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1. Introduction 

The Nalgonda district of Telangana State covers around 2880 km2 

and stretches along the Northern bank of the river Krishna of Tel-

angana state in India.  This district is known for high fluoride 

contamination and a number of investigations conducted earlier 

reported the incidence of skeletal fluorosis due to the fluoride 

occurrence in the Ground Water.  Due to severity of the problem 

Government has taken many initiatives to ensure safe drinking 

water to the community after necessary treatment, however with 

limited success.  Many attempts were made [1], [2] and [3] to 

evaluate groundwater quality in this area however, no detailed 

work was attempted in recent times.  Under this situation this 

work is planned to cover the whole district for total quality deter-

mination of groundwater with an attempt to evaluate the present 

situation in the context of Government’s initiative to undertake a 

cleanup programme more seriously.  The area under investigation 

lies in between the longitudes 790  0’ to 790 30’ E and latitudes 160 

45’ to 170 15’ N (Figure 1) 

 

2. Materials and methods 

A total of 122 samples from 33 villages covering the entire district 

were collected from bore wells from the study area (Figure 2).  

The samples were collected in the month of  May, 2016 in 500 ml 

plastic containers for chemical analyses.  Standard methods were 

used for the determination of the chemistry of the water [4].  The 

parameters analyzed are TDS, TH, Ca, Mg, Na, K, Cl, SO4, NO3 

and F.  All the constituents except pH are expressed in mg/l (Mil-

ligram/Litre)  
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2.1. Aquifer Conditions 

 

T

he area under study forms the part and parcel of Indian peninsular 

gneissic complex, characterized by the prominent geological for-

mations mainly gneisses and granites, which were later, intruded 

by dolerite dykes and pegmatite bodies.  Subsequently  the for-

mation of inland basins resulted the sedimentary formations like 

sandstones and limestones.  The rocks of gneissic complex gener-

ally lack the primary porosity, however secondary porosity devel-

oped by fractures, joints by deformation and by weathering is 

common.  The sedimentary formations though minor in aerial 

extension found to poses excellent aquifer conditions.  The water 

table is observed to occur moderately deep to deep and the general 

direction of groundwater movement follows the topographic slope 

of the area. (Table 1). 

 

2.2. Lineaments in the Study Area 

 
The lineaments are present in different directions with different 

lengths in the study area.  Figure 3 shows that the majority of line-

aments having the trend N 200 W to E-W, with 52.94% of linea-

ments are occupied in this direction.  In the north eastern direction 

the major set of lineament trend N200E to E-W with 43.05% of 

lineaments are occupied in this direction.  Apart from this some of 

the lineaments trends N-S direction i.e., 3% and E-W direction 

with 2%.  Based on these studies on lineament density map of the 

entire study area has been prepared indicating areas of high, mod-

erate and low density lineaments (Figure 3). 

3. Results 

The results of the present study are shown in the Table 2, which 

provides a comprehensive picture of the quality of groundwater in 

different villages in the district.  The pH of the study area, which 

varies from a maximum of 8.65 (Kanagal) to a minimum of 7.43 

(Gurrapagudem).  Majority of the villages are in the range of 7.50 

– 8.20. (Figure  4A).   The Total Dissolved Solids in the study area 

ranges from200 mg/l (Cholled) to 2359.66 mg/l (Amlur).  Maxi-

mum villages have TDS values 499 mg/l-1212 mg/l.  The data 

suggest that 100% samples exceed the desirable limits of TDS 

(Figure 5A).   The Total Hardness is ranging from 236 mg/l – 

1308 mg/l in the study area.  Maximum villages of study area 

having TH values between 240 mg/l-650 mg/l.  The data infers 

that about 88% of samples exceed desirable limits (Figure 6A).   

In the study area Calcium varies from a minimum of 29.2 mg/l 

(Yellareddyguda) to maximum of 120.7 mg/l (Pandenapalli).  

Maximum villages having the Calcium in the range 49 mg/l-84 

mg/l.  Only about 25% samples indicated calcium concentration 

exceeding the desirable limits (Figure 7A). 

 

The Magnesium of the study area varies from 25.33 mg/l (Tip-

parthi) to 143.25 mg/l (Cheruvugattu).  Majority of the villages 

having values 26 mg/l—50  mg/l.  The study indicates that about 

88% of samples registered magnesium concentration exceeding 

the desirable limits (Figure 8A).  Sodium recorded values varying 

from 28 mg/l (Gundlapalli) to 279.33 mg/l (Tipparthi) in the study 

area.  Maximum villages having sodium values from 31 mg/l to 90 

mg/l.  Only about 12% of samples have indicated excess sodium 

than the desirable limits (Figure 9A). 
 

The Potassium of the study area having values varying from 1.3 

mg/l (Kanagal) to a maximum of 103.75 mg/l (Yellareddyguda).  

Maximum villages having potassium values from 1.4 mg/l –25 

mg/l.  The villages from the Northern part of the study area regis-

tered higher potassium values.  The Chloride varies from 56.4 

mg/l (Tetikunta) to 390.33 mg/l (Mangalapalli).  Most of the vil-

lages in the study are having chloride values from 51 mg/l –79 

mg/l .  About 18% of samples recorded chloride concentration 

exceeding the desirable limits (Figure 10A).   The Sulphate con-

centration of the ground waters of the study area having values 

from 1 mg/l (Kubagudem) to 67.5 mg/l (Cheruvugattu).  Maxi-

mum villages having sulphate values ranging from 0.4 mg/l to 15 

mg/l.  Total of the study area having below permissible levels of 

sulphate values (Figure 12 A).   Nitrate in the study area varies 

from 0.6 mg/l to 4.775 mg/l.  Majority of the villages having val-

ues from 0.4 mg/l—2 mg/l.  The entire study area is having below 

permissible levels of nitrate (Figure 13 A).  The fluoride in the 

study area having values from 0.3 mg/l (Muppavaram) to 9.8 mg/l 

(Yellareddyguda).  Maximum villages having fluoride values from 

3 mg/l to 6 mg/l.  About 91 % of the samples analysed in this 

study indicated fluoride concentration exceeding the desirable 

limits (Figure 14 A).   
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This confirms that almost the entire study area is polluted with 

fluoride.  The distribution different chemical parametes in this 

study area indicated that the village namely Cheruvugattu, Yel-

lareddyguda, Amlur, Kattangur, Chandupatla, and Gudipalli have 

indicated the highest concentrations of the parameters namely 

fluoride.   Total dissolved solids and Total hardness.  Hence these 

villages can be termed as the villages of high to very high levels of 

pollution.  Similarly the villages of Chityala, Gurrapagudem, 

Tummalapalli, Madugulapalli and Kanagal have shown moderate 

levels of pollution.  However the villages Nalgonda, Cherlapalli, 

Tetikunta, Tiparthi and Mappuvaram have recorded less pollution 

and hence can to be considered having relatively safe drinking 

water quality.  

 

4. Discussion 

 
The results of the study indicate severe deterioration of groundwa-

ter quality in major part of the district.   The concentration of vari-

ous quality parameters in the groundwater of study area are alarm-

ingly high making it totally unsuitable for human consumption.   

Geologically speaking the quality deterioration must be attributed 

to the weathering of rocks and also subsequent contribution from 

soils [5] and [6].   The contamination of fluoride in the study area 

can be attributed to the fluoride bearing minerals in rocks and soils 

[7]. 

  It is to be noted that a number of conspicuous dolerite dykes in 

the area may be acting as barriers to the ground water flow, there-
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by enabling a longer contact time of the water with the fluoride 

bearing minerals.    The dry weather and hot climate further fa-

vours the concentration of fluoride in soils and river sediments, 

which is available for reprecpitation.  

 It is observed that the subsurface geology has shown more influ-

ence on the fluoride occurrence.  Wells existing close proximity 

have been found to differ in fluoride concentration significantly.  

The comparisons of quality parameters with the incidence of fluo-

ride reveal that there is a positive relationship between the fluoride 

occurrence and the concentration of Ca, K and Na.  This indirectly 

suggest that the sources of fluoride derivation must be related to a 

mineral or minerals rich in the Ca, K and Na. 
 

 

5. Conclusion 

 
The study indicated with the villages namely Cheruvugattu, Yel-

lareddyguda, Amlur, Katangur, Chandupatla and Gudipalli are 

highly polluted.  In general the pattern of pollution indicates that 

the Northern part of the district is characterized by high-level con-

tamination of groundwater, which can be attributed to geology of 

the terrain.   The ground water quality interms of TDS, TH, Ca, 

Mg, Na, K, Cl, S04, N03 and F have been found to occur in excess 

amounts when compared to the values recommended [8], [9] and 

[10].  The consumption may lead to severe health hazards, which 

are already found to occur in the community (Table 3).   

The high incidence of fluoride over the study area in the ranges of 

3 mg/l to 6 mg/l, can cause skeletal fluorosis, which is a chronic 

high bone refraction results due to long term exposure to high 

levels of fluoride from the consumption of the fluoride rich waters.   

The other health hazards include impairing immune system, per-

manent disfigurent of teeth, suppression of thyroid functions and 

disruption of enzyme activity besides many other hazards.  Cor-

rective measures should be taken by the government to ensure safe 

drinking water to the people residing in the area. 

The spatial variability of pH is concerned that the northeastern and 

south western parts indicated higher pH values and the pH is con-

trolled by shallow wells and less number of lineaments (Figure 4 

A). 

The TDS concentration has been established in southwestern parts 

of the study area and the quality reaches saline water (Figure 5 A). 

The TH indicate that the TH concentration in the study area is 

characteristically indicate that TH distribution has been high in the 

north east and southwest regions.  The villages in this area having 

total hardness from maximum permissible to hard water.  This 

concentration is marked by moderate to low lineament density 

with wells having high to moderate depth.  The TH is not having 

any meaningful relationship with water table fluctuation (Figure 6 

A). 

The Ca concentration indicated that higher values are reported in 

north and northeastern parts of the study area and in the wells with 

low water table fluctuations (Figure 7 A). 

The Mg concentration also recorded in higher amounts in north 

and northwestern parts of the study area reaching up to maximum 

permissible limits.  The Mg concentration indicated a relationship 

with high density lineaments and high water fluctuations (Figure 8 

A). 

The Na concentration also indicated similar trend with Mg show-

ing higher values in northern and northwestern parts of the study 

area showing relationship with high density lineaments and high 

water fluctuations (Figure 9 A). 

The K concentration in the study area also in tune with Mg and Na 

concentrations which is an important observation indicating north-

ern and northwestern parts recording maximum permissible to 

exceeding levels of K.  The wells also located in high density 

lineaments indicating higher water table fluctuations (Figure 10 A). 

The Cl concentration is also indicating similar distribution with 

that of K, Mg and Na.  The relationship strongly points out a 

source mineral or minerals which contributed these parameters to 

the groundwater (Figure 11 A). 
 

The SO4 concentration is abnormally higher in the southwestern 

part of the study area which perhaps influenced by man made 

reasons such as habitation and farming besides utilisation of ferti-

lizers (Figure 12 A). 

The NO3 concentration has been report to occur in exceeding lev-

els in the southeastern part which may be having influence from 

habitation farming and fertiliser utilization (Figure 13 A). 
 

The fluoride concentration indicates that exceeding and highly 

exceeding levels of fluoride occur in northern and northwestern 

parts of the study area.  The striking observation is the F concen-

tration is also showing exact distribution pattern with parameters 

like K, Mg, Na and Cl.  This indirectly suggests the F derivation 

from the source mineral or minerals rich in K, Na, Mg and Cl.  

The extensive granitisation of the area might have contributed 

minerals of metasomatic origin rich in chlorine, fluorine besides 

potassium, sodium etc. which might have contributed the source 

minerals of these variables.  However more detailed petrographic 

work may be needed to establish this (Figure 14 A). 

The fluoride concentration has shown no difference in wells when 

studied with reference to time, in other words the fluoride concen-

tration has no temporal variation. 
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