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Introduction
Water is a crucial natural resource for life and livelihoods of mankind.

Unfortunately, the craze for limitless economic growth has now made water a finite
renewable natural resource and so its development and optimal utilization overtime is a
major concern for planning and programming sustainable development in developing
economies. And India is no exception to this global phenomenon.
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In India, along with environmental degradation and ecological instability,
water crisis including water scarcity and water quality deterioration have assumed such
grave dimensions that they demand top priority to recognize them as a ngtural resource
management issues. The World Bank report on Water Economy of India envisages a
turbulent future by 2025 and suggests to the reform the water sector at the ealtll.est to
squarely face water sector challenges of the 21st century. The comfortable position of
water balance clearly indicates that the non-availability of water is not the basic issue
for India, but to develop and manage now finite and vulnerable, but renewal?le water

 resources in an optimal manner to promote sustainable de clopment in India, is the
basic issue. : ;

Water is essential for sustaining life, and adeq
water must be available to all. Human and plant be Co
respectively. Access to safe drinking water is essential tO)
and a component of effective policy for health®
developing countries are mainly associa
two dozen infectious diseases related
world particularly in the developing”
water borne diseases (Arnal et alg

, safe and\accessible supply of

bathing and washing, or even nha a1 {'the form of aerosols may
acillary dysentery, infectious

Qadverse health effects after a long period of exposure.
sttucturally cotplex synthetic compounds in the fields of industry
added many poféntially toxic chemical substances in the aquatic
e, important ones are arsenic, barium, beryllium, Cyanide,
reury, nikel, nitrate and nitrite, selenium, silver etc. amongst the
stitlients and p ieides, polynuclear aromatic hydrocarbons, phenols etc.

its. There are other chemical constituents, which are
nontoxic, but aff

: and organoleptic quality of water. These include
aluminium, chloride] colour, copper, hydrogen sulphide, iron, manganese, dissolved

oxygen, zinc, sulphate etc.
Therefore, the need to monitor drinking water quality has been universally

recognised and is a necessary safeguard against a large number of health hazards.
Review of Literature

D. Muralidharan, anitha P. Nair, V. Sathya Naray
study about high fluoride concentration in Rajgarh Tehsil, Ch
S.Suthar, V, Chhimpa and Sush
contaminations in drinking water in rural
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R. K. Khanna, R.S. Rathore, C. Sharma (2009) indlcatefi ab(;;l;:hfi:rl::tzsgi‘g’b‘;e

solar d-esalinatioh techniques in Rajasthan to produce potable w

braCkllsl};:;,:;:flr'committee report (1993) dealt with varioqs issues relatzc:)doz; :I:Jt;g; 2::3

water resource development in the country. Vyas Commlﬂee repogtc}(] o deyelopiing

the state (Rajasthan) water policy to advocate an integrated appro

additional water sources.

'Rajdeep Yadav, R.N. Yadav, M.P.S. Chandrawat and Sanjay K'S’:I‘:;’:a (2008)
assessed the fluoride, Ph and TDs values in potable wat;r Alwar, Rajas .

which is very helpful in creating policy for the cvelopment of water

resources. This will also help in detection of*Wate

management of health problems.
' e Problem: .

Statem';;: osftligy area having desertic cg precious hresog;c;

Increasing population growth, dwindling naturdl resources by anl. as o

consuming for centuries and deteri6r I cnfdl quality are

problems. Increasing populatipfith
directly affects the quality of watet

asthan, India and its source and also its

the thesis deals with the statistical analysis of drinking
water gffality paraméters in the %g ected drinking water samples of Churu tehsil in

od dis sthan, India 4nd mapping the potability of drinking water in the
study arca, bt would help the water authorities in taking decisions to

csources and to execute the suitable water treatment

s "siii{ hypothesis has been formulated:
% There is spatial{€mporal variation in the quality of potable water.
% There is increasing pressure on water reso

urces due to increasing population.
% Increasing pressures on water resour

ces adversely affects its quality and
simultaneously human health,
¥ The measures of water conservation trends to increase the availability of potable
water,

Objectives of the Study

The present research has been formul

_ ! ated the following objectives for the study on the
quality of drinking water in the study area:-
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% To determine the present status of water resources in Churu district.

% To determine availability of Potable water in the study area.

* To detenpine the spatial variation in quality of potable water.

% To establish relationship between population and availability of potable water.

% To suggest measures for sustainable availability of potable water.
Study Area

Churu district is the part of 'Thar Desert' located in the western part of Rajasthan

State extending between 27°24' to 29°00' N latitude and 73%40' to 75%41' E longitudes.
It is bounded by Hanumangarh district in the north, Sikar_and Jhunjhunu disricts of
Rajasthan and Hissar district of Haaryana in the east, Népure
Bikaner district in the west. It has a vasy area of 13792.
study area is 2,041,172 according to 2011 ceffSush

occupation of the people of Churu providing J6ipercenteo Laybrking
population. The district comprises of sixehsils viz. Raj gat, Churu,
Sardarshahar, Ratangarh and Sujangarh. Delhi,
Jaipur, Bikaner, Jodhpur, Hissar ect. It oted with natiofial highway No. 65.

Churu is characterized by shi fices harsh and dry
desert climate conditions with exfremes o 2 in summer and 0°C
in winter) with irregular erragi€iow rain fal per annum. The area has

scanty vegetation.
There is no perennial surface

water becomes very important for fulfilll ]
jon "andwincreasi demand are key factors for the over

ity of water.

Groungt udy area is affected with high range of fluoride, chloride
and nitrate ‘con blocks in the study area are highly brackish and saline,
facing ity of safe drinking water. Therefore Govt. planned a
proj sure the supply of potable drinking water in these

blocks. T ' s canal‘water in few blocks of the study area like-Rajgarh,

unfavourable for thédevelopmefit of water resources in the study area.
Data Collection and\ResearcliiMethodology
Primary and seCondary data has been used in the present study.
First hand information has been collected through questionnaire. The source of
secondary data has been collected from topographical sheets, gazetteer, census hand

book and statistical book.
Experimental and descriptive research methodology has been used for the study.

Statistical Tools and Techniques
The data from PHED has been based on sources to determine the spatial quality

of potable water in the study area. The chemical analysis or 20 randomly selected
water sample collected from the study area. Different quality parameters graphs make
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" to show the quality of water in the study area. The

and seasonal temporal variation of quality of potable wat

Different statistical techniques has been used to present _ :
in proper manner. Percentile analysis has been used for socio economic data analysis.

Statistical diagram like Bar and graphs has been useful to represent data analysis

properly. For Experimental analysis correlation and regression analysis has been used

and WQI index has been find out.

Sampling .
ples werc

To evaluate contamination of potable drinking agg%\watcr sam .
e collected in “précleaned high-density
ampl

nternational Journal of New Era Research Volume-IV, Issue 4, December 2017

graphs has been showed the spatial

er.
different socio economic data

collected during 2016. The samples wer ,._
es Were collected at each

polystyrene bottle of 1.5 L capacity. Two sets of wat€E samp .
of the sampling points. One was for the measure ént of anions other, for analysis
of cations and trace elements was acidifiedqwi nitr “to/digcourdge the
formation of precipitates and to keep 4 the dissolved state.
Temperature, pH, electrical conductivit§f eli), salinity and total

Grtable HACH

dissolved solids measurements WeLEL C«

conductivity meter which was calibrated’ 'f,. to td infrof re adingg” The samples were
o 4nd transported” rbanic laboratory of the

Sample Size and Period of the Stud .
Drinking water samples from a total of 20 sa ‘?ﬁa o sites of 20 villages of Churu

i, The total water collec tion in #he year of 2016 is divided in to
e// n and-amo héh.one is post monsoon. The sampling is

'f16 for pre monsoon season and in September- October
on seaso , from manually operated tube wells and hand pumps of
 Water pond, Johra, govt. water supply, water cooler and

7

retanalyzed for the following Physico-chemical parameters;
ta] Hardness (TH), Calcium hardness (CaH), Magnesium
Witrate, Fluoride, Total Dissolved Solid (TDS) and
_____ JThe analysis of water samples were carried out in
0al methods.

The present study deals with the systematic investigation of physico-
chemical parameters of drinking water samples of Churu Tehsil, district Churu,
Rajasthan. For this drinking water samples from the study area were collected in
pre and post monsoon seasons and analyzed for required water quality parameters
like pH, Total alkalinity, Total Hardness, Calcium, Magnesium, Chloride, Nitrate,
Fluoride, TDS and EC. The observed data were compared with the standard values
given by BIS, ICMR and WHO. Seasonal temporal and spatial variation of water
quality parameters were also studied by graphical analysis.

pH, Total A 1
hardness (Mg

------

www.ijner.info “ “ . Vol- IV, Issue 4, December 2017

International Journal of New Era Research

-148 -



b )

UGC Approved

Journal No. 64691

Impact Factor 2.380

ISSN 2347-680X

Intern

T
] u-u\’

ational Journal of New Era Rescarch V

olume-1V, Issue 1, December 3017

Results and Discussions

The Spatial variat

water in the study arca 0
H , There is spatial -temporal variati

district, Rajasthan

ions of physico-
{ Churu District in
on in the qua

C

| characteristics of the drinking

ussed below.
r in Churu tehsil, Churu

hemica
2016 arc disc
lity of potable wate

Table 1.1
I’hyslco-chcmlcm parameters of Drinking Water of
L JC Tehsil of (_-‘.!!3!.'.'1'_9!!!5!9!,!-_'1*!!Jw.lzgﬂ_@‘!_l_ﬁ) I
As per LS. Specification| 0500 {DrinklngWatcr} et
Description Colorless liguid
S.No.| Sample Station Water Sample Odour Colour Taste Water Temp. Air Temp.
1 Thailasar Fresh Water Pond Unobjectionable Nil : 24.5 314
| 2| Asloo Station Johra Unobjectionable Ni o 245 ;:l 316
3. Asalkheri Bore Well Unobjection Ni Agreeable | 39 35
4 Bas Dhakan Bore Well nobjectionabl " Agregable 23.7 36.7
5. Boontiya Hand Pump 1objectionable Nil Agreeable 24 315
6. Kotwad Tal Hand Pump “ jectionable [ le 239 36.8
1 Hunatpura Tube Well Unobjectionable i greeable 238 6.8
o . . of —— '————-_—_—___’—‘_’-
8 Gajsar I Unobjectionab Nil __Agreeable 238 36.8
9. Kunsisar “Ku 10h, ) Nil Agrecable 24.5 315
10. Dhadhar Kui/Kundi Unobjectionable | Nil Agreeable 239 36.8
11. Dhamefi” Water Cooler Unobjectionable Nil Agrecable 24.5 31.8
12. er Cooler objectionable Nil Agreeable 238 36.8
13, R gbjeetionable Nil Agreeable 235 375
14, Govt. Water Unobjectionable Nil Agreeable 235 169 T
15. Indrapura DGovt. Water Supply Unobjectionable Nil Agreeable 24.5 315
T Jhariya Pitfip Unobjectionable Nil Agrecable 95,9 16.8
SEEE— >¢ . . "
17 Sirsali ube Well Unobjectionable Nil* Agrecable 25 18.8
_—-‘—‘____—————-———_'./_————_:—-r——_‘_ 5 )
18 Ranasar Tube Well Unobjectionable Nil Agreeable 95.8 16.8
19.|  Suralpura Bore Well Unobjectionable | NI Agreeable .| 265 315
. Unobjectionable Nil Agrecable
20. Molhsar B Bore Well . _»_L 235 359
Source : Primary Data Collected by Research Scholar

wwwi.ijner.info

International Journal of New

-149

) Vol- 1V, Issue 4, December 2017

Era Research



UGC Approved Journal No. 646 91

Impact Factor 2.380

ISSN 2347-680X

’ ms::‘i International Journal of New Era Research Volume-

v, Tssue 4, December 2017

Table No. 12 Physico-Chemical Characteristics of Drinking Water Samples of

Churu Tehsil of Clruru Districtin Rajasthan
Pre Monsoon Season (2016)
; § Dsolved | Gobpbate | rom J, Toul
Semple Tad | T | | lg+:L1|.n|.nim-hnn|. w! g™ | Lh sticids Ee
SRl B o P M 1 S L i e m.mzf;m (aorn
]
| Toalno ook W Pood| 009 |86 411 | 520 |7]948| 92| 7095| 1120 108 | 071 || mes | o | 65 [BOL|EOL| 36 |Absemt| 1 | O
1| Moo | g oo [8s) %5 | ns |8]12| 2 |1def 10| 15 | 144 | T8t 0 )61 L BDL| 68 |Absemt| 1 |Absent
 |Aakbe| BaeWer -| 01 [79] 78 | 360 [151]604 |29 (507|278 | 2 | 037 2100|3000 | 0 | 6 | 11 001 8 |Abset] <l Absent
¢ B8 | BaeWel | 003 (83| 42 | 161 |67(268] 94 (28| 176 | 131 | 18" |14m0| 2100 | O | 61 | BOL BDL| 76 |Absent| 1 |Absent
< Boomipa| FandPap | 01 73] &1 | 516 [17]688|34|0350] 137 | 28 | 212 [1696| 2422 | 0 | 64 | BDL | 001| 72 |Absert] <1 |Absen
o | Bl | poipa | 012 (84 396 | 105 (40| 16 |65 15| 13 | 27 | 199 |19 55| 0 | 7 | 12|00 8 Absext| 1 |Absent
7 |Bumpm| TobeWel .| 016 |75] 586 | 192 |8[312[ 114|277 333 | 11 | 205 {2146 | 3065 | 0 | 69 | 06 |EDL| 96 |Absext) <I |Aboent
t| Giswr | ToeWed | 035 34| 258 | 158 |64]256] 94 [1284| 202 | 8 | 114 [1590| 227 | 0 | 61 |EDL |BDL) 92 |Absent] <1 |Absent
| Komm | KfEomdTama| 041 78] 393 | 156 |67268] 89 |2162] 163 | & | 0 |11 | 1701 | 0 | 66 | 13 | BDL] 76 [Absent| <1 |Abse
10| Diadiar | KfKendTarka| 04 |76 435 | 732 [336|1344] 306|962 315 | 18 | 093 [1740| 2486 | 0 | 66 | 541 [BDL| 112 |Absent| <1 |Absent
1| Diomesi | Water Cooler | 024 70| 368 | 188 [78[312[110|2673] 176 | 20 | 042 [ 920 | 1334 | 0 | 7 | 24 |BDL| 112 [Absent| <I |Absent
p| s | WakrCoder | 048 [77] 562 | 115 [46|184| 69 (1676 80 | 12 | 13 [1034| 1477 [ 0 | 66 | 361 [EDL| 10 |Absent| <I Absuj
(o | oot Water
w0+ | O (064 | 74| 23 | 260 |11|4R4| U3\ MM B | 29070 | W0 LSL) O | 64| 701 \BDL) 16 | bt <1 | Absent
06)
" Govt Water , ~ _
|| SV | g (76 07| 112 |45[18 | 67(1628] 65 | 19 | 467 |10\ 1784 | 3 | 48 | 651 |BDL) 172 |Absest| <1 |Aboen
16| uiya | BadPmmp | 09 (82| 582 | 46 |2[88 |24 (583| 20 | 2| 14 |1055| 1507 | 12 | 48 | 1208 |BDL| 172 |Absext| <1 |Absent
17) Sl | TubeWell | 130 |77| 409 | 568 [206|824 |362(8796| 484 | 8 | 09 2644|377 | 4 | 48 |2607 |BDL| 324 [Absent| <1 |Absemt
18] Rmasar | TubeWell | 063 70| 460 | 317 [128[512|1894592( 380 | 16 | 088 [2310| 3300 | O | 65 | 361 |BDL| 125 |Absemt| <1 |Abeemt
19)Suatpura | BoreWell | 072 [79] 595 | 528 [38[952(290( %047 259 | ™1 | 14 1764 3520 | 6 | 55 | 551 |BOL| 136 |Absent| <1 |Absemt
D) Motisw |  BaeWal | 075 |86 520 | 374 [171684(203(4932| 2| 4 | 18 [1333[ 194 | 0 | 64 | 701 [BDL| 16 |Absent| 1 |Absemt|
74 2.(88 | 58| 2. 037- | 760- | 1085. 06.
Mean 0.041 (786 47285 | 28495 119] 476 15544032 2783 | 379 | 139 (14352005005 155 | 611 | 448 1192 |Absent| 1 |Absent

Where- TA = Total Alkalinity, TH = Total Hardness, CaH = Calcium Hardness, MgH = Magnesium Hardness, CI'= Chloride,
0= Nitrate, f = Fluoride, TDS = Total Dissolved Solids, EC = Electrical Conductivity.
All parameters are expressed in mg/L except pH and EC. EC is expressed in pmhos/cm
Ca1=Camg/L (as CaC0s), Mga=Mg mg/L (as CaCO5).
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Table No. L3 Physico-Chemical Characteristics of Drinking Water Samples of

Churu Tehsil of Charu District in Rajasthan
- Post Monsoon Season (2016)
: : +1Lu.i. n..a.l Hmn PP
: Somple Sowree | Tarkidi g | 10 | Toud | o [ L ™ Bmh!--mzn.m' re
. jous | MeH | o | T |sM0;| wF ) o
. | Thalasar Fresh Water Pond 123 (81 410 | 406 |180(72 | 226 [s491] 987 [ 102 | 136 | 2246 | 3145 | ND | 645| 168[BDL| 52 Atm‘ || A
2| 0 am |1 (6| | 0 |2 |18 [1as w2 | on | 1se | |1om| 0| 6| 286pmn| 78 Alm{d Alna:{:‘
3. |Aslkheri| BoreWell | 137 [7.7] 607 | 284 |122]488] 162 [3936] 194 | 15 | 085 | 2125 | 010 | ND | 64| 345[BDL| 867 | Absen <1 | Absent
| s | BaeWel | 100 (77 517 | 0 |2asos | 205 [mae| a7 19| o7 [15m0| w62 |30 | 610 3asfmi| ass Ah!l14 a Aﬂ
5. |Booutiya| HadPump | 141 [78] 580 | 478 [173[692] 305 [7411] 193 | 31 | 192 | 1630 2328 | D | 626| 720(001] 9.12 | Absen <1 | Absen
6 | "™ | Hmapup | 130 (35 30 | o8 |41 (16457 [13s| 98 | 14 | 134 | 1207 | e | D | 608 7asfemi| 9 mm{q Absm(i
7 Tobe Well | 140 [77) 484 | 110 |45 |18 [65 |15 118 | 9 | 18 | 2132|2954 | ND | BDL| 915BDL] 948 | Absen] <1 | Absent
8 | Gysw | ToeWel | 147 [76] 459 | 161 | @8 [272[9 [2259] 171 | 94 | 081 |147% 1820 ND | BDL| 924[BDL| 935 | Aboen <1 | Absend
9. | Rumsisar [Rui Rundi Tanka| 149 [74] 255 | 187 [®0 [ | 107 [%6 | 113 | 6 | 051 | 1256 | 1937 | ND | BDL| 978[BDL| 106 | Abeend <1 | Absent
10, Diadhar |RuRemeTanka| 157 [85] 38 | 254 111 [444] 143 [3474 107 | 7 | 098 [ 162|203 [120] 54| 921 0L 129 | Asend <1 | Abserd
IL| Dbamei | Water Cooer | 18 78] 462 | 364 |163652] 201 Jasa 146 | 21 [ 06 104 [ aon | 8D | 67] 95 pmr] 152 | Absend <1 [ bend
12| Sam | WaterCoor | 162 77 73 | 261 [113)452] w35 18 |11 | 1 [1206| 73| w0 | 537] 020|147 | Abeen] <t | Abend
b o | EmiPap | 165 |77 22 | 211 |88 [152] 13 [ss] 8 | | 09 | 7 | a5 | 65q 57| st 192 Aha:‘ 1 Mm:t{
1) Qr00| S | 17717 188 | 20 |52 (368 18 311 40 |7 | 0 | 0 107 | 18 | sw7| vs0r| 19 Abu{ a Ahu{
15 | V156 (76 08 | 17 [ 63 [252]m [wat] 60 | 18| 42 |15 | 1665 |4z o0 t620pm1] 5 Alm4 a Almni
16| Jhariya | HdPump | 198 [76( 454 | 159 | 66 [26493 [1259] 34 | 24| 117 | o0 | 1618 |60 621] 12080l 208 Azmi a A;!i
17| Sowli | TaeWel | 210 (12| 312 | 660 [237(048) 413 [1028] 103 | 6 | 045 [2652 | 3159 | 25 | 614] 030U 52 | Absend <1 | A
18 Ramasar | TubeWell | 163 (83| &2 | 77 |31 12446 1117 206 | 15 | 084 286 | 2787 | 15| 525| 2mafor] 52 |Abeemt] <1 | Aboct
19 Smtpma| BoreWell | 142 [77] 39 | 119 | 43 |172|76 1846 198 | &2 | 19 | 1755|2869 [320] 39| 7520B0L] 76 |Abwet| <1 | Aboe
| Motiar | BaeWell | 115 (85| 89 | 53 (21 (84|22 [777 12 [ 36| 16 [1310] 1914 [480| 621] sorfE0r] 125 |Aboemt| 1 | Abect
115 [12] n[sal . [im 03| 74 |65 [ 12| 32 [0 ‘

Ry 21 (8608308 345 94 230370 1y 2926129 45" | 265y | 3759 | 68 | gog | 161 [EPL{32452| Absent| 1 | Aboent

Mem 154 (187 455.85 24355 1007402814285 7121925035.75| 127 149770135 162| 5.3 | 752 | 0 | 1372

Where- TA ="Total Altalinity, TH = Tofal Fardoess, CaFf = Calcim Hardoess, MgH] = Magnesium Flardoess, CT= Chlonide,

N0 =Nitrate, F= Flooride,

TDS = Total Dissolved Solids, EC = Electrical Condactiviy.

All parameters are expressed in mg/L except pH and EC. EC is expressed in pmhos/cm.

Cas=Camg/L (as CaC0s), Mga=Mg mg/L (as CaC0s). ,

PH

pH, an indicator of acidity is a measure of water's ability to neutralize
base _and formulate a close relationship_among carbonates, bicarbonates, calcium
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and free carbon dioxide. The hydrogen and hydroxide ions control variables in
aqueous systems as they influence both physico-chemical apd .blologl_cal processes 13
the aquatic ecosystem. The equilibrium between these two ionic species is influence
by reactions with acids and bases introduced into the aqueous system.

Table 1.4
Suitability of Drinking Water Samples based on pH values (WHO, 1996)

Drinking Water Samples source Point
pH Range and
S. No. Potability nature Pre-monsoon Post-monsoon
Not Potable _ :
1 (<6.5) Nil
Potable
(6.5-8.5)
2 | With in Permissible
Limit
Not Potable
(>8.5)
3 Above Permissible
Limit
Source : Primary Data
Spatial Variation of Drinking Water Quality Parameter
(pH) in Churu Tehsil for Pre and Post Monsoon
Seasons
9
85 |
8
75
7 -
6.5 H—H—O—O—O-O—Q—Q—Q—._._‘.‘_._H_‘_._
6
5.5
5 .
d § E g = 8§ T ES 8=k 5
SRR iR
w
SELR RS RNE R R E LR
k<] g I E E = A
2 m N, 2 3
| ¢
=&—Desirable Limit == Permissible Limit
=& Pre Monsoon Scason =>=Post Monsoon Season
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The range of pH is from 7.4 to 8.6 in pre-monsoon and 7.2 to 8.6 in post
monsoon. Most of the stations in the study show alkaline tendency. In pre-monsoon
there is 2 sample having Thailasar and Motisar the pH value more than the
desirable level (6.5 to 8.5) mentioned by BIS and ICMR, while in post monsoon one
sample (Asloo station) is exhibiting pH values more than the desirable limit. In. pre-
monsoon average value is 7.86 and in post- monsoon it has increased to 7.87. .ngher
pH may cause incrustation sediment deposit and difficulties in chlorination for
disinfection of water.

Total Alkalinity

In pre-monsoon total alkalinity ranges from
859 mg/L in post-monsoon. Average value in pre-
has decreased to 455.85 mg/L in post-monsooui ™
samples are found to have alkalinity values
120 mg/L stipulated by ICMR and WHO and't

54595 mg/L and 168 to

! on season 98.59%

Spatial Variation of Drinking Water Quality
Parameter (Alkalinity) in Churu Tehsil for
Pre and Post Monsoon Seasons
1000
> 800
= 600 PR
£ 400 [ " “a"‘n
< 200 ‘

0 .
§E5EEEEEIEIESOE L
:mﬁ“cuﬁ-ﬂgdmmﬂgg}m.::&g
S e S 98 c0 = = MV;..;EVJ«:«S
Eef98E5 2ha Fgg~ =53
= § < a ;M o g .-E — 7]

2 m M 'L‘:) 5
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Total Hardness

The determined total hardness in all stations ranges from 46 to 732 mg/L
during pre-monsoon having the average value 284.95 mg/L but in post-monsoon it
ranges from 53 to 660 mg/L and the average value has decreased up to 243.55 mg/L.
The hardness of the many stations in pre and post monsoon seasons are well above the
standard level set by BIS and ICMR as 300 mg/L. The presence of calcium or
magnesium salts is the main responsible factor for the hardness of water (Singh et al.,
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~2012). Based on the amount of hardness the usability of water for

and industrial purpose can also be determined (Mitharwal et al., 2009).

International Journal of New Era Research Volume-

domestic, drinking

Graph No. 1.3
Spatial Variation of Drinking Water Quality Parameter (Total
Hardness) in Churu Tehsil for Pre and Post Monsoon Seasons
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Table 1.5
Suitabilit king WatéiySamples based on Total Hardness values (WHO, 1996)
Tota dness Drinking Water Samples source Point
Rang
Potability n Pre-monsoon Post-monsoon
cceptable loo Station, Bas Dhakan, Kotwad Tal Asloo Station, Kotwad Tal, Hunatpura,
1 2.200) umatpura, Gajsar, Kunsisar, Dhameri, | Gajsar, Kunsisar, Indrapura, Jhariya,
2, Churu (Rural), Indrapura, Jhariya, Ranasar, Suratpura, Motisar
Pogable ’ .
(200 - 600) Thailasar, Asalkheri, Boontiya, Churu “a'lf’sa" Asalkheri, Bas Dhakan,
Wit o pormisetble |  (1C+0) Sisdi Ranasr, | Boontva, Dhadha, D, Sl
2 Limit Suratpura, Motisar Churu (Rural), Chura (M C1 + 0G),
Not Potable
(> 600)
3 Above Permissible Dhadhar Sirsali
Limit
Source : Primary Data collected by Research Scholar
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" Calcium
Calcium in the sampling stations ranges from 8.8 to 134.4 mg/L during pre
monsoon and 8.4 to 94.8 mg/L during post monsoon. The average calcium value in
pre and post- monsoon season is 47.6 and 40.28 mg/L respectively. In many samples it
fe}lls above the standard value 75 mg/L depicted by BIS, ICMR and WHO. The
higher value is mainly attributed due to the abundant availability of lime stone in the

area. Consequently more solubility of calcium ions is present.
Graph No. 1.4

Spatial Variation of Drinking Water Quality Parameter
(Calcium) in Churu Tehsil for Pre and Post Monsoon Seasons
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Calcium (WHO, 1996)
Drinking Water Samples source Point

Pre-monsoon

Post-monsoon

Acceptable

. . Thailasar,  Asloo  Station,
IA)ISIL(;;nSlEgzziiy‘:,sal?;ht;::i E:IS, Asalkheri, Boontiya, Kotwad
! Ta, Hunatpura,  Gajsar,

Hunatpura, Gajsar, Kunsisar,

Kunsisar, Dhadhar, Dhameri,

1 <75 .
Dhameri, Satra, Churu (Rural), Satra, Churu (Rurl), Chura (M
Chura (M C1 + 0G), Indrapura, .
Thariva. Ranasar, Motisar (l + 0G), Indrapura, Jhariya,
¥, ’ Ranasar, Suratpura, Motisar
Thailasar, Dhadhar, Sirsali, .
2 75 - 200 Allowable Suratpura Bas Dhakan, Sirsali
3 >200 Not potable Nil Nil

www.ijner.info

Source : Primary Data cojlgcted by Research Scholar
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Magnesium

Magnesium in the sampling sites ranges from 5.83 mg/L to 96.22 mg/L n
the pre monsoon and 7.77 to 74.11 mg/L in the post monsoon season having the
average value 40.32 and 34.71 mg/L in pre and post monsoon season re§pect1vely.
In both the seasons various samples are showing magnesium values hxghe{ than
the highest desirable limit 30 mg/L (BIS, ICMR and WHO). The concentration of

magnesium may be very high due to dissolution of magnesium, calcite, gypsum
and dolomite (Vyas, 2011).

Graph No. 1.5

e

Spatial Variation of Drinking Water Quality Parameter
(Magnesium) in Churu Tehsil for Pre and Post Monsoon Seasons

Magnesium

=4&—Desirable Limit =8 Permissible Limit
~=fr—Pre Monsoon Season =&—Post Monsoon Season

g water samples for drinking based on
Magnesium (WHO, 1996)

Drinking Water Samples source Point

Pre-monsoon Post-monsoon
Asloo Station, Bas Dhakan, | Asloo Station,  Asalkheri,
Kotwad Tal, Hunatpura, Gajsar, | Kotwad Tal, Hunatpura, Gajsar,
Kunsisar, Dhameri,  Satra, Kunsisar, Dhadhar, Dhamer,
1 <50 Aceeptable | thury (Rural), Chur (1 1 + Satra, Chura (Rural), Chury (M
0G), Indrapura, Jhariya, | (] + 0G), Indrapura, Jhariya,

Ranafar, Motisar Ranasar, Suratpura, Motisar
Do | Aewae | S | o
3 > 150 Not potable Nil Nil
Source : Primary Data gglllggted by Research Scholar
www.ijner.info |
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Chloride
Graph No. 1.6

Spatial Variation of Drinking Water Quality Parameter
(Chloride) in Churu Tehsil for Pre and Post Monsoon Seasons
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(o amples?br drinking based on
HO, 1996)

\ Drinking Water Samples source Point

Table 1.8

Pre-monsoon Post-monsoon

[ Bas Dhakan, Boontiya, Kotwad %:Elk hen}.l Boontia, léol.wad
T, Kunsisar, Dhameri, Salra, | oo . “onaur, - Gajar,
Kunsisar, Dhadhar, Dhameri,
Churu (Rural), Churu (M CI +
00), drpura, Jhariga, | 2% Chura (Rura), Churu (W
Motisar (1 + 0G), Indrapura, Jhariya,
Sirsali, Suratpura, Motisar
w Thailasar, Asloo Station,
- Asalkheri, Hunatpura, Gajsar, | Thail .
2 200-600¢  Allowable Dhadbar, Sirsa, Ranasar, Bs;rﬁ;ommhs

Suratpura
3 > 600 Not potable Nil Nil

Source : Primary Data collected by Research Scholar
The chloride values are 20 to 1140 mg/L in Pre monsoon season and 22 to 992
mg/L in Post monsoon. In pre-monsoon the average value is 278.3 mg/L while in
post-monsoon it is 219.25 mg/L. Chloride concentration in most of the sample
were found higher than highest desirable level (250 mg/L) stipulated by BIS and
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ICMR, yet these values are well below the maximum permissible limit (1000 mg/L)
but still there are some samples exhibiting the values more than the maximum

permissible limit. Excess of chloride is due to anthropogenic activity like septic tanks
effluents, usage of bleaching agents by people nearby bore well.

Nitrate
Table 1.9  Suitability of Drinking water samples for drinking based on Nitrate
(WHO, 1996) ‘
i Drinking Water Samples source Point
§, [Rangeof Nitrate Potability nature E :
No. (mg/M) Pre-monsoon Post-monsoon
Asloo Station,
| Asalkheri, Boontiya,
K p
1
< 1 ’ )
45 Potable (M G +0G),

Indrapuray Jhariya, )G), Indrapura,
otisd dhar, V' Jhariya, Sirsali,
iréali, Ranasar, Ranasar, Motisar

Th_" , Bas Dh »| Thailasar, Bas Dhakan,

2 >45 Gajsa ( D), Gajsar, Churu (Rural),
S ‘ Suratpura,
ry Data collected by Research Scholar
Py ] '7
Spatial Variation of Drinking Water Quality Parameter
(Nitrate) in Churu Tehsil for Pre and Post Monsoon
Seasons
1
120 A
g 105 4 A
- w— A
Z 60 —\ J \ A
45
30
15
0 .
FESESEEEEEEEGLE G LS
:EéggvﬁaaangUnﬁ_bg&u
Emgaoggw g 52_§£m§m§
% m M = E g
< 5 =
O
=&—Desirable Limit = Permissible Limit
—#&—Pre Monsoon Season  =@=Post Monsoon Season
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Nitrate concentrations in the study area ranged from 8.0 to 131 mg/L in the pre
monsoon having the average value 37.9 mg/L and 6.0 to 129 mg/L in post
4 monsoon season with the average value 35.75 mg/L. In both seasons various samples
are found to have nitrate values more than the desirable limit of 45 mg/L.(BIS, I(.:MR
and WHO). The nitrate contamination in ground water is due to the leaching .o’f nlgflte
present on the surface with percolating water and in presence of it’s high
concentration drinking water becomes toxic (Umavathi et al., 2007).

Fluoride .
The daily intake of fluoride from drinking water :- food is usuallyl_les'sé
than 1ppm. Its level above 1.5 ppm causes fluorosigf*Maxium tolerance limi

in human body is 1.5 ppm (WHO Standard). lesséf

ng/l Fluoride is also
regarded as an essential constituent. .

Graph No. 1.8

Spatial Variation of Drinking Water Quality Parameter
(Fluoride) in Churu Tehsil for Pre and Post Monsoon
Seasons

Fluoride
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Fluoride concentration in the sampling sites ranges from 0.37 mg/L to 4.67
mg/L in pre monsoon and 0.32 to 4.2 mg/L in post monsoon seasons having the
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Weranen ,
" Table 1.10

Suitability of Drinking water samples for drinking based on Fluoride

(WHO, 1996)
S. Range of Drinking Water Samples source Point
No. | Fluoride (mg/1) | Potability nature PR S aEATRRD
Asloo Station, Asloo Station,'
Asalkheri, Hunatpura, Asalkheri, Boontiya,
Boontiya, Kotwad Tal, Kotwad Tal,'
Kunsisar, Dhameri, Hunatpura, Kunsisar,
l issi Dhadhar, Dhameri,
< Permissible Satra, Churu (M ’
2 0OG), Indrapfiira Satra, Churu (M CI +
Jharlya N otlsar 0G), Indra}purg,
ar, | Jhariya, Sirsali,
Thailasa
2 >1.5 Not Permissible Gajsar, Churu (Rural),
* Suratpura

Total Dissolved Solids

is 1435.2 mg/L in pre monsoon 4
that, most of the stations fall abovcSs <[
ICMR and WHO, showing the anthogemc ipact which can be due to
agricultural activitgileadingmto local s fial and ‘temporal variability of runoff

(Siebert, 201 %

Graph No. 1.9

Spatial Variation of Drinking Water Quality Parameter
(Total Dissolved Solids) in Churu Tehsil for

Pre and Post Monsoon Seasons
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Table 1,11 Sultability of Drinking water sample based on TDS

durlnu pre- monsoon and pout =monsoon based on WHO standard
Potable clsm - o Prc-tr:;nuoon Posl-mrbl;;(»)‘n -
Based on WHO sangh ofl'l‘l)S
_Standard | (m“,/‘) | S
- Acceptable < 500 - %N,|” o Nil
Allowable SO0 1500 | hdo St Bus D, Kobrad To, Gasar, Kunisar,
Kotwad Tal, Kunsisar, Dhametfpmh o/ -] Sa{n, Churu (Rural),
Satra, Churu (Rural)f Ul (M 1 + 0G), Indraprs,
Not potable > 1500

Source : Primary

Electrical Conductivity
AGraph N

Spatial Variation of Drinking Water Quality Parameter
| (Electrical Conductivity) in Churu Tehsil for Pre and Post
Monsoon Scasons

X 0,,\"0 «rb ('b 6'5 \\ \ .?
JHGL ISP
0&

== Dcsirable Limit G_._ Permissible Limit
~#r=Pre Monsoon Season == Post Monsoon Scason

The value of electrical conductivity lies between 1085-3777 pmhos/cm and 605-3759
pmhos/cm and average values are 2050.05 pmhos/cm and 2135.55 pmhos/cm in pre and
post monsoon seasons respectively. The concentratlon of ions, nutrient status and variation
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e Mg+2 Tons : '
m (mg/L) \ 5.83 96.22 40.32 27.66
Chloride 20
(mg/L) 1140 278.3 290.48
Nitrate
(mg/L) \ 8 . 13 37.9 35.64
Fluoride
0 4
\ (mg/L) \ 0.37 4.67 1.39 —’2’;
TDS
1 - 1435.2 899.48
\ (mg/L) \ 760 2644 T
EC :
5.04
\ P 1085 3777 2050.05 128

be concluded that almost all para
permissible limits. At some sampli

and at some sites these are decj nsoon but we annot define any

) The reason can be

attributed to increase in concentr leaching and decrease

in concentration as a result of dilutio
Table 1.14: Mmlmum, Maximum and Av

S Parameter Minimum Maximum Average Stax}da_rd
No. , Deviation
1. pH 7.2 8.6 7.87 - 0.31
Total ,
2 Alkalinity 168 859 455.85 174.15
(mg/L)
Total
3. Harness 53 660 243.55 195.79
(mg/L)
Calcium ‘
4. Hardness 21 245 100.7 87.05
(mg/L)
Ca+2 Ions .
5. (mg/L) 8.4 94.8 40.28 34.82
Magnesium
6. Hardness 32 305 142.85 I
14z 113}
(mg/L) '
Mg+2 Ions
7.
(mg/L) 7.717 74.11 34.71 27.05
www.ijner.inf Y
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3‘-1 Chloride
(mg/L) L 992 219.25 206.72 ]
9. Nitratc
(mg/L) 6 129 35.75 ’ 40.60 /
10 Fluoride
. (mg/L) 0.32 42 1.27 2.20 ]
L“ DS
' (mg/L) 724 2652 1497.7 746.36 ’
L‘Z EC 605
(umhos/cm) 3759 2135.5 1066.23 J
Seasonal Temporal Variation of Drinking Water Paramélers in Churu Tehsil,

Churu District, Rajasthan
Graph No. 1.11

Seasonal Temporal variation of

pH in Churu Tehsil (2016)

~ Graph No. 1.12
Seasonal Temporal variation of
Total Alkalinity in Churu Tehsil (2016)

9 Total Alkalinity
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Graph No. 1.13 Graph No. 1.14

Seasonal Temporal variation of
Total Hardness in Churu Tehsil (2016)

Seasonal Temporal variation of
Ca+2 Ions in Churu Tehsil (2016)

Total Hardness
800
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g 500
T 400
Z 300
s
f. 200
100
0 | Bebened
Minimum Maximum Average
" | @ Pre-Monsoon 46 732 284.95
B Post-Monsoon 53 660 243.55
www.ijner.info

Calcium
150
E 100
=
-~
3 50
0 - l
Minimum Maximum Average
H Pre-Monsoon 8.3 1344 416
¥ Post-Monsoon 84 94.8 40.28
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Graph No. 1.15 Graph No. 1.16
Seasonal Temporal variation of Seasonal Temporal variation of
Mg+2 Jons in Churu Tehsil (2016) Chloride in Churu Tehsil (2016)
s Chloride
Magnesium - ——
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00—
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H @ | : -
= | Q
s o 400
|
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° F‘ 0
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@PreMonsoon | S%3 9622 won ‘ B Pre-Monsoon 20 1140 2783
!‘IM.\““ l 177 7411 RTR; | ® Post-Monsoon 12 992 21925
Graph No. 1.17 Graph No. 1.18
Seasonal Temporal variation of . Seasonal Temporal variation of
Nitrate in Churu Tehsil (2016) Fluoride in Churu Tehsil (2016)
140 3
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100 .l ° 3s
2 » =
: @ § 25
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; = 15
. Mini Maxi A °»; ==
- e — i ° Minimu Maximu
| = Pre-Monsoon 9 131 319 i & Average
| B Post-Monsoon 6 129 35.75 SPre-Monsoon | 037 467 139
B Post-Monsoon 032 42 127

A 4

Most of the statio(s are having drinking water of very poor and unsuitable categories
with water quality ranging from 75 to 100 and >100 respectively. From the field survey
it can be concluded that the supply of pure and safe drinking water was inadequate in
the town areas and was almost non-existent in the rural areas in the district. Piped water
is available only in limited locations and only a small segment of the total population
was benefited by the public water supply scheme. Tube wells, bore wells and hand
pumps are the most common source of drinking water. Some of these may be safe for
use while others may not be safe for drinking purposes. As a result scarcity as well as
bacteriological contamination of water affects a large number of people.
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Graph No. 1.19 Graph No. 1.20
Seasonal Temporal variation of Seasonal Temporal variation of
TDS in Churu Tehsil (2016) EC in Churu Tehsil (2016)
™S EC
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Conclusion

In the present study, from @naly8js
that almost d” palamctus are cxhlbl ng valucs

2IONSQON i, ot defific any certain pattern in these
mcreasmg, or deciCasing, ﬂ”" nds TDS ¢ stly exhibits decrease in values while
§ they also Tound to have mcrc.ased values. The reason can be attributed
ioly as a result of grcatcr lcachmg and decrease in

samples in b( (
drinking water 'ty lif in the s}
' "‘%"I:M me gL
understand the quah} ‘
protcct the drinking water sources.

Suggestions
. The governments should concentrate on education, producing more fresh water and

reducing the waste!:
. Water desalination by using renewable energy sources (solar energy can used but

‘ might bc. expensive at the moment and cheaper technologies should be developed).
A _Appropnatc price water policy should be adopted. Reduce the water waste in
industries and homes by setting a realistic price on water.
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4. Improve irrigation and agricultural practices. Reduce the water use fo]': fz:'tlll(l)l:ag‘
and agriculture by using modern techniques such as drip irrigation. Ira
methods used in some countries are not efficient and there is too mugh wastg .

5. Farmers to be educated against excessive use of pesticides and chemical fertilizers.

Renovation and Upgrading the water supply infrastructure and networks to

reduce water losses from the storage, transmission, and distribution system

Educating the public about this important issue and encouraging to contribute to

the solutions of the water scarcity problem. Educate people to change consumption

and lifestyles. Creating awareness regardmg drinking g uality aspects.

8.

pollutants from contaminated acquifer
9. Recycle wastewater

10. Artificial recharge of groundwater and rain water harVesti

15. Holistically manage ecosytems ..
16. Improve distribution infrastructure %
17. Shrink corporate water footprmts

review. Internatic nal Joura] of Engineering Research, 2012, 2: 3155.

[3] WHO, guidelines for drinking water quality. Vol.1, Geneva, World Health
Organisation. 1999

[4] BIS IS 10500 (1991),standard parameters given by Government of India

[5] BIS IS 13428 (2005), Standard parameters of drinking water given by Government
of India.

[6] RgssiFer, H.; Owusu, P.A.; Awuah, E.; MacDonald, A.M.; Schifer, A.l. Chemical
drinking water quality in Ghana: Water costs and scope for advanced treatment.
Sci. Total. Environ. 2010, 408, 2378-2386. % 3 %
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