
INTRODUCTION

Groundwater quality assessment is
important in order to ensure sustainable safe use
of water. Water quality index, based on some very
important water quality parameters, can provide a
simple indicator of water quality at a certain location
and time. Ramakrishnaiah et al. (2009) calculated
the water quality index (WQI) for the groundwater
of Tumkur taluk.  Yogendra K et al. (2007) worked
out the water quality index of an urban water body,
Gopishettykere, in Shimoga Town, Karnataka in
order to ascertain the quality of water meant for
public consumption, recreation and other purposes.
Kavitha et al. (2010) aimed at minimizing the
adverse impacts likely to occur due to water
pollution as a consequence of rapid
industrialization and population growth in Erode
District of Tamilnadu. Sinha et al. (2006) made an
effort towards assessing drinking water
contamination and variation of drinking water quality
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ABSTRACT

The suitability of groundwater for drinking purpose with respect to BIS: 10500-1991standards
is assessed through statistical analysis of the data and on the basis of seasonal variation in the
quality of groundwater. The study was undertaken during 2010-2011. The samples are collected
during post monsoon period from bore wells being monitored by the Andhra Pradesh Rural Water
Supply and Sanitation Department. The study area comprises of Kondapur Mandal, which is one
of the 46 mandals of Medak District lying in the semi-arid Telangana region of Andhra Pradesh. The
Mandal has 23 Revenue villages with no towns accounting to a total population of about 45000 as
per census 2001. As per water quality index (WQI) values, the groundwater in the study area
during post monsoon ranging from “Good” to “Unfit for drinking” and no where it was found
“excellent.” The poor quality of water is due to higher concentrations of fluoride and increased total
hardness values. It is found that about 84% of the samples analyzed are suitable for drinking.
Correlation amongst all the parameters was found to be positive but weak. Only fluoride showed
negative correlation with other parameters but it is very weak. This indicates that there is no
regionally extensive factor governing the water quality and it is varying with local conditions only.
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after the onset of monsoon at Hasanpur, J. P. Nagar,
on the basis of calculated values of water quality
indices. Once the groundwater is contaminated, its
quality cannot be restored by stopping the pollutants
from the source. Therefore it becomes imperative
to regularly monitor the quality of groundwater and
to device ways and means to protect it. Water Quality
Index (WQI) is a unit-less number that expresses
overall water quality at a certain location and time
based on several water quality parameters. The
main objective of this work is to assess the
groundwater quality of Kondapur mandal of Medak
District, Andhra Pradesh, based on the available
physicochemical data and the analytical results of
groundwater samples.

Study Area
The study area comprises of Kondapur

mandal of Medak district, which lies between 17o

25’ 0" and 17 40’ 0" North Latitudes and 77o 55’ 0"
and 78o 5’ 0" East Longitudes. The mandal
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comprises of 23 revenue villages having an area
of 149.1 Sq. Km. It is at an elevation of 525 m above
MSL. The mandal headquarters (Kondapur) is
located at 69 Km from Hyderabad. It comes under
Sangareddy revenue division and is located along
the national highway 9 between Sangareddy and
Sadasivpet mandals of the same division.  The
rainfall distribution of Kondapur mandal for the
period from 2000 to 2009 is shown in figure 1. While
the normal rainfall of the area is 802 mm, the actual
rainfall received ranges from a minimum of 348
mm in 2004 to a maximum of 1055.7 mm in 2005,
in the period of 10 years.

Methodology
The data required for water quality

analysis in the present study has been obtained
from Rural Water Supply and Sanitation
Department of Government of Andhra Pradesh. The
data pertaining to the test results of the water
samples analyzed from the groundwater sources
of various villages in Kondapur mandal from 2007
to 2010 ( 4 years) have been collected for the study.
The analytical data of the samples (171) collected
during the post monsoon period of 2009(July to
Dec) from all the villages of Kondapur  mandal have
been used to assess the groundwater quality of the
area through the determination of WQI, comparison
with BIS:10500-1991 for drinking water and
statistical analysis. For studying the variation of
water quality in pre and post monsoon periods,

analyzed data of the samples (498) collected both
during pre and post monsoons periods for the four
years in 9 villages of the mandal were considered.
Abstract of this data is given in table 1.

RESULTS AND DISCUSSIONS

Groundwater occurs under phreatic
conditions in shallow weathered mantle and under
semi confined conditions in the fractured zones. In
weathered granite and alluvium, the transmissivity
values ranges from 100 to 150 sq.m/day and the
specific capacity ranges from 0.005 to 0.16 cu.m/m
per unit cross-section. Groundwater in basaltic and
lateritic formations of Deccan traps occurs under
water table and semi-confined conditions. The
transmissivity values of these formations range
between 100 and 1100 m2/day and the specific
capacity varies from 0.22 to 1.2 m3/m draw down.
Water has become a scarce resource here not only
due to deficient rainfall but also due to over
exploitation of groundwater.

Water Quality Index (WQI)
The assessment of groundwater quality

in the given area and its suitability for human
consumption is computed based on water quality
index values. The average value of each of the six
water quality parameters (TDS, pH, TA, TH, Cl and
F) for every village has been computed from the
individual sample values and given in table 2. The

Table 1: Abstract of analytical data used for seasonal variation studies

S. Village 2007 2008 2009 2010 Total
No samples samples samples samples

Pre Post Pre Post Pre Post Pre Post Pre Post
M  M  M  M M M  M  M M  M

1 Ch Konapur 18 5 2 0 0 3 0 6 20 14
2 Gangaram 0 8 6 5 13 4 0 0 19 17
3 Garakurthi 6 0 1 6 0 10 15 0 22 16
4 Girmapur 0 7 9 0 8 0 0 8 17 15
5 Gollapally 0 7 17 0 13 28 29 0 59 35
6 Malkapur 32 15 7 14 15 12 0 18 54 59
7 Munidevunipally 0 8 9 0 4 9 0 0 13 17
8 Saidapur 7 0 9 9 0 8 12 0 28 17
9 Togarpally 0 12 13 0 11 20 0 20 24 52

Total 256 242
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Table 2: Mean values of different  water quality parameters of different villages of Kondapur mandal

S. Village No of TDS pH Alkalinity Total Chloride Fluoride
No samples in   (as CaCO3) Hardness  in ppm  in  ppm

ppm in ppm  (as CaCO3)
in ppm

1 Dobbakunta 4 513 7.23 280 408 124 1.01
2 Mallepally 7 583 7.20 372 446 203 0.40
3 Marepally 10 1150 7.86 341 516 281 0.70
4 Kondapur 12 585 7.83 290 357 283 0.38
5 Ananthasagar 12 772 7.75 432 408 368 0.74
6 Saidapur 8 725 7.59 531 533 263 0.55
7 Garakurthy 6 407 7.28 251 382 184 1.61
8 Malkapur 6 571 7.42 231 307 151 1.17
9 Cherlagopuram 9 542 7.31 319 295 140 0.52
10 Munidevunipally 8 493 7.48 383 310 127 0.60
11 Mansanpally 11 718 7.41 347 259 261 0.64
12 Aliyabad 4 661 7.55 278 265 260 1.12
13 Ch Konapur 3 1040 7.57 308 248 211 0.97
14 Machepally 5 709 7.50 300 268 152 0.78
15 Mohmadapur 3 580 7.37 459 200 275 0.75
16 Gangaram 4 778 7.30 446 292 324 1.02
17 Togarpally 20 644 7.40 178 426 167 0.53
18 Gollapally 12 770 7.43 314 259 118 0.58
19 Terpole 5 529 7.40 266 445 102 0.60
20 Gunthapally 4 495 7.33 293 474 92 0.92
21 Kutubshapet 3 1144 7.50 372 433 137 0.78
22 Girmapur 8 669 7.53 334 438 239 0.76
23 Haridaspur 7 625 7.77 353 403 224 0.54

WQI for each village is also calculated by sub index
method (SI method) and from the computed WQI
values the groundwater is classified into two types,
“good water” and “poor water”. The representation
is shown in figure 2.

Based on the water quality index values
obtained by Weighted Arithmetic Index Method
(WAIM), the groundwater in various villages of
Kondapur mandal is categorized as Unfit for drinking
in Garakur thy and Malkapur. Very Poor in
Dobbakunta, Aliyabad, Ch Konapur, Gangaram and
Gunthapally. Poor in Marepally, Ananthasagar,
Saidapur, Munidevunipally, Mansanpally,
Machepally, Mohmadapur, Gollapally, Terpole,
Kutubshapet, Girmapur and Haridaspur. Good in
Mallepally, Kondapur, Ch Gopularam and Togarpally.

Based on the water quality index values
obtained by Sub Index Method (SIM), the
groundwater in various villages of Kondapur
mandal is categorized as Good in Dobbakunta,
Mallepally, Kondapur, Ch Gopularam,
Munidevunipally, Machepally, Togarpally,
Gollapally, Terpole, Gunthapally and Haridaspur.
Poor in Marepally, Ananthasagar, Saidapur,
Garakurthy, Malkapur, Mansanpally, Aliyabad, Ch
Konapur, Mohmadapur, Gangaram, Kutubshapet
and Girmapur.

Suitability of groundwater for drinking as per BIS:
10500-1991

The suitability of groundwater in the study
area for drinking purposes has also been analyzed
with respect to the individual values of pH, TDS, TA,
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Table 3: Suitability of groundwater for drinking

S. Constituent BIS (1991) Standard Percent Samples

No. Desirable Permissible Desirable Permissible Not Suitable

1 TDS (ppm) 500 2000 33.33 66.08 0.59
2 pH 6.5-8.5 - 100 - -
3 Total alkalinity (ppm) 200 600 16.37 82.46 1.17
4 Total Hardness( ppm) 300 600 30.41 63.16 6.43
5 Chloride (ppm) 250 1000 71.93 28.07 -
6 Fluoride (ppm) 1.0 1.5 88.30 4.10 7.6

Table  4: Important statistical parameters of the water quality data

Parameters F Cl TH TA pH TDS

Mean 0.70 209.77 372.81 324.40 7.50 680.43
Standard Error 0.03 9.09 11.82 9.07 0.03 25.29
Median 0.62 180.00 350.00 312.00 7.50 603.00
Mode 0.92 116.00 340.00 268.00 7.60 423.00
Standard Deviation 0.41 118.91 154.58 118.56 0.34 330.70
Sample Variance 0.17 14139.38 23895.51 14056.29 0.11 109365.07
Kurtosis 2.77 0.61 2.48 -0.18 -0.94 2.92
Skewness 1.54 1.04 1.18 0.41 0.17 1.34
Range 2.07 540.00 860.00 544.00 1.40 2106.00
Minimum 0.12 48.00 100.00 80.00 6.90 178.00
Maximum 2.19 588.00 960.00 624.00 8.30 2284.00

TH, Cl and F. The values of these parameters/
concentrations of chemical constituents have been
compared with the standards prescribed by the
Bureau of Indian Standards for the purpose (Yadav
et al.  2010). Table 3, shows the desirable and
permissible limits for each of the above constituents
as per BIS: 10500 - 1991and the percent samples
within each limit and exceeding the limit.

The results of the analysis indicate that
the groundwater in major part of the study area is
suitable for dr inking. However, excess
concentrations of total hardness and fluoride are
likely to pose constraints in the use of water for
drinking in parts of the area. The number of villages
exceeding the maximum permissible limits laid for
each water quality parameter is represented in
figure 3.

From the analysis it is observed that, of

the total 23 villages, all water quality parameters
are well within the maximum permissible values
laid by the BIS in 10 villages. In the remaining 13
villages also the parameters pH and chloride have
not exceeded the above limits. 6 villages are not
safe with respect to each of the parameters, fluoride
and total Hardness. 2 villages and 1 village are not
safe with respect to total alkalinity and total dissolved
solids respectively.

Statistical analysis of data
Important statistical parameters of

concentrations of various chemical constituents of
groundwater of the area during post monsoon
period of 2009 are shown in table 4. The data shows
that there is considerable variation in the
concentrations of all the constituents in the area,
which may be due to a host of factors including soil
type, land use, geology, geomorphic set up, human
activities (like open dumping of solid wastes, open
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Table  5: Variation of water quality with season

S. Water Villages Villages Villages Exceeding
N. Quality Exceeding the Exceeding the the permissible

Parameter permissible limit permissible limit limit only  during
during both only during pre- post monsoon
periods monsoon

1 Total Dissolved Solids Malkapur Gollapally Ch Konapur, Togarpally
2 Total Alkalinity Nil Munidevunipally, Gollapally, Malkapur

Togarpally
3 Total Ch Konapur, Girmapur, Gangaram,

Hardness Malkapur, Gollapally Garakurthy,
Saidapur, Munidevunipally
Togarpally

4 Fluoride Garakurthy, Nil Gangaram,
Malkapur Togarpally

defecation, water stagnation around drinking water
sources, use of fertilizers for agriculture, etc.) and
the extent of dissolution of minerals during the
process of rock-water interaction. (Sundara Kumar
et al. 2010). The Parameters, which are analyzed
during water analysis, are pH, conductivity, turbidity,
chlorides, total alkalinity, fluoride, nitrate, iron.

The groundwater in the major part of the
area is fresh with TDS in the range of 178 to 1000
mg/L. In the villages of Gollapally and Marepally
the alkalinity values are found to exceed the
permissible limits of 600 ppm. The total hardness
data of the samples indicate that the groundwater
is only moderately hard (75-150 ppm) to hard (150-
300 ppm) in respect of 30 % of samples and 70 %
of the samples are found to be very hard (>300ppm).

The chloride content ranges from 48 to 588 mg/L.
However in some villages where it is above 250
ppm, salty taste to drinking water is imparted and
thus water becomes objectionable for drinking. The
concentration of Fluoride in the study area varies
from as low as 0.12 mg/L to as high as 2.19 mg/L.
However, about 88% of the samples have fluoride
concentrations within the desirable limit of 1mg/L
and only 7.6 % of the samples exceed the
permissible limit of 1.5 mg/L.

Seasonal variations of groundwater
quality in 9 villages of the mandal have been studied
using the water quality data (498 samples)
collected from bore wells from pre-monsoon (2007)
to post-monsoon (2010) periods and it is noted that
the pH and chloride values are well within the range

Fig. 1: Rainfall distribution of Kondapur mandal
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Fig. 2: Number of villages falling under each category by two methods of WQI

Fig. 3: Water quality parameter wise number of villages exceeding the BIS Value

for drinking purpose both during pre and post
monsoon seasons for all the nine villages. Other
observations are presented in table 5.

CONCLUSION

Considering  all the six parameters of
drinking water, it is found that more than 84 % of
samples collected from the study area have all the

constituents well within either desirable or
permissible limits of BIS: 10500-1991 and hence
safe for drinking purpose. By analyzing the data of
498 samples of 9 villages, pertaining to both pre
and post monsoon seasons for the period 2007 to
2010, it is concluded that, the quality of groundwater
in these villages is changing from season to season.
Hence continuous monitoring of groundwater
quality is essential in order to supply potable water
to the rural people.
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