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The Jegrička is a watercourse which is a part of MCN HS DTD (the Main Canal Network 

of the Danube-Tisa-Danube Hydro-system) whose basin spreads in the southern part of the 

Pannonian Basin, in central Bačka, on the loess terrace between the Danube and Great Bačka 

Canal. The basin is of approximately 100 km in length and about 14 km in width, covering the 

overall area of 144.200 ha and encompasses the territory of municipalities of Vrbas, Bačka 

Palanka, Temerin and Žabalj. After the intersection of the natural course of the Jegrička by Novi 

Sad - Savino Selo canal’s route and joining this watercourse in MCN HS DTD, the natural 

regime of waters was altered, and thus the basin area was reduced to about 60.000 ha. The river 

bed of the watercourse stretches from the Despotovo sluice to the estuary of Tisa, and the length 

of the river flow is about 65 km. The flow is divided into three basins:   

✓ The Upper Basin, from the Despotovo sluice (at the survey mark of the watercourse km 

64+150) to the Zmajevo spillway (km 47+700). The river bed has been regulated, 

channeled, projected to receive the flow rate of about 24 m3/s. The water from the Novi 

Sad - Savino Selo Canal may be released into the Jegrička through the Despotovo sluice 

at the capacity of about 15 m3/s. 

✓ The Middle Basin, from the Zmajevo spillway to the Žabalj II sluice (km 15+000). The 

river bed has been channeled up to km 30+000, while the downstream part of the river 

bed has not been regulated.   

✓ The Lower Basin, downstream from the Žabalj II sluice to the estuary of Tisa (at km 37 

Tisa survey mark), that is to the Žabalj pumping station. The embankments and the sluice 

at the confluence of the Jegrička into the Tisa prevents the breach of massive Tisa waters. 

At high water level of the Tisa, the water from the Jegrička is evacuated by pumping of 

the pumping station of the installed capacity of 16 m3/s (2 x 8 m3/s).   

 

Apart from the fact that the Jegrička river bed collects and drains excess water from the 

watercourse area, its water is used for the industry supply, irrigation, fishery, sport fishing, 

recreation etc. Unlike other bigger canals of MCN, this watercourse is not navigable for larger 

vessels.   

According to the Regulation on establishment of surface and groundwater bodies 

(Official Gazette of RS, 96/2010) the Jegrička is characterised as a heavily modified water body 

(Type 5). 

 The Jegrička has been classified as a highly significant natural resource, Nature Park of 

Category III. According to IUCN categorization (International Union for Conservation of 

Nature) the Jegrička was defined as Category V type - Protected Land Area (area of preserved 

ecosystems). 

 

During the period between May - July 2018, Phase I was completed (before the dredging of the 

Jegrička watercourse sections) which included hydro biological, ichtyological and chemical 

research of the Jegrička watercourse as a part of the international project “Eco - Friendly water 

management against extreme weather conditions in the cross-border area, 

HUSRB/1602/11/0010“. Field work was executed in 5 locations (Table 1, Picture 1) between 

Temerin and Zmajevo. 



 

 

Table 1. GPS coordinates of localities where sampling was carried out 

 
Number GPS coordinates 

1 N 45°27'59.20" E19°54'38.58" 

2 N45°27'22.51" E 19°51'14.83" 

3 N45°27'17.66" E19°48'40.08" 

4 N45°26'59.98" E19°43'36.03" 

5 N45°27'2.88" E19°42'13.61" 

 

 

 

Picture 1. GPS coordinates of localities where sampling was carried out 

 

Methods of research and results 

 

Physical and Chemical parameters 

 

 Out of basic physical and chemical parameters, the following were determined: amount 

of dissolved oxygen, oxygen saturation in water and temperature measured by oximeter. 

Biological Oxygen Demand - BOD5, Chemical Oxygen Demand - COD, Total Carbon - TOC, 

Suspended Particles - TSS, Surfactants - SUR and nitrates will be measured by use of UV 

spectrophotometer - Sekomam Pastel - UV portable. Electrolytic conductivity will be measured 

by a conductometer, pH value by a field pH meter Eutech Instruments pH tester 11, while water 

transparency and turbidity will be measured by the Secchi disc. 

Based on the performed physical and chemical analyses on the Jegrička watercourse, a 

moderate process of eutrophication is recognised. The measured values of chemical and 



 

 

biological oxygen demand are moderately elevated, which reflect a moderate abundance of 

organic matter in water (Table 2.). The measured amount of dissolved oxygen varies from 

maximum of 2.67mg/l to minimum of 0.16 mg/l which indicates unfavourable processes 

(biological and biochemical) in the water column and sediment. If this trend continues, one may 

expect significant changes in this hydro ecosystem’s natural habitats. 

 

 

 

Table 2. Physical and chemical parameters at the Jegrička watercourse 

parameter/
locality I II III IV V 

T (°C) 17.2 17 22.2 22.1 22.2 

O2 (mg l-1) 1.17 0.21 0.16 2.67 1.99 

O2 (%) 14.4 2.3 1.8 38.6 21.8 

pH 7.6 7.56 7.43 7.28 7.55 

CON (µS m-1) 926 856 571 582 575 

TSS (mg l-1) 13.8 13 7.7 13.7 16.8 

TOC (mg l-1) 6.2 6.4 3.5 3.5 3.7 

NO3
- (mg l-1) <0.5 <0.5 <0.5 0.6 0.7 

SUR (mg l-1) 1.7 2 1 1.1 0.9 

COD (mg l-1) 17.6 17.8 9.8 10 10.8 

BOD (mg l-1) 9 9.3 5 5 5.3 

Transparency (cm) 115 137 98 41 36 

Turbidity (cm) 140 157 to the bottom 46 44 

 

 
Macrozoobenthos 

 

Sampling has been carried out by means of fishing nets and a Van-Veen Grab Sampler with a 

sample area of 225cm2, after which the samples have been transported to the Hydrobiological 

laboratory of the Department of Biology and Ecology, University of Novi Sad, in a hand-held 

refrigerator, at the temperature between 1-3C. Material screen has been carried out by a sieving 

system opening with the diameter of 500 m and 150 m. Determination of biological material 

has been done using the standard determination keys for specific organism groups (Hrabe, 1979; 

Kerovec, 1983; Macan, 1956;Pennak, 1979).The processed material has been fix conserved with 

70% ethanol. 

 



 

 

 

Picture 2. (Van-Veen Grab Sampler) 

During April and May of 2018, the samples of fauna from the bottom of the Jegrička 

watercourse were collected at five localities (coordinates enlisted in the above given table). 

Sampling has been carried out by a Van-Veen Grab Sampler with a sample area of 225cm2 

(Picture 2) and transported to the Hydrobiological laboratory of the Department of Biology and 

Ecology, Faculty of Sciences, University of Novi Sad, where they were processed by standard 

methods.  

By sediment analysis at the Jegrička watercourse during this research, six groups of 

aquatic invertebrates were recognised (Oligochaeta, Hirudinea, Isopoda, Ephemeroptera, 

Odonata and Diptera). The number of individuals was given by square meter. The dominant 

component of the bottom fauna is Oligochaeta. The highest number of Oligochaeta was found at 

the locality I, while the lowest was recorded at the locality III. Taxonomical analysis to the 

species level was carried out for certain groups of invertebrates only, whereas the taxonomical 

analysis was not possible for other groups of macroinvertebrates, due to their juvenile stage.  

Within the subclass of Oligochaeta the total of eight taxons from two families were noted. All 

noted taxons are indicators of waters with additional organic load. The results are presented in 

Table 3. 

 

Table 3. Qualitative and quantitative composition of aquatic macroinvertebrates at the Jergrička 

watercourse 

Groups/Localities I II III IV V 

Oligochaetae      

Fam:Tubificidae      

Limnodrilushoffmeisteri 39   117  

Limnodrilusclaparedeanus  39  665  

Limnodrilussp. 78 78 274 547 587 

Tubifex tubifex 1720 469  274 117 

Potamotrixhammoniensis  78  78 117 

  Fam. Naididae      

Naiselinguis  39    

Naisvariabilis     39 



 

 

Stylarialacustris 39     

Ophidonaisserpentina 626     

Hirudinea      

Helobdellastagnalis 39     

Isopoda      

Asellus aquaticus 430     

Ephemeroptera      

  Fam. Caenidae      

Caenisrobusta 156     

Odonata     39 

Diptera      

Fam.Ceratopogonidae      

Bezzia sp. 39  508 78  

  Fam. Culicidae 78     

  Fam. Chironomidae 978 156 156 235 508 

Total number 4222 859 938 1994 1407 

 

 

Epiphytic macroinvertebrates 

Methods of research 

Epiphytic macroinvertebrates in surface waters represent invertebrates visible by naked eye 

(larger than 0.5 mm) which live on the surface and around water plants during a part of or their 

whole life cycle. Along with other representatives of benthic macroinvertebrates comprise a bio 

indicator group - aquatic macroinvertebrates, which, according to Water Framework Directive 

EU (WFD) represent an essential biological element for the assessment of water bodies’ 

ecological status.  

Methods of research  

Field research of epiphytic macroinvertebrates at the Jegrička watercourse were carried out 

during May and June 2018 at the overall of five localities. At the very locality, the samples of 

epiphytic macroinvertebrates were taken from the dominant representatives of floating and 

submerged vegetation by the qualitative method. Standard fishing net with a horizontal opening 

of 25 cm and hole diameter of 250 μm was used for sampling, and was usually dragged through 

macrophytic vegetation from the vessel. The contents of the net were immediately rinsed through 

a standard sieve with the hole diameter of 250 μm, and the material collected from the sieve 

surface was packed into plastic flacons and conserved in 70% ethanol. At the hydro biological 

laboratory of the Department of Biology and Ecology, the epiphytic macroinvertebrates were 

separated from detritus and conserved in 96% ethanol, afterwards they were identified by means 

of stereo microscope Motic SMZ168, with maximum magnification of up to 50X. For the 

purpose of preliminary analysis, subsamples from the total of three localities were specified 

(under numbers 1, 3 and 5) and a taxonomic analysis of abundant fauna was carried out up to the 

level of families using determination keys. The results of the preliminary analysis were presented 

in terms of variety of families, commenting on the ratio of certain abundant families.  



 

 

Results 

By the preliminary analysis of epiphytic macroinvertebrate fauna from three selected localities, 

the presence of overall 19 families and 12 higher taxonomic groups was determined.  The widest 

diversity was noted in the fifth locality where as many as 13 families were noted during the 

research period. According to the percentage in epiphytic fauna, larvae from the families of 

Caenidae (Insecta, Ephemeroptera) and Chironomidae (Insecta, Diptera) dominated.    

Table 4. Qualitative composition of epiphytic macroinvertebrates at the Jergrička watercourse 

 

Groups/Localities I III V 

Aranea +   

Coleoptera    

  Fam. Haliplidae +  + 

  Fam. Dytiscidae   + 

Diptera    

  Fam. Ceratopogonidae +   

  Fam. Chironomidae + + + 

  Fam. Stratiomyiidae +   

Ephemeroptera    

  Fam. Baetidae + + + 

  Fam. Caenidae  + + 

Gastropoda    

  Fam. Bithyniidae  + + 

  Fam. Lymnaeidae   + 

  Fam. Planorbidae +   

Hydracarina   + 

Heteroptera    

  Fam. Corixidae   + 

  Fam. Pleidae   + 

..Fam. Naucoridae +  + 

Hirudinea    

  Fam. Erpobdellidae +   

  Fam. Glossiphoniidae  +  

Isopoda    

  Fam. Asellidae +   

Mysidacea    

  Fam. Mysidae   + 

Odonata    

  Fam. Coenagrionidae  + + 

Oligochaeta    

  Fam. Naididae  + + 

 

 

 



 

 

Plankton 

 

Samples for the qualitative analysis were collected by the filtration of 20 l of water through 

plankton net, hole diameter of 22 µm (Picture 3). Samples for the qualitative analysis of 

phytoplankton community were collected with an integrated water column sampler, which was 

used to collect the composite sample, from the surface of the water column to 1m depth. The 

samples were collected into glass flacons, conserved with Lugol’s solution on the spot and 

afterwards transported to the hydrobiological laboratory of the Department of Biology and 

Ecology of the Faculty of Sciences in Novi Sad, where the analysis of the collected material was 

carried out. The quantitative analysis of phytoplankton was carried out through methods 

recommended by SRPS EN 15204 standard. Cell number was determined, apart from cenobias, 

in which case not individual cells were counted but whole cenobia.  

 

 

 
Picture 3. Qualitative sampling of phytoplankton community at Jegrička watercourse 

 

Samples for phytoplankton community analyses at the Jegrička watercourse were 

collected in five localities, whereas sampling in localities marked with numbers 1 and 2 was 

carried out on 18th April, 2018, while sampling in localities 3 and 4 was carried out on 21st 

May, 2018. Sampling under number 5 was carried out on 22nd May, 2018. 

The preliminary report encompasses the results derived from the processing of material 

collected in localities under numbers 1,3 and 5. 

In the locality marked by number one, the total number of registered cells (abundance) is 

2298 cells/ml. In this locality, phytoplankton communities from 7 different categories were 

noted. According to the proportion in the phytoplankton community, in this locality, the category 

of Cyanobacteria is dominant with 38%, followed by Bacillariophyta, the total share of which is 

33%, and Chlorophyta, which make up a total of 26% (picture 4). 

 



 

 

 

Picture 4. Abundance of representatives of individual categories in phytoplankton communities 

in examined localities of the Jegrička watercourse 

In the locality number 3, the smallest abundance of representatives of phytoplankton 

community was noted. In this locality the abundance is only 3741 cells/ml. 

By qualitative analysis, representatives of 8 sections were registered. According to the 

overall share in the structure of phytoplankton community, in this locality, sections of 

Cyanobacteria are dominant with their share of 36%, followed by Chlorophyta section, whose 

section is 27%, Bacillariophyta with the total share of 18% and Chrysophyta with the total share 

of 15% (picture 4). 

In the locality number 5, the total number of registered cells (abundance) is 1362 

cells/ml. Out of 8 sections registered in this locality, as well as in the previous localities, based 

on the total share in the phytoplankton community, the sections of Chlorophyta dominate, with 

the total share of 35%, followed by Bacillariophyta, with the total share of 32%, Cyanobacteria 

with the total share of 20%, and Chrysophyta with the total share of 10% (picture 4).  

 

 

Detection of chlorophyll “a” 

Standard American Spectrophotometric Method (APHA, 1995) 

1. Sampling of waterinto sterileflacons of 500 -1000 ml volume 

2. Filtration of a certain volume of water sample through nitrocellulose filters of 0,45 µm 

pore size  

3. Storage of filters with algae cells in clean test tubes at -20 °C for further analysis 

4. Pigment (chlorophyll a) extraction with 90% acetone (10ml)  

3. Extraction in the dark at 4 °C within 24 hours 

4. Sample centrifugation for 15 minutes at 3000 revolutions aimed to separate cell residues 



 

 

5. Discarding of supernatant and spectrophotometric analysis 

6. Absorbance reading at =664 nm, =665 nm, =750nm 

7. Chlorophyll a concentration calculation according to the following formula: 

 

 

Chlorophyll “a “(mg/m3) = (26,7x((OD664-OD750) before –(OD665-OD750) after) xV1 

     V2xL  

 

V1=extract volume (l) 

V2=volume of filtered sample (m3) 

L=cuvette path length (cm) 

664= optical density of the sample before acidification  

665= optical density of the sample after acidification 

750= optical density for dilution 

26,7= absorbance correction 

90% acetone is used for blank determination. 

 

Based on the acquired data, the level of trophity of analysed water is determined according to the 

appropriate categorization. 
 

Table 5. Results of water ecosystems trophity (May 2018) 

Locality Chlorophyll a 

concentration (mg/m3) 

Categorization- Felfoldy 1980 – 

level of trophity 

Jegrička-3 10.15 4 - Mesotrophic 

Jegrička  4 3.56 3- Oligo-mesotrophic 

Jegrička 5. 10.68 4 - Mesotrophic 

 

Mesotrophic level was registered in 2 localities (Jegrička-Sirig and Jegrička-Zmajevo), while 

locality 4 was characterized with water of oligo-mesotrophic type (Table 5). 

 

Microbiology 

  

Water samples for microbiological analyses are acquired according to standards ISO 

19458:2006 Water quality -- Sampling for microbiological analysis. The main goals will be as 

follows:  analysis of water impairment with easily solvable biodegradable organic matter based 

on the number of heterotrophic bacteria, evaluation of microbiological quality of water from the 

sanitary aspect based on the abundance of total Coliform.  

Water was sampled by sterile flacons of 250 cm3 volume at the depth of 2cm to 3 cm. 

The samples were transported to the laboratory at the temperature of +4oC and processed within 

16 hours. In order to determine the abundance of individual physiological groups of bacteria 

culture methods on solid substrate plates are used. For total Coliform detection, spread plate 

culture technique is used on solid substrate plates Chromocoult coliform agar (Merck, 



 

 

Darmstadt, Germany). Incubation temperature is 37±0,5°C and incubation period is 48 hours. 

Detection of heterotrophic bacteria is performed culture method spread plate technique on solid 

non-selective substrate plate of agar gel (Torlak, Belgrade). Incubation temperature is 26±0,5°C, 

incubation period is 72 hours. 

Picture 5.(Coliform bacteria) 

 

Table 6. Results of microbiological analysis (abundance of individual groups of bacteria and 

their categorization). 

 Locality Total 

number of 

heterotrophi

c bacteria 

(CFU/ml) 

Water class 

(kohl, 1975) 

Number of 

facultative 

oligotrophic 

bacteria 

(CFU/ml) 

Index 

FO/H 

Autopurification 

ability 

Total number 

of Coliform 

bacteria 

(CFU/ml) 

Number of 

fecal Coliform 

bacteria 

(CFU/ml) 

Water class 

(Kavka, 1994) 

1 Temerin near 
the bridge 

3660 II 3500 0,96 weak 65 0 unpolluted 

2 Temerin near 

the electrical 

tower 

3650 II 3960 1,09 satisfactory 20 0 unpolluted 

3 JegričkaSirig 1830 II 6750 3,69 satisfactory 820 10 mildly polluted 

4 JegričkaZmajev

o 

1500 II 8850 5,9 satisfactory 585 195 Very polluted 

5 JegričkaZmajev
o upstream 

from spillway 

11250 II-III 21900 1,95 satisfactory 1052 225 Highly polluted 

 

Based on the total number of heterotrophs one can conclude that the analysed water is of 

satisfactory microbiological quality, mildly polluted, that is, it belongs to the II class of waters, 

and therefore is not impaired to a great extent with organic matters. The water in the locality 

(Jegrička-Zmajevo spillway) is more impaired with organic substances, which is indicated by the 

total number of heterotrophic bacteria (water of II - III class). However, the low number of 

facultative oligotrophs and FO/H index in case of locality 1 indicates a weak ability of 

autopurification, while in the other localities FO/H (>1) index indicates a satisfactory ability of 

autopurification of the given water ecosystem. 

The total number of coliform bacteria present (low abundance) (picture 5) was registered in the 

water sample, whereas fecal coliform bacteria were not detected in localities 1 and 2 which 

indicates water that is not polluted in terms of presence of  matter of fecal origin, on the other 



 

 

hand, in the localities Sirig - Zmajevo and Zmajevo upstream from spillway,  the presence of 

both total and fecal coliform bacteria was registered which indicates water polluted in terms of 

presence of fecal origin matter (Table 6). 

 

Aquatic  macrophytes 

 

The research area is divided into mapping sections, in all of which the present types of 

aquatic macrophytes are noted and their quantity estimated according to descriptive five-level 

scale (1 - rare, 2 - sporadic, 3 - frequent, 4 - very frequent, 5 - abundant). The applied 

methodology is in line with CEN standard EN 14184 2013. 

Aquatic macrophytes are plants that inhabit water environment, and are easily visible by 

a naked eye. In terms of taxonomy, macrophytes are a diverse group which encompasses all 

aquatic vascular plants, mosses, Charophyceae and, in some cases, macroscopic algae. 

 Based on live form and position that they take in the waterbody, macrophytes are 

classified into hydrophytes (in more specific sense) and helophytes (emersive and amphibian 

which represent transitional form from hydrophites to terrestrial plants). Hydrophytes include 

submerged and floating plants, which can further be classified into morpho-ecological types of 

plants which are rooted or plants not rooted into the substrate at the bottom. 

 As primary producers, macrophytes are a significant component of water ecosystems. 

Their role in the functioning of aquatic ecosystems is manifested in providing habitats and hiding 

places for periphyton, plankton, and other groups of invertebrates and vertebrates, as well as in 

biochemical processes which take place in such ecosystems. 

 The role of macrophytes in monitoring is recognised by European and national directives 

(for example Council Directive establishing a framework for community action in the field of 

water policy - Water Framework Directive "WFD", 2000/60/EC; Urban Waste Water Treatment 

Directive, 91/271/EEC; Nitrates Directive, 91/676/EEC ...). The application of Water Framework 

Directive of the European Union (WFD, Directive 2000/60/EC) is dedicated to the 

accomplishment of a ‘good ecological status’ of water bodies on the territory of the Union and 

requires integrative indicators that react to both physical and chemical factors and provide 

information on hydromorphological conditions, as well as on the intensity of anthropogenic 

pressures. Considering the fact that the growth and distribution of macrophytes corresponds to all 

these factors, they are significant indicator organisms.  

 The application of macrophytes as indicators of ecological quality of surface waters is 

based on the fact that certain species and groups of species are indicators of specific types of 

surface waters, and also on the fact that anthropogenic impacts have a negative effect on the 

community composition and structure. 

 In certain types of water habitats, macrophytes do not appear, which is the consequence 

of characteristic features of such habitats (specific geology and substrate, depth, flow velocity, 

turbidity, etc), and not of anthropogenic pressures.  

The research of macrophyte vegetation was carried out in nine sections of the Jegrička 

watercourse (Picture 6), on June 18th and 19th, 2018. The goal of the research was to determine 

the status of aquatic macrophyte vegetation before the dredging of a part of the watercourse. The 

coordinates of the beginning and the end of each section were determined by means of a GPS 



 

 

device (Table 7). Points 1, 2, 3 and 4 set by the project task are downstream borders of sections 

1, 2, 3 and 4. The research was performed in accordance with standard EN14184.  For 

submerged and floating macrophytes, as well as for emersive types found in the water, what was 

estimated in each section was abundance according to the five grade scale (Kohler, 1978): 1- 

rare; 2 - sporadic; 3 - frequent; 4 - abundant; 5 - highly abundant. The evaluation of abundance 

was carried out separately for the left and right bank, and afterwards the average frequency was 

determined for the whole section. For each section, the following diversity parameters were 

determined: number of species (S), the Shannon diversity index (H') and evenness index by 

Pieleau (J'), expressed in total, as it was done for submerged, floating and emersive vegetation. 

The species were identified by use of standard determination key, and the nomenclature is in line 

with accepted terms according to  http://www.theplantlist.org/. The collected plant material was 

herbarized and / or conserved in ethanol solution and deposited into the aquatic collection of 

Department of Biology and Ecology Herbarium - BUNS. 

 

 

Table 7. Researched sections of the watercourse with the coordinates of downstream border points 

 GPS coordinates 

Sections: N E 

4a 

45°27'03,7'

' 

19°42'16,3'

' 

4 

45°26'57,8'

' 

19°43'08,8'

' 

3f 

45°26'59,8'

' 

19°43'33,7'

' 

3e 

45°27'28,4'

' 

19°44'03,6'

' 

3d 

45°27'36,6'

' 

19°45'03,2'

' 

3c 

45°27'07,7'

' 

19°46'00,1'

' 

3b 

45°27'26,8'

' 

19°46'40,1'

' 

3a 

45°27'18,6'

' 

19°48'35,5'

' 

3 

45°27'18,2'

' 

19°48'41,9'

' 

2a 

45°27'33,5'

' 

19°52'39,9'

' 

2 

45°27'22,8'

' 

19°53'11,4'

' 

1 

45°27'58,8'

' 

19°54'36,8'

' 

 

 

http://www.theplantlist.org/


 

 

 

Picture 6. Processed sections of the Jegrička watercourse. 

 

 The total of 30 species was registered, out of which 11 are submerged, seven are floatant 

and 12 emersive (Table 8). One Charophyta was registered - Nitellopsisobtusa, one moss 

(Bryophyta) - Riccia fluitans, two ferns (Polypodiophyta) - Salvinia natansiAzollafiliculoides, 

while other species belong to the class of flowering plants (Magnoliophyta). 



 

 

 The species of Cabombacaroliniana (Picture 7), Azollafiliculoides (Picture 8) and 

Vallisneria spiralis (Picture 9) are not indigenous to the flora of Vojvodina. The dynamics of 

the population, distribution and abundance of Cabombacaroliniana indicates its significant 

invasive character. It is abundant in the Jegrička watercourse, especially downstream of 

section 3a, while it was not registered at all in the upstream section. 

 Pursuant to the Code on declaration and protection of strictly protected and protected 

wild species of plants, animals and fungi, ("Official Gazette of RS", no. 5/2010 i 47/2011), in 

the examined area strictly protected species of Potamogetonpusillus and Nitellopsisobtusa, as 

well as the protected species of Irispseudacorus and Trapanatans are present. Apart from the 

enlisted species, Salvinia natans also has a conservational significance, and it is on the list of 

rare species declared by the Bern Convention. 

 

 
Picture 7. Cabombacaroliniana (bright green) covering the bottom of the Jegrička 



 

 

 
Picture 8. Azollafiliculoides, as part of the floating cover, with 

Hydrocharismorsus-ranae, Salvinia natans, Spirodelapolyrrhiza and Lemna 

minor 

 

 



 

 

Picture 9. Vallisneria spiralis, as part of the submerged cover with 

Ceratophyllumdemersum 

 

Table 8. List of species with abundance evaluated by sections 

 

Sections: 

4

a 4 

3

e 

3

d 

3

c 

3

b 

3

a 3 

2

a 2 1 

Submerged            

Cabombacaroliniana A. Gray 0 0 0 0 0 0 0 5 5 5 5 

Ceratophyllumdemersum L. 3 3 3 3 4 4 0 4 3 4 4 

Lemnatrisulca L. 0 0 0 0 0 0 2 0 2 1 2 

Myriophyllum spicatum L. 1 0 0 0 0 0 0 0 0 0 0 

Najas marina L. 3 0 0 0 0 0 0 0 0 0 0 

Nitellopsis obtusa (Des. in Loisel.) J. 

Groves 0 0 0 0 0 0 0 0 0 1 0 

PotamogetoncrispusL. 2 0 0 0 0 0 0 2 0 2 0 

Potamogetonpusillus L. 0 0 0 0 0 0 0 0 0 2 0 

Riccia fluitans L. 0 0 0 0 0 0 1 0 0 0 1 

Stuckeniapectinata (L.) Börner 2 0 0 0 0 0 0 0 0 0 0 

Vallisneriaspiralis L. 1 1 1 0 0 0 0 0 0 0 0 

Flotant            

Azollafiliculoides Lam. 2 2 2 2 3 3 3 0 3 0 0 

Hydrocharismorsus-ranae L. 2 2 3 3 3 3 3 3 3 0 3 

Lemna minor L. 2 2 2 2 3 3 3 3 3 2 3 

Potamogetonnatans L. 2 0 2 3 0 1 0 0 0 2 0 

Salvinia natans(L.) All. 0 2 2 2 3 2 3 0 3 0 0 

Spirodelapolyrrhiza (L.) Schleid. 2 2 2 2 3 3 3 2 3 2 3 

Trapanatans L. 3 3 3 3 3 4 5 2 4 2 1 

Emersed            

Butomusumbellatus L. 1 0 0 0 0 0 0 0 0 0 0 

Carexriparia Curtis 0 2 2 0 0 2 2 2 0 2 0 

Glyceriamaxima (Hartm.) Holmb. 2 1 3 3 3 2 3 2 2 2 2 

Irispseudacorus L. 2 1 0 0 2 0 1 1 0 0 0 

Oenantheaquatica (L.) Poir. 0 0 0 0 0 0 3 0 0 0 0 

Phalarisarundinacea L. 0 0 0 1 0 0 0 0 0 0 0 

Phragmitesaustralis (Cav.) Trin. ex Steud. 0 0 3 4 4 5 5 5 4 5 5 

RumexhydrolapathumHuds. 2 0 0 0 0 0 0 0 0 3 2 

Schoenoplectuslacustris (L.) Palla 0 0 0 0 0 0 1 0 0 0 0 

Siumlatifolium L. 0 0 0 0 0 0 0 2 2 3 2 

Typhaangustifolia L. 1 0 0 1 1 0 2 2 2 3 4 

Typhalatifolia L. 0 0 0 1 0 0 2 0 0 0 0 

 

 



 

 

 

 According to diversity parameters (Graph 1 to 3), the examined sections of the Jegrička 

are characterised by the dominance of flotant macrophytes. Sections 1, 2, 3 and 3a are 

exceptions, in which emersive species are dominant. Submerged plants are most represented in 

sections 2 and 4a, while their presence is insignificant in sections 3b, 3c and 3d. 

 

 
Graph 1. Number of species (S) in sections examined 

 

 
Graph 2. Diversity index (H') in sections examined 

 



 

 

 
Graph 3. Evenness index (J') in sections examined 

 

 The obtained results are the basis for the evaluation of effects of dredging to the structure 

of aquatic macrophytes vegetation. As well as this, the data on dissemination of the invasive 

species of Cabombacaroliniana are of great importance for tracking its dissemination in the 

waters of Vojvodina. 

 

  



 

 

Photographs from field research 

 

  

  

  



 

 

  

  

  

 

  



 

 

  

  

  

 

  



 

 

  

  

  

 

  



 

 

  

 

 

  

 

  



 

 

Structure of ichthyofauna 

 

The samples of ichthyofauna were collected by means of a battery powered electrofishing 

machine (Picture 11) using pulsed direct current of 400 V, 5 kW power, in line with the 

European electrofishing standard “Water Analysis – Fishing with Electricity” (EN 14011; CEN, 

2003) and fishing net tools (Picture 10) with the hole diameter of 35 to 60 mm of the total length 

of 250 meters. During the fishing, CPUE is noted (Catch Per Unit Effort), which is the number of 

individuals caught in a unit of time (no. of ind / hour). 

To determine a specific family, genus and species, standard key is used (Holcik, 1989; 

Simonović, 2001; Kottelat&Freyhof, 2007). Status of endangered species is determined 

according to criteria and categories from the IUCN handbook (IUCN 2017-2, IUCN Red List 

Categories: Version 3.1) andLeleku (1987). 

Global Positioning System (GPS) is used to precisely determine localities during the 

sampling procedure, by means of Garmin GPSmap 60CSx device. Weighing of individuals is 

carried out with technical balances of 0.1g readability, Ohaus Navigator 2100. The total length 

(TL) and standard length (SL) of the body is measured with a measuring caliper with a nonius 

scale of 0.05 mm precision, as well as with an ichtyometer. 

 

  
Picture 10. Sampling of ichthyofauna with net tools Picture 11. Electrofishing 
 

 

 



 

 

By means of qualitative and quantitative analysis of the Jegrička watercourse 

ichthyofauna, carried out in the period between April and May 2018, in five localities between 

Zmajevo and Temerin - BačkoGradište bridge, 15 species, 15 genuses and 6 families were 

registered: fam. Cyprinidae (Alburnusalburnus - common bleak, Aspiusaspius - asp, 

Abramisbrama - common bream, Bliccabjoerkna - the white bream, Carassiusgibelio - Prussian 

carp, Rutilusrutilus - common roach, Rhodeusamarus - European bitterling, 

Scardiniuserythrophthalmus - rudd, Tincatinca - tench); fam. Esocidae (Esoxlucius - Northern 

pike); fam. Ictaluridae (Ameiurus melas - black bullhead); fam. Centrarchidae (Lepomisgibbosus 

- pumpkinseed); fam. Percidae (Percafluviatilis - European perch, Sander lucioperca - zander); 

fam. Gobiidae (Proterorhinus semilunaris - Western tubenose goby). 

Family of Cyprinidae is represented by nine, family of Percidae by two, while the family 

of Esocidae, Ictaluridae, Centrarchidae and Gobiidae are represented by one species (table 9). 

 

Table 9.  Qualitative and quantitative analysis of registered species within the covered area  

Taxon Locality 

 Zmajevo I Zmajevo 

II 

Sirig Temerin I, 

II 

Fam. Cyprinidae     

Alburnusalburnus (common bleak) ● ● ● ● 

Aspiusaspius (asp)  ●   

Abramisbrama (common bream) ● ● ● ● 

Bliccabjoerkna (the white bream) ●    

Carassiusgibelio (Prussian carp) ● ●  ● 

Rutilusrutilus (common roach) ● ● ● ● 

Rhodeusamarus (European 

bitterling) 

● ● ● ● 

Scardiniuserythrophthalmus (rudd) ● ●  ● 

Tincatinca (tench) ● ●  ● 

Fam. Esocidae     

Esoxlucius (Northern pike)  ●  ● 

Fam. Ictaluridae     

Ameiurus melas (black bullhead) ● ●  ● 

Fam. Centrarchidae     

Lepomisgibbosus (pumpkinseed) ● ●  ● 

Fam. Percidae     

Percafluviatilis (European perch) ●    

Sander lucioperca (zander)  ●   

Fam. Gobiidae     

Proterorhinus semilunaris (Western 

tubenose goby) 

●    

 

In the individual share, the domination of species of Cyprinidae was registered with over 

90%. Eudominant species are common roach (31%), Prussian carp (21%) and common bleak 

(21%). Tench is the dominant species with 6%, while common bream (4.6%), pumpkinseed 

(4.6%), European bitterling (43.1%) and black bullhead (2.8%) are subdominant species. 

Receding species are the rudd (2%) and Northern pike (1.1%). Subreceding species are the asp, 



 

 

the white bream, European perch, the zander and Western tubenose goby with less than 1% in 

the individual share (picture 12). 

 

 
PIcture 12. Frequency of registered species of fish in the part of fishing area within the “Jegrička” Nature 

Park 

 

In the overall share, as well as in the individual share, species from the family of 

Cyprinidae dominate with more than 79%. In the overall share, the Prussian carp is represented 

with 43%, tench with 24%, Northern pike with 14%, common roach and common bream with 

5%, zander, black bullhead and pumpkinseed with 2%, common bleak with 1%, while asp, the 

white bream, European bitterling, rudd, European perch and Western tubenose goby are 

represented with less than 1% (table 10). 

 

Table 10. Qualitative and quantitative structure of ichthyofauna in the part of fishing area within 

the “Jegrička” Nature Park 

   

Taxon Abundance 

% 

Biomass % 

Fam. Cyprinidae   

Alburnusalburnus (common bleak) 21.08 1.290 

Aspiusaspius (asp) 0.28 0.123 

Abramisbrama (common bream) 4.56 4.833 

Bliccabjoerkna (the white bream) 0.28 0.243 

Carassiusgibelio (Prussian carp) 21.65 43.103 

Rutilusrutilus (common roach) 31.34 5.149 

Rhodeusamarus (European bitterling) 3.13 0.072 

Scardiniuserythrophthalmus (rudd) 1.99 0.476 

Tincatinca (tench) 5.98 23.875 

Fam. Esocidae   

Esoxlucius (Northern pike) 1.14 13.970 

Fam. Ictaluridae   

Ameiurus melas (black bullhead) 2.85 2.348 



 

 

Fam. Centrarchidae   

Lepomisgibbosus (pumpkinseed) 4.56 2.348 

Fam. Percidae   

Percafluviatilis (European perch) 0.28 0.193 

Sander lucioperca (zander) 0.28 1.972 

Fam. Gobiidae   

Proterorhinus semilunaris (Western tubenose 

goby) 0.57 0.005 

Total 100.00 100.000 

 

Of the registered species, 5 are found in the annex of the Bern Convention 

(Abramisbrama, Rhodeusamarus,Proterorhinus semilunaris), one in the annex of the Habitat 

Directive (Rhodeusamarus) and 6 in the appendix, Code on declaration and protection of strictly 

protected and protected wild species of plants, animals and fungi, (“Official Gazette of RS” no 

572010 and 47/2011) (table 11).  

In the Red list (IUCN) the carp (Cyprinus carpio) is classified as a vulnerable species, 

pike (Esoxlucius), asp (Aspiusaspius),common bream (Abramisbrama), the white bream 

(Bliccabjoerkna), common roach (Rutilusrutilus), rudd (Scardiniuserythrophthalmus), 

tench(Tincatinca), European bitterling (Rhodeusamarus), rudd(Percafluviatilis), zander (Sander 

lucioperca) are classified as non-endangered, while other registered species are allochthonous in 

Serbia. 

In the annex of the Bern Convention the asp (Aspiusaspius),common bream 

(Abramisbrama),European bitterling (Rhodeussericeus), Western tubenose goby (Proterorhinus 

semilunaris) are found in the third appendix as protected species whose exploitation is possible 

in controlled conditions. 

In the annex of the Council Directive (Council Directive 92/43/EEC) on natural habitat 

and wild flora and fauna preservation, theasp (Aspiusaspius) and European bitterling 

(Rhodeussericeus) are found in Appendix II, as the species of common interest whose 

preservation requires the determination of special areas of species preservation which are in need 

of strict protection.  

In appendices, Code on declaration and protection of strictly protected and protected wild 

species of plants, animals and fungi, (“Official Gazette of RS” no 572010 and 47/2011), 

European bitterling (Rhodeussericeus) andtench (Tincatinca) are found in Appendix I, as a 

strictly protected species, while carp (Cyprinus carpio), asp (Aspiusaspius),common bream 

(Abramisbrama), zander (Sander lucioperca), European perch (Percafluviatilis), Northern pike 

(Esoxlucius)are found in Appendix II as protected species whose exploitation is limited. 

 

 

 Table 11. Status of registered taxons according to national and international legislation 

Species 
IUCN Red 

list 

Annex of the Bern 

convention * 

Annex CD 92/43 

EEC ** 

Appendices of 

theCode *** 

Fam. Cyprinidae     

Alburnusalburnus LC    

Abramisbrama LC III  II 



 

 

Aspiusaspius LC III II, V II 

Bliccabjoerkna LC    

Carassiusgibelio NO    

Rhodeusamarus LC III II I 

Rutilusrutilus LC    

Scardiniuserythrophthalmus LC    

Tincatinca LC   I 

Fam. Esocidae     

Esoxlucius LC   II 

Fam. Ictaluridae     

Ameiurus melas NO    

Fam. Centrarchidae     

Lepomisgibbosus NO    

Fam. Percidae     

Percafluviatilis LC   II 

Sander lucioperca LC   II 

Fam. Gobiidae     

Proterorhinus semilunaris NO III   
 * Convention on the Conservation of European Wildlife and Natural Habitats (CETS No.: 104) 

 ** Council Directive 92/43/EEC 

 *** Code on declaration and protection of strictly protected and protected wild species of plants, animals and fungi, (“Official Gazette of 
RS” no 572010 and 47/2011) 

Chemical parameters (water, sediment and soil) 

 

Sampling of water, sediment and soil was performed.  The obtained results were 

compared to the values prescribed by the Regulation on emission limit values of polluting 

substances in surface and groundwaters and deadlines for their achievement (Official Gazette of 

the RS 50/2012). 

Monitoring consisted of water and sediment sampling (in two and six localities, respectively) at 

the Jegrička sections from 44+015km - 46+673 km and 29+588km-37+892km (Picture 13, 

Picture 14.) 

In table. the presentation of sampling localities with their GPS coordinates is given. 

Table 12. Sample marks and coordinates of sampling sites 

 
No. Sampling localities Sample description 

GPS coordinates of 

sampling localities 

 
1. 

Downstream of Zmajevo Station 

(between 44. and 45. km) 
Surface 0-30 cm 

N   45°27´22.72´´  

E   19°43´08.88´´ 

 
2. 

Downstream of Zmajevo Station 

(between 44. and 45. km) 
Surface 0-30 cm 

N   45°26´56.90´´ 

E   19°43´14.25´´ 

 
3. Jegrička at the bridge Surface 0-30 cm 

N   45°27´33.46´´ 

E   19°52´39.69´´ 

 
4. 

Jegrička – upstream from the 

triangle 
Surface 0-30 cm N   45°27´30.53´´ 



 

 

E   19°52´47.40´´ 

 
5. 

Jegrička – 50 m upstream of the 

Temerin Station 
Surface 0-30 cm 

N   45°28´02.59´´ 

E   19°54´52.83´´ 

 
6. Jegrička – at the Temerin Station Surface 0-30 cm 

N   45°28´03.59´´ 

E   19°54´54.94´´ 

  

 

  
Picture 13. Sampling at the Jegrička watercourse 

 

 
Picture 14. Sampling locations at the Jegrička watercourse 

 

 Sediment samples were taken in accordance with the standard the SRPS ISO 5667-12 

method. For the sampling procedure of undisturbed sediment at a certain depth, the Eijkelkamp 



 

 

‘core sampler’ was used.In this manner, it is possible to sample the deep sediments, which also 

includes the possibility of vertical pollution gradient. Due to the situation in the field at the 

Jegrička watercourse, surface samples were taken at the depth of 30 cm. The sediment samples 

were stored into glass jars (for organic matter analysis) and plastic containers (for heavy metal 

analysis). 

Water samples were stored into 5 l glass containers for organic matter analysis, while for heavy 

metal general parameter analysis, 200ml plastic bottles were used.  

After being transported to the laboratory, all the samples were stored at 4C up to the sample 

preparation for analysis. 

Table 13. List of parameters examined in water with method designation and detection limits 

Parameter examined  unit of 

measure 
Method designation MDL PQL  

Suspended matters 
mg/l 

SM 2540 D 6 13 

Dry residue of filtered 

sample at 105oC 
mg/l SM 2540 C 24 132 

Total dry residue mg/l SM 2540 B 23 133 

Burned residue mg/l SM 2540 E 23 133 

HPK mgO2/l SRPS ISO 6060:1994 16 32 

BPK5 mg O2/l H1.002 4 9 

Total Kjeldahl nitrogen mgN/l H1.003 0.02 0.4 

Ammonia mgN/l SRPS ISO H.Z1.184:1974 0.02 0.06 

Nitrates mgN/l SRPS ISO 7890-3:1994 0.01 0.02 

Nitrites mgN/l SRPS EN 26777:2009 0.002 0.005 

Total phosphorus mgP/l EPA 365.3 0.01 0.02 

Orthophosphates mgP/l EPA 365.3 0.01 0.02 

Sulfides mgS2-/l iodometric 0.5 2 

Detergents mg/l SRPS H.Z1.149:1987 0.02 0.1 

Hydrocarbon Index mg/l ISO 9377-2:2000(E) 0.44 1.0 

Metals 

Iron mg/l EPA 7000b 0.068 0.14 



 

 

Manganese µg/l EPA 7010 0.49 1 

 Nickel µg/l EPA 7010 1.09 2.2 

Cadmium µg/l EPA 7010 0.15 0.3 

Total Chromium µg/l EPA 7010 0.44 0.9 

Copper µg/l EPA 7010 0.44 0.89 

Lead µg/l EPA 7010 2.92 5.9 

Arsenic µg/l EPA 7010 1.37 2.64 

Mercury µg/l H1.004 0.16 0.5 

VOC 

Chloroform µg/l 

H1.001 

0.32 1.6 

1.1.1-trichloroethane (1.1.1-

TCE) 
µg/l 0.052 0.26 

1.2-dichloroethane (1.2-

DCE) 
µg/l 0.049 0.245 

Benzene µg/l 0.073 0.365 

Trichloroethylene µg/l 0.121 0.605 

BDHM µg/l 0.096 0.48 

Toluene µg/l 0.211 1.06 

DBHM µg/l 0.096 0.48 

Tetrachloroethylene µg/l 0.102 0.51 

Chlorobenzene µg/l 0.124 0.62 

Ethylbenzene µg/l 0.13 0.65 

m+p-xylene µg/l 0.156 0.78 

o-xylene µg/l 0.206 1.03 

Bromoform µg/l 0.144 0.72 

1,2-dichlorobenzene µg/l 0.229 1.15 



 

 

1,4-dichlorobenzene µg/l 0.263 1.32 

Vinyl Chloride µg/l 0.1 0.5 

Pesticides (organochlorine) 

Alpha-BHC ng/l 

SM 6630 

2.00 5.00 

Beta-BHC ng/l 2.00 5.00 

Gamma-BHC ng/l 1.30 3.25 

Delta-BHC ng/l 1.00 2.50 

Heptachlor ng/l 1.00 2.50 

Heptachlor Epoxide ng/l 1.00 2.50 

Aldrin ng/l 1.00 2.50 

Dieldrin ng/l 2.50 6.25 

Endrin ng/l 2.50 6.25 

Endrin Aldehyde ng/l 0.70 1.75 

Endosulfan I ng/l 1.00 2.50 

Endosulfan II ng/l 1.00 2.50 

Endosulfan Sulfate  ng/l 1.00 2.50 

4,4’-DDT ng/l 0.80 2.00 

4,4’-DDD ng/l 1.90 4.75 

4,4’-DDE ng/l 0.80 2.00 

PAH     

Naphthalene ng/l 

SM 6640 

2.00 10.0 

Acenaphthene ng/l 2.07 10.3 

Acenaphthylene ng/l 0.8 2 

Fluorene ng/l 1.23 6.15 

Phenanthrene ng/l 1.38 6.90 



 

 

Anthracene ng/l 0.887 4.43 

Fluoranthene ng/l 1.30 6.50 

Pyrene ng/l 0.890 4.45 

Benzo(a)anthracene ng/l 3.83 19.1 

Chrysene ng/l 4.10 20.5 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

ng/l 
4.95 24.7 

Benzo(a)pyrene ng/l 15 30 

Benzo(g,h,i)perylene ng/l 15 30 

Dibenzo(a,h)anthracene ng/l 15 30 

Indeno(1,2,3-cd) pyrene ng/l 15 30 

 

The results of the surface waters analysis were compared with Regulation on emission limit 

values of polluting substances in surface and groundwaters and deadlines for their achievement 

(Official Gazette of the RS 50/2012). 

 

Table 14. List of parameters examined in suspended alluvium with method designation and detection 

limits  

Parameter examined Unit of 

measure 

Method 

designation 

MDL PQL 

Metals     

                                                 Iron  mg/kg EPA 7000b 6.8 14 

Manganese* mg/kg EPA 7000b 3.4 6,9 

                                                  Nickel mg/kg EPA 7000b 19 38 

Zink mg/kg EPA 7000b 1.1 2.3 

Cadmium mg/kg EPA 7000b 1.4 2.9 

                                         Total Chromium* mg/kg EPA 7000b 2.2 4.5 



 

 

Copper mg/kg EPA 7000b 2.1 4.3 

                                                        Lead mg/kg EPA 7000b 25 51 

Manganese mg/kg EPA 7010 0.05 0.1 

Nickel mg/kg EPA 7010 0.11 0.22 

 Cadmium* mg/kg EPA 7010 0.015 0.03 

Total Chromium* mg/kg EPA 7010 0.04 0.09 

Copper* mg/kg EPA 7010 0.04 0.09 

Lead mg/kg EPA 7010 0.29 0.59 

Arsenic* mg/kg EPA 7010 0.14 0.26 

Mercury* mg/kg H1.004 0.02 0.05 

Pesticides*     

alpha-HCH µg/kg 

H1.008 

(GC/µECD) 

4.04 10.1 

beta-HCH µg/kg 4.21 10.5 

gamma-HCH (lindane) µg/kg 3.07 7.68 

delta-HCH µg/kg 2.61 6.53 

Heptachlor µg/kg 2.61 6.53 

                                  Heptachlor Epoxide µg/kg 3.69 9.22 

Aldrin µg/kg 3.36 8.39 

Dieldrin µg/kg 3.17 7.92 

Endrin µg/kg 2.90 7.24 

Endrin Aldehyde µg/kg 4.16 10.4 

Endosulfan I µg/kg 2.11 5.26 

Endosulfan II µg/kg 3.64 9.10 

Endosulfan Sulfate µg/kg 3.95 9.88 

4,4´-DDT µg/kg 3.83 9.58 

4,4´-DDD µg/kg 1.51 3.77 



 

 

4,4´-DDE µg/kg 1.51 3.77 

PAH* 
    

                                              Naphthalene µg/kg 

H1.009 

(GC/MSD) 

  

Acenaphthylene µg/kg   

                                        Acenaphthene µg/kg   

Fluorene µg/kg   

Phenanthrene µg/kg 3.70 9.26 

Anthracene µg/kg 4.31 10.8 

Fluoranthene µg/kg 3.92 9.80 

Pyrene µg/kg 3.97 9.92 

Benzo(a)anthracene µg/kg 4.43 11.1 

                                                  Chrysene µg/kg 3.95 9.88 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
µg/kg 3.69 9.23 

Benzo(a)pyrene µg/kg 4.45 11.1 

Benzo(g,h,i)perylene µg/kg 4.77 11.9 

Dibenzo(a,h)anthracene Indeno(1,2,3-

cd)pyrene 
µg/kg 4.21 10.5 

PCB (sum)* 
µg/kg 

H1.008 

(GC/µECD) 

  

DichlorideBiphenyl (PCB 10) µg/kg 3.85 9.63 

2,4,4´-trichloro biphenyl (PCB 28) µg/kg 2.10 5.26 

2,2´,5,5´- tetrachloro biphenyl (PCB 52) µg/kg 3.10 7.74 

2,2',3,4,4',5'-heksachlorbifenil(PCB138) µg/kg 1.12 2.81 

2,2',4,4',5,5'-hexachlorobiphenyl (PCB153) µg/kg 2.92 7.30 

2,2',3,4,4',5,5'-

hexachlorobiphenyl(PCB180) 
µg/kg 0.830 2.08 

 



 

 

Regulation on emission limit values of polluting substances in surface and groundwaters and 

deadlines for their achievement (Official Gazette of the RS 50/2012) is used for determining 

limit values of the polluting substances for the evaluation of status and sediment quality trends, 

that is target value, maximum concentration as well as remedy value (table 14). In addition to 

this, the value of polluting substances which are used during the course of dredging and sediment 

dislocation from the water stream, that is the target and remedy value, limit value and 

verification level are determined (table 15). 

Table 15. Limit values of status and sediment quality trends  

Parameter  Unit of 

measure  

Target 

value  

MDK Remedy value  

Arsenic (As) mg/kg  29  42  55  

Cadmium (Cd)  mg/kg  0.8  6.4  12  

Chromium (Cr)  mg/kg  100  240  380  

Copper (Cu)  mg/kg  36  110  190  

Mercury(Hg)  mg/kg  0.3  1.6  10  

Lead (Pb)  mg/kg  85  310  530  

Nickel (Ni)  mg/kg  35  44  210  

Zink (Zn)  mg/kg  140  430  720  

Mineral oils mg/kg  50  3000  5000  

(PAH)(1) mg/kg  1  10  40  

Naphthalene  mg/kg  0.001  0.1     

Anthracene  mg/kg  0.001  0.1     

Phenanthrene mg/kg  0.005  0.5     

Fluoranthene  mg/kg  0.03  3     

Benzo(a)anthracene  mg/kg  0.003  0.4     

Chrysene  mg/kg  0.1  11     

Benzo(k)fluoranthene  mg/kg  0.02  2     

Benzo(a)pyrene  mg/kg  0.003  3     



 

 

Benzo(g,h,i)perylene  mg/kg  0.08  8     

Indeno(1,2,3-cd)pyrene  mg/kg  0.06  6     

Polychlorinated biphenyls 

(PCB)(2) 

µg/kg  20  200  1  

DDD  µg/kg  0.02  2     

DDE  µg/kg  0.01  1     

DDT  µg/kg  0.09  9     

DDT total (3) µg/kg  10  -  4000  

Aldrin  µg/kg  0.06  6     

Dieldrin  µg/kg  0.5  450     

Endrin  µg/kg  0.04  40     

Cyclodiene pesticides (4) µg/kg  5  -  4000  

α-HCH µg/kg  3  20     

β-HCH  µg/kg  9  20     

γ-HCH (lindane)  µg/kg  0.05  20     

HCH total(5) µg/kg 10  -  2000  

Alpha-endosulfan  µg/kg  0.01  1  4000  

Heptachlor  µg/kg  0.7  68  4000  

Heptachlor-epoxide  µg/kg  0.0002  0.002  4000  

Table 16. Limit values of evaluation of sediment quality during the course of sediment dredging from the 

watercourse  

Parameter Unit of 

measure  

Target 

value  

Limit 

value  

Verification 

value  

Remedy value  

Arsenic (As)  mg/kg  29  55  55  55  

 Cadmium(Cd)  mg/kg  0.8  2  7.5  12  

Chromium (Cr)  mg/kg  100  380  380  380  

Copper (Cu)  mg/kg  36  36  90  190  



 

 

Mercury (Hg)  mg/kg  0.3  0.5  1.6  10  

Lead (Pb)  mg/kg  85  530  530  530  

Nickel (Ni)  mg/kg  35  35  45  210  

Zink (Zn)  mg/kg  140  480  720  720  

Mineral oils  mg/kg  50  1000  3000  5000  

Polycyclic aromatic 

hydrocarbon (PAH)1 

mg/kg  1  1  10  40  

Polychlorinated 

biphenyls  (PCB)2 

mg/kg  0.02     0.2  1  

DDT total3 µg/kg  10  10  40  4000  

Cyclodiene pesticides4 µg/kg  5        4000  

HCH total5 µg/kg  10        2000  

Alpha-endosulfan  µg/kg  0.01        4000  

Heptachloride  µg/kg  0.7        4000  

Heptachlor-epoxide  µg/kg  0.0002        4000  

 

______________ 
1parameter refers to the sum of the following compounds: naphthalene, anthracene, phenanthrene, fluoranthene, 

benzo(a)anthracene, chrysene, benzo(k)fluoranthene, benzo(a)pyrene, benzo(g,h,i)perylene, indeno(1,2,3-cd)pyrene 
2parameter refers to the sum of the specific  following compounds: PCB 28, 52, 101, 118, 138, 153 i 180. 
3parameter refers to the sum of  DDT, DDD i DDE 
4parameter  refers to the sum of aldrin, dieldrin and endrin 
5parameter  refers to the sum of four isomers of  hexachlorocyclohexane: α-HCH, β/HCH, γ-HCH, δ-HCH 

Target value represents the limit value of polluting substances concentration in the sediment 

below which the negative impacts on the surroundings are minor and it represents long-term 

target of the sediment quality. 

Maximum concentration allowed represents the limit value of the polluting substances 

concentration in the sediment above which the negative impacts on the surroundings are 

probable. If the maximum allowed concentration is exceeded by at least one polluting substance 

in the volume of 25 m3 sediment in the given locality, it is necessary to initiate the research 

monitoring within which the negative ecotoxic effect to the residential biota would be 

determined. 

Remedy value represents the limit value above which there is an unacceptable risk to the aquatic 

surroundings or a risk of pollution transfer by means of aquatic surroundings. If the remedy 



 

 

value is exceeded by at least one polluting substance in the volume of 25 m3 sediment in the 

given locality, it is necessary to examine the options of dislocations and/or sediment remedy. 

Verification level is a type of limit value of a polluting substance in the sediment based on 

which the sediment quality evaluation is performed during the dredging procedure, with the aim 

of establishing the method of dredged sediment treatment and its value is  ≥ limit value, and 

within the range between target and remedy value. 

Limit value is a type of a borderline value of a polluting substance in the sediment based on 

which the sediment quality evaluation is performed during the dredging procedure, with the aim 

of establishing the method of dredged sediment treatment and its value is  ≤ limit value, and 

within the range between target and remedy value.    

 

Target and intervention values for metals and organic substances refer to the standard 

sediment which contains 10% of organic substance and 25% of clay (mineral fractions of 

particles <2 m). During the course of sediment quality evaluation, the measured values are 

corrected for a given sediment according to the measured organic substance content as well as 

clay content in the given sediment, all of which is in line with the Regulation. The corrected 

values are compared with limit values of the polluting substances in the sediment. 

Quality evaluation is performed for each given polluting substance, that is, a group of 

polluting substances, and the final sediment quality evaluation is determined based on the worst 

evaluated polluted substance that is the group of polluting substances. The Regulation recognises 

four classes formed based on environmental risk (table 17) and is comprised of heavy metals and 

organic micropollutants. It is formulated on three levels of risk based on the toxicity and 

ecotoxicity data. The first level of risk is "minor risk" (target values are derived from this level). 

The next level of risk is "maximum risk allowed" which refers to the concentration values that 

have no impact. The third level of risk represents "extremely high risk", and equals the 

intervention value. Concentration above this value signifies that there is a need for the 

compulsory sediment remedy. 

Table 17. Criteria for sediment quality evaluation and permitted methods of dredged sediment treatment  

Class Criterion  Methods of dredged sediment treatment  

0 ≤ Target value  

Concentration of polluting substances in a sediment are at the 

level of natural background radiation. Sediments may be 

dislocated without special protective measures.  

1 
> Target value and ≤ 

Limit value  Sediment pollution is minor. During dislocation disposal 

without special protective measures is allowed within the range 

of 20 m in the area of the watercourse.  2 
> Limit value and ≤ 

Verification limit  

3 
>Verification limit ≤ 

Remedy value 
Sediment is polluted. Its disposal is not allowed without special 

protective measures. Storage in controlled conditions applying 



 

 

special protective measures is necessary in order to prevent 

spreading of polluting substances in the environment.  

4 > Remedy value  

Extremely polluted sediments. Remedy or storage of dredged 

substances in the controlled conditions with special protective 

measures is obligatory in order to prevent spreading of polluting 

substances in the environment.  

 

Measured, i.e. corrected concentrations of parameters in the sediment were compared with the 

values prescribed for the verification level (class three) and remedy value (class four), due to the 

fact that the sediments with concentrations below these values are not considered polluted and 

their disposal without special protective measures is allowed. 

Type of sample:  surface water 

Sampling location: Jegrička - downstream of station Zmajevo (between 44 and 45 km) 

Coordinates of sampling location: N   45°26´57.68´´ E   19°43´08.88´´ 

Sampling procedure: SRPS ISO 5667-6:1997, SRPS EN ISO 5667-1:2008 

Date and time of sampling: 20th April, 2018     1140-1230 

 

 

Examined parameter 
Unit of 

measure 
Method designation Measured value Class** 

Air temperature oC 
SRPS H.Z1.106:1970 22.1 - 

Water temperature oC 
SRPS H.Z1.106:1970 14.4 - 

Colour* descriptive 
visual clear - 

Smell* descriptive 
visual no - 

Visible substances* descriptive 
visual no - 

pH  
SRPS H.Z1.111:1987 8.41 I 

Electroconductivity µS/cm 
SRPS EN 27888:2009 700 I 

Dissolved oxygen mgO2 /l 
SRPS EN 5814:2014 2.50 V 



 

 

Suspended substances mg/l 
SM 2540 D <12 I 

Total dry residue 
mg/l SM 2540 B 482 I 

HPK 
mgO2/l SRPS ISO 6060:1994 <32 II/III 

BPK5 
mg O2/l H1.002 5.4 III 

Total nitrogen 
mgN/l H1.011 3.l70 III 

Total Kjeldahl nitrogen 
mgN/l H1.003 2.94 - 

Ammonium ion 
mgN/l 

SRPS ISO 

H.Z1.184:1974 
0.800 IV 

Nitrates 
mgN/l SRPS ISO 7890-3:1994 0.724 I 

Nitrites 
mgN/l SRPS EN 26777:2009 0.039 III 

Total phosphorus 
mgP/l SRPS EN ISO 6878:2008 0.089 I 

Orthophosphates 
mgP/l SRPS EN ISO 6878:2008 0.062 I 

Sulphides 
mgS/l SM 4500-S2- E <0.5 - 

Anionicdetergents 
mg/l SRPS EN 903:2009 <0.12 I/II 

Carbon Dioxide index mg/l ISO 9377-2:2000(E) <2.02 - 

Metals     

Iron 
mg/l EPA 7000b 0.414 II 

Manganese 
µg/l EPA 7010 34.2 I 

Nickel 
µg/l EPA 7010 <2.2 - 

Zinc 
mg/l EPA 7000b <0.023 I 

Cadmium 
µg/l EPA 7010 <0.15 - 

Chromium, total 
µg/l EPA 7010 <0.90 I 

Copper 
µg/l EPA 7010 16.5 I 

Lead 
µg/l EPA 7010 <5.9 - 

Mercury 
µg/l H1.004 <0.5 - 



 

 

VOC     

Chloroform µg/l 

H1.001 

<1.60 - 

1.1.1-trichloroethane (1.1.1-

TCE) 
µg/l <0.260 - 

1.2-dichloroethane (1.2-DCE) µg/l <0.245 - 

Benzene µg/l <0.365 - 

Trichlorethylene µg/l <0.605 - 

BDHM µg/l <0.480 - 

Toluene µg/l <1.06 - 

DBHM µg/l <0.480 - 

Tetrachloroethylene µg/l <0.510 - 

Chlorobenzene µg/l <0.620 - 

Ethylbenzene µg/l <0.650 - 

m+p-xylene µg/l <0.780 - 

o-xylene µg/l <1.03 - 

Bromoform µg/l <0.720 - 

1,2-dichlorobenzene µg/l <1.15 - 

1,4-dichlorobenzene µg/l <1.32 - 

VinylChloride µg/l <0.500 - 

Pesticides   
 - 

alpha-HCH ng/l 

SM 6630 

<5.00 - 

beta-HCH ng/l <5.00 - 

gamma-HCH (lindane) ng/l <3.25 - 

delta-HCH ng/l <2.50 - 

Heptachlor ng/l <2.50 - 



 

 

Heptachlor Epoxide ng/l <2.50 - 

Aldrin ng/l <2.50 - 

Dieldrin ng/l <6.25 - 

Endrin ng/l <6.25 - 

Endrin Aldehyde ng/l <1.75 - 

Endosulfan Sulfate ng/l <2.50 - 

Endosulfan I ng/l <2.50 - 

Endosulfan II ng/l <2.50 - 

4,4´-DDT ng/l <0.500 - 

4,4´-DDD ng/l <2.00 - 

4,4´-DDE ng/l <475 - 

Priority pesticides 

    - 

Alachlor ng/l 

EPA 3510C 

<20.0 - 

Atrazine ng/l <40.0 - 

Simazine ng/l <20.0 - 

Chlorpyrifos ng/l <20.0 - 

Trifluralin ng/l <7.62 - 

Pentachlorobenzene ng/l <5.45 - 

Hexachlorobenzene ng/l <9.67 - 

PAH 
   - 

Naphthalene ng/l 

SM 6440 

<10.0 - 

Acenaphthylene ng/l <9.00 - 

Acenaphthene ng/l <10.3 - 

Fluorene ng/l <6.15 - 



 

 

Phenanthrene ng/l <6.90 - 

Anthracene ng/l <4.43 - 

Fluoranthene ng/l 22.0 - 

Pyrene ng/l <4.45 - 

Benzo(a)anthracene ng/l <19.1 - 

Chrysene ng/l <20.5 - 

Benzo(b)fluoranthene + 

Benzo(k)fluoranthene 
ng/l <24.7 - 

Benzo(a)pyrene ng/l <30.0 - 

Benzo(g,h,i)perylene ng/l <30.0 - 

Dibenzo(a,h)anthracene + 

Indeno(1,2,3-cd)pyrene 
ng/l <30.0 - 

 

*Parameter/method is not within accreditation 

** According to Regulation on emission limit values of polluting substances in surface and 

groundwaters and sediments and deadlines for their achievement (Official Gazette of the RS 

50/2012) 

 

Type of sample:   surface water 

Sampling location: Jegrička - near station Zmajevo 

Coordinates of sampling location: N   45°27´22.72´´ E   19°53´11.39´´ 

Sampling procedure: SRPS ISO 5667-6:1997, SRPS EN ISO 5667-1:2008 

Date and time of sampling: 20th April, 2018     0940-0950 

 

Examined parameter 
Unit of 

measure 
Method designation Measured value Class** 

Air temperature oC 
SRPS H.Z1.106:1970 17.3 - 



 

 

Water temperature oC 
SRPS H.Z1.106:1970 14.1 - 

Colour* descriptive 
visual yellowish, clear - 

Smell* descriptive 
visual no - 

Visible substances* descriptive 
visual no - 

pH  
SRPS H.Z1.111:1987 8.10 I 

Electroconductivity µS/cm 
SRPS EN 27888:2009 810 I 

Dissolved oxygen mgO2 /l 
SRPS EN 5814:2014 2.70 V 

Suspended substances mg/l 
SM 2540 D <12 I 

Total dry residue 
mg/l SM 2540 B 475 I 

HPK 
mgO2/l SRPS ISO 6060:1994 <32 III/III 

BPK5 
mg O2/l H1.002 4.3 II 

Total nitrogen 
mgN/l H1.011 2.18 III 

Total Kjeldahl nitrogen 
mgN/l H1.003 1.76 - 

Ammoniumion 
mgN/l 

SRPS ISO 

H.Z1.184:1974 
0.706 IV 

Nitrates 
mgN/l SRPS ISO 7890-3:1994 0.392 I 

Nitrites 
mgN/l SRPS EN 26777:2009 0.029 II 

Total Phosphorus 
mgP/l SRPS EN ISO 6878:2008 0.032 I 

Orthophosphates 
mgP/l SRPS EN ISO 6878:2008 0.012 I 

Sulphides 
mgS/l SM 4500-S2- E <0.5 - 

Anionicdetergents 
mg/l SRPS EN 903:2009 <0.12 I/II 

Hydrocarbon Index mg/l ISO 9377-2:2000(E) <2.02 - 

Metals     

Iron 
mg/l EPA 7000b <0.1 I 

Manganese 
µg/l EPA 7010 38.0 I 



 

 

Nickel 
µg/l EPA 7010 <2.2 - 

Zinc 
mg/l EPA 7000b <0.023 I 

Cadmium 
µg/l EPA 7010 <0.15 - 

Chromium, total 
µg/l EPA 7010 <0.90 I 

Copper 
µg/l EPA 7010 2.19 I 

Lead 
µg/l EPA 7010 <5.9 - 

Mercury 
µg/l H1.004 <0.5 - 

VOC     

Chloroform µg/l 

H1.001 

<1.60 - 

1.1.1-trichloroethane (1.1.1-

TCE) 
µg/l <0.260 - 

1.2-dichloroethane (1.2-DCE) µg/l <0.245 - 

Benzene µg/l <0.365 - 

Trichloroethylene µg/l <0.605 - 

BDHM µg/l <0.480 - 

Toluene µg/l <1.06 - 

DBHM µg/l <0.480 - 

Tetrachloroethylene µg/l <0.510 - 

Chlorobenzene µg/l <0.620 - 

Ethylbenzene µg/l <0.650 - 

m+p-xylene µg/l <0.780 - 

o-xylene µg/l <1.03 - 

Bromoform µg/l <0.720 - 

1,2-dichlorobenzene µg/l <1.15 - 

1,4-dichlorobenzene µg/l <1.32 - 



 

 

Vinyl Chloride µg/l <0.500 - 

Pesticides   
 - 

alpha-HCH ng/l 

SM 6630 

<5.00 - 

beta-HCH ng/l <5.00 - 

gamma-HCH (lindane) ng/l <3.25 - 

delta-HCH ng/l <2.50 - 

Heptachlor ng/l <2.50 - 

Heptachlor Epoxide ng/l <2.50 - 

Aldrin ng/l <2.50 - 

Dieldrin ng/l <6.25 - 

Endrin ng/l <6.25 - 

Endrin Aldehyde ng/l <1.75 - 

Endosulfan Sulfate ng/l <2.50 - 

Endosulfan I ng/l <2.50 - 

Endosulfan II ng/l <2.50 - 

4,4´-DDT ng/l <0.500 - 

4,4´-DDD ng/l <2.00 - 

4,4´-DDE ng/l <4.75 - 

Priority pesticides 

    - 

Alachlor ng/l 

EPA 3510C 

<20.0 - 

Atrazine ng/l <40.0 - 

Simazine ng/l <20.0 - 

Chlorpyrifos ng/l <20.0 - 

Trifluralin ng/l <7.62 - 



 

 

Pentachlorobenzene ng/l <5.45 - 

Hexachlorobenzene ng/l <9.67 - 

PAH 
   - 

Naphthalene ng/l 

SM 6440 

<10.0 - 

Acenaphthylene ng/l <9.00 - 

Acenaphthene ng/l <10.3 - 

Fluorene ng/l <6.15 - 

Phenanthrene ng/l <6.90 - 

Anthracene ng/l <4.43 - 

Fluoranthene ng/l 20.3 - 

Pyrene ng/l 22.3 - 

Benzo(a)anthracene ng/l <19.1 - 

Chrysene ng/l <20.5 - 

Benzo(b)fluoranthene + 

Benzo(k)fluoranthene 
ng/l <24.7 - 

Benzo(a)pyrene ng/l 65.0 - 

Benzo(g,h,i)perylene ng/l <30.0 - 

Dibenzo(a,h)anthracene + 

Indeno(1,2,3-cd)pyrene 
ng/l <30.0 - 

*Parameter/method is not within accreditation 

** According to Regulation on emission limit values of polluting substances in surface and 

groundwaters and sediments and deadlines for their achievement (Official Gazette of the RS 

50/2012) 

 

 

Type of sample:  sediment 



 

 

Sampling location: Jegrička – downstream of station Zmajevo (between 44 and 45 km) 

Sampling location coordinates: N   45°26´57.68´´ E   19°43´08.88´´ 

Sampling procedure: SRPS ISO 5667-12:2005, SRPS EN ISO 5667-1:2008 

Date and time of sampling: 20th April, 2018     1140-1230 

 

Examined parameter Unit of 

measure 

Method designation Measured 

value 

Corrected 

value 

Classific

ation** 

humidity % SRPS EN 12880:2007 37.0 - - 

burned residue % SRPS EN 12879:2007 6.23 - - 

granulometry (particles<2µm) % ISO 11277:2009 24.4 - - 

pH  SRPS EN 12176:2005    

Redox potential      

Total nitrogen mgN/kg SRPS ISO 11261:2005 1092 - - 

organic + 

ammoniacalnitrogen* 

mgN/kg distillation and titration 850 - - 

nitrate + nitritenitrogen* mgN/kg distillation and titration 242 - - 

Total phosphorus mgP/kg spectrophotometry 298 - - 

Metals      

Nickel 
mg/kg EPA 7010 36.8 37.4 2 

Zinc 
mg/kg EPA 7000b 57.7 61.0 0 

Cadmium 
mg/kg EPA 7010 0.090 0.100 0 

Chromium, total 
mg/kg EPA 7010 22.6 22.8 0 

Copper 
mg/kg EPA 7010 21.02 22.7 0 

Lead 
mg/kg EPA 7010 15.2 16.1 0 

Arsenic 
mg/kg EPA 7010 20.2 21.5 0 



 

 

Mercury 
mg/kg H1.005 0.119 0.120 0 

Pesticides   
  

 

alpha-HCH µg/kg 

H1.008 (GC/µECD) 

<10.1 - - 

beta-HCH µg/kg <10.5 - - 

gamma-HCH (lindane) µg/kg <7.68 - - 

delta-HCH µg/kg <6.53 - - 

Heptachlor µg/kg <6.53 - - 

Heptachlor Epoxide µg/kg <9.22 - - 

Aldrin µg/kg <8.39 - - 

Dieldrin µg/kg <7.92 - - 

Endrin µg/kg <7.24 - - 

Endrin Aldehyde µg/kg <10.4 - - 

Endosulfan Sulfate µg/kg <9.88 - - 

Endosulfan I µg/kg <5.26 - - 

Endosulfan II µg/kg <9.10 - - 

4,4´-DDT µg/kg <0.500 - - 

4,4´-DDD µg/kg <3.77 - - 

4,4´-DDE µg/kg <9.58 - - 

Priority pesticides*       

Alachlor µg/kg 

H1.009 (GC/MSD) 

<25.0 - - 

Atrazine µg/kg <50.0 - - 

Simazine µg/kg <25.0 - - 

Chlorpyrifos µg/kg <25.0 - - 

Trifluralin µg/kg <25.0 - - 



 

 

Pentachlorobenzene µg/kg <0.500 - - 

Hexachlorobenzene µg/kg <0.500 - - 

Alkylphenol* 
      

4-nonylphenol 
µg/kg 

H1.009 (GC/MSD) 

<25.0 - - 

4-octylphenol 
µg/kg <25.0 - - 

PAH 
µg/kg   87  0 

Naphthalene µg/kg 

H1.009 (GC/MSD) 

<4.46 - - 

Acenaphthylene µg/kg <6.69 - - 

Acenaphthene µg/kg <3.88 - - 

Fluorene µg/kg <10.6 - - 

Phenanthrene µg/kg 18.0 - - 

Anthracene µg/kg <10.8 - - 

Fluoranthene µg/kg 14.4 - - 

Pyrene µg/kg 15.9 - - 

Benzo(a)anthracene µg/kg <11.1 - - 

Chrysene µg/kg <9.88 - - 

Benzo(b)fluoranthene + 

Benzo(k)fluoranthene 
µg/kg 19.7 

- - 

Benzo(a)pyrene µg/kg <11.1 - - 

Benzo(g,h,i)perylene µg/kg 19.1 - - 

Dibenzo(a,h)anthracene + 

Indeno(1,2,3-cd)pyrene 
µg/kg 15.9 

- - 

PCB (sum) 
µg/kg 

H1.008 (GC/µECD) 

<9.63  - 0 

Dichlorobiphenyl (PCB 10) µg/kg <9.63 - - 

2,4,4´-trichlorobiphenyl (PCB 

28) 
µg/kg <5.26 

- - 



 

 

2,2´,5,5´- tetrachlorobiphenyl 

(PCB 52) 
µg/kg <7.74 

- - 

2,2',3,4,4',5'-

hexachlorobiphenyl (PCB 138) 
µg/kg <2.81 

- - 

2,2',4,4',5,5'-

hexachlorobiphenyl  (PCB 153) 
µg/kg <7.30 

- - 

2,2',3,4,4',5,5'-

heptachlorobiphenyl (PCB 180) 
µg/kg <2.08 

- - 

Hydrocarbon Index* mg/kg  174 279 1 

*Parameter/method is not within accreditation 

**According to Regulation on emission limit values of polluting substances in surface and 

groundwaters and sediments and deadlines for their achievement (Official Gazette of the RS 

50/2012) 

 

Type of sample:  sediment 

Sampling location: Jegrička - downstream of station Zmajevo (between 44 and 45 km) 

Coordinates of sampling location: N   45°26´56.90´´ E   19°43´14.25´´ 

Sampling procedure: SRPS ISO 5667-12:2005, SRPS EN ISO 5667-1:2008 

Date and time of sampling: 20th April, 2018   1115-1130 

 

Examined parameter Unit of 

measure 

Method designation Measured 

value 

Corrected 

value 

Classific

ation** 

humidity % SRPS EN 12880:2007 38.8 - - 

burned residue % SRPS EN 12879:2007 4.92 - - 

granulometry (particles<2µm) % ISO 11277:2009 23.2 - - 

pH  SRPS EN 12176:2005    

Redox potential      

Total nitrogen mgN/kg SRPS ISO 11261:2005 1246 - - 



 

 

organic + ammoniacal 

nitrogen* 

mgN/kg distillation and titration 1008 - - 

nitrate + nitritenitrogen* mgN/kg distillation and titration 238 - - 

Total phosphorus mgP/kg spectrophotometry 273 - - 

Metals      

Nickel 
mg/kg EPA 7010 41.5 43.7 2 

Zinc 
mg/kg EPA 7000b 58.6 64.6 0 

Cadmium 
mg/kg EPA 7010 0.080 0.090 0 

Chromium, total 
mg/kg EPA 7010 23.9 24.7 0 

Copper 
mg/kg EPA 7010 23.0 26.0 0 

Lead 
mg/kg EPA 7010 14.0 15.2 0 

Arsenic 
mg/kg EPA 7010 12.5 13.9 0 

Mercury 
mg/kg H1.005 0.076 0.080 0 

Pesticides   
  

 

alpha-HCH µg/kg 

H1.008 (GC/µECD) 

<10.1 - - 

beta-HCH µg/kg <10.5 - - 

gamma-HCH (lindane) µg/kg <7.68 - - 

delta-HCH µg/kg <6.53 - - 

Heptachlor µg/kg <6.53 - - 

Heptachlor Epoxide µg/kg <9.22 - - 

Aldrin µg/kg <8.39 - - 

Dieldrin µg/kg <7.92 - - 

Endrin µg/kg <7.24 - - 

Endrin Aldehyde µg/kg <10.4 - - 

Endosulfan Sulphate µg/kg <9.88 - - 



 

 

Endosulfan I µg/kg <5.26 - - 

Endosulfan II µg/kg <9.10 - - 

4,4´-DDT µg/kg <0.500 - - 

4,4´-DDD µg/kg <3.77 - - 

4,4´-DDE µg/kg <9.58 - - 

Priority pesticides*       

Alachlor µg/kg 

H1.009 (GC/MSD) 

<25.0 - - 

Atrazine µg/kg <50.0 - - 

Simazine µg/kg <25.0 - - 

Chlorpyrifos µg/kg <25.0 - - 

Trifluralin µg/kg <25.0 - - 

Pentachlorobenzene µg/kg <0.500 - - 

Hexachlorobenzene µg/kg <0.500 - - 

Alkylphenols* 
      

4-nonylphenol 
µg/kg 

H1.009 (GC/MSD) 

<25.0 - - 

4-octylphenol 
µg/kg <25.0 - - 

PAH 
µg/kg   20  0 

Naphthalene µg/kg 

H1.009 (GC/MSD) 

<4.46 - - 

Acenaphthylene µg/kg <6.69 - - 

Acenaphthene µg/kg <3.88 - - 

Fluorene µg/kg <10.6 - - 

Phenanthrene µg/kg 20.5 - - 

Anthracene µg/kg <10.8 - - 

Fluoranthene µg/kg <9.80 - - 



 

 

Pyrene µg/kg 13.6 - - 

Benzo(a)anthracene µg/kg <11.1 - - 

Chrysene µg/kg <9.88 - - 

Benzo(b)fluoranthene + 

Benzo(k)fluoranthene 
µg/kg <9.23 

- - 

Benzo(a)pyrene µg/kg <11.1 - - 

Benzo(g,h,i)perylene µg/kg <11.9 - - 

Dibenzo(a,h)anthracene + 

Indeno(1,2,3-cd)pyrene 
µg/kg <10.5 

- - 

PCB (sum) 
µg/kg 

H1.008 (GC/µECD) 

<9.63  - 0 

Dichlorobiphenyl (PCB 10) µg/kg <9.63 - - 

2,4,4´-trichloro biphenyl (PCB 

28) 
µg/kg <5.26 

- - 

2,2´,5,5´-trichlorobiphenyl 

(PCB 52) 
µg/kg <7.74 

- - 

2,2',3,4,4',5'-

hexachlorobiphenyl  (PCB 138) 
µg/kg <2.81 

- - 

2,2',4,4',5,5'-

hexachlorobiphenyl   (PCB 153) 
µg/kg <7.30 

- - 

2,2',3,4,4',5,5'-

heptachlorobiphenyl (PCB 180) 
µg/kg <2.08 

- - 

Hydrocarbon Index* mg/kg  159 323 1 

*Parameter/method is not within accreditation  

**According to Regulation on emission limit values of polluting substances in surface and 

groundwaters and sediments and deadlines for their achievement (Official Gazette of the RS 

50/2012) 

 

 

 



 

 

Type of sample:  sediment 

Sampling location: Jegrička – at the bridge 

Sampling location coordinates: N   45°27´33.46´´ E   19°52´39.69´´ 

Sampling procedure: SRPS ISO 5667-12:2005, SRPS EN ISO 5667-1:2008 

Date and time of sampling: 20th April, 2018   1030-1040 

 

Examined parameter Unit of 

measure 

Method designation Measured 

value 

Corrected 

value 

Classific

ation** 

humidity % SRPS EN 12880:2007 80.5 - - 

burned residue % SRPS EN 12879:2007 18.1 - - 

granulometry (particles<2µm) % ISO 11277:2009 17.0 - - 

pH  SRPS EN 12176:2005    

Redox potential      

Total nitrogen mgN/kg SRPS ISO 11261:2005 5841 - - 

organic + ammoniacal 

nitrogen* 

mgN/kg distillation and titration 4576 - - 

Nitrogen +nitrite nitrogen* mgN/kg distillation and titration 1265 - - 

Total phosphorus mgP/kg spectrophotometry 271 - - 

Metals      

Nickel 
mg/kg EPA 7010 49.5 64.3 3 

Zinc 
mg/kg EPA 7000b 66.1 72.2 0 

Cadmium 
mg/kg EPA 7010 0.195 0.170 0 

Total Chromium 
mg/kg EPA 7010 31.4 37.4 0 

Copper 
mg/kg EPA 7010 21.2 27.1 0 

Lead 
mg/kg EPA 7010 16.5 16.4 0 

Arsenic 
mg/kg EPA 7010 37.6 37,5 1 



 

 

Mercury 
mg/kg H1.005 0.180 0,190 0 

Pesticides   
  

 

alpha-HCH µg/kg 

H1.008 (GC/µECD) 

<10.1 - - 

beta-HCH µg/kg <10.5 - - 

gamma-HCH (lindane) µg/kg <7.68 - - 

delta-HCH µg/kg <6.53 - - 

Heptachlor µg/kg <6.53 - - 

Heptahlorepoxide µg/kg <9.22 - - 

Aldrin µg/kg <8.39 - - 

Dieldrin µg/kg <7.92 - - 

Endrin µg/kg <7.24 - - 

Endrin Aldehyde µg/kg <10.4 - - 

Endosulfan Sulfate µg/kg <9.88 - - 

Endosulfan I µg/kg <5.26 - - 

Endosulfan II µg/kg <9.10 - - 

4,4´-DDT µg/kg <0.500 - - 

4,4´-DDD µg/kg <3.77 - - 

4,4´-DDE µg/kg <9.58 - - 

Priority pesticides*       

Alachlor µg/kg 

H1.009 (GC/MSD) 

<25.0 - - 

Atrazine µg/kg <50.0 - - 

Simazine µg/kg <25.0 - - 

Chlorpyrifos µg/kg <25.0 - - 

Trifluralin µg/kg <25.0 - - 



 

 

Pentachlorobenzene µg/kg <0.500 - - 

Hexachlorobenzene µg/kg <0.500 - - 

Alkylphenol* 
      

4-noniylphenol 
µg/kg 

H1.009 (GC/MSD) 

<25.0 - - 

4-oktil phenol 
µg/kg <25.0 - - 

PAH 
µg/kg   1124  2 

Naphthalene µg/kg 

H1.009 (GC/MSD) 

<4.46 - - 

Acenaphthylene µg/kg <6.69 - - 

Acenaphthene µg/kg 4.09 - - 

Fluorene µg/kg 15.5 - - 

Phenanthrene µg/kg 147 - - 

Anthracene µg/kg 20.9 - - 

Fluoranthene µg/kg 237 - - 

Pyrene µg/kg 194 - - 

Benzo(a)anthracene µg/kg 102 - - 

Chrysene µg/kg 68.1 - - 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
µg/kg 182 

- - 

Benzo(a)pyrene µg/kg 90.5 - - 

Benzo(g,h,i)perylene µg/kg 90.4 - - 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 
µg/kg 186 

- - 

PCB (sum) 
µg/kg 

H1.008 (GC/µECD) 

<9.63  - 0 

Dichlorobiphenyl (PCB 10) µg/kg <9.63 - - 

2,4,4´-trichlorobiphenyl (PCB 

28) 
µg/kg <5.26 

- - 



 

 

2,2´,5,5´- tetrachloro biphenyl 

(PCB 52) 
µg/kg <7.74 

- - 

2,2',3,4,4',5'-

hexachlorobiphenyl (PCB 138) 
µg/kg <2.81 

- - 

2,2',4,4',5,5'-heksahlorbiphenyl  

(PCB 153) 
µg/kg <7.30 

- - 

2,2',3,4,4',5,5'-heptachlor 

biphenyl (PCB 180) 
µg/kg <2.08 

- - 

Hydrocarbon Index * mg/kg  157 88 1 

*Parameter/method is not within accreditation 

**According to Regulation on emission limit values of polluting substances in surface and 

groundwaters and sediments and deadlines for their achievement (Official Gazette of the RS 

50/2012) 

 

Type of sample:  sediment 

Sampling location: Jegrička – upstream from the triangle 

Sampling location coordinates: N   45°27´30.53´´ E   19°52´47.40´´ 

Sampling procedure: SRPS ISO 5667-12:2005, SRPS EN ISO 5667-1:2008 

Date and time of sampling: 20th April, 2018.   1015-1020 

 

Examined parameter Unit of 

measure 

Method designation Measured 

value 

Corrected 

value 

Classific

ation** 

humidity % SRPS EN 12880:2007 82.8 - - 

burned residue % SRPS EN 12879:2007 18.9 - - 

granulometry (particles<2µm) % ISO 11277:2009 18.2 - - 

pH  SRPS EN 12176:2005    

Redoxpotential      

Total nitrogen mgN/kg SRPS ISO 11261:2005 6703 - - 



 

 

organic + 

ammoniacalnitrogen* 

mgN/kg distillation and titration 4804 - - 

nitrate + nitritenitrogen* mgN/kg distillation and titration 1899 - - 

Total phosphorus mgP/kg spectrophotometry 277 - - 

Metals      

Nickel 
mg/kg EPA 7010 31.6 39,2 2 

Zinc 
mg/kg EPA 7000b 62.4 65,7 0 

Cadmium 
mg/kg EPA 7010 <0.015 - 0 

Total Chromium 
mg/kg EPA 7010 27.6 32,0 0 

Copper 
mg/kg EPA 7010 27.0 26,1 0 

Lead 
mg/kg EPA 7010 17.7 17,3 0 

Arsenic 
mg/kg EPA 7010 39.5 38,3 1 

Mercury 
mg/kg H1.005 0.131 0,130 0 

Pesticides   
  

 

alpha-HCH µg/kg 

H1.008 (GC/µECD) 

<10.1 - - 

beta-HCH µg/kg <10.5 - - 

gamma-HCH (lindane) µg/kg <7.68 - - 

delta-HCH µg/kg <6.53 - - 

Heptachlor µg/kg <6.53 - - 

Heptachlor Epoxide µg/kg <9.22 - - 

Aldrin µg/kg <8.39 - - 

Dieldrin µg/kg <7.92 - - 

Endrin µg/kg <7.24 - - 

Endrin Aldehyde µg/kg <10.4 - - 

Endosulfan Sulfate µg/kg <9.88 - - 



 

 

Endosulfan I µg/kg <5.26 - - 

Endosulfan II µg/kg <9.10 - - 

4,4´-DDT µg/kg <0.500 - - 

4,4´-DDD µg/kg <3.77 - - 

4,4´-DDE µg/kg <9.58 - - 

Priority pesticides*       

Alachlor µg/kg 

H1.009 (GC/MSD) 

<25.0 - - 

Atrazine µg/kg <50.0 - - 

Simazine µg/kg <25.0 - - 

Chlorpyrifos µg/kg <25.0 - - 

Trifluralin µg/kg <25.0 - - 

Pentachlorobenzene µg/kg <0.500 - - 

Hexachlorobenzene µg/kg <0.500 - - 

Alkylphenols* 
      

4-nonilfenol 
µg/kg 

H1.009 (GC/MSD) 

<25.0 - - 

4-octylphenol 
µg/kg <25.0 - - 

PAH 
µg/kg   871  0 

Naphthalene µg/kg 

H1.009 (GC/MSD) 

<4,46 - - 

Acenaphthylene µg/kg 9.88 - - 

Acenaphthene µg/kg 5.60 - - 

Fluorene µg/kg 14,8 - - 

Phenanthrene µg/kg 114 - - 

Anthracene µg/kg 17.5 - - 

Fluoranthene µg/kg 208 - - 



 

 

Pyrene µg/kg 171 - - 

Benz(a)anthracene µg/kg 68.2 - - 

Chrysene µg/kg 68.4 - - 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
µg/kg 168 

- - 

Benz(a)pyrene µg/kg 73.5 - - 

Benzo(g,h,i)perylene µg/kg 49.3 - - 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 
µg/kg 104 

- - 

PCB (sum) 
µg/kg 

H1.008 (GC/µECD) 

<9.63  - 0 

Dichlor Biphenyl (PCB 10) µg/kg <9.63 - - 

2,4,4´-trichloro biphenyl (PCB 

28) 
µg/kg <5.26 

- - 

2,2´,5,5´- tetrachloro biphenyl 

(PCB 52) 
µg/kg <7.74 

- - 

2,2',3,4,4',5'-heksachlorbiphenyl 

(PCB 138) 
µg/kg <2.81 

- - 

2,2',4,4',5,5'-heksachlorbiphenyl  

(PCB 153) 
µg/kg <7.30 

- - 

2,2',3,4,4',5,5'-heptachlor 

biphenyl (PCB 180) 
µg/kg <2.08 

- - 

Hydrocarbon Index* mg/kg  209 110 1 

*Parameter/method is not within accreditation 

**According to Regulation on emission limit values of polluting substances in surface and 

groundwaters and sediments and deadlines for their achievement (Official Gazette of the RS 

50/2012) 

 

 

 



 

 

 

Type of sample:  sediment 

Sampling location: Jegrička – 50 m upstream of the Temerin station 

Sampling location coordinates: N   45°28´02.59´´ E   19°54´52.83´´ 

Sampling procedure: SRPS ISO 5667-12:2005, SRPS EN ISO 5667-1:2008 

Date and time of sampling: 20th April, 2018.   0910-0920 

 

 

Examined parameter Unit of 

measure 

Method designation Measured 

value 

Corrected 

value 

Classific

ation** 

humidity % SRPS EN 12880:2007 83.4 - - 

burned residue % SRPS EN 12879:2007 16.5 - - 

granulometry (particles <2µm) % ISO 11277:2009 13.0 - - 

pH  SRPS EN 12176:2005    

Redox potential      

Total nitrogen mgN/kg SRPS ISO 11261:2005 6962 - - 

organic + ammoniacal 

nitrogen* 

mgN/kg distillationand titration 4909 - - 

nitrate + nitrite nitrogen* mgN/kg distillation and titration 2053 - - 

Total phosphorus mgP/kg spectrophotometry 303 - - 

Metals      

Nickel 
mg/kg EPA 7010 25.9 39,5 2 

Zinc 
mg/kg EPA 7000b 61.2 75,4 0 

Cadmium 
mg/kg EPA 7010 <0.015 - 0 

Total Chromium 
mg/kg EPA 7010 25.8 34,0 0 

Copper 
mg/kg EPA 7010 25.4 28,0 0 



 

 

Lead 
mg/kg EPA 7010 19.6 20,9 0 

Arsenic 
mg/kg EPA 7010 39.5 42,8 1 

Mercury 
mg/kg H1.005 0.098 0,110 0 

Pesticides   
  

 

alpha-HCH µg/kg 

H1.008 (GC/µECD) 

<10.1 - - 

beta-HCH µg/kg <10.5 - - 

gamma-HCH (lindane) µg/kg <7.68 - - 

delta-HCH µg/kg <6.53 - - 

Heptachlor µg/kg <6.53 - - 

Heptachlor Epoxide µg/kg <9.22 - - 

Aldrin µg/kg <8.39 - - 

Dieldrin µg/kg <7.92 - - 

Endrin µg/kg <7.24 - - 

Endrin Aldehyde µg/kg <10.4 - - 

Endosulfan Sulfate µg/kg <9.88 - - 

Endosulfan I µg/kg <5.26 - - 

Endosulfan II µg/kg <9.10 - - 

4,4´-DDT µg/kg <0.500 - - 

4,4´-DDD µg/kg <3.77 - - 

4,4´-DDE µg/kg <9.58 - - 

Priority pesticides*       

Alachlor µg/kg 

H1.009 (GC/MSD) 

<25.0 - - 

Atrazine µg/kg <50.0 - - 

Simazine µg/kg <25.0 - - 



 

 

Chlorpyrifos µg/kg <25.0 - - 

Trifluralin µg/kg <25.0 - - 

Pentachlorobenzene µg/kg <0.500 - - 

Hexachlorobenzene µg/kg <0.500 - - 

Alkylphenols* 
      

4-nonilfenol 
µg/kg 

H1.009 (GC/MSD) 

<25.0 - - 

4-octylphenol 
µg/kg <25.0 - - 

PAH 
µg/kg  296   0 

Naphthalene µg/kg 

H1.009 (GC/MSD) 

<4.46 - - 

Acenaphthylene µg/kg <6.69 - - 

Acenaphthene µg/kg <3.88 - - 

Fluorene µg/kg <10.6 - - 

Phenanthrene µg/kg 35.4 - - 

Anthracene µg/kg <10.8 - - 

Fluoranthene µg/kg 55.6 - - 

Pyrene µg/kg 48.8 - - 

Benz(a)anthracene µg/kg 24.8 - - 

Chrysene µg/kg 24.7 - - 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
µg/kg 65.0 

- - 

Benz(a)pyrene µg/kg 22.9 - - 

Benzo(g,h,i)perylene µg/kg 23.6 - - 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 
µg/kg 44.1 

- - 

PCB (sum) 
µg/kg H1.008 (GC/µECD) <9.63  - 0 



 

 

Dichlorobiphenyl (PCB 10) µg/kg <9.63 - - 

2,4,4´-trichlorobiphenyl (PCB 

28) 
µg/kg <5.26 

- - 

2,2´,5,5´- tetrachloro biphenyl 

(PCB 52) 
µg/kg <7.74 

- - 

2,2',3,4,4',5'-

hexachlorobiphenyl (PCB 138) 
µg/kg <2.81 

- - 

2,2',4,4',5,5'-heksahlorbiphenyl  

(PCB 153) 
µg/kg <7.30 

- - 

2,2',3,4,4',5,5'-heptachlor 

biphenyl (PCB 180) 
µg/kg <2.08 

- - 

Hydrocarbon Index * mg/kg  283 172 1 

*Parameter/method not within accreditation 

**According to Regulation on emission limit values of polluting substances in surface and 

groundwaters and sediments and deadlines for their achievement (Official Gazette of the RS 

50/2012) 

 

Type of sample:  sediment 

Sampling location: Jegrička – upstream of Temerin station 

Sampling location coordinates: N   45°28´03.0259´´ E   19°54´54.94´´ 

Sampling procedure: SRPS ISO 5667-12:2005, SRPS EN ISO 5667-1:2008 

Date and time of sampling: 20th April, 2018.   0900-0910 

 

Examined parameter Unit of 

measure 

Method designation Measured 

value 

Corrected 

value 

Classific

ation** 

humidity % SRPS EN 12880:2007 82.8 - - 

burned residue % SRPS EN 12879:2007 17.6 - - 

granulometry (particles <2µm) % ISO 11277:2009 21.3 - - 



 

 

pH  SRPS EN 12176:2005    

Redox potential      

Total nitrogen mgN/kg SRPS ISO 11261:2005 5735 - - 

organic + ammoniacal 

nitrogen* 

mgN/kg distillation and titration 4714 - - 

nitrate + nitrite nitrogen* mgN/kg distillation and titration 1021 - - 

Total phosphorus mgP/kg spectrophotometry 292 - - 

Metals      

 Nickel 
mg/kg EPA 7010 31.8 35.6 2 

Zinc 
mg/kg EPA 7000b 61.8 61.7 0 

Cadmium 
mg/kg EPA 7010 0.073 0.060 0 

Total Chromium 
mg/kg EPA 7010 26.4 28.5 0 

Copper 
mg/kg EPA 7010 25.6 24.0 0 

Lead 
mg/kg EPA 7010 15.8 15.1 0 

Arsenic 
mg/kg EPA 7010 39.4 37.4 1 

Mercury 
mg/kg H1.005 0.073 0.070 0 

Pesticides   
  

 

alpha-HCH µg/kg 

H1.008 (GC/µECD) 

<10.1 - - 

beta-HCH µg/kg <10.5 - - 

gamma-HCH (lindane) µg/kg <7.68 - - 

delta-HCH µg/kg <6.53 - - 

Heptachlor µg/kg <6.53 - - 

Heptachlor Epoxide µg/kg <9.22 - - 

Aldrin µg/kg <8.39 - - 

Dieldrin µg/kg <7.92 - - 



 

 

Endrin µg/kg <7.24 - - 

Endrin Aldehyde µg/kg <10.4 - - 

Endosulfan Sulfate µg/kg <9.88 - - 

Endosulfan I µg/kg <5.26 - - 

Endosulfan II µg/kg <9.10 - - 

4,4´-DDT µg/kg <0.500 - - 

4,4´-DDD µg/kg <3.77 - - 

4,4´-DDE µg/kg <9.58 - - 

Priority pesticides*       

Alachlor µg/kg 

H1.009 (GC/MSD) 

<25.0 - - 

Atrazine µg/kg <50.0 - - 

Simazine µg/kg <25.0 - - 

Chlorpyrifos µg/kg <25.0 - - 

Trifluralin µg/kg <25.0 - - 

Pentachlorobenzene µg/kg <0.500 - - 

Hexachlorobenzene µg/kg <0.500 - - 

Alkylphenols* 
      

4-nonilphenol 
µg/kg 

H1.009 (GC/MSD) 

<25.0 - - 

4-octylphenol 
µg/kg <25.0 - - 

PAH 
µg/kg   560  0 

Naphthalene µg/kg 

H1.009 (GC/MSD) 

<4.46 - - 

Acenaphthylene µg/kg <6.69 - - 

Acenaphthene µg/kg <3.88 - - 

Fluorene µg/kg 11.4 - - 



 

 

Phenanthrene µg/kg 48.8 - - 

Anthracene µg/kg 11.4 - - 

Fluoranthene µg/kg 113 - - 

Pyrene µg/kg 101 - - 

Benz(a)anthracene µg/kg 49.1 - - 

Chrysene µg/kg 49.3 - - 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
µg/kg 132 

- - 

Benz(a)pyrene µg/kg 58.6 - - 

Benzo(g,h,i)perylene µg/kg 37.7 - - 

Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 
µg/kg 72.3 

- - 

PCB (sum) 
µg/kg 

H1.008 (GC/µECD) 

 <9.63 - 0 

Dichlorobiphenyl (PCB 10) µg/kg <9.63 - - 

2,4,4´-trichlorobiphenyl (PCB 

28) 
µg/kg <5.26 

- - 

2,2´,5,5´- tetrachloro biphenyl 

(PCB 52) 
µg/kg <7.74 

- - 

2,2',3,4,4',5'-

hexachlorobiphenyl (PCB 138) 
µg/kg <2.81 

- - 

2,2',4,4',5,5'-heksahlorbiphenyl  

(PCB 153) 
µg/kg <7.30 

- - 

2,2',3,4,4',5,5'-heptachlor 

biphenyl (PCB 180) 
µg/kg <2.08 

- - 

Hydrocarbon Index * mg/kg  207 118 1 

*Parameter/method is not within accreditation 

**According to Regulation on emission limit values of polluting substances in surface and 

groundwaters and sediments and deadlines for their achievement (Official Gazette of the RS 

50/2012) 



 

 

  



 

 

OPINION AND RESULT INTERPRETATION 

 

Water quality was examined for nutrient and metal content, salinity parameters and oxygen regime. The 

obtained results were compared to Regulation on emission limit values of polluting substances in surface 

and groundwaters and sediments and deadlines for their achievement (Official Gazette of the RS 50/2012). 

In the water in both localities (downstream of station Zmajevo and Temerin), low concentration of 

dissolved oxygen was measured (values are below 4 mgO2/l, which classifies them into class V), as well 

as the content of ammonium ion, which is within class IV. The contents of metals are within classes I or 

II. 

With the analysis of the following evaporating organic substances: vinylchlorid, chloroform,  1,1,1-

trichloroethane (1,1,1-TCE), 1,2-dichloroethane (1,2-DCE), benzene,trichlorethylene, 

bromodichloromethane (BDHM), toluene, dibromochloromethane (DBHM), tetrachloroethylene, 

chlorobenzene, ethylbenzene, xylene (m, p and o - isomers), bromoform, 1,4-dichlorobenzene and 1,2-

dichlorobenzene it is determined that the examined compounds are not present in water samples of the 

Jegrička in both localities. Also, in water samples of neither localities contain the following compounds 

from the group of organochlorine pesticides (alfa-HCH, beta-HCH, gamma-HCH (lindane), delta-HCH, 

aldrin, endosulfan sulfate, endrinaldehyde, endrin, dieldrin, heptachlor epoxide, heptachlor, endosulfan I, 

endosulfan II, 4,4´-DDT, 4,4´-DDD, 4,4´-DDE).   

The content of mineral oils in the samples of the Jegrička water (expressed as hydrocarbon index) was 

lower than the detection limit, that is the limit of method of quantitation. 

From the group of polycyclic aromatic hydrocarbons, fluoranthene, pyrene and benzo(a)pyrene were 

sporadically detected in concentrations lower than environment quality standards set with Regulation on 

limit values of priority and priority hazardous substances that pollute the surface waters and deadlines for 

their achievement (Official Gazette of the RS 24/2014). 

Sediment quality was compared with Regulation on emission limit values of polluting substances in 

surface and groundwaters and sediments and deadlines for their achievement (Official Gazette of the RS 

50/2012) 

The examined sediment samples contain low concentrations of polluting substances. In one sample (the 

Jegrička at the bridge) the content of nickel of 49.5 mg/kg was detected, which classifies it into class III 

(44 mg/kg is MDK, while 45 mg/kg is the verification level). Considering the fact that the exceeding level 

is minimal and it occurred in only one sample, while the similar nickel content in the soil itself was 

detected in the previous research, it can be said that local minimal pollution is in question and that the 

concentrations are at the level of natural background radiation. 

Generally speaking, it can be concluded that the sediment of the Jegrička watercourse based on metal 

content is minimally polluted and posed no risk to the environment. 

Based on the obtained results for organic pollutants (sum of polycyclic aromatic hydrocarbons, mineral 

oils, organochlorine pesticides (total DDT, cyclodiene pesticides, hexachlorocyclohexane isomers, alpha 

endosulfan, heptachlor and heptachlor epoxide) it may be concluded that the isomer concentrations in the 

sediments of all the examined localities of the Jegrička are significantly lower in relation to the values 

defined by the verification level. From the aspect of specific organic pollutants, the sediment of the 

Jegrička may safely be dredged. 



 

 

The sediment of such definition may be safely disposed after dredging without any particular measures 

of protection within 20 m in the area of the Jegrička watercourse. 

 

EVALUATION OF ECOLOGICAL STATUS BASED ON HYDROMORPHOLOGICAL 

PARAMETERS (by RHS method) 

Material and methods  

The data for hydromorphological characteristics within overall monitoring of five examined 

localities on the Jegrička river were obtained in accordance with standard method River Habitat 

Survey (RHS) on 21st May and 18th June, 2018. Monitoring included sampling in the sections of 

the Jegrička river from   44+015km - 46+673 km and 29+588km-37+892km.  

Table 18. Localities and GPS coordinates  

 Sampling location GPS coordinates of RHS sections 

RHS 1 Temerin, at the bridge N   45°27´58.9´´ 

E   19°54´37.2´´ 

RHS 2 Temerin, at the electrical tower N   45°27´22.1´´ 

E   19°53´14.0´´ 

RHS 3 Sirig N   45°27´18.1´´ 

E   19°48´41.9´´ 

RHS 4 Zmajevo, downstream of spillway N   45°27´00.7´´ 

E   19°43´37.1´´ 

RHS 5 Zmajevo, upstream of spillway N   45°26´58.1´´ 

E   19°43´06.9´´ 

 

RHS represents a method of characterisation and evaluation of physical characteristics of 

flowing waters in the broadest sense. As the need for universal guidebook for evaluation of 

physical characteristics of flowing waters emerged, RHS was often compared to other existing 

hydromorphological methods in Europe. 

RHS method has already been used for various purposes: 

- Environmental Impact Assessment (EIA), 

- Setting goals and recording statistics about water catchments,  

- Monitoring and post-project evaluation, 

- National and regional reporting, 

- Updating SERCON software and 

- Evaluation of abundance of certain aquatic species based on their habitat (Raven et al, 1998). 

 

The basis of quality assessment of habitats by RHS method are: 

-  The evaluation is limited to the section level (500 m), 



 

 

- The quality is based on the presence of the river bank and river bed characteristics which are 

known to be significant for natural world,  

- Two major factors that determine the quality of the habitat are diversity and “naturality” 

(unaffectedness) of its physical structure,  

- The system is calibrated whenever possible using the sections of the highest quality examined 

specifically for this purpose (Raven et al, 1998). 

 

The quality evaluation by RHS method does not strictly refer to “naturality” as a biological term. 

The characteristics of the habitat are recorded as a physical structure, while the vegetation 

categories are recorded regardless whether they contain autochthonous or allochthonous species 

(Raven et al, 1998). 

 

RHS is performed in the section of the river course of 500m in length, whereas observations are 

carried out in 10 equally distant localities. The data on the river valley and river banks represent 

additional information. The dimensions of the riverbed (depth and width, wetted channel area, 

the height of the riverbank top and thrashline height) do not need to be measured in any of the 10 

designated localities, but it is important to choose one section (spot). When choosing the perfect 

spot, the selected section is flat, without sharp curves, with no obvious banks, without torrential 

flows, whirlpools, cascades, etc. Such a section is called riffle (Radulović and Teodorović, 

2011). 

 

 
Picture 15. Locality dimensions RHS method  

By using RHS method, a solid framework for geomorphological and specific research of the 

bottom fauna, macrophytes and fish is achieved. What cannot be achieved by this method is the 

level of preciseness, necessary for specific research of specific groups of flora and fauna. 

(Radulović and Teodorović, 2011). 

When calibrating distinct sections (of the highest quality), that is determining the reference state, 

only the sections in which the riverbed and river banks are completely without artificial changes 



 

 

are used (pristine/ near-natural state), and riverbanks are in less than a half- altered (semi-

natural) state (Raven et al, 1998).   

 

RHS field protocol consists of 4 pages with the additional two-paged key (code book).  

Considering the fact that the length of the section (500 m), number of localities (10) and their 

width is set in advance, the significant part of the defined section is not supported with detailed 

observation. For this reason it is extremely important to cover the whole section on foot (best on 

return) and note occurrences and objects found between the localities (sectionsH, I, J, K, L, M, 

N, O, P, Q ). 

In these sections, data is gathered between localities at the 500 m long sections.  

• section H and I - register the ways of soil utilization at the river banks (H) and bank profile 

between localities ( I ) 

• section  J and K – abundance of trees  in the river bed and features at the banks  

• section L – dimensions of the river bed  

• section M – special features  

• section N – assessment of river bed clogging  

• section O – invasive plant species  

• section P – general characteristics  

• section Q – absence or presence of Alnus (eng. Alder) is registered 

 

The system is calibrated with quality assessment of known localities examined especially for this 

purpose (Raven et al, 1998). Habitat quality assessment may be performed by using four 

principle approaches. 

In the first approach the assessment is done on the basis of locality identification, while the 

second and the third approach refer to the groups of localities which demonstrate similar river 

characteristics. Individual occurrences (second approach) or their combinations (third approach) 

are determined within these reference groups. In the fourth approach habitat quality assessment 

(Habitat Quality Assessment- HQA score)is derived from the presence of certain occurrences at 

the examined locality, which are registered in the protocol (Raven et al, 1998).  

The importance of artificial modifications in the river bed is expressed by HMS index (Habitat 

Modification Score-Class of Habitat Modification) (Raven et al, 1998). 

The point of RHS habitat quality assessment reflects the assumption that the biotic diversity is 

directly linked to the habitat diversity (Harper and Everard, 1998). The relation between these 

two components is observed in all four approaches with minor differences. In the first approach, 

the non-modification of the river habitat reflects the value of the given area in terms of 

conservation and preservation of their biotic component (Raven et al, 1998). In the second and 

third approach, specific characteristics are treated as significant for the biotic component of the 

area. In the fourth approach, HQA score includes the presence or absence of certain 

characteristics of special interest for the natural world of the given habitat (Raven et al, 1998). 

At the same time, there is an empirical base of the relation between physical characteristics and 

the biotic component and process (Harper and Everard, 1998), so there is an implicit assumption 

that characteristics included in the habitat quality assessment and generally in RHS, reflect these 

relations. 



 

 

RHS is designed to provide an insight into physical characteristics of the watercourse, and is not 

specially adapted for the biological research of neither group of hydrobionates. Therefore, the 

ecological interpretation of results is mainly based on the assumptions due to the variability of 

the species-habitat relation. The advantage of RHS lies in the fact that it provides the conceptual 

framework for other, specific, research of aquatic macrophytes, macroinvertebrates and fish. 

The results confirm that RHS is a suitable method for the assessment of physical characteristics 

of small and medium-size rivers (river bed width < 100m), but some modifications have been 

made to encompass features and occurrences found near the rivers of Great Britain. 

The application and scope of RHS, logically, depend on the aim of data collection. What cannot 

be achieved by this method is the level of detail necessary for specific research of individual 

groups of flora and fauna. 

However, the use of RHS method provides a solid framework for geomorphological research, as 

well as the specific research of the river bottom fauna, macrophytes and fish. 

For the reporting needs, two indices describing the diversity of the river habitats and features 

were developed (Habitat Quality Assessment) and abundance and significance of artificial 

riverbed modifications (Habitat Modification Score -HMS) which demonstrates the level of 

anthropogenic modifications. Both indices are based on very simple systems of scoring. 

 

Habitat Modification Score (HMS)  

 

HMS represents the modification score with nine subscorese and defines the level of artificial 

modifications, i.e. the riverbed and banks modification. Scoring is performed by adding a 

specific number of points for the presence of artificial objects (pipelines, bridges, culverts, 

waterscope…) and for modifications in a riverbed and on riverbanks (embankments, modified 

bank profile, reinforced banks and poached riverbank). The application of HMS may be useful 

for the analyses ‘before and after’ physical modifications of the riverbed and banks (Raven et al, 

1998).  

Ranking is performed according to the regulations from the handbook and based on the 

determined scoring system (Table 19 and 20). Higher values of HMS reflect a variety of 

modifications at the river section. 
 

Table 19. Categorisations of HMS score  

1. Excellent 0-16 

2. Good 17-199 

3. Average 200-499 

4. Modified 500-1399 

5. Poor 1400+ 

 

  



 

 

Table 20. Description of sections based on habitat quality score  

HMS Section description 

1 Natural/moderately modified watercourse of very high 

habitat diversity 

2 Predominantly unmodified watercourse of a high habitat 

diversity 

3 Modified watercourse of average habitat diversity 

4 Significantly modified watercourse of low habitat 

diversity 

5 Extremely modified watercourse of very low habitat 

diversity 

 

While ranking, sections E, D and I from all nine protocols are entered into the numeric data 

analysis. Rivers without registered artificial features, except for set-back embankment, are scored 

excellent. Banks of these rivers are not poached, they have vegetation, their embankment profile 

is not modified and they do not have an artificial terrace. The riverbeds of such rivers must not 

be levelled, deepened, and have no dams and deflectors. 

 HMS score is independent of river type, and can be used for the de4scription of artificial 

modifications without limitations. Nevertheless, biological factors such as presence of 

allochthonous plants are not calculated in the scoring system. HMS  offers an insight into the 

relation between diverse physical structures and the scope of artificial, limiting factors (Raven et 

al, 1998). 

 

Habitat Quality Assessment Score (HQA) 

 

HQA score represents habitat diversity and defines the same part of a river in the 

hydromorphological sense, provided that the parts of a river are in the same area, ex. two plain 

rivers. Mountain and plain rivers are not to be compared.   

Nine sub-ranks are included in the HQA score, and E, K, I, C, F, G, H, J, and M sections from 

all seven protocols are included in the numeric process of data analysis. The results are derived 

on the bases of scoring system represented in Tables 21 and 22. 

Table 21. Categorisation of HQA score 

  1. Very high category 1 

  2. High category 2-3 

  3. Acceptable category 4-9 

  4. Low category 10-19 

  5. Very low category 20+ 

 

It is necessary to reduce the marks from protocol IV (invisible), or UK (unknown) to the 

minimum in the numeric data analyses for the purpose of more adequate river ranking. Also, 



 

 

special attention should be paid to the section F (vegetation structure) of the protocol, because all 

ecological forms of hydrophytes are valued in the numerical analysis, while unrooted floating 

vegetation is omitted. 

Table 22. Section description based on habitat quality assessment score 

HMS HQAC Section description 

1 1 Natural/moderately modified watercourse of very high 

habitat diversity 

2 2 Predominantly unmodified watercourse of a high habitat 

diversity 

3 3 Modified watercourse of average habitat diversity 

4 4 Significantly modified watercourse of low habitat diversity 

5 5 Extremely modified watercourse of very low habitat diversity 

 

Within the scope of the research five RHS sections at the Jegrička river were processed. 

During the research, 10 spots were processed for each RHS section. The analysis for five RHS 

sections represents the basis for the comparative analysis of hydromorphological characteristics. 

After the analysis of data included in five RHS protocols, the basis for calculation of HMS and 

HQA score and sub-scores for all RHS sections is formed. For HMS and HQA score analysis, 

SERCON software is used, which is developed at the Department of Biology and Ecology, 

Faculty of Sciences in Novi Sad (Ovuka et al, 2015). 

 

 

Picture 15. SERCON software, data input (http://sercon.pmf.uns.ac.rs/SerconWeb/) 

http://sercon.pmf.uns.ac.rs/SerconWeb/


 

 

Results 

Habitat Modification Score (HMS)  

 

Table 23. Values of HMS score and sub-scores for five examined RHS sections of the Jegrička river  

  RHS 1 RHS 2 RHS 3 RHS 4 RHS 5 

A) Spot-check Channel Modification – Culverts (CV) 0 0 0 0 0 

B) Sweep-up Artificial Features – Culverts 0 0 0 0 0 

HMS: Culverts sub-score 0 0 0 0 0 

C) Spot-check Bank Material 0 0 80 0 80 

D) Spot-check Bank Modification – Reinforced (RI) 0 0 0 0 0 

E) Sweep-up Bank Profiles – Reinforced 0 0 0 0 0 

G) Spot-check Channel Substrate 0 0 0 0 200 

H) Spot-check Channel Modification – Reinforcement 

(RI) 

0 0 200 0 0 

HMS: Bank and Bed Reinforcement sub-score 0 0 280 0 280 

I) Spot-check Bank Modification – Resectioned (RS) 0 0 0 0 0 

J) Sweep-up Bank Profiles – Resectioned 0 0 80 0 80 

K) Spot-check Channel Modification – Resectioned (RS) 0 0 0 0 0 

L) Sweep-up Channel Modification – Over-deepened 0 0 40 0 160 

HMS: Bank and Bed Resectioning sub-score 0 0 120 0 240 

M) Spot-check Bank Modification – Berms (BM) 0 0 0 0 0 

N) Spot-check Bank Modification – Embankments (EM) 0 0 0 0 0 

O) Sweep-up Bank Profiles – Artificial two-stage 0 0 0 0 0 

P) Sweep-up Bank Profiles – Embanked 0 0 0 0 0 

Q) Sweep-up Bank Profiles – Set-back Embankment 0 0 0 0 0 

HMS: Berms and Embankments sub-score 0 0 0 0 0 

HMS: Weirs/Dams/Sluices sub-score 0 0 0 0 480 



 

 

HMS: Bridges sub-score 0 0 300 0 0 

T) Spot-check Bank Modification – Poaching (PC or 

PC(B)) 

0 0 0 0 0 

U) Sweep-up Bank Profiles – Poached 10 0 10 20 10 

HMS: Poaching sub-score 10 0 10 20 10 

HMS: Fords sub-score 0 0 0 0 0 

W) Sweep-up Artificial Features – Outfalls 0 0 0 0 0 

X) Sweep-up Artificial Features – Deflectors 0 0 0 0 0 

HMS: Outfalls/Deflectors sub-score 0 0 0 0 0 

HMS all scores sum 10 0 710 20 1010 

HMS Score: * 1 1 4 2 4 

*1- Pristine/semi-natural, 2 - Predominantly unmodified and 4 - Significantly modified 

 

 

 

Picture 16. Graph of HMS scores and sub-scores per section at the Jegrička river 

 

The highest value of HMS is registered at the section RHS 5 (Zmajevo, upstream of the lock), 

and is 1010, and this very section had been dredged less than a year before, and there is a 

spillway on that section, while the lowest value was registered at the section RHS 2 (Temerin, 



 

 

near the electrical tower) and is 0. At the second section, no modifications were registered in the 

habitat, the section is largely overgrown by reed. At the first section RHS 1 (Temerin, near the 

bridge) the registered score value is 10, where the habitat is insignificantly modified, because the 

section is located upstream of the bridge. At the third section RHS 3 (Sirig) the registered score 

value is 710, where habitat modifications are noticeable (small beach, bridge…) and at the fourth 

section RHS 4 (Zmajevo, downstream of spillway) this value is 20. At this section (RHS 4) an 

insignificant habitat modification is registered. The riverbank and bottom profile reinforcement 

sub-scoreappears at the two sections RHS 3 and RHS 5, the dam / sluice sub-score appears only 

at the section RHS 5 and represents the most influential sub-score at the five examined sections, 

bridge subscore appears at the section RHS 3 and poached soil sub-score appears at the majority 

of sections, except for sections RHS 1, RHS 3, RHS 4 and RHS 5 (Table 23). 

First two examined sections RHS 1 and RHS 2 belong to the first category “excellent” with 

HMS score from 0 to 16 and are defined as “Natural / moderately modified watercourse of very 

high habitat diversity (Table 23 and 24). The fourth examined section RHS 4 belongs to the 

second category “good” with HMS score from 17 to 199, where it is obvious that the section 

RHS 4 is very close to the first category “excellent” with the total HMS score 20. The fourth 

section RHS 4 is defined as predominantly unmodified watercourse of high habitat diversity 

(Table 24 and 25). The two remaining sections, RHS 3and RHS 5 belong to the fourth category 

“modified” with the HMS score of 500 to 1399 (Table 16) and are defined as “significantly 

modified watercourse of low habitat diversity” (Table 24 and 25). 

 
Table 24. Habitat quality of examined RHS sections of the Jegrička based on derived HMS scored and 

established categorisation 

RHS section HMS 

value 

Section description 

RHS 1 1 Natural/moderately modified watercourse of very high habitat 

diversity 

RHS 2 1 Natural/moderately modified watercourse of very high habitat 

diversity 

RHS 3 4 Significantly modified watercourse of low habitat diversity 

RHS 4 2 Predominantly unmodified watercourse of high habitat diversity 

RHS 5 4 Significantly modified watercourse of low habitat diversity 

 



 

 

Habitat Quality Assessment Score (HQA) 

 
Table 25. Value of HQA sub-scores and scores for five examined sections at the Jegrička 

  RHS 1 RHS 2 RHS 3 RHS 4 RHS 5 

A. HQA FLOW TYPE SUB-SCORE 3 3 3 3 5 

B. HQA CHANNEL SUBSTRATE SUB-

SCORE 

3 3 4 3 3 

C. HQA CHANNEL FEATURE SUB-SCORE 0 0 0 0 0 

D. HQA BANK FEATURE SUB-SCORE 0 0 0 0 0 

E. HQA BANK VEGETATION STRUCTURE 

SUB-SCORE 

12 12 12 12 12 

F. HQA IN-STREAM CHANNEL 

VEGETATION SUB-SCORE 

8 9 8 8 8 

G. HQA LAND-USE WITHIN 50m SUB-

SCORE 

1 1 2 2 1 

H. HQA TREES AND ASSOCIATED 

FEATURES SUB-SCORE 

5 4 5 8 5 

I. HQA SPECIAL FEATURES SUB-SCORE 2 2 4 4 3 

HQA all scores sum 34 34 38 40 37 

 

Sub-scores included in the total HQA score are: watercourse type (A), river bottom (B),  features 

in the riverbed (C) are not registered at neither of examined sections, bank features (D)are not 

registered only at the third section, bank vegetation structure (E), in-stream channel vegetation 

(F), land use within 50m (G) was registered only at the second section, trees and associated 

features (H) and special features (I). 

 



 

 

 

Picture 17. Graph of HQA scores and sub-scores per sections at the Jegrička 

All the examined sections at the Jegrička river are to be found in the fifth category - very low 

category with HQA score over 20 with rather uniform values of total score (Table 25 and 26) 

(Picture 17). 

 

Table 26. Section description of the Jegrička based on the habitat quality assessment values 

RHS 

Section 

HMS HQA Section description 

RHS 1 1 5 Natural/moderately modified watercourse of very low habitat 

diversity 

RHS 2 1 5 Natural/moderately modified watercourse of very low habitat 

diversity 

RHS 3 4 5 Significantly modified watercourse of very low habitat 

diversity 

RHS 4 2 5 Predominantly unmodified watercourse of very low habitat 

diversity 

RHS 5 4 5 Significantly modified watercourse of low habitat diversity 

 

The first two examined sections RHS 1 and RHS 2 can be characterised as Natural / moderately 

modified watercourse with very low habitat diversity. The fourth examined section RHS 4 

can be characterised as Predominantly modified watercourse of very low habitat diversity, 



 

 

whereas the third and the fifth sections RHS 3 and RHS 5, belong to the worst category and may 

be characterised as Significantly modified watercourse of very low habitat diversity. 

 

Picture 18. RHS 5 section, previously dredged        Picture 19. RHS 2, Temerin near the electrical tower 

 

Picture 20 and 21. Part of the field team of Faculty of Sciences, University of Novi Sad 

 

 


