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ABSTRACT 
Paravara Sub basin is a part of Ahmednagar district Maharashtra, India comprising Deccan lava 
flows composed of basaltic rocks. The Sub basin comprises 16 watersheds covering an area of 
3506 sq. km.  In the present research work the groundwater quality assessment of drinking water 
supply wells of all the 18 watersheds has been undertaken. The results obtained through 
chemical analyses for the assessment of water quality are TDS (mg/L) in all the watersheds 
except GV110,118 and 123 is within tolerable limit. In GV110,118 and 123  watersheds, it is 
more than 2000 mg/L hence preventive measures are necessary to be undertaken. In all 
watersheds pH is ranging between 7.4 and 8, which is found to be alkaline and within tolerable 
limit but above permissible limit. Hardness in watersheds Nos. GV 110,118,119 and 123 is more 
than 600 mg/L indicating above tolerance limit. Magnesium content in watershed No. GV 123 is 
as high as 151 mg/L which is exceptionally high and require further treatment to reduce the 
percentage of magnesium. Sulphate in most of the watersheds is traced up to 530 mg/L.  Such an 
anomaly is attributed to excessive use of fertilizers and pesticides. It is generally observed that 
the values of the parameters have crossed the permissible limit and the ground water quality is 
getting deteriorated due to overuse of chemical fertilizers. The groundwater quality in most of 
the area is not advisable for drinking purposes. Hence, the domestic water supply dependent on 
groundwater source will be minimized in future and the use of surface water supply for drinking 
purposes is the need of the hour.   
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INTRODUCTION 

Groundwater is considered as the ideal source of 
water to meet out domestic, industrial and 
agricultural requirements. Groundwater is almost 
globally important for human consumption as 
well as for the support of faunal and floral habitat 
and for maintaining the quality of base flow to 
rivers, while its quality assessment is essential to 
ensure sustainable safe use of the water resources 
for drinking, agricultural, and industrial 
purposes. The drastic increase in population, 
urbanization and modern land use applications 
(agricultural and industrial), and demands for 
water supply has restricted the globally essential 
groundwater resources in terms of both its 
quality and quantity. Groundwater quality is a 
function of the physical, chemical and biological 

parameters, and can be subjective, as it depends 
on a specific intended use1 and is influenced by 
natural and anthropogenic effects including local 
climate, geology and irrigation practices. 2 In 
Central India, particularly in Maharashtra 
Deccan trap volcanic aquifers are the important 
source of groundwater. Fresh and clean water is 
of fundamental importance to the survival, 
protection and fulfillment of human needs. The 
movement of groundwater is controlled by 
physical and geochemical properties of (i) 
contaminant (ii) the groundwater and (iii) the 
geological system through which the 
contaminated groundwater is flowing. Presence 
of some ionic contents beyond certain limits may 
make it unsuitable for irrigation, domestic or 
industrial uses.  
In recent years, an increasing threat to ground 
water quality due to human activities has become  *Author for correspondence 
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of great importance. The geochemical 
characterization of groundwater in part of 
Pravara river basin has deteriorated at some 
places; therefore an attempt has been made to 
assess the quality of groundwater. Pravara river 
basin is the major source of both surface and 
groundwater in 5 Tahsils of Ahmednagar district. 
The area is perennial as far as availability of 
water in concerned. Many water conserving 
structure have been constructed and groundwater 
has become the main source of water for 
irrigation as well as for drinking purposes. 
GSDA (Groundwater Survey and Development 
Agency) Government of Maharashtra, India had 
delineated this river basin in 16 different 
watersheds comprising an area of 3,506.78 sq.km 
for drinking water, GSDA with the help of Water 
supply, Department of the state and local sector 
constructed dug wells in each of the purpose 
watershed. But due to excess use of chemical 
fertilizers, pesticides and industrialization 
groundwater quality of the area is getting 
deteriorated. 

AIMS AND OBJECTIVES 
An attempt has been made to find out 
groundwater quality of drinking water wells and 
bore wells of the Pravara basin. 3 

MATERIAL AND METHODS  
Study area  
River Pravara happens to be the major tributary 
of the river Godavari, India. Pravara has its 
origin at a place named Ghat in the highland of 
the western part of Akole Taluka of Ahmednagar 
district at the maximum headward elevation of 
1070 m. The total length of Pravara is 230 Km. 
as measured from Ghat in the Western part to its 
confluence with the river Godavari in the Eastern 
part at town Pravarasangam with elevation 465 
m. Average gradient of the drainage area thus 
calculated is: 1:380. 4 
 Overall scenario shows that major part of the 
course of the river Pravara from Sangamner 
Tahsil of Ahmednagar district to its confluence 
with Godavari is uninterrupted. This area has a 
considerable river span with localized pockets of 
alluvium deposits. 
Geology of the area 
To study the Geology of the area traverses were 
undertaken   during   pre-monsoon   period in the  

year 2010, surface exposures were marked on the 
base map and their detailed field and 
geohydrological characters have been noted. The 
dug wells occurring the region were also 
observed and the well sections were critically 
studied. The characters of the basalt flows 
exposed in the well sections were also observed. 5 
For the sake of convenience of the description of 
geological formation, the Pravara sub basin 
containing 16 watersheds is divided into three 
parts: 
Eastern part 
This is extending from Akole to Sangamner 
including watershed Nos. G.V. 100,101, 
104,107,22 and 22A with elevation ranging from 
900 m. to 750 m. In this portion brownish 
coloured hydrothermally altered vesicular 
amygdaloidal basalt flow is occurring. The flow 
shows moderate to high degree of weathering. 
The vesicles in them are partly filled by 
secondary minerals such as silica and varieties of 
zeolites, there by obliterating porosity. The rock 
is also free from divisional planes i.e. cooling 
joints. In the lower region towards Sangamner 
the flow is in highly weathered conditions and 
sheet jointing has developed in this lower 
portion. 6 

Middle part 
This part extends beyond Sangamner towards 
Nevasa having elevation difference 750 m. to 
540 m. This part includes six watersheds of the 
Pravara sub-basin viz. Gv. 109,110,111,112,119 
and  123. In all these watersheds yet another flow 
of vesicular amygdaloidal basalt is underlying 
the previous flow occurring in part I. It is 
greenish grey coloured vesicular amygdaloidal 
basalt. The flow is hard, compact and is in fresh 
condition especially around Nevasa area. At local 
places moderate weathering is seen. Some thin 
amygdaloidal basalt flows are separated by 
independent red tachylytic basalt having 0.5 m. 
thickness. The flow is pinching out near village 
Pravarasangam. 7 
Western part  
This part is mainly submerged by backwater of 
surface storage and happens to be rather plain 
area having elevations from 520 m. to 480 m. 
The vesicular amygdaloidal basalt occurring in 
middle part is overlain by compact aphanitic 
basalt in part.  The flow is fine grained black in  
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colour showing broadly spaced jointing pattern. 
The top surface of the flow is reddish in colour 
due to hydrothermal alternation and has became 
vesicular amygdaloidal which is very hard and 
compact. 8  
The groundwater samples were collected from 
water supply dug wells or bore wells for drinking 
purposes, from 16 watersheds of the river basin 
(Table 1). The samples were collected in 1 liter 
air tight bottle during the post monsoon period in 
the year 2011. Field samples were immediately 
analyzed for determination of parameters like 
pH, EC, TDS and also for determination of major 
ions like Ca, Mg, Na, K, Cl, SO4 , CO3 and 
Alkalinity (HCO3). 
pH 
The pH indicates the strength of the water to 
react with the acidic or alkaline material present 
in the water. It controls by carbon dioxide, 
carbonate and bicarbonate equilibrium. The 
combination of CO2 with water forms carbonic 
acid, which affects the pH of the water. pH of the 
samples collected was immediately determined 
on the site by using pH meter.  
Electrical Conductivity (EC) 
The EC is a measure of a material's ability to 
conduct an electric current so that the higher EC 
indicates the enrichment of salts in the 
groundwater. It was also determined on the site 
by using EC meter. 
Total Dissolved Solids (TDS) 
The Total Dissolved Solids (TDS) are the 
concentrations of all dissolved minerals in water 
indicate the general nature of salinity of water. 
TDS were measured by handle analyzing Kit.  
Total Hardness (TH) 
Hardness is an important criterion for 
determining the usability of water for drinking as 
well as for other domestic supplies, as it causes 
unpleasant taste and reduces ability of soap to 
produce lather. Total hardness was analyzed by 
titrimetrically, using standard EDTA. 
Magnesium (Mg2+) 
The principal sources of magnesium in the 
natural waters are various kinds of rocks, sewage 
and industrial wastes. Magnesium is an 
important constituent of basalt. Magnesium was 
analyzed by titrimetrically, using standard 
EDTA. 

Sodium (Na+) 
Sodium is the sixth most abundant element in 
The Earth’s crust and sodium stems from rocks 
and soils. Not only seas, but also rivers and lakes 
contain significant amounts of sodium. 
Concentration however is much lower, 
depending on geological conditions and waste 
water contamination sodium compounds serve 
many different industrial purposes, and may also 
end up in water from industries. Sodium content 
was determined by using flame photometer.  
Potassium (K+) 
Potassium is an essential element for human 
beings, plants, animals. It is derived from food 
chain mainly from vegetation and soil. The main 
sources of potassium in ground water include 
rain water, weathering of potash silicate 
minerals, use of potash fertilizers and use of 
surface water for irrigation. Potassium content 
was determined by using flame photometer. 
Chloride (Cl-) 
Chloride comes from sodium chloride which gets 
dissolved in water from rocks and soil. It is good 
indicator of groundwater quality and its 
concentration in groundwater increases if it is 
mixed with sewage or sea water. Chloride was 
analyzed by titrimetrically, using standard 
EDTA. 
Sulphate (SO4

2-) 
The sulphate content in ground water generally 
occurs as soluble salts of calcium, magnesium and 
sodium. Sulphate (SO4

2-) content in groundwater 
is incorporated through oxidation, precipitation, 
solution and concentration, as the water traverses 
through rocks. The sources of sulphate in rocks 
are sulphur minerals, sulphides of heavy metals 
which are of common occurrence in the igneous 
and metamorphic rocks. Sulphate content in 
measured by BaCl3 method. 
Carbonate (CO3

-) and bicarbonate (HCO3
-) 

alkalinity 
Alkalinity is the measure of the capacity of the 
water to neutralize a strong acid. From the 
potability viewpoint, alkalinity is not a 
significant parameter. The Alkalinity to the water 
is generally imparted by the salts of carbonates, 
silicates, etc. together with the hydroxyl ions in 
free state.9-17 Carbonate (CO3

-) and bicarbonate 
(HCO3

-) were determined using acid titration 
method. 
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Table 1: Analyses of water sample from 16 watersheds of the basin area of the year 2011 during the period of post- monsoon 

S/N Watershed no. Villages pH EC 
TDS 

(mg/L) 
Hardness 

mg CaCO3/L 
Major ions (mg/L) 

Alkalinity 
Ca Mg Na K Cl SO4 CO3 

1 GV-100 Waki 7.6 285 185 156 92 37 16 9 0.5 14 6 > 0.45 120 

2 GV - 101 Thakari 7.5 787 515 296 132 53 40 24 1.7 42 33 < 0 236 

3 GV - 102 Unchkhadak 7.3 837 545 296 172 69 30 54 10.0 88 29 < 0 230 

4 GV - 104 Rajapur 7.5 489 318 242 104 38 31 18 0.3 26 8 > 0.72 214 

5 GV - 107 Nimgaon 7.7 1152 750 360 120 48 58 47 6.0 88 38 < 0 295 

6 GV - 22 & 22A Bitka 7.4 782 508 292 130 48 36 21 1.4 38 28 < 0 228 

7 GV - 109 Raitewadi 7.9 1851 1190 442 294 115 34 189 0.5 351 84 < 0 218 

8 GV - 110 Ghutewadi 7.4 3370 2190 748 348 139 97 650 7.8 880 240 < 0 525 

9 GV - 111 Kajare 7.8 970 633 300 136 54 40 67 0.5 112 70 < 0 197 

10 GV - 112 Chandanpur 8.0 1872 1210 448 296 118 37 199 0.5 356 86 < 0 223 

11 GV - 118 Deolali 7.4 1166 759 412 96 38 77 63 2.1 118 87 < 0 298 

12 GV - 118 
Loni (Kh) 7.4 4300 2790 608 200 80 99 330 101.2 432 190 < 0 502 

Bableshwar 7.9 2390 1554 959 592 237 89 111 2.1 386 - < 0 292 

13 GV - 122 
Belapur 7.3 95 949 320 160 64 39 76 0.9 120 - < 0 138 

Shirdi 7.3 2600 1690 1000 680 272 78 284 0.7 750 - 15.8 303 

14 GV - 123 Kolhar (Kh) 7.5 4788 3070 820 200 80 151 810 1.7 1054 530 < 0 525 

15 GV - 126 Wadala (Bk) 7.2 2100 1370 400 200 80 49 84 8.6 124 - < 0 371 

16 GV-127 Babhulwadi 8.1 1213 788 248 116 46 37 87 2.8 152 - < 0 232 
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RESULTS AND DISCUSSION 
As discussed earlier, Parvara during the course 
of it’s journey through 3 divisions of its 
subbasin towards its destination.   
Eastern part of sub basin  
The river in this part perform a short journey 
even then there is appreciable increase in the 
salinity of water, chemical analysis reveal that 
TDS in water range from 332 to 986 mg/liter 
while Ca and Mg are upto 592 mg/liter and 
carbonates are as high as 424 mg/liter. The pH 
value falls in between 7.3 to 8.1. Overall 
quality of water in this zone falls within 
tolerance limit and is suitable for irrigation and 
domestic use. The increase in salinity, as stated 
above, is mainly due to transported material 
from the catchments are incorporated in the 
river water and it is not from this valley itself 
through which the river flows.  
Middle part of sub basin 
Although in Sangamner Tahsil the TDS values 
are found to be somewhat less than those in the 
remaining two Tahsils. The increase in the 
salinity values is from the in situ rocks. Since 
owing to decrease in gradient, the water in the 
river flows with reduced velocity and spends 
considerable time in the valley. Hence there is 
sufficient time for the minerals in the bedrock 
to get decomposed and alkali and alkaline 
elements are carried in solution adding to the 
salinity of river water. Another reason for 
increase in the salinity is the cropping pattern. 
Most of the stake holders are after perennial 
crops and constant use of fertilizers and water 
logging problems in some of the areas also 
play some role in the increase of salinity. The 
pH of certain borehole water is as high as 8.4 
hardness of water ranges from 320 to 2037 
mg/liter (for Ca and Mg) and 76 to 320 
mg/liter (for carbonates). However the 
groundwater can be used for irrigation and 
domestic use. 
Western part of sub basing towards the con-
fluence 
This zone suffers from the problem of water 
logging in the adjoining area on both the banks 
of the river Pravara due to the influence of 

surface, water body. Surface water irrigation 
does account for the augmentation of salinity 
since solutes and solids thus transported cause 
contamination of groundwater. In this zone the 
TDS ranges from 705 mg/liter (watershed GV-
121) to 4430 to 3990 mg/liter).  
Groundwater quality map of Pravara river 
basin 
TDS 
Fig. 1 shows variation in TDS (mg/L) in 
watershed No. GV-100 and 104 which is less 
than 500 mg/L. In watershed No. GV-101, 
102, 107, 22, 22A, 111, 118 and 127 it varies 
between 500 and 1000 mg/L. In case of 
watershed No. GV-109, 110, 112, 122 and 126 
it is varying between 1000 to 2000 mg/L, i.e. 
within tolerance limit. It is very high i.e. more 
than 2000 mg/L in watershed No. GV-119 and 
123. It is recommended  that some preventive 
measures should be undertake for these 
watersheds (Fig.1). 
pH 
Fig. 2 thus prepared, shows variation in pH. It 
is observed that in all watershed pH is alkaline 
and within permissible limit. 
Hardness 
Fig. 3 show variation in hardness. It is 
observed that in all watersheds hardness is 
varying from 156 to 1000 mg/. In some 
watershed as GV-101, 102, 104, 22, 22A, 111 
and 127, hardness is less than 300 mg/L i.e. 
within permissible limit. In other watersheds 
hardness is ranging between 300 and 600 mg/L 
i.e. watershed No. GV-107, 109, 112, 122 and 
126 within tolerance limit. In the remaining 
watershed hardness is more than 600 mg/L 
indicating above tolerance limit.  
Magnesium 
Fig. 4  shows variation in magnesium content. 
It is observed that in all watersheds magnesium 
is varying from 16 to 151 mg/L. In two 
watersheds, such as GV-100 and 102, 
magnesium is less than 30 mg/L, i.e. within 
permissible limit. In watersheds No. GV-123, 
magnesium is as high as 151, i.e. above 
tolerance limit. In the remaining watersheds 
magnesium varies in between 30 to 100 mg/L, 
indicating within tolerance limit 
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Fig. 1 : Ground water quality of Pravara sub basin for TDS  

 
Fig. 2 : Ground water quality of Pravara sub basin for pH 

 

 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development      Vol. 9 No. 02, October-December 2014 

304 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 : Ground water quality of Pravara sub basin for hardness
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Fig. 4 : Ground water quality of Pravara sub basin for Magnesium 

CONCLUSION 
It is observed that the values for the parameters 
have crossed the permissible limits and the 
ground water quality is getting deteriorated due 
to overuse of chemical fertilizers. The 
groundwater quality in most of the area is not 
advisable for drinking purposes. Hence the 
domestic water supply dependent on 
groundwater source will be minimized in future 
consequently use of surface water supply for 
drinking purposes is need of the hour.  
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