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ABSTRACT

Ten different ground water samples in pre-monsoon and after onset of monsoon were collected
during the year 2009 from different India Mark Il hand pumps of extensively used different public places
at Sultanpur district of Uttar Pradesh. Samples were collected and analysed quantitatively for both the
periods following standard method and procedures of sampling and estimation. Ground water quality with
reference to estimated physico-chemical parameters was found to be poor at almost all the sites of study.
The water is alkaline, hard or very hard and full of chemical contaminants. The contaminants are above
the recommended drinking water standard. Ground water shows some improvement after onset of
monsoon; however, water quality is still very poor. People dependent on this water are prone to health
hazards of polluted drinking water and water quality management is the need of hour.
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INTRODUCTION

Groundwater extraction for various purposes has made a major contribution to the
improvement of social and economic life of the people. However, the development and
unsystematic, unplanned and uncontrolled use of water resources resulted into imprudent
exploitation of resources and have many undesirable and irreversible environmental
consequences. Water is the elixir of life system and without it, life can not exist. The
presence of safe and reliable drinking water is an essential pre-requisite for a stable
community*.

Sultanpur is a ‘C’ class city of Eastern Uttar Pradesh and lies in latitude 26°15” N
and longitude 82° 05’ E on the right bank of Gomti river. District Faizabad is in the North,
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Pratapgarh is in the South and Lucknow is in the North-west of Sultanpur district.
Industrialization, population growth and some other different human activities are playing
their roles in multiplying the level of underground water contamination.

EXPERIMENTAL

Ten different underground drinking water sites were selected for quantitative
estimation of a number of physico-chemical water quality parameters®. Extensively used
India Mark 1l hand pump water sites at 10 different public places were selected. All the
samples were collected, preserved and estimated quantitatively following standard methods
and procedures in pre-monsoon and after onset of monsoon period during 2009. All the
chemicals of AR grade were used®. The estimated physico-chemical parameters are- pH,
conductivity, turbidity, alkalinity, hardness, total dissolved solids, dissolved oxygen,
chemical oxygen demand, biochemical oxygen demand, fluoride, sulphate, calcium,
magnesium, iron and zinc. For pH, Systronics micro pH system 361, for conductivity
Systronics conductivity meter 306 and for turbidity Nepheloturbidity meter type 131 were
used.

A brief description of sampling sites is presented in Table 1.

Table 1: A brief description of sampling sites

Depth of  Apparent

Site No. Location of Type of . Use of
. boaring water
and name site source . . water
(in ft.) quality
I.  Madhusudan 1.5 km West to IM2 hand pump, 110 Turns turbid o
Complementary . Drinking
Inter College Sultanpur (Approx.) on standing
source
Il Police lines 0.5 k.m North  IM2 hand pump, 110 Turns yel.low Drinking
to site No. | only source (Approx.) on standing
111 Forest Office 1.5 km Northto  IM2 hand pump, 100 Colourless, Drinking
collectorate only source (Approx.)  odourless
1.5 km North
IV. P.W.D. Office to Sultanpur IanTazguﬁlé?p’ A 10:3))() %?jlgsrr::ssss’ Drinking
Collectorate y Pprox.
V. Primary School, 1.0 km South to IM2 hand pump, 90 Turns yellow Drinking

Khairabad collectorate only source (Approx.) on standing

Cont...
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Site No. Location of Type of Depth of  Apparent Use of
. boaring water
and name site source . . water
(in ft.) quality
VI. Mohd. Haneef 1.0 km South  IM2 hand pump, 100 Colourless, Drinkin
Inter College to site No. Ill only source (Approx.)  odourless g
VII. Primary 1.0 km South  IM2 hand pump, 100 Colourless, Drinkin
School, Dihwa  to site no. IV only source (Approx.)  odourless g
VII1I. Govt. Inter Adjacent to IM2 hand pump, 100 Colourless, o
. Complementary Drinking
College Bus station (Approx.)  odourless
source
IX. LT.I Campus 2.5 km _to Bus IM2 hand pump, 100 Colourless, Drinking
station only source (Approx.)  odourless
X. lrrigation 2.5kmEastto IM2 hand pump, 100 Colourless, Drinkin
Deptt. Campus Bus station only source (Approx.)  odourless g

RESULTS AND DISCUSSION

Site-wise estimated amount of different physico-chemical parameters in pre-
monsoon and after onset of monsoon period with their W.H.O. standards are presented in
Table 2. Site-wise seasonal variation of important water quality parameters is also presented
in Fig. 1 to Fig. 5. Critical analysis of data is presented in Table 2 and different graphs and
its comparison with W.H.O. drinking water standards reveals following facts regarding
water quality of study area and effect of monsoon on water quality®’.

The underground water of study area is highly alkaline with high pH values and
alkalinity as well. The observed range of pH and alkalinity in pre-monsoon period is 8.1-
8.59 and 244-512 ppm. After onset of monsoon, the range of pH is 7.1-7.68 and the range of
alkalinity value is 248-558. The underground water is very hard. The concentration of
magnesium is higher than that of calcium. Hence, the hardness of water is mainly due to
salts of magnesium. The water of study area is deficient of essential micro-nutrient- calcium
and zinc. In pre-monsoon period, the water is also deficient in fluoride, which is essential for
teeth and bones. After onset of monsoon, the water is enriched with fluoride and its
concentration at few sites is alarming because the low and high; both concentrations of
fluoride are injurious. The underground water is also polluted with reference to iron
concentration at all the sites for both the periods and the water is also full of chemical
contaminants®.



Ground Water Quality and....

D. K. Sinha et al.:

914

S 0T 00T 090 090 090 090 001 080 00C 081 (wdd) ourz
$0 860 090 S8T 00C SOT 00T 8TT 8T 8TI  OF'1 (wdd) uoxy
0€ 0769 0989 0TFS 9585 TS $99S 8T9S 8709 TI'I8  TE'8Y (wdd) wmrsougepy

0'001 08¢  0F9 009 OF9 0TS O0F9  0TL 096 0€S  0¥9 (wdd) wnmoe)
00°00S 0TS LS0T 8SL 06 0SS 959 0861 L6ST 0S8 896 (wdd) areyding
00T OLT  LT0  6£T 860 ST 9€0 TLT  0€0 89T  LIO (wdd) aprron[g
(wdd) puewap

009 008 0SZL 0S8 00L 008 0S9 008 059 0SL 0SS USFAXO [edTwayo0Teg
(wdd)

00701 OI'L SL9 TI'L TLY9 0SL 069 SI'L T®9 0TL 089  PuBWSp UdSAXO [BOIWLAY)
00°S 0T 0T O£l 001 09T 0T 09T OFL  0ST 01 (wdd) ua3Axo paajossiq
00°00S  00°TSE 00°LSt 00°TLE 00687 00°86€ 00°€8y 00°TI9 00°60L 00°98€ 0090 (wdd) spijos paAjossip [E0]
00001 00°9LT 00°00€ 00°TFC 00°09C 00°8ET 00°TST 00°0LC 00°9LT 00°T6T 00+8€ (wdd ) sseuprey
0°00T  00'98C 00196C 00'88T 00967 00°SEE 00°0FE 00'8ZE 00TEE 00HSE 00°89¢€ (wdd) Auipeyyy
00°S 0091  00%I 00€l 00CI 00El 00T 0091 00SI 0091 00¥I (NIN) Anprqing

00€°0 6V0 690 LSO  ¥LO 9S00 €0 ¥80 II'T 950 9.0 (woudwarg ) Ananonpuo)

(08)S'8-0'L 89°L LS8 0S'L vT'8 Cl'L (4% cl'L AR LS'L Y8 onyea jd
paepue)s *3 * P ¥ ®3% * »o * XY *
‘O'H'MA A "ON IS Al "ON 1S IIT1 "ON 9IS 11 "ON S 1 "ON 9IS jpuiered

spiepue)s "Q H'A 119y} ym
UOOSUOUI JO JASUO 3Y) J19)Je pue poridd uoosuow-31d 10J s1ajoweaed Aenb 13jem Jo sanjea IsIM-IIS ()7 dqel,



915

Int. J. Chem. Sci.: 9(2), 2010

uoosuouw '.vo }9suo .5@4 ok MUOEQQ COOwCOE-OH& *
s 08T 0TI oI 001 00T 06T 00T 080 OFI 0TI (wdd) ourz
$0 090 00T $8T 081 9TT 8CT 00T 00T 9TI 8TI (wdd) uouy
0€ 0T0F +L'Tk 0905 09°LS +I0v vCTvy 9TO0F 9I'vb 8Ty  T66F (wdd) umisaugepy
0001 076 096 09t 08F 019 OF9 0TF 08+t OFL 008 (wdd) wnore)
00°00S 0S8 TI'0L 0SS 0L9 8191 91Tl 0€6l 698C 1€8 16Tl (wdd) oyeyding
00'T 0T 800 TET  LYO 80 TOO 81T 890 8LT  I€0 (wdd) oprronyf
(wdd) puewop
009 008 0SL 0S8 00L 0SL 0SL 0S8 00L 008 00L U0SAX0 [EAIALEOIE]
(wdd)
00°01 oL 089  0SL  OUL 1TL  $69  0FL 069  TOL 089 i uadxo orweyy
00°s 09T O0I'l 00T 0TI OST 0TI 081 09T 06T OS] (wdd) uagdkxo pajossiq
00°00S  00°SST 00'%CE 00°SEE 00°EHE 00°THE 00°SSH 00°0€S 00069 00°SIS 00CE9 (wdd) sprjos poajossip [el0L
00°00T 00061 00°00T 00°9€T 00TST 00881 00°T6I 0098 00'96¢ 00ZIT 00°8TT (wdd) ssoupreyy
0°00T  00°0ST 00¥ST 00°9ST 0049 00°TIE 0040E 00°8SS 00CIS 00°8YT 00¥HT (wdd) Aurresyy
00'S 00°€T  00'TL  00CT 0001 00IT 000I 00€l 00TT 00T 0001 (NIN) Aprgng,
00£°0 o0  6Y0  SY0 TS0 IS0 690 0TI 85T 080 960 (wdmowdrg ) AAponpuo)
(0'8)$'8-0'L 0SL 658 0TL L¥8 SE€L S8 0TL ST8 0TL  0€8 onfea Hd
piepuvyy = % i % i % w % w % sty

‘O'HM X "ON IS XIONAS  IIIAON3S  IIA ‘ON S 1A "ON S

spaepue)s ‘O 'H'A 1190} yyum
UOOSUOUI JO JSU0 Y} J3)Je pue pordd uoosuowr-a.1d 1oy sidajaweded £ypenb 131em Jo sanfea asim-ag :(q)zZ dqel,



916 D. K. Sinha et al.: Ground Water Quality and....

Comparison of estimated values of different water quality parameters for pre-
monsoon and after onset of monsoon in Fig. 1 to Fig. 5 clearly indicates that the underground
water quality shows some improvement after the onset of monsoon. The alkalinity and
hardness of water is decreased. Other chemical contaminants show marginal decrease in their
concentrations. No significant inference regarding the water quality with reference to its
fluoride concentration can be drawn as its concentration has reached to the other end of its
hazards with higher concentrations. This way the water quality shows improvement after
onset of monsoon but it is of no use as the underground water is still highly polluted.
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Fig. 1: Site-wise seasonal variation of alkalinity
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Fig. 2: Site-wise seasonal variation of hardness
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Fig. 3: Site-wise seasonal variation of fluoride
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Fig. 4: Site-wise seasonal variation of magnesium

People; especially children, pregnant women and elderly persons exposed to the
polluted water of study area are prone to health hazard of polluted drinking water. Some
steps must be taken urgently to check the underground water quality at Sultanpur district of
Uttar Pradesh. The present study may assist the local authorities in making future
underground water quality management policies.
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Fig. 5: Site-wise seasonal variation of iron
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