standing water. 

Area is dominated by the aquatic biotope, consisting of the canalled part (part A), the unchanged 

marsh ecosystem (part B) 

and the part that is turned 

into a fishpond (part V). In 

an ecological series, the 

aquatic and marsh 

ecosystem alternate, and 

on the coast the remains of  

meadows and pastures 

alternate. Jegrička, as a 

slow-moving aquatic 

ecosystem with peripheral 

wetland vegetation, 

remains of former forests 

and surrounding cultivated 

areas, provides optimal 

conditions for survival of 

plant and animal species, 

both for terrestrial and 

aquatic environment. 

image 3: Parts of Jegrička Nature Park 
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Jegrička, with different types of vegetation and diverse environmental communities related to 

water, wetlands, meadows and agricultural communities, is a habitat for numerous plant and 

animal species, both protected and listed in the Red Book of the Republic of Serbia, and 

economically important fish species and species important in food chains and maintaining 

ecological balance. 

Flora, fauna and ecosystem diversity of this area points to the fact that it must be treated with 

extreme caution, and that certain human activities must be adapted for preservation and 

improvement of this area. 

The integrity of this area is reflected in the interdependence of A, B, V and their ecosystems. The 

aquatic ecosystem is highly dependent on the surrounding terrestrial ecosystems, and the most 

valuable part with the preserved autochthonous features (part B) is in direct dependence, both 

from the surrounding terrestrial ecosystems and from the canal part (part A) and the fishpond (part 

V). In the whole area, anthropogenic impact is of great and crucial importance. The operation of 

abiotic and biotic factors makes Jegrička a complex dynamic system. 

The beauty of this area is the result of the preserved and partially preserved nature and man-made 

values. If the existing harmony of nature and man-made values is preserved, or improved with 

protection and wise use, it will become a great potential area for tourism development. 

After several decades of hydro melioration works in Vojvodina, Jegrička is one of the few 

remaining oases for the survival of marsh birds. Ornithological value is primarily seen in the 

presence of a large number of rare and endangered bird species. 198 species of birds have been 

registered in Jegrička so far. 

The international significance of bird fauna was verified in 1997, when part of this area officially 

became an internationally significant bird habitat in Europe - Important Bird Area on an area of 

5.400 ha. The IBA area covers a part of the river downstream from the Temerin bridge, spreading 

to the part of the Žabalj wetlands. 
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2.5. Climate characteristics of the basin area 

 

Jegrička watercourse climate characteristics significantly influence forming of other natural 

conditions which then influence life activities of the population in the area. Soil is formed under 

the influence of climate patterns, and it conditions the possibilities of its further use. This is 

important for the Jegrička drainage basin, considering it is an agricultural area and a depression on 

the loess plain of South Bačka. 

Jegrička catchment area, same as the entirety of Bačka, is characterized by continental climate, 

with a specific Pannonian basin influence. This climate has warm summers and cold winters with 

average temperature fluctuation of 22.2 °C.  Autumns are warmer than spring, and the transition 

from winter to summer is sharper than the opposite. Considering the size of the area it is 

understandable that there is no significant spatial inequality in the basin. However, there is a time 

indeterminacy that is a feature of this climate. It is particularly pronounced in precipitation and air 

temperature, while the other climate factors, although largely conditioned, have smaller ranges. 

For the Jegrička basin, data from the hydro-meteorological station at Rimski Šančevi and from the 

stations Bački Petrovac, Vrbas and Žabalj are relevant. According to this data, it is noticeable that 

the humid period lasts throughout the year. Observing individually during the summer, in some 

years there are extreme drought periods, because precipitation is uneven throughout the year. 

However, considering multi-year averages, extreme drought periods are not typical occurrences in 

this region. But, moderate drought period is typical occurrence, and it is as a rule during the 

hottest months: July, August and September. Average annual temperature is 11.7 °C. The average 

coldest month is January with mean air temperature -0.8 °C. The average warmest month is July 

at 21.3 °C. The maximum mean monthly air temperature in August was 25.1 °C, and the 

minimum in February was -9.5 °C. Frosts sometimes occur in early autumn, or in late spring, 

which adversely affects some agricultural crops. 

The annual rainfall ranges from 300 to about 1000 mm, with an average of about 600 mm. 

Precipitation are extremely uneven, during the year (with seasonal changes), as well as during a 

number of years (in different years winter and vegetation periods may vary, and often the entire 

hydrological year may be different), which in combination with other climate factors affects 

occasional occurrence of floods and extreme droughts. Thus, during different years' winter periods 

there is up to 4 times difference in amount of rainfall, and during summer periods up to 2.5. 

Average rainfall is somewhat higher in summer months. The least precipitation occurs in January 

and March - 33 mm; February and September - 34 mm (Vrbas), September  - 34 mm (Rimski 

Šančevi), March and September - 37 mm (Žabalj). 

Water balance of the area is the ratio of surplus and deficit of water, and is very important for the 

normal functioning of the wetlands. Rainfall, potential evapotranspiration, water reserve and 

actual evapotranspiration, figure in its calculation. Water surplus occurs in the winter months, 

from January to March, while the deficit is characteristic for July and August. 

The relative air humidity is inversely proportional to the temperature, the lowest in July and 

August, and the highest in December and January. Cloudiness is on average the highest during the 

winter (in December on average 72%), and the smallest in summer months (August, 39%). 

The wind uninterruptedly penetrates all over Vojvodina in various directions, including Jegrička 

basin, due to its plainness. The most frequent and strongest wind is a southeast wind, Košava, that 
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occurs in spring and autumn periods. Other frequent wind is a northwest wind, that mostly occurs 

during the summer. 

Available data and its spatial and time distribution indicate that the entire Jegrička area 

simultaneously has both extreme values, and average climate factors rates that don't differ 

significantly. 

Wetlands of individual areas, as well as in the Jegrička basin, are interconnected with the 

prevailing climatic conditions. The biochemical processes that occur in them, which contribute to 

the stability of wetlands, are directly related to water, therefore climatic conditions also play an 

important role as they directly influence the formation of water balance. In the areas of moderate 

climate, variations in the intensity of nutrient adoption and release can be expected with seasons. 

Chemical retention is most pronounced in the period of vegetation (spring and summer), due to 

elevated microbial activity and productivity of macrophytes. 

On the other hand, the wetlands themselves influence the formation of microclimate conditions in 

the environment. It is known that ecosystem connected to the wetlands affect the wetland, but are 

also under its influence. Outside the frost season, the water temperature in the wetlands is 

approximate to the air temperature, the difference is within 2-4 °C. Water is colder than air in 

periods of aridity (high evaporation cooling), and warmer than air in wet periods (low evaporation 

cooling). During the frost season, the water temperature is about 1 - 2 °C. This way, the wetland 

becomes the temperature regulator of the environment and contributes to the specificities of the 

formed eco-systems. 
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2.6. Pedologic and hydropedologic characteristics of the basin 

 

Agricultural nature of Jegrička basin, in economic, as well as in the ethnologically traditional 

manner, is based on the advantages of natural conditions: firstly soil conditions, and secondly 

climatic and hydrologic conditions. Soil potential of the observed basin, maintaining it and 

increasing its level during the previous period of intensive use, are conditioned by the past 

regulation-drainage works, and construction of the hydrosystem DTD. Those activities 

contributed to the regulation of the water regime, stopping degradation process, and changes of 

the abnormal soils. 

Jegrička catchment area has a mostly homogenous soil, with the dominance of normal soils. 

Represented are the following soil types: 

Chernozemic soils, takes up 44.000 ha or 30.51%, of which the defective type of chernozem (in a 

group of abnormal soils) is present on 1.000 ha or 0.69%. Physical and hydro-physical properties 

of this soil are predetermined by its mechanical composition. Total porosity ranges around 55.20 

vol.%, but with depth it slightly decreases, which indicates a favourable ratio of water and air in 

the soil. Water capacity in the root system zone is averagely about 33.30 vol.%, and the wilting 

point moisture is around 19.20 vol.%. Thus, the available moisture for the plants in their active 

rhizosphere has a value of about 14.10 vol.%. Air volume averagely amounts 17.55 vol.%, 

indicating favourable aeration conditions in layers up to 60 cm, which deteriorate with depth. 

Filtration capacity is moderate, around 10
-3

 to 10
-4

 cm/s.  

There are five types of chernozemic soils present in the area: Carbonate Chernozem on the loess 

plain, Chernozem with signs of grazing in the loess, Chernozem with signs of earlier water 

logging, non-carbonate Chernozem, and Chernozem solonchak. 

Meadow black soil (meadow chernozem)  is present in the largest area of 88.800 ha or 61.58%, 

with an area of 1.700 ha or 1.18% of its alkalized and saline varieties. Physical and hydro-physical 

properties of meadow black soil insignificantly differ from the typical chernozem. Total porosity 

is about 45-48 vol.%, indicating certain density of soil mass. Water capacity in the active 

rhizosphere (0-60 cm) is averagely about 27 vol.%, decreasing with depth. Wilting point moisture 

on average is about 17 vol.% in the 60 cm layer. Air volume averagely ranges 17-23 vol.%, 

indicating favourable conditions for normal aeration. Water conductivity is moderate, with a 

filtration coefficient between 1.6x10
-3

 and 6.6x10
-4

 cm/s. 

On the analyzed area there are two types of meadow black soil: Carbonate meadow black soil 

(Meadow chernozem) and meadow black soil solonchak. 

Marsh black soil (carbonate, non-carbonate), is from the group of abnormal soils, saline, and is 

present on 800 ha (0.55%). Hydro-physical properties of this soil type are unfavourable. Water 

capacity and wilting point moisture have high values, on average 27.5 vol.%, and 16.12 vol.%. 

This causes low availability of moisture for plants, about 11 vol.% in the upper layers. High 

concentration of salt in the soil further conditions inaccessibility of water for plants. 

Solonchak (in the group of abnormal soils) occupies 4.200 ha (2.91%). The very name indicates a 

high value of salt in soil. Hydro-physical properties of this type of soil are highly unfavourable. 

Thus, the moisture for plants is extremely limited, even the relatively saline resistant halophyte 

vegetation fries during the summer. 

Other areas in the basin, which cover 6.400 ha or 4.44% are swamps, reed beds and wetlands. 
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Infertile land surfaces in the Jegricka basin are partly under solonchaks and partly under varieties 

of meadow and marsh black soil, with different degrees of salinity and alkalization. Also, in the 

vicinity of almost every populated area there are depressions, ponds, reeds, occasional water 

areas, as well as parts of degraded pastures. At the level of the municipalities in the Jegrička 

basin, the size of these areas are: Bački Petrovac 636 ha, Žabalj 6.841 ha, Odžaci 2.616 ha, and 

Temerin 448 ha. Incorporating these areas into areas under wetlands, infertile, damaged and 

destroyed land would experience not only ambient and environmental rehabilitation, but also 

revalorization. Therefore the construction of wetlands, from the aspect of soil quality, has full 

economic, ecological and social justification. 
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2.7. Biological characteristics of the basin area 

 

2.7.1 Vascular flora analysis of the tributary canals in the Jegrička watercourse 

 

Floristic investigations of the outfall ditches of the Jegrička basin determined a preliminary list of 

59 taxa of vascular flora. Considering the total number of taxa, the dominant plants are water and 

wetland plants, which are classified by the ecological index for humidity (F) according to Landolt 

(2010). There are 20 (34%) aquatic plants, including 6 floating plants (indicated by the index 5v 

and 5 vˆ), 5 submerged plants (indicated by the index 5u) and 9 mainly emerged plants (indicated 

by the index 5). Among these, according to their abundance and degree of presence, the dominant 

species are the emerged species Typha angustifolia and Typha latifolia, while in water it is the 

submerged species Ceratophyllum demersum. Higher abundance of the submerged species 

Myriophyllum spicatum was recorded only in certain ditches. 

In addition, the study recorded 23 taxa (39 %) in the category of wetland plants that prefer wet 

and very moist substrate (indicated by the indices 4.5 and 4) and plants that prefer moist substrate 

(indicated by the index 3.5). Among them, according to their abundance and degree of presence, 

the absolutely dominant species is reed – Phragmites australis (F – 4.5). 

Therefore, it can be concluded that, due to the presence of a smaller or larger amount of water, the 

ecological conditions in the studied ditches are favorable for development of wetland vegetation, 

which is dominated by the stands ass. Scirpo-Phragmitetum W. Koch 1926, ass. Typhaetum 

angustifoliae Pign. 1953 and ass. Typahetum latifoliae G. Lang 1973. 

The stands developed in the ditches which are abundant in water are the stands ass. 

Ceratophylletum demersii (Soó 1927) Hild 1956 and slightly less common stands ass. 

Myriophyllo-Potametum Soó 1934. 

In drier ditches and on their banks the study determined the presence of weed species 

characteristic of such habitats, inhabited by a total of 16 species (27%) (indicated by the 

ecological indices for humidity 3, 2.5, 2 and 1.5). 

The species found in the outfall ditches can easily spread to the Jegrička watercourse, which is 

why the study particularly indicates the presence of undesirable flora elements, i.e. invasive plants 

that can quickly and vigorously expand under favourable ecological conditions and can endanger 

autochthonous species. 

The category of invasive plants accounts for approximately 14% (8 species) of the total floristic 

composition in the outfall ditches. According to Lazarević et al. (2012), the study indicated the 

following invasive species: Azzola filiculoides, Amorpha fruticosa, Robinia pseudo-acacia, 

Xantium strumarium, Ailanthus altissima, Phytolaca americana, Erigeron annuus and Asclepias 

syriaca. These species are invasive species also in Europe (DAISIE), and invasive species are one 

of six key areas within the EU Biodiversity Strategy to 2020. The woody species Robinia pseudo-

acacia and Ailanthus altissima, which are distinguished as very invasive on the territory of 

Europe, are present also within the investigated area. 
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table 3: Review of the flora with the value of the ecological index for humidity (F) 

No. name F No. name F 

1 Alisma-plantago aquatica L. 5 31 Populus nigra L. 4 

2 Azolla filiculoides Lam 5 32 Agrostis alba L. 3,5 

3 Carex vesicaria L. 5 33 Amorpha fruticosa L. 3,5 

4 Ceratophyllum demersum L 5u 34 Calystegia saepium (L.) Br. 3,5 

5 Ceratophyllum submersum L 5u 35 Conium maculatum L. 3,5 

6 Hydrocharis morsus-ranae L. 5v 36 Dipsacus silvestris Huds. 3,5 

7 Lemna minor L. 5v 37 Rubus caesius L. 3,5 

8 Lemna trisulca L. 5u 38 Rumex crispus L. 3,5 

9 Myriophyllum spicatum L. 5 39 Sambucus ebulus L. 3,5 

10 Nymphea alba L. 5v 40 Sambucus nigra L. 3,5 

11 Nymphoides peltata (Gmel.) Kuntze. 5v 41 Solanum dulcamara L. 3,5 

12 Oenanthe aquatica (L.) Poir 5 42 Urtica dioica L. 3,5 

13 Potamogeton crispus L. 5u 43 Urtica dioica ssp. kioviensis Rog. 3,5 

14 Potamogeton fluitans Roth. 5v 44 Asclepias syriaca  L. 3 

15 Schoenoplectus lacuster (L.) Palla 5 45 Cirsium arvense (L.) Scop. 3 

16 Sparganium erectum Huds. 5 46 Galium aparine L. 3 

17 Spirodela polyrrhiza (L.) Schleid. 5v 47 Phytolaca americana L. 3 

18 Typha angustifolia L. 5 48 Sonchus oleraceus (L.) Gou. 3 

19 Typha latifolia L. 5 49 Xantium strumarium L. 3 

20 Utricularis vulgaris L. 5u 50 Artemisia vulgaris L. 2,5 

21 Carex vulpina L. 4,5 51 Erigeron annuus (L.) Pers. 2,5 

22 Eleocharis palustris (L.) R. Br. 4,5 52 Pastinaca sativa  L 2,5 

23 Iris pseudacorus  L 4,5 54 Robinia pseudo-acacia L. 2,5 

24 Lycopus europeus L. 4,5 54 Ailanthus altissima (Mill.) Swingle 2 

25 Phragmites australis (Trin.)ex Steud. 4,5 55 Bromus sterilis L.   2 

26 Ranunculus sceleratus L. 4,5 56 Medicago sativa L. 2 

27 Rumex hydrolapathum Huds. 4,5 57 Papaver rhoeas L. 2 

28 Salix alba L. 4,5 58 Rosa canina L. 2 

29 Sium latifolium L. 4,5 59 Cynoglossum officinale L. 1,5 

30 Galium palustre L. 4    
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2.7.2 Natural potential of the Jegrička ecosystem for application of CWS 

 

Based on the previous floristic research of the Jegrička basin, the presence of 59 vascular flora 

species was observed. Specified species along the basin, are mutually different in number, 

coverage and the degree of presence. Thus, on the riverside the highest frequency, coverage and 

the degree of presence have the marsh/emergent hydrophytes: Phragmites australis, Typha 

angustifolia i Typha latifolia. 

Due to their specific biological features and ecological requirements they are used in the 

construction of wastewater treatment systems using the CWS method, so they will be described in 

detail here: 

Phragmites australis (Cav.) Trin. ex Steud. - common reed 

(syn. Phragmites communis Trin., P. vulgaris Trin.) 

Family: Poaceae Barnhart 1895 

Class: Liliopsida Scopoli 1769 

 

Perennial herbaceous plant, average height 1-4 m. It forms a rhizome up to 4m long and 2,5cm 

thick. The tree is solid, upright, bare and 1,5-2,5 cm thick. Leaves are greyish green, solid, 40-

50cm long, and 2-2,5cm broad, with almost smooth branches. Flowers are gathered in an 

inflorescence, a lightly falling panicle, 20-50cm long. Reed flowers from VII to IX month. The 

fruit is a small croup with a hairy edge. 

In terms of distribution it is a cosmopolitan species, widespread throughout Earth, except for the 

Arctic. It is also widespread in Serbia. Habitats of this plant are flowing and non-flowing water, 

marshes, lakes, river banks, swamps (Cincović i Kojić, 1976).  

Common reed is the most characteristic type of hydrophilic, marsh-swamp vegetation. It has 

stable ecotypes that are successfully adapted to salty and dry habitats, that is, the reed has the 

exceptional ability to successfully adapt to different environmental conditions, under various 

stressful circumstances (Blažević, 2005). 

Common reed is a wetland plant that grows on a very humid habitats (F-4,5), its ecological 

optimum is achieved on a neutral to slightly acidic substrate (R-3, pH 4,5-7,5) rich in nutrients 

supply (N-4) with a medium humus content (H-3), and slightly aerated (D-1). Reed is tolerant to 

the increased Na
+ 

ion content (s). It thrives in conditions of moderate brightness, half shadow (L-

3). It is a mesothermal plant (T-4),  it grows in moderately cold to moderately warm areas (K-3). 

Ecological indicator values are according to Landolt (2010.). 

Common reed has economical significance as a good fodder plant in its young state, as it contains 

a lot of carbohydrates and proteins. It can be used as silage. Reed tree is often used as a 

construction material or as a raw material for cellulose and paper. It is also used as a decorative 

plant. 

Typha angustifolia L.-  narrowleaf cattail 

Family: Typhaceae A. L. de Jussieu 1789 

Class: Liliopsida Scopoli 1769 

 

Perennial herbaceous plant, average height 1-3 m, with a creeping rhizome. Leaves are linear, 

long and flat or with a slightly arched underside, 3-6 mm (rarely 10 mm) broad. Inflorescence is a 
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long cylindrical class, the male and female parts of the flower are almost equal in length, 

separated by 3-8 cm. Upper part of the inflorescence are male flowers, and lower part are female 

flowers. At the base of each blossom there is leaf cover flake, which soon drops. Narrowleaf 

cattail flowers from VI to VII (VIII) month. Fruit is a dry simple fruit.  

Habitats of this plant are banks of rivers, lakes, swamps and mashes, it grows in shallow and deep 

water. In Europe (excl. Greece) it is widespread. It is also widespread in Serbia (Janković, 1976). 

Narrowleaf cattail is a wetland plant that grows on a very humid habitats (F-5). It grows on 

neutral to slightly alkaline substrate (R4 - pH 5,5-8,5) rich in nutrients supply (N-4), with a 

medium humus content (H-3), on a low aerated, humid soil (D-1). It is tolerant to the increased 

Na
+ 

ion content (s). It thrives in conditions of high brightness (L-4) and warm habitats (T-4) in 

moderate continental conditions (K-3). Ecological indicator values are according to Landolt 

(2010.). 

T. angustifolia has economic significance due to the possibility of extracting significant amounts 

of starch from the rhizome, leaves are used in stave and plaiting, the whole plant can be used in 

production of paper, and silage for animal feed. Flower hair is used to produce cellulose of high 

quality, etc. 

Typha latifolia L. - broadleaf (common) cattail 

Family: Typhaceae A. L. de Jussieu 1789 

Class: Liliopsida Scopoli 1769 

 

Perennial herbaceous plant with a creeping rhizome and a wide cylindrical tree, 1-2,5m high. 

Leaves are broad, linear, flat, and bluish-green colour, 1-2cm wide. Inflorescence is a class, 

usually unique, male and female parts are not separated, and are almost equal in length. Female 

part in maturity is dark brown, cylindrical, soft and velvety, and it reaches a thickness of 2,5cm. It 

flowers from VI to VII (VIII). The fruit is a dry simple fruit. 

Habitats of T. latifolia are banks of rivers and lakes, swamps and marshes, it grows in shallow, but 

also in very deep water. It is widespread in the northern temperate zone and tropics. It is also 

widespread in Serbia, especially in the northern plains (Janković, 1976). 

Broadleaf cattail is a wetland plant that grows in humid/aquatic habitats (F-5). It develops on a 

neutral to slightly alkaline substrate (R4- pH 5,5-8,5) with a high nutrient supply (N-4) and with a 

medium humus content (H-3), on a low aerated, humid (D-1) non-saline soil. It grows in bright 

(L-4) and warm habitats (T-4) in moderate continental conditions (K-3). Ecological indicator 

values are according to Landolt (2010.). 

T. latifolia has the same economical significance as T. angustifolia. 

Ecological indicator values (phytoindicator values) represent optimal values of various 

environmental factors in the development of particular species and their analysis can give an 

ecological assessment of the habitat on which the species have been identified. Thus, the present 

species can serve as phytoindicator of the state of the environment. 

In this regard, the analysis of indicator values for moisture (F), nutrients (N) and aeration (D) 

were performed for all the identified species in the Jegrička basin (Image 1) based on their 

requirements for habitat characteristics. Based on the moisture indicator value (F) analysis, it can 

be observed that identified plants point to wetland/aquatic habitats with a dominating presence of 
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aquatic (F-5) and wetland (F-4,5 and 4) plants (over 50%), which is also indicated by the average 

indicator value of 4,1. Regarding the nutrients content (N), analyzed flora indicates a habitat rich 

in nutrients with a dominating (over 60%) indicator of a rich (N-3) and very rich (N-4) habitat, 

which is also shown by the average indicator value of 3,8. Aeration indicator clearly points to a 

low aeration habitat (D-1) with a dominating indicator of these conditions present in over 70%, 

which is also confirmed by the average indicator value of 1,5. 

 

 

 

 

 

 

 

Comparing average values of moisture (F), nutrients (N) and aeration (D) of all species identified 

in the Jegrička basin, with the ecological indicators of the three described hydrophytes/marsh 

plants (Phragmites australis (F-4,5;  N-4, D-1), Typha angustifolia (F-5, N-4, D-1) i Typha 

latifolia (F-5, N-4, D-1)), which are their requirements for the habitat characteristics, it can be 

determined that these hydrophytes are very well adapted to the existing environmental conditions, 

among which the most important are moisture (4,1), nutrients (3,8) and aeration (4,1), therefore it 

is clear why these particular plants form numerous, dense and stable populations in the analyzed 

area. 

 

Therefore, the existing natural hydro-ecological conditions of the Jegrička basin are suitable 

for CWS implementation, which would fit very well into the environment. 

 

  

fig. 1: Percentages of indicator values for moisture (F), nutrients (N) and aeration (D), of the Jegrička basin flora 
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2.8. Settlements, industry and agriculture in the basin area 

 

In order to examine potential polluters in the area of the Jegrička basin, the population, 

settlements and industry are analyzed. Catchment area Jegrička is populated by around 65.000 

inhabitants in 15 settlements (Despotovo, Ravno Selo, Zmajevo, Bačko Dobro Polje, Kulpin, 

Stepanovićevo, Kisač, Čenej, Temerin, Bački Jarak, Sirig, Žabalj, Gospođinci, part of Čurug and part of 

Đurđevo). 

Towns are of Pannonian type, compact with paved streets. All settlements are communally 

regulated, electrified, water supplied, they have public transport to municipal towns and nearby 

cities, elementary schools, while the municipal towns also have trade schools. In most settlements, 

no sewerage network has been built and there are no landscaped municipal waste landfills. 

The population is mostly agricultural (over 70%), while the rest are based in the industry, trade, 

crafts, education, social and public institutions. 

There is no heavy industry in the area. There are smaller plants of metal industry, agricultural complexes, 

mini dairy farms, smaller livestock farms, and craft workshops. 

 

2.8.1 Settlements in the Jegrička basin area 

 

The basin of the Jegrička Canal spans over 60.000 ha in Central Bačka and covers 15 settlements, 

divided into 6 municipalities. The total population in this area is 65,000. Settlements in the basin 

area are as follows: 

 Bačka Palanka Municipality 

Despotovo 

The town of Despotovo is located in the Municipality of Bačka Palanka, and according to the 

2011 census, it has 1.853 inhabitants. It belongs to a category of rural settlements of the 2nd 

degree. Settlement area is octagonal in shape and is 4.046 ha 96 a 45 m2. The population density 

is 48 per square meter. The settlement is communal, electrified since 1952. There is organized 

public transport to municipal towns and nearby towns. Despotovo has a primary school, a medical 

clinic, a library. Infrastructure of the settlement has organized water supply, no sewerage network 

and no organized landfill of municipal waste. The Spatial Plan of the Municipality of Bačka 

Palanka foresees a water purification plant, however the plant has not yet been implemented. Most 

of the population is engaged in agriculture, there is an agricultural cooperative - OZZ 

"Despotovo", which has 17% of the arable land and a fishery which consists of seven fishponds 

totalling 210 ha. Despotovo has a planned 30,5 ha industrial zone, and an existing 3,5 hectare 

zone, where only the factory "Nova Italija", which has been manufacturing paper and plastic bags 

since 2007, currently has industrial plants. 

 Vrbas Municipality 

Ravno Selo 

Ravno Selo is a part of the Vrbas Municipality and it belongs to a category of rural settlements of 

the 2nd degree. The population according to the 2011 census is 3.107 inhabitants. The settlement 

is of Pannonian type, compact, with paved streets. Ravno Selo has electricity, gas pipeline, water 

supply network and telecommunication installations. There is no sewage system or a landfill of 

municipal waste. The Plan of General Regulation of Ravno Selo has a plan to build a sewage 

network, but it has not yet been implemented. Ravno Selo has organized public transport to the 
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municipal town of Vrbas, and nearby settlements. Also, there is also a primary school, a health 

clinic, retirement home, a community centre with a library, nursery and sports courts. 91.20% of 

the area is fertile soil, so the population is mostly engaged in agriculture. Work zone extends over 

53 hectares and currently contains only existing farm livestock and trading companies. 

Zmajevo 

The Zmajevo settlement is located in Vrbas Municipality, its area is 5752,2 ha, and the town area 

is 435,58 ha. The 2011 census records 3.926 inhabitants. The village is lowland type, with tight 

paved streets. Zmajevo is communal. It has indented the installation of electricity, water, gas and 

telecommunications. Waste water in households is evacuated into septic tanks. In accordance with 

the General Regulation Plan of Zmajevo, the construction of a sewage network is in progress. 

Municipal waste landfill is not regulated. Zmajevo has organized public transport to municipal 

towns and nearby towns. Zmajevo has the following public buildings: a primary school, a library, 

a community centre, a sports centre "FK Obilić" with closed and open-air courts, health clinic, a 

preschool institution, and a market. Zmajevo lakes are four artificial reservoirs that are rich in fish, 

they are also used as a swimming pool. Activities which the majority population is engaged in is 

agriculture. The settlement has the General Plan defined two working zones for industry and small 

businesses. Existing companies are mainly engaged in trade and storage, there is a company for 

the production of lumber, fodder and other agricultural products, e.g. the cold storage "Aretol". 

Bačko Dobro Polje 

The settlement of Bačko Dobro Polje is located in the municipality of Vrbas, according to the 

2011 census the number of inhabitants was 3.541. The settlement is of Pannonian, compact type, 

with paved streets. The total area of the settlement is 249 ha 23 a. The settlement is communal. 

The settlement is supplied with water and electricity, and has telecommunication installations. 

Town sewerage network does not exist. Waste water of households is collected in septic tanks. 

Municipal waste landfill is not regulated. Bačko Dobro Polje has organized public transport to 

municipal and city centres. Public buildings in the settlement are: Primary school, preschool, 

cultural center and library, football court "FK Sujteska" and smaller courts within free areas on the 

outskirts of the town, a health clinic and market. The majority of the population is engaged in 

agriculture. Working areas dedicated to industrial and manufacturing activities within the town are 

mainly related to agricultural activity and are divided into three zones. Existing companies are 

predominantly trade and transport companies. In addition, significant production complexes are 

"Karneks" hangars, livestock farm. Wastewater generated in the livestock economy is discharged 

into a meliorative canal network, resulting in the pollution of the saturated aquifer and final 

recipient, Jegrička. 

 Bački Petrovac Municipality 

Kulpin 

The settlement of Kulpin belongs to the Municipality of Backi Petrovac and is a village of the 1st 

degree. According to the 2011 census, Kulpin has 2.775 inhabitants. The village is lowland type, 

narrow buildings mainly for residential purposes with paved streets. The area of the Kulpin 

Construction Area is 315,53 ha. The settlement is communal. The settlement is provided with 

electricity installations, water supply installations, gas pipelines and telecommunication 

installations. General Regulation Plan of Kulpin foresees the construction of a sewerage network 

with a wastewater treatment plant, but it has not yet been fully implemented. Faecal waste water 

from households is collected in septic tanks and absorbing wells. The settlement does not have a 
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landscaped landfill. Kulpin has organized public transport to municipal and nearby towns. From 

public buildings of social significance in Kulpin there is Primary school, preschool institution, 

health clinic, veterinary station, FK Kulpin sports centre with football field, sports shooting range, 

market, cultural centre, library, Zvolen cultural and art society, Agricultural Museum Kulpin with 

accompanying contents - the former castle of the Dunđerski family is the most important cultural 

content in the settlement and under protection it is a cultural monument. Kulpin's working area 

zones occupy 39.97 ha and are divided into two sites. Most of the companies are from the 

agricultural branch of activity, trade and "mini" dairies. About 70% of the population is engaged 

in agriculture. 

 Novi Sad Municipality 

Stepanovićevo 

The settlement of Stepanovićevo belongs to the Municipality of Novi Sad, and as a suburban 

settlement belongs to the City of Novi Sad. According to the 2011 census, the population of 

Stepanovićevo is 2.021 inhabitants. The total area of settlement settlements is 4.712 ha, while the 

construction area of the settlement is 263,28 ha. The settlement is of Pannonian type, compact 

with paved streets. Stepanovićevo is a communal town. It is supplied with electricity, gas pipeline, 

there are telecommunication installations, plumbing installations. It is the only town in the basin 

that has a constructed sewage network and a purifier. All the installations are maintained by 

public companies in Novi Sad. Municipal waste refers to the main landfill Novi Sad, but also to 

the unregulated existing landfill in the village. Stepanovićevo is connected to Novi Sad via public 

city transport, and to the surrounding towns via intercity transport. The town gravitates towards 

Novi Sad, and of public institutions it has a primary school, preschool institution, a cultural centre, 

a library, a health station, a veterinary station, a sports centre "FK Omladinac", a market. The 

working areas include companies in agricultural trading businesses. The population mostly 

engages in agriculture or migrates daily to Novi Sad. 

Kisač 

The settlement of Kisač belongs to the Municipality of Novi Sad, and as a suburban settlement 

belongs to the City of Novi Sad. The number of inhabitants in the 2011 census was 5.091. The 

building area of the Kisača is 424,60 ha. The village is lowland type, narrow buildings mainly for 

residential purposes, with paved streets. Kisač is a communal settlement. It is supplied with 

electricity, there are telecommunication installations, plumbing installations, and the sewage 

network is in the General Regulation Plan of Kisač, but it is not yet built. Municipal waste refers 

to the main landfill Novi Sad, but also to the unregulated existing landfill in the settlement. Due to 

its status of the suburban settlement, but also geographical proximity, the population gravitates 

towards Novi Sad as a centre of cultural and social content. From public content Kisač has 

elementary school, preschool institution, cultural centre, library, youth home, cultural and 

information centre "KIC-Kisač", sports centre, hunting association, market, and health clinic. 

Working areas include enterprises of trade and agricultural activities. The population mostly deals 

with agriculture or migrates daily to Novi Sad. 

Čenej 

The settlement Čenej belongs to the Municipality of Novi Sad. The settlement consists of three 

main parts: Čenej, Nemanovci and Pejićeva salaši. The total area of settlement settlements is 

8.586 ha. According to the 2011 census, there were 2.125 inhabitants. The settlement is 

communal, supplied with electricity, there are telecommunication installations, plumbing, sewage 
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network is in the Plan of general regulation of the settlement Čenej, but it was not built. 

Settlements Nemanovci and Pejićeva salaši have no water supply network. Municipal waste refers 

to the main landfill Novi Sad, but also to the unregulated existing landfill in the settlement. An 

important public building is Čenej airport, an agricultural and sports facility. Aero Club "Novi 

Sad" operates within the airport. Public facilities of Čenej are: pre-school, primary school, social 

care institution, health station. The complex of sports and recreation centre is of a multifunctional 

character with an open-air fields. Business complexes within the Čenej working area are pig and 

cattle farm "Matica", chicken farm "Jaje Produkt". 

 Temerin Municipality 

Temerin 

The settlement of Temerin is the centre of the Temerin municipality, and is an urban settlement. 

The total area of the settlements of the settlement is about 17,000 ha. Building land covers 1.454 

ha 5 a 82 m². According to the 2011 census, Temerin has 19.661 inhabitants, and the population 

density is about 174 inhabitants/km². The village is lowland type, communally regulated. It is 

provided with electricity installations, gas pipelines, telecommunication installations, water 

supply and sewerage network. The wastewater treatment plant and sewerage network are only 

partially functional, and in part of the town, septic tanks in households for faecal wastewater are 

still used. The settlement does not have a landscaped landfill. The largest area of the town is 

residential, while multipurpose buildings are located in the central part of the settlement. Temerin 

is located in a functional urban area with the centre in Novi Sad, and in economic and 

administrative terms it gravitates towards it. In educational institutions Temerin has a preschool, 

two primary schools, and a secondary technical school. Technical school is located in the 

renovated castle "Sečenji", which is also a cultural monument. Further, there is a cultural and 

information centre and a library. Temerin has a health centre and a network of clinics and 

pharmacies, as well as veterinary clinics. Also, there is a centre for social work. Sports activities 

take place in sports halls and clubs "FK TSK" and "FK Sloga", as well as at the city beach - open-

air pool with thermal water for which the development of spa tourism is planned. The town has 

market, market for cattle, and wholesale market. Working areas of Temerin are divided into 

commercial and production facilities, and are grouped in two locations on the outskirts of the city. 

Among the most important companies there are: "Mistral komerc" facility for fattening livestock, 

"Petefi" pig farm, AD "Igma" for production of building materials, AD "Vizor interiors" furniture 

factory and "Termovent SC" for production of valves. 

Bački Jarak 

The settlement of Bački Jarak is a town settlement belonging to the municipality of Temerin. The 

area of Bački Jarak is 19.100 ha, while the construction area covers 421,5 ha. The 2002 census has 

a population of 6.049 and a population density of 317 inhabitants/km². The settlement is lowland 

type, communal. Provided with the electrical installations, gas pipelines, telecommunications 

installations, water and sewage networks are partly built, and in most parts of the village 

inhabitants still use septic tanks for household wastewater. The settlement does not have a 

landscaped landfill. Bački Jarak gravitates economically and administratively to Temerin as a 

municipal centre, and is located in a functional urban area with the centre in Novi Sad. The town 

has a preschool, a primary school, a health clinic with pharmacies, a sports field, a fishery for 

sport fishing. The working areas consist of production and warehousing companies. 
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Sirig 

The settlement of Sirig is rural and belongs to the municipality of Temerin. Its area is 2.697 ha, of 

which the construction area extends to 221,66 ha. According to the 2011 census, the number of 

inhabitants in Sirig was 2.939. The population density is 78 inhabitants/km². The settlement is 

lowland type, communal. Provided with the electrical installations, gas pipelines, 

telecommunications installations, water and sewage networks are partly built, and in most parts of 

the village inhabitants still use septic tanks for household wastewater. The settlement does not 

have a landscaped landfill. The settlement is functionally connected with the municipal centre - 

Temerin, and the centre of the Municipality is directed to the regional centre - Novi Sad. Sirig has 

a preschool, a primary school, a health clinic with pharmacies, a cultural centre, an outdoor sports 

area OFK "Sirig", a market. The population is mainly engaged in agriculture, or working in the 

industry of Temerin and Novi Sad. The working zones of Sirig include two locations consisting of 

production and warehousing activities. The most important company that operates in Sirig is the 

agricultural company "Kamendin". 

 Žabalj Municipality 

Žabalj 

Žabalj is the centre of the Municipality of Žabalj and belongs to the category of urban settlements. 

The area of the territory of the settlement is 13.237 ha, and the construction area of the settlement 

is 2.400 ha. According to the 2011 census, there were 9.161 inhabitants. The population density is 

73 inhabitants/km². The settlement is a lowland type, compact buildings with mostly residential 

purpose, with paved streets. It is provided with electricity installations, gas pipelines, 

telecommunication installations, plumbing, sewerage network has not been built, and septic tanks 

in households for faecal wastewater continue to be used in the settlement. Žabalj has no regulated 

landfill. The settlement gravitate to the regional centre of Novi Sad, but as a municipal centre and 

a city settlement has the appropriate administrative, economic and cultural facilities. Žabalj has 

the following educational institutions: preschool, elementary school, technical secondary school, 

and gymnasium. Then, health institutions: a social work centre, a health centre and a veterinary 

station. Cultural contents of the settlement are: the cultural centre, the "Tisa" museum, cinema, 

city beach, outdoor sports grounds, Nature Park "Jegrička". The dominant activity is agriculture. 

Working zones of Žabalj contain agricultural cooperative "Progres", passenger transport company 

"Saobraćaj", DD sugar factory "Šajkaška". 

Gospođinci 

The village of Gospođinci belongs to the municipality of Žabalj, and is rural. The total area of the 

territory is 5.206 ha, and the construction land is 572,32 ha. According to the 2011 census, the 

settlement has 3.715 inhabitants. The population density is 71 inhabitants/km². The settlement is a 

lowland type, compact buildings with mostly residential purpose, with paved streets. It is provided 

with electricity installations, gas pipelines, telecommunication installations, plumbing, sewerage 

network has not been built, and septic tanks in households for faecal wastewater continue to be 

used in the settlement. It has no regulated municipal waste landfill. The settlement gravitates 

toward the municipal centre of Žabalj, and the regional centre Novi Sad. Gospođinci have a pre-

school, primary school, an ambulance with a pharmacy, a veterinary station, a library, a cinema 

and an outdoor sports area. The population is mostly engaged in agriculture. Working zone only 

contains the territory of the agricultural production company "Gospođinci", for cultivation of 

cereals, legumes and oilseeds. 
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Čurug 

Čurug is a rural type settlement and it belongs to the municipality of Žabalj. The area of the 

settlement is 13.679 ha, and the construction land is 1.317,99 ha. According to the 2011 census, 

there are 8.166 inhabitants. The population density is 63 inhabitants/km². The settlement is plain 

type, compact mostly residential buildings, with paved streets. It is provided with electricity 

installations, gas pipelines, telecommunication installations, plumbing, sewerage network has not 

been built, and septic tanks in households for faecal wastewater continue to be used in the 

settlement. The settlement does not have a regulated landfill. Čurug has a preschool, a primary 

school, a home for mentally ill persons, a clinic with pharmacies, a veterinary station, a library, a 

museum, a cinema, an outdoor sports field, and Nature Park "Stara Tisa". The population is 

predominantly engaged in agriculture. Businesses include "mini" dairy, agricultural cooperative, 

and passenger transport company. 

Đurđevo 

The village of Đurđevo belongs to the municipality of Žabalj and in the category of rural 

settlements. The territory of the settlement is 7.846 ha, and the construction area is 862,75 ha. 

According to the 2011 census, Đurđevo has 5.092 inhabitants. The population density is 68 

inhabitants/km². The settlement is lowland type, compact mostly residential buildings, with paved 

streets. It is provided with electricity installations, gas pipelines, telecommunication installations, 

plumbing, sewerage network has not been built, and septic tanks in households for faecal 

wastewater continue to be used in the settlement. Đurđevo does not have a landfill of municipal 

waste. The settlement gravitates toward the municipal center of Žabalj and the regional centre 

Novi Sad. Đurđevo has a preschool, primary school, health clinic, veterinary station, library, 

cinema and outdoor sports fields. The main activity is agricultural. There are several enterprises of 

trade, transport and warehousing. 
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2.8.2 Settlements and industry impact on pollution of ground and surface water 

 

The main sources of pollution in the Jegrička basin area are wastewater from settlements, farms 

and production facilities where no sewerage network and wastewater treatment plants have been 

constructed. During the development of this project, the following situation has been observed, 

regarding the sources of pollution: 

 Settlements that do not have a sewerage network, where the wastewater is being collected 

in semi-permeable septic tanks, and the collected content is occasionally pumped and 

transported to the place where it is discharged. If a sewage system is built in a nearby 

place, the tanks are discharged into the sewage system, but more commonly, the tanks are 

emptied into meliorative canals or landfills, from which these waters indirectly reach the 

canal network system. Some towns have a built sewage network, but a wastewater 

treatment plant was not, so the households and the production facilities are not connected 

to the sewage network, i.e. the situation is identical to those in towns where there is no 

sewage network. There are also cases, such as in the town of Temerin, where a part of the 

sewerage network and a purifier have been built, but the parts of the settlement continue to 

discharge wastewater into the nearby canals. In the entire basin, only one wastewater 

treatment plant and sewage is in function, in Stepanovićevo, where the used water from 

the settlement is collected, drained and purified, and the treated water is discharged into 

the J-480 canal. 

 The second pollution source are solid waste landfills, which are mostly unregulated. Water 

originating from atmospheric precipitation is discharged from these landfills directly or 

through groundwater into the canal network. The amount of water is smaller compared to 

municipal water, but it is more polluting, since in contrast to municipal water, which is 

mainly polluted with organic pollution, inorganic substances and heavy metals can be 

found in landfill water. 

 The third source of pollution activities from agricultural production. Origin of pollution are 

organic and inorganic fertilizers, pesticides and herbicides used for the preservation and 

fertilization of agricultural crops, which, due to leaching, reach the canals and 

groundwater. 

 

2.8.3 The impact of application of agro-technical measures on the quality of ground and surface 

water in agricultural complexes and individual agricultural plots 

 

Jegrička basin canal network is loaded, directly and/or indirectly, with numerous pollutants from 

various pollution sources. Agriculture, as a main diffuse source of pollution is the most prominent 

problem, keeping in mind the difficulties in identifying the formation, distribution and 

concentrations of pollutants.  

Chemicals used in agriculture are usually diluted with water and sprayed on earth or crops. 

Although in recent years the spraying equipment used by farmers has become more efficient and 

allows better control over the amount and method of application, a portion of the dissolved 

chemicals enters the canal network, which collects all the surplus surface and groundwater. Water 

dissolves the nutrients from fertilizer plants are not absorbed. 
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During intense precipitation, soil erosion occurs, especially in periods when it is not processed, 

which contributes to the phosphate entering the canal network. 

Source of pollution are cows and pigs farms registered on the basin. The largest amount of 

nitrogen is discharged in the form of manure and urine (70% of cows, sheep of 80%). Cultivating 

domestic animals leads to the accumulation of large quantities of manure, which should be stored, 

and spread out on the soil in the appropriate time. However, since most farms, especially smaller 

ones, do not have adequate or large enough tanks for manure storage, farmers disperse it on the 

fields throughout the year. This means that there is fertilization during the winter, when it is not 

necessary due to already high nitrate level, and the soil leaching is intense, so most of the nitrates 

from the fields reach the canals, and the nutrition value that the manure possesses is reduced. 

In addition to this indirect pollution, there are cases of direct contamination of canal water, when 

unused pesticide or fertilizer solutions are spilled into the canals and / or washed from the 

equipment after use. 
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2.9. Water quality 

 

2.9.1 Main pollutants in the basin area 

 

Canal network in the Jegrička catchment area is loaded, directly and indirectly, by numerous 

pollutants from various sources. The main pollution sources are: scattered pollution caused by 

agricultural activities, settlements without sewerage networks and regulated landfills, industrial 

complexes and small private farms. 

In the Jegrička basin area, agricultural companies have been identified at the following locations: 

 AC "Kamendin", Sirig 

 AC "Progres", Žabalj 

 AC "Gospođinci" (cultivation of cereals, legumes and oilseeds), Gospođinci 

Production facilities that are potential polluters in the basin are: 

 "Karneks" hangars, livestock farm, Bačko Dobro Polje 

 Cold storage "Aretol", Zmajevo 

 "Jaje Produkt" chicken farm, Čenej 

 "Matica" pig and cattle farm, Čenej 

 Pig farm "Petefi", Temerin 

 AD "Igma" for production of building materials, Temerin 

 "Vizor interiors" furniture factory 

 "Mistral komerc" facility for fattening livestock, Temerin 

 "Termovent SC" for production of valves, Temerin 

 Sugar factory "Šajkaška", Žabalj 

 Passenger transport company "Saobraćaj", Žabalj 

Under conditions of unconstructed sewerage networks and wastewater treatment plants, catchment 

area towns are also significant pollution sources, and Jegrička watercourse is a direct or indirect 

(through canals of Detailed Canal Network) recipient of their wastewater. Due to the mostly non-

constructed sewerage networks, numerous households discharge their septic tanks into Jegrička, 

or into the canals of DCN which later confluence with Jegrička (Despotovo, Ravno Selo, 

Zmajevo, Sirig, Bački Jarak, Temerin, Gospođinci, Žabalj). 

The individual sources of pollution identified in the basin are as follows: 

 Unregulated municipal waste landfill, Bačko Dobro Polje 

 Septic tanks discharge, Čenej 

 Unregulated municipal waste landfill, Sirig 

 Block 18, Temerin 

Further, small private farms of various production processes, uncontrollably discharge wastewater 

into DCN or directly into Jegrička watercourse. 

The selection of sampling sites sought to ensure coverage of the mentioned types of pollution 

sources. For the purpose of identifying agricultural pollutions, the following sampling sites were 

selected: 12, 11, 8, 5, 2, 15 and 16. For the settlement pollution identification the following 

locations were selected: 9, 6, 7 and 4. While the location 10, 1, 3, 2, 13 and 14 were determined 

for the purpose of analyzing a combined pollution (concentrated and diffused pollution).  
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Water sampling, and the required parameter analysis was done by Laboratory for Chemical 

Environmental testing ’’DR Milena Dalmacija’’, Department of Chemistry, Biochemistry and 

Environmental Protection, Faculty of Sciences, University of Novi Sad, which has required 

accreditation for carrying out this testing. 

 

2.9.2 Water quality analysis of the Jegrička watercourse at the characteristic profiles 

 

Based on the previous visit and analysis of the situation in the field, the characteristic sites on 

canal network are chosen for water sampling. 25 sampling sites were planned. On certain 

locations the canals were dry so it was impossible to take a sample. Therefore, the sampling was 

done in two phases. 

In the first phase the analysis was performed on 16 sampling sites. The sampling was done on 

the following sites: J-362: Jegrička confluence; J-480: downstream from "Aretol" cold storage; J-

480: downstream from wastewater treatment plant Stepanovićevo; J-334: downstream from the 

bridge in Bački Jarak; J-334: on the bridge; J-152: near the factory in Gospođinci; J-152: 50m 

downstream of wastewater treatment plant Temerin; J-244: Jegrička confluence; J-134: Jegrička 

confluence; J-78: at the bridge; J-78: near the fishpond; J-48: at the bridge; J-III: near the landfill; 

J-III-1: 20m before the Jegrička confluence; J-I: 30m before the Jegrička confluence; J-II: 30m 

before the Jegrička confluence. 

Water quality analysis parameters were: Air temperature; Water temperature; Water colour; Water 

odour; Turbidity; pH value; Electrical conductivity; Total Suspended Solids; COD; BOD5; Total 

Nitrogen; Total Nitrogen per Kjeldahl; Ammonium ion; Nitrates; Nitrites; Total Phosphor; 

Orthophosphates; Chlorides. 

Based on the obtained results, the variability in quality of canal water on different locations is 

evident, which is a result of different activities in the basin. High COD and BOD5 indicate 

various organic pollution. Values of these parameters are in most cases (13th sites) in the III-V 

class. Samples J-334 downstream from the bridge, J-48 and J-224 are in the II class in the case of 

BOD5. The best water quality result is at the J-334 (at the bridge sample) site with its parameters 

in the I and II class, not including COD which is in the IV class. The worst value is on the J-152 

(downstream from the wastewater treatment plant Temerin) which has most of its parameters in 

the IV and V class. The cause of this is the direct discharge of municipal wastewater from "Block 

18" neighbourhood in Temerin, upstream from the sampling location. Its notable that on the 

canals with multiple sampling sites (J-334, J-152) downstream water samples are of better quality. 

Thus indicating the power of self-purification despite the low flow rates. In the case of the J-78 

canal, also with multiple samples, this rule is absent, which can be explained by the smaller 

distance between sites. In this case, on the downstream site there is a higher value of total 

phosphor and orthophosphate indicating agricultural activities in the catchment area. 

Analysed content of total Nitrogen and Phosphor, the most indicative base macro-nutrients for 

evaluating the aquatic trophic levels, point out the danger of water eutrophication in the canal 

network of the drainage basin. These parameters are mostly indicative of diffuse pollution that 

originates from agriculture. Higher concentrations of nutrients in the lowland, low flow rate canal 

waters leads to emergence and intensification of eutrophication, with all its negative side effects. 

Aside from its ecological implication, eutrophication has hydro-technical aspects, such as, 
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increase of hydraulic resistance, reducing the throughput of the canal, disturbances in water 

management facilities, etc. Total Nitrogen is better than the III class only on 4 sites, while total 

Phosphor is in this category on 5 sites. Total Phosphor is in the IV and V class on a high number 

of locations (9). 

Our legislation doesn't specify the limit values of these parameters, that signify the degree of 

development of the eutrophication process, therefore foreign experiences and norms are used (US 

EPA, 2000; Dodds, 2006, etc). Limit values mentioned in literature, for parameters of importance 

in the eutrophication process - Nitrogen and Phosphor, are for oligotrophic, mesotrophic and 

eutrophic aquatic levels. Most frequently used limit values are presented in table 1. Total Nitrogen 

content indicates only 3 sites that are mesotrophic, while the other 13 are in the eutrophic aquatic 

level. Total Phosphor content indicates 2 locations in the mesotrophic, and 14 in the eutrophic 

state. 

 

table 4: Limit values of nitrogen and phosphor content for the level of eutrophication 

Parameter 
Aquatic level 

Oligotrophic Mesotrophic Eutrophic 

Total nitrogen (mg/l) < 0,7 0,7 - 1,5 > 1,5 

Total phosphor (mg/l) < 0,025 0,025 - 0,075 > 0,075 

 

In the second phase water samples were taken on 9 more sites, which including the previous 16 

makes total number of samples 25, where laboratory testing was carried out and the content of the 

required parameters in the water was determined. In this phase samples were taken on the 

following canals: J-334, two samples, J-362, two samples, J-152, J-134, J-48, J-436, J-III. Water 

quality analysis parameters were the same as in the first phase. 

Obtained results, other than sites variability, indicate a general unsatisfactory state of water 

quality in canals of analyzed basin. High COD and BOD5 indicate various organic pollution. 

Values of these parameters are in most cases (7 sites) in the IV-V class. Class III of BOD5 is 

present only on the samples of canal J-362, near the bridge in Sirig, and J-362, on the Čenej-

Irmovo road sites. The worst quality with both parameters in the V class are locations J-436, near 

the bridge on the Sirig-Zmajevo road, and J-152, near the residential blocks in Temerin. 

Content of total Nitrogen and Phosphorous must necessarily be analyzed considering their 

influence on eutrophication of canal water and all the consequences that come from it, ecological 

as well as hydrotechnical. These parameters mostly indicate dispersed pollution that originates in 

agricultural activities, although other anthropogenic activities can lead to their increase. Total 

Nitrogen is on seven sites in class III, while on the location J-134, on the bridge at the entrance to 

Žabalj from Gospođinci, it is in class IV, and on location J-152, near the residential blocks in 

Temerin, in class V. In the case of total Phosphorous, there is a very pronounced variability in the 

values obtained, so the analyzed samples belong to Classes I to V. Best quality of water, in terms 

of total Phosphorous, was found on locations J-334, on the Temerin-Sirig road, on the bridge near 

the landfill, and J-334, near Bački Jarak, from the Mladena Sojanovića street. Exceptionally bad 

water quality was found on locations J-436, on the Sirig-Zmajevo road, J-152, near the residential 

blocks in Temerin, and J-134, on the bridge at the entrance to Žabalj from Gospođinci. These 
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three sites have the content of total Phosphorous in class V. Other sites have values in classes II-

III, III, and IV. 

Based on the presented, it can be concluded that the endangerment of the water quality in 

Jegrička is evident and that in order to improve the existing situation it is necessary to take 

appropriate measures in the drainage basin. The application of Wetlands in the Jegrička 

basin imposes itself as an ecologically and economically justified approach, in accordance 

with the principles of sustainable development, i.e. human well-being in the unpolluted 

natural environment. 

 

2.9.3 Water analysis reports on the requested parameters 

 

Below is a report of the accredited laboratory on the testing of the water parameters at 25 sites of 

the canal network of the Jegrička basin. 
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ANALYSIS REPORT No:  0404‐63/3 

Date:  11.06.2018. 

USER/APPLICANT DATA

User name:     Biro Neptun Inženjering doo

Address:  Post no.: 21000 

Municipalty: Novi Sad 

Fax: 021/475‐4990 

Place: Novi Sad 

Street and no.: Maksima Gorkog 39   

Tel.: 021/456‐011 

E‐mail: office@bironeptun.co..rs   

Contact:    

Request date and no.:  0404‐63/1,  03.05.2018. 

Offer date and no.:  0404‐63/2,  03.05.2018. 

Contract date and no.:  ‐ 

SAMPLE TYPE DATA AND THE SAMPLING METHOD 

Sampling subject:  Surface water

Sampling field:  physical and chemical tests 

Sampling location:  Jegrička and tributary canals 

Sampling goal:  user request, comparison with the legislation

Note: 

Samples are stored in the laboratory 10 days after the release of the report 

TEST RESULTS APPLY ONLY TO THE EXAMINED SAMPLES

 Department Director

         ________________________________ 
Prof. dr Božo Dalmacija 
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PHYSICAL AND CHEMICAL TEST RESULTS  

Sample subject:   surface water 

Sample type:  current

Sampling location:  J‐480 – downstream from "Aretol" cold storage 

Sampling coordinates:  N  E 

Sampling procedure:  SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Sampling process:  by hand 

Sampling done by:  Miloš Dubovina 

Sampling date and time:  23.05.2018.   1120‐1130 

Weather conditions during 
sampling: 

without percipation

Date of receipt in the laboratory:  23.05.2018. 

Sample ID:  776/2018 

Sampling date:   23‐30.05.2018. 

Parameter  Units Method  
Measured 
value 

oC  23,8  ±0,1  ‐ 
oC  23,1  ±0,1  ‐ 

descriptive  sans ‐  ‐ 

Air temperature 
Water temperature 
Colour* 
Odour* 

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually 
visually sans ‐  ‐ 

Turbidity*  visually 
white precipit.

in the canal ‐  ‐ 

SRPS H.Z1.111:1987  7,46  ±0,02  I 
µS/cm  SRPS EN 27888:1993  1046  ±20  III 
mg/l  SM 2540 D  63  ±3,4  III 
mgO2/l SRPS ISO 6060:1994  81  ±9,3  IV 
mg O2/l H1.002  31  ±11  V 
mgN/l H1.011  4,21  ±1,39  III 
mgN/l H1.003  4,12  ±1,14  ‐ 
mgN/l SRPS ISO H.Z1.184:1974  1,49  ±0,57  IV 
mgN/l SRPS ISO 7890‐3:1994  0,083  ±0,030  I 

pH 

Electrical conducitivity 
Total Suspended Solids 
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl 
Ammonium ion
Nitrates
Nitrites mgN/l SRPS EN 26777:2009  0,012  ±0,002  II 

descriptive 

descriptive 

Measure. 
uncertainity Class** 
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mgP/l SRPS EN ISO 6878:2008  0,930  ±0,129  IV 
mgP/l SRPS EN ISO 6878:2008  0,755  ±0,133  V 

Total Phosphor 
Orthophosphates 
Chlorides mg/l SRPS ISO 9297:1997  77  ±6,4  II 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 
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J‐480 – downstream from wastewater treatment plant Stepanovićevo 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

23.05.2018.   1220‐1230 

23.05.2018. 

777/2018 

23‐30.05.2018. 

oC  24,5  ±0,1  ‐ 
oC  22,3  ±0,1  ‐ 

descriptive Sans  ‐  ‐ 

Sans ‐  ‐ 

Sans ‐  ‐ 

7,38  ±0,02  I 
µS/cm  1011  ±20  III 
mg/l  129  ±7  III 
mgO2/l 107  ±12  IV 
mg O2/l 37  ±13  V 
mgN/l 5,38  ±1,62  III 
mgN/l 4,41  ±1,22  ‐ 
mgN/l 0,916  ±0,352  IV 
mgN/l 0,918  ±0,330  I 
mgN/l 0,054  ±0,011  III 
mgP/l 0,946  ±0,131  IV 
mgP/l

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually
visually
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

SRPS EN ISO 6878:2008  0,790  ±0,139  V 

Sample subject:   surface water 

Sample type:  current

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process:  by hand 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 

without percipation

Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

Air temperature 
Water temperature 
Colour* 
Odour* 
Turbidity* 
pH 

Electrical conducitivity 
Total Suspended Solids 
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl 
Ammonium ion
Nitrates
Nitrites
Total Phosphor  
Orthophosphates 

descriptive
descriptive
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Chlorides mg/l SRPS ISO 9297:1997  80  ±7  II 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 
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J‐III‐1 – near the landfill 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

23.05.2018.   0915‐0925 

23.05.2018. 

778/2018 

23‐30.05.2018. 

oC  22,8  ±0,1  ‐ 
oC  23,0  ±0,1  ‐ 

descriptive Sans ‐  ‐ 

Sans ‐  ‐ 

Sans ‐  ‐ 

8,06  ±0,02  I 
µS/cm  890  ±18  I 
mg/l  53  ±3  III 
mgO2/l 88  ±10  IV 
mg O2/l 34  ±12  V 
mgN/l 6,19  ±1,86  III 
mgN/l 6,17  ±1,70  ‐ 
mgN/l 3,17  ±1,22  V 
mgN/l <0,02  ‐  I 
mgN/l 0,016  ±0,003  II 
mgP/l 2,82  ±0,39  V 
mgP/l 2,78  ±0,49  V 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually
visually
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

SRPS EN ISO 6878:2008 

Air temperature 
Water temperature 
Colour* 
Odour* 
Turbidity* 
pH 

Electrical conducitivity 
Total Suspended Solids 
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl 
Ammonium ion
Nitrates
Nitrites
Total Phosphor  
Orthophosphates 

descriptive
descriptive
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Chlorides mg/l SRPS ISO 9297:1997  38  ±3  I 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 
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J‐III‐1 – 20m before the Jegrička confluence 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

23.05.2018.   0940‐0950 

23.05.2018. 

779/2018 

23‐30.05.2018. 

oC  23,0  ±0,1  ‐ 
oC  23,1  ±0,1  ‐ 

Sans ‐  ‐ 

Sans ‐  ‐ 

Sans ‐  ‐ 

7,96  ±0,02  I 
µS/cm  1716  ±34  IV 
mg/l  38  ±2  III 
mgO2/l 47  ±5  IV 
mg O2/l 26  ±9  IV/V 
mgN/l 5,32  ±1,63  III 
mgN/l 5,29  ±1,46  ‐ 
mgN/l 3,49  ±1,34  V 
mgN/l <0,02  ‐  I 
mgN/l 0,025  ±0,005  II 
mgP/l 1,49  ±0,20  V 
mgP/l 1,26  ±0,22  V 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually
visually
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

SRPS EN ISO 6878:2008 

Air temperature 
Water temperature 
Colour* 
Odour* 
Turbidity* 
pH 

Electrical conducitivity 
Total Suspended Solids 
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl 
Ammonium ion
Nitrates
Nitrites
Total Phosphor  
Orthophosphates 

descriptive
descriptive
descriptive
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Chlorides mg/l SRPS ISO 9297:1997  86  ±7  II 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 
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J‐1 – 30m before the Jegrička confluence 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

23.05.2018.   1015‐1025 

23.05.2018. 

780/2018 

23‐30.05.2018. 

oC  23,4  ±0,1  ‐ 
oC  22,8  ±0,1  ‐ 

‐  ‐ 

‐  ‐ 

‐  ‐ 

8,01  ±0,02  I 
µS/cm  1303  ±26  III 
mg/l  <12  ‐  I 
mgO2/l <32  ‐  II/III 
mg O2/l 10  ±3,6  IV 
mgN/l 2,94  ±0,92  III 
mgN/l 2,94  ±0,81  ‐ 
mgN/l 0,548  ±0,210  III 
mgN/l <0,02  ‐  I 
mgN/l <0,005  ‐  I 
mgP/l 0,373  ±0,052  III 
mgP/l 0,264  ±0,046  IV 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

Sans
Sans
Sans

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually
visually
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

SRPS EN ISO 6878:2008 

Air temperature 
Water temperature 
Colour* 
Odour* 
Turbidity* 
pH 

Electrical conducitivity 
Total Suspended Solids 
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl 
Ammonium ion
Nitrates
Nitrites
Total Phosphor  
Orthophosphates 

descriptive
descriptive
descriptive

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 
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Chlorides mg/l SRPS ISO 9297:1997  41  ±3  I 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 
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J‐II– 30m before the Jegrička confluence 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

23.05.2018.   1015‐1025 

23.05.2018. 

781/2018 

23‐30.05.2018. 

oC  23,5  ±0,1  ‐ 
oC  23,4  ±0,1  ‐ 

Sans ‐  ‐ 

Sans ‐  ‐ 

Sans ‐  ‐ 

7,63  ±0,02  I 
µS/cm  1251  ±24  III 
mg/l  87  ±5  III 
mgO2/l 43  ±5  IV 
mg O2/l 23  ±8  IV 
mgN/l 1,18  ±0,39  II 
mgN/l 1,18  ±0,32  ‐ 
mgN/l 0,733  ±0,381  IV 
mgN/l <0,02  ‐  I 
mgN/l <0,005  ‐  I 
mgP/l 0,352  ±0,049  III 
mgP/l 0,259  ±0,046  IV 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually
visually
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

SRPS EN ISO 6878:2008 

Air temperature 
Water temperature 
Colour* 
Odour* 
Turbidity* 
pH 

Electrical conducitivity 
Total Suspended Solids 
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl 
Ammonium ion
Nitrates
Nitrites
Total Phosphor  
Orthophosphates 

descriptive
descriptive
descriptive
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Chlorides mg/l SRPS ISO 9297:1997  46  ±4  I 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 
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J‐334– downstream from the bridge in Bački Jarak 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

24.05.2018.   1015‐1025 

24.05.2018. 

784/2018 

24‐30.05.2018. 

oC  21,8  ±0,1  ‐ 
oC  21,5  ±0,1  ‐ 

Sans ‐  ‐ 

Sans ‐  ‐ 

Sans ‐  ‐ 

8,30  ±0,02  I 
µS/cm  1464  ±30  III 
mg/l  48  ±2,6  III 
mgO2/l 50  ±5,8  IV 
mg O2/l 40  ±14  V 
mgN/l 4,90  ±1,44  III 
mgN/l 4,70  ±1,30  ‐ 
mgN/l 1,43  ±0,55  IV 
mgN/l 0,191  ±0,069  I 
mgN/l 0,008  ±0,002  III 
mgP/l 0,550  ±0,076  IV 
mgP/l 0,479  ±0,084  IV 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually
visually
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

SRPS EN ISO 6878:2008 

Air temperature 
Water temperature 
Colour* 
Odour* 
Turbidity* 
pH 

Electrical conducitivity 
Total Suspended Solids 
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl 
Ammonium ion
Nitrates
Nitrites
Total Phosphor  
Orthophosphates 

descriptive
descriptive
descriptive
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Chlorides mg/l SRPS ISO 9297:1997  97  ±8  II/III 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 
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J‐152– 50m downstream of wastewater treatment plant Temerin 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

24.05.2018.   1015‐1025 

24.05.2018. 

785/2018 

24‐30.05.2018. 

oC  22,0  ±0,1  ‐ 
oC  21,9  ±0,1  ‐ 

Sans ‐  ‐ 

Sans ‐  ‐ 

Sans ‐  ‐ 

7,91  ±0,02  I 
µS/cm  1889  ±38  IV 
mg/l  80  ±4  III 
mgO2/l 65  ±7  IV 
mg O2/l 50  ±17  V 
mgN/l 9,75  ±3,11  IV 
mgN/l 5,29  ±1,46  ‐ 
mgN/l 4,48  ±1,72  V 
mgN/l 3,12  ±1,12  III 
mgN/l 1,34  ±0,27  V 
mgP/l 1,24  ±0,17  V 
mgP/l 1,03  ±0,18  V 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually
visually
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

SRPS EN ISO 6878:2008 

Air temperature 
Water temperature 
Colour* 
Odour* 
Turbidity* 
pH 

Electrical conducitivity 
Total Suspended Solids 
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl 
Ammonium ion
Nitrates
Nitrites
Total Phosphor  
Orthophosphates 

descriptive
descriptive
descriptive
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Chlorides mg/l SRPS ISO 9297:1997  155  ±13  IV 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 
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J‐362– Jegrička confluence 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

28.05.2018.   0810‐0820 

28.05.2018. 

801/2018 

28..05.‐04.06.2018. 

oC  SRPS H.Z1.106:1970 24,8  ±0,1  ‐ 
oC  SRPS H.Z1.106:1970 20,5  ±0,1  ‐ 

visually
greenish, 

clear  ‐  ‐ 

sans ‐  ‐ 

sans ‐  ‐ 

8,00  ±0,02  I 
µS/cm  1380  ±28  III 
mg/l  60  ±3  III 
mgO2/l 63  ±7  IV 
mg O2/l 6  ±2  II/III 
mgN/l 1,85  ±0,66  II/III 
mgN/l 1,76  ±0,48  ‐ 
mgN/l 0,631  ±0,242  IV 
mgN/l 0,088  ±0,032  I 
mgN/l <0,005  ‐  I 
mgP/l

visually 
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008  0,091  ±0,013  I 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

Air temperature  
Water temperature  
Colour* 

Odour* 
Turbidity* 
pH 

Electrical conducitivity  
Total Suspended Solids  
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl  
Ammonium ion
Nitrates
Nitrites
Total Phosphor

descriptive

descriptive
descriptive
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Orthophosphates mgP/l SRPS EN ISO 6878:2008  0,034  ±0,006  I 
Chlorides mg/l SRPS ISO 9297:1997  116  ±10  III 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 
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J‐334– on the bridge 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

28.05.2018.   0830‐0840 

28.05.2018. 

802/2018 

28..05.‐04.06.2018. 

oC  SRPS H.Z1.106:1970 24,8  ±0,1  ‐ 
oC  SRPS H.Z1.106:1970 20,6  ±0,1  ‐ 

‐  ‐ 

‐  ‐ 

‐  ‐ 

8,41  ±0,02  I 
µS/cm  957  ±20  I 
mg/l  <12  ‐  I 
mgO2/l 53  ±6  IV 
mg O2/l <4  ±1  II 
mgN/l 1,32  ±0,47  II 
mgN/l 1,18  ±0,33  ‐ 
mgN/l 0,231  ±0,089  II 
mgN/l 0,136  ±0,049  I 
mgN/l <0,005  ‐  I 
mgP/l 0,270  ±0,037  II 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

visually
greenish, 

clear 
sans
sans

visually 
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

Air temperature  
Water temperature  
Colour* 

Odour* 
Turbidity* 
pH 

Electrical conducitivity  
Total Suspended Solids  
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl  
Ammonium ion
Nitrates
Nitrites
Total Phosphor

descriptive

descriptive
descriptive
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Orthophosphates  mgP/l SRPS EN ISO 6878:2008  0,173  ±0,030  II 
Chlorides mg/l SRPS ISO 9297:1997  70  ±6  II 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 
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J‐152– near the factory in Gospođinci 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

28.05.2018.   0900‐0910 

28.05.2018. 

803/2018 

28..05.‐04.06.2018. 

oC  25,1  ±0,1  ‐ 
oC  20,5  ±0,1  ‐ 

greenish ‐  ‐ 

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually
visually
visually

unpleasant ‐  ‐ 

duckweed, 
hornwort ‐  ‐ 

SRPS H.Z1.111:1987  7,89  ±0,02  I 
µS/cm  SRPS EN 27888:1993  1674  ±34  IV 
mg/l  SM 2540 D  188  ±10  III 
mgO2/l SRPS ISO 6060:1994  125  ±14  IV/V 
mg O2/l H1.002  16  ±6  IV 
mgN/l H1.011  6,83  ±1,93  III 
mgN/l H1.003  6,47  ±1,79  ‐ 
mgN/l SRPS ISO H.Z1.184:1974  5,01  ±1,92  V 
mgN/l SRPS ISO 7890‐3:1994  0,350  ±0,126  I 
mgN/l SRPS EN 26777:2009  0,007  ±0,001  I 
mgP/l SRPS EN ISO 6878:2008  1,49  ±0,21  V 

Parameter  Units Method   Measured 
value 

Measure. 
uncertainity Class** 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

Air temperature  
Water temperature  
Colour* 
Odour*
Turbidity* 

pH 

Electrical conducitivity  
Total Suspended Solids  
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl  
Ammonium ion
Nitrates
Nitrites
Total Phosphor

descriptive
descriptive
descriptive



UNIVERZITET U NOVOM SADU 
PRIRODNO-MATEMATIČKI FAKULTET 

DEPARTMAN ZA HEMIJU, BIOHEMIJU I ZAŠTITU ŽIVOTNE SREDINE 
LABORATORIJA ZA HEMIJSKA ISPITIVANJA ŽIVOTNE SREDINE „DR MILENA 

DALMACIJA“ 
Trg Dositeja Obradovića 3, 21000 Novi Sad 

tel: 021/450-041, 6350-672; fax: 021/454-065 
e-mail: hemijska.laboratorija@dh.uns.ac.rs,               www.hemijskalaboratorija.rs 

PIB 101635863;  Broj prijave za PDV: 132677176 Matični broj: 08104620;    
Šifra delatnosti: 80321; Broj tekućeg računa: 840-1711666-19 Uprava za trezor 

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
Tests of Environment. The report shall only be valid as a whole with the original seal

Page 23 of 34 

Orthophosphates  mgP/l SRPS EN ISO 6878:2008  1,12  ±0,20  V 
Chlorides mg/l SRPS ISO 9297:1997  113  ±9  III 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 
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J‐244 - Jegrička confluence 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

28.05.2018.   0920‐0930 

28.05.2018. 

804/2018 

28..05.‐04.06.2018. 

oC  SRPS H.Z1.106:1970 25,5  ±0,1  ‐ 
oC  SRPS H.Z1.106:1970 20,5  ±0,1  ‐ 

‐  ‐ 

‐  ‐ 

‐  ‐ 

8,40  ±0,02  I 
µS/cm  1320  ±36  III 
mg/l  74  ±4  III 
mgO2/l 53  ±6  IV 
mg O2/l <4  ‐1  II 
mgN/l 3,14  ±0,98  III 
mgN/l 2,94  ±0,81  ‐ 
mgN/l 0,627  ±0,241  IV 
mgN/l 0,202  ±0,073  I 
mgN/l <0,005  ‐  I 
mgP/l 0,059  ±0,008  I 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

visually
greenish, 

clear 
sans
sans

visually 
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

Air temperature  
Water temperature  
Colour* 

Odour* 
Turbidity* 
pH 

Electrical conducitivity  
Total Suspended Solids  
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl  
Ammonium ion
Nitrates
Nitrites
Total Phosphor

descriptive

descriptive
descriptive
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Orthophosphates  mgP/l SRPS EN ISO 6878:2008  0,046  ±0,008  I 
Chlorides mg/l SRPS ISO 9297:1997  67  ±6  II 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 
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J‐134 - Jegrička confluence 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

28.05.2018.   1020‐1030 

28.05.2018. 

805/2018 

28..05.‐04.06.2018. 

oC  26,0  ±0,1  ‐ 
oC 

Method 

SRPS H.Z1.106:1970 

SRPS H.Z1.106:1970 20,6  ±0,1  ‐ 

vizuelno 

greenish, 
slightly
cloudy

‐  ‐ 

vizuelno unpleasant ‐  ‐ 

vizuelno ‐  ‐ 

SRPS H.Z1.111:1987  7,41  ±0,02  I 
µS/cm  SRPS EN 27888:1993  1198  ±24  III 
mg/l  SM 2540 D  186  ±10  III 
mgO2/l SRPS ISO 6060:1994  155  ±18  V 
mg O2/l H1.002  20  ±7  IV 
mgN/l H1.011  16,1  ±4,5  IV/V 
mgN/l H1.003  14,7  ±4,1  ‐ 
mgN/l SRPS ISO H.Z1.184:1974  8,64  ±3,32  V 
mgN/l SRPS ISO 7890‐3:1994  1,37  ±0,49  I 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

Parameter  Units Measured 
value 

Measure. 
uncertainity Class** 

duckweed, 
hornwort

Air temperature  
Water temperature 

Colour* 

Odour*

Turbidity* 

pH 

Electrical conducitivity  
Total Suspended Solids  COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl  
Ammonium ion
Nitrates
Nitrites

descriptive

descriptive

descriptive
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mgN/l SRPS EN 26777:2009  <0,005  ‐  I 
mgP/l SRPS EN ISO 6878:2008  1,56  ±0,22  V 
mgP/l SRPS EN ISO 6878:2008  1,51  ±0,26  V 

Nitrites 
Total Phosphor 
Orthophosphates 
Chlorides mg/l SRPS ISO 9297:1997  61  ±5  II 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 



UNIVERZITET U NOVOM SADU 
PRIRODNO-MATEMATIČKI FAKULTET 

DEPARTMAN ZA HEMIJU, BIOHEMIJU I ZAŠTITU ŽIVOTNE SREDINE 
LABORATORIJA ZA HEMIJSKA ISPITIVANJA ŽIVOTNE SREDINE „DR MILENA 

DALMACIJA“ 
Trg Dositeja Obradovića 3, 21000 Novi Sad 

tel: 021/450-041, 6350-672; fax: 021/454-065 
e-mail: hemijska.laboratorija@dh.uns.ac.rs,               www.hemijskalaboratorija.rs 

PIB 101635863;  Broj prijave za PDV: 132677176 Matični broj: 08104620;    
Šifra delatnosti: 80321; Broj tekućeg računa: 840-1711666-19 Uprava za trezor 

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
Tests of Environment. The report shall only be valid as a whole with the original seal

Page 28 of 34 

J‐78 – near the fishpond 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

28.05.2018.   1040‐1050 

28.05.2018. 

806/2018 

28..05.‐04.06.2018. 

oC  26,2  ±0,1  ‐ 
oC  20,6  ±0,1  ‐ 

‐  ‐ 

‐  ‐ 

‐  ‐ 

9,89  ±0,02  V 
µS/cm  684  ±14  I 
mg/l  58  ±3  III 
mgO2/l 62  ±7  IV 
mg O2/l 5  ±2  II/III 
mgN/l 2,49  ±0,78  III 
mgN/l 2,35  ±0,65  ‐ 
mgN/l 0,177  ±0,068  I 
mgN/l 0,145  ±0,052  I 
mgN/l <0,005  ‐  I 
mgP/l 0,250  ±0,035  II 
mgP/l 0,115  ±0,020  II 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

greenish
sans
sans

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually
visually
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

SRPS EN ISO 6878:2008 

Air temperature 
Water temperature 
Colour* 
Odour* 
Turbidity* 
pH 

Electrical conducitivity 
Total Suspended Solids 
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl 
Ammonium ion
Nitrates
Nitrites
Total Phosphor  
Orthophosphates 

descriptive
descriptive
descriptive
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Chlorides mg/l SRPS ISO 9297:1997  62  ±5  II 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 
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J‐78 – at the bridge 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

28.05.2018.   1045‐1055 

28.05.2018. 

807/2018 

28..05.‐04.06.2018. 

oC  26,8  ±0,1  ‐ 
oC  20,6  ±0,1  ‐ 

‐  ‐ 

‐  ‐ 

‐  ‐ 

9,88  ±0,02  V 
µS/cm  630  ±12  I 
mg/l  56  ±3  III 
mgO2/l 67  ±8  IV 
mg O2/l 7  ±2  III/IV 
mgN/l 3,23  ±0,95  III 
mgN/l 3,23  ±0,89  ‐ 
mgN/l 0,562  ±0,216  III 
mgN/l <0,02  ‐  I 
mgN/l <0,005  ‐  I 
mgP/l 0,065  ±0,009  I 
mgP/l 0,031  ±0,005  I 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

greenish
sans
sans

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually
visually
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

SRPS EN ISO 6878:2008 

Air temperature 
Water temperature 
Colour* 
Odour* 
Turbidity* 
pH 

Electrical conducitivity 
Total Suspended Solids 
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl 
Ammonium ion
Nitrates
Nitrites
Total Phosphor  
Orthophosphates 

descriptive
descriptive
descriptive
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Chlorides mg/l SRPS ISO 9297:1997  56  ±5  II 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 
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J‐48 – at the bridge 

N  E 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Miloš Dubovina 

28.05.2018.   1105‐1115 

28.05.2018. 

808/2018 

28..05.‐04.06.2018. 

oC  27,0  ±0,1  ‐ 
oC  20,7  ±0,1  ‐ 

‐  ‐ 

‐  ‐ 

‐  ‐ 

8,08  ±0,02  I 
µS/cm  775  ±16  I 
mg/l  <12  ‐  I 
mgO2/l 51  ±6  IV 
mg O2/l 4  ±1  II 
mgN/l 0,704  ±0,31  I 
mgN/l 0,588  ±0,16  ‐ 
mgN/l <0,006  ‐  I 
mgN/l 0,116  ±0,042  I 
mgN/l <0,005  ‐  I 
mgP/l 0,733  ±0,102  IV 
mgP/l 0,598  ±0,105  V 

Sample subject:  

Sample type: 

Sampling location: 

Sampling coordinates: 

Sampling procedure: 

Sampling process: 

Sampling done by: 

Sampling date and time: 
Weather conditions during 
sampling: 
Date of receipt in the laboratory: 

Sample ID: 

Sampling date:  

surface water 

current

by hand 

without percipation

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 

greenish
sans
sans

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually
visually
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

SRPS EN ISO 6878:2008 

Air temperature 
Water temperature 
Colour* 
Odour* 
Turbidity* 
pH 

Electrical conducitivity 
Total Suspended Solids 
COD
BOD5 
Total Nitrogen
Total Nitrogen per Kjeldahl 
Ammonium ion
Nitrates
Nitrites
Total Phosphor  
Orthophosphates 

descriptive
descriptive
descriptive
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Chlorides mg/l SRPS ISO 9297:1997  53  ±4  I/II 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

Parameter  Units Method  
Measured 
value 

Measure. 
uncertainity Class** 
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OPINION AND INTERPRETATION OF RESULTS

Report done by:  Report approved by:

............................................  ......................................
Vesna Pešić, technical laboratory manager                                                     Snežana Maletić, chief of laboratory

 Director of the Department of Chemistry, Biochemistry and Environmental Protection

..................................................

Prof. dr Božo Dalmacija
- end of report  ‐ 
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ANALYSIS REPORT No:  0404‐63/4 

Date:  22.10.2018. 

USER/APPLICANT DATA

User name:     Biro Neptun Inženjering doo

Address: 

Request date and no.:  0404‐63/1,  03.05.2018. 

Offer date and no.:  0404‐63/2,  03.05.2018. 

Contract date and no.:  ‐ 

SAMPLE TYPE DATA AND THE SAMPLING METHOD

Sampling subject: surface water

Sampling field: physical and chemical tests

Sampling location: Jegrička and tributary canals 

Sampling goal: user request, comparison with the legislation

Note: 

Samples are stored in the laboratory 10 days after the release of the report 

TEST RESULTS APPLY ONLY TO THE EXAMINED SAMPLES

Department Director

         ________________________________ 
Prof. dr Jasmina Agbaba 

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
Tests of Environment. The report shall only be valid as a whole with the original seal

Post no.: 21000 

Municipalty: Novi Sad 

Fax: 021/475‐4990 

Place: Novi Sad 

Street and no.: Maksima Gorkog 39    

Tel.: 021/456‐011 

E‐mail: office@bironeptun.co..rs   

Contact:    
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PHYSICAL AND CHEMICAL TEST RESULTS

Sample subject: surface water

Sample type: current

Sampling location: J‐334 – bridge near the landfill 

Sampling coordinates: N  45°25´28.19´´  E  19°51´26.05´´ 

Sampling procedure: SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Sampling process: by hand

Sampling done by: Radivoj Tomić 

Sampling date and time: 02.10.2018.   1100‐1110 

Weather conditions during
sampling:

without precipitation

Date of receipt in the laboratory: 02.10.2018. 

Sample ID: 1653/2018 

Sampling date: 02‐10.10.2018. 

Parameter Units Meassured
value

oC  12,9  ±0,1  ‐ Air temperature 
Water temperature oC 

Method 

SRPS H.Z1.106:1970 

SRPS H.Z1.106:1970 14,7  ±0,1  ‐ 

Colour*  descriptive visually

yellow‐
green, 
slightly‐

    blured 

‐  ‐ 

sans ‐  ‐ 

sans ‐  ‐ 

8,72  ±0,02  V 
µS/cm  1287  ±26  III 
mg/l  56  ±3  III‐V 
mgO2/l 80  ±9  IV 
mg O2/l 8  ±3  IV 
mgN/l 5,77  ±1,66  III 
mgN/l 5,73  ±1,58  ‐ 

Odour* 
Turbidity* 
pH 

Electrical conductivity 
Total Suspended Solids 
COD
BOD5 
Total Nitrogen 
Total Nitrogen per Kjeldahl 
Amonium ion mgN/l

visually 
visually

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974  1,16  ±0,45  IV 

Measure.
uncertainity Class**

descriptive
descriptive

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
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Parameter Unit Method
Meassured
 value

mgN/l SRPS ISO 7890‐3:1994  0,035  ±0,013  I 
mgN/l SRPS EN 26777:2009  <0,005  ‐  I 
mgP/l SRPS EN ISO 6878:2008  <0,011  ‐  I 
mgP/l SRPS EN ISO 6878:2008  <0,011  ‐  I 

Nitrates 
Nitrites
Total Phosphorous 
Orthophosphates
Chlorides mg/l SRPS ISO 9297:1997  95  ±8  II 

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

Measure.
uncertainity Class**

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
Tests of Environment. The report shall only be valid as a whole with the original seal
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J‐362 – bridge in Sirig, on the road to Zmajevo

N  45°26´09.93´´  E  19°48´05.70´´ 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Radivoj Tomić 

02.10.2018.   1200‐1210 

02.10.2018. 

1654/2018 

02‐10.10.2018. 

oC  17,8  ±0,1  ‐ 
oC  14,3  ±0,1  ‐ 

‐  ‐ 

‐  ‐ 

‐  ‐ 

8,47  ±0,02  I 
µS/cm  1235  ±25  III 
mg/l  43  ±2  III‐V 
mgO2/l 88  ±10  IV 
mg O2/l 6  ±2  III 
mgN/l 5,25  ±1,56  III 
mgN/l 5,21  ±1,43  ‐ 
mgN/l 1,43  ±0,55  V 
mgN/l

visually 
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994  0,042  ±0,015  I 

Sample subject: surface water

Sample type: current

Sampling location:

Sampling coordinates:

Sampling procedure:

Sampling process: by hand

Sampling done by:

Sampling date and time:
Weather conditions during
sampling:

without precipitation

Date of receipt in the laboratory:

Sample ID:

Sampling date:

Parameter Units Meassured
value

Method 

SRPS H.Z1.106:1970 

SRPS H.Z1.106:1970 

Measure.
uncertainity Class**

Air temperature 
Water temperature

Colour*  descriptive visually

yellow‐
green, 
slightly‐

    blured 
sans
sans

Odour* 
Turbidity* 
pH 

Electrical conductivity  
Total Suspended Solids  
COD
BOD5 
Total Nitrogen 
Total Nitrogen per Kjeldahl  
Amonium ion
Nitrates

descriptive
descriptive
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mgN/l SRPS EN 26777:2009  <0,005  ‐  I 
mgP/l SRPS EN ISO 6878:2008  0,355  ±0,049  III 
mgP/l SRPS EN ISO 6878:2008  0,208  ±0,037  III‐IV 
mg/l SRPS ISO 9297:1997  87  ±7  II 

 
Nitrites

Total Phosphorous  
Orthophosphates
Chlorides

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

Parameter Unit Method
Meassured
 value

Measure.
uncertainity Class**

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
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J‐362 – on the Čenej‐Irmovo road 

N  45°22´23.93´´  E  19°46´43.54´´ 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Radivoj Tomić 

02.10.2018.   1440‐1450 

02.10.2018. 

1655/2018 

02‐10.10.2018. 

oC  19,1  ±0,1  ‐ 
oC  14,2  ±0,1  ‐ 

‐  ‐ 

‐  ‐ 

‐  ‐ 

8,25  ±0,02  I 
µS/cm  1295  ±26  III 
mg/l  43  ±2  III‐V 
mgO2/l 88  ±10  IV 
mg O2/l 6  ±2  II‐III 
mgN/l 5,25  ±1,59  III 
mgN/l 5,21  ±1,43  ‐ 
mgN/l 1,43  ±0,55  V 
mgN/l

visually
visually

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994  0,042  ±0,015  I 

Sample subject: surface water

Sample type: current

Sampling location:

Sampling coordinates:

Sampling procedure:

Sampling process: by hand

Sampling done by:

Sampling date and time:
Weather conditions during
sampling:

without precipitation

Date of receipt in the laboratory:

Sample ID:

Sampling date:

Parameter Units Meassured
value

Method 

SRPS H.Z1.106:1970 

SRPS H.Z1.106:1970 

Measure.
uncertainity Class**

Air temperature 
Water temperature

Colour*  descriptive visually

yellow‐
green, 
slightly‐

    blured 
sans
sans

Odour* 
Turbidity* 
pH 

Electrical conductivity  
Total Suspended Solids  
COD
BOD5 
Total Nitrogen 
Total Nitrogen per Kjeldahl  
Amonium ion
Nitrates

descriptive
descriptive
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mgN/l SRPS EN 26777:2009  <0,005  ‐  I 
mgP/l SRPS EN ISO 6878:2008  0,355  ±0,049  III 
mgP/l SRPS EN ISO 6878:2008  0,208  ±0,037  III‐IV 
mg/l SRPS ISO 9297:1997  87  ±7  II 

Parameter Unit Method
Meassured
 value

Measure.
uncertainity Class** 

Nitrites

Total Phosphorous  
Orthophosphates
Chlorides

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 
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J‐436 – bridge on the Sirig-Zmajevo road 

N  45°26´26.35´´  E  19°45´00.75´´ 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Radivoj Tomić 

02.10.2018.   1228‐1240 

02.10.2018. 

1656/2018 

02‐10.10.2018. 

oC  18,0  ±0,1  ‐ 
oC  14,8  ±0,1  ‐ 

‐  ‐ 

‐  ‐ 

‐  ‐ 

8,51  ±0,02  I 
µS/cm  1308  ±26  III 
mg/l  51  ±3  III‐V 
mgO2/l 212  ±24  V 
mg O2/l 60  ±21  V 
mgN/l 5,00  ±1,55  III 
mgN/l 4,95  ±1,37  ‐ 
mgN/l 2,06  ±0,79  V 
mgN/l

visually
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994  0,048  ±0,017  I 

Sample subject: surface water

Sample type: current

Sampling location:

Sampling coordinates:

Sampling procedure:

Sampling process: by hand

Sampling done by:

Sampling date and time:
Weather conditions during
sampling:

without precipitation

Date of receipt in the laboratory:

Sample ID:

Sampling date:

Parameter Units Meassured
value

Method 

SRPS H.Z1.106:1970 

SRPS H.Z1.106:1970 

Measure.
uncertainity Class**

Air temperature 
Water temperature

Colour*  descriptive visually

yellow‐
green, 
slightly‐

    blured 
sans
sans

Odour* 
Turbidity* 
pH 

Electrical conductivity  
Total Suspended Solids  
COD
BOD5 
Total Nitrogen 
Total Nitrogen per Kjeldahl  
Amonium ion
Nitrates

descriptive
descriptive
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mgN/l SRPS EN 26777:2009  <0,005  ‐  I 
mgP/l SRPS EN ISO 6878:2008  1,38  ±0,19  V 
mgP/l SRPS EN ISO 6878:2008  1,11  ±0,20  V 
mg/l SRPS ISO 9297:1997  69  ±6  II 

Parameter Unit Method
Meassured
 value

Measure.
uncertainity Class** 

Nitrites

Total Phosphorous  
Orthophosphates
Chlorides

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 
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J‐152 – canal near the residendial blocks in Temerin 

N  45°23´52.63´´  E  19°53´09.63´´ 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Radivoj Tomić 

02.10.2018.   1228‐1240 

02.10.2018. 

1657/2018 

02‐10.10.2018. 

Method

oC  SRPS H.Z1.106:1970 10,8  ±0,1  ‐ 
oC  SRPS H.Z1.106:1970 12,5  ±0,1  ‐ 

descriptive visually 
brown, 

blurred ‐  ‐ 

unpleasant ‐  ‐ 

duckweed ‐  ‐ 

8,14  ±0,02  I 
µS/cm  1740  ±35  IV 
mg/l  180  ±10  III‐V 
mgO2/l 361  ±41  V 
mg O2/l 112  ±39  V 
mgN/l 70,6  ±20,8  V 
mgN/l 70,6  ±19,5  ‐ 
mgN/l 21,2  ±8,2  V 
mgN/l 0,042  ±0,015  I 
mgN/l <0,005  ‐  I 
mgP/l

visually 
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008  3,20  ±0,44  V 

Sample subject: surface water

Sample type: current

Sampling location:

Sampling coordinates:

Sampling procedure:

Sampling process: by hand

Sampling done by:

Sampling date and time:
Weather conditions during
sampling:

without precipitation

Date of receipt in the laboratory:

Sample ID:

Sampling date:

Parameter Units Meassured
value

Measure.
uncertainity Class**

Air temperature 
Water temperature

Colour* 

descriptive
descriptive

Odour* 
Turbidity* 
pH 

Electrical conductivity  
Total Suspended Solids  
COD
BOD5 
Total Nitrogen 
Total Nitrogen per Kjeldahl  
Amonium ion
Nitrates
Nitrites
Total Phosphorous
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mgP/l SRPS EN ISO 6878:2008  3,09  ±0,54  V 
mg/l SRPS ISO 9297:1997  71  ±6  II 

Parameter Unit Method
Meassured
 value

Measure.
uncertainity Class** 

Orthophosphates
Chlorides

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 
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J‐48 – at the bridge on the Novi Sad‐Zrenjanin road

N  45°22´53.62´´  E  20°08´56.74´´ 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Radivoj Tomić 

02.10.2018.   0800‐0810 

02.10.2018. 

1658/2018 

02‐10.10.2018. 

oC  8,9  ±0,1  ‐ 
oC  13,8  ±0,1  ‐ 

‐  ‐ 

‐  ‐ 

‐  ‐ 

8,27  ±0,02  I 
µS/cm  1740  ±36  III 
mg/l  56  ±3  III‐V 
mgO2/l 96  ±11  IV 
mg O2/l 30  ±10  V 
mgN/l 4,83  ±1,4  III 
mgN/l 4,69  ±1,3  ‐ 
mgN/l 1,65  ±0,6  IV‐V 
mgN/l

visually 
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994  0,142  ±0,051  I 

Sample subject: surface water

Sample type: current

Sampling location:

Sampling coordinates:

Sampling procedure:

Sampling process: by hand

Sampling done by:

Sampling date and time:
Weather conditions during
sampling:

without precipitation

Date of receipt in the laboratory:

Sample ID:

Sampling date:

Parameter Units Meassured
value

Method 

SRPS H.Z1.106:1970 

SRPS H.Z1.106:1970 

Measure.
uncertainity Class**

Air temperature 
Water temperature

Colour*  descriptive visually

yellow‐
green, 
slightly‐

    blured 
sans
sans

Odour* 
Turbidity* 
pH 

Electrical conductivity  
Total Suspended Solids  
COD
BOD5 
Total Nitrogen 
Total Nitrogen per Kjeldahl  
Amonium ion
Nitrates

descriptive
descriptive

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
Tests of Environment. The report shall only be valid as a whole with the original seal
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mgN/l SRPS EN 26777:2009  <0,005  ‐  I 
mgP/l SRPS EN ISO 6878:2008  0,414  ±0,057  II‐III 
mgP/l SRPS EN ISO 6878:2008  0,362  ±0,064  IV 
mg/l SRPS ISO 9297:1997  66  ±5  II 

Parameter Unit Method
Meassured
 value

Measure.
uncertainity Class** 

Nitrites

Total Phosphorous  
Orthophosphates
Chlorides

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
Tests of Environment. The report shall only be valid as a whole with the original seal
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J‐134– at the bridge on the entrance to Žabalj from Gospođinci 

N  45°22´18.42´´  E  20°03´21.68´´ 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Radivoj Tomić 

02.10.2018.   0828‐0835 

02.10.2018. 

1659/2018 

02‐10.10.2018. 

oC  9,3  ±0,1  ‐ 
oC  11,4  ±0,1  ‐ 

yellow, clear ‐  ‐ 

unpleasant ‐  ‐ 

duckweed ‐  ‐ 

8,07  ±0,02  I 
µS/cm  1213  ±24  III 
mg/l  32  ±2  III‐V 
mgO2/l 101  ±12  IV 
mg O2/l 24  ±8  IV‐V 
mgN/l 12,5  ±3,7  IV 
mgN/l 12,2  ±3,4  ‐ 
mgN/l 6,93  ±2,66  V 
mgN/l 0,222  ±0,080  I 
mgN/l <0,005  ‐  I 
mgP/l 1,61  ±0,22  V 
mgP/l

SRPS H.Z1.106:1970 
SRPS H.Z1.106:1970 

visually 
visually 
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009 

SRPS EN ISO 6878:2008 

SRPS EN ISO 6878:2008  1,59  ±0,28  V 

Sample subject: surface water

Sample type: current

Sampling location:

Sampling coordinates:

Sampling procedure:

Sampling process: by hand

Sampling done by:

Sampling date and time:
Weather conditions during
sampling:

without precipitation

Date of receipt in the laboratory:

Sample ID:

Sampling date:

MethodParameter Units Meassured
value

Measure.
uncertainity Class**

Air temperature
Water temperature
Colour
Odour* 
Turbidity* 
pH 

Electrical conductivity  
Total Suspended Solids  
COD
BOD5 
Total Nitrogen 
Total Nitrogen per Kjeldahl  
Amonium ion
Nitrates
Nitrites
Total Phosphorous
Orthophosphates

descriptive
descriptive
descriptive

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
Tests of Environment. The report shall only be valid as a whole with the original seal
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Chlorides mg/l SRPS ISO 9297:1997  48  ±4  I‐II 

Parameter Unit Method
Meassured
 value

Measure.
uncertainity Class**

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
Tests of Environment. The report shall only be valid as a whole with the original seal
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J‐134– near Bački Jarak, on the school street

N  45°23´27.31´´  E  19°51´24.81´´ 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Radivoj Tomić 

02.10.2018.   1000‐1010 

02.10.2018. 

1660/2018 

02‐10.10.2018. 

oC  11,5  ±0,1  ‐ 
oC  14,1  ±0,1  ‐ 

‐  ‐ 

‐  ‐ 

‐  ‐ 

8,55  ±0,02  I 
µS/cm  1373  ±28  III 
mg/l  58  ±3  III‐V 
mgO2/l 74  ±9  IV 
mg O2/l 14  ±5  IV 
mgN/l 4,75  ±1,41  III 
mgN/l 4,69  ±1,29  ‐ 
mgN/l 0,454  ±0,174  III 
mgN/l

visually 
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994  0,057  ±0,020  I 

Sample subject: surface water

Sample type: current

Sampling location:

Sampling coordinates:

Sampling procedure:

Sampling process: by hand

Sampling done by:

Sampling date and time:
Weather conditions during
sampling:

without precipitation

Date of receipt in the laboratory:

Sample ID:

Sampling date:

Parameter Units Meassured
value

Method 

SRPS H.Z1.106:1970 

SRPS H.Z1.106:1970 

Measure.
uncertainity Class**

Air temperature 
Water temperature

Colour*  descriptive visually

yellow‐
green, 
slightly‐

    blured 
sans
sans

Odour* 
Turbidity* 
pH 

Electrical conductivity  
Total Suspended Solids  
COD
BOD5 
Total Nitrogen 
Total Nitrogen per Kjeldahl  
Amonium ion
Nitrates

descriptive
descriptive

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
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mgN/l SRPS EN 26777:2009  <0,005  ‐  I 
mgP/l SRPS EN ISO 6878:2008  0,012  ±0,002  I 
mgP/l SRPS EN ISO 6878:2008  <0,011  ‐  I 
mg/l SRPS ISO 9297:1997  104  ±9  II‐III 

Parameter Unit Method
Meassured
 value

Measure.
uncertainity Class** 

Nitrites

Total Phosphorous  
Orthophosphates
Chlorides

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
Tests of Environment. The report shall only be valid as a whole with the original seal
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J‐III 

N  45°28´40.25´´  E  19°39´28.98´´ 

SRPS ISO 5667‐6:2017, SRPS EN ISO 5667‐1:2008 

Radivoj Tomić 

02.10.2018.   1325‐1335 

02.10.2018. 

1661/2018 

02‐10.10.2018. 

oC  18,5  ±0,1  ‐ 
oC  14,6  ±0,1  ‐ 

yellow‐
green, 
clear 

‐  ‐ 

sans  ‐  ‐ 

sans ‐  ‐ 

8,43  ±0,02  I 
µS/cm  1258  ±26  III 
mg/l  48  ±3  III‐V 
mgO2/l 85  ±10  IV 
mg O2/l 16  ±6  IV 
mgN/l 5,47  ±1,72  III 
mgN/l 5,47  ±1,51  ‐ 
mgN/l 2,03  ±0,78  V 
mgN/l 0,063  ±0,023  I 
mgN/l

visually 
visually 

SRPS H.Z1.111:1987 

SRPS EN 27888:1993 

SM 2540 D 

SRPS ISO 6060:1994 

H1.002 

H1.011 

H1.003 

SRPS ISO H.Z1.184:1974 

SRPS ISO 7890‐3:1994 

SRPS EN 26777:2009  <0,005  ‐  I 

Sample subject: surface water

Sample type: current

Sampling location:

Sampling coordinates:

Sampling procedure:

Sampling process: by hand

Sampling done by:

Sampling date and time:
Weather conditions during
sampling:

without precipitation

Date of receipt in the laboratory:

Sample ID:

Sampling date:

Parameter Units Meassured
value

Method 

SRPS H.Z1.106:1970 

SRPS H.Z1.106:1970 

Measure.
uncertainity Class**

Air temperature 
Water temperature

Colour*  descriptive visually

Odour* 
Turbidity* 
pH 

Electrical conductivity  
Total Suspended Solids  
COD
BOD5 
Total Nitrogen 
Total Nitrogen per Kjeldahl  
Amonium ion
Nitrates
Nitrites

descriptive
descriptive

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
Tests of Environment. The report shall only be valid as a whole with the original seal
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mgP/l SRPS EN ISO 6878:2008  0,466  ±0,065  IV 
mgP/l SRPS EN ISO 6878:2008  0,402  ±0,071  IV 
mg/l SRPS ISO 9297:1997  93  ±8  II 

OPINION AND INTERPRETATION OF RESULTS

/ 

Report done by:  Report approved by:

............................................  ......................................
Vesna Pešić, tehnical laboratory manager  Snežana Maletić, chief of laboratory

Director of the Depratment of Chemistry, Biochemistry and Environmental Protection

..................................................

Prof. dr Jasmina Agbaba
-   end of report   ‐ 

Parameter Unit Method
Meassured
 value

Measure.
uncertainity Class**

Total Phosphorous 

Orthophosphates
Chlorides

*Parameter/the method is not within the scope of accreditation
**Decree on limit values of pollutants in surface and ground waters and deadlines for their 
discharge (Sl. glasnik RS, 50/2012) 

The report shall not be reproduced, except in whole, without the approval of the Laboratory for Environmental 
Tests of Environment. The report shall only be valid as a whole with the original seal
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3. WASTEWATER TREATMENT TECHNOLOGY AND FACILITY TYPES 

 

Jegrička watercourse is a body of water under a substantial pressure from municipal wastewater, 

wastewater from private farms of various production processes, and considering the fact that 

agricultural activities are developed in the analyzed area, quantitatively significant pressure comes 

from agriculture. On the other hand, pure and unpolluted Jegrička is very important for human 

well-being and sustainable development in its basin. It is an integral part of a living in the basin 

and is a resource for satisfying multitude of needs of people in the area. 

In order to improve the ecological and chemical status of the Jegrička watercourse, it is necessary 

to take protective measures in the basin, i.e. purification of surface and groundwater that directly 

or indirectly (through DCN canals) gets into the watercourse. One of the possible technical 

solutions is application of wetlands (CWS) to reduce pressure on the quality of Jegrička water. 

Wetlands fall into specific biological-technical systems that are designed and constructed to 

include natural processes: wetland vegetation, soil, water, and its related microorganisms, into the 

wastewater treatment. CWS wastewater treatment, in fact, reproduces the self-purification process 

already present in nature. This means that purification of wastewater with wetlands represents the 

most ecologically and economically acceptable solution for preservation of the quality of the 

Jegrička watercourse. 

The aim of the General Project and the study is to provide, based on the findings in the field, 

model solutions for water purification that is being collected and drained via detailed canal 

network towards the Jegrička watercourse. 
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3.1. Wastewater treatment technology using CWS method 

 

Wetlands can be used for removing and/or reducing total suspended solids, biological oxygen 

demand (BOD), and of organic and inorganic substances in order to achieve a prescribed water 

and environmental protection policy. Same wetlands can achieve multiple goals of removing 

pollutants, although the removal mechanisms themselves vary. Knowing the mechanisms and 

processes which control the removal of pollutants increases the probability of successful 

application of wetlands.  

In order to understand required methods for designing and construction of wetlands, as well as the 

processes by which wetlands eliminate pollutants, it is important to have a basic knowledge of the 

operating principles of natural wetland landscapes. Natural wetlands are generally determined by 

three parameters - soil, hydrology and vegetation. Water is usually present on the surface and in 

the root system for a long period of time. As a result of saturation in the soil, specific conditions 

occur, different from other soils. as a response to the conditions occurring after saturation, certain 

plant species adapt. 

 

3.1.1 General mechanisms for removing pollutants 

 

Based on functions and biogeochemical processes occurring within wetlands, as a result of 

saturation over a longer period of time, wetlands have the ability to remove or filter pollutants 

from the water passing directly through them. 

Removal mechanisms can act uniquely, sequentially, or simultaneously for each group of 

contaminants or species. Processes occurring in constructed wetlands can be abiotic 

(physical/chemical) or biotic (micro-organisms/higher plants). Mechanism used for 

treatment/removal of pollutants depends on their specificity, conditions on the field, goals of 

remediation and legal regulations. 

 Abiotic factors 

Main physical and chemical processes responsible for removing pollutants in constructed 

wetlands include the following: 

Subsidence, sedimentation; 

Sorption; 

Chemical oxide/reduction - precipitation; 

Photodegradation/oxidation; 

Evaporation. 

Subsidence and sedimentation achieve efficient elimination of individual particles or suspended 

solids. The chemical process that results in short-term retention or long-term immobilisation of 

pollutants is sorption. Sorption includes a combined process of adsorption and absorption. 

Chemical precipitation involves conversion of metals from the solution in the flow of influent into 

the insoluble solid forms that precipitate. These reactions represent the efficiency in 

immobilisation of toxic metals in a wetland. Photodegradation includes degradation/oxidation of 

components in the presence of sunlight. Evaporations of some pollutants occurs when components 

with a significant presence of volatile part passes into gaseous state. 
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 Biotic factors 

In addition to abiotic processes, biotic processes, biodegradation and adoptions by plants, are 

main factors in removing pollutants. Some of the microbiological/phytological processes that 

occur in wetlands are: 

Aerobic/anaerobic biodegradation; 

Phytodegradation/rhizodegradation; 

Phytoaccumulation/phytostabilization; 

Transpiration/evapotranspiration. 

Metabolic processes of microorganisms have a significant role in eliminating organic matter in 

aerobic and anaerobic conditions within the wetland. Plants are either responsible for direct 

absorption of pollutants that represent necessary nutrients, or relieve exudates by the root and thus 

enhance microbiological activity (rhizodegradation). Phytodegradation occurs during plants' 

metabolism degradation of pollutants (organic and inorganic). Phytoaccumulation / 

phytostabilization is absorption and accumulation of inorganic elements in the plant, in their 

tissues and organs. Transpiration of volatile matter through the leaves is not desirable in some 

cases, because the pollutant  is just transformed form one environment (water) into another (air). 

Most chemical reactions through which the pollutants are transformed occur in wetland's water, 

substrate layer and the root system zones. These transformations are the result of high 

microbiological activities occurring in the substrate layers. Biological mechanisms for removing 

pollutants include aerobic microbiological breathing, anaerobic microbiological fermentations and 

methane formation, phytoaccumulation, extracellular and intracellular enzymatic reactions, 

antibiotic excretion and microbiological predation, and total death of wildlife. 

High microbiological activity is typical of sediments in the substrate layer of the wetland due to 

high rate of organic carbon fixation by plants. Different microbiological populations in the root 

system zone in the soil, the substrate layer and in the zone of submerged parts of higher plants, are 

responsible for most of the transformations of pollutants.  

Wetland water touches microorganisms (thick and porous layer of bedding) and - to an 

insignificant degree - sediment and soil, which gives them the ability to remove contaminants and 

use them as a source of nutrients. Microbiological diversity is a result of presence of aerobic and 

anaerobic zones in bedding, substrate and layers of soil. Each zone supports unique, almost 

internally diverse community of microorganisms. Even within deep anaerobic zones, micro 

aerobic zones (rhizosphere) exist, where anaerobic organisms can share metabolites with aerobic 

organisms that are in close proximity. Symbiotic relations between plants and microorganisms are 

complex; plants and microorganisms often benefit from one another, e.g. by exchanging nutrients 

or excretions. 

 

3.1.2 The role of plants in wetlands 

 

Hydrophytes (aquatic/marsh plants) are, by a series of morphological and anatomical specificities, 

adapted to life in an aquatic/marsh environment which is defined as hydromorphic. Hydromorphic 

structure implies a number of anatomical and morphological specificities that allow better 

adaptation to unique conditions of aquatic/marsh ecosystems which have specific conditions of 

the air and light regime. One of the important characteristics of hydromorphic structure is the 
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presence of a particular tissue - aerenchyma, in the structure of these plants. Organs of aquatic 

plants (leaf, tree, root, rhizome) have a well-developed aerenchyma, which includes parenchyma 

tissue with a extremely well-developed intercellular system (intercellular spaces) used to store air. 

Existence of a well-developed aerenchyma facilitates the exchange of gases between the plant and 

the environment, while also improving plants' air supply, which is lacking in the aquatic/marsh 

environment. Also, the roots of these plants have a beneficial effect on the aeration of the 

surrounding area, which is, as a rule, poorly aerated, and thus allow life for aerobic 

microorganisms. 

In addition, through their surface, these plants perform the function of absorbing various nutrients 

as well as toxic substances from the water, which then, over the course of their metabolism 

process, they degrade in the process of biotransformation (Janković, 1985; Nikolić et al., 2014).   

The described types of hydrophytes (vascular macrophytes) in favourable hydro-ecological 

conditions, form dense populations and a large biomass in a relatively short period of time. 

It is precisely because of the density of populations and their ability to absorb, accumulate, but 

also to disintegrate various substances from the water, that they are frequently used in the 

purification process of different types of waste water. 

One of the most widespread wastewater treatment method is the constructed wetlands system 

(CWS) that are in use for over three decades. 

Macrophytes (aquatic/marsh plants) with microorganisms are the main factors in wastewater 

treatment in CWS. 

The role of macrophytes in CWS: 

 absorbing, accumulating, disintegrating nutrients and other substances from the water; 

 transporting oxygen to the sludge layer in the area of rhizosphere (aeration); 

 providing space for the development of microorganisms in sludge (mineralisation). 

Conventional ways of wastewater treatment waste time, energy and money. In contrast, CWS are 

natural, ecological, water filters, that grow and clean. It is clean technology in wastewater 

treatments, using solar energy, with the final product in the form of usable biomass. 

Among the emergent plants, the reed Phragmites australis is especially suitable, specifically in 

wastewater treatment of municipal wastewater, as documented by numerous scientific and 

professional papers.  

Reed is very commonplace here and is found in marshes, on lake, river, canal and swamp fronts, 

and is the most suitable for application in constructed wetlands. 

As of now, there is no official nursery garden of marsh reed, in the construction of CWS 

autochthonous reed from nearby locations can be used. 

Based on the relevant literature sources (Nuttall et al., 1997), in order for the planting to be as 

successful as possible, the optimal time for planting the reed from the rhizome, the April-May 

period is recommended, with an optimal density of 6-8 rhizomes/m
2
. 

Advantages of the CWS method: 

 High degree of purification (80%-90%), 

 Low construction cost, 

 No use of chemicals, 
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 Simple and affordable maintenance, 

 No sludge treatment and disposal, 

 Excellent fit in the natural surroundings , 

 They can be arranged as Bioparks. 

3.1.3 Treatment technology 

 

 Specific mechanisms for eliminating pollutants 

Processes of eliminating pollutants in wetlands are sedimentation, biotransformation 

(microbiological and plants-based) and plant absorption. Surface phenomena like adsorption are 

also important. Combinations of complementary biotic and abiotic processes allow efficient 

treatment of a wide spectre of pollutants. Pollutants of similar chemical and/or physical properties 

can be subject to the same eliminating mechanisms. Accordingly, pollutants can be classified into 

groups based on their chemical and physical characteristics. 

table 5: Primary mechanisms of eliminating pollutants (Kadlec and Knight, 1996; Hammer, 1997; Moshiri, 1993; Horner, 

1995) 

Pollutant group 

or water quality 

parameter 

Physical 

mechanisms 

Chemical 

mechanisms 

Biological 

mechanisms 

Total suspended 

solids 
Sedimentation  Biodegradation 

Oxygen demand 

BOD 

COD 

Sedimentation Oxidation Biodegradation 

Hydrocarbons 

Fuels, oils and fats, 

alcohols, 

PAH, chlorinated 

and non-

chlorinated 

solvents, 

pesticides, 

insecticides, 

herbicides 

Diffusion/ 

evaporation, 

Sedimentation 

Photochemical 

oxidation 

Biodegradation/ 

phytodegradation/ 

transpiration/  

evapotranspiration 

Nitrogen 

compounds 

Organic N, NH3, 

NH4
+
, NO3

-2
, NO2

-
 

Sedimentation  

Ammonification/ 

Nitrification/ 

Denitrification/ 

Plant-based 

absorption 

Phosphorus 

compounds 

Organic P, PO4
-3

 

Sedimentation 
Precipitation, 

Adsorption 

Microorganisms 

Plant-based 

absorption 

Metals 

Al, As, Cd, Cr, Cu, 

Fe, Pb, Mn, Ni, Se, 

Ag, Zn 

Sedimentation 

Precipitation, 

adsorption/ 

Ion exchange 

Biodegradation/ 

phytodegradation/ 

transpiration 

Pathogens  UV radiation 
Extinction, 

Microorganisms 
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 Total suspended solids 

Physical processes play an important role in reducing the pollutants, especially in removing 

inorganic and suspended solids. Gravitational sedimentation is responsible for most suspended 

solids removal. Gravitation stimulates sedimentation by acting on the relative difference in density 

between suspended solids and water. Efficiency of eliminating total suspended solids is 

proportionate to the sedimentation rate of particles and the length of the wetland. Wetlands 

stimulate sedimentation by reducing the water flow and the filtrating effect of plants. 

Sedimentation presented here is a physical compression and consolidation of precipitant matter in 

the substrate layer. Compression occurs due to constant mass increase of the particles that settle 

down. Although sedimentation is often an irreversible process, resuspension can occur due to high 

water velocity, turbulences caused by wind, turbidity caused by biological components and the 

appearance of gas (It comes from oxygen, methane, the production of carbon dioxide by the 

activity of plants and the degradation of organic matter). 

 Total organic carbon and oxygen demand 

Wastewater contain a wide range of organic matter, which are reflected by biological oxygen 

demand (BOD), chemical oxygen demand (COD) and total organic carbon (TOC). Main ways of 

removing organic carbon include: evaporation, photochemical oxidation, sedimentation, sorption 

and biodegradation. Organic contaminants found in the floating particles of wetlands settle down 

when the water is still, and then are transformed by microorganisms in the sediment layer. 

Organic compound molecules are disintegrated in a fermentation process by microorganisms, and 

aerobic and anaerobic respiration, or assimilated into the biomass. Efficiency and rate of 

degradation of organic carbon by microorganisms varies, and it depends on the organic matter 

presence in the influent. Evaporation can also be an important mechanism of elimination in the 

microbiological degradation of organic matter. 

Organic matter contain about 45-50% carbon. BOD is a measure of oxygen demand by 

microorganisms for oxidation process of organic matter. Wastewater has a high organic matter 

content that can be efficiently treated to the level of legislative regulation using constructed 

wetlands. In the wetlands a series of reactions that use carbon from influent take place. This 

includes respiration in aerobic zones and fermentations, methanogenesis, reduction of sulphur, 

iron and nitrate in anaerobic zones. 

Respiration is a conversion of carbohydrates into carbon dioxide, and fermentation is a conversion 

of carbohydrates into lactic acids, propionic acids, butyric acids or ethanol and carbon dioxide. 

These microbiological processes provide a biological mechanism for the removal of organic 

matter present in municipal wastewater, pesticides and petroleum products. In wetlands, organic 

matter are transformed into carbon dioxide, methane or accumulated in plants, extinct plant 

matter, microorganisms or peat. The peat formation occurs when the rate of organic matter 

decomposition is lower than the rate of organic matter deposition, that is, its mineralization. 

 Hydrocarbons 

Hydrocarbons consist of a wide spectrum of matter, created by natural or human action, whose 

characteristics are primarily determined by processing carbon and hydrogen compounds. 

Chemically, they can be divided in two broad families - aliphatic and aromatic hydrocarbons. 

Aliphatic hydrocarbons are divided into three main groups - alkanes, alkenes and cycloalkanes. 
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Chemically, aliphatic and aromatic compounds can be differentiated by type of bonds between 

adjacent compounds. 

Simple aromatic hydrocarbons can be found as environmental pollutants and such as: benzene, 

toluene and xylene. The most common group of aromatic hydrocarbons are polycyclic aromatic 

hydrocarbons (PAH) that are found as a result of chemical processing or natural processes in the 

environment, such as organic decomposition or incomplete combustion. The mentioned 

compounds are delicate (different degree of sensitivity depending on the chemical) to the process 

of degradation typical of wetlands. There is little information about the ability of wetlands to 

manipulate with some of the more stable hydrocarbon compounds such as polychlorinated 

biphenyls (PCB) or chlorinated pesticides such as DDT and dieldrin. 

Kadlec and Knight (1996) show that the main ways of removing hydrocarbon through wetlands 

are: evaporation, photochemical oxidation, sedimentation, sorption and biological or 

microbiological degradation. Evaporations is the main degradation pathway for alkanes, while the 

aromatic compounds (possibly more water soluble) tend to other processes within water solubility. 

In general, high molecular weight compounds dissolve slower than those with lower molecular 

weight. 

Biodegradation is one of the more dominant mechanisms in hydrocarbon treatment. Degradation 

occurs, both in aerobic and anaerobic conditions, depending on oxygen supply and molecular 

structure of the compound. As the oxygen is the most thermodynamic acceptor of electrons, that is 

used by microorganisms in degradation of organic carbon, hydrocarbon biodegradation velocity in 

aerobic conditions is faster than in anaerobic ones. In wetlands, in the absence of oxygen other 

acceptors (nitrates, iron – Fe3+, sulphates, carbon dioxide) can serve as electrons acceptors during 

anaerobic biodegradation, in which hydrocarbon compounds are being transformed. 

 Nitrogen 

Nitrogen, one the most important components of municipal wastewater, atmospheric runoff and 

industrial wastewater, is potentially toxic for aquatic organisms and it has an important role in 

eutrophication. Nitrogen is essential element which can be eliminated in wetlands, by plant based 

absorption. Ammonium ion and/or nitrate absorbed by plants are stored in organic form in the 

wetland vegetation. Physical changes in the position of nitrogen compounds in wetlands, 

processes involved in nitrogen transformation are ammonification, nitrification, denitrification, 

nitrogen fixation. Ammonification is a microbiological conversion of organic nitrogen into 

ammonia. The energy released in this multistage biochemical process is incorporated in the 

biomass of microorganisms. Nitrification is a two-step microbiological process of the 

transformation of ammonium nitrogen to nitrate. The conversion of ammonia to nitrite by the 

action of Nitrosomonas is accompanied by oxidation of nitrite to nitrate by the bacterium 

Nitrobacter. Removal of nitrate occurs by the biological process of denitrification with Bacillus, 

Enterobacter, Micrococcus, Pseudomonas and Spirillum bacteria. This biological process 

involves the conversion of nitrates to gaseous nitrogen, ensuring complete removal of inorganic 

nitrogen from the wetlands. Gaseous nitrogen is returned to the system in the process of nitrogen 

fixation. 
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 Phosphorous 

Excessive phosphorus in the influent can cause nutrient imbalance in the ecosystem and can affect 

the eutrophication process. Like nitrogen, phosphorus is an essential macronutrient for plant 

growth. Sedimentation of phosphorus in particles and soluble phosphorus sorption are two 

physical processes of phosphorus removal. 

Phosphine, a gaseous phosphorus form, is identified as a potentially significant compound in a 

wetland environment. Phosphine is soluble in water, but has a high vapour pressure. It can be 

emitted from the environment with extremely low redox potential, along with methane. Regarding 

the fate of phosphine in free air, hydroxyl radical which is one of the main reactive components of 

atmosphere, reacts individually with phosphine very quickly (ITRC, 2003). The half-life of 

phosphine in the atmosphere is about 28 hours, and during sunny days under conditions that allow 

a higher production rate of hydroxyl radicals, the half-life of phosphine can be 5 hours long. Final 

product of the phosphine reaction with the hydroxyl radical is the phosphate ion, one of the most 

important forms of phosphorous on earth. 

 Metals 

Soil and water contamination by metals has a serious adverse impact on the environment and 

human health worldwide. Industrial and mining waste are the most dangerous source of heavy 

metals in the environment. As stated in ITRC (2003), metal removal process occurring in 

wetlands includes a series of mechanisms: 

 solid particles filtrations; 

 organic matter sorption; 

 oxidation and hydrolysis; 

 carbonate formation; 

 insoluble sulphide formation; 

 manganese and iron bonding to oxides; 

 reduction to bound forms through bacterial activity; 

 biological transformation and evaporation of mercury. 

Table 6 gives an overview of removal mechanisms and the efficiency of metal removal in 

wetlands. 

table 6: Examples of metal removal in wetlands (ITRC, 2003) 

Metal % of removal Removal mechanisms 

Al 13 - 33  Oxidation and hydrolysis 

As   Insoluble sulphide formation 

 Manganese and iron bonding to oxides  

Cd 75 – 99,7  Insoluble sulphide formation 

 Solids and colloids filtration 

Cr 40 – 87,5  Reduction to bound forms through bacterial activity 

Cu 36 - 96  Organic matter sorption 

 Insoluble sulphide formation 

 Manganese and iron bonding to oxides  

 Reduction to bound forms through bacterial activity 
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Fe 9 - 98   Oxidation and hydrolysis  

 Carbonate formation 

 Manganese and iron bonding to oxides  

Pb 26 – 98   Insoluble sulphide formation 

 Solids and colloids filtration  

 Manganese and iron bonding to oxides 

Mn 43 - 98  Oxidation and hydrolysis  

 Carbonate formation 

 Manganese and iron bonding to oxides 

Ni 25 – 90   Organic matter sorption 

 Carbonate formation 

 Manganese and iron bonding to oxides 

Se   Reduction to bound forms through bacterial activity 

 Evaporation 

Ag 75,9  Insoluble sulphide formation 

 Solids and colloids filtration  

Zn 33 – 89,5  Insoluble sulphide formation 

 Solids and colloids filtration  

 Manganese and iron bonding to oxides 

 

Filtration of suspended metal on solid particles: The waste water stream may contain suspended 

solids, including adsorbed metals, which are easily filtered and retained by passing through the 

substrate in wetlands. These processes can be important for drainage water from mines or alkaline 

effluents. 

Sorption of metals on organic matter: In literature, there is data (ITRC, 2003) that several metals 

(e.g. Cu, U, and Ni) have a pronounced tendency to bind to organic matter. Interactions are 

mediated by certain groups of compounds from organic matter (e.g. humic acids), by formation of 

stable complexes. Organic matter is highly present in the wetland system, especially in the 

substrate layer. In addition, wetlands can be constructed in such a way to mimic the load of 

organic matter in natural wetland habitats, by using organic substrate such as peat (Sobolewski, 

1999). This removing mechanism can become a problem, because the organic matter is the subject 

of biodegradation and may potentially release the accompanying dispersion of adsorbed metals. 

Oxidation and hydrolysis of metals: Aluminium, iron and manganese can form insoluble 

compounds through hydrolysis and/or oxidation that occurs in wetlands. The result is the 

formation of varieties of oxides and hydroxides (ITRC, 2003). Oxidation and/or hydrolysis are 

generally main processes responsible for removal of these metals from contaminated water. 

The solubility of Al is influenced by pH (Hedin et al, 1994). To remove aluminium, wetlands have 

to bring water pH to 5, and provide the necessary retention for proper precipitation of aluminium 

hydroxides. 

Removal of Fe depends on pH, Oxidizing Reduction Potential (ORP) and the presence of different 

anions, e.g. carbonate and sulphide. Trivalent iron (ferric, Fe
3+

) acts similarly to aluminium and it 

can be removed by bringing pH to 3.5 with sufficient retention. Divalent iron (ferrous, Fe
2+

) has to 
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be oxidized to ferric iron first. In other words, it is very soluble in water with low dissolved 

oxygen and pH to 8. At a pH of less than 4 or 5, bacteria are mainly responsible for the catalytic 

processes that oxidize ferrous to ferric iron. At pH 6 and above, abiotic oxidation is the primary 

process of removal (ITRC 2003). 

Manganese removal is the most difficult to achieve, because its oxidation is slow in aerobic 

wetlands when the pH value is less than 8. In addition, the manganese residue will be returned to 

the solution in the presence of ferrous iron. Bacteria play an important role in the oxidation of Mn, 

since they accelerate oxidation of Mn
+2

 into Mn
+4

. Decreasing temperature in winter reduces 

microbial activity, which also makes removal less effective. 

Formation of metal carbonate: Metals can form carbonates when the concentrations of 

bicarbonate in water are high. Carbonates are less stable than sulphides, but they can still play a 

significant role in the initial metal filtration. These metals can be transformed into more 

geochemically stable forms, following the initial formation of carbonates. There are only a few 

examples of wetlands that retain large amounts of carbonate (ITRC, 2003). Carbonates can occur 

in drainage waters of limestone environments and mines, or when the bacterial production of 

bicarbonate alkalinity in wetland sediments is essential. Large amounts of Cu and Mn carbonates 

are accumulated in some natural humid habitats (Sobolewski, 1999). 

Formation of insoluble metal sulphides: Wetlands provide anaerobic conditions by increasing 

the number of bacteria that reduce the amount of sulphate. In wastewaters containing large 

amounts of sulphates, these bacteria produce hydrogen sulphide. Most transition metals react with 

hydrogen sulphide and form very insoluble sulphides (ITRC, 2003). Organically rich substrate in 

wetlands can positively affect water treatment by reducing sulphate. Metals such as Ag, Cd, Hg, 

As, Cu, Pb, and Zn form highly insoluble sulphide substances in contact with low concentrations 

of hydrogen sulphide. Sulphide minerals are registered in sediments of some wetlands 

(Sobolewski, 1999). The formation of metal sulphides and the appearance of the alkaline 

environment are characteristics of seasonal samples from wetlands located in the northern 

climates. 

Bonding of metals for iron and manganese oxides: Metals can be combined with iron oxide and 

manganese (ITRC, 2003) as a result of adsorption. It is assumed that the process is not important 

for long-term removal and retention of metals, because iron and manganese oxides, considering 

they are redox-sensitive, can be re-dissolved, which results in a change in oxygen concentration. 

Water treated in wetlands can be rich in iron and manganese, which will precipitate in various 

forms in the oxidizing environment of a wetland. 

Metals reduction due to bacterial activity: In wetland systems, some metals (Cr, Cu, Se, and U) 

can be reduced to bound forms (e.g. non-metal forms) due to processes conditioned by factors 

such as Eh-pH i and sulphide concentrations (Sobolewski, 1999). It is noted that natural Cu 

accumulates only in low-acidic wetlands. The data indicate that selenium accumulates in natural, 

humid habitats where its free anion is reduced to an elemental Se, which is insoluble. The 

bacterium that reduces selenium also plays an important role. The iron oxidation state between III 

and II (simply called "green rust") stimulates the reduction of Se. In the case of Se accumulation, 

ecotoxicological effects should be considered. Cr and U are immobilized when they are reduced 

by biologically accelerated processes by microorganisms or chemically accelerated hydrogen 

sulphide (ITRC, 2003). 
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3.2. CWS technical solutions 

 

Wastewater treatment is a complex multi-step process, which is carried out in facilities 

constructed for that purpose. Planned biological system, Vegetation wastewater treatment facility 

called Wetlands, or Constructed Wetland System - CWS consists of the following facilities: 

Mechanical treatment, 

Biological treatment - vegetation segment, 

Sludge treatment. 

 Mechanical treatment 

Wastewater, in addition to solvents, also contains large waste, sand, soil, and other materials that 

need to be mechanically removed before the water arrives to the biological treatment field. 

Depending on the scale of the facility, natural conditions, type and scale of the sewage system, 

wastewater source, and other factors, for the mechanical treatment, different technical solutions 

can be used, individually or combined. 

- Mechanical grate has a function to detain larger waste that is found in the water. Matter 

that gathers on the grate is occasionally removed and carried to a solid waste landfill. 

Larger system use rough grate in front of a fine grate, and in smaller systems just this grate 

with smaller openings can be used. It is installed in a concrete object in front of the 

precipitator. 

- Automatic grate is constructed to have a waste cleaning and storing system, without 

engaging a crew. Sieve openings on this grate can be 3-10mm, therefore other than larger 

waste, this grate can detain a significant amount of suspended solids. Container that 

collects gathered waste occasionally needs to be discharged at an adequate landfill. 

- Sand trap is a part of the mechanical treatment, where sand and soil particles, which 

precipitate quickly, are separated. Precipitated content should be removed from time to 

time and carried to a landfill. It is installed on systems which are expected to have a 

significant inflow of this type of silt. 

- Grease trap has the purpose of extracting fat from wastewater with a high fat content, prior 

to entering biological treatment. 

- Precipitator is a concrete object, used to accept and detain polluted water for a certain time 

period. It can be open-air of enclosed, depending on location and conditions. Several 

processes unfold in this object. Water equalisation, suspended solids precipitation, which 

in time form a sludge. Considering the retention time, organic matter degradation process 

also begins to unfold, which positively affects subsequent processes in the biological 

treatment. Precipitated sludge from the reception basin occasionally has to be removed 

using tanks (or pumps on larger systems), when it reaches a certain level in the 

precipitator. Sludge is no longer active, and as such is deposited in lagoons for dying and 

composting of sludge. Mechanical treatment is an important segment of wastewater 

treatment process, if selected and dimensioned correctly it can provide up to 30% of the 

total purifying effects. 
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 Biological treatment 

After mechanical treatment the water overflows into vegetation segment, where using an 

appropriate technical solution ensures proper distribution of water throughout the field. This 

segment, depending on facility size can have one, two, or three fields through which water 

successively passes, slowly overflowing from one to the other. In facilities that have to purify 

water that could have unexpected inflows of wastewater, spare fields are designed, by having 

primary and tertiary field have a working and a spare field. 

Construction-wise, these fields are shallow cassettes - lagoons, 0.6 - 1.0 m deep, filled with gravel 

of various granularity. Cassettes have a drainage pipes system designed, through which the water 

is distributed, and collected and translated to the next phase. 

Hydraulics of water flow through these cassettes is complex. It is a compromise between two 

opposing demands: having the planned amount of water flow through the field in required time, 

and simultaneously, having the water retained in contact with the root system and microorganisms 

long enough for the intended processes to unfold. 

Biological treatment consists mainly of the following, and depending on the specific case the 

appropriate ones are used: 

- Primary field has a horizontal flow and it separates the most pollution matter from the 

water. Therefore, in some cases an additional field is designed, and constructed a couple of 

years later, to be used while the first field is revitalizing, to ensure that the facility is 

operating during that time. This field occupies about 20% of the total net area of the 

facility. 

- Secondary field has a vertical flow and it is the largest field (50% of the total area) in the 

facility. In the secondary field the most effects of the purifying are realized. Two drainage 

systems are designed for this field, one for distribution, and one for collecting water. 

- Tertiary field is used to achieve the prescribed level of concentration of certain ingredients 

(phosphorus, chlorides, ammonium ion). Flow in this field is horizontal. Total area is 

about 30%. In some cases additional tertiary field is designed. 

- Overflow objects are at the end of each segment and have a role of regulating water flow 

through the facility. 

- Water gauge, if necessary, is installed prior to discharge into the recipient, and it measures 

the amount of discharged purified water. 

- Peripheral canals are designed for greater capacity facilities, most commonly for flatland 

type, it regulates surface and groundwater regime. 

- Shelterbelt is formed by planting poplars, willows and other woody plants adapted to 

humid habitats. 
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 image 4: Schematic view of longitudinal profile of CWS 

The fields are dimensioned based on the estimated hydraulic and organic load expressed through 

the number EI. Average area for facilities of 500 to 5000 EI capacity is 3.5 m
2
/EI, i.e. the net area 

of the biological segment of the facility is 18 a - 1.8 ha. For smaller capacity facilities, area unit is 

5 m
2
/EI, taking into consideration that the smallest field area is 25 m

2
. Brut area is larger for about 

20%, because the facilities, of larger capacity, are surrounded by peripheral canals and 

shelterbelts. 

The entire field is in general covered in impermeable foil, to prevent negative impact to the soil 

and groundwater. In some cases, depending on the facility purpose and soil characteristics, the foil 

is not installed. 

 Sludge treatment 

Depending on capacity - size of the facility, i.e. the sludge quantity that is produced in the 

purifying process, during the mechanical treatment (during the biological treatment there is no 

excess sludge because it is used by the plants), the sludge is either carried to the solid waste 

landfill, or to the nearby facility that has sludge treatment segment, or is treated in the facility by 

constructing a field for drying and composting sludge. 

For facility capacities over 100 EI, a lagoon for drying and composting sludge is designed. The 

lagoon is positioned on a adequate location within the complex. The bottom of the lagoon has a 

drainage system for collecting leachate. Above the drainage system, a filter layer is installed, and 

above that geo-textile. Sludge removed from the precipitator is discharged into the lagoon. Liquid 

phase is filtered and returned to the precipitator, and the solid part is covered with a thin layer of 

soil. The process repeats a couple of times, until the allocated area is filled. 

Stabilized and composted sludge becomes a fertilizer. After it has been analyzed, its use can be 

determined, or it can be taken to a solid waste landfill. 
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3.3. Model solutions of CWS in the Jegrička basin 

 

In the Jegrička basin, as it has been determined earlier, pollution of the surface and groundwater, 

and soil originates from municipal waste (liquid and solid), production plants waste, and waste 

from agricultural activities. Accordingly, several types, technical solutions of the facilities were 

designed, tailored to the pollution type. 

Construction-wise, CWS type facility can have different forms, which is left to the designer to 

adjust according to the topography and allocated space on the construction site. Types of purifiers 

are divided into three groups according to the origin of wastewater. Each group includes several 

types of purifiers according to the position, shape and capacity. 

 

3.3.1 Facilities for municipal and industrial wastewater 

 

Most towns in the Jegrička basin do not have a constructed sewage network for collecting used 

water from households and production facilities, which means these waters are collected in semi 

permeable septic tanks or directly discharged into meliorative canals. The discharge of septic tank 

contents is mainly done by utility companies, but there are also individuals who work 

independently. Collected load is partly carried to the nearby constructed sewage networks and 

discharged there, or, in many cases, the load is discharged directly into meliorative canals or into 

improvised pits on solid waste landfills. 

Solid waste is deposited mainly on partially landscaped landfills near towns. Drainage from these 

landfills is not regulated, so it enters the meliorative canals, and then Jegrička river. 

 Facility, capacity up to 20 EI 

User can be several households, a mountain lodge, a cottage, a farmhouse. It is necessary to 

construct a sewage network to collect wastewater and distribute it to the facility. 

Usable volume of the precipitator is 4 m3. The precipitator must be impermeable, in order to 

avoid contamination of soil and groundwater. Bottom of the precipitator should have an incline, 

so that the sludge can be derived easily. Water is retained for more than 24h, which is sufficient 

time for precipitation of substances, but not for organic matter degradations process to start. 

Cleared water that contains dissolved matter goes through the overflow to the planted vegetation 

field. 

Depending on terrain configuration, sometimes it is necessary to design a shaft with a pump that 

pumps the water to the wetland. 

Two fields with combined flow system and overflows, area 5 m2/EI, not less than 30 m2, are 

designed. One has a vertical, and the other horizontal flow. Lagoons are 0.6 m deep, filled with 

coarser and finer granulations of gravel in which the reeds are planted. 

At the end, a regulation overflow is constructed, which maintains the water level in the field at 

about 10 cm under the surface. After leaving the field the water can be discharged into the canal. 

Precipitating sludge is occasionally pumped with tanks and taken to the nearest treatment facility 

for additional purification or to a landfill that can accept this type of waste. It is important that 

only stabilized sludge that collects at the bottom of the precipitator is taken out, while the active 
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sludge with its bacterial colonies is left to continue the degradation process. Sludge removal is 

annual or biannual. 

 

 

 

 

 
image 6: Facility, capacity up to 20 EI, base view 

 

 Facility, capacity up to 1000 EI 

This category can be used for wastewater treatment of smaller towns, production plants, tourist 

complexes, etc. It is necessary to construct a sewage network to collect wastewater and distribute 

it to the facility. 

In addition to the mechanical coarse grate, automatic grate with is installed at the end of the main 

collector of sewage network. Considering the type and number of users, a heavier load of large 

waste, sand, and other content that should not reach the lagoons is expected. Installing the 

automatic grate includes electrical energy supply must be provided. Required power is not large, 

therefore a solar generator is an option. If a pump station for pumping wastewater to the facility is 

necessary, grates are constructed as joint facility. 

Precipitator has three chambers, of total usable volume up to 80 m
3
. Sludge treatment from the 

precipitator is performed in the field for drying sludge. Sludge drying field consists of two 

cassettes used alternately. Sludge is occasionally pumped by an installed pump (if the site has 

provided power supply) or by a mobile sludge pump. 

Biological treatment is performed through three fields with wetland vegetation. First - Primary 

field is filled with the coarsest granulation of gravel, and the water flows horizontally. Dissolved 

and suspended substances are separated in this field. Next (Secondary) field has a vertical flow, 
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image 5: Facility, capacity up to 20 EI, schematic diagram 
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through a fraction 4 gravel.  The last, tertiary field, again has a horizontal flow. Total area of the 

plant facility is 3.4 - 4 m
2
/m

2
, i.e. up to 2000 m

2
. 

 
image 7: Facility, capacity up to 1000 EI 

 

 Facility, capacity up to 5000 EI 

Facilities of this capacity are used for treating wastewater of complete towns, larger capacity 

production plants, farms, etc. 

In this category of treatment facilities, an automatic grate  is necessary. This grate is constructed 

to automatically remove and store the separated waste. The container in which the separated waste 

is stored requires occasional emptying to solid waste landfill. Some grates have a solution to store 

waste in bags made of degradable material. 

Precipitator has three chambers, similar to the previous category, except it works on two lines, i.e. 

the precipitator volume is divided into two independent lines. This makes the facility more 

flexible, depending on hydraulic load one of the lines can be turned on or off. That is very 

important for facilities that are estimated to have significant changes in the number of users, or the 

amount of used water during a year. Also, with this solution, maintenance can be performed 

without pausing the facility, while one line is being repaired, the other is working. Total 

precipitator volume, for both lines, is up to 300 m3. 

A sectional structure should be constructed before the precipitator, for regulating and directing the 

water flow. 

 
image 8: Facility, capacity up to 5000 EI 
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 Facility for treatment of septic tank content 

They can be used on locations where the content from the cisterns is being discharged, from the 

septic tanks in towns without a constructed sewage network. These are: sites near meliorative 

canals, or sites near solid waste landfills. This model has a slightly different construction than the 

other types, it consists of a concrete basin for accepting septic tank content, a field for sludge 

stabilisation that consists of two cassettes, and a leachate treatment field. 

 
image 9: Facility for treatment of septic tank content 

 

 Facility for treatment of leachate 

This technical solution is a collecting canal positioned to cut-off the flow of surface and 

groundwater that are potentially polluted. For example: leachate water from solid waste landfill, 

waters flowing to the canals or watercourse from farms, towns that have unsolved wastewater 

problems, or agricultural surfaces. 

Because the treated water does not have 

suspended or larger substances, mechanical 

treatment is not necessary, rather, the water 

is infused to the vegetation fields, that are 

similar, construction-wise, to the fields 

described in the previous models. 

Fields with filter fillings and plants are 

formed in the expansion of the collecting 

channel beds. Water is collected in a canal 

that is tilted towards the "wetland", a bed that 

has two or three fields, depending on 

estimated level of pollution, that the water 

flows through, until it enters the meliorative 

canal, after the last field. 

 image 10: Facility for treatment of leachate, schematic base 

diagram 
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3.3.2 Treatment of wastewater that originates on agricultural fields 

 

The source of agricultural pollution is often caused by excessive use of artificial fertilizers and 

pesticides. Substances used in intensive crop production for protection and nutrition of plants, 

leachate from the fields, dissolve in water, and through surface and groundwater get into the 

meliorative canals and further to the Jegrička watercourse. 

These pollutions are disperse and cannot be controlled with a single treatment facility. To solve 

this type of pollution there are two options. One of the solutions is to purify the water in existing 

meliorative canals, and the other solution is to construct a new collecting canal to accept polluted 

water and purify them before the watercourse (previous type). 

For treatment of water in the existing meliorative canals there are two possible types of facilities. 

Type 1. In the case when the water has an increased concentration of suspended matter and 

organic pollutants, a facility working along the canal, and the water flow is directed to the purifier 

by building a barrier with an overflow for large waters, which is passed without purification. 

This model includes a construction of an overflow barrier in the existing meliorative canal. All 

waters that are in quantity and level smaller than large waters are directed through a treatment 

facility. Facility dimensioning is based on perennial average flow. Precipitator is open-air type, 

with a concrete bottom and sides for easier cleaning of the sludge. Vegetation field area is 1 

m
2
/EI. 

 
image 12: Facility for treatment of wastewater that originates on agricultural fields, type 1 

collecting canal- 

primary treatment 

collecting canal- 

primary treatment 

secondary field secondary field 

tertiary field 

image 11: Facility for treatment of leachate, cross-section schematic diagram 



Protection of the Jegrička Nature Park against the negative impact of ground and surface water 
 

 

52 
 

Type 2. If the water contains mainly dissolved pollutants with lesser amount of suspended matter, 

the facility can be constructed in the canal itself, which extends to the required dimensions, and 

the water flow is regulated by gabion barriers that regulate the water level and the time of 

retention in the purifier. 

 

At the bottom of the canal, the material is replaced by installation of a filter layer in which the 

reed is planted. Overflow barriers are constructed of gabions with built-in geotextile on the 

upstream side. The level and the dimensions of the overflow ensure the flow of large waters 

without retention. The concentration of pollution at high flow rates is reduced, so that these waters 

can be passed through without treatment. 

  

GGaabbiioonn  bbaarrrriieerrss 

PPllaanntt  ppuurriiffiieerrss  

image 13: Facility for treatment of wastewater that originates on agricultural fields, type 2 
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4. MODEL SOLUTIONS OF PURIFIERS IN THE JEGRIČKA BASIN 

 

In order to solve wastewater that originate in towns or production plants, it is necessary to 

construct a complete sewage network to which the households, institutions, plants would connect, 

in order to take the collected wastewater to the treatment facility. Every town or production plant 

is in that sense a separate technical problem, and it should be the subject of individual project 

documentation. In the previous chapter models that can be applied for purification of sewage 

waters of towns, production facilities, farms, tourist complexes with capacity up to 5000 EI, were 

presented, as one of the possible solutions for municipal wastewater treatment facilities. 

Design and construction of sewage network and wastewater treatment facilities is a responsibility 

of utility companies, or owners of the production plants, farms. The choice of the type of the 

facilities is a decision of the designer and the investor. 

Solving the municipal problems is not the subject of this project, but the technical solutions of 

treatment facilities which would improve water quality of the canal network of the Jegrička basin. 

Locations of the facilities which are subject of this project were selected based on the previously 

analyzed water quality in the Jegrička canal network. The sites defined are the ones where the 

water quality in the canal network is critically poor. There are 13 planned facilities in total. 

Facilities types differ based on the location and pollution type that is being treated. Dimensions 

were defined based on hydrological data and relevant flows in the canal network, and the 

determined concentrations of analyzed parameters in the water. 

In addition to surface water, it is evident that groundwater of the saturated aquifer affects Jegrička 

water quality. Presented are the technical solutions of treatment facilities that can accept in 

addition to surface water, part of the groundwater, which are potentially polluted with strain 

waters through permeable surface water.  
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4.1. Dimensioning and construction of facilities 

 

Below are the technical solutions, position and dimensions of the planned treatment facilities in 

the basin of the Jegrička watercourse. 

 

4.1.1 Facility CWS1, J-152 canal, plot no. 11814/137, Temerin 

 

Based on water analysis and the facts determined during the field visit, this location is one of the 

most critical points in the Jegrička basin in terms of pollution. Specifically, the section 

downstream from the inflow of the second order canal which inflows canal J-152. Main pollution 

inflows via the canal that passes through a part of the town of Temerin - Block 18. This canal 

collects all wastewater, surface and groundwater from this town, and discharges them into J-152 

canal, which flows further towards Jegrička. 

Design includes a partition with an overflow in the canal, on the middle water level, so that in the 

case of large waters, part of the water quantity flows over the overflow without purification, the 

rest of the time all water quantity is directed through the facility. 

Capacity of the facility is 3000 EI. Facility type is for municipal wastewaters. It consists of the 

following elements: 

- Canal partition with an overflow 

- RC precipitator with three chambers, volume 2 x 150 m
3
 

- Pump station for elevating water in the primary field, capacity Q=50 l/s, H= 3 m 

- Primary field, area 2 x 2000 m
2
, vertical flow 

- Secondary field, area 2 x 3200 m
2
, horizontal flow 

- Tertiary field, area 1 x 2400 m
2
, vertical flow 

- Drying sludge field, area 2 x 300 m
2
 

 

4.1.2 Facility CWS2, J-152 canal, plot no. 4282 and 11092, Žabalj 

 

Facility is planned for combined pollution from municipal water and agriculture. It accepts 

surface and groundwater. Dimensions are based on relevant canal flow and biological load 

concentration. Capacity is 5000 EI. It consists of the following elements: 

- Canal partition with an overflow 

- Open-type precipitator, with concrete bottom and slides, volume 1800 m3 

- Primary field, area 1 ha 

- Secondary field, area 2 ha 

- Drying sludge field, area 2 x 1000 m2 

 

4.1.3 Facility CWS3, J-134 canal, plot no. 7013 and 7014, Žabalj 

 

Facility is planned for combined pollution from municipal water and agriculture. It accepts 

surface and groundwater. Capacity is 1000 EI. Dimensions are based on relevant canal flow. It 

consists of the following elements: 

- Canal partition with an overflow 
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- Open-type precipitator, with concrete bottom and slides, volume 300 m3 

- Primary field, area 1000 m2, vertical flow 

- Secondary field, area 2000 m2, horizontal flow 

- Drying sludge field, area 2 x 100 m2 

 

4.1.4 Facility CWS4, J-78 canal, plot no. 10692/8, Žabalj 

 

Facility is planned for combined pollution from municipal water and agriculture. It accepts 

surface and groundwater. Dimensions are based on relevant canal flow. Capacity is 1500 EI. It 

consists of the following elements: 

- Canal partition with an overflow 

- Open-type precipitator, with concrete bottom and slides, volume 400 m3 

- Primary field, area 1500 m2, vertical flow 

- Secondary field, area 3000 m2, horizontal flow 

- Drying sludge field, area 2 x 150 m2 

 

4.1.5 Facility CWS5, J-48 canal, plot no. 10702 and 10701, Žabalj 

 

Facility is designed for pollution from agriculture. It accepts surface and groundwater. 

Dimensions are based on relevant canal flow. Total capacity is 1200 EI, divided into two purifiers, 

one in the left tributary of the canal - 5.348 (1/3 capacity) and another in the canal J-48 (2/3 

capacity). It consists of the following: 

- Gabion barrier with built-in geo-textile on the upstream side and an overflow for large 

waters, two in every parts - a total of 4 

- Primary field, area 1200 (400+800) m2, with a filter filling and reed 

- Secondary field, area 2400 (800+1600) m2, with a filter filling and reed 

 

4.1.6 Facility CWS6, J-334 canal, plot no. 13275 and 7300, Temerin 

 

Facility designed for municipal wastewater from parts of the Bački Jarak and Temerin towns. It 

accepts surface and groundwater. Dimensions are based on relevant canal flow. Capacity is 2500 

EI. It consists of the following elements: 

- Canal partition with an overflow 

- RC precipitator with three chambers, volume 2 x 75 m3 

- Pump station for elevating water in the primary field, capacity Q=25 l/s, H= 3 m 

- Primary field, area 2 x 1000 m2, vertical flow 

- Secondary field, area 2 x 1600 m2, horizontal flow 

- Tertiary field, area 1 x 1200 m2, vertical flow 

- Drying sludge field, area 2 x 150 m2 
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4.1.7 Facility CWS7, J-334 canal, plot no. 13275, 10029 and 10039, Temerin 

 

Facility is planned for combined pollution from municipal water and agriculture. It accepts 

surface and groundwater. Dimensions are based on relevant canal flow. Capacity is 5000 EI. It 

consists of the following elements: 

- Canal partition with an overflow 

- Open-type precipitator, with concrete bottom and slides, volume 1800 m3 

- Primary field, area 1 ha, vertical flow 

- Secondary field, area 2 ha, horizontal flow 

- Drying sludge field, area 2 x 1000 m2 

 

4.1.8 Facility CWS8, J-362 canal, plot no. 4151 and 2536, Čenej 

 

Facility is planned for accepting and treating of septic tanks contents. It is located on a site where 

it was noticed that the contents of septic tanks that collect wastewater are being emptied. 

Dimensions are based on the estimated amount of septic tanks contents from nearby towns.  It 

consists of the following elements: 

- RC basin for accepting tanks content, volume 25 m3 

- field for sludge stabilisation and drying, it consists of 2 cassettes, volume 2 x 1000 m3 

- Primary field, area 1500 m2 

- Secondary field, area 3000 m2 

 

Purified water is discharged into J-362 canal, Cassettes are filled alternately every 6 months. One 

is filled, while in the other sludge stabilisation is finalizing; after 4 months, the sludge is inactive 

and can be removed and carried to the landfill, or used as a fertilizer in plants of the shelterbelts. 

 

4.1.9 Facility CWS9, J-362 canal, plot no. 13277, Temerin 

  

Facility is planned for combined pollution from municipal water and agriculture. It accepts 

surface and groundwater. Dimensions are based on relevant canal flow and biological load 

concentration. Capacity is 3000 EI. It consists of the following elements: 

- Canal partition with an overflow 

- Open-type precipitator, with concrete bottom and slides, volume 1000 m3 

- Primary field, area 6000 m2, vertical flow 

- Secondary field, area 1.2 ha, horizontal flow 

- Drying sludge field, area 2 x 600 m2 

 

4.1.10 Facility CWS10, new collecting canal, plot no. 3938, Zmajevo, in the Zmajevo overflow 

zone 

 

Facility is designed for pollution from agriculture. It accepts surface and groundwater. It is 

designed on a model of collecting canal which accepts waters from agricultural plots that flow 

directly towards Jegrička watercourse. Dimensions are based on gravitating area of the basin and 
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estimated concentration of biological load. Capacity is 1000 EI. It consists of the following 

elements: 

- Collecting canal, length 1600 m, bottom width 0.6 m, slides angle 1.5 

- Secondary field, area 2 x 500 m2 

- Tertiary field, area 250 m2 

 

4.1.11 Facility CWS11, J-III canal, plot no. 3947/2, 3214 and 3213, Zmajevo 

 

Facility is planned for combined pollution from landfill water and agriculture. Dimensions are 

based on relevant canal flow and biological load concentration. It accepts surface and ground 

water. Capacity is 3000 EI. It consists of the following elements: 

- Canal partition with an overflow 

- Open-type precipitator, with concrete bottom and slides, volume 1000 m3 

- Primary field, area 6000 m2, vertical flow 

- Secondary field, area 1.2 ha, horizontal flow 

- Drying sludge field, area 2 x 600 m2 

 

4.1.12 Facility CWS12, J-I canal, plot no. 4273 and 2260, Ravno Selo 

 

Facility is designed for pollution from agriculture. It accepts surface and groundwater. 

Dimensions are based on relevant canal flow and biological load concentration. Capacity is 1500 

EI. It consists of the following elements: 

- Gabion barrier with built-in geo-textile on the upstream side and an overflow for large 

waters, a total of 2 

- Primary field, area 1500 m2, with a filter filling and reed 

- Secondary field, area 3000 m2, with a filter filling and reed 

 

4.1.13 Facility CWS13, J-520 canal, plot no. 3954, Zmajevo 

 

Facility is planned for combined pollution from municipal water and agriculture. It accepts 

surface and groundwater. Dimensions are based on relevant canal flow and biological load 

concentration. Capacity is 1000 EI. It consists of the following elements: 

- Gabion barrier with built-in geo-textile on the upstream side and an overflow for large 

waters, a total of 2 

- Primary field, area 1000 m2, with a filter filling and reed 

- Secondary field, area 2000 m2, with a filter filling and reed 
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4.2. Environmental impact assessment of wetlands 

 

The state of the environment at selected construction sites and the assessment of wetlands impact 

to the environment precedes the design and construction of these facilities. Possible environmental 

impacts of the facilities are particularly significant, and they include the effects on: 

 population health; 

 ecosystem; 

 air, water, and soil quality; 

 noise and radiation level; 

 climate characteristics; 

 density, concentration and migration of population; 

 natural resources of special value; 

 landscape. 

Prior to the analysis of possible impacts, it is important to emphasize that the purification of 

wastewater using CWS method, primarily contributes significantly to the preservation and 

improvement of the quality of life. 

Examining the possible effects on the health of the population, particularly positive impact is 

observed. They are manifested in the facts that by constructing wetlands the problems of 

wastewater on construction sites are solved. It is important to emphasize that means the problems 

of septic waste tanks and groundwater contamination are solved, which reduces the risk of 

possible infections of the population. 

The construction and exploitation of wetlands on Jegrička basin does not jeopardize the ecosystem 

of the area. Wetlands have no negative impact on the quality of air, water and soil in the 

environment. Possible odour on the wetland and its spread is eliminated by planting shelterbelts. 

During the exploitation of wet fields no noise is emitted. During the construction of the facilities 

there is some noise emission due to the operating construction machines and tools, but it is 

temporary and local. There is no ionizing and non-ionizing radiation, neither during the regular 

operating of the facility, nor in the event of malfunctions. 

There is no change in the climate conditions during the regular operating of the wetlands. 

The construction of wetlands does not affect the density, concentration and migration of 

population, in general. Individually, sites with regulated wastewater treatment systems like these 

can attract healthy environment supporters. 

The function of wetlands is exactly to protect natural resources of special value. 

Landscape in the wetlands environment changes, it becomes more beautiful and better. Number 

and variety of plants in the fields of facilities increases, as well as in the surrounding area; and 

wetlands are a potential habitat for birds. 

Malfunctions that can eventually occur in the wetland systems can result in a complete or partial 

reduction of wastewater treatment degree, which as such do not meet the criteria of water quality 

that is released in Jegrička. 

As a preventive measure that reduces or completely removes possible negative effect of this 

facility on the environment of the Jegrička basin, it is necessary, among the other, to perform the 

Monitoring of wetlands, with a recorded "zero state". 
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4.3. Design conditions and construction dynamics projection 

 

General Project and a Previous Feasibility Study are the first step in development of the project 

documentation for constructing an object, in this case a wastewater treatment facility of the CWS 

type. 

According to the current Law on Planning and Construction, the procedure is as follows: 

 it is necessary to provide a plot owned by an investor or a contract whereby the owner 

agrees that the object in question can be built on that plot 

 development of IDR (conceptual solution) for obtaining Location Requirements 

 submitting a request for issuance of Location Requirements 

 issuance of Location Requirements by the competent authority, which implies 

procurement of all the necessary conditions for designing 

 development of PGD (project for Building Permit) 

 issuance of the Building Permit 

 development of PZI (project for construction) 

 construction registration 

 construction 

 

 

 

Project documentation development is preceded by public procurement for selecting a designer. It 

is estimated that the procedure for obtaining a Building Permit lasts from 8 to 10 months. 

Locations of some of the wetlands, planned by this project, are located within the limits of a 

protected area "Nature Park Jegrička". During the construction of these facilities, prescribed 

requirements of particular categories must be met, including the prescribed period when certain 

work can be performed. Wetlands that are outside of protected area limits, are stipulated by 

project documentation in which the construction requirements are prescribed in order to preserve 

natural conditions, flora and fauna protection, and return the area to its original state, which the 

contractor is obliged to abide by. 

The wetland construction works consists of several stages and types of works. Depending on the 

type of works the optimal periods for construction are defined in terms of favourable working 

conditions and environmental and living conditions. 

Optimal period for planting reeds, based on relevant literature, experience and hydroecological 

characteristics of the area, is from April to May. Planting reeds is practically final work, which 

means that all other works should be completed by March. 

Time necessary for construction works, depending on dimensions of the wetland and climate 

conditions, is from 3 to 5 months. In order to ensure the conditions for planting reeds in April-

May, it is necessary to start work in September. That is the time period in which construction in 

the protected area is allowed. 

 

On the basis of the bill of quantities, the total investment value for all 13 treatment facilities is 

EUR 2.670.000. 
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The implementation dynamics is mainly conditioned by the provision of funds. For this reason, 

the proposal is to split construction realisation in 4 phases. In the first phase, the facilities in 

critical location would be implemented, and in the further stages, the facilities where lesser 

concentration of pollution were observed. 

 

Dynamics proposal: 

Phase I: CWS1, CWS6, CWS8 - estimated bill of quantities for phase I: EUR 770.000 

Phase II: CWS2, CWS3, CWS4, CWS10 - estimated bill of quantities for phase II: EUR 710.000 

Phase III: CWS7, CWS9, CWS13 - estimated bill of quantities for phase III: EUR 710.000 

Phase IV: CWS5, CWS11, CWS12 - estimated bill of quantities for phase IV: EUR 480.000 
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4.4. Estimated bill of quantities 

 
no. description total (EUR) 

          
1 WETLAND  CWS1, canal J-152           

 
         1.1 Ground work 

 
1.1.1. Construction of soil barrier in canal J-152, crown width 2,5 m, upstream and 

downstream slopes 1: 2, height 2,5 m, made of clay material, with accumulation 

up to 95% constriction per proctor. 
 

 The price includes all works. 
 

 
   

total = 4,500.00 

 
       

 
 

1.1.2. Soil excavation for RC precipitator, primary, secondary, tertiary field, sludge 

drying field and all structures, with construction of circumferential embankments 

from excavated material. 
 

 The price includes all works. 
 

 
   

total = 39,000.00 

 
         

1.1.3. Procurement, transport and installation of filter material of granulation according 

to the project in prepared cassettes. The material must be washed, free from earth 

and sand. 
 

 The price includes all works. 
 

 
   

total = 115,500.00 

 
     

  TOTAL (1.1):   159,000.00 

 
     

   
 

1.2 Reinforced concrete works 
 

1.2.1. Purchase of materials and production of reinforced concrete objects on the MB 

30 concrete with waterproofing additive, reinforcement according to static 

calculation. The price includes the formwork, reinforcement, concrete and 

fostering of concrete. 
 

 Calculation per piece. 
 

 - Partition overflow, concrete cover on the slopes = 5,300.00 

 - Two three-chamber precipitators, 2x150m3 volume, set = 48,000.00 

 - Pump station structure = 4,600.00 

 - Dividing canals and overflow shafts in the cassettes = 7,500.00 

 
       TOTAL (1.2):   65,400.00 

 
     

   
 

1.3 Installation works and equipment 
 

1.3.1. Procurement and installation of wastewater pumps, which raise water from the 

precipitator into the primary field. Two electric pumps are planned, capacity Q = 

2x25 l / s, lifting height H = 3 m, power P = 2 x5.5 kW. Cost includes electric 

supply and operation cost of pumps. 
 

 
   

total = 9,800.00 

 
       

 
 

1.3.2. Procurement and installation of pipelines in cassettes with filter material for even 

distribution and collecting of water, inlet and drainage including plumbing 

fittings. The price includes all costs. 
 

 
   

total = 33,000.00 
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1.3.3 Procurement and installation of impermeable foil, 1.5mm thickness, along the 

bottom of the stabilization and drying of sludge. The price includes all costs.  
 

   
total = 4,500.00 

 
       TOTAL (1.3):   47,300.00 

 
     

   
 

1.4 Other work 
 

1.4.1. Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of 

rhizomes.  
 

 
   

total = 6,300.00 

 
       

 
 

1.4.2. Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%)  

 
   

total = 9,000.00 

 
       

 
 

1.4.3. Contingencies in the amount of 5% of the value of work. 
 

 
   

total = 13,000.00 

 
       TOTAL (1.4):   28,300.00 

 
     

   
 

 TOTAL WETLAND CWS1 300,000.00 
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no. description total (EUR) 

          
2 WETLAND CWS2, canal J-152           

 
         2.1 Ground work 

 
2.1.1 Construction of soil barrier in canal J-152, crown width 3,0 m, upstream and 

downstream slopes 1:2, height 2,5 m, made of clay material, with accumulation up 

to 95% constriction per proctor. 
 

 The price includes all works. 
 

 
   

total = 6,500.00 

 
       

 
 

2.1.2 Soil excavation for RC precipitator, primary, secondary field, sludge drying field 

and all structures, with construction of circumferential embankments from 

excavated material. 
 

 

 The price includes all works. 
 

 
   

total = 68,000.00 

 
         

2.1.3 Procurement, transport and installation of filter material of granulation according 

to the project in prepared cassettes. The material must be washed, free from earth 

and sand. 
 

 

 The price includes all works. 
 

 
   

total = 152,000.00 

 
     

  TOTAL (2.1):   226,500.00 

 
     

   
 

2.2 Reinforced concrete works 
 

2.2.1 Purchase of materials and production of reinforced concrete objects on the MB 30 

concrete with waterproofing additive, reinforcement according to static 

calculation. The price includes the formwork, reinforcement, concrete and 

fostering of concrete. 
 

 

 Calculation per piece. 
 

 - Partition overflow, concrete cover on the slopes = 5,500.00 

 - Open-air precipitator with a concrete bottom and slopes, V 1800 m3, set = 62,000.00 

 - Dividing canals and overflow shafts in the cassettes = 5,500.00 

 
       TOTAL (2.2):   73,000.00 

 
     

   
 

2.3 Installation works and equipment 
 

2.3.1 Procurement and installation of pipelines in cassettes with filter material for even 

distribution and collecting of water, inlet and drainage including plumbing 

fittings. The price includes all costs. 
 

 

 
   

total = 48,000.00 

 
       

 
 

2.3.2 Procurement and installation of impermeable foil, 1.5mm thickness, along the 

bottom of the stabilization and drying of sludge. The price includes all costs. 
 

 

 
   

total = 13,000.00 

 
       TOTAL (2.3):   61,000.00 
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2.4 Other works 
 

2.4.1 Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of 

rhizomes.  
 

 
   

total = 10,500.00 

 
       

 
 

2.4.2 Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%) 
 

 

 
   

total = 12,000.00 

 
       

 
 

2.4.3 Contingencies in the amount of 5% of the value of work. 
 

 
   

total = 17,000.00 

 
       TOTAL (2.4):   39,500.00 

 
     

   
 

 TOTAL WETLAND CWS2 400,000.00 
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no. description total (EUR) 

          
3 WETLAND CWS3, canal J-134           

 
         3.1 Ground work 

 
3.1.1 Construction of soil barrier in canal J-134, crown width 2,0 m, upstream and 

downstream slopes 1: 2, height 1,8 m, made of clay material, with accumulation up 

to 95% constriction per proctor. 
 

 

 The price includes all works. 
 

 
   

total = 3,400.00 

 
       

 
 

3.1.2 Soil excavation for RC precipitator, primary, secondary field, sludge drying field 

and all structures, with construction of circumferential embankments from 

excavated material. 
 

 

 The price includes all works. 
 

 
   

total = 9,000.00 

 
         

3.1.3 Procurement, transport and installation of filter material of granulation according to 

the project in prepared cassettes. The material must be washed, free from earth and 

sand. 
 

 

 The price includes all works. 
 

 
   

total = 33,200.00 

 
     

  TOTAL (3.1):   45,600.00 

 
     

   
 

3.2 Reinforced concrete works 
 

3.2.1 Purchase of materials and production of reinforced concrete objects on the MB 30 

concrete with waterproofing additive, reinforcement according to static calculation. 

The price includes the formwork, reinforcement, concrete and fostering of concrete. 
 

 

 Calculation per piece. 
 

 - Partition overflow, concrete cover on the slopes = 2,000.00 

 - Open-air precipitator with a concrete bottom and slopes, V 300 m3, set = 9,000.00 

 - Dividing canals and overflow shafts in the cassettes = 2,600.00 

 
       TOTAL (3.2):   13,600.00 

 
     

   
 

3.3 Installation works and equipment 
 

3.3.1 Procurement and installation of pipelines in cassettes with filter material for even 

distribution and collecting of water, inlet and drainage including plumbing fittings. 

The price includes all costs. 
 

 

 
   

total = 7,000.00 

 
       

 
 

3.3.2 Procurement and installation of impermeable foil, 1.5mm thickness, along the 

bottom of the stabilization and drying of sludge. The price includes all costs.  

 
   

total = 1,800.00 

 
       TOTAL (3.3):   8,800.00 
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3.4 Other works 

 
3.4.1 Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of rhizomes. 
  

 

 
   

total = 3,000.00 

 
       

 
 

3.4.2 Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%) 
 

 

 
   

total = 4,000.00 

 
       

 
 

3.4.3 Contingencies in the amount of 5% of the value of work. 
  

 
   

total = 5,000.00 

 
       TOTAL (3.4):   12,000.00 

 
     

   
 

 TOTAL WETLAND CWS3 80,000.00 
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no. description total (EUR) 

          
4 WETLAND CWS4, canal J-78           

 
         4.1 Ground work 

 
4.1.1 Construction of soil barrier in canal J-78, crown width 2,0 m, upstream and 

downstream slopes 1: 2, height 2,5 m, made of clay material, with accumulation up 

to 95% constriction per proctor. 
 

 

 The price includes all works. 
 

 
   

total = 5,000.00 

 
       

 
 

4.1.2 Soil excavation for RC precipitator, primary, secondary field, sludge drying field 

and all structures, with construction of circumferential embankments from 

excavated material. 
 

 

 The price includes all works. 
 

 
   

total = 15,000.00 

 
         

4.1.3 Procurement, transport and installation of filter material of granulation according to 

the project in prepared cassettes. The material must be washed, free from earth and 

sand. 
 

 

 The price includes all works. 
 

 
   

total = 45,500.00 

 
     

  TOTAL (4.1):   65,500.00 

 
     

   
 

4.2 Reinforced concrete works 
 

4.2.1 Purchase of materials and production of reinforced concrete objects on the MB 30 

concrete with waterproofing additive, reinforcement according to static calculation. 

The price includes the formwork, reinforcement, concrete and fostering of 

concrete. 
 

 Calculation per piece. 
 

 - Partition overflow, concrete cover on the slopes = 2,700.00 

 - Open-air precipitator with a concrete bottom and slopes, V 400 m3, set = 12,000.00 

 - Dividing canals and overflow shafts in the cassettes = 3,000.00 

 
       TOTAL (4.2):   17,700.00 

 
     

   
 

4.3 Installation works and equipment 
 

4.3.1 Procurement and installation of pipelines in cassettes with filter material for even 

distribution and collecting of water, inlet and drainage including plumbing fittings. 

The price includes all costs. 
 

 

 
   

total = 11,000.00 

 
       

 
 

4.3.2 Procurement and installation of impermeable foil, 1.5mm thickness, along the 

bottom of the stabilization and drying of sludge. The price includes all costs. 
 

 

 
   

total = 2,500.00 

 
       TOTAL (4.3):   13,500.00 
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4.4 Other works 

 
4.4.1 Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of rhizomes.  
 

 

 
   

total = 4,300.00 

 
       

 
 

4.4.2 Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%) 
 

 

 
   

total = 4,000.00 

 
       

 
 

4.4.3 Contingencies in the amount of 5% of the value of work. 
  

 
   

total = 5,000.00 

 
       TOTAL (4.4):   13,300.00 

 
     

   
 

 TOTAL WETLAND CWS4 110,000.00 
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no. description total (EUR) 

          
5 WETLAND CWS5, Canal J-48           

 
         

5.1 Ground work 
 

5.1.1 Ground work for the extension of the canal bed on the segment where the facility is 

planned, with the construction of the peripheral embankment from the excavated 

material. 
 

 The price includes all works. 
 

 
   

a set = 15,000.00 

 
       

 
 

5.1.2 Procurement, transport and installation of filter material of granulation according 

to the project in prepared cassettes. The material must be washed, free from earth 

and sand. 
 

 The price includes all works. 
 

 
   

total = 35,000.00 

 
     

  TOTAL (5.1):   50,000.00 

 
     

   
 

5.2 Reinforced concrete and stone works 
 

5.2.1 Procurement, transport and installation of gabions for construction of the planned 

barriers in the canals with the overflows for large waters. 
 

 

 - Gabion barriers, total of 4 = 24,000.00 

 - Construction of the RC overflow on all 4 barriers, total = 14,000.00 

 
     

  TOTAL (5.2):   38,000.00 

 
     

   
 

5.3 Other works 
 

5.3.1 Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of rhizomes.   

 
   

total = 4,000.00 

 
       

 
 

5.3.2 Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%)  

 
   

total = 4,000.00 

 
       

 
 

5.3.3 Contingencies in the amount of 5% of the value of work. 
 

 
   

total = 4,000.00 

 
     

  TOTAL (5.3):   12,000.00 

 
     

   
 

 TOTAL WETLAND CWS5 100,000.00 
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no. description total (EUR) 

          
6 WETLAND  CWS6, canal J-334           

          6.1 Ground work 
 

6.1.1 Construction of soil barrier in canal J-334, crown width 2,5 m, upstream and 

downstream slopes 1: 2, height 2,5 m, made of clay material, with accumulation 

up to 95% constriction per proctor. 
 

 The price includes all works. 
 

 
   

total = 5,500.00 

 
       

 
 

6.1.2 Soil excavation for RC precipitator, primary, secondary, tertiary field, sludge 

drying field and all structures, with construction of circumferential embankments 

from excavated material.  

 The price includes all works. 
 

 
   

total = 32,000.00 

 
         

6.1.3 Procurement, transport and installation of filter material of granulation according 

to the project in prepared cassettes. The material must be washed, free from earth 

and sand. 
 

 The price includes all works. 
 

 
   

total = 97,000.00 

 
     

  TOTAL (6.1):   134,500.00 

 
     

   
 

6.2 Reinforced concrete works 
 

6.2.1 Purchase of materials and production of reinforced concrete objects on the MB 30 

concrete with waterproofing additive, reinforcement according to static 

calculation. The price includes the formwork, reinforcement, concrete and 

fostering of concrete. 
 

 Calculation per piece. 
 

 - Partition overflow, concrete cover on the slopes = 5,000.00 

 - Two three-chamber precipitators, 2x75m3 volume, set = 40,000.00 

 - Pump station structure = 2,700.00 

 - Dividing canals and overflow shafts in the cassettes = 6,900.00 

 
     

  SVEGA (6.2):   54,600.00 

          6.3 Installation works and equipment 
 

6.3.1 Procurement and installation of wastewater pumps, which raise water from the 

precipitator into the primary field. Two electric pumps are planned, capacity Q = 

2x25 l/s, lifting height H = 3 m, power P = 2 x3.0 kW. Cost includes electric 

supply and operation cost of pumps. 
 

 
   

total = 7,400.00 

 
       

 
 

6.3.2 Procurement and installation of pipelines in cassettes with filter material for even 

distribution and collecting of water, inlet and drainage including plumbing 

fittings. The price includes all costs. 
 

 

 
   

total = 29,000.00 

 
       

 
 

6.3.3 Procurement and installation of impermeable foil, 1.5mm thickness, along the 

bottom of the stabilization and drying of sludge. The price includes all costs. 
 

 

 
   

total = 2,000.00 

 
     

  TOTAL (6.3):   38,400.00 
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6.4 Other works 
 

6.4.1 Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of 

rhizomes.   

 
   

total = 5,500.00 

 
       

 
 

6.4.2 Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%)  

 
   

total = 7,000.00 

 
       

 
 

6.4.3 Contingencies in the amount of 5% of the value of work. 
 

 
   

total = 10,000.00 

 
     

  TOTAL (6.4):   22,500.00 

 
     

   
 

 TOTAL WETLAND CWS6 250,000.00 

 

  



Protection of the Jegrička Nature Park against the negative impact of ground and surface water 
 

 

72 
 

no. description total (EUR) 

          
7 WETLAND  CWS7, canal J-334           

          7.1 Ground work 
 

7.1.1 Construction of soil barrier in canal J-334, crown width 3,0 m, upstream and 

downstream slopes 1: 2, height 2,5 m, made of clay material, with accumulation up 

to 95% constriction per proctor. 
 

 

 The price includes all works. 
 

 
   

total = 7,500.00 

 
       

 
 

7.1.2 Soil excavation for RC precipitator, primary, secondary field, sludge drying field 

and all structures, with construction of circumferential embankments from 

excavated material. 
 

 

 The price includes all works. 
 

 
   

total = 65,000.00 

 
         

7.1.3 Procurement, transport and installation of filter material of granulation according to 

the project in prepared cassettes. The material must be washed, free from earth and 

sand. 
 

 

 The price includes all works. 
 

 
   

total = 150,000.00 

 
     

  TOTAL (7.1):   222,500.00 

 
     

   
 

7.2 Reinforced concrete works 
 

7.2.1 Purchase of materials and production of reinforced concrete objects on the MB 30 

concrete with waterproofing additive, reinforcement according to static calculation. 

The price includes the formwork, reinforcement, concrete and fostering of concrete. 
 

 

 Calculation per piece. 
 

 - Partition overflow, concrete cover on the slopes = 6,000.00 

 - Open-air precipitator with a concrete bottom and slopes, V 1800 m3, set = 66,000.00 

 - Dividing canals and overflow shafts in the cassettes = 5,500.00 

 
     

  TOTAL (7.2):   77,500.00 

 
     

   
 

7.3 Installation works and equipment 
 

7.3.1 Procurement and installation of pipelines in cassettes with filter material for even 

distribution and collecting of water, inlet and drainage including plumbing fittings. 

The price includes all costs. 
 

 

 
   

total = 40,000.00 

 
       

 
 

7.3.2 Procurement and installation of impermeable foil, 1.5mm thickness, along the 

bottom of the stabilization and drying of sludge. The price includes all costs. 
 

 

 
   

total = 12,000.00 

 
     

  TOTAL (7.3):   52,000.00 
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7.4 Other works 
 

7.4.1 Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of rhizomes.  
 

 

 
   

total = 11,000.00 

 
       

 
 

7.4.2 Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%) 
 

 

 
   

total = 25,000.00 

 
       

 
 

7.4.3 Contingencies in the amount of 5% of the value of work. 
 

 
   

total = 12,000.00 

 
     

  TOTAL (7.4):   48,000.00 

 
     

   
 

 TOTAL WETLAND CWS7 400,000.00 
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no. description total (EUR) 

          
8 WETLAND  CWS8, canal J-362           

          8.1 Ground work 
 

8.1.1 Soil excavation for RC basin for septic tanks content, primary and secondary field, 

sludge drying field and all structures, with construction of circumferential 

embankments from excavated material. 
 

 The price includes all works. 
 

 
   

total = 42,000.00 

          8.1.2 Procurement, transport and installation of filter material of granulation according 

to the project in prepared cassettes. The material must be washed, free from earth 

and sand. 
 

 The price includes all works. 
 

 
   

total = 102,000.00 

 
     

  TOTAL (8.1):   144,000.00 

          8.2 Reinforced concrete works 
 

8.2.1 Purchase of materials and production of reinforced concrete objects on the MB 30 

concrete with waterproofing additive, reinforcement according to static 

calculation. The price includes the formwork, reinforcement, concrete and 

fostering of concrete. 
 

 Calculation per piece. 
 

 - basin for accepting septic tanks content, volume 25 m3 = 7,000.00 

 - Dividing canals and overflow shafts in the cassettes = 6,500.00 

 
     

  TOTAL (8.2):   13,500.00 

          8.3 Installation works and equipment 
 

8.3.1 Procurement and installation of pipelines in cassettes with filter material for even 

distribution and collecting of water, inlet and drainage including plumbing fittings. 

The price includes all costs. 
 

 
   

total = 18,000.00 

 
       

 
 

8.3.2 Procurement and installation of impermeable foil, 1.5mm thickness, along the 

bottom of the stabilization and drying of sludge. The price includes all costs. 
 

 

 
   

total = 12,000.00 

 
     

  TOTAL (8.3):   30,000.00 

          8.4 Other works 
 

8.4.1 Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of 

rhizomes.  
 

 
   

total = 6,500.00 

 
       

 
 

8.4.2 Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%)  
 

   
total = 19,000.00 

 
       

 
 

8.4.3 Contingencies in the amount of 5% of the value of work. 
 

 
   

total = 7,000.00 

 
     

  TOTAL (8.4):   32,500.00 

 
     

   
 

 TOTAL WETLAND CWS8 220,000.00 
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no. description total (EUR) 

          
9 WETLAND CWS9, canal J-362           

          9.1 Ground work 
 

9.1.1 Construction of soil barrier in canal J-362, crown width 2,5 m, upstream and 

downstream slopes 1: 2, height 2,5 m, made of clay material, with accumulation 

up to 95% constriction per proctor. 
 

 The price includes all works. 
 

 
   

total = 6,000.00 

 
       

 
 

9.1.2 Soil excavation for RC precipitator, primary, secondary field, sludge drying field 

and all structures, with construction of circumferential embankments from 

excavated material.  

 The price includes all works. 
 

 
   

total = 39,000.00 

 
         

9.1.3 Procurement, transport and installation of filter material of granulation according 

to the project in prepared cassettes. The material must be washed, free from earth 

and sand. 
 

 The price includes all works. 
 

 
   

total = 86,000.00 

 
     

  TOTAL (9.1):   131,000.00 

 
     

   
 

9.2 Reinforced concrete works 
 

9.2.1 Purchase of materials and production of reinforced concrete objects on the MB 30 

concrete with waterproofing additive, reinforcement according to static 

calculation. The price includes the formwork, reinforcement, concrete and 

fostering of concrete. 
 

 Calculation per piece. 
 

 - Partition overflow, concrete cover on the slopes = 4,800.00 

 - Open-air precipitator with a concrete bottom and slopes, V 1000 m3, set = 32,000.00 

 - Dividing canals and overflow shafts in the cassettes = 4,200.00 

 
     

  TOTAL (9.2):   41,000.00 

 
     

   
 

9.3 Installation works and equipment 
 

9.3.1 Procurement and installation of pipelines in cassettes with filter material for even 

distribution and collecting of water, inlet and drainage including plumbing 

fittings. The price includes all costs.  

 
   

total = 22,000.00 

 
       

 
 

9.3.2 Procurement and installation of impermeable foil, 1.5mm thickness, along the 

bottom of the stabilization and drying of sludge. The price includes all costs.  
 

   
total = 9,200.00 

 
     

  TOTAL (9.3):   31,200.00 
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9.4 Other works 
 

9.4.1 Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of 

rhizomes.   

 
   

total = 7,800.00 

 
       

 
 

9.4.2 Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%) 
 

 

 
   

total = 9,000.00 

 
       

 
 

9.4.3 Contingencies in the amount of 5% of the value of work. 
  

 
   

total = 10,000.00 

 
     

  TOTAL (9.4):   26,800.00 

 
     

   
 

 TOTAL WETLAND CWS9 230,000.00 

 

  



Protection of the Jegrička Nature Park against the negative impact of ground and surface water 
 

 

77 
 

no. description total (EUR) 

          
10 WETLAND  CWS10 - new collecting canal         

          10.1 Zemljani radovi 
 

10.1.1 Soil excavation of the collecting canal, parallel to the Jegrička water bed at a 

necessary distance, length 15000 m, bed width 0,6 m, slope 1:1,5. Excavated 

material is spread on the surrounding terrain. 
 

 The price includes all works. 
 

 
   

total = 42,000.00 

          10.1.2 Excavation of the canal expansion for formation of secondary and tertiary fields, 

with spreading of the excavated material.  

 The price includes all works. 
 

 
   

total = 16,000.00 

 
         

10.1.3 Procurement, transport and installation of filter material of granulation according 

to the project in prepared cassettes. The material must be washed, free from earth 

and sand. 
 

 The price includes all works. 
 

 
   

total = 32,000.00 

 
     

  TOTAL (10.1):   90,000.00 

 
     

   
 10.2 Reinforced concrete works 
 

10.2.1 Purchase of materials and production of reinforced concrete objects on the MB 30 

concrete with waterproofing additive, reinforcement according to static 

calculation. The price includes the formwork, reinforcement, concrete and 

fostering of concrete. 
 

 Calculation per piece. 
 

 - Dividing canals and overflow shafts in the cassettes = 4,300.00 

 
     

  TOTAL (10.2)   4,300.00 

          10.3 Installation works and equipment 
 

10.3.1 Procurement and installation of pipelines in cassettes with filter material for even 

distribution and collecting of water, inlet and drainage including plumbing 

fittings. The price includes all costs.  

 
   

total = 9,500.00 

 
     

  TOTAL (10.3):   9,500.00 

          10.4 Other works 
 

10.4.1 Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of 

rhizomes.  
 

 
   

total = 3,200.00 

 
       

 
 

10.4.2 Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%)  
 

   
total = 7,000.00 

 
       

 
 

10.4.3 Contingencies in the amount of 5% of the value of work. 
 

 
   

total = 6,000.00 

 
     

  TOTAL (10.4):   16,200.00 

 
     

   
 

 TOTAL WETLAND CWS10 120,000.00 
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no. description total (EUR) 

          
11 WETLAND  CWS11, canal J-III           

          11.1 Ground work 
 

11.1.1 Construction of soil barrier in canal J-III, crown width 2,5 m, upstream and 

downstream slopes 1: 2, height 2,5 m, made of clay material, with accumulation 

up to 95% constriction per proctor. The price includes all works.  

 
   

total = 6,200.00 

          11.1.2 Soil excavation for RC precipitator, primary, secondary field, sludge drying field 

and all structures, with construction of circumferential embankments from 

excavated material. 
 

 The price includes all works. 
 

 
   

total = 40,000.00 

          11.1.3 Procurement, transport and installation of filter material of granulation according 

to the project in prepared cassettes. The material must be washed, free from earth 

and sand. 
 

 The price includes all works. 
 

 
   

total = 92,000.00 

 
     

  TOTAL (11.1):   138,200.00 

          11.2 Reinforced concrete works 
 

11.2.1 Purchase of materials and production of reinforced concrete objects on the MB 30 

concrete with waterproofing additive, reinforcement according to static 

calculation. The price includes the formwork, reinforcement, concrete and 

fostering of concrete. 
 

 Calculation per piece. 
 

 - Partition overflow, concrete cover on the slopes = 5,000.00 

 - Open-air precipitator with a concrete bottom and slopes, V 1000 m3, set = 32,000.00 

 - Dividing canals and overflow shafts in the cassettes = 4,500.00 

 
     

  TOTAL (11.2):   41,500.00 

          11.3 Installation works and equipment 
 

11.3.1 Procurement and installation of pipelines in cassettes with filter material for even 

distribution and collecting of water, inlet and drainage including plumbing fittings. 

The price includes all costs.  

 
   

total = 24,000.00 

          11.3.2 Procurement and installation of impermeable foil, 1.5mm thickness, along the 

bottom of the stabilization and drying of sludge. The price includes all costs.  
 

   
total = 9,300.00 

 
     

  TOTAL (11.3):   33,300.00 

          11.4 Other works 
 

11.4.2 Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of 

rhizomes.   

 
   

total = 8,000.00 

          11.4.2 Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%)  
 

   
total = 9,000.00 

          11.4.3 Contingencies in the amount of 5% of the value of work. 
 

 
   

total = 10,000.00 

 
     

  TOTAL (11.4):   27,000.00 

           TOTAL WETLAND CWS11 240,000.00 
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no. description total (EUR) 

          
12 WETLAND CWS12, canal J-I           

 
         12.1 Ground work 

 
12.1.1 Ground work for the extension of the canal bed on the segment where the facility 

is planned, with the construction of the peripheral embankment from the 

excavated material.  

 The price includes all works. 
 

 
   

total = 35,000.00 

 
       

 
 

12.1.2 Procurement, transport and installation of filter material of granulation according 

to the project in prepared cassettes. The material must be washed, free from earth 

and sand. 
 

 The price includes all works. 
 

 
   

total = 55,000.00 

 
     

  TOTAL (12.1):   90,000.00 

 
     

   
 

12.2 Reinforced concrete and stone works 
 

12.2.1 Procurement, transport and installation of gabions for construction of the planned 

barriers in the canals with the overflows for large waters.  
 - Gabion barriers, total of 2 = 22,000.00 

 - Construction of the RC overflow on all 2 barriers, total  = 12,000.00 

 
       TOTAL (12.2):   34,000.00 

 
     

   
 

12.3 Other works 
 

12.3.1 Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of 

rhizomes.  
 

 
   

total = 8,000.00 

 
       

 
 

12.3.2 Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%) 
 

 

 
   

total = 4,000.00 

 
       

 
 

12.3.3 Contingencies in the amount of 5% of the value of work. 
  

 
   

total = 4,000.00 

 
       TOTAL (12.4):   16,000.00 

 
     

   
 

 TOTAL WETLAND CWS12 140,000.00 
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no. description total (EUR) 

          
13 WETLAND CWS13, canal J-520           

 
         13.1 Ground work 

 
13.1.1 Ground work for the extension of the canal bed on the segment where the facility is 

planned, with the construction of the peripheral embankment from the excavated 

material. 
 

 The price includes all works. 
 

 
   

total = 17,000.00 

 
       

 
 

13.1.2 Procurement, transport and installation of filter material of granulation according to 

the project in prepared cassettes. The material must be washed, free from earth and 

sand. 
 

 The price includes all works. 
 

 
   

total = 25,000.00 

 
     

  TOTAL (13.1):   42,000.00 

 
     

   
 

13.2 Reinforced concrete works 
 

13.2.1 Procurement, transport and installation of gabions for construction of the planned 

barriers in the canals with the overflows for large waters.  
 - Gabion barriers, total of 2 = 16,000.00 

 - Construction of the RC overflow on all 2 barriers, total  = 10,000.00 

 
       TOTAL (13.2):   26,000.00 

 
     

   
 

13.3 Other works 
 

13.3.1 Purchase and planting reed rhizomes in pre-prepared cassettes with filling. 6 

rhizome planted per m2. Price includes purchase, planting and nursing of rhizomes.   

 
   

total = 4,000.00 

 
       

 
 

13.3.2 Costs of the Investor for the preparation of the project documentation required for 

the building permit procurement and the costs of technical supervision (4%)  

 
   

total = 4,000.00 

 
       

 
 

13.3.3 Contingencies in the amount of 5% of the value of work. 
 

 
   

total = 4,000.00 

 
       TOTAL (13.4):   12,000.00 

 
     

   
 

 TOTAL WETLAND CWS13 80,000.00 
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SUMMARY OF WORKS EUR 

 
     

 
   

1 WETLAND CWS1           
 

300,000.00 

 
     

 
   

2 WETLAND CWS2           
 

400,000.00 

          
3 WETLAND CWS3           

 
80,000.00 

 
     

 
   

4 WETLAND CWS4           
 

110,000.00 

 
     

 
   

5 WETLAND CWS5           
 

100,000.00 

 
     

 
   

6 WETLAND CWS6           
 

250,000.00 

 
     

 
   

7 WETLAND CWS7           
 

400,000.00 

 
     

 
   

8 WETLAND CWS8           
 

220,000.00 

 
     

 
   

9 WETLAND CWS9           
 

230,000.00 

 
     

 
   

10 WETLAND CWS10         
 

120,000.00 

 
     

 
   

11 WETLAND CWS11         
 

240,000.00 

 
     

 
   

12 WETLAND CWS12         
 

140,000.00 

 
     

 
   

13 WETLAND CWS13         
 

80,000.00 

 
     

 
   

 
   

TOTAL   2,670,000.00 
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CONSTRUCTION PHASES EUR 

 
     

 
   

PHASE I 

 
   

 
     

 
   

1 WETLAND  CWS1, canal J-152         300,000.00 

 
     

 
   

2 WETLAND  CWS6, canal J 334         250,000.00 

 
     

 
   

3 WETLAND  CWS8, canal J 362         220,000.00 

    
      

    TOTAL PHASE I   770,000.00 

 
     

 
   

PHASE II 

 
   

 
     

 
   

1 WETLAND CWS2, canal J-152         400,000.00 

 
     

 
   

2 WETLAND CWS3, canal J-134         80,000.00 

 
     

 
   

3 WETLAND CWS4, canal J-78         110,000.00 

    
      

4 WETLAND  CWS10 - new collecting 

canal 
      120,000.00 

    
      

    TOTAL PHASE II   710,000.00 

 
     

 
   

PHASE III 

 
   

 
     

 
   

1 WETLAND  CWS7, canal J-334         400,000.00 

 
     

 
   

2 WETLAND CWS9, canal J-362         230,000.00 

 
     

 
   

3 WETLAND CWS13, canal J-520         80,000.00 

    
      

    TOTAL PHASE III   710,000.00 

    
      

PHASE IV 

 
   

 
     

 
   

1 WETLAND CWS5, Canal J-48         100,000.00 

 
     

 
   

2 WETLAND  CWS11, canal JIII         240,000.00 

 
     

 
   

3 WETLAND CWS12, canal J-I         140,000.00 

    
      

    TOTAL PHASE III   480,000.00 

    
      

 
   

TOTAL   2,670,000.00 
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LEGEND:

Jegrička basin area

Main pollutants in the basin:

1. Deponija Bačko Dobro Polje

2. Pig farm

3. Cold storage

4. Sirig landfill

5. Septic tanks discharge Čenej

6. Slautherhouse

7. Industry and the settlement Bački Jarak

8. Industry and the settlement  Temerin

9. Block 18 Temerin

10. Poljoprivredno preduzeće Gospođinci

11. Sugar refinery

12. Industry and the settlement  Žabalj
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Pollution from agricultural sources
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BASIN SITE PLAN WITH FACILITIES SITES

LEGEND:

Jegrička basin area

Facilities sites:

1. Facility CWS1, canal J-152, Temerin

2. Facility CWS2, canal J-152, Žabalj

3. Facility CWS3, canal J-134, Žabalj

4. Facility CWS4, canal J-78, Žabalj

5. Facility CWS5, canal J-48, Žabalj

6. Facility CWS6, canal J-334, Temerin

7. Facility CWS7, canal J-334, Temerin

8. Facility CWS8, canal J-362, Čenej

9. Facility CWS9, canal J-362, Temerin

10. Facility CWS10, new collecting canal, Zmajevo

11. Facility CWS11, canal J-III, Zmajevo

12. Facility CWS12, canal J-II, Ravno Selo

13. Facility CWS13, canal J-520, Zmajevo
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