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Lijevce polje is situated in north Bosnia and Herzegovina (B&H), and represents one of the most 

significant areas in B&H in which the agriculture is most represented. At the same time, the area 

of Lijevce polje represents a very populated area, in which the ground waters are used as the 

sole resource of water. 

 

Figure 1. Block diagram of terrain South Lijevce polje. 

The given area is a tectonic trench filled with alluvial sediments of the rivers Vrbas and Sava. 

The thickness of the alluvial sediments varies from 8 to 35 m. In these sediments are formed 

intergranular types of unconfined aquifer. 

The source of recharging the ground waters are surface water flows, as well as infiltration of 

atmospheric waters. The filtration coefficient of the alluvial sediments is of 1×10-2m/s, which 

puts this area in the area with the most perspective for a global water resource in B&H. Based 

on ortho-photo shots the areas of fields for agriculture have been identified, where the agro-

chemicals are mostly used. The aim of the paper was to establish the state of ground waters, as 

well as the areas in which there is a contamination, as well as the factors to be analyzed in a 

general case, when it comes to the use of pesticides in an ecologically sensitive area. Using 

available hydrogeological data the vulnerability of the ground waters was defined, using the GIS 

methodology. 

The vulnerability of the ground waters with the isohypses, the direction of the underground 

flow, as well as the land usage chart was basis for space stratification and defining locations of 

groundwater sampling. On the most sensitive locations the samples were taken and 20 active 

substances (pesticides) regularly used on the given area were examined. 

At the site Lijevce polje examined 35 samples of ground water. In addition to 20 active 

substances (pesticides) analyzed the following parameters: pH, temperature, dissolved oxygen, 

water turbidity and conductivity. 
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Groundwater sampling was conducted expert team of Project, and the analysis of pesticides in 

water samples was made by the Agricultural Institute of Banja Luka. 

The results of the analysis established five locations with high MDK content of pesticides, in 

comparison with the EU Directive 98/83/EC. 

 
Figure 2. Map of Lijevce polje with location of the samples.

Based on the obtained results we can conclude the following: 

1. compound gamma-BHC with concentration of 0.08 mg/l was found in sample No. 2. Place of 

sampling Kobatovci; 

2. compound atrazine was found at the following sampling locations: 

 Location of sampling Aleksandrovac (sample No. 6) concentration of 0.22 mg/l, 

 Location of sampling Borac (sample No.12) concentration of 0.10 mg/l, 

 Location of sampling Laminci (sample br.23) concentration of 0.10 mg/l, 

3. alahlor compound with concentration of 0.10 mg / l was found in the sample No. 4 position 

sampling Srijem, 

4. metolahlor compound was found in the following sampling locations: 

 Location of sampling (sample no. 2) Kobatovci with concentration of 0.10 mg/l, 

1.4. Groundwater quality and agriculture

Krakow, Poland 2010



 Location of sampling (sample no. 6) Aleksandrovac with concentration of 0.10 mg/l. 

Such results point to the conclusion that the impact of pesticides in ground water directly 

depends on the use of pesticides and the concentration used. Namely, in Aleksandrovac (sample 

6) and Srijem (Paragon 4) downstream of the vulnerable areas, pesticide residues were found 

in ground water, which was expected if we know thet the upstream section is an intensive 

agricultural production. On the other hand, at the site of Al (sample 12), Laminici (sample 23) 

and Kobatovci (sample 2) hydrogeological environment is defined as less vulnerable due to the 

hydrogeological characteristics. The presence of residues of pesticides in these locations are 

directly linked to the dose of pesticide and way of using. Potential causes of unlogical presence 

of pesticide residues may be improperly packaging waste pesticides which often ends up in 

abandoned gravel pits or channels in the area Lijevce polje. 

For the purpose of monitoring groundwater quality is necessary to establish a monitoring 

network of piezometar. Network of piezometar should develope in accordance with the defined 

groundwater vulnerability. 

Out of the natural factors the vulnerability of ground waters was defined as characteristics of a 

hydrogeological environment and soil characteristics of the surface protection layer. Not least 

less important, human factor is present through present use of the land, and certainly the mode 

of use (dosage) of the agrochemicals. As a result of the research, education of population using 

pesticides in the production process was defined, in accordance with the space category of 

vulnerability and the culture being cultivated. 

REFERENCES 

Blagojević B., 1961: Hidrologija zemljišta, Savezna komisija za vodoprivredu, Beograd.  

Bratić R. i dr., 1997: Novelacija vodoprivredne osnove sliva rijeke Vrbas, Zavod za vodoprivredu 

Srpsko Sarajevo. 

Begović P., 2009: Hidrogeološke podloge u prostornom planiranju na primjeru opštine Laktaši, 

Magistarski rad. 

Civita M, De Mario M, 1997: Assesing contamination risk using ArcInfo via GRID function; 

http//gis.esri.com 

Civita M., De Mario M., 2004: Assesing and maping groundwater vulnerability to contamination: 

The Italian " Combined" approach. geofisica International, vol. 43, Num. 4, pp. 513-532. 

Gaćeša N., 1972: Detaljna hidrogeološka istraživanja područja Klašnice – Bosanski Aleksandrovac 

I faza. Geofizička istraživanja, Institut za geološka istraživanja, Sarajevo.  

Gaćeša N., 1982: Geoelektrična ispitivanja Bosanske Gradiške. Geofizika, Zagreb. 

Glavaš S., Toholj N., Jolović B., 2008: Program sanitarne zaštite izvorišta termomineralnih voda 

“Slatina” Opština Laktaši. Republički zavod za geološka istraživanja, Zvornik. 

Harter T., Walker L., 2001: Assesing vulnerability of groundwater: California Department of 

Health Services, USA. 

Krešić N., Vujasinović S., Matić I., 2006: Remedijacija podzemnih voda i geosredine, Rudarsko-

geološki fakultet Univerziteta u Beogradu. 

1. Groundwater quality sustainability

XXXVIII IAH Congress



Okiljević V. i Marković M., 2005: Pedologija- Agrogeologija i silvogeologij., Univerzitet u Banjoj 

Luci - Poljoprivredni fakultet. 

Paštar P. i ostali, 1988: Urbanistički plan Laktaša, Urbanistički zavod Banja Luka. 

Pavlović M. i dr., 1988: Vodoprivredna osnova sliva rijeke Vrbas. Vodoprivreda BiH i Energo-

invest, Sarajevo. 

Pavlović U., 1975: Izrada zaštite izvorišta, hidrodinamičke studije i idejnog rješenja otvaranja 

izvorišta Lijevče polje. Institut za vodoprivredu "Jaroslav Černi", Beograd.  

Pinjković J., 1983: Hidrogeološke karakteristike terena na području Lijevče polja Bosanske Grad-

iške. Geoinženjering Sarajevo. 

Pinkić J., Peštarac R., 1984: Hidrogeološke karakteristike terena na području Lijevča polja Bosan-

ske Gradiške. Geoinženjering, Sarajevo. 

Radman B. i dr., 1964: Melioracija Lijevče polja i Milova Podgradci-područje Mašići-Razboj-

Laktaši, navodnjavanje kišenjem iz podzemlja sa tri varijante. Hidroprojekt Zagreb. 

Radman B., 1985: Kategorizacija poljoprivrednih zemljišta prema upotrebnoj vrijednosti za biljnu 

proizvodnju, Svezak 1. Poljoprivredni zavod Banja Luka. 

Salman MA., 1999: Ground water; World Bank technical paper no. 456. 

Sanderson I., Lowe M., 2002: Graunwater sensitivity and vulnerability to pesticides, Cache Valley, 

Cache Countym Utah. Utah Geological Survey, USA. 

Spasojević M., Prvulović K. i Cvjetković M., 1984: Analiza izdašnosti izvorišta "Bosanska 

Gradiška" na modelu tečenja podzemne vode u Akviferu Lijevče polja. Energoprojekt-Energodata, 

Beograd. 

Spasojević M., Cvjetković M., 1984: Regionalni bilans podzemnih voda aluviona na području Lijev-

če polja. Energoprojekt-Energodata, Beograd. 

Spasova D., 2006: Elaborat o klimatskim karakteristikama šireg područja Laktaša za potrebe 

izrade Urbanističkog plana. Urbanistički Zavod Republike Srpske. 

Slišković I., 1984: Elaboratu o hidrogeološkim karakteristikama na području Lijevče polja i Bo-

sanske Gradiške. Geoinženjering, Sarajevo. 

Špirica M., Bazuljko R. i Jovanović S., 1983: Osnovna geološka karta list N.Gradiška, R 1: 100000., 

Savezni geološki zavod SFRJ. 

Stoiljković D., 1999: Kategorizacija izvorišta podzemnih voda prema osjetljivosti na zagađenje; 

Zaštita životne sredine gradova i prigradskih naselja, knjiga 1, pp. 157-162. 

Todorović M., Babić M., 2003: Elaborat o klasifikaciji i proračunu rezerve termomineralne vode 

na ležištu Laktaši, Rudprom, Prijedor. 

Todorović M., Babić M., 2003: Projekat detaljnih hidrogeoloških istraživanja TM voda Laktaši II, 

Rudprom, Prijedor. 

Tomić M. et al., 1972: Izvještaj o hidrogeološkim istraživanjima I faze u području Lijevče polja, 

Institut za geološka istraživanja, Sarajevo.  

1.4. Groundwater quality and agriculture

Krakow, Poland 2010



Tomić M. et al., 1974: Elaborat o detaljnim hidrogeološkim istraživanjima na području južnog 

dijela Lijevče polja, Geoinženjering, Sarajevo. 

Trbić G., 2004: Lijevče polje-Klimatske odlike, Geografsko društvo Republike Srpske. 

Trkulja D., Begović P., 2008: Inženjerska geologija i seizmologija u građevinarstvu, Zavod za 

izgradnju, Banjaluka. 

USGS, 2002: Circular 1224; Assessing graundwater vulnerability to contamination: providnig 

scientifically defensible information for decision makers; http://pubs.usgs.gov, USA. 

Vrba J., Romijn E., 1986: Impact of Agricultural Activities on Ground Water, IAH. 

Witkowski A., Kowalczyk A., Vrba J., 2007: Groundwater Vulnerability Assessment and Mapping,  

IAH. 

1. Groundwater quality sustainability

XXXVIII IAH Congress



International Association of Hydrogeologists

AGH University of Science and Technology

2-vol. set + CD

ISSN 0208-6336

ISBN 978-83-226-1979-0


