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. 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 optirrial utilization overtime is a 
major c?ncern for p_la~ing and p:ogramming sustainable development in developing 
economies. And India 1s 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 derriand top priority to recognize them as a n~tural ~esource 
management issues. The World Bank report on Water Economy of India env1s~ges a 
turbulent future by 2025 and suggests to the reform the water sector at the earhest to 
squarely face water sector challenges of the 21st century. The comfortable pos~ti~n of 
water balance clearly indicates that the non-availability of water is not the baste issue 
for India, but to develop and manage now finite and vulnerable, but renewable water 

· resources in an optimal manner to promote sustainable de..v..elopment in India, is the 
basic issue. ~"\ · 

Water is essential for sustaining life, and adeq~ safe J accessible supply of 
water must be available to all. Human and plant b,(fd; sists o 60% and 90% water 
respectively. Access to safe drinking water is essentia jc right 
and a component of effective policy for heac1J11"'0I,otection. drinking r risks in 
developing countries are mainly associa with microbial mination with about 
two dozen infectious diseases related ter qua , . Millions e f le all over the 
world particularly in the developin .. · g their li every year from 
water borne diseases (Amal et·a 2001). ter contai ·ng iruses, bacteria and 
protozoa, for drinking and c , as wel ntact wi ·t and its intake during 
bathing and washing, or even inha · ion of sma lets the form of aerosols may 
result in spread up diseases like c · era, typh · illary dysentery, infectious 
hepatitis, leptospirosis, giardiasis and gas , ententJs dgil, 1998). 

Chemical c~tmmof~· er either naturally or by anthropogenic 
sources, is a m er of ~flous co . C chemicals do not show acute health 
effects unle y enter 1 , the body in appreciable amounts, but they behave as 
cumulative poi howing t · adverse health effects after a long period of exposure. 
The us f variou '. cturally c , le synthetic compounds in the fields of industry 
and/gaa lture has a ~ -any p entially toxic che?1ical ~ubstances in the aquatic 
env1ro~~t11 Of these, . · 1mpo ant ones are arsemc, banum, beryllium, cyanide, 
fluoride, le'aqf ~ ercury, m~ ~ nitrate and nitrite, selenium, silver etc. amongst the 
inorganic con1t@,~ts and ~ea ides, polynuclear aroma ti~ hydrocarbons, phenols etc. 
among~t the org)~b~tttue . s. There are oth~r che~1cal constituents, which . are 
nontoxic, but affecl{,the ast · Ve and organoleptlc quahty of water. These include 
aluminium, chloride(colour, copper, hydrogen sulphide, iron, manganese, dissolved 
oxygen, zinc, sulphate etc. 

~herefor~, the need to monitor drinking water quality has been universally 
recogmsed and 1s a necessary safeguard against a large number of health hazards. 
Review of Literature 

D. Mu~alidhar~n, anitha P. Nair, V. Sathya Narayana (2002) conducted a 
study about high fluonde concentration in Rajgarh Tehsil, Churu. 

S.~ut~iar, . V. ~h~iimpa and Susluna Singh (2008) determine the bacterial 
contammations m drmkmg water in rural !~~as of Northern Rajasthan. 
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--...____,,,,- R. K. Khanna, R.S. Rat/tore, C. Sharma (2009) indicated about the suitabil~ty of 
solar desalination techniques in Rajasthan to produce potable water from available 
brackish water. • t d 

· Hashim committee report (1993) dealt with various issues related to mtegra e 
water resource development in the country. Vyas Committee report (2004) Sugges~ed 
the state (Rajasthan) water policy to advocate an integrated approach and developing 
additional water sources. · 

-Rajdeep Yadav, R.N. Yadav, M.P.S. Chandrawat and Sanjay K .Sharma (2008) 
assessed the fluoride, Ph and TDs values in potable water o war, RaJasthan. . 

The study is very significant as it deals with the spa · lli tion of water quahty 
which is very helpful in cre_ating policy for the -:!l_tainable .elopment of water 
resources. This will also help in detection tate born 1seased and better 
management of health problems. 
Statement of the Problem: 

The study area having desertic c , aition where wa · ~· precious resource. 
Increasing population growth, dwi].£1 Ang natur an has been 
consuming for centuries and deteri~ l · of ov. - a environmeg.t quality are the 
basic problem society is facing t ay. Unu<!i!i,..,,.~~~ developm~ a~ ivities create many 
problems. Increasing.populaf s specific creased t ressure on water and it 
directly affects the quality of wate o the pre stud).: Qualitative Analysis of 
Drinking Water in .Churu District wt ecial R) e to Sustainability" has been 
taken for research study and analysis. 

A brief cri · , · . · , g to tlie contamination of the drinking 
water_ in d~-ffer . t parts · 1s r t"'e fiURl~Raf~han, India and its source and also its 
extent has b 1 ~~sented. 

The . rk ~i~ nted i~ t thesis deals_ w~th the statistical analysis of drinking 
wa~~iahty para ~ s m the ec d drmkmg water samples of Churn tehsil in 
Ch~~ct of Raj •~in, India mapping the potabili_ty of drink. ing water in the 
study ar ~ uc~ an att t woul help the water authorities in taking decisions to 
pro!ect the ~ - 1ty of wa £3' xesources and to execute the suitable water treatment 
design. . 
Hypothesis of th • udy-" · 
For the res~arch ~tu :tlfo foll ing hypothesis has been formulated: * There 1s spatial mporal variation in the quality of potable w t * Th . . . a er. 

ere 1~ mcreasmg pressure on water resources due to increasing population * I~creasmg pressures on water resources adversely affects its 1 ·ty· 
simultaneously human health. qua 1 and 

* The measures of water conservation trends to increase the availab1·11·ty of t bl 
water. · po a e 

Objectives of the Study 

:~:if;e~;~~~:~:c::1:: ~::/;~:~l:~:::~e following objectives for the stud}' on the 
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* To detennine the present status of water resources in Churn district. * To detennine availability of Potable water in the study area. * To detennine the spatial variation in quality of potable water. 
* To establish relationship between population and availability of potable w~ter. * To suggest measures for sustainable availability of potable water. 

Study Area 
Churn 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, Sika d Jhunjhunu disricts of 
Rajasthan and Hissar district of Haaryana in the east, ~r trict in the south and 
Bikaner dist~ict in the west. It has a vasy area of 131 .95 Sq. . The population of 
study a_rea 1s 2,041,172 according to 2011 c~~u~ gricul re is the principal 
occupation of the people of Churn providin employ to [6'. ~~~rking 
population. The district comprises of six ·1s viz. ~arh, Tararutflf; Churn, 
S~rdarsh~har, Ratangarh and Sujangarh. I s linked by roads ~ -railways with Delhi, 
Jaipur, Btkaner, Jodhpur, Hissar ect. IJJ also co~ted with miH@l.Jjghway No. 65. 

Churn is characterized by shitffffl~~d dun . ~~ urn exper1gi(es harsh and dry 
desert climate conditions with e emes o'N~.RJ e (reac ~o0C'in summer and 0°C 
in winter} with irregular err · w rain fa1l~~t 32mm. tl!r annum. The area has 
scanty vegetation. 

There is no perennial surface · r source -~ · tudy area. Therefore ground 
water becomes very important for fulfill the requf ments of drinking water. Rapid 
growth of popul o ~ reasipg~ a • demand are key factors for t,he over 
exploitation of ;rater w . a ~ eets4h~qu . of water. 

Gro~at{~ in the y area is affected with high range of fluoride, chloride 
and nitrate~rua,b(mt~. Fe ocks in the study area are highly brackish and saline, 
facing e proble ir,unavailab1 of afe drinking water. Therefore Govt. planned a 
pro· t n e 'Apani o· na' to en e the supply of potable drinking water in these 
blocks.l"1_~ roject sup -~ canal water in few blocks of the study area like-Rajgarh, 
Taranagar,~, · etc. 
Irregular, errat~ ow rainfa extreme temperature, arid climatic conditions are 
unfavourable for t~~fopme of water resources in the study area. 
Data Collection an ~./searc ethodo/ogy 

. Primary ands ondary 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, c_ensus 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 detennine the spatial quality 
of potable water in the study area. The chemical analysis or 20 randomly selected 
water sample collected from the study ~ ifferent quality parameters graphs make 
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to show the quality of water in the study area. The graphs has . been showed the spatial 
and seasonal temporal variation of quality of potable water. 
Different statistical techniques has been used to present different socio economic d~ta 
in proper manner. Percentile analysis has been used for socio economic data analyst~. 
Statistical diagram like Bar and graphs has been useful to represent data analysis 
properly. For Experimental analysis correlation and regression analysis has b~en used 

and WQI index has been find out. 
Sampling 

To evaluate contamination of potable drinking cate\z. water samples were 
collected during 2016. The samples were collected in at'ftl"-pr~ cleaned high-density 
polystyrene bottle of 1.5 L capacity. Two sets of wa samples ere collected at each 
of the sampling points. One was for the measuremfn'r nions. other, for analysis 
of cations and trace elements was acidifiedr'{ith 1 % Jht' cid--t , e the 
formation of precipitates and to keep t-\netal ion • the disso ved state. 
Temperature, pH, electrical conductiv' , redox potential ~ft) salinity and total 
dissolved solids measurements w~ , onduc~ ed ott, site with~ rtable HACH 
conductivity meter which was calibfatea'R['ror to ~ of re~ding}ifhe samples were 
kept over ice in an ice ches · nd tranipo~~ o the inor · anic laboratory of the 
Rajasthan PHED, District La rift , Churu, a than for . • lysis. 
Sample Size and Period of the Study 

Drinking water samples from a to . of 20 sa P.l!Jl sites of 20 villages of Churu 
Tehsil were collectedJ he total water co ~ o_n in_d>'ne year of 2016 is divided. in ~o 
two seasons, one ~ re ~ onsQon aiicU1;1~nt i~ne IS post monsoon. The samplmg IS 
carried out, d ng April~ Q 16 for pre mot'ts"<ffln season and in September- October 
2016 for p ~ttlo soon seasS from manually operated tube wells and hand pµmps of 
varying . epth, b~~ell, fresh ter pond, Johra, govt. water supply, water cooler and 
Kui di/Tanka. 
Ph cslfo-~hemical An If.sis 

Al1'h~~~?1Ples w} r.("ru1alyzed for the followi~g Physico-chemical parameters; 
pH, Total Al a tty (TA), ~ oJ~Hardness (TH), Calcmm hardness (CaH), Magnesium 
hardn~ss (Mg , ~ hlciride, itrate, Flu?ride, Total Dissolved Solid (TDS) and 
Electncal Conduct~ t~ C . he analysts of water samples were carried out in 
accordance to standJ d analyt c, 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. 
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If lntc1·nnl h1n11 .J ournol ol cw 1', rll Hcscurc, \ o umc-

The Spatio\ variations of physico-chcmicnl characteristics of the drinking 
·•-._ 

Result.'- am/ Di.'icm,.,·iot1,'i 
water in the study arcu of Chun.1 District in 20 16 arc discussed below. 
H , There ls s11Rll11I -temporul vnrlntlon In the qu111lty or polnblc water In Churn tch11II, Churu 

district, R11justl111n 

Chnru Tchsll ot' Churu Olslrlct In Ru lnslhnn (2016) I 

As per I.S. Spccificution I 0500 {Drinking Water} 

Description 
Colorless liquid ' 

S.No. Sample Station Water Sample Odour Colour Taste Water Temp. Air Temp. 

I. Thailasar Fresh Water Pond Unobjectionabl~ ~ Nil ~et9blt 24.5 - 37.4 

2. Asloo Slalion Johra UnobjectioJ1.iile Ni Agreeable... .. '" 21,5 37.6 

3. Asalkheri Bore Well Unolu_e-t801!ahlc. Nil 1'- Agreeable t ,./13.9 37.5 

4. Bas Dhakan Bore Well 1 nobjectionable.. '- A ll Agre~ ,le , 23.7 36.7 

5. Boonliya Hand Pump v u 1objectionable , ...,.l'Nil Agr~la ,le 24 37.5 

6. Kolwad Tai Hand Pump 
, Uno!>J._~tionable ~ il 1~ehle 23.9 36.8 

7. Hunatpura Tube Well Unobjeclicil!.._te NII," ? Agreeable 23.8 36.8 

8. Gajsar .,Iu,be W II Unobjectionabl~ Nil Y Agreeable 23.8 36.8 

9. Kunsisar •Kiii/Kundif anka.l& ~ Je_ctronatile ' Nil Agreeable 24.5 37.5 

10. Dhadhar A Kui/Kundi/11QM Unobjectionable - Nil Agreeable 23.9 36.8 

11. Dhamefi-..., '-. Water Cooler "" '-. Unobjectionable Nil Agreeable 24.5 37.8 

12. ~ atra '-Wat.er Cooler ~ ll.objectionable Nil Agreeable 23.8 36.8 

13. l~ b!!_~,~ ural) 1t~~u~ 
l.lll~ h'linable Nil Agreeable 23.5 37.5 

14. Churu ~ ,CL).Oi ) Govt. WateiSu~ y.,,,. 
Unobjectionable Nil Agreeable 23.5 36.9 

15. lndrapur~\, Gtvl. Water Su1>P~ 
\ Unobjectionable Nil Agreeable 24.5 37.5 

'-

16. Jhariya ".j fandjitatp • IJ. ) Unobjectionable Nil Agreeable 25.9 36.8 

,tu6e Well 
\7' Unobjectionable Nil · Agreeable 

17. Sirsali 
24.5 38.8 

18. Ranasar Tube Well Unobjectionable Nil Agreeable 25.8 36.8 

19. Suratpura Bore Well Unobjectionable Nil Agreeable 26.5 37.5 

20. Motisar Bore Well 
Unobjectionable Nil Agreeable 23.5 35.9 

Tnhlc I.I 
Physlco-chc1nlc11I p1m1111ctcrs or Drlnkht,:t Wntcr or 

Source : Primary Data Collected by Rescnrch Scholar 
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Tahir j';o. U Pla~cal Cllantttmtin of Drwing Watn Saq>lrs of 
Chm11 T mil of Chnl Dislrld In Rajaslhan 

fu Moa,ooa Snwn (2016) 

L n.a,,. Fm Wm Pml 0.09 l6 411 529 237 94.8 292 70.95 1120 IOI 0.71 2216 3165 0 65 Bill. llDI. 16 Absrd I O 

l Alloo 
Slllial Jdn 0.09 8.4 305 115 43 17.2 72 17.49 1140 15 1.44 TIS 1111 0 6.1 1J BDL 6.8 Almi I Ab,eill 

l Asaltni BceWel - 0.1 19 148 360 151 60.4 20!1 50.78 278 22 031 2100 3000 0 6 IJ 0.01 8 Abted <1 Aha 

l a'!:. Bee Wei 0.03 SJ 462 161 fil 26.8 94 2284 176 131 1.8 1470 2100 0 6.1 BDI:. llDL 7.6 Abm I Ab9ml 

i 11oa1iiJa Haadl'llq> OJ U 651 516 m 68.8 344 13.59 137 28 112 1696 2422 0 6.4 llDI. 0.01 11 Abeet <l Ablmt 

l ~ · Hal l'llq> 0.12 8.4 396 105 40 16 65 15.79 123 27 199 1298 1855 0 7 11 0.0. 8 Abm I Ab9ml 

i. lmlpm Tu Well 0.16 7J 586 192 78 31.2 114 27.7 333 II 2.05 2146 3065 0 69 0.6 BDL 9.6 Abm <l Ahn 

l 0..- TuW"1 035 8.4 258 158 61 25.6 94 22.84 202 86 1.14 1590 2271 0 6.1 IIDL BDL 91 Almi <l Ab9ed 

,. Kmta Jtmlimi/fanb 0.41 7.8 333 156 fil 26.8 89 21.62 163 8 0.79 1191 1701 0 6.6 13 BDL 1.6 Abm <I Ahlem 

a llalm- KailKiai/Tanb 0.4 7.6 435 732 336 134.4 396 96.22 315 18 0.93 1740 2486 0 6.6 5.11 BDL 111 Almi <I Almi 

11 lhmi Wm-Coolll 014 1.0 368 188 78 311 110 26.13 176 20 0.42 920 1314 0 7 14 BDL Ill Abeet <1 AD6!'III 

11 Sm Wmeocm o.48 1.1 562 m 46 1s.4 69 16.16 so 12 u 1034 1,111 o 6.6 161 BDI. 10 Absm <1 Absm 

Cho Gort. We 14. (Ma+ 0.64 7.4 243 264 12148.4 143 34.74 33 29 0.71 192 1131 0 6.4 
0G) 

15. lDlnpn Cicll-1.We 0.8 7.6 707 112 45 18 67 16.28 65 19 4.67 1200 1714 3 4.8 
SawlY 

16. lmiya Bmll'lllq, 09 11 582 46 22 8.8 24 5.83 20 22 1.4 1055 1507 12 4.8 

17. Simli Tube Well 130 7.1 409 568 206 814 362 87.96 484 8 09 2644 1m 4 4.8 

II. Rnsar Tube \lhll 0.63 7.0 460 317 128 512 189 45.92 380 16 0.88 2310 3300 0 6J 

19. Sul1lpn BceWeD o.n 7.9 S95 528 238 951 290 70.47 259 72 1.4 1764 2520 6 5J 

20. Molisar BceWell 0.75 8.6 520 374 171 68.4 203 49.32 22 44 1.8 1333 1901 0 6.4 

7.4- 243-595 46-732 22- U- 24- 5.83- 20- g.131 0.37- 7li0- 1085- 0-12 8.6 336 134.4 396 96.22 1140 461 2614 3777 4.8--1.0 

Am 0.044 7.86 472.85 284.9l 119 47.6 155.1 40.32 278.3 379 1.39 1435.2 2050.05 1J5 611 

= 
.. - - -Wbm- TA T olal Alblinily, Ill Tola! Hardoetl, CaH Cala1111 Ha-dnt.u, MgH - Magnesium Harms, a - Chloride, 

i,,-1" Nilnlt, f •a Fluoride, IDS= Tola! DiuolwdSolid.!, EC=- Elttlriw COIOIC1ivity. 
All pmmelttl n tiqnssed in met emp pH and EC. EC is expa1td in µmhos/cm. 
Ca-1= Ca mgiL (a CaCO,), Mg+i= Mg mwL (u CaCOi). 

- -- . 

7.01 BDL 16 Absm <1 

6JI BDL 171 Ahsm -ct 

1108 BDI. 111 Absm <I 

26.07 BDL 314 Abm <:I 

3.61 BDL 12J Abm <I 

rn BDL 116 Ahm <I 

7.01 BDL 16 Abm I 

0.6-
26.07 3.6-32.1 Abiml I 

4.41 1192 Ahsm I 
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Table No. LJ l'hpicv-Chmital C\aramrislia of Drillmg Wllfrr s-.Ies of 
c.1nn Tmil of 0.11111 District la Rajmliu 

Post Alam Smou (2016) 001I 
I 

. ,_ , . ... '-,i, c.+2 "+ n,,... w s.i,- .. w.. Ttlll u. -.!15-n TmliilJ ,. - Tlbl Tlbl Cal 115 K .. •5111t ~-- ...... E-mi s... asfa+ II . - .. 11lr .. , 1ff ... r.2+ 

I. 1hailasar l?Sh WRIPw 1.23 ll 410 «Xi 180 71 226 54.91 917 102 IJ6 2246 3145 !'i) 6.45 l.61 IBDl 51 

2. Asloo kin l..38 8.6 Stltim 294 12 32 12.8 50 12.15 992 21 1.94 771 loal ND 6.24 186 IBDI 7.1 

3. Adlm BoteWel lJ7 1.1 607 284 122 48.8 162 3936 194 15 us 2125 3010 ND 614 J.4j IBDI l67 

4. Bu BceWell 1.40 1.1 IJwm 517 540 245 9S 295 71.68 417 129 0.73 mo '1962 ND 6.10 146 BDL 1.95 

5. Bocui}'ll Hmdl'llq, 1.41 7.1 5m 478 173 691 305 74.ll 193 31 1.92 1630 2121 ND 616 1.1D 0.01 9.12 

6. Komd Hmdl'llq, IJ9 SJ Tai 363 98 41 16.4 l7 13.85 98 14 IJ4 1207 1724 ND 6.91 1.45 BDI 9 
7. liunllpml TdleWel 1.40 7.7 484 110 45 18 65 15.79 Ill 9 u 2132 2954 ND BDL 9.15 IBDI !1.41 
l Gajsar TdleWel 1.47 1.6 459 161 68 27.2 93 22J9 171 94 0.81 1474 1120 ND BDL 914 IBDl 935 
9. Klllsia Kui/KmJli/fda 1.49 1.4 2jj 187 80 32 107 26 113 6 051 1256 1937 ND BDL 9.78 IBDl 10.6 
10. Illadlar KuilKmdll'llh lJ7 SJ K38 254 Ill 44.4 143 34.74 107 1 0.98 1612 2303 110 6J4 911 IBDL 12.9 
11. Ihmi WmCocm 1.58 7.8 482 364 163 651 201 48.84 146 21 0.6 1044 1491 ND 6.l'T 9.45 IBD1 151 
12 Salrl Wmeoolfr l.62 7.7 703 261 113 45.2 148 35.96 118 II I 1206 im ND 5.87 1010 IBD1 U.1 

U. Cmm Hmdl'llq, 1.65 1.1 (Rm!) 282 211 88 35.2 l2J 29.88 28 61 0.9 724 605 6.5( 561 11.89 IBDl 191 

Cbmu(M Govt. Wm l.n 7.7 168 220 92 36.8 128 14. a+OOJ SIJAiy 31.1 40 '11 0.32 780 1017 1.8 rn 1230 IBDI l9J 

15. Iimpo Govt Wlkl 1.86 7.6 698 147 63 2.51 84 20.41 S.....h. 60 18 41 llli 1665 410 5.90 1610 IBrn. 235 
16. Jlmiya Handl'llq, 1.98 7.6 454 159 66 26.4 93 n.59 34 24 117 999 1611 6.80 611 12.08 IBDl 20.6 
17. Simli TdleWell 2.10 1.2 312 660 131 94.8 423 1018 103 6 0.45 2652 3759 2.l 6.14 013 !BDI 451 

18. Rmasar TooeWell l.63 8.3 822 n 31 12.4 46 11.17 206 15 0.84 2286 2787 15 rn 2.11 BD1 51 
19. BoteWtll 1.42 7.7 389 119 43 171 16 18.46 148 62 1.9 1755 28(,9 3.20 3.90 752 BDL 7.6 

20. Molisar BceWell 1.15 8.5 859 53 21 8.4 32 1.n 112 36 1.6 1310 1914 4.80 6.21 5.01 BDL 125 
1.1.5- 11 21- 8.4- 1.n- 0.32- 724-Range 168-855 53-6@ 32-30' 22-991 6-12! 60.5- 11- 3.9- 0.23- BDl 51-451 21 8.6 245 94.8 74.ll 41 2652 3159 6.8 6.98 16.l 

Mmn 1.54 17.8, 455.85 243.55 100. !40.2! 1428: 34.71 219.25 35.75 117 1497., ~135.' 1.62 5.13 752 .. -Whefe.. TA - Total Alb.linity, TH - Total Hrilm, CaH - Calcium Hardoes.,, MgH-Magnrsimn Haidoem, a -Chloo.de, 
lit)= tflfDJr, f ·= f1ooride, 
IDS= Total Dissol~'?d Solids, EC= Eledrical Cooductivity. 
All pmmen are eqmsedinmglL m:q,t pH 11111 EC. EC is expimed in Jmlbosfan. 
Cl+i=Camg,'L(as C.,CO,),.Mgil=MgmglL (as CaCOi). 

pH 

0 13.Tl 

Absm l Ahsml 

Ahlm <1 Ahlm 

Abseu <1 Ahlm 

AbseD <1 AbseD 

A1-DI <1 Ami 

AbseD <l Ahsml 

AhEI <1 Absm 
Abseil <I Absm 

Ah:.m <1 AbseD 
AIRD <1 AbseD 

Absffl <I AbseD 

AbseD <I Absm 

AbseDi l Amad 

AbseD <1 AbseD 

AbseD <I Alm! 

Absea <1 AbseD 

Alm! <1 All5l!'li 

Absm <l Amem 

Abm <I Absm 

Abm 1 Absm 

AbsM l Abm 

pH, an indicator of acidity is a measure 
base and formulate a close relations~ mong 

of water's ability to neutralize 
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-chernical and biological processes in 
the aquatic ecosystem. The equilibrium between these two ionic species is influenced 
by reactions with acids and bases introduced into the aqueous system. 

Table 1.4 
Suitabilit of Drinkin o, 1996 

S.No. 

2 

3 

pH Range and 
Potability nature 

Drinking Water Samples source Point 

Not Potable 
< 6.5 

Potable 
(6.5 - 8.5) 

With in Permissible 
Limit 

Not Potable 
(> 8.5) 

Above Permissible 
Limit 

Pre-monsoon 

Nil 

Boontiya, Ko 
Gajsar, K · 
Satra, Ch 

OG), 

Post-monsoon 

Nil 

Sirsali, 

1
, otisar 

Asloo Station 

Spatial Variation of Drinking Water Quality Parameter 
(pH) in Churn Tehsil for Pre and Post Monsoon 

Seasons 
9 

8.5 
J: 8 
a. 7.5 

7 
6.5 

6 
5.5 

5 

-+-Desirable Limit -a- Permissible Limit 
-.-Pre Monsoon Season -,f-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. Higher 
pH may cause incrustation sediment deposit and · difficulties in chlorination for 
disinfection of water. 
Total Alkalinity 

In pre-monsoon total alkalinity ranges from 5 mg.IL and 168 to 
859 mg/L in post-monsoon. Average value in pre- 2.85 mg/L while it 
has decreased to 455.85 mg/L in post-monso . re-mo on season 98.59% 
samples are found to have alkalinity valui5s igher tB . e gh! llesir-ab value 
120 mg/L stipulated by ICMR and WHO a i ost-mo SQ_~ all samp e having 
alkalinity values more than the desirable~ - it. In ground wafe~ ost of the alkalinity 
is caused due to carbonates and bicar~ J'ates. 

1000 
.c 800 

gr1r o. 1. . 

Spatial Variation of Drinking Water Quality 
Parameter (Alkalinity) in Churu Tehsil for 

Pre and Post Monsoon Seasons 

] 600 . 
400 .:.d < 200 

0 

Desirable Limit -a-Pennissible Limit 

_,._ Pre Monsoon Season Post Monsoon Season 

Total Hardness 
. The determined !otal hardness in all stations ranges from 46 to 732 mg/L 

durmg pre-monsoon havmg 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 domestic, drinking 
and industrial purpose can also be determined (Mitharwal et al. , 2009). 

.2 

3 

Gra h No.1.3 

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

800 
700 
600 
500 
400 
300 

'E 200 = 100 
-; 0 .... 
0 

~Desirable Limit -Pennissible Limit 
_.,_ Pre Monsoon Season ---Post Monsoon Season 

Po le 
(200-600) 

With in Permissible 
Limit 

Not Potable 
(> 600) 

Above Pennissible 
Limit 

0, 1996) 

Drinking Water Samples source Point 

Pre-monsoon Post-monsoon 

loo Station, Bas Dhakan, Kotwad Tai, Asloo Station, Kotwad Tai, Hunatpm, 
unatpura, Gajsar, Kunsisar, Dhameri, Gajsar, Kunsisar, lndrapura, Jhariya, 

a, Churu (Rural), lndrapura, Jhariya, Ranasar, Suralpura, Motisar 

Thailasar, Asalkheri, Boontiya, Churu 
(M Cl + OG), Sirsali, Ranasar, 

Suralpura, Motisar 

Dhadhar 

Thailasar, Asalkheri, Bas Dhakan, 
Boontiya, Dhadhar, Dhameri, Satra, 
Churn (Rural), Churn (M Q + OG), 

Sirsali 

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 du.ring 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 
falls 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. 

s. 
No. 

2 

3 

225 
200 
175 
150 e 125 = 100 ·.; 

-; 75 
u so 

25 
0 

< 75 

Graph No. 1.4 

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

-+-Desirable Limit Permissible Limit 
...,._ Pre Monsoon_ Season Post Monsoon Season 

re 

Acceptable 

water samples for drinking based on 
cium (WHO, 1996) 

Drinking Water Samples source Point 

Pre-monsoon 

Asloo Station, Asalkheri, Bas 
Dhakan, Boontiya, Kotwad T al, 
Hunalpura, Gajsar, Kunsisar, 
Dhameri, Satra, Choru (Rural), 

_ Churu (M a + OG), lndrapura, 
Jhariya, Ranasar, Motisar 

Post-monsoon 

Thailasar, Asloo Station, 
Asalkheri, Boontiya, Kotwad 
T al, Hunatpura, Gajsar, 
Kunsisar, Dhadhar, Dhameri, 
Salra, Churu (Rural), Churn (M 
Cl + OG), lndrap11ta, Jhariya, 
Ranasar, Suralpura, Motisar 

75-200 Allowable 
Thailasar, Dhadhar, Sirsali, 

Suralpora Bas Dhakan, Sirsali 

>200 Not potable Nil Nil 

Source : Primary Data coll!cted by Research Scholar 
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Magnesium 
Magnesium in the sampling sites ranges from 5.83 mg/L to 96.22 mg/L in 

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 respectively. 
In both the seasons various samples are showing magnesium values high~r 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). 

s. 
No. 

2 

Gra h No. 1.5 

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

110 
100 
90 
80 e 10 

.:! 60 "' so 
40 

t111 30 = 20 
10 
0 

< 50 

50-100 

..._ Desirable Limit 

...,_ Pre Monsoon Season 
-a-Permissible Limit 
_.,_ Post Monsoon Season 

Acceptable 

Allowable 

ater s les for drinking based on 
HO, 1996 

Drinking Water Samples source Point 

Pre-monsoon 
Asloo Station, Bas Dhakan, 
Kotwad T al, Hunalpura, Gajsar, 
Kunsisar, Dhameri, Satra, 
Chum (Rural), Chum (M a + 
OG), lndrapura, Jhariya, 
Ranasar, Motisar 

Thailasar, Asalkheri, Boontiya, 
Dhadhar, Sirsali, Suralpura 

Post-monsoon 
Asloo Station, Asalkheri, 
Kotwad T al, Huoatpura, Gajsar, 
Kunsisar, Dbadhar, Dbameri, 
Satra, Chum (Rural), Chnru (M 
Cl + OG), lodrapura, Jhariya, 
Ranasar, Suratpura, Motisar 

Thailasar, Bas Dhakan, 
Boontiya,Sirsali 

3 > 150 Not potable Nil Nil 
Source : Primary Data collected by Research Scholar 
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Cl 

1250 

1000 

750 

500 

:i:: 250 u 
0 

Graph No. l.6 

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

-+-Desirable Limit 
...-Pre Monsoon Season 

_.Permissible Limit 
..... Post Monsoon Season 

Table 1.8 inking based on 

s. 

2 

3 >600 Not potable 

Pre-monsoon 

Bas Dhakan, Boontiya, Kolwad 
Tai, Kunsiw, Dhameri, Satra, 
Ch~ru (Rural), Churu (M Cl + 

OG), lndnpura, Jhariya, 
Momar 

Thailasar, Adoo Station, 
Asalkheri, Hunalpun, Gajsar, 

Dhadhar, Sirsali, Ranasar, 
Suratpura 

Nil 

Post-monsQon 
Asalkheri, Boontiya, Kotwad 
T al, Hunatpura, Gajsar, 
Kunsisar, Dhadhar, Dhameri, 
Satra, Churu (Rural), Churu (M 
Cl + OG), lndnpun, Jhariya, 
Sirsali, Suratpura, Motisar 

Thailasar, Adoo Station.Bas 
Dhakan, Ranasar, 

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 (iso mg/L) stipulated by BIS and 

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

l11ternatio11a/Jaumal of New Era Research 

-157 -



UGC Approved Journal No. 64691 

I111pact Factor 2.380 

ISSN 2347-680X 

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

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) 

S. Range of Nitrate (mg/I) Potability nature 
Drinking Water Samples source Point 

No. 

<45 

2 >45 

150 
135 
120 

a, 105 ... 
"' 90 '" ... 75 z 60 

45 
30 
15 
0 

www.iiner.info 

Asal 

· Potable 

Post-mo'nsoon 

Asloo Station, 
· iya, 

isar, 
en, 

uru (M Cl+ 
drapura, 

a, Sirsali, 
nasar, Motisar 

' Thailasar, Bas Dhakan, 
Gajsar, Churn (Rural), 

Suratpura, 

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

Seasons 

a s::: 
"' .s 

<ii ·a l'll .Cl 
£--- 0 

0 -;;; 
< 

·c:: Q "' - "' ... a a ·c:: "' 11) "' >, "' ... "' 11) b ·= ;:s "' "' ] & ' <ijl ·;;; s "' s::: -0 00 .Cl 0 "' "' Cj § "' "' Cl 0 z .Cl .Cl 
"' Cl Cl < "' co 

"' 0 
co 

~Desirable Limit -Permissible Limit 
-.,,_ Pre Monsoon Season -e-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 I 2 9 mg/L in post 
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, ICMR 
and WHO). The nitrate contamination in ground water is due to the leaching of nitrate 
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 
than lppm. Its level above 1.5 ppm causes fluoros· um tolerance limit 
in human body is 1.5 ppm (WHO Standard). les an 0.5 - l Fluoride is also 
regarded as an essential constituent. 

5 
4,5 

4 
Q> 3-5 

"C 3 
-~ 2.5 
= 2 
ii: LS 

1 
0.5 

0 

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

Seasons 

,_ i:: . ·c: i:: "' -; e ... ·c: "' ,...., ,...., ol _; ·- ... "' 0 0 ol .:::-- ol b 0 ... -; ol ti) f-< ::s ti) Cll ..c:: 0 .E E E ol 0 ::s Cll Cll ol E- '<if ·;;; "O g. ... ol "O Cl) ol .!::: ·;; -; ..c:: 0 i 0 § ol ol i:: ..c:: Cl) 0 0 ..c:: ..c:: + ... ..c:: Cl) ol Cll 0 0 "O ..... 0:: f-< 0 -< en co ::s 2 u .5 .9 ol 0 ::i:: en co ::s ::E -< ..c:: u '-' 

2 ::s ..c:: u 

..,._ Desirable Limit -Permissible Limit 
~ Pre Monsoon Season ~Post Monsoon Season 

ol ... ... ol ::s -~ B- 0 ol ::E ... ::s 
Cl) 

_Fluoride concentration in the sampling sites ranges from 0.37 mg/L to 4 6? 
mg/L m pre monsoon and 0.32 to 4 .2 mg/L in post monsoon seasons hav· ~h 
average value 1.39 _and 1.27 mg/L respectively in both seasons Most f th .mg 

1 
e 

h · fl · • · · o e samp es are avmg uonde concen~rahon more than the pennissible limit 1.5 mg/L (BIS 
ICM~ and W~O) a?d suffenng from the acute fluoride problems. Groundwater usuall ' 
contams fluonde dissolved by geological fonnations According t c t 1 G y 
W t B d (CGWB) · . · 0 en ra round 

hia er oar . . , the aqmfers m this area are mainly composed of quartzit sc st and phylhte mmerals. e, 
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Suitability of Drinking water samples for drinking based on Fluoride 
WHO 1996 

Drinking Water Samples source Point s. Range of 
No. Fluoride (mg/I) Potability nature Pre-monsoon Post-mon!loon 

Asloo Station, 
Asalkheri , Hunatpura, 
Boontiya, Kotwad Tai, 

Kunsisar, Dhamcri, 
< 1.5 Permissible Satra, Churu (M + 

OG), Indr 
Jhariya 
Dha 

Asloo Station, 
Asalkheri, Boontiya, 

Kotwad Tai, 
Hunatpura, Kunsisar, 
Dhadhar, Dhameri, 

Satra, Churu (M Cl + 
OG), Indrapura, 
Jhariya, Sirsali, 

n sar, M isar 

2 > 1.5 Not Permissible 

hakan, 
Rural), 

uratpura 

Total Dissolved Solids 
The range of total d' 

monsoon and it is 724 t 
is 1435.2 mg/L in pre m 
that, most of the stations 
ICMR and W wi 
agricultural ac 
(Siebert, 20 I 

Gra h No. 1.9 

g/L during pre 
. The average value 

in P, monsoon. This shows 
mg/L stipulated by BIS, 

i , · act which can be due to 
temporal variability of runoff 

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

3000 

2500 
"' 2000 ::! 
0 
f'1 15.00 
'Cl 
QJ 1000 
0 
"' 500 "' i5 

-; 0 .... 
0 

E--

-+-Desirable Limit 
-ill- Pre Monsoon Season 

www.iiner.info 

Pre and Post Monsoon Seasons 

a ·c:: fl ] j 
0 0 

-Pennissible Limit 
_.,_ Post Monsoon Season 

~ ::) ,:..~!;,, 
•. -----··· 
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Table 1,1 f Sultablllty of Drinking water sample b011ed on TDS 
during pre- mon11oon and po11t -monsoon bHcd on WHO standard 

Potable chm 
BR!lcd on WHO 

Standard 
Rnngc of TllS 

(mg/I) 

Prc-mom,oon Po~t-mon~oon 

Acceptable < 500 
Allowable 500 - 1500 

Not potable > 1500 

Source : Primary 

Nil 

A1loo Station, Bu Dhalwr, 
Kotw1d T al, Kuni' 
Satra, Churu ( 
Cl + OG), 
Mo' 

Nil 

Kotwad Tai, G,jw, Kunsiw, 
ameri, Satra, Churu (Rural), 

(M Cl + OG), lndrapura, 
J iya, Motisar 

hal<an, 
., 

Suratpura, 

Electrical CmuluctivifJ! 

Spatial Variation of Drinking Water Quality Parameter 
(Electrical Conductivity) In Churu Tehsll for Pre and Post 

Monsoon Seasons 

-t-Desirable Limit 
...,_ Pre Monsoon Season -e-Post Monsoon Season 

The value of electrical conductivity lies between 1085-3777 µmhos/cm and 605-3759 
µmhos/cm and average values are 2050.05 µmhos/cm and 2135.55 µmhos/cm in pre and 
post monsoon seasons respectively. The co~c~ntration of ions, nutrient status and variation 
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_,.,7 

7. 
Mg+2 Ions 5.83 (mg/L) 96.22 40.32 27.66 

8. 
Chloride 
(mg/L) 20 1140 278.3 290.48 

9. Nitrate 
(mg/L) 8 131 37.9 35.64 

10. Fluoride 0.37 2.41 
(mg/L) 

4.67 1.39 

11. 
TDS 760 2644 1435.2 899.48 

(mg/L) 

12. 
EC 1085 3777 2050.05 1285.04 

(µmhos/cm) 

In the present study, from anal~ , re and nsoon data it can 
· er than the 

be concluded that almost all para 
permissible limits. At some sampli 
and at some sites these are dee asing i 
certain pattern in these inc g or de 
attributed to increase in concent · n as a re 
in concentration as a result of dilution. 

Table 1.14: Minimum, Maximum 

s. 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Parameter 

pH 

Total 
Alkalinity 

(mg/L) 

Total 
Harness 
(mg/L) 

Calcium 
Hardness 
(mg/L) 

Ca+,2 Ions 
(mg/L) 

Magnesium 
Hardness 
(mg/L) 

Mg+2 Ions 
(mg/L) 

Minimum 

7.2 

168 

53 

21 

8.4 

32 

7.77 

Maximum · 

8.6 

859 

660 

245 

94.8 

305 

74.11 

ot define any 
e reason can be 

leaching and d~crease 

tics of Drinking water Sampling 

Average 

7.87 · -

455.85 

243.55 

100.7 

40.28 

142.85 

34.71 

Standard 
Deviation 

0.31 

174.15 

195.79 

87.05 

34.82 

111.31 

27.05 
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8. Chloride 
(mg/L) 22 992 219.25 206.72 

9. Nitrate 
(mg/L) 6 129 35.75 40.60 

10. Fluoride 
(mg/L) 0.32 4.2 1.27 2.20 

11. TDS 
(mg/L) 724 2652 1497.7 746.36 

12. EC 
(~lmhos/cm) 605 3759 2135.5 1066.23 

Seaso11al Temporal Variation of Drinking Water 
Ch11ru District, Rajastlaan . 

rs in Churu Tehsil, 

Graph No. 1.12 Graph No. 1.11 
Seasonal Temporal variation of 

Hin Churu.Tehsil 2016 

9 

8.5 

8 

7.5 

6.S 

Pre-Monsoon 

Post-Monsoon 

Graph No. 1.13 
Seasonal Temporal variation of 

Total Hardness in Choru Tehsil (2016) 

Total Hardness 
800 
700 
600 ., 

:: S00 C ... 400 .. 
" = 300 s = 200 ... 

100 
0 

Minimum Maximum Average 

Pre-Monsoon 46 732 · 284.95 

Post-Monsoon SJ 660 243.SS 

www.iiner.info . 

Seasonal Temporal variation of 
Total Alkallnl in Churu Tehsil 201 6) 

Total Alkalinity 
1000 
900 

c 800 :s 
] 
< -; .... = 

700 
600 
500 
400 
300 
200 
100 

0 
Minimum Maximum Average 

Pre-Monsoon 243 59S 472.8S 

Post-Monsoon 168 8S9 45S.8S 

Graph No. 1.14 
Seasonal Temporal variation of 

Ca+2 Ions in Churu Tehsil (2016) 

150 

s 100 = 'ij 
-; 
U 50 

0 

Pre-Monsoon 

Post-Monsoon 

Calcium 

-Minimum Maximum Average 

8.8 134.4 47.6 

8.4 94.8 40.28 

Vol- JV, Issue 4, December 2017 

International Journal of New Era Research 

-164 -



., 
llfffHlt:I }"n,:l1Jr 1.380 

UGCApproved}oumal No. 64691 ISSN 2347-680X 

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

Gnph No. 1.15 
Seasonal Temporal ,>-ariation of 

M9+2Jons in Cburu Tehsil 2016 
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Seasonal Temporal variation of 
Nitrate in Cburu Tehsil 201 
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Graph No. 1.16 
Seasonal Temporal variation·of 
Chloride in Churu Tehsil 2016 
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Graph No. 1.18 
Seasonal Temporal variation of 
Fluoride in Churu Tehsil 201 
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Most of the staticffls are having ·drinking water of very poor and unsuitable categories 
with water quality ranging from 75 to 100 and > 100 respectively. From the field suryey 
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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Grn11h No. 1.19 
Scnsonnl Tcmpornl varlntlon of 

TDS in Churu Tchsll 2016 
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Graph No. 1.20 
Sc1111011al Tcmpornl vnrlntlon of 

EC In Churu Tchsll 20.16 
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Co11clusio11 Jn the present study, from , na , ·~ r pre an st mon data it can be inforred 
that almost all parameters are exhibt , 1 values ig_n · the pennissible limits. At 
some sampling sites values are increasi - in post m~Jil on and at some sites these are 
decreasing in po~1011s0-0n, ut we c ot defil e any certain pattern in these 
increasing or dec1 as11gJc,~ndI;.:.l'D ____ ..::;.;~~stly exhibits decrease in values while 
in some samnJd they also" . md to have increased values. The reason can be attributed 
to increase-'"ftt~ Q_J1centrati as a result of greater leaching and decrease in 
con~ent~]l tion a;');~~lllt of dilu . R- In pr~ 11_1011soon sea~on all drinking water samples 
have ~\.. value uno~ ~ c per1111 ~t t lt1111t whereas 111 post monsoon season two 
san e ~\x._e higher p {:\,· lue. Tcittl alkalinity, Total dissolved solids and Electrical 
conductiv1tt)tJJ ucs are hr · than• the permissible limits in almost all drinking water 
samples in b1}ijf'st.asons. Th al output given in the spatial representation graphs of 
drinking water Q~'iV in_}l1e s iy area indicates that the drinking water of the study 
area necessarily nc,~ mc tv atmcnt before consumption. The study also helps to 
understand the qua I iV of wate as well as lo develop suitable management practices to 
protect the drinking water sources. 
Suggestio11s 
I. The governments should concentrate on education, producing more fresh water and 

reducing the waste!: 
' W11tcr dcs111ination by using renewable energy sources (solar energy can used but 

might be expensive at the moment and cheaper technologies should be developed). 
,. Appropriate price water policy should be adopted. Reduce the water wnste m 

industries and homes by setting a realistic price on water. 
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, __ .,, . . . • · R d the water use for farming 
4. Improve 1mgat1on and agncultural practices. e uce . . 1 • d · · · ti Trad1t10na and agriculture by using modem techmques such as np 1rr1ga on. 

methods used in some countries are not efficient and there is too much waste. 
5. Farmers to be educated against excessive use of pesticides and chemical fertilizers. 
6. Renovation and Upgrading the water supply infrastructure and networks to 

reduce water losses from the storage, transmission, and distribution system . 
7 • Educating the public about this important issue and encouraging to contnbute to 

the solutions of the water scarcity problem. Educate people to change consumption 
and lifestyles. Creating awareness regarding drinking wa e uality aspects. 

8. Invent new water conservation technologies and use ~me 1 measures to remove 
pollutants from contaminated acquifer 

9. Recycle wastewater 
10. Artificial recharge of groundwater and rain 
11. Develop energy efficient desalination pla 
12. Improve water catchment and harv. mg and use inte 

management techniques for wat~r c ·. ervation~ . 
13. Look to community-based gove · n tt · d part . . · s 
· 14. Develop and enact better pol' ies and , · a 1 ns. Legisl 

. check over exploitation an (5 amination 1' oundwate 
15. Holistically manage ecosystems 
16. Improve distribution infrastructure 
17. Shrink corporate water footprints 
18. Build internati~~~~~~ dllj£i.~~£nal cooperation 
19. Control n ... p1f~on of further contamination of the 

pollute 
20. Public c le access 
21. R& o ts · n developing countries/transfer of technology 
22. a e chan 
23.Popu g 
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