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Abstract—The management of groundwater quality is essential as we are utilizing groundwater for agriculture, domes-
tic and Industrial purposes throughout the world. A detailed  study has been carried out to assess the ground water quality 
in Vaddimukkala and Mulukudur villages in Ponnur mandal of Guntur district, Andhra Pradesh. The study area is covered by 
Recent alluvium. Groundwater occurs under unconfined to semi-confined conditions. The groundwater is analyzed for 
various physico-chemical parameters like pH, EC, Na+, Ca 2+, Mg2+, k+, HCO3-, CL-, SO 42-and NO3-. Values of most of these 
parameters fall beyond the standard limits for drinking water. The EC and SAR values indicate that the groundwater is not 
suitable for irrigation purpose. Suitable remedial measures are suggested for sustainable development of ground water in the 
study area. 

Index Terms— Mulukudur, Groundwater, quality, Andhrapradesh, Alluvium, Krishna, River basins  

——————————      —————————— 

1 INTRODUCTION                                                                     

HE Location: The area is located south of Ponnur and lies 
in between East longitude 8O°32’4O” and 8O 39’OO” and 

North latitutde 16°OO’ and 16°05’ and shown in map enclosed 
(fig1). The Vaddimukkala and Mulukudur villages are si-
tuated west side of the Tungabhadra drain which drains north 
to southwards into Bay of the Bengal. 
 

2 GEOLOGY OF THE AREA  
2.1 Physiography 
The area is plain and has gentle undulating topography. to-
wards Bay of Bengal. In general the drainage is not well de-
fined and small patches of the drainage pattern has developed 
as irrigation channels and drains. 

2.2 Hydrogeology 
The area is covered by alluvium of Recent age. The alluvium 
is consisting of both sands and clays in this area. The alluvium 
comprises of permeable coarse to medium sands and all 
along the Tungabhadra drain and also in and around the vil-
lages of Vaddimukkala and Mulukudur. The permeable sandy 

deposits occur down to a depth range of 15 to 20m, under-
lained by thick clay in which the quality of ground water is sa-
line. Fresh Ground water occurs in sandy aquifer all along pa-
leo channels and is under water table to confined conditions. 
Ground water is extracted by means of shallow filter points for 
irrigation purpose. The depth to water level varies from 2.5 to 
3.5m below ground level. The thickness of alluvium sands 
range from 12 to l5m. 

3 QUALITY STUDIES 

During the preliminary hydro geological investigations car-
ried out in Vaddimukkala and Mulukudur areas, it is observed 
that in the recent past, quality of ground water has deteri-
orated significantly. This feature is predominant 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 1974, and four ground water samples 
collected in various directions from each village during post 
monsoon, November-2015 and Pre monsoon, May-2016 is con-
sidered and compared. The data is presented in the table be-
low. 
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Chemical 
A-VADDIMUKKALA Village  (Pre-

monsoon, May-2016) 
Parameter 1974 1 2 3 4 

pH 7.80 8.52 8.57 8.54 8.56 
E.C (micro 1.80 2.72 2.73 2.71 2.70 

siemons/cm)      
CO3 (meq/l) ----- 0.64 0.62 0.60 0.63 

HCO3 9.80 2.52 2.54 2.50 2.51 
Cl 8.30 14.42 14.45 14.40 14.46 

SO4 Trace 7.39 7.36 7.38 7.35 
Ca+2, 2.20 5.65 5.62 5.60 5.66 
Mg 4.30 15.93 15.94 15.90 15.96 
Na+ 9.80 16.93 16.96 16.95 16.98 
K+ 0.18 0.72 0.69 0.68 0.70 

RSC 3.30 --- --- --- --- 
SAR 3.00 9.18 9.15 9.13 9.14 
Ratio 

Cl/HCO3 0.84 5.74 5.74 5.76 5.73 
 

Chemical 
B – Mulukudur Village(Post monsoon, 

November-2015) 
Parameter 1974 1 2 3 4 

pH 7.90 8.05 8.08 8.00 8.03 
E.C (micro 1.40 2.20 2.25 2.23 2.26 

siemons/cm)      
CO3 (meq/l) ----- 0.55 0.58 0.54 0.50 

HCO3 10.20 4.31 4.34 4.30 4.32 
Cl 5.00 18.36 18.31 18.00 18.27 

SO4 3.30 3.82 3.76 3.89 3.85 
Ca+2, 1.00 2.46 2.49 2.40 2.44 
Mg 4.10 4.82 4.85 4.80 4.92 
Na+ 7.10 4.32 4.38 4.34 4.39 
K+ 0.08 0.36 0.32 0.35 0.38 

RSC 4.90 --- --- --- --- 
SAR 3.20 1.54 1.51 1.49 1.52 
Ratio 

Cl/HCO3 0.49 4.26 4.22 4.19 4.23 
 

 
 
 

Chemical 
B – Mulukudur Village(Pre monsoon, May 

2016) 
Parameter 1974 1 2 3 4 

pH 7.90 8.52 8.56 8.50 8.54 
E.C (micro 1.40 2.50 2.53 2.54 2.52 

siemons/cm)      
CO3 (meq/l) ----- 0.98 0.96 1.00 0.98 

HCO3 10.20 2.58 2.55 2.60 2.54 
Cl 5.00 17.51 17.52 17.50 17.55 

SO4 3.30 4.98 4.96 5.01 4.97 
Ca+2, 1.00 6.04 6.03 6.00 6.06 
Mg 4.10 11.16 11.11 11.10 11.12 
Na+ 7.10 18.34 18.29 18.26 18.31 
K+ 0.08 0.57 0.53 0.55 0.58 

RSC 4.90 --- --- --- --- 
SAR 3.20 9.58 9.66 9.62 9.60 
Ratio 

Cl/HCO3 0.49 6.79 6.87 6.73 6.91 
 
 
 
 
 
 
 
 
 

TABLE 1 
 SHOWING THE CHEMICAL ANALYSIS OF GROUND 

\WATER SAMPLES IN VADDIMUKKALA AND MULUKUDUR 
VILLAGES IN GUNTUR DISTRICT (IN MEQ/L) 

Chemical 
A-VADDIMUKKALA Village  (Post-

monsoon, November-2015) 
Parameter 1974 1 2 3 4 

pH 7.80 7.94 7.95 7.90 7.92 
E.C (micro 1.80 2.55 2.58 2.57 2.53 

siemons/cm)      
CO3 (meq/l) ----- 0.4 0.42 0.45 0.43 

HCO3 9.80 4.22 4.24 4.20 4.22 
Cl 8.30 17.94 17.93 17.80 17.98 

SO4 Trace 7.02 7.03 7.04 7.02 
Ca+2, 2.20 2.82 2.83 2.80 2.87 
Mg 4.30 4.16 4.14 4.10 4.12 
Na+ 9.80 6.54 6.51 6.52 6.50 
K+ 0.18 0.27 0.29 0.28 0.29 

RSC 3.30 --- --- --- --- 
SAR 3.00 1.96 1.97 1.99 1.94 
Ratio 

Cl/HCO3 0.84 4.25 4.23 4.24 4.26 
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TABLE 2 

CHLORIDE/BICARBONATE  RATIO  AS  PER  
 REVELL’S CLASSIFICATION 

 

 

 
 
It is observed from table-1 that the Chloride / Bicarbonate 

(Cl/HCO3) ratio of ground water in Vaddimukkala area is 0.84 
in 1974 ranges from around 4.25 to 5.74 during post monsoon, 
November-2015 and Pre monsoon, May-2016 respectively. The 
Chloride /bicarbonate (Cl/HCO3) ratio is 0.49 in Mulukudur 
area in 1974 ranges from around 4.23 and 6.83 during post 
monsoon, November-2015 and Pre monsoon, May-2016 re-
spectively. Thus so an attempt is made to estimate the conta-
mination of ground water in study area.  
Chloride is dominant anion of ocean water, and normally oc-
curs in only small amounts in fresh ground water. On the oth-
er hand, bicarbonate is usually most abundant anion in 
ground water and occurs in only minor amounts in sea water. 
The chloride-bicarbonate ratio, more than 2.5 indicates the 
injuriously contaminated ground water with sea water. Ac-
cordingly the ratio is 0.84 in Vaddimukkala and 0.49 in Mulu-
kudur during the year 1974 indicates that there is no contami-
nation of ground water during that period. The ratio in Vad-
dimukkala and Mulukudur villages ranges from 4.25 and 4.23 
in post monsoon, November-2015 to 5.74 and 6.83 in the Pre 
monsoon, May-2016 respectively indicating the injuriously 
contamination of ground water with sea water.  

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 
Tungabhadra drain. The number of filter points increased to 
200 in Chintalapudi and 250 in Machavaram areas. 

 
In the study areas the aquifer is highly potential because 

of paleo channel (old buried river channel) which runs north 

to south and passing through the villages of Vaddimukkala 
and Mulukudur. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In spite of the fact that the exploitation of ground water in 
the area is more, there is no declination of water table because 
of potential aquifer in the burned channels. 
The more or less stable ground water level maintained also 
may be due to the contribution of back water from drain. 
These two factors are responsible for stable condition of the 
water table. This stable nature of water table is confirmed with 
water levels recorded in Ponnur and Bapatla Observation 
wells. It is observed that in Ponnur observation well, the water 
level varies between 0.97 to 3.5m below ground level. In Ba-
patla observation well, the water level varies from 0.85 to 
2.35m below ground level. However, the studies indicated that 
the wells which are nearer to the drain shows a decrease in 
ground water quality than the wells which are far away. The 
quality deterioration is due to the discharges of back water 
from Tungabhadra drain into the ground water. It is observed 
that the Tungabhadra drain is almost on the Paleo channel. But 
the effect on the quality of ground water is observed only from 
villages of Vaddimukkala and Mulukudur upto which back 
water from sea is observed. 

4 CONCLUSION 
Based on the hydrogeological investigations and considering 
the historical quality data, it is opined that in the villages of 
Vaddimukkala and Mulukudur closer to the Tungabhadra 
drain show deterioration of quality observed that the ingress 
of back water from Tungabhadra drain into ground water 
causes for the deterioration of quality. 

Keeping in view of the above problem, the following 
measures can be taken up to prevent deterioration of ground 

S. Name of Category 
Range Ratio 
of Chlorite/ 

NO  Bicarbonate 
1 Non-contaminated (fresh water) <1 
   
2 Slightly contaminated 1-2 
3 Moderately contaminated 2-6 
4 Injuriously contaminated 6-15 
5 Highly contaminated 15-25 
6 Very highly contaminated sea water >25 

 
Fig. 1. Location Map of Vaddimukkala and Mulukudur Villages of 
Ponnur Manndal of Guntur District  
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water qualify in the area. 
1. Tidal regulators are to be constructed on the drain to pre-

vent back waters in the area at suitable places after con-
sulting with Drainage Engineers.  

2. Exploitation of ground water to be controlled and regu-
lated.   

3. Artificial recharge wells are to be constructed in the con-
taminated area. For recharging these wells, surface water 
from canal can be used. However the quality of ground 
water cannot be improved by constructing the recharge 
wells, unless the prevention measures are taken to arrest 
the back water from the drains.   

4. The ground water department will monitor the quality of 
ground water by establishing observation wells in the 
area.  
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