
Quality of Grounduater, Roceedings of an International Sympodum, Noordwijkerhout, 
The Netherlanb, 23-27 March 1981, W. van Duijvenbooden, P. Glmbergen and H. van Lelyveld (Eds.), 
Studie8 in Environmental Science. Volume 17 
CD W v i e r  Scientific Publiehing Company - Printed in The Netherlanb 

1053 
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ABSTRACT 

In over  90% of t h e  cases, ground water  c o n s t i t u t e s  t h e  o n l y  source  for domest ic ,  
indus t r ia l  and e v e n  irrigation water  s u p p l i e s  in  t h e  S ta te  of Rajasthan,  India. Since 
chemica l  qua l i ty  of t h e  ground water  determines its u s e ,  a n  in tens ive  chemical  
qua l i ty  survey  of t h e  ground water  for  t h e  en t i re  S ta te  w a s  carr ied out .  The d a t a  
so obtained were processed  and chemica l  contour  plans indicat ing TDS, ch lor ides ,  
f lo r ides ,  Nitrates  e t c .  were plot ted,  qua l i ty  potent ia l  maps prepared and M a s t e r  
Plans for  water  supply  for  all t h e  v i l lages  and Towns framed. 

The prolific growth of indus t r ies  and population h a s  resu l ted  i n  indiscreminate  
d ischarge  of w a s t e  waters ,  giving rise to deter iorat ion of the  qua l i ty  of ground 
water .  Public & Government a t tent ion is engaged.  All o u t  measures  have been 
ini t ia ted to conta in  this .  

INTRODUCTION 

The S t a t e  of Rajasthan covers  a n  a r e a  of 342,214 square  Kilometers and according 
to t h e  1971 c e n s u s  h a s  a population of 21,222,045 souls spread  out  i n  33,305 
v i l lages  and another  (These have s i n c e  s igni f icant ly  increased)  4 ,543,761 i n  157 
towns.  
The population d e n s i t y  ranges  from 184 to 4 persons  per  square  kilometer from t h e  
r ich a reas  of Alwar and Bharatpur d i s t r i c t s  to t h o s e  of t h e  arid o n e s  of Banner and 
Jaisalmer. I t  forms t h e  North-West part of the  country boarding Pakis tan and includes 
the grea t  e x p a n s e  of the famous "THAR DESERT", the worst  i n  India .  The Sta te  is 
charac te r i sed  by extremes of c l imat ic  condi t ions with rainfal l ,  temperatures ,  depth 
of water  t a b l e  as wel l  as t h e  water  qua l i ty  varying widely,  making domest ic  and 
o ther  water  supply  problems real ly  diff icul t  and ser ious .  Except for a couple  of 
r ivers  i n  the South-East region,  major par t  of Rajasthan suffers  from arid and deser t  
condi t ions.  To make matters  worse ,  famine befal ls  every  second or third year ,  
leaving no al ternat ive for  the inhabi tan ts  but to migrate to  neighbouting S ta tes  
along with their  c a t t l e  i n  s e a r c h  of good,  fodder  and water .  

I t  is thus  t h e  second l a r g e s t  S ta te  of India  a rea-wise  and 10th population-wisf 

Rainfall being scanty  
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and uncertain,  ground water  forms over  90% of the water  supply  source .  The 
qual i ty  of t h e  ground water ,  however, v a r i e s  widely from region to region. 

ASSESSMENT OF GROUND WATER QUALITY 
Since  t h e  chemica l  qua l i ty  of ground water  determines i t s  u s e ,  ex tens ive  and 

intensive surveys  were under-taken to determine the  chemica l  c h a r a c t e r i s i c s  of 
ground water .  The Public Heal th  Engineering Department of t h e  S ta te  carr ied out  
t h e s e  surveys co l lec t ing  water  samples  (with opt imised sampling programme) for  
chemical  ana lys i s  from a l l  important wel l s  of e a c h  of the 33,305 habi ta ted v i l lages  
spread throughout t h e  S ta te .  These water  samples  were chemica l ly  a n a l y s e d ,  
primarily from drinking water  point of v iews  and s u c h  important parameters as to ta l  
disolved so l ids  (T.D.S.) ,  ch lor ides ,  f luor ides ,  n i t ra tes  hardness ,  P.H. e t c .  were 
determined. 
a s s e s s m e n t  were also carr ied out .  
chemical  qua l i ty  s tandards  guide- l ines  la id  down by the Govt. of India  and ad jus ted  
by the  S t a t e  Public Health Engineering Department to pract ical  cons idera t ions  of 
avai labi l i ty  and t h e  p a s t  u s e  prac t ices .  
such  parameters as T . D . S . ,  ch lor ides ,  f luorides  n i t ra tes  e t c .  were prepared 
reflecting t h e  chemica l  charac te rs  tic of ground water .  These  d a t a  alongwith those  
of the quant i ty  potent ia l  indicat ing zones  are  forming the  b a s i s  for  planning water  
suppl ies  in  the S ta te .  

Simultaneous surveys  for guniea Worm infes ta t ion  and quant i ty  
The resu l t s  were interpreted i n  re la t ion to 

Thereaf ter ,  chemica l  contour  maps showing 

* 
The following tab le  summaries the  drinking water  supply  problems of all the 26 

d is t r ic t s  of the S ta te  of Rajasthan based on  the above survey  and chemica l  a n a l y s i s .  
Three plans indicat ing contours  of T . D . S . ,  ch lor ides  and f luorides  i n  r e s p e c t  3 f  

Ajmer d is t r ic t  (as samples)  a re  accompanying sepera te ly .  (for pos te r  presentat ion) .  
* T h e  table  shown on page n o . 5 .  

INVASION ON THE NATURAL QUALITY OF GROUND WATER. 
The Sta te  of Rajasthan is relat ively less advanced and indus t ra l i sed  compared 

to many S t a t e s  of developing India .  A l l  t h e  same, indus t r ia l i sa t ion  is picking up. 
The bigger impact  is due to prolific population growth. The total population h a s  
a l ready c r o s s e d  the 30 million mark. The number of towns h a s  increased  from 157 
in  1971 to 184 by now, bes ide  their growing i n  s i z e .  Sewerage s y s t e m s  are  coming 
up  i n  the bigger-towns l ike  Jaipur, Jodhpur, Bikaner, Udaipur, Kota e t c .  In i t ia l ly ,  
the raw seweage  w a s  being discharged on  the  land for  irrigation. 
made the land sewage  sick but also spread  related d i s e a s e s  (Jaipur being the  
biggest  consumer of Anti-worm medicines)  and polluted the ground water  making it 
total ly  unfit for u s e .  Typical example is tha t  of the a r e a  around north and south 
zone sewage  farm s i t e s  of Jaipur-(own. 
small  industr ies  of Kota town is resul t ing i n  increas ing  pollution of Chambal  r iver  
which is further manifested in  the deter iorat ing qua l i ty  of the  wel l  waters  on e i ther  

This no t  on ly  

The w a s t e  d ischarges  from the big and 
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f l a n k  of t h e  river-. 
a r e a  of Chambal  i r r igat ion sys tem h a s  c a u s e d  fur ther  deterloration of the chemica l  
qua l i ty  of t h e  adjoining ground water  due  to leaching  and return flows. Likewise,  
the  w a s t e  waters  from the Khetri cooper  complex have degraded the Kantli river 
f low,  i n  turn deter iorat ing not  o n l y  the agricul ture  wel l s  but also the water  supply 
w e l l s  of S ingana  v i l lage  so much so tha t  those  w e l l s  had to  be abondoned and new 
o n e s  dug u p  s t ream of t h e  w a s t e  d ischarge  point. Then aga in ,  the eff luents  from 
the indus t r ia l  e s t a t e  fac tor ies  and dying and printing indus t r ies  of Pali town have 
s e v e r e l y  spoi led the chemica l  qua l i ty  of t h e  adjoining Bandi r iver  water  for many 
m i l e s  on  t h e  down-stream affect ing consequent ly  t h e  wel l  waters  on  e i ther  flank. 
In  t h e  overa l l ,  we  are the  cu lpr i t s  as wel l  as t h e  vict ims.  

The ex tens ive  u s e  of fe r t i l i zers  and pes t ic ides  i n  the commanded 

STEPS TOWARDS IMPROVEMENTS 
This drew t h e  at tent ion of t h e  Public and t h e  S ta te  Govt. alike. A s  a resu l t  of 

t h e  mounting p r e s s u r e s ,  the  Rajasthan Sta te  Water  Pollution Control  Board w a s  
e s t a b l i s h e d  and Water  Pollution Control  bi l l  enac ted  i n  t h e  year  1974. Survey of 
t h e  offending indus t r ies  h a s  been in i t ia ted  t h e  chemica l  charac te rs t ics  of t h e  
e f f luents  have  been determined. As a resu l t ,  information whenever  required, is 
ava i lab le  regarding condi t ions  of the  waters  of t h e  major r ivers .  The Cent ra l  
Board for  Preveniion and Control  of Water  Pollution h a s  prepared a programme 
c a l l e d  "Protect ion of Drinking Water  Resources"  with a view to ident i fy  major 
w a s t e  water  dra i r s to  be t reated before they  a re  discharged into the r ivers .  
fac tor ies  have  been advised  and counse l led  to improve t h e  qua l i ty  of the i r  w a s t e  
d ischarges  and are  being persuaded to s e t u p  w a s t e  treatment plants  whereever  
required. The costs workout to around 2-3% of the c a p i t a l  investment  of the  
industry. Penal  and l e g a l  ac t ions  awai t  those  who prefer to disregard t h e  advice.  
Water  qua l i ty  s tandards  both for  t h e  eff luents  and the  consequent  receiving water  
bodies  have  been framed and are  being enforced.  Domestic w a s t e  water  treatment 
plant  h a s  been cons t ruc ted  and commissioned for  North-Zone-Jaipur resu l t ing  in  
marked improvement of surroundings. 
near  future. To guard a g a i n s t  the  wardoff t h e  i le f fec ts ,  Municipal  and Rural 
Water  Supply s o u r c e s  managed by t h e  S ta te  have been ins t ruc ted  to be sampled 
every  s i x  months and subjec ted  t o  chemica l  a n a l y s i s  with a v iew t o  compare with 
t h e  p a s t  r e s u l t s  and assess the  change  i n  t h e  qua l i ty  of t h e  ground water .  
a w a s t e  t reatment  plant  at a n  es t imated  cost of R s .  2 3 . 5  million ( $ 3 million) is  
proposed for  immediate execut ion.  
waters ,  t h e  receiving waters  as wel l  as t h e  adjoining ground waters  have been 
taken  up. All out  efforts are  on. An integrated approach towards water  supply 
and san i ta t ion  is aimed a t .  

The 

That for  t h e  South-Zone is proposed i n  t h e  

Like-wise, 

Monitoring and surve i l lance  of the w a s t e  

Over  all management of the  ground water  is i n  hand. 
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Beside, the Central and State Water Pollution Control Boards, Environmental 
Boards have been set up in each  State with, again, an apex body at t h e  Centre. 
The Chairman of the Boards are the Chief Ministers of the respective States.  
In th i s  drinking Water Supply and sanitation decade which is already on, it is 
hoped, a lot will be done to correct and improve the State of affairs. 

REFERENCE 
M.S. Kachwaha, "Master Planning Water Supplies for Rajasthan". 



TABLE: Dis t r ic twise  & Problemwise Breakup of Total Problem. 

F. 

Dis t r ic t s  Category-I.  
(V)  (PI 4 

Ajmer 118 0.87 
Alwar 329 2.22 
Banswara 17 0.10 
Banner 6 1 1  4.29 
Bharatpur 436 2.83 
Bhilwara 1 4 1  0.70 
Bikaner 330 1.72 
Bundi 52 0.26 
Chit tor  140 0.45 
Churu 540 3.88 
Dungarpur 20 0.13 
Ganganagar  1340 6.66 
Jaipur 443 2.87 
Jaisalmer 158 0.77 
Jalore 343 3.43 
Jhalawar 4 1  0 . 2 1  
Jhunjhunu 135 1 . 4 1  
Jodhpur 3 5 1  3.32 
KO t a  39 0.18 
Nagaur 557 4 .16  
Pali  245 1.34 
S.Madhopur 184 1.31 
Sikar  143 1.50 
Sirohi 81  0.53 
Tonk 140 0.87 
Udaipur 265 0.82 

Category-I1 Category-I11 Category-IV 
(V)  (PI (V) (PI (V) (P) 

360 2.28 102 0.77 55 1.08 
344 2.44 - - 270 2.05 

55 8.80 1367 5.31 - - 
45 0.45 34 0.25 266 1.37 

475 2.80 - 53 1.37 
605 2.90 11 0.06 5 1  1.90 

14 0.06 1 0.01 80 1.14 
178 0.65 146 0.78 9 8  0.52 

50 0.25 228 0.73 202 1.94 
32  0.23 20 0.14 107 1.00 
70  0.84 734 4 .00  - 

230 1.10 - - 109 1.66 
595 3.03 - - 837 5.20 

18  0.06 19 0.04 34 0.16 
85 0.67 16 0.08 60 1.28 
47  0.37 400  1.34 17 0.56 

225 2.60 - - 303 3.08 
3 1  0.40 93 0.94 1 4 1  2.07 
69 0.33 175 0.80 53 1.45 

363 2.85 9 1  0.99 107 2.06 
122  1.33 39 0.30 168 2.97 
578 2.16 3 2  0.30 1 7 1  1.92 
225 2.00 10 0 .11  69 2.19 
244 1.93 - 25 -0.62 
216 1.00 8 0.04 64 0.68 
715 2.50 362 1.66 80 3.04 

- 

- 

- 

C ategory-V 
(V) (PI 

235 1.77 
308 2.09 

66 0.65 
361  2.02 
343 2.18 

40  0 . 3 1  
9 2  0.49 

212 0.86 
73 0.59 

1 0.02 

385 2.30 
45 0.28 
58 0.72 
82  0.32 
16 0.37 
82 1.07 

154 0.70 
76  0.66 
54 0.63 

200 1.37 
180 1.43 
4 8  0.28 

195 0.96 
433 2.28 

- - 

- - 

C a tegory-VI 
( V) (PI 

84 0.39 
618 3.84 

15 0.18 
543 8.83 
357 1.65 

75 0.12 
163 1.13 

1291  4.24 
78  0.32 

707 2.22 
423 3.97 
158 0 . 1 1  

33 0.29 
854 2.83 

14 0.21 
4 0.05 

1415 5.23 
22 0.35 

196 1.55 
366 0.45 
183 1.42 

25 0.12 
383 1.62 

1261  5.49 

- - 

- - 

T O T A L  
(V) (PI 

954 7.16 
1869 12.64 
1439 6 .21  

837 7.19 
1868 12.85 
1508 9.39 

540 3.36 
729 3.83 

2123 8.47 
850 6.16 
825 4.99 

2386 11.64 
2683 17.37 
4 3 2  1.42 
595 6.38 

1441  5.63 
693 7.67 
702  7.85 

1905 8.69 
1216 11.07 

824 8.62 
1 5 3 1  10 .51  

810 8.65 
423 3.48 

1006 5.17 
3116 15.82 

T o t a l  : 7199 47.24 5991 36.03 3888 18.68 3220 41.31 3739 24.35 9268 44 .61  33305 212.22 

Explaination: Category-I.  N o  source  & Brakish v i l lages  (w e r e  7 
thror ides  7 1.5 PPM. Category-111. Villages affected with guniea  worm d i s e a s e s .  Category-IV. 
Diff icul t  & inadequate  v i l lages  i .e.  where water  is avai lable  at a depth more than  20 M or where 
vertical/downhill  t rave l  is more than 100 M. 
2000 - 1000 PPM & chlor ides  1000 - 500 PPM. 
V = This column indica tes  number of v i l l a g e s .  

Categ0ry.V. Brakish v i l l a g e s  where TDS between 
Category.VI. No problem vi l lages .  

P = This  column indica tes  No. of population i n  thousand.  




