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ABSTRACT

A detailed study on hydrochemistry of groundwater in Miyapur area, Ranga Reddy
District, Andhra Pradesh, India has been carried out to assess the quality of
groundwater for determining its suitability for drinking purpose. The area, underlained
by grey and pink granites of granitoid complex, is associated with profused injections
of aplite and fine grained quartzo felspathic veins and pegmatites basic intrusives,
which include dolerite, gabbro and pyroxenite, cut across rocks in the study area.
Red sandy soils and laterite soils are major soil types in this area. Twenty
groundwater samples have been collected from bore wells during premonsoon
and postmonsoon seasons of the year 2008. The samples were analysed for various
water quality parameters such as pH, electrical conductivity, total dissolved solids
(TDS), major cations like calcium, magnesium, sodium, potassium, and anions
like chloride, nitrate, fluoride and sulphate. The physicochemical parameters have
been compared with the standard guideline values as recommended by WHO and
BIS for drinking and public health. It is observed that the pH value is not exceeding
the excessive limits in both premonsoon and postmonsoon. Overall, the samples
of premonsoon and postmonsoon seasons are not exceeding the excessive limits
of calcium. All the samples of both premonsoon and postmonsoon are exceeding
the excessive limits of magnesium, which indicates that the water is becoming
hard due to the pollutants coming out from the industries. Sodium and potassium
indicates increase in levels of sodium in groundwater due to percolation from sodium
and potassium bearing minerals. Anions like chloride in all the samples are not
exceeding the permissible limits. The concentration of nitrate is above permissible
limits. The concentration of fluoride is below permissible limits in postmonsoon.
Sulphate concentration is less than permissible limit in all the samples of
premonsoon and postmonsoon.

Water can be used as a multiple resource for al the living beings on the earth. The assessment of
groundwater quantity and quality isvery much important for the maximum use of water resources.
In the present scenario, even though thereis abundant quantity of water isavailable, it israreto get
good quality of water. Hence, people use borewel | water for drinking and inindustries. So, borewell
water is selected for physicochemical analysisinthe present studies. The study area was comprised
in and around Miyapur area, Ranga Reddy, Andhra Pradesh. Twenty borewell water samples were
collected. The study has been conducted with an objective of evaluating hydrogeochemical charac-
teristicsof groundwater in the study area, and compare the groundwater quality parameterswith the
World Health Organisation (WHO 1983) and Bureau of Indian Standards (BIS 1998) standards
prescribed for domestic and industrial purposes.
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STUDY AREA

The Miyapur areaislocated in Ranga Reddy district in Andhra Pradesh and falls under the catch-
ment of Pamla vagu stream which meets Nakkavagu, atributary of Manjirariver. It is situated about
30km to the north-west of Hyderabad city. It islocated around 78°15' 79" to 78°21' 36" E longitudes
and 17°29' 29" t017°32'367" N latitude. It isfound in the SOI Toposheet No. 56K/7NW.

The study areais hard-rock terrain comprising of grey and pink granites of granitoid complex,
and associated with profused injections of aplite and fine grained quartzo felspathic veins and
pegmatitesbasic intrusves, whichinclude dol erite, gabbro and pyroxenite cut acrossall the rocksin
the sudy area. Red sandy soilsand laterite soils are mgjor soil typesinthisarea. The average annual
rainfall is 800 mm. The area receives 578mm south west monsoon and 132 mm in north east.

MATERIALS AND METHODS

Sampling techniques Samplesof borewell water were collected in high grade plagtic bottles of one
litre capacity rinsed with distilled water, and before collection of samples they were rinsed thrice
with the sample water.

Analytical techniques: Sampleswere brought to the laboratory and the parameterslike pH, electri-
cal conductivity andtotal dissolved solids (TDS) were measured immediately. Other phys cochemi-
cal parameterswere analysed within 36 hours. Standard methods were adopted for the analysis of
water samples (APHA, AWWA, WPCF 1989).

RESULTS AND DISCUSSION

The results of the study along with the standards are given in Table 1 and Table 2. On the basis of
variousphysicochemical parameterseach water sample was classified into within permissible limits
(WPL), below permissiblelimits(BPL) and above permissiblelimits (APL) as prescribed by WHO
(1983).

pH: The pH affects the taste of water. The pH value of natural waters changes due to biological
activity, temperature and disposal of industrial wastes aswell asdue to acid mine drainage. In this
study, it was observed that the pH value in 14 samplesis above permissible limits (APL) and in 5
samples in below permissible limits (BPL). Overall, the pH of the samplesis not exceeding the
excessive limitsin both premonsoon and postmonsoon seasons.

Electrical conductivity (EC): Electrical conductivity depends upon TDS present in water. The
concentration of dissolved salts increases the conductivity, which also depends on temperature of
water. If thetemperatureincreasesby 1°C, conductivity increasesby 2 %. Electrical conductivity of
watersin the study area varies from 680 to 3200 pS/cm in both pre and postmonsoon seasons with
dight variations.

Total dissolved solids(TDS): Thetotal dissolved solids (TDS) of groundwater indicate all ionized
and nonionized materialsin dissolved form. In the study area, the TDSvaluesvary from 258 to 725
mg/L in premonsoon and 240 to 725 mg/L during postmonsoon. The concentration of TDS was
below permissiblelimits(BPL) in 3 samples, above permissiblelimits (APL) in 9 samplesand above
excessive limitsin all 8 sasmplesof premonsoon and postmonsoon.

Calcium: The calcium formsthe principal cationin most of the natural freshwater samples, asit is
an essential constituent in the igneous rocks. The extreme mobile nature in hydrosphere is
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responsible for the occurrence of calcium as one of the major constituents in groundwaters. The
presence of other cations like potassium and sodium also influences the concentration of calcium.
The calcium concentration in the groundwater rangesfrom 24.58 to 301.6 mg/L during premonsoon,
and from 2.1 to 151 mg/L during postmonsoon season. There are 5 samples of premonsoon exceed-
ing the permissiblelimitsand 2 out of 20 samplesare exceeding the permissiblelimitsin postmonsoon.
Ingenerd, the samples of premonsoon and postmonsoon seasons do not exceed the excessive limits.

Magnesium: Magnesium is an important cation of groundwaters in the study area. The source of
magnesium in groundwaters is due to the ionic exchange of mineralsin rocks and soils by water.
Magnesium and cal cium together are major contributorsto hardness of waters. In the present study
magnesium varies from 181 to 648.1 mg/L during premonsoon and 85 to 296.5 mg/L during
postmonsoon. All the samplesof both premonsoon and postmonsoon exceed the excessive limits of
magnesium which indicatesthat the water is becoming hard due to pollutants.

Sodium: Sodium isthe predominant chemical constituent of waters. The primary source of sodium
innatural watersismostly dueto release of soluble products during the weathering of basic plagioclase
feldspars. Another reason for the presence of sodium isthe use and reuse of water inirrigated areas.
Apart from total concentration, the nature of various cations and ratio of sodium ion to the total
cations are important factorsin determining SAR and % of sodium, which show the distribution of
sodiuminthe study area. Inthe present study sodium variesfrom 80 to 624 mg/L during premonsoon,
and from 1.6 to 10.4 mg/L during postmonsoon. Increasein levelsof sodium in groundwater isdue
to the percolation of sodium bearing minerals.

Potassium: Potassium is another alkaline metal and minor chemical constituent in groundwater of
the investigated area. It is an essential nutrient for both plant and animal life. Concentration of
potassium in the area during premonsoon rangesfrom 25 to 75 mg/L, and during postmonsoon from
10.3t039.3 mg/L. Potassiumfor all the 20 samplesindicatesincreaseinitslevels dueto percolation
of water through potassium bearing minerals.

Chloride: Chloride occursin natural water with widely varying concentration. Chlorides gain ac-
cess to natural water through many ways particularly because of solvent power of water, which
dissolveschloride from topsoil aswell asfrom deeper formations. Theincrease of chloride concen-
trationin certain watersisdueto thelateral movement from the source. The higher concentration of
chloride above 250 mg/L makesthe water salty intaste. The concentration of chloride in the study
areaduring premonsoon variesfrom 63.2 to 1460mg/L, and in postmonsoon from 18to 168.2 mg/L.
Chlorideinall the samplesexcept for 8 samplesdoes not exceed the permissiblelimits. In postmonsoon
season the samples are within the permissible limits because of the dilution of water.

Nitrate: Innatural surface waters, nitrate content islow. Very small amount of nitrogenispresentin
rocksbut it is concentrated to a greater extent in soils or biological material. Nitrogen compounds
applied to soils decompose to ammoniaand nitrateions. Nitrate itself may be carcinogenic without
formation of nitrosamines (Breimer 1982).

Unaffected natural water sources contain only low levelsof nitrates (Boerlin 1986). Nitrate oc-
currence in groundwater is very common. It is mainly due to aerobic decomposition of nitrogen
from organic matter, whichisleached out from soil to groundwater. Nitrate from other sourceslike
fertilizers, industrial effluents and septic tanks also contributes to groundwater. Generally, nitrate
concentration in groundwater range from few milligramsto several hundred mg/L. The concentra-
tion of nitratein the study areavariesfrom 28 to 710mg/L during premonsoon and from 16 to 290.1
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mg/L during postmonsoon. The concentration of nitrate isabove permissible limits(>45mg/L) in15
samplesin premonsoon, and in 9 samples above permissible limits in postmonsoon, which shows
the growth of industriesin the surrounding areas.

Fluoride: Theguidelinevalue of fluorideis1.5mg/L indrinking water. Fluoride ismore commonly
found in groundwater than the surface water through weathering of primary silicatesand associated
accessory minerals (Thakare et al. 2005). The excessive amount of fluoride causesfluorosishaving
disfigurement of teeth known asmottled enamel and deformitiesin bones(Kulshreshthaet al. 2004).
However, presence of lessthan 0.8 mg/L fluoride in water causes dental carriesin children.

The concentration of fluoride in the study area ranges between 0.5 and 2.6 mg/L during
premonsoon, and from 0.02 to 0.5 mg/L during postmonsoon. Thefluoride concentrationisdightly
increasing but not beyond the permissible limit. The concentration of fluorideisbelow permissible
limits(BPL) in 6 samples, above permissiblelimits (APL) in 3 samples, and above excessivelimits
in 11 samplesof premonsoon. All the samples of postmonsoon are below permissible limit (BPL) of
the fluoride concentration.

Sulphate: The sources of sulphatein rocks are sul phur mineralsand sulphate of metal sthat occur in
igneous and metamorphic rocks. Apart from natural sources, sulphates are introduced through the
application of sulphatic soil conditions. Sulphates do not affect the taste of water. The concentration of

Table 1: The physicochemical parameters of 20 water samples during premonsoon-2008 of the study areawith drinking water
standards of WHO and BIS.

Sample Id pH EC TDS Ca Mg Na K cl NO, F S0,
1 85 1500 300 3016 2833 98 25 195 60 13 30
2 74 1200 350 7224 2718 97 43 983 67 17 29
3 8.1 1300 452 2463 224 100 32 165 58 13 35
4 6.9 1400 240 8157 2343 105 45 9932 710 16 2
5 8.2 1100 560 2973 2445 120 50 196 60 18 36
6 6.7 1000 600 1091 4725 % 45 163 4 10 19
7 73 900 650 7047 2457 150 48 100 36 15 40
8 59 800 258 1612 2803 100 55 165 265 096 20
9 7 1200 300 1239 4684 105 41 190 262 19 24
10 71 1300 280 1471 6481 80 43 648 50 053 38
11 72 1100 480 1634 5924 120 32 441 210 19 28
12 6.2 900 460 8331 4038 130 50 186 360 26 39
13 6.9 1100 500 723 3089 140 44 213 52 26 33
14 63 1400 725 2051 4846 115 48 370 190 055 50
15 71 1426 700 3765 2883 51 32 365 49 05 55
16 56 1523 725 1254 4762 265 41 523 61 16 49
17 71 680 620 2507 181 144 49 632 33 028 55
18 56 720 520 1089 3497 98 42 325 110 039 35
19 71 1500 584 4394 1895 624 65 1460 28 137 115
20 6.6 320 458 2458 2008 B4 T2 693 200 35 9

BIS(1998) P 65 - 500 75 30 - - 250 45 10 200

BIS(1998) E 9.2 - 1000 200 100 - - 1000 45 15 400

WHO (1993) P 65 - 300 75 50 - - 200 - - 200

WHO (1993) E 85 - 600 200 150 - - 600 45 - 400

Where, P-Permissible limit, E-Excessive limit. All parametersare expressed in mg/L except pH and electrical conductivity
(umhos/cm).
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Table 2: The physicochemical parameters of 20 water samples during postmonsoon-2008 of the study area with drinking
water standards of WHO and BIS.

SampleId pH EC TDS Ca Mg Na K cl NO, F S0,
1 85 1500 300 151 132 16 103 9 221 07 188
2 74 1200 350 321 8501 28 251 18 245 009 241
3 8.1 1300 452 121 9.3 43 169 765 164 005 343
4 6.9 1400 240 40.1 115.3 45 246 36 2901 05 161
5 8.2 1100 560 171 1224 32 253 563 688 009 185
6 6.7 1000 600 50.2 234.7 85 144 283 18 004 801
7 73 900 650 304 1204 104 254 286 16 008 242
8 59 800 258 813 136.2 52 264 568 163 004 101
9 7 1200 300 6.2 185.3 61 233 883 165 009 125
10 71 1300 280 35 132.6 31 243 1682 25 004 237
11 72 1100 480 813 296.5 62 193 1063 108 0005 146
12 6.2 900 460 62.4 192 66 245 705 170 004 188
13 69 1100 500 421 151.3 93 203 825 28 008 135
14 63 1400 725 310 2374 63 223 1654 89 004 204
15 71 1426 700 104 1236 22 203 1082 36 003 163
16 56 1523 725 152 218.3 45 245 1355 35 009 244
17 71 680 620 422 85.6 92 254 284 16 003 254
18 6.6 720 570 213 168.2 88 145 846 59 002 142
19 6.7 1500 584 11.3 945 43 305 435 20 008 506
20 69 3200 458 21 96.2 91 393 265 109 002 402

BIS(1998) P 65 - 500 75 30 - - 250 45 1 200

BIS(1998) E 9.2 - 1000 200 100 - - 1000 45 15 400

WHO (1993) P 65 - 300 75 50 - - 200 - - 200

WHO (1993) E 85 - 600 200 150 - - 600 45 - 400

Where, P-Permissible limit, E-Excessive limit. All parametersare expressed in mg/L except pH and electrical conductivity
(umhos/cm).

sulphate in premonsoon varies from 19to 115 mg/L, and during postmonsoon from 10.1 to 80.1mg/L .
Sulphate concentration is less than permissible limits in al the samples of premonsoon and
postmonsoon.

CONCLUSION

Interpretation of hydrochemical datareveal sthat groundwater in Miyapur areaisdightly hard, fresh
to brackish and dightly alkaline in nature. Nitrate concentration is high (> 45mg/L) in most of the
groundwater sampleswhich may cause the blue baby syndromeininfants. Fluoride concentrationis
also high (> 1.5 mg/L) in most of the samples which may lead to dental and skeletal fluorosis. In
general, the groundwater samples have the val ues, which are above the permissible limits but bel ow
the excessive limits. Thisindicatesthat thereisachance for these parametersto go further higher in
concentration after some yearsdueto theindustriesin surrounding areas. Hence, it is suggested that
the water for drinking is pretreated before consumption.
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