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Abstract - Tanks are the major source of irrigation but in recent times due to substantial failure in 
rainfall the surface water bodies are getting dried up. The ever increase in demand for water 
resource warrants refinement in the agricultural practices. The Tunga Left Bank Command 
(TLBC) forms a part of Shimoga and Davanagere districts. Some of the tanks in TLBC are canal-
fed and others tanks are of irrigation returns. Consequently, it is important to know the suitability 
of the water for irrigation. In the present study, about fifteen water samples were collected from 
the tanks of TLBC and analyzed for physico-chemical parameters viz; ppH,EC,TH,TDS 
,Ca,Mg,Na,K,CO3,HCO3,PO4,Cl and SSO4. The irrigation water quality characteristics, such as 
Exchangeable Sodium Percentage (ESP) values of canal-fed and unconnected tanks ranges 
from 0.054 to 2.216 and the values of Sodium Adsorption Ration (SAR) vary from 0.111 to 5.05. 
Similarly the values of Mg hazard vary from 15.9 to 76.6. The resulted obtained indicate that all 
the water samples of present study are within the permissible limits for irrigation purposes. 

 Keywords : Tunga Left Bank Command, SAR, irrigation water quality .  
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Surface Water Quality Status of Tunga Left Bank 
Command, Shimoga & Davangere Dist, 

Karnataka, India 
Basavaraja Simpi , S.M.Hiremath

Abstract - Tanks are the major source of irrigation but in recent 
times due to substantial failure in rainfall the surface water 
bodies are getting dried up. The ever increase in demand for 
water resource warrants refinement in the agricultural 
practices. The Tunga Left Bank Command (TLBC) forms a part 
of Shimoga and Davanagere districts. Some of the tanks in 
TLBC are canal-fed and others tanks are of irrigation returns. 
Consequently, it is important to know the suitability of the 
water for irrigation. In the present study, about fifteen water 
samples were collected from the tanks of TLBC and analyzed 
for physico-chemical parameters viz; pH,EC,TH,TDS 
,Ca,Mg,Na,K,CO3,HCO3,PO4,Cl and SO4. The irrigation water 
quality characteristics, such as Exchangeable Sodium 
Percentage (ESP) values of canal-fed and unconnected tanks 
ranges from 0.054 to 2.216 and the values of Sodium 
Adsorption Ration (SAR) vary from 0.111 to 5.05. Similarly the 
values of Mg hazard vary from 15.9 to 76.6. The resulted 
obtained indicate that all the water samples of present study 
are within the permissible limits for irrigation purposes. 
Keywords : Tunga Left Bank Command, SAR, irrigation 
water quality . 

I. INTRODUCTION 

ank irrigation is one of the oldest and significant 
sources of irrigation in India and particularly in 
south India (Palanisamy, 1998). The tanks occupy 

vital role in the irrigation as well as local ecosystem in 
the semi-arid and regions of South India. Meanwhile, 
tank provides multiple uses like source of drinking water 
for uncountable rural and urban communities and 
livestock, fish culture, recharge of ground water, control 
of floods etc., It is well known that agriculture is the 
single largest user of freshwater resources, using a 
global average of 70% of all surface water supplies. 
Except for water lost through evapotranspiration, 
agricultural water is recycled back to surface water 
and/or groundwater. However, agriculture is both cause 
and victim of water pollution. It is a cause through its 
discharge of pollutants and sediment to surface and/or 
groundwater, through net loss of soil by poor agricultural 
practices, and through salinization and water-logging of 
irrigated land.  
 
Author  : Department of P.G.Studies and Research in Applied 
Geology, Kuvempu University, Jnanasahyadri, Shankraghatta-577451, 
Karnataka, India. 
Author  : Department of Civil Engineering, J.N.N.C.E, Shimoga-577 
204, Karnataka, India. 

It is a victim through use of wastewater and 
polluted surface and groundwater taken to ensure that 
agricultural activities do not adversely affect water 
quality. In view the above knowing the quality of water is 
most essential in this context, an attempt has been 
made to understand the tanks water quality for 
agricultural purpose. 

II. STUDY AREA 

In the present study an attempt has been made 
to understand irrigation water quality of tanks in the part 
of Tunga command. Tunga Left Bank Canal (TLBC) is 
located in between longitudes 750 31' 00'' to 750 40' 00'' 
E and latitudes 130 50' 00'' to 140 02' 00'' N covering an 
area of 147.9 Sq.km. The area lies in the part of 
Shimoga and Davanagere Districts of Karnataka state 
(Fig 1). The area under the project is in semidry zone, 
the mean annual rainfall in the study area is 814.90 mm 
during the period from 1991-2005. The monthly average 
temperature is 26.220 C. The maximum temperature of 
460C was recorded in March 1994 and a minimum of 
090 C was recorded in month of December 1994. The 
average relative humidity of the study area is 63.64%. 
The relative humidity recorded at in the months of July to 
October (monsoon) varies from 84% to 54%, while in 
other months (pre and post monsoons) it varies from 
91% to 22%. The study area has an average wind speed 
of 4.22 km/hr.  

There are 26 tanks present in the study area, 
(Fig 2) out of which four tanks completely extinct. The 
details of the remaining 17 tanks, in which twelve tanks 
are canal- fed and other three are irrigation return tanks. 
Fifteen water samples were collected during the pre-
monsoon and post monsoon seasons in the year 2007 
and their physico-chemical parameters were studied for 
the agriculture suitability. About five tanks are got dried-
up due to excessive silt deposition and their names are 
Urmundinakere of Hole Madapura village, Kadada 
Kattekere of Kadadakatte village, Dodderikere of 
Dodderi village, Chikkere of Shimoga and Jodikatte of 
Honnapura village.   
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Fig .1 :

 

Location map of the Tunga Left Bank Command area.
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Fig .3

 

:

  

Geology Map of TLBC.
III.

 

MATERIALS AND METHODS

 

The present work is based on fifteen surface 
water samples, which was collected during pre-
monsoon and post-monsoon seasons of 2007. Samples 
were collected in good quality polyethylene bottles of 1 
liter capacity. Sampling was carried out directly without 
contamination and brought to the laboratory. The pH 
and electrical conductivity of the water samples were 
measured in the field using portable water analysis kit. 

The cations and anions of the ground water samples 

Fig .2 : Location of tanks in TLBC . 

were analyzed using standard methods (Trivedy and 
Goel 1984; APHA, 1980). Total dissolved solids (TDS) 
were calculated by multiplying 0.6 HCO3, plus other 
cations and anions. Indian Standard Procedures has 
been used (Titration method, Atomic Absorption 
Spectrophotometer (AAS) Thermo M5 Model). Aq.QA 
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version 1.1 software has been used for the water quality 
evaluation.
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IV.

 

GEOLOGY

 

The study area forms part of Shimoga schist 
belt, which is one of the important schist in Dharwar 
Craton. The Shimoga granite-gneiss is regarded as a 
mantled gneiss domal structure having grano-diorite 
composition (Syed Ali and Divaker Rao, 1980). This rock 
is compact gray in color and often jointed and most 
prominent ones are N250E to S100 E trending joints (Fig 
3).  The dip of this joint set varies from 500 to almost 
vertical, geologically TLBC consists essentially of 
gneisses, basal polymict conglomerate and quartz 
chlorite schist. Numerous quartz and pegmatite veins 
traverse all the litho units.  In the study area Migmatites 
and grano-diorites to tonalitic gneisses of Archean age 
are confined to Northern part. Numerous exposures of 
migmatites are observed with steep slopes and high 
degree of weathering is more prominent at places.  The 
general trend of the foliation is NNE-SSW. Presence of 
mylonitic fabric, -porhyroclasts and swearing of 
foliation indicates that gneisses of the study area have 
suffered intense deformation. 

 

V.

 

RESULTS AND DISCUSSIONS

 

The chemical composition of surface water of 
the study area varies widely. The pH of surface water 
ranges from 6.8 (Harakere

 

tank) to 8.5 (Bullapura) and 
6.6 (Harakere tank) to 8.4 (Sugur) respectively for pre-
monsoon and post monsoon seasons. The entire TLBC 
is neutral to slightly basic in nature (6 to 8) (Table 1). The 
higher pH values observed in certain samples suggests 
that carbon dioxide, carbonate-bicarbonate equilibrium 
is affected more due to change in physico-chemical 
condition (Karanth, 1987; Tiwari et al., 2009). TDS, which 
is measure of that total dissolved solid, varies between 
156 to 675.6 and 149 to 625 respectively for pre and 
post-monsoons. Surface water samples belong to fresh 
water category (300-500). The water with TDS up to 
1000 ml/l is considered suitable for drinking purpose. 
(WHO, 1984; Pophare and Dewalkar, 2007; Singh and 
Lawrence, 2007). The water in the study area is well with 
in the permissible limits for drinking.

 

a)

 

Total Hardness (TH)

 

Hardness is normally expressed as an 
equivalent of calcium carbonate (CaCO3) (APHA, 1971). 
In hard water, the metallic ions may react with soap to 
produce an insoluble residue. These metallic ions may 
also react with negatively charged ions to produce solid 
precipitate when hard water it heated (Freeze and 
cherry, 1979). Water with hardness less than 100 mg/l 
calcium carbonate can be deemed desirable for 
ordinary domestic purposes (Hem, 1985), but only if 
hardness exceeds 500 mg/l, the water is labeled 
undesirable for both industrial and domestic uses 
(WHO, 1971). 

 

In the study area Surface water TH ranges from 
88 mg/l (Bullapura) to 307 mg/l (Tegginahalli) (Table 1) 

and 80 mg/l (Madikechilur) to 399 mg/l (Hosahallikere) 
respectively for pre and post monsoons.

 

i.

 

Irrigation Water quality

 

The important parameters which determine the 
irrigation water quality of the study area discussed 
below.

 

b)

 

Electrical Conductivity (EC)

 

It measures the capacity of substance or 
solution to conduct electric current. The EC of surface 
water increases with the rise in temperature and varies 
with the amount of TDS. Conductivity in the surface 
water samples in the study area ranges from 245.5 
μmho’s/cm (Bullapura) to 853 μmho’s/cm (Tegginahalli) 
and 205 μmho’s/cm (Bullapura) to 847

 

μmho’s/cm 
(Tegginahalli) respectively for pre-monsoon and post-

 

monsoon  (After Wilcox 1948) surface water for the 
entire TLBC  area are in good to medium category.

 

c)

 

Sodium Adsorption Ratio (SAR)

 

The degree to which irrigation water tends to 
enter into cation exchange reaction in soil can be 
indicated by sodium adsorption ratio (USSL, 1954). 

 

It is expressed as

   2
MgCa

NaSAR

  

          

 

Ions in the equation are expressed in milli-equivalents 
per liter, since sodium replaces adsorbed calcium and 
magnesium in soil, hence excess sodium in 
groundwater gets adsorbed on soil particles, thus 
changing soil properties and also reduces soil 
permeability (Ayers and Bronson, 1975). USDA 
classification of irrigation water based on SAR, value 
less than 10 is excellent source of irrigation water for 
long periods. Water samples in TLBC area ranges from 
0.111 to 5.05. USSL classification the surface water in 
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the study area falls in C1S1 (20%) moderate, C2S1 (60%)

 
good & C3S1 (3%) moderate categories (Sharma and 
Chawla, 1977). 
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Fig.4

 

:

 

USSL diagram for Irrigation waters of surface water. 

Water 

 
 

Class

 
No. of pre-monsoon

 

samples

 
% No. of Post-monsoon

 

samples

 
% 

C1S1

 

3

 

20

 

3 20

 

C2S1

 

9

 

60

 

9

 

60

 

C3S1

 

3

 

20

 

3

 

20

 

Table 1

 

:

  

USSL Classification of surface water

 

Toxicity problems occur if certain constituents 
(ions) in the soil or water are taken up by the plant and 
accumulate to concentration high enough to cause crop 
damage to reduce yield in which magnesium is one of 
the major constituents.

 

i.

 

Magnesium Hazard (MH)

 

One of the most important qualitative criteria of 
the Mg content of irrigation waters, calculated by the 
formula 

 
 
 
 
 

Where all the constituents are in meq/l

 

According to this formula calculation, the MH 
values of surface water ranges from 15.9 to 76.6, the 
high Mg ++ absorption effects the soil badly, a harmful 
effect on soils appears when they above ratio exceed 
50.

 

ii.

 

Exchangeable Sodium Percentage (ESP) 

 

In evaluating the suitability of waters for 
irrigation, it is necessary to consider the extent to which 
the sodium content of the soil is increased by 
adsorption of sodium from the water. The property of 
soils the best correlated with decrease in soil 
permeability and toxic effects on crops resulting from 
sodium, the exchangeable sodium percentage 
(Richards, 1954; Pearson, 1960). The ESP is the amount 

of exchangeable sodium in the soil expressed as a 
percentage of the total exchangeable cation capacity. 
Formula for this is,

 

  

 
 

ESP values of in TLBC area ranges from 0.054 to 2.216. 
Therefore, the water samples are classified as 
‘Extremely sensitive’. 

 

iii.

 

Residual Sodium Carbonate (RSC) 

 

Long-term use of irrigation waters may results in 
high concentrations of bicarbonate, which can severally 
affect soil permeability. Eaton (1958) gave the concept 
of residual sodium carbonate and pointed out that 
development of alkali soils may be expected when 
irrigation water containing higher (HCO3-

 

+CO3--) than 
(Ca+++Mg++).  

 
 
 

Water samples with RSC values greater than 2.5 
meq/l are unsuitable for irrigation, if the value is between 
1.25 and 2.5 meq/l, the water is of marginal quality, 
while values less than 1.25 meq/l indicate that the water

 

is probably safe (Wilcox 1958). RSC values of surface 
water samples of the study area are less than 1.25 
meq/l. All the water samples of the study area belong to 
‘Probably safe class’ and is suitable for all types of 
crops and soils.

 
 
 
 

MgCa
Mg

)01475.00126.0(1
)01475.00126.0(100

SAR
SARESP =

RSC = (HCO3
-

   

+ CO3
--) – (Ca++ + Mg++)
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Irrigational Suitability RSC (meq/l) Surface water 
samples 

Probably safe < 1.25 14 
Marginal suitable 1.25 – 2.5 - 
Unsuitable  >2.5 01 

Table 2 :  Classification of water samples based on RSC (Richards, Ed., 1954) 
  
 
 
 
 
 
 

Table 3 : Showing the irrigation suitability parameters 

VI.  CONCLUSIONS 

The results of geochemical analysis of fifteen 
surface water samples of the Tunga Left Bank 
Command indicate that water is neutral to slightly basic 
in nature (6 to 8). The surface water samples have 
evaluated for irrigation qualities, the Electrical 
Conductivity in the surface water samples in the study 
area falls to good to medium category for irrigation. ESP 
values of in TLBC area ranges from 0.024 to 2.583, 
hence the water samples of the TLBC area are classified 
as ‘Extremely sensitive’. Residual Sodium Carbonate 
(RSC) the water samples of the study area belong to 
‘Probably safe class’ and is suitable for all types of 
crops and soils. USSL classification the surface water in 
the study area falls in C1S1 (20%) moderate, C2S1 
(60%) good & C3S1 (03%) moderate categories. All the 
parameters suggest that surface water of the Tunga Left 
Bank Command area are suitable for irrigation purpose. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Irrigation suitability parameters Surface water ranges from 
Salinity Hazard Low to medium. 
Sodium Absorption Ratio (SAR) 0.111 to 5.05 
Magnesium Hazard 15.9 to 76.6 
Exchangeable Sodium Ratio (ESR) 0.054 to 2.216 
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