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CaxeTak: Rexoruna je 10 BOAHOM 60raTCTBy jCAaH OA
Haj3HaYajHHjUX BOAOTOKA CjeBepoucTodHOr aAujeaa Lpue
Tope. HacTaje op Bpeaa Ha maanunn Crosxep, oaaKAe Tede
IPaBLEM JYTOUCTOK—CjEBEPO3aIIaA AO CBOT ymha y Apuny.
3nauaj Rexorune ycaoBmasa obaBesy yrBphusarma meHor
PUBHIKO-XEMHjCKOT CTATYCA M KBAAUTETA BOAQ, Y LILAY AO-
HOLLICHA YIIPABASAIKHIX OAAYKA Ha 0a3H IIPHHIIMIIA OAPKUBOT
pasBoja. 3a peaausaliijy HABEACHOT Lipa KopuitheHu cy pe-
3yaTar $UBHIKO-XeMHUjCKUX aHaAu3a CeKTopa 3a XMAPOAO-
THjy U KBAAUTET BOAA 3aBOAA 32 XxuapoMeTeopoaorujy Llpue
Tope. Pesyararn anaausa yrBpheHu cy Ha OCHOBY y3opaka
yserux Ha npoduanma Iaxasa Rexorune—banmkosa u Ipa-
AaLl — HUBBOAHO 0A MocTa. KoHCTaToBaHO je A2 AOBH AHO
cauBa KapakTepuury noschane BpujeaHOCTH cBUX $u3H-
KO-XEMHjCKHX [TApaMETapa, y OAHOCY Ha u3Bopuuire. Takas
TPEHA U3PAXKEH j& U KOA A30THHUX jEAUIHCHA U BHKS, Kao
HECYMIbHBHX II0KasaTena 3araherma. Pesyarar Tora je Bpao
Aobap craryc kBaauTeTa BoAa Ha [aasu Rexorune, mpocropy
ca 3aHEMAPASUBUM AHTPOIIOTEHUM YTULIAJHMA, U YMjePEH Ha
npoduay Ipaaar, raje je npucyctso sarahusaya uspaxeno.
I'lpema BpujeaHOCTH CrienPUYHE EACKTPHIHE IIPOBOASH-
BocTH, Beha je ymoTpeOasHBOCT BOAA 32 HABOAABAIHE Y U3-

BOPUIITHOM AUJEAY, TAj€ IPEOBAAAABA KAACA C1’ Y OAHOCY Ha
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Abstract: The Cehotina River is one of the most important
watercourses in the north-eastern part of Montenegro in
terms of water richness. It originates from a spring on Mount
StoZer, from where it flows in a southeast-northwest direction
to its confluence with the Drina River. The importance of
the Cehotina River obliges us to determine its physical
and chemical status and water quality, in order to make
management decisions based on the principles of sustainable
development. The results of the physical and chemical analyzes
of the Department for Hydrology and Water Quality of the
Hydrometeorological Institute of Montenegro were used for
realization of the stated goal. The results of the analyzes were
determined based on samples taken at the profiles of Glava
Cehotine—Bligkovo and Gradac — downstream from the
bridge. It was concluded that the lower part of the river basin
is characterized by increased values of all physical and chemical
parameters, compared to the source. Such a trend is expressed
in nitrogen compounds and BOD,, as undoubted indicators
of pollution. The result of this is a high status of water quality
at the Glava Cehotine, an area with negligible anthropogenic
influences, and moderate one at the Gradac profile, where the
presence of pollutants is pronounced. According to the value

of specific electrical conductivity, the usability of water for
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Dragoslav Banjak, Dragan Buri¢, Miroslav Doderovi¢ and lvan Mijanovi¢

I'pasan, ca ooMUHAHTHOM C2 KaacoM. BpujeanocTu pesarus-
He aKTUBHOCTH aJICOPILIMje HATPUjyMa, TOKA3Yjy Ad BOAE Ha
oba npodHAa IPUIAALJY KAACH S, TOTOAHO] 32 HABOAISABAIHE
1
TOTOBO CBUX TUIIOBA 3€M/AMIIITA.
KibyuHe pHjeun: pujexa Tiexotuna, dusuaxo-xemujcke
KapaKTEPUCTUKE BOAQ, KBAAUTET BOAQ, IIOTOAHOCT 33 Ha-

BOABABaIbE.

YBOJ

Rexoruna j€ IO BOAHOM 60raTCTBy jEAQH OA Haj3HA4Yaj-
HHjUX TOKOBa cjeBepouctoyHor aujeaa Lpue Tope. OBa
YHIbCHHIIA IOAPasyMujeBa, udMehy ocrasor, obasesy yr-
BphuBama GU3NIKO-XEMHUjCKOT CTaTyCa M KBAAMTETA BOAQ
Rexorune, y cBpXy AOHOIIEHA yIPaBAAIKUX OAAYKA Ha 6231
IPHUHIMIIA OAPXXHBOT pasBoja. k13 Tor pasaora, HaBepcHa
obaBesa yTBphnBarma cTaTyca 1 KBAAUTETA BOAA YjEAHO IIPEA-
CTaBM>a U OIIITH LIMA UCTPAXKUBaa y 0BoM paay. [ Ipema 3.
Creanosuhy, sarabeme Boae Moske ce mparuTn mpexo 6uao
KOjeT OA ITapaMeTapa BEeHOT KBAAUTETA, MaAd CY 32 OTBOPEHE
TOKOBE HajITOTOAHU]JU 6uoxeMujc1<a HOTPOLIHA KUCEOHUKA
(BITK) u xonuentpauuja avonujaxa (Creanosuh, 2011).
Beanke xoandnHe OPraHCKUX MAaTepHja Y PUjeIHOj BOAU
MUjerbajy BeH XeMHjCKU U 6uosomxu craryc. Koananna
cA0BOAHOT KMCEOHHMKA OIaAR, a moBehasa ce koanuuHa pe-
AyKOBAaHOT a30Ta KOjH [IPEAA3H Y AMOHM]aK, IUTETAH 32 SKUBU
cBujet y pujekama. HaBeaeHu pasaosu ycaoBuam cy aa ce
IPUAMKOM yTBphHBarba PU3HIKO-XEMHUjCKUX KAPAKTECPUCTH-
Ka M KBAAHUTETa BOAA ieX0THHE, OBUM IIPOIIECHMA IOCBETH
nocebHa MaXKma.

Cauune MeTopoAOrHje KopuuheHe cy IPETXOAHHX Ac-
IICHHUja 32 AHAAM3Y KBAAMTETA TOBPIIMHCKUX M TOABEMHHX
Bopa y Llproj Topu (Buri¢ etal.,, 2023; Doderovié et al., 2020,
2021) u peruony (Ami¢ & Tadi¢, 2018; Babié et al., 2019;
Banjak, 2018; Bjelajac et al., 2013; Brankov et al., 2021;
Gnjato R. et al., 2018; Gnjato S. et al., 2019; Deki¢ et al.,
2020; Dragun etal., 2011; Durlevi¢, 2020; Jakovljevi¢, 2012,
2020; Josimov-Dunderski et al., 2016; Les¢esen et al., 2015,
2018; Marinovi¢ Ruzdjak & Ruzdjak, 2015; Milanovi¢
Pesi¢ et al., 2010, 2020; Milijasevi¢ et al., 2011; Milijasevi¢
Joksimovi¢ et al., 2018; Mladenovi¢-Ranisavljevi¢ et al.,
2021; Panteli¢ et al., 2012, 2015; Tomas et al., 2013).

irrigation is more suitable in the source area, where class S,
prevails, in comparison to Gradac, with the dominant class
S,. The values of sodium adsorption ratio show that the water
at both profiles belongs to class S , suitable for irrigation of
almost all types of soil.

Keywords: the Cehotina River, physical and chemical
characteristics of water, water quality, suitability for irrigation.

INTRODUCTION

The Cehotina River is one of the most important
watercourses in the north-eastern part of Montenegro in
terms of water richness. This fact implies, amongother things,
the obligation to determine the physical and chemical status
and quality of the Cehotina River water in order to make
management decisions based on sustainable development
principles. For this reason, the stated obligation to determine
the status and water quality also represents the general goal
of the research in this paper. According to Z. Stevanovi¢,
water pollution can be monitored through any of its quality
parameters, although for open streams, biochemical oxygen
demand (BOD) and ammonia concentration are the most
suitable (CreBanosuh, 2011). Large amounts of organic
matter in a river change its chemical and biological status.
The amount of free oxygen decreases, and the amount of
reduced nitrogen that turns into ammonia, which is harmful
to living things in rivers, increases. The stated reasons made
it necessary to pay special attention to these processes when
determining the physical and chemical characteristics and
quality of the Cehotina River water.

Similar methodologies were used in previous decades
to analyze the quality of surface and underground water
in Montenegro (Buri¢ et al., 2023; Doderovi¢ et al., 2020,
2021) and the region (Ami¢ & Tadi¢, 2018; Babi¢ et al,,
2019; Banjak, 2018; Bjelajac et al., 2013; Brankov et al.,
2021; Gnjato R. et al., 2018; Gnjato S. et al., 2019; Deki¢
etal., 2020; Dragun et al., 2011; Durlevi¢, 2020; Jakovljevi¢,
2012, 2020; Josimov-Dunderski et al., 2016; Les¢esen et
al., 2015, 2018; Marinovi¢ Ruzdjak & Ruzdjak, 2015;
Milanovi¢ Pesi¢ et al., 2010, 2020; Milijasevi¢ et al., 2011;
Milijasevi¢ Joksimovié et al., 2018; Mladenovi¢-Ranisavljevi¢
etal., 2021; Panteli¢ et al., 2012, 2015; Tomas et al., 2013).
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MNOAPYYJE HCTPAXXHUBAA

‘RexoruHa Hactaje oa Bpeaa Ha maanunHu CToxep, oaa-
KAC Teue IPaBLIEM jyTOUCTOK—CjeBepO3aaa, A0 cBor yuha
y Apuny. VsBopuiuna soHa joj je usrpalena oa tpujackux
njenrdapa, MKPUAAIA, TAMHALIA U KPEUmhaKa ca POXKHAIIU-
ma (PKusasmesuh et al., 1984). HusBopunje, Ha Bpymama,
BOAOTOK je OPMHUPAH Y aAYBHjAAHMM HacAarama, AOK y
pejory OrtuaoBuha ooMuHHpajy Kpeumay 1 poXxHALIN
(Kusanesuh etal., 1989). Y naeBanckoj KOTAMHN y CAHBY
Cy 3aCTYNACHU KyNKACTH U IIYIIAUKABH KPEHalld U Ad-
IIOPH, K0 U je3ePCKH HEOTCHH CCAUMEHTH HPEACTABASCHH
IIMjeCKOBHMA, TAMHAMA U CAOjeBUMa yrna. HusBoanuje, Ha
npocropy I'paAlia, HATAAOXKEHH CY TPHjACKH KPEYHaLU ca
MYTAAMa U MIPOCAOJIIMMA POXKHALA U jYPCKH ITjENIYapH, Ad-
nopuy u poxxranu (Maprosuh & ITajosuh, 1980). Aown
AMO CAHBa, Ha pocTopy Bukoua, kapakrepuury Tpujacku
Kpeurhalli, AMCKYHOBUTH INKPUALIM U KBAPIHU IIjeInda-
pu. Yuthe Rexorune y Apuny, xop Poue, popmupano jey
KapOOHCKMM HacAaraMa rAMHAL, Tjelrdapa, IKPUAALa 1
kpeumaka (bysamko & [Tamuh, 1982).

VY 0BHUM, y OCHOBH BOAOAP>KASHBHM CTHjEHAMA, pHjed-
HOM €PO3HjOM U ACHYAALIUjOM CTBOPCHH Cy OAQXKH 00AHILH
peseda — IMOBPIIH, TOAOBH, KOTAHHE M HOPMAAHE AOAHHE.
Kapcrau Tepenn, ca caabo pasBujeHHM MOBPIIMHCKUM TO-
KOBHUMA, 3aCTYIIACHU CY Y CjEBEPOUCTOYHOM AHjEAY IPOY-
vapasor npocropa (Paaojuunh, 2008).

I'lpema mopanuma us Crpareruje ynpasmamwa BOAAMA
Lipue Iope (MI/IHI/ICTaPCTBO IIPUBPEAE U PYPaAHOT Pa3Boja,
2017), noBpunna causa Rexotune oo npoduaa Ipasar us-
Hocu 809.8 km?, Aok je aysxuna Toka 128.5 km. Fbene sehe
npuroke cy: Maoununa, Besnununa, Bosoaep, Kopurhuxk,
Mxonorauna, Topmwa, Aymxa u Kosuuka pujeka.

Ha npocropy npoy4aBaHor cAnBa IpeoBAaAaBajy KOHTH-
HEHTaAHO—TIARHHHCKa KANMaTcka obusexja (Kaayheposuh
etal,, 2020). I'Ipema xpurepujymuma Kenenose kaacuduxa-
I1Mje KAMMATa, 2 Ha OCHOBY ITOAATAKa METCOPOAOIIKE CTAHHU-
11 y 0BOM rpaay 3a mepuop 1961-1990. ropune, kaumarcka
dopmyaa IInesana je Cfwbx (Ca. 1).

STUDY AREA

The Cehotina River originates from a spring on Mount
Stozer, from where it flows in a southeast—northwest direction
to its confluence with the Drina River. Its source zone is
made of Triassic sandstones, slates, clays and limestones with
cherts (OKusasesuh et al., 1984). Downstream, in Vrulje,
the watercourse was formed in alluvial deposits, while the
Otiloviéi area are dominated by limestone and chert OKu-
BaseBuh et al., 1989). The Pljevlja basin is represented
by yellowish and porous limestones and marls, as well as
lake Neogene sediments represented by sands, clays and
coal layers. Downstream, in the area of Gradac, Triassic
limestones with mudstones and chert interlayers and Jurassic
sandstones, marls and cherts were deposited (Mapxosuh &
ITajosuh, 1980). The lower part of the basin, in the area of
Viko¢, is characterized by Triassic limestones, mica schists
and quartz sandstones. The confluence of the Cehotina River
with the Drina River, near Fo¢a, was formed in carbonaceous
deposits of clay, sandstone, shale and limestone (Bysasko &
[Tamuh, 1982).

In these basically impermeable rocks, river erosion
and denudation created milder forms of relief — plains,
valley floors, basins and valleys. Karst terrains, with poorly
developed surface flows, are represented in the northeastern
part of the studied area (Pasojuauh, 2008).

According to the data from Montenegrin Water
Management Strategy (MuHHCTapCTBO IPUBpEAE U pypan-
Hor pasBoja, 2017), the area of the Cehotina River basin
to the Gradac profile is 809.8 km?, and the length of the
river is 128.5 km. Its major tributaries are: the Mao¢nica,
the Vezi¢nica, the Voloder, the Koritnik, the Skopotnica,
the Gornja, the Luska and the Kozi¢ka River.

In the area of the studied river basin, continental and
mountainous climatic features prevail (Kaayheposuh et
al., 2020). According to the criteria of Képpen’s climate
classification, based on the data of the meteorological station
in this city for the period 1961—1990, the climate formula
of Pljevlja is Cfwbx (Fig. 1).
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Fig. 1. Climate diagram according to Walter and Képpen’s Cfwbx subtype for Pljevlja

O6jauimere 03HaKA Y KAUMaAUjarpaMy: M — Ha3UB Mje-
cTa (6poj HCITOA UMEHA 03HAYaBA KAUMATCKH IIEPHOA 1961-
1990.); n — HaAMOPCKa BUCHHA CTAHHUIIE; t, — IPOCjedHa ro-
AUIIIEA TEMITEPATypa BasayXa; Rg — mpocjeuna roaumima cyma
NAAABHHA; € — CPEAIbA MUHUMAAHA TEMIICPATYpa HajXAAAHH]jET
Mjecena; At — aficCOAYTHH MHHUMYM TEMITEPATYPE BasAyXa y
KAUMATCKOM IIEPHOAY; § — MjECELIH Ca ATICOAYTHIM MUHUMY-
MOM TeMIeparype Basayxa ucnop 0°C; h — mMjeceru ca Hera-
THBHOM CPEAHOM MjECEYHOM MUHUMAAHOM TEMIIEPATyPOM;
R (mm) — roAIIIBI X0A CPEABHX MjeCeIHNX CyMa [TAAABHHA;
t (°C) — TOAMILIBI XOA CPEAUX MjECEYHHUX TEMIIEPATYpa Bas-
Ayxa; k — kaumarcka popmyaa o Kemneny.

Osaj noatun (Cfwbx) je BapujaHTa yMjepeHO TONAOT 1
BA@xHOT KanMmara (osHaka C). Joanmma cyma napasusa je
IPUANYHO paBHOMjepHO pacriopeleHa Ha cBe Mjecene — 03-
Haka /- Mk, peTra IOAOBHHA TOAUHE je foraTuja IaAaBUHa-
Ma (o3Haka w). Cpeatba MjeceuHa TeMIIepaTypa HajTOIAH]er
Mjecena Hipka je 0 22°C (osHaKa b). MakcumaAHa KOAMYHMHA
TAAABUHA JaBAa CE Y PAHO HETO — IPUMAPHHU jYHCKU MAKCUMYM
(03HaKax), a MHUHMMaAHA KpajeM 3UME HAU IIOYETKOM Iposcha
(mapr). OBO j€ OAAMKA KOHTHHEHTAAHOT IIAYBUOMETPHUjCKOT
pexxuma. KapakTepucrika KOHTHHEHTAAHOT MOAHEOmA
OTA€AA CE U Y TOAMIIILOj CyMu IMapaBuHa. Mjecra y Llpnoj

Topu koja uMajy OAAMKE OBOT ITOATHIIA KAHME A061/1jajy

Explanation of symbols in the climate diagram: m — place
name (the number below the name indicates the climate
period 1961—-1990); n — altitude of the station; t,— mean
annual air temperature; Rg — mean annual rainfall; ¢ -
mean minimum temperature of the coldest month; At -
absolute minimum air temperature in the climatic period; g
— months with an absolute minimum air temperature below
0°C; h — months with negative mean monthly minimum
temperature; R (mm) — annual course of mean monthly
precipitation sums; t (°C) — annual course of mean monthly
air temperatures; k — Koppen climate formula.

This subtype (Cfwbx) is a variant of a moderately warm and
humid climate (code C). The annual amount of precipitation is
fairly evenly distributed over all months — code £ However, the
summer half of the year is richer in precipitation (code w). The
average monthly temperature of the hottest month is lower
than 22°C (code 4). The maximum amount of precipitation
occurs in early summer — the primary June maximum (code
x), and the minimum in late winter or early spring (March).
This is a feature of the continental pluviometric regime. The
characteristic of the continental climate is also reflected in
the annual amount of precipitation. Places in Montenegro
that have the characteristics of this subtype of climate receive

the least precipitation in an average year — Pljevlja, about
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HajMambe IIAAABUHA Y IPOCjeyHoj roarHu — [ Isesa oxo 800
I/m?. Yruuaj KOHTHHEHTAaAHOCTH M HAAMOPCKE BUCHHE Ha
KAHMATCKE KapaKTEPUCTHKE, OCCOHO Ha PEKNUM MaAABHHA,
0AAMYHO MoKasyje Baarepos aujarpam. Bumm naannacku
TEPEHHU, OAHOCHO ITAAHHE ITAeBasbCKe KOTAMHE na3Hap 1000 m
BHCHHE, UMajy KapakreprcTuke D naasusckor kanmara (Buri¢
etal,, 2013, 2014). 3a notpebe oBor pasa, kopumthenu cy u
HajHOBUjH noaanu A0 2020. ropune (1961-2020). Peanaausa
je mokasaaa aa je kauma I ImeBama mocrasa Tonauja, aau aa ce
IIOMEHYTH THII KAUME HHje IPOMUjeHHO. BaxkHo je momenyTn
Aa ce y mayBuoMerpujckoM pexxumy IlseBasa 3a meproa,
1991-2020. 5e youaBajy roTOBO HUKaKBE IPOMjEHE Y OAHOCY
Ha IIPETXOAHH TPHACCETOrOANNIEH eproa (1961-1990).

Pujeunu pexxum hexorune y naeBascKoj KOTAMHHE je
nayBuo-HuBaAHH. Hucku BoaocTaju KapakTepUCTHIHE Cy
3a HETHE Mjecelie, 300r MHTCH3MBHUjE €BallOTPAHCIINPa-
LIUj€, AOK Cy BUCOKH 3aCTYIIASEHU Y MAPTY U AlIPHAY, YCAHUjEA,
IPOSETHHUX KHUIIA M OTamara cHujera. I Ipema mopariima us
Crparernje ynpasaama oaama Llpue Tope (Mununcraperso
IPUBPEAE U PYPAAHOT Pa3Boja, 2017), CpeAHa BPUjEAHOCT
npotunaja Rexorune 3a mepuop 1963-2011. Ha npoduay
Ipapan usnocu 12.9 m?/s.

Y cauBy TexorrHe HacTase Cy 3HaYajHE XHAPOAOIIKE
npomjeHe GpopMUpPaEEM Oruaosuhxor jesepa, BjemTavyKe
aKyMyAaLiHje y3BOAHO 0A ceaa Paburene, unjy Boay kopuctu TE
I'IyeBma 1 APYTH IOTPOLIAYH, KAO M CKpeTarmeM Toka Niexotune
— noausameM Opate nsHap ceaa Aypyrosuhu, komameM TyHeAa
Kpos 6pao Pyauna (373 m), konamem kanaa ayror 2.9 km npexo
PaBHU KOTAMHE, IpobHjarbeM TyHeaa Kpos 6pao Bearka [ Tanjens,
Ayror 795 m, cBe y Liuay oMoryhasara excrisoaranje yrsa y
jJYTOMCTOMHOM AMjeAy IiveBamcke KoTanHe (Papojiaunh, 2008).

3arahusaun Bopa y causy Rexorune Hajsehum anjeaom
CY CKOHLIEHTPHCAHH Y HEIIOCPEAHOM OKpYxemy I ImeBana.
Y toMm cMucay noce6HO ce usaBajajy Pyanuk yrwa [Tnesa
ca nparchum noronuma, TE ,IIneBra® ca kommaekcom
06jeKaTa HI/oaKe U TEMEA], K0 M IPAACKA KaHAAM3allMja ca
HenpeunimheHnM Bosama.

ITpema Karactpy sarahusaua pujexe Rexornne (Kue-
xesuh, 2021), sarahyjyhe matepuje TE ,I1neBna npea-
CTaBAAjy MPOLIECHE BOAE, XEMU)jCKH KOHTAMUHHPAHE U 3a-
ysmeHe Boae. PYKOBOACTBO pyAHHKa YAOXKHAO je HAIIope 3a
pjeinaBame mpobaeMa OTIIAAHHX BOAA H3TPAAHOM TAAOXK-
HuKa, a ipepsul)eno je n Bpahame pujexe Rexorune y meno

IPBOGUTHO KOPHTO.

800 I/m? The influence of continentality and altitude on
climatic characteristics, especially on the precipitation regime,
is excellently shown by Walter’s diagram. Higher mountain
areas, i.c. the slopes of the Pljevlja basin above 1000 m altitude,
have the characteristics of a D mountain climate (Burié et al.,,
2013,2014). For the purposes of this work, the latest data up
t0 2020 (1961—-2020) were also used. The reanalysis showed
that the climate of Pljevlja has become warmer, but that the
determined type of climate has not changed. It is important
to mention that in the pluviometric regime of Pljevlja for
the period 1991—2020 almost no changes were observed in
relation to the previous thirty-year period (1961-1990).

The river regime of the Cehotina in the Pljevlja basin
is pluvial-nival. Low water levels are characteristic for the
summer months, due to more intense evapotranspiration,
while high water levels are present in March and April, due
to spring rains and snow melt. According to the data from
Montenegrin Water Management Strategy (Munucrapcrso
IIPUBpPEAC U pypasHor passoja, 2017), the average flow value
of the Cehotina River for the period 1963—2011 at the
Gradac profile was 12.9 m*/s.

Significant hydrological changes occurred in the
Cechotina River basin due to the formation of the Otilovi¢i
lake, an artificial reservoir upstream from the village of
Rabitelje, whose water is used by the Pljevlja thermal power
plant and other consumers, as well as by the diversion of the
Cehotina stream, after the construction of a dam above the
village of Durutovi¢i, by digging: a tunnel through Rudina
hill (373 m), and 2 2.9 km long channel across the plain of the
basin, and 2795 m long tunnel through the Velika Plije$ hill,
all with the aim of enabling the exploitation of coal in the
southeastern part of the Pljevlja basin (Paaojuunh, 2008).

Water pollutants in the Cehotina basin are mostly
concentrated in the immediate vicinity of Pljevlja. In this regard,
the Pljevlja Coal Mine with its accompanying plants, the Pljevlja
thermal power plant with a complex of slag and ash facilities, as
well as the city’s sewage system with untreated water, stand out.

According to the Cadastre of Cehotina River polluters
(Kuexesuh, 2021), the pollutants of the Pljevlja thermal
power plant are process waters, chemically contaminated
and oily waters. The management of the mine made efforts to
solve the problem of wastewater by building a sedimentation
tank, and it is planned to return the Cehotina River to its
original bed.

[MACHUK — HERALD 28 (2024)

N
—_



TMACHUK — HERALD 28 (2024)

N
N

[Jparocnas bawak, Jparas bypuh, Mupocnas loaeposuh u MBan Mujanosuh

Dragoslav Banjak, Dragan Buri¢, Miroslav Doderovi¢ and lvan Mijanovic¢

Hussopno op I'lseBana, Rexoruny sarabyje gpaora-
uujcko jasosumte y I'papny u PysHuK osoBa U IMHKA
»ymma crujena” y Ilyanma. IIporjeane Boae jasoBumiTa
AOIIUPY AO pujeke, yHocehu y 1wy 0A0BO, IMHK, KaAMHjyM
u dayop. Kako je Haraameno y Karactpy sarahusaua puje-
ke Rexorune, y Toky je pemepujariuja jasosumra y Ipaarry,
qyMe OM HCroB HETATHBHH YTHIIAj HA KBAAUTET OBPIIHH-
CKMX H IOA3EMHHUX BOA2 610 HeyTpasncaH. Kao anapmanran,
ocTaje Aa ce pujemy npobaem MjeaHndkor motoka, Hajseher
sarahusaua pujexe Rexotuse u mwenor ekocucrema, ca Mehy-
HapOAHHUM epEKTOM.

Y Karacrpy sarahusaya pujexe Rexorune Haraameno je
Aajour HUCY 0OApeheHe 30He 1 nojaceBU caHUTapHE 3aLITHTE
3a akymyaanujy ,Otnaosuhu®, c 063upom Ha TO A2 ce BeHe
BoAe KopucTe 3a cHabpujeBame rpahana [TneBana. Takohe

jC HaABCACHO Aa HI/IjC pPIjCIIIeH HHU HpO6ACM OAAarama KOMy-

Downstream from Pljevlja, the Cehotina River is polluted
by the flotation tailings pond in Gradac and the lead and zinc
mine “Suplja stijena” in Suli. The leachate from the tailings
pond reaches the river, introducinglead, zinc, cadmium and
fluorine into it. As emphasized in the Cadastre of Cehotina
River polluters, remediation of the tailings pond in Gradac is
underway, which would neutralize its negative impact on the
quality of surface and ground waters. The alarming problem
which must be resovled is the Mjednica stream, the biggest
polluter of the Cehotina River and its ecosystem with an
international effect.

In the Cadastre of Cehotina River polluters, it is
emphasized that zones and belts of sanitary protection for
the Otilovidi reservoir have not yet been determined, given
that its waters are used to supply the citizens of Pljevlja. It
was also stated that the problem of municipal waste disposal
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Cn. 2. I'lperacana kapra causa iexoTnHe ca MjecTHMAa y3UMaba y30paKa

Fig. 2. Overview map of the Cehotina River basin with sampling locations
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HAAHOT OTIaAQ Ha 062aAaMa M KOPHUTUMA PHjeKa, IUTO yKasyje
Ha IOTpeby MOAN3akba CBUjECTH AOKAAHOT CTAHOBHHUIITBA O
OBOM aCIIeKTy 3aiTHTe Boaa. Y nomenyrom Karacrpy mo-
ceOHO je ncTakHyTO, A2 360r cAabuje PasBUjeHOCTH MOAO-
IPUBPEAHE IPOUSBOASE, IUTAbE 3aral)erba IOBPUIMHCKHX 1
IOA3EMHHX TOKOBA M aKyMyAawuja hybpusnma u samrutum

CPEACTBUMA HUj€ U3PAXKEHO.

MATEPHJA/TH U METOAE

3a omjeHy KBaAHTETa BOAA pHjeke Nexorune, yseru cy
pesyATaTH PUBHYKO-XEMHjCKHMX aHAAH3, KOje je 00aBHO U Y
popmu U3BjelITaja HPUIPEMHUO CekTop 3a XUAPOAOTH]Y U
KBAAHTET BOAQ 3aBOAQ 32 XHAPOMETCOPOAOTH)Y H CEU3MOAO-
rujy Llpue Tope. Pesyararn anaausa yrephenu cy Ha ocHOBY
y3opaka y3erux Ha npo¢uay IraBa Rexorune—banmxosa
(43.151157° N u 19.551917° E) u Ipapar; — HE3BOAHO 04
mocra (43.39480° N 1 19.150111°E) (Ca. 2). Ysopun Boaa
yseru cy 9. jyaan 10. centembpa 2021. ropuHe, TOKOM cyu-
HOT IIEPUOAQ, KaAd j€ YTUILIAj IPUPOAHUX U AaHTPOIOTEHUX
¢pakropa Ha popMHpare BHUXOBOI XEMH)jCKOT CacTaBa I10-
ceOHO H3paKeH.

Y Tab6. 1 aAat je nmperaes aHAAM3HPAHUX IIapaMeTapa,
KA0 U BHXOBE MAKCUMAAHE, CPEAE U MUHUMAAHE BPHjEA-
HocTH. Pesyatarn ysopkoBama obpabenu cy ys moapiuxy
co¢raepckor makera AquaChem 2014.2 (Schlumberger
Water Services, 2013), moce6Ho passujeHor 3a rpadudxe
U HyMEPHUUKE AaHAAM3E U MOACAOBAIbE I0OAATAKA KBAAUTETA
BoAe. OljeHa cTaTyca KBaAUTETa BOAQ, HA OCHOBY pH3HY-
KO-XEMMjCKHUX ITapaMeTapa, BPLIEHA je HOPCI:)(?H)CM CpeARmUX
BPHjEAHOCTHU ITAPAMETAPA KBAAUTETA, CA TPAHUYHUM BPH]jCA-
HocTuMa riponucaHuM [ [paBHAHMKOM O HAYHMHY M POKOBHUMA
yrBphuBama craryca noppumnHckux Boaa (Cayx6enu auct
Lpre Tope, 6poj 25/19). Ynorpebausoct Boaa Rexornne
32 HABOAHABAIHE OLMjEHEHA je Ha OCHOBY KAaCHHKALHje
Aaucona (Allison et al., 1954), sacHoBaHe Ha BpHjeAHOCTH
crienupUYHE EACKTPHIHE IPOBOASUBOCTH U PEAATHBHE AK-

TUBHOCTH apcopruuje Hatpujyma (SAR).

on the banks and riverbeds has not been solved either,
which indicates the need to raise the awareness of the local
population about this aspect of water protection. In the
stated Cadastre, it was especially pointed out that due to the
weak development of agricultural production, the issue of
pollution of surface and ground streams and accumulations
with fertilizers and protective agents was not expressed.

MATERIALS AND METHODS

To assess the water quality of the Cehotina River, the
results of physical and chemical analyzes were taken. They
were prepared in the form of a report by the Institute of
Hydrometerology and Seizmology of Montenegro, Sector
for Hydrology and Water Quality. The results of the analyzes
were determined based on samples taken at the profile of
Glava Cehotine—Bliskovo (43.151157° N, 19.551917° E)
and Gradac — downstream from the bridge (43.39480° N,
19.150111° E) (Fig. 2). Water samples were taken on July
9 and September 10, 2021, during the dry period, when
the influence of natural and anthropogenic factors on the
formation of their chemical composition is particularly
pronounced.

Tab. 1 provides an overview of the analyzed parameters,
as well as their maximum, mean and minimum values.
The sampling results were processed with the support of
the AquaChem 2014.2 software package (Schlumberger
Water Services, 2013), specially developed for graphical
and numerical analysis and modeling of water quality data.
Assessment of the status of water quality, based on physical
and chemical parameters, was performed by comparing the
mean values of the quality parameters with the limit values
prescribed by the Rulebook on the method and deadlines
for determining the status of surface waters (Ofhicial Gazette
of Montenegro No. 25/19). The suitability of the Cehotina
River water for irrigation was assessed using the Allison’s
classification (Allison et al., 1954), based on the value of

electrical conductivity and sodium adsorption ratio (SAR).
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Taﬁ. 1. HPCI‘ACA MHHHMAAHUX, CPCABHUX U MAKCHUMAAHHUX BPI/IjeAHOCTPI napamMeTapa KBaAMTCTa BOAQ PI/IjCKC BCXOTHHC,

Ha npoduanma [aaa Rexorune u Ipasan 3a 2021. roanny (3aBop 3a XHUAPOMETEOPOAOTH)Y U CEU3MOAOTH]Y, 2022)

Tab. 1. Overview of the minimum, mean and maximum values of water quality parameters of the Cehotina River,

at the Glava Cehotine and Gradac sampling sites in 2021 (3aBoa 3a XHAPOMETEOPOAOTH)Y U ceM3MOAOTH]Y, 2022)
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PE3YJITATH U JUCKYCHJA

XeMujcKH cacTaB BOAA Y CAMBY DexoTuHe mocmeauna je
IbUXOBE UHTEPaKLUje ca OKoAMHOM. I loBpmnHCKu ToKOBH
U BOAHE aKyMyAaLiuje pOPMHPajy ce Y TOPHHUM AHjEAOBHMA
3eMaHHE KOpe M KaPaKTEpHILE UX HHTEH3HBHA BOAO3AM]jeHa,
arMocdepCKU yTHIIAjH, BE3a €A U3AAHU U AJEAOBAIHE JKUBOT
CcBHjeTa, T0CeOHO YoBjeKa. XeMHU3aM [I0A3CMHHX BOAQ BULIE
j€ YCAOBASEH AMTOAOLIKHM CACTABOM, AyOMHOM 3aAHjerara
HU3AAHU, 6P31/IHOM IIUPKYAAITHj€ U MHjEIIamheM Ca TOBPITHH-
CKUM BOAAMA.

Kao pesyarar ajesoBara HaBeACHHX $aKTOpPa, Ha IIPO-
¢uanma I'nasa hexotune u Ipasan jaswa ce Ca—HCO3 TUII
Boac (Ca. 3). IIpumjeHoM TexHuKe n3Bohema 3akpyuKa 0
Bpcrn matnuHe crujere (Hounslow, 1995), oBakas tun Boae
moryhe je 06jaCHUTH IIOTCHIMjAAHUM PACIIaAAMEM TIAATH-
OKAAaca, CHAMKaTa U KapOoHara. PacTBapare xaAnuTa, aau u
MHHepaAa aAbUTa, Kao U jOHCKA M3MjeHa, HajBjepOBATHH)H
Ccy yspouu nopujekaa Harpujyma y Boau. IIpucycrso xaa-
LMjyMa je y BE3U ca paclaAambeM THICa, KapOoHaTa, aAu U

CUAHUKATHUX MHHCPaAa.

RESULTS AND DISCUSSION

The chemical composition of waters in the Cehotina River
basin isa consequence of their interaction with the environment.
Surface water and water accumulations are formed in the upper
parts of the Earth’s crust. They are characterized by intensive
water exchange, atmospheric influences, connection with the
aquifer and the action of the living world, especially humans.
The chemistry of groundwater is more determined by the
lithological composition, the depth of the aquifer, the speed of
circulation and mixing with surface waters.

Asaresult of the aforementioned factors, the Ca-HCO,
type of water appears at the profiles of Glava Cehotine and
Gradac (Fig. 3). By applying the source-rock deduction
technique (Hounslow, 1995), this type of water can be
explained by the potential decomposition of plagioclase,
silicates and carbonates. The dissolution of halite, the mineral
albite, as well as ion exchange, are the most likely causes of
the origin of sodium in water. The presence of calcium is
related to the decomposition of gypsum, carbonates, and

silicate minerals.

A Glava Cehotine
A Gradac
S04
80
60
40
20
® 2 B 9 ® ® & &
Ca Na+K HCO3+CO3 Cl

Cn. 3. ITajepoB pAujarpam cpeambUX BpHjeAHOCTH MaKpOeAEMeHaTa Y Boaama hexoruHe

Ha npoduanma [aaa Rexorune u Ipasan 3a 2021.

Fig. 3. Piper’s diagram of the mean values of macroelements in the water of the Cehotina River
at Glava Cehotine and Gradac, sampled in 2021
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Csu aHaausupanu napamerpu us Tab. 1 umajy sehe
BpHujeaHoCTH Ha ipoduay Ipasan, y oanocy Ha Taay Re-
xorue. OcuM IpUPOAHHUX $aKTOPa, BjepOBATHH PA3AOT
TOj IIOjaBH Cy AaHTPOIMOTE€HHU YTHLIAjH, rmocebHO U3PaKEHU
y popMu 10jaBsUBaKA A30THHX jeauserba. Ha npumjep,
caApKaj jona amonujyma (NH 4*), Ka0 IT0KA3aTena CBjEXKET
pexasHor sarabema, ma [aaBu Rexorune je ucroa rpaHu-
1e AeTekuuje, AoK y Ipaauy y npocjexy usnocu 0.11 mg/L.
HajBeha BpHjeaHOCT oBor mapamerpa 2021. roauney Ipasuy
aocturaa je 0.19 mg/l.

Camuno je u ca cappxkajem murputa (NO,), umja je
BPHjEAHOCT taxole mcmoa rpaHuIe Aetekiuje Ha [AaBu
Texortune, Aok y I'paany y npocjexy usnocu 0.029 mg/l.
HajBeha BpHjeaHOCT oBoT mapameTpa 2021. roaune AOCTHXKE
0.05 mg/l, mro oarosapa A, xaacu pepunmCcaHO] Ypeabom
0 KaacHHUKALIUjU U KATETOPH3AIIUjU HOBPIIMHCKHX U TTOA-
semuux Bopa (Caysx6enn anct Lipue Tope, 6poj 2/07). I pe-
Ma HaBEACHO] YpeAbH, BOAE OBe KAACE MOI'Y ce KOPUCTUTH
3a nuhe Tex HAKOH TpeTMaHa KOjU 3aXTHjeBa HHTCH3UBHY
$usnuKy, xeMujcky 1 GHOAOIIKY 0OpaAy ca IIPOAY>KEHOM
AC3I/IH(1)CKHI/IjOM U XAOPHMHAIIHjOM, OAHOCHO KOAr'yAQI[HjOM,
PAOKYAALIMjOM, ACKAHTALIHjOM, AIICOPIILIHjOM Ha aKTHBHOM
YISy U ACBHHPEKIIHJOM 030HOM HAH XAOPOM.

Caapsxaj murpara (NO ), ka0 mokasaresa CTaAHOT U3-
Bopa saral)ema, Ha Iaasu Rexorune y npocjexy usHocu cBera
2.26 mg/l, ca MaxcMMaAHMM U MUHEMAAHHM BPHjEAHOCTHMA
Koje cy ce y 2021. roaunu kperaae op 2.25 mg/l o0 2.27
mg/1. Hampoduay Ipapan, cpeama spujeanoct NO,y 2021.
TOAUHH OmAa je U3pa’keHHja ¥ AOCTHUIAA je U3HOC 0A 5.89
mg/l. Makcnmym 1 MEHEMYM caapikaja HuTpara y Ipaary
kpetao ce 'y 2021. roausn nsmehy 5.49 mg/l u 6.28 mg/l.
OBu mapametpu, Ha 06a MjecTa y30pKoBama 0AroBapajy A
KAACH KBAAUTETA, AchHHHCAHO] YpeAbOM 0 kaacudukaruju
U KaTeropH3aliMju IIOBPIIMHCKUX U IIOA3EMHHUX BoAA. Boae
KOje Y CKAaAy ca YpeaOOM IIPHUIIaAajy OBOj KAACH, MOTY ce
y IPUPOAHOM CTalby KOPUCTUTH 3a nuhe, y3 eBeHTyaAHY
AC3HHEKIIH)Y.

AopaTHH MOKazaTes MOrOPLUIAHOr KBAAMTETA BOAA Y
I'paany npeacTaBma BI—IKS, KOjH y IPOCjeKy U3HOCH 3.2
mg/ |, Aoox MakcuMaAHa BpujeaHocTY 2021, roAUHU AOCTIDKE
5.4 mg/l. ITpema Ypeabu o kaacudukanuju u kareropusa-
LIMjH TOBPIIMHCKUX U IIOA3EMHHX BOAQ, OBj MAKCHMAAHU
M3HOC OATOBapa KAACH A,.

All analyzed parameters from Tab. 1 have higher values
at the Gradac profile, compared to Glava Cehotine. Apart
from natural factors, the likely reason for this phenomenon
is anthropogenic influences, especially expressed in the form
of the appearance of nitrogen compounds. For example, the
content of ammonium ions (NH_*), as an indicator of new
fecal contamination, is below the detection limit at Glava
Cehotine, while in Gradac it is on average 0.11 mg/l. The
highest value of this parameter in 2021 in Gradac reached
0.19 mg/1.

It is similar to the content of nitrite (NO,’), whose
value is also below the detection limit at Glava Cehotine,
while in Gradac it is 0.029 mg/l on average. The highest
value of this parameter in 2021 reached 0.05 mg/l, which
corresponded to the A, class defined by the Regulation on
classification and categorization of surface and ground waters
(Official Gazette of Montenegro, No. 2/07). According to
the aforementioned Regulation, water of this class can be
used for drinking only after treatment that requires intensive
physical, chemical and biological processing with prolonged
disinfection and chlorination, i.e. coagulation, flocculation,
decantation, absorption on activated carbon and disinfection
with ozone or chlorine.

The content of nitrates (NO,), as an indicator of a
permanent source of contamination, at Glava Cehotine is
only 2.26 mg/l on average, with maximum and minimum
values ranging from 2.25 mg/l to 2.27 mg/l in 2021. At
the Gradac profile, the mean value of NO," in 2021 was
more pronounced and reached the amount of 5.89 mg/I.
The maximum and minimum nitrate content in Gradac
ranged between 5.49 mg/l and 6.28 mg/l in 2021. These
parameters, at both sampling sites, correspond to the A
quality class, defined by the Regulation on classification and
categorization of surface and ground waters. Water belonging
to this class can be used for drinking in its natural state, with
possible disinfection.

An additional indicator of deteriorating water quality
in Gradac is BOD,, which is on average 3.2 mg/l, while the
maximum value reached 5.4 mg/1in 2021. According to the
Regulation on the classification and categorization of surface
and groundwater, this maximum amount corresponds to

class A,
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Kaaa ce yamy y 063up cBu $pusnuko-xeMujcku mapame-
TPH, IIPEACTABASEHU Y Tab6. 1, Moryhe j€ U3BECTHU 3aKAydaK
Aa, y ckaapy ca ITpaBuaHMKOM O HAYMHY U POKOBHMA yT-
sphuBama craryca nospmuunckux sopa (Cayx6enu auct
Lipue Iope, 6poj 25/19), pujexy hexoruny Ha mpoduay Ira-
Ba TexoTnHe KapakTrepuie BpAO A00ap cTaTyc KBaAUTETA.
Ha npo¢uay I'pasarr, Bopa nma ymjepeH craTyc KBaAUTETA,
OAHOCHO 53.3 % mapameTapa IOKasHBaAO je BPAO A0bap
craryc, 25.7 % mapamerapa 61A0 je y rpaHuIjamMa A0Gpor
craryca, a 20 % je 0AroBapaso ymjepeHoM crarycy (3aBoa
3a xuppomereopoaorujy u ceusmonorujy Lipue Tope, 2022).

IIpema xaacuduxaunju US Salinity Laboratory Staff
(Allison etal., 1954), xoja ce 3acHHUBa Ha BPHjEAHOCTH CIICLi-
HPUYHE CACKTPUUHE IPOBOASUBOCTH, YIIOTPEOASUBOCT BOAR
32 HABOAIABAIGC Y CAMBY NeXOTHHE AcPUHUCAHA je IPUITAA-
nouthy kaacama C, u C, (Ca. 4). Kaxo je y ncrom ajeay mpe-
nusupano, kaacu C, IPUIaAdjy BOAE HUCKOT CAAUHHUTETA,
4Hja eACKTPOINPOBOASHBOCT Ha pePePEHTHOj TEMIIEPATYPH

C1 c2

250 750

When all the physical and chemical parameters presented
in Tab. 1 are taken into account, it is possible to conclude
that the Cehotina River at the Glava Cehotine profile is
characterized by a very good quality status, in accordance
with the Rulebook on the method and deadlines for
determining the status of surface waters (Official Gazette
of Montenegro, No. 25/19). At the Gradac profile, water
has a moderate quality status, i.e. 53.3 % of the parameters
showed a very good status, 25.7 % of the parameters were
within the limits of a good status, and 20 % corresponded
to a moderate status (3aBoA 3a XHAPOMETECOPOAOTH)Y U Ce-
usmonorujy Llpue Tope, 2022).

Accordingto the US Salinity Laboratory Staff classification
(Allison et al., 1954), which is based on the value of electrical
conductivity, the usability of irrigation water in the Cehotina
River basin is defined by belonging to classes C and C, (Fig.
4). As specified in the same paper, low salinity water, whose
electrical conductivity at a reference temperature of 20°C
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Cn. 4. BuaKOKCOB AujarpaM ynoTpebAHBOCTH BOAQ 32 HABOAIbABabC y CAMBY Rexornne

Ha npoduanma Irasa Rexorune u Ipasan 3a 2021. roanny

Fig. 4. Wilcox’s diagram of the usability of irrigation water in the Cehotina River
basin at the Glava Cehotine and Gradac profiles in 2021
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0A 20°C He npeaasu 250 uSem™. OBe Bope, KapakTepucTH-
HE 32 MEUHMMAAHE U CPEAFbE BPHjEAHOCTH OBOT TapaMeTpa Ha
I'hau Rexortune, Mory 6utu xopuuthene sa HaBoAaBarbe
Bchune kyaTypa, ca MasoM BjepoBaTtHOhOM 3acAamuBara
semmumra. Kaacu C, mpumaaajy Boae cpeamer caAuHUTE-
Ta, EACKTPOIIPOBOASHBOCTH 250750 yScm‘l. I'Tpema poca-
AammbuM uckycrBuma (Subrahmanyam & Yadaiah, 2001),
BOAE OBE KAACE, KAPAKTECPHCTHYHE 32 MAKCHMAAHE BPUjEAHO-
CTH OBOT IapameTpa y ysopuuma Ha [aasu Tiexorune, kao u
y cBuM y3opiuma Ha mpoduay [paaai, mory ce yobuyajernm
IIOCTYIIKOM KOPHCTHTH 32 HABOAABAE KYATYPA YMjepeHO
TOACPAHTHHX [IPEMA COAH, KA0 LITO Cy: KPOMIIUP, KYKYPY3,
IIICHHUIA, OBAC H AYLICPKa.

Ocum crenu$uuHe eACKTPUIHE [IPOBOASHBOCTH, KAA-
cudukanmja US Salinity Laboratory Staff ykmyuyje u peaa-
THBHY aKTHBHOCT aAcopruuje Harpujyma (SAR), npema xojoj
je yIOTpebsHBOCT BOAQ 32 HABOA-ABAbE y CAUBY RexoTuHe
Aepunncana npunasHouthy xaacu Sl (Ca. 4). OBa xaaca
o6yXBaTa BOAE Ca HUCKUM CaAP>KajeM HATPHjyMa, Koje Cy

IIOTOAHC 32 HABOAKAaBaKhE¢ 'OTOBO CBUX THUITIOBA 3CM/AUIIITA.

3AKJ/bYYAK

KBaaunTer Bopa pujexe exoTHHE ycAOBAEH je PUpPOA-
HHUM U aHTponoreHuM $paxropuma. [ Ipupoanu dpakropu cy
KAY4HH 32 GOPMHUpAbE THIIA BOAC, KOJH je Ha IIpodpHAUMA
I'xaBa Rexorune u Ipapan mpeosaabyyjyhe Ca-HCOa. Aomu
AMO CAMBa KapakTepuiny noschane BpujeAHOCTH CBHX ma-
pameTapa pUIHIKO-XEMH)jCKUX aHAAK33, Y OAHOCY Ha H3BO-
pumire. Taxas TPEHA U3PAXKEH j€ U KOA A30THUX jEAUILEIDA,
Kao HECYMBUBHX [T0KasaTesa pekasHor sarahema. Pesyarar
TOra je BpAO A0bap craryc kBaanTera Bopa Ha [aau Texoru-
He, IIPOCTOPY €4 3aHEMAPSUBUM AHTPOIIOTCHUM YTULIAJUMA,
u yMjepen Ha mpouay I'paaan, raje je npucycrso sarahusaya
H3PAXKEHO.

I'lpema BpujeAHOCTHMA CIICIIUHUHE CACKTPHYHE TIPO-
BOASUBOCTH, Beha je ymoTpe6suBocT Boaa 32 HaBOAABabE
y usBopuiHOM Anjeay, Ha [aaBu Rexorune (npeosaalyjyha
xaaca C,), y oanocy na Ipapan (kaaca C,). Bpujeanocr pe-
AaTHBHE AKTHBHOCTH AACOPIILIHje HATPHjyMa, [TOKA3yje Ad
BOAE Ha 00a Ipoduaa Ipumaajy kaacu S |» TIOTOAHOj 32 Ha-

BOABKBABAKC I'OTOBO CBUX TUITOBA 3CM/AUIITA.

does not exceed 250 uScm!, belongs to class C,. This water,
which is characterized by minimum and medium values
of this parameter at the Glava Cehotine, can be used for
irrigation of most crops, with a low probability of soil
salinization. Water of medium salinity, whose electrical
conductivity is 250—750 uScm™, belongs to class C..
According to the previous experiences (Subrahmanyam &
Yadaiah, 2001), water of this class, which is characterized
by the maximum values of this parameter in the samples
at the Glava Cehotine, as well as in all samples at the
Gradac profile, can be used for irrigation of moderately
salt-tolerant crops, such as potatoes, corn, wheat, oats and
lucerne.

In addition to specific electrical conductivity, the
US Salinity Laboratory Staff classification also includes
sodium adsorption ratio (SAR), according to which the
usability of irrigation water in the Cehotina River basin is
defined by belonging to class S, (Fig. 4). This class includes
water with a low sodium content, which is suitable for
irrigation of almost all types of soil.

CONCLUSION

The water quality of the Cehotina River is determined
by natural and anthropogenic factors. Natural factors are
more important for the formation of the water type, which
is predominantly Ca-HCO), at the Glava Cehotine and
Gradac profiles. The lower part of the basin is characterized
by increased values of all parameters of physical and
chemical analyses, in relation to the source. An identical
trend was expressed in nitrogen compounds, as undoubted
indicators of fecal pollution. The result of this is a very
good status of water quality at the Glava Cehotine, an area
with negligible anthropogenic influences, and moderate
at the Gradac profile, where the presence of pollutants is
pronounced.

According to the values of electrical conductivity, the
use of irrigation water at the source of Glava Cehotine
is more favorable (predominant class C,), compared to
Gradac (class C)). The value of the sodium adsorption
ratio (SAR) shows that the water on both profiles belong
to class S, suitable for irrigation of almost all types of soil.
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