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GRAPHICAL ABSTRACT  
 

ABSTRACT 
A detailed study has been conducted to assess the ground water quality in 

Jadavalli village in Ponnur mandal of Guntur district, Andhra Pradesh. 

The study area contains clay and sand of Recent age. Groundwater occurs 

under unconfined condition. The groundwater is analyzed for various 

physico-chemical parameters. Values of most of these parameters indicate 

that the groundwater is not suitable for drinking water. The values of RSC 

and SAR  methods indicate that the groundwater is not suitable for 

irrigation purpose. In this paper an attempt is made to understand the 

geochemical processes controlling the groundwater quality. Suitable 

precautionary measures are suggested for improving groundwater quality 

in the study area. 
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I. INTRODUCTION 

     The necessity of groundwater increases enormously 
both in rural and urban areas throughout the world. At the 
same time the maintenance and management of groundwater 
quality is needed for both economical development and 
environmental aspect of an area. The contamination of water 
may be due to marine transgression and regression along 
coastal zone, fertilizers used for irrigation, evaporation and 
anthropologies etc., as in [1],[2],[3],[4],[5],[6],[7],[8]. 
Literature  suggests that little work on this aspect  has so far 
been done in India as in  [9], [10],[11],[12],[13],[14],[15],[16]. 

 

II. STUDY AREA 

 
A. Location 

   The study area is located south of Ponnur and lies in 
between East longitude 16.03183°  and North latitutde 
80.57509  as shown in map enclosed (Fig.I). The Jadavalli 
village is situated east side of the Tungabhadra drain. 

 

B. Physiography 

 
The area is plain and has gentle slope towards the Bay of 

Bengal. Small patches of the drainage pattern have been 

developed as irrigation channels and drains. The study area 

contains 95% cultivated land, 4% domestic land and 1% waste 

land.  

 
C. Hydrogeology 

     The area is covered by clay, sand and silt of  Recent 
age. The study area comprises of permeable coarse to medium 
sands around the village of Jadavalli. The permeable sandy 
deposits occur down to a depth range of 12 to 25m, 
underlained by thick clay in which the quality of ground water 
is saline. Fresh ground water occurs in sandy aquifer and is 
under unconfined conditions as in [17]. Ground water is 
extracted by means of shallow filter points for irrigation 
purpose. The depth to water level varies from 2.9 to 3.7m 
below ground level.  
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III. QUALITY STUDIES 

It is observed during the preliminary hydro geological 
investigations carried out in Jadavalli that in the recent past, 
quality of ground water has deteriorated significantly. This 
feature is more observed in the areas nearer to Tungabhadra 
drain. Keeping in view of this quality problem in this area, 
chemical analysis data of ground water samples for the years 
1973, and  the average values of four ground water samples 
collected in various directions from Jadavalli village during 
post monsoon, November-2016 and Pre monsoon, May-2016 
is considered and compared as in [18].  The data is presented 
in the table I below.  

TABLE I:  Showing the chemical analysis of ground water samples in 

Jadavalli village in Guntur district (in meq/l) 

 

Chemical 

Parameter 

Jadavalli village  

1973 

Premonsoon 

2016 

pH 7.64 8.23 

E.C (micro 1.94 2.63 

siemons/cm)   

CO3
- (meq/l) 0.65 2.49 

HCO3
- 8.87 6.43 

Cl- 8.36 17.94 

SO4
2 4.04 7.02 

Ca 2+ 3.52 2.37 

 M Mg2+  3.68 3.16  

  Na+ 
 13.80 43.54  

  K
+  0.13 0.27  

  RSC  1..32 3.39  

  SAR  7.27 26.18  

 

Chemical 

Parameter 

Jadavalli village 

1973 Post 

monsoon 

2016 

pH 7.64 8.53 

E.C (micro 

siemons/cm) 1.94 

2.73 

CO3
- (meq/l) 0.65 2.64 

HCO3
- 8.87 6.52 

Cl- 8.36 14.42 

SO4
2- 4.04 7.39 

Ca2+ 3.52 2.15 

Mg2+ 3.68 3.33 

Na+ 13.80 45.93 

K+ 0.13 0.72 

RSC 1.32 3.68 

SAR 7.27 27.75 

 

       TABLE II:  Classification of groundwater samples based on  

values of RSC and SAR . 
 

Parameter Range Category 

SAR <10 

10-18 

18-26 

>26 

Excellent 

Good 

Fair 

Unsuitable 

RSC <1.25 

1.25- 2.5 

>2.5 

Safe 

Suitable 

Unsuitable 

 

It is observed from table-I that the RSC value of ground 

water in Jadavalli area is 1.32 in 1973 and ranges from around 

3.39   to 3.68   during  pre monsoon, May-2016 and Post 

monsoon, November-2016 respectively. The RSC value more 

than 2.5 indicates the injuriously contaminated ground water 

with sea water. Accordingly the value is 1.32 in Jadavalli 

village during the year 1973 indicates that there is no 

contamination of ground water during that period. The value 

in Jadavalli village ranges from 3.39 to 3.68 in pre monsoon, 

May-2016 and in the post monsoon, November-2016 

respectively indicating the injuriously contamination of 

ground water which is not suitable for irrigation purpose as 

per table II. 

It is also observed from table-I that the SAR value of 

ground water in Jadavalli area is 7.27  in 1973 and ranges 

from around 26.18  to 27.75  during pre monsoon, May-2016 

and Post monsoon, November-2016 respectively. The RSC 

value more than 2.5 indicates the injuriously contaminated 

ground water with sea water. Accordingly the value is 7.27 in 

Jadavalli village during the year 1973 indicates that there is no 

contamination of ground water during that period. The value 

in Jadavalli village ranges from 26.18 to 27.75 in pre 

monsoon, May-2016 and in the post monsoon, November-

2016 respectively indicating the injuriously contamination of 

ground water which not suitable for irrigation purpose as per 

table II. 

The quality deterioration of ground water in the area may 

be due to increasing in ground water development through 

filter points and subsequently ingress of back waters from 
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Tungabhadra drain. The number of filter points increased to 

420 in Jadavalli area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. I: Location Map of  Jadavalli Village of Ponnur Manndal in Guntur 

District 
 

IV. CONCLUSION 

It is concluded that in the village of Jadavalli closer to the 
Tungabhadra drain show deterioration of ground water quality 
due to the ingress of back water from Tungabhadra drain, 
fertilizers used for irrigation, evaporation and anthropologies 
and over exploitation of groundwater through filter points  for 
irrigation purpose. The following measures should be adopted 
to prevent deterioration of ground water qualify in the area. 
Exploitation of ground water should be controlled and 
monitored regularly. Artificial recharge wells and ponds 
should be constructed in the contaminated area. The ground 
water department should be monitored and maintain the 
quality of ground water by providing observation wells in the 
study area. 

Acknowledgment 

Authors thank to Andhra Pradesh State    Groundwater 

Board (APSGWB) for providing information of study area in 

the year 1973. 

 

 

 

References 

[1] R.W. Sheryl, L.S.  Sherry, and A.C. John, “Biogeochemcial Evaluation Of 
Domestic Wastewater In Septic Systems. Conceptual 
Model,”Groundwater., 32 (6), pp. 905-920, 1994. 

[2] B.K. Purandara, N. Varadarajan, and K. Jayashree, “Impact Of Sewage On 
Ground Water Quality – A Case Study”, Poll. Res. , 22 (2), pp.  189 – 
197, 2003.  

[3] M.P. Tole, “ Pollution Of Ground Water In The Coastal Kwale District, 
Kenya” Proceedings of the 5th scientific assembly of the international 
association of hydrological sciences, Rabat, Morocco 240; pp. 287 – 
297, 1997. 

[4] L.W. Sinton, “Microbial Contamination Of Alluvial Gravel Aquifers By 
Septic Tank Effluent”, Water, Air and Soil pollution, 28 (3-4), pp. 407 – 
425, 1986. 

[5] W. Mustafa, S.S.N. Somasundaram, P.  Shahul Hameed, and R. 
Palaniappan, “ Evaluation Of groundwater quality In Tiruchirapalli 
city”, Indian J. of Environ. Protection., 19 (4), pp.284 – 289, 1999. 

[6] Alfred P. Bernhart, “ Protection Of Water Supply Wells From 
Contamination By Wastewater”, Ground water., 11 (3), pp. 9 – 15, 
1973. 

[7] APHA, “standard methods for examination of water and wastewater”, 
American Public Health Association, Washington DC, 20th edn., Pp.10-
161, 1998.  

[8] Shriparna Saxena, and Paradeep Shrivastava, “Ground Water Quality of A 
Typical Urban Settlement: A Case Study Of Impact Of Town Planning”, 
Pollution Research., 21 (2), pp. 223 – 226, 2002.  

 [9] V. S. Durvey, L.L.Sharma, V. P. Saini, and  B.K. Sharma,  “Handbook on 
the methodology of water quality assessment, India”,  Rajasthan 
Agriculture  University, 1991. 

[10] V.  Agrawal, and M. Jagetia, “ Hydrogeochemical assessment of 
groundwater quality in Udaipur City, Rajasthan, India: In the 
proceedings of Dimensions of Environmental Stress in India”, 
Department of Geology, The Maharaja Sayajirao University of Baroda, 
Vadodara, India, Pp.151-154, 1997. 

[11] P. Niranjan Babu, N. Subba Rao, P. Chandra Rao,  and J. Prakasa Rao, 
“Groundwater quality and its importance in the land developmental 
programmes”, Indian Journal of Geology, 69, pp.  305-312. 1997. 

[12] N. Subba Rao, G. Srinivasa Rao, S. Venkateswara Rao, P.  
Madhusudhana Reddy, and D. John Devadas,  “Environmental control 
of groundwater quality in a tribal region of Andhra Pradesh, India”, 
Indian Journal of Geology,  71, pp.  299-304,1999. 

[13] D. Majumdar,  and N. Gupta, “ Nitrate pollution of groundwater and 
associated human health disorders”,  Indian Journal of Environmental 
Health, 42, pp.  28-39, 2000. 

[14] S.H. Khurshid, N. Hasan, and Zaheeruddin,  “Water quality status and 
environmetal hazards in parts of  Yamuna- Karwan sub-basin of 
Aligarh-Mathura district, Uttar Pradesh, India”,  Journal of Applied 
Hydrology, XV, pp. 30-37, 2002. 

[15] P.D. Sreedevi “Groundwater quality of Pageru river basin, Cuddapah 
district, Andhra  Pradesh”, Journal of Geological Society of India, 64 , 
pp. 619-636, 2004.  

[16] N. Subba Rao and D. John Devadas, “Quality criteria for groundwater 
use for development of an area”,  Journal of Applied Geochemistry,  7, 
pp.  9-23, 2005. 

 [17] “Ground water information of Guntur district, Andhra    pradesh”, 
cgwb.gov.in/district_profile/ap/guntur.pdf  

 [18] “Note on Ground water quality of Ponnur mandal in 1973” ,  A.P. STATE 
GROUND WATER BOARD, 1973.   

 


