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Abstract

A Systematic study has been carried out to explbee physico—chemical characteristics of
ground water samples of Allahabad city. Water sasiglere collected from different locations
of the city area by dividing into different zone&nd analyzed for ® conductivity, total
hardness, total alkalinity, sulphates, chloriddkigride, sodium and potassium etc. the study
indicates the need for periodic monitoring and ®&sed study of ground water in the study
area.
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I ntroduction

Groundwater is ultimate, most suitable fresh watespurce with nearly balanced concentration
of the salt for human consumption. Water is onee$sential components for the sustenance of
life on earth. Among the various source of wateougd water is considered to be the safe for
drinking purposes. The water which is being usediridustries, agriculture and human needs
adds continuously contaminants to the ground waBnoundwater is used intensively for
irrigation and industrial purposes, a variety afdaand water-based human activities are causing
pollution of this precious resource. Its over-exjaliion is causing aquifer contamination in
certain instances, people around the world aregugiound water as a source of drinking water
and even today, more than half of the world’s papaoh depends on it for survival. Ground
water constitutes 97% of global fresh water and ynagions, ground water sources are the
single largest supply for serving drinking water tttee community. Moreover, for many
communities it may be the only economically viabggion for drinking. Thus the availability of
clean ground water is most essential, as it seaagdhe basic and critical component in different
spheres of human life for a large number of haligt But, at present, the quality of ground
water in many parts of the country, particularhalétw ground water, is changing as a result of
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human activities. So there is urgent need to ifiestirrent sources of pollution and to develop
low cost water purification technologies/system athis economically viable and adoptable to
the community.

The most common and wide spread threat associatedwater is contamination, either directly

or indirectly, by sewage, by industrial effluentsy other wastes or by human or animal
excrement. If such contamination is recent, anahbng the contributors, there are carriers of
communicable enteric diseases, some of the livagyal agents may be present. The drinking
water so contaminated or its use in the preparatiaertain foods may result in further cases of
infection. Studies on different physico-chemicakgmaeters of different ground and surface
water yielded useful data for the understandinghef nature of the water environment and it
throws a flood of light on the changes which haeerb brought about the intense of human
interference.

Materials and M ethods

Experimental Section:

Allahabad is located at 2548 81.84E in the southern part of the Uttar Pradesh aferagon

of 98 meters (322 Feet) and stands at the confluehthe Ganga and Yamuna. The Reason was
known in antiquity as the vast country. To its $odtwest is the Budelkhand Region , To its east
and south east is the Bagelkhand region , to itsH8oNorth-East is the Awadh Region and to
its. West is the lower doab of which it is a parfllahabad stands at a strategic point
geographically and culturally. An important parttbé Gange & Yamuna Doab region. It is the
last point of the Yamuna River and is the last fiemof the Indian west.

Figure-1: Sampling L ocations of Study Area
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The present study was carried out at Allahabadveitly the aim of assessing the drinking water
quality. The study also indicates the possible awf contamination in drinking water. Water
samples were collected from various ground watercss located in figure -1 a map view of
sampling locations of the study area.

In order to study the ground water quality of thedy area a total no of 30 each samples of
ground water were collected in the month of Mayune] (summer) and July — August,
(mansoon) both and analyzed for physico chemicarpaters like : P was measured with the
help of P' of electronic India which is standardized witA Buffer no. 4,7 and 9.2, TDS was
estimated by evaporation method at B0otal alkalinity , total hardness , chlorideQN SQy,

PO, and F were analyzed by standard procedure mentione® ih0500: 1991 and APHA
(1995) .The elemental Na and K analysis is camigidoy digital flame photometer.

Samples collected for physico-chemical analysia poly propylene plastic bottles, the samples
were collected, analyzed in chemical laboratoryhwit four hours of their collection. The

sampling has been carried out in the month of J&lygust- (Mansoon) and May- June

(Summer) 2008. All physico chemical prameters wanmalyzed according to the standard
methods for water and waste water examinatidheidtion (APHA).

Result and Discussion

Studies regarding to ground water quality analysas been made by many authors like
B.K.Gupta & R.R. Gupta (1999M.R. Rajan and I. Paneerselvam (2005), S.B. Tleakaral.
2005, Shikha Bisht et. al. (200They concluded that it is the high rate of explomathan its
recharging in appropriate dumping of solid as waslliquid wastes, lack of strict enforcement of
Law and loose governance are the cause of deteoioraf ground water quality. Water quality
criteria of various groundwater has been studiednfdifferent sources e.g. Tube wells, Dug
wells and Bore wells etc. by a number of reseasche few of them has been listed. Quality of
well water near the Mae-Hia waste disposal site besen evaluated by Karnchanawong et al.
(1993) Results of the physico chemical analysis of growader samples of handpumps are
presented in table no.1 and table no.2.

The sample analysed for physico-chemical paramefegsound water samples of hand pumps-
summer season presented in table no. 01 in whicraRie of water samples ranges in between
6.88 -7.90 against the standard of WHO and IS 10%90.

The sampling point no. PHSP-20 is having higheitlttre significance of Pis related to the H
and OH concentration of drinking water in addition toshhe temperature range was obtained
29°C to 31.8C which is further compared with the standard vaiaege, which shows the
sampling location sources PHSP-4 and PHSP-22 avenchanigher temperature values as
delineated in table-4f summer.

Turbidity of ground water samples were obtainedradinalysis of water samples showing range
from 0.4 to 6 in table-1 which is further compareith the available standard WHO 1996 and
IS : 10500: 1991.

The conductivity of ground water samples which \w&aalyzed for physico chemical parameter
was found 446-2264us/cm as compared with standdugs.
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Table 1: Water Quality-HandPumps (Physico-chemical)

City : Allahabad Seaso Summer

Sr. | Samp Tem | Turb | Con | TD T.A T.H

P Cal| Mg | cl SO | NO| PO H F Na|

NO | ling p°C . d S LK. | ARD

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 PHS | 72| 30 25 | 138 | 806 | 660 212| 31| 33 99 67 0.9 0.06 03 1p0

2 PHS | 72| 30 2 140 | 812 | 650 208| 31| 32 99 68/ 092 005 O0f16 1p2
3 PHS | 74| 31 05 | 115 | 582 | 330 308| 37| 52 40 46 0.8 0.0[7 140 64

4 PHS | 75| 315 0.8 | 116 | 584 | 330 312| 36/ 54 42 47 082 0.06 0.9 §52.
5 PHS | 74| 30 15 | 455| 332 370 224 34 34 28 14 025 0.8 0.1 19.
6 PHS | 75| 305 2 446 330 375 224 34 3% 28 13 0(25 0/0813 p. 16 9
7 PHS | 7.2 | 305 0.6 | 107 | 675 500 228 32 36 113 40 0.6 0.04 036 110
8 PHS | 7.2 | 305 1 107 | 678 500 228 33 35 114 40 0.64 0.04 0/33 112
9 PHS | 6.8 30 5 225 | 123 | 390 620 40 126/ 128 181 0.96 0.0[7 Ol1 120
10 PHS | 6.8 | 305 6 226 | 124 | 395 624 40 127 128 183 0.92 0.08 013 1p4
11 PHS | 7.3 29 4 146 | 836 320 412 66 60 15¢ 87 0.7 0.05 0.5 §554
12 | PHS | 72| 30 35 | 145 | 840 | 320 | 412| 67| 59| 151 86| 012 005 O0f54 6754
13 | PHS | 75| 30 0.5 | 711| 372 400 14Q 35 13 326 2p 052 0)9 0.19 |247
14 | PHS | 75| 305 1 718/ 379 400 144 3b 15 325 30 054 0j09.16p 30 | 48
15 | PHS | 7.2 | 305 0.6 | 147 | 848 | 400 384 | 42| 68| 154 72 0.y 005 01 90
16 | PHS | 7.2 | 30 0.9 | 148 | 850 | 400 380| 42| 67| 154 72/ 048 0.05 0J65 934
17 PHS | 7.3 31 0.5 887| 494 430 284 37 47 50 3b 0475 Oj1 1.29 48
18 PHS | 7.3 31 0.5 887| 498 435 28( 37 46 50 34 0475 0.09 0.320 (52
19 PHS | 7.7 30 0.6 | 113 | 810 660 136 24 18 14 24 0.28 0.08 053 50
20 PHS | 7.9 30 0.4 | 113 | 805 660 140 25 19 14 24 0.26 0.08 0.56 502.
21 PHS | 7.3 31 1 145 | 872 370 280 40 44 113 46 0.95 0.09 0J75 15
22 PHS | 7.3 | 315 0.9 | 144 | 872 370 276 38 44 113 46 0.98 0.08 0J72 164.
23 | PHS | 70| 31 3 126 | 734 | 420 290 | 44| 44 99 40, 078 0.08 0§82 55
24 | PHS | 7.0 | 30.5 25| 126 | 736 | 430 290 | 44| 44 99 42| 075 0.08 0.8 54
25 | PHS | 7.3 | 30 0.6 | 122 | 724 | 400 380| 35 72| 134 10 0.p 0.06 1{17 80
26 | PHS| 7.3 | 30 0.7 122| 726 | 390 384| 35 71| 13% 105 048 0.97 12 19
27 PHS | 7.5 30 0.6 124 | 660 460 260 38 40 92 53 0.9 0.1p 0.46 g3
28 PHS | 7.5 | 30.5 0.8 124| 660 455 260 39 40 92 54 0.92 0.11 043 61
29 PHS | 7.0 30 0.7 120| 662 300 270 35 45 79 24 0.88 0.05 036 1B5
30 PHS | 7.0 | 30.5 0.8 120| 662 305 274 35 44 82 24 0.84 0.06 036 1B5
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Tahle 2: Water Quality -Hand Punps (Physico-chemical)

Ly Alatabed Senom: T oom,
. Cord
fr. Samplng Tanp Tiah T4A  THA HO K
. T Ha, ™ o (HTIT E:“I-.Sif] TDS 1E. ED. Ca DNz Cl o H O P F Ha
1 4 3 4 5 G 7 o ] 10 11 12 13 14 15 16 17 12

1 PEEP-1 731 28 15 1676 93% 530 300 10 67 1la 66 07l 0 065 109 4
2 PHEP2 735 7 12 1660 Qa0 40 308 10 i3] 112 62 o7 0 065 1w 4

3 PEEP3 735 28 2 1197 Tra 340 116 g 23 b O 0. 073 55 2
4 PHEP4 732 275 1z 1125 70 360 120 a 4 b 71 00 0o o7 56 2
5 PEEP-5 739 a7 1] ) 432 340 112 2l 15 n 13 03l 0. 047 10 7
fi PHEPS 745 275 0.5 T 430 350 112 20 15 25 I ) 0.0 042 10 7
7 PEEP-T 714 28 1 121 875 430 b 13 13 b 6l 049 om 042 148 2
2 PHEP2 713 275 1 1210 ar 420 ] 12 12 55 a0 042 0 044 145 2
9 PEEPS  TDA m 4 M0 2132 530 480 21 W03 2T 185 07 o ns & 32

10 PEER10 TS5 285 45 1528 32 520 472 21 W2 270 1\ 075 oy 055 17 30
11  PFHEER11 749 m 1] 1396 Ti2 390 220 45 24 w2 86 07 0. 075 66 a0
12 PEER-12  TS5S 24 na 1402 T2 400 2 47 24 L a3 o7 0 [ T - ) |
13 PHEER13 T4T 285 1 aal 540 340 120 g 24 3 4 03 o 0z 21 37
14 PHEEP-14  T42 ] 0.4 am 534 340 116 E 23 £ I 03 0.0 02 20 35
15 PHEER1S T38 28 15 1a04 1234 500 las 1% 29 132 1z 03 0 07z M 2
16 PHER-16  T42 7 L5 1oz 1220 510 lag a0 29 120 1M o3z 0 075 2 3
17 PEER17  T44 a7 1 1432 1114 430 123 g il ™ 46 0H o nz 15 2
12 PHER-12 T42 275 1 1430 1116 420 132 a 26 ™ 46 0 o nz 120 3
19 PHEER1? 301 285 1] 1156 984 550 ws 1 20 il 12 0l 0. 155 55 3
0 PEER20 203 ] 1 1120 684 530 wos 1 20 i = 0= 0.0 15 57 3
21 PEER21 747 9 1] 1355 932 3 2000 13 41 123 66 0y 0. n7a 4 3
212 PHEEP22 T4 285 no 1202 034 360 106 13 40 122 66 0 0.0 07y 8l 4
23 PEERAE 72 28 fi 1401 993 400 laa 13 38 G 47 0x@ 0e 065 47 2
M4 PEEPR24 T25 285 55 1400 80 380 124 12 37 w2 44 07 o 04 45 2

25 PEER2S T36 0 275 1 1624 o0d 250 2000 10 44 46 135 07 0 075 40 4
4 PHEER2G6 T34 7 2 1630 014 260 200 10 43 150 13 oy 0o 072 62 4
a7 PEERAT TR 285 1 140 64 320 b 10 16 Tl a8 047 0e 167 71 9
2 PEER2R Ted 245 15 1250 262 320 L 10 14 Tl af 065 0.0 14 71 ]
2% PEERR? T34 275 1 1304 910 270 134 14 36 b 27 0nal 0. 055 148 2
i0 PEERI0 T34 275 12 1510 o912 270 @0 13 34 b LU 1] o 057 148 3

The ground water sample no. PHSP-10 and PHSP-$haminghigher and lower values of total
conductivity in the collected ground water samples.

Samples analyzed for TDS (Total dissolve solid) gltewing value range 330-1240 mg/L, as
compared with the standard value which is 500mgHe sampling location number PHSP-10 is
having higher TDS values in collected ground watenples.

The Total Alkalinity was found to be in the range390-660 mg/L in ground water samples
which are presented in table -1, which on furthenpared with the standard values 200mg/L.
The sampling Location No. PHSP-1 and PHSP-19 arsn@dnigh alkalinity value of Alkalinity

in ground water samples.
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The total hardness of ground water samples wasdfouthe range of 136 - 624 mg/L which is
further compared with the Standard value range B@ZL. Sampling point location number
PHSP-10 is having higher value of total hardnegganund water samples.

The cations like Ca & Mg were analyzed in groundewaamples are showing value range from
Ca 24-67 mg/L & Mg 13-127 mg/L this is further coaned with standard values.In which the
sampling location no. PHSP-12 and PHSP-10 are pakigher range value of Ca and Mg
respectively.

The value of chloride (Ql obtained 14- 326 mg/L as presented in table-1ckhis further
compared with the standard values 250mg/L. Coltegteund water sampling location number
PHSP-13 is having high Chloride ({3ioncentration in drinking water.

Sulphate (S@ was analyzed in ground water samples is havitgeveange from 13-183 mg/L
which on further compared with standard value ra2@@ mg/L in which ground water sampling
location no. PHSP-10 is having high S@lues.

The results were obtained from table -1 for Nitrdi€©s) ranges from 0.25 -0.98 mg/L. Which
were on further compared with standard values ragfigfl, shows ground water sampling
location no. PHSP-22 is having higher value of &tér

The values of Phosphate (P®@anges from 0.04 to 0.12 mg/L. This on furthempared with
standard values showing ground water sampling ilmtato. PHSP-7and PHSP-27 are having
less and high value Phosphate;ROground water samples.

Fluoride is an important element analyzed for ptysithemical analysis of water found to be
0.10 to 1.29 mg/L. which is further compared witanslard value 1.0 mg/L. Ground water
samples no. PHSP-5 and PHSP-17 are having lesshighdr concentration fluoride in the
collected ground water samples as compare witldatahmits.

Na & K were analyzed for physicochemical analydigmund water samples are having range
(Na 15 — 135 mg/L and K 2 - 54.5mg/L) which was panmed with standard values of sodium &
potassium .Sampling location no.PHSP-24 and PHSR-A1Are having sodium and potassium
higher value range.

The sample analyzed for physico-chemical parameteground water hand pumps mansoon
season are presented in table-2, in whictv&ue of collected water samples are in the rarige
7.05 to 8.03 against the standard value rangeo/86& The sampling location no. PHSP-20 is
having higher concentration of'Rand the significance of Pis related to the Hand OH
concentration of water:

The temperature range was obtained in the ran@é 8¢ to 29°C which on further compared
with the standard value range.The sampling location PHSP-11and PHSP-21 are having
higher values of temperature as delineated in {2lmeseason mansoon.

Turbidity of ground water samples were obtainedradinalysis of water samples showing range

from 0.5 to 6 NTU in table-2, which on further coaned with available standards of WHO 1996
and IS: 10500: 1991.
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The conductivity of groundwater samples which waalged for physico chemical parameter
found to be 754-2540 ps/cm. As compare with thedsted value. The ground water sample no.
PHSP -9 and PHSP-5 are showing higher and loweesadf total conductivity in ground water

samples.

Sample analyzed for TDS (Total dissolve solid) sinewing value range 430-2132 mg/L, as
compared with the standard value 500mg/L. The sagpbcation number PHSP-9 is having
higher TDS value in ground water.

The Total Alkalinity was found in the range of 2580 mg/L in hand pumps ground water
samples presented in table-2, which is further @megh with the standard values 200 mg/L
shows the sampling location No. PHSP-19 and PHS&@0aving high alkalinity value.

The total hardness of ground water samples wasdftoitoe 80-480 mg/L as shown in table-2,
which is further compared with the Standard valaege 300 mg/L shows sampling location
number PHSP-9 is having higher value of total hasdrin the collected ground water samples.

The cations like Calcium (Ca) and Magnesium (Mgyavanalyzed in ground water samples are
showing value range from Ca 8-47 & Mg 12-103.Whkglon further capered with the standard
value range.The samples location no. PHSP-12 an8PPH of the collected ground water
samples are having higher value range.

The ground water samples which were collected fysochemical analysis of chloride {ClI
the value of chloride obtained 21-279 mg/L as presgin table no. 2 which is further compared
with the standard value 250 mg/L. Ground water damfocation no. PHSP-9 is having high
chloride (CI) concentration in drinking water.

Sulphate (S¢) was analyzed in ground water samples is havihgevwange 13-195 mg/L. which
is further compared with the standard value rar@@®/L. Ground water samples no. PHSP-9
is having high S@value in the collected ground water samples.

The results were obtained from table-2 for ;N@®itrate) ranges from 0.11 -0.84mg/L. Which
were on comparison with standard values foundl|&gpws ground water samples no. PHSP-
15 is having higher values.

The value of Phosphate (B)@anges from 0.02 to 0.08 mg/L, which was furtbempared with
the standard values. Collected ground water sanmoplesPHSP-7, 14, 23 and 27 are having less
and high value PQn ground water samples.

Concentration in ground water samples analyzedrfooride found to be 0.02 to 1.67 mg/L
which is on further compared with the standard edll0 mg/L, ground water samples no. PHSP-
17and PHSP-27 is having low concentration of flderas compared with WHO limit.

Sodium (Na) & Potassium (K) were analyzed for pbgshemical analysis of ground water
samples are having range values (Na 10-230mg/L-5Kr2g/L) which is further compared with
standard value, showing collected ground water gamps. PHSP-19, 25 and PHSP-12 are
showing low and high concentration of sodium & Retam as compared with the standard
value range.
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So, contamination of drinking water has become pnwncern to the Environmentalist in the

developing countries. As more and more people gresed to contamination of drinking water,

many issues arise that not only involve premedigptthe contaminated water, but also
preventing similar situations from occurring futuvéater Quality Index (WQI) provides a single

number (like a grade) that expresses overall waiality at a certain location and time based on
several water quality parameters.

The main objective of a Water Quality index is tont complex water quality data into
information that is understandable and useableheypopulation of the area. Water Quality
Index based on some very important parameters aide a simple indicator of water quality.
It gives the public a general idea of the possipteblems with water in a particular
region.Decision makers in environmental fields fatifficult challenges of anticipating the
potential biophysical and socio economic impactsmmahagements and policy interventions over
regions that may vary dramatically in terms of @tes, soils, topography, land use and other
factors. Leung (1997) addressed on a host of conakepand theoretical systems.

However, a water index based parameters can previdare solutions of water quality which
can be consist of WQI calculation and GIS system.
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