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ABSTRACT

Ground water quality study was carried out in thened city area, Marathwada. The objective
of this study is to identify the quality of grouwdter where ground water is used for domestic
and agriculture purposes. Seventy groundwater sasnplere collected in the pre and post
monsoon month of January 2010 from different bagkbsvsamples and were analysed for Cl, Na,
and K. This study reveals that the agriculture atgs, geological formation and local
environmental conditions control the groundwateralify. The groundwater in this area is
mostly moderately hard. Groundwater suitability mmestic industrial and irrigation purposes
were examined using WHO, Indian standards clasdi6o, which indicate that groundwater in
a few sampling sites, were unsuitable for domgatrpose and irrigation.

Keywords: Water quality, Groundwater, Chloride, Sodium, Bstam.

INTRODUCTION

Water is an essential component of the environraent it sustains life on the earth. Human
beings depend on water for their survival. Watealso a raw material for photosynthesis and
therefore, is important for crop production. Obwlyy an optimum agricultural production
depends on water and soil quality [9].

In Nanded, the ground water is considered the Skewmter source for irrigation and other
human routine uses after the river Godavari, andaition canals and drains. Thus, the ground
water is considered as a secondary source to teriggme agricultural areas in the Nanded
region and as an essential source for some cutviainds to which the Godavari water is not
reachable.
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Approximately 75% of the inhabitants use the publater supply; the rest obtain their water
from shallow drilled or dug wells. During the lah years the water consumption has reduced
by more than a half and is currently 50 milliof per year [3].

The usage of groundwater has increased substgnitelNanded city of Marathwada, India.
Hence, it is necessary to undergo for quality asialpf groundwater in order to assess its
suitability for consumption, irrigation and induatractivities. An appropriate assessment of the
suitability of groundwater for domestic water sueglrequires the concentrations of some
important parameters like K, Na and Cl.

The pollution of groundwater is of major concernnstfy because of increasing utilization for
human needs and secondly because of the ill effdcthe increased industrial activity. The
groundwater is believed to be comparatively mu@arland free from pollution than surface
water. But prolonged discharge of industrial effltsg domestic sewage and solid waste dump
causes the groundwater to become polluted andecréaalth problems [1]

Sodium and chloride occur naturally in groundwaktéswever, sources such as road salt storage
and application, industrial wastes, sewage, feeii, water softener discharge, and proximity to
saltwater are usually the cause of elevated leweldrinking water supplies. This can be a
concern for people on low-sodium diets. Elevateeele of sodium and chloride can also
interfere with taste, the watering of certain pg&mnd increase the corrosivity of water, which in
turn can affect the household plumbing.

Studies of variations in major ions help to idgntthe chemical processes and interaction
between soil and water that are responsible focHanges in groundwater quality with respect
to space and time. He reported on the importanggafndwater recharge on seasonal variation
in the major-ion concentration of groundwater [5].

Anthropogenic activities like explosion of poputatj industrial growth, inputs of fertilizer,
pesticides, and irrigation has been a crucial faftio determining the quality of groundwater.
Numerous publications have reported that urbanldpugent and agricultural activities directly
or indirectly affect the groundwater quality [1%,117, 18, 19, 20].

Groundwater chemistry, in turn, depends on a nurabgctors, such as general geology, degree
of chemical weathering of the various rock typesaliy of recharge water and inputs from
sources other than water rock interaction. Suctofa@nd their interactions result in a complex
groundwater quality [6, 7, 8].

Sodium in our diets results mainly from eating ¢abhlt found within many food products.
Sodium in drinking water normally presents no Heakks, as about 99 percent of the daily salt
intake is from food and only about one percent fiwater. However, elevated sodium in well
water may be considered a health concern for tbose salt restricted diet. Individuals on a low
sodium diet due to a high blood pressure or otheslical problems are often restricted to water
containing less than 20 milligrams per liter of ismal

75
Pelagia Research Library



Sayyed Juned. A et al Eur. J. Exp. Bio., 2011, 1 (1):

Consult your physician if your drinking water exdsesuch a level. All ion exchange treatment
systems using sodium chloride water softeners imiliease the amount of sodium in water. If
this type of treatment system is installed in tbenb, arrange to test the treated tap

Chloride is often associated with sodium since wwodchloride is a common constituent of some
water sources, especially well water. Levels aldod@ ppm are considered to be toxic for plants
[10]. However, a value of 600 mg/l has been s¢hagolerance limit for irrigation water [11].

Study area:

The study area is located between 15°13'53” to 43T’ East and longitude and 4°15'7.2” to
4°15'28.8” South latitude (Figure 1).Temperaturgies from 18°C to 24°C in rainy season,
while it is between 25°C and 42°C in dry seasore iftean annual rainfall is 1150 mm.

Map-1 Location of Maharashatra state in India and Map-2 Location of Sampling Show in Nanded
city
Show to Nanded city in Maharashatra state

MATERIALSAND METHODS

The groundwater samples were collected from 70 beels in selected stations of Nanded

region. The samples were collected as per the atdndethods recommended by APHA [2].

Before water sampling, all the double-stopperedtpehe containers were cleaned and rinsed
thoroughly with water samples to be analyzed. Thendcal analysis was done using the
standard methods.

In case, where the investigation does not take agtmunt the changes in groundwater quality,
the key constituents determined in a large numberamples collected over the entire area is
utilized to determine the water quality of the stadea. Selection of samples for comprehensive
analysis can be fixed. If the key constituentsraseknown at the beginning, the water quality

pattern is arrived at, by first making a comprehensnalysis and thus partial analysis at other
site

Sample collection and analysis:

Seventy samples study area (Figurel). The sammes analyzed for different parameters as Cl
and Na, Kfollowing standards methods of APHA [2] The grourader samples are collected in
the pre and post monsoons sample season in theofe2010 from the sampling, all the
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polyethylene bottles were cleaned and rinsed thgitlguwith water to be analyzed. All reagents
used were of analytical grade. Samples were urddteand the concentration of the different
parameters could correspond to the total concémtrat the groundwater was used by the
consumers for drinking. Sodium (Na) and Potassikii) (vere determined by flame photometer,
Chloride (Cl) was determined using standard AgNO3 titration.

RESULTSAND DISCUSSION

Water naturally contains number of different digsadl inorganic constituents. The major cations
are sodium, and potassium and the anions are délgsermissible limit in most of the
groundwater, higher concentration observed duringt pnonsoon and low in pre monsoon
season. Sodium and potassium concentration is blewermissible limit, higher concentration
of sodium and potassium was observed in post monsompared to pre monsoon and , the
increasing sodium in to groundwater is likely daddaching of soaps influence and study area
near to agriculture area to use of fertilizer.

Potassium concentration in to groundwater all gdwater samples coming under permissible
limit, The sources of potassium is likely due tdicate minerals, orthoclase, microcline,

hornblende, muscovite and biotite in igneous andamerphic rocks and evaporate deposits
gypsum and sulphate release considerable amoytagsium in to groundwater. Main reason
increasing potassium into groundwater due to aljui@l activities.

Chloride concentration exceeding permissible liedicept some groundwater samples, the
increasing chloride in to groundwater is likelygalt pan deposits agricultural return flow in to

groundwater, this are main reason for increasinghtdride in groundwater. Table-1 shows that
some of the parameters are within the limit astipeBIS standards [14].

Sample Chloride Sodium Potassium
Sample No Name
PRM POM | PRM POM | PRM POM
1. GWS 153.1 170.4 9.2 11.9 0.4 0.4
2. GWS 315.4 327.6 24 28.7 0.4 0.4
3. GWS 200.5 227.2 9.2 13.2 0.3 0.3
4, GWS 111.5 142 8.5 11.5 0.2 0.2
5. GWS 136.6 156.2 15.5 15.5 0.4 0.4
6. GWS 150.9 170.4 11.6 14.6 0.2 0.2
7. GWS 187 213 15.7 19 0.1 0.1
8. GWS 212.9 241.4 10.8 13.1 0.3 0.3
9. GWS 117.2 127.8 35 4.1 0.2 0.2
10. GWS. | 2685 298.8 12.4 14.8 0.1 0.1
11. GWS; | 262.9 312.4 20.2 23.7 0.4 0.4
12. GWS, | 310.8 340.2 17.7 22.3 0.6 0.6
13. GWS: | 215.9 255.6 15.8 19.2 0.3 0.3
14, GWS, | 151.2 184.6 8 13.6 1.3 1.3
15 GWS: | 1175 127.8 8.7 11.4 1.1 1.5
16. GWSe 379 426 10.7 13.2 0.5 0.5
17. GWS,; | 156.2 175.7 4.1 9.4 0.2 0.2
18. GWSg 54 71 11.7 17.3 0.2 0.2
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19. GWS | 2413 269.8 10.5 15.7 0.2 0.2
20. GWS | 211.9 239.4 135 17.3 0.5 0.5
21. GW$, 65 69 5.9 7.4 1.2 12

22. GWS; | 2495 269.2 7.2 11.2 0.1 0.1
23. GWS: 327 355 14.4 18.5 0.2 0.2
24. GWS, | 3124 349.7 10.5 14.7 0.5 0.5
25. GWS: | 110.9 170.4 7.1 10.4 0.4 0.4
26. GW&¢ 244 265 9.8 14 0.2 0.2
27. GWS; | 227.2 257.7 9.1 12.9 0.0 0.0
28. GWSe | 269.8 291.1 4.2 7.6 0.1 0.1
29. GWS 132 145 13.7 19.1 0.5 0.5
30. GW& 259 284 6.8 9.7 0.7 0.7
31. GWS; | 1704 210.9 9.8 14.3 0.2 0.2
32. GWS; 156 198 4.5 8.9 0.5 0.5
33. GWS: | 321.7 339.2 8.7 8.7 0.5 0.5
34. GWS, | 227.2 261.4 6.7 11.2 0.3 0.3
35. GWS: | 245.9 298.2 6.4 12.7 0.4 0.4
36. GWSe | 227.3 269.8 7.7 10.2 0.5 0.5
37. GWS,; 239 284 9.4 14 0.5 0.5
38. GWSe 119. 127.2 11.7 17.2 0.3 0.3
39. GWgg 237 284 11.3 15.9 0.4 0.4
40. GWSg | 309.2 326.6 53 9.7 0.2 0.2
41 GWS; | 211.9 241.4 7.9 11.3 0.1 0.1
42. GWS; 276 321 9.4 14.6 0.2 0.2
43. GWS; | 209.8 234.1 7.1 12 0.4 0.4
44, GWS, | 2191 257.3 13.2 17.5 0.2 0.2
45. GWS: | 2174 2447 17.4 21.1 0.1 0.1
46. GWSge | 221.9 255.2 19.5 24.8 0.3 0.3
47. GWS; | 241.9 249.2 15.4 26.7 0.2 0.2
48. GWS¢ | 305.7 335.4 17.2 22.9 0.4 0.4
49. GWSe | 317.1 342.5 11.5 21.7 0.1 0.1
50. GWS, 190 210.3 14.2 24.5 0.2 0.2
51. GWS, 221 245 17.9 27.2 0.0 0.0
52. GWS; | 2415 267.2 22 25.6 0.5 0.5
53 GWS; | 256.1 299.8 21.9 26.5 11 11
54. GWS, | 317.9 397.6 12.1 20.3 1 1

55. GWS: | 267.6 294.3 19.6 23.7 0.4 0.4
56. GWS: | 180.4 280.7 16 21.1 0.4 0.4
57. GWS; | 208.4 257.7 135 17.7 0.2 0.2
58. GWSe | 341.2 359.8 15.9 19.4 0.4 0.4
59. GWS | 226.7 257.2 21.1 25.5 0.5 0.5
60. GWS&. | 309.5 328.2 14.7 18.4 0.1 0.1
61. GWS; | 2474 289.8 19.1 22 0.3 0.3
62. GWS; | 294.8 314.2 15.4 18.8 0.3 0.3
63. GWS: 355 362 16.1 19.5 0.4 0.4
64. GWS, | 264.7 314.2 13.8 17.3 0.1 0.1
65. GWS: 214 242 15.3 17.9 0.5 0.5
66. GWSe | 241.9 284.1 16.8 21.4 0.6 0.6
67. GWS; | 309.5 329.7 19.2 23.7 0.1 0.1
68. GWSQ: | 329.7 341.1 15.7 18.7 0.1 0.1
69. GWSg¢ | 233.7 274.3 21 25.1 0.4 0.4
70. GWS | 309.2 334.5 26.1 27.4 0.5 0.5

PRM —Pre Monsoon, POM-Rdshsoon, All values in mg/I
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Chloride in ground water originates from both natuand anthropogenic sources. Chloride
content of ground water samples was much higher tha permissible limits. High chloride
content indicates heavy pollution. It can be dueh® uses of inorganic fertilizer, land fills
leachates, septic tank effluent and industrialiamghtion drainage

The high concentration of chloride gives an unddsé taste to water and beverages. Taste
thresholds for the chloride anion depends on tBedated cation and are in the range of 200-
300 mg/l for sodium, potassium, and calcium chlesif1]. No health-based guideline value is

proposed for chloride in drinking water. Howevéilatide concentrations in excess of about 250
mg/l can give rise to detectable taste in wate}.[21

The values of chloride for the groundwater pre post monsoon under consideration are ranged
between 54 mg/l to 362 mg/l. The lowest valueshbtbride pre and post monsoon concentrations
are 54 mg/l and 71 mg/l observed in GWS18 at Naruaigd respectively, while the highest
values of pre and post monsoon chloride conceatrsttare 355 mg/l and 362 mg/l at GWS63.
Chloride impart a salty taste and some time higiceatration causes laxative effect in human
beings [27]

Sodium and potassium if compression to chloriddnigh because of the present of salt in
groundwater. The chloride and fluoride are coreslatwith each other. The sodium

concentrations found in Nanded ground water samaleslow. The Values of sodium in

groundwater pre and post monsoon under the comasiderare ranged between 3.2mg/l to 27.4
mg/l.

The lowest concentration of sodium in pre and pastisoon is 3.2mg/l and 4.1 mg/l observed in
GWS9 and the highest concentration of sodium i4 269/l and 27.4 mg/l found in GWS30.
Slimier study in Greece showed sodium were lowantthe upper limits by 2% of the total
number of samples analyzed [22].Result from a stadyagos city showed almost high levels of
sodium in analyzed samples [23 ].
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The above figurel, 2, 3 showing the concentratio@idoride, Sodium and Potassium and figure
4 also showing the combination concentration ofo@iie, Sodium and Potassium which can
clearly showing the pre and post monsoon conceortraf parameters.

Potassium found in groundwater ranged between @/1tm 1.5 mg/l in pre and post monsoon
from Nanded city. In the maximum samples minimumaamtrations of potassium is 0.1 mg/l
and maximum concentration is 1.5 mg/l in GWS15.g9tealied the Sodium and potassium are
the exceed the permissible limit in Punnam villagech was found of water samples collected
lies in the range of 170 to 550 mg/L and 20 to H3JL respectively [24]. Thus, the excess
amount of potassium present in the water samplele@ynervous and digestive disorder [25].

Water softeners that regenerate using potassiugridél can significantly raise the level of
potassium in water. It is recommended that peojile kidney disease or other conditions such
as heart disease, coronary artery disease, hypemeriabetes and those who take medication
that interferes with how the body handles potassilomot drink water from a water softener
that uses potassium chloride.

CONCLUSION

In conclusion, the concentrations of the investdatnajor ions like chloride, sodium and
potassium in the ground water samples from the Bidmity were within the permissible limits
except the chloride is above the permissible linfais drinking water recommended by BIS
(1991) and WHO (1984).

Above cited results shows that the overall wataligguof Nanded city is suitable for drinking
purpose as well as domestic purpose in absendaberf sources.
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