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Abstract: We have enough reserves of  groundwater in Rajasthan but  good qual ity  potable 

water is l imi ted.  If  we talk  about  i t s contaminat ion and pol lut ion by  human activ i ties,  a 

major part  of  groundwa ter in i t s natural  form has dissolved chemicals more than the  l imit  

prescribed by  the  National  and International  heal th agencies.   Important  chemicals that 

are  hazardous to heal th,  i f  intake in human body exceeds the  prescribed permissible  l imi t,  

include total dissolved sol ids (TDS),  ni trate,  sulphate , chloride and f luoride .  Fluoride i f 

present  in a very  smal l  quanti ty in groundwater  is essent ial  for protection of  enamel  on 

teeth and normal  growth of  bones,  a sl ight  increase  in i t s intake may causes seriou s  

danger to human heal th. The present  study was carried in high Fluoride  groundwater  

terrain  of  bankapat ti  area of  nagaur distric t  of  Rajasthan in India wi th special  emphasis 

on in take  of  high f luoride  concentrat ion groundwater by  local  people  which is se en as 
indicator of di fferent types of  f luorosis.     

The enrichment of concentrat ion of  high f luoride  in  this  l imi ted areal extent of 

Banka Pat t i area of Nagaur district  indicates  that high residence t ime due to basin 

boundary conf igurat ion is plausibly  m ain reason apart  f rom l i tological  control .   During  

f ie ld survey,  i t  i s also establ ished that  consumption of  high f luoride  groundwater by  local  

people  of  Bankapat ti  area of  Nagaur distsric t are  vulnerable  to various k inds of f luorosis . 
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I.  Location and Phys iography  
 

 

  The Nagaur distr ict  
occupying,  geograph ically the hear t of  

Rajasthan sta te (Map 01) cover s an  area  of  

about  10,085 sq.  kms.  The dist r ict  l ies in  

bet ween  26°25'  N Lat i tude and 73° 10'  to 

75° 15'  E longi tude and compr ising of ar id 

and semi-ar id r egions.  The Nagaur  distr ict  

divided in  8 blocks namel y- Nagour ,  

Didwana,  Jayal ,  Makrana,  Degana,  

Parbatsar ,  Ladnu and Mer ta  where as 

Bankapatt i  area  les main ly in  Degana and 

Makrana blocks.  

 

Geology and Hydrogeol ogy of Nagaur  

Distric t  

 Geol ogical l y,  the area  hosts a  

var iet y of rock format ions ranging from 

the Archaean  basement  to the r ecen t  

a l luvium and sands of the great  Thar  

deser t .  Al though  a  major  par t  of  the area  

is covered with  wind-bl own sand and 

Quar ternar y deposi ts,  good exposures o f  

the Paleoproteroz oic-Araval l i  Supergroup,  Mesoproteroz oi c Delh i  Supergroup,  Er inpura 

grani t ic gneisses,   Malan i  Igneous  Sui te,   Marwa r  Supergroup,  sedimen ts of  Mesoz oic and 
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Cenozoi c per iods a lso occur  in  the study area .Thegeol ogical  setup of the area  is shown in 

table given  bel ow.   

 

Geological Succession of Nagaur District ( source GSI report)  

 

Recent alluvium and sands of the Thar 

Quaternary Formations 
Tertiary formations 

            Nagaur Group 

Marwar Supergroup Bilara/Hanseran Group 

            Jodhpur Group 

Malani Igneous Suite of Rocks 

Erinpura Granitic Gneisses 

Mesoproterozoic Delhi Supergroup 

Palaeoproterozoic Aravalli Supergroup 

Archaean Basement : Banded Gneissic Complex      

            

 Hydrogeol ogical l y,  the distr i ct  compr ises of confined,  semi -confined and 
unconfined aquifer s.  The classi ficat ion  of the h ydrogeol ogical  un i ts was based on  

groundwater  condi t ions in  di fferen t  l i tho -un its.  The crysta l l ine aquifer s include 

Precambr ian  sch ists and gneisses,  metasedimen ts of Araval l i  and Delhi  Supergroups and 

rock of the Malan i igneous Sui ts.  On  the other  hand the consol idsated sedimen ts compr ise 

of rocks of the Marwar  Supergroup i .e.  sandstones of Jodhpur  Group and Nagauar  Group 

and l imestones and dolomites of Bi lara /  Hans eran  Group.  The unconsol idsated format ions 

consist  of Quaternary sand,  clay,  gravel  and kankar  which  have been  grouped under  single 

name al luvium. The Bi lara  l imestone and dolomite,  Jodhpur sandstone,  Nagaur  sandstone 

and older  a lluvium are the pr incipal s ource of groundwater  in the distr ict .   

 The Precambr ian  metamorph ics occur  in  south  eastern  part  of the dist r ict  including 

Parbatsar  and Makrana block and in  cen tra l  and nor thern  parts including Didwana and 

Ladnu blocks.  In  these  rocks groundwat er  occurs u nder  phreat ic condi t ions with  depth  of  
water  varying bet ween  3 meter s t o 49.9 meter s.   The yield of groundwater  is 

comparat ivel y poor .  

 Sandstone of the Jodhpur  Group (Lower  par t  of the Marwar  Supergroup) occurs in 

Landnun  block.   Depth  to water  level  in  t h is uni t  var ies from 7.55 meter s to 74.7 meter s 

wi th  low t o moderate   yi eld.  

 Limest ones,  dol omites and shales of the Bi lara / Hanseran  Group (Marwar 

Supergroup) occur  in  par t  of  Ladnu blocks.   This un i t  i s an  impor tan t  poten t ial  aquifer .   

The wel ls show a  yield from 18 to 540 m 3 /day averaging 132 m 3 /day.   Depth  to water  

level  r anges from 4.9 meter s to 80.94 meter s, average being 39.54 meter s.  

 Sandstones,  si l t stone,  shales and evaporates of the Nagaur Group (Upper  par t of  

the Marwar Supergroup) occur  in  is ola ted patches with in  Didwana, and Degana blocks.   
The sandstones are hard, compact  and coar se to fine grained in nature.   Of course a t  

places they become soft ,  fr iable and fer ruginous with  numerous fr actures and join ts. In  

this un i t,  yi eld r anges bet ween  10 to 344 m 3 /day,  average being 80 m 3 /day and depth  to 

water  table r anges from 3.2 to 80.00 meter s,  average is 38.45 meter s.  

 Ter t iary sandstone,  par t icularly that  of the Pal ana Format ion  extends in  Degana 

bl ock,  th is sandstone const i tutes a  good aquifer  w i th  the yield r anging from 18 to 648 

m 3 /day,  averaging 128 m 3 /day.   In  this format ion  depth  to water  table  r ages from 6 t o 58  

meter s and average is 35 meter s.  Unconsol idsated  to semi -consol idsated sands, si l t ,  

cla y and kankar  wi th lenses of gravel ,  togethe r  named as a lluvium cover  major  par t  of the 

dist r ict  including Kuchaman ,  Didwana,  Degana,  Pargatsar  and Ladnu blocks.   In  

Kuchaman,  Didwama.  Parbatsar  and Degana blocks,  older  a l luvium is the poten t ia l  source  
of groundwat er  having yi eld of 12 t o 720 m 3 /da y.   Depth  to water  table r anges from 2.3 to 

71.8 meter  averaging 25.7 meter .  
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Chemical characterist ics of  groundwater  

       To undertake a  systemat ic study of chemical  parameter s of groundwater ,  samples 

from  key wel ls of Banka Pat ti  area  were col lect ed and analyzed in  the laborator y by 

using conven t ional methods for  their  chemical  parameter s as shown in table given  bel ow.  

 
Lab 

No. 

Well Location E.C.      TDS        pH Na
+
 K

+
 Ca

+2
 Mg

+2
 Cl

-2
 SO4-

2
 CO3

-2
 HCO

3
-
 

NO3
-
 F 

  μ/cm mg/L Upper figures indicate meq/L & 

lower figures indicate mg/L 

 mg/L 

 BLOCK - 

DEGANA 

             

1 ANTROLI-

KALLAN 

1900 1147 9 320 2 60 30 252 101 36 378 156 1.4 

2 BAMNA-

JANGIR 

4900 2932 8 960 4 40 62 482 610 0 1318 115 2.8 

3 BUTATI 2400 1381 8 440 11 58 24 269 72 12 842 73 6.48 

4 CHANDRAN 8400 5275 8 1681 10 40 139 1603 874 0 976 440 1.68 

5 GUNDISAR 13200 8420 8     3481 196   800 2.68 

6 ITAWARA 2000 1158 8 320 6 32 49 128 101 0 598 224 2.08 

7 JAWA 2200 1502      1369 100   130 7.8 

8 KURI-

KALLAN 

2500 1637 8 275 8 4 167 177 331 0 366 492 0.563 

9 KITALSAR 2900 1704 8 580 2 60 12 433 197 0 793 24 9.12 

10 MOGAS 2700 1641 8 560 5 20 23 461 1216 0 464 124 9.04 

11 NIMBOLA-

KHURD 

7100 4273 8 1161 5 84 221 1461 826 0 781 124 7.16 

12 NIMBRI-

KALLAN 

2400 1372 8 440 3 32 29 99 269 24 805 72 2.08 

13 PANCHRAND

A 

2400 1439 8 460 4 32 29 312 192 0 610 104 1.92 

14 PUNDLOTA 3900 2468 8 820 3 18 49 652 447 0 732 112 11.04 

15 PUNIYAS 2400 1443 8 460 3 34 33 142 192 0 866 146 - 

16 ACHOJAI 7500 4780 8 1481 5 40 151 1560 106 0 1086 895 4.8 

17 NIMBADI-

CHANDAWAT 

4100 2539 8 840 6 30 49 879 259 0 513 219 3.4 

18 JALSU-

NANAK 

16400 11263 8     645 168   240 3.64 

19 KIRODA 11800 7967 8     2127 100   798 2.48 

20 HABCHAR  12200 8145 8     2269 399   475 3.92 

21 CHOSALI 2100 1244 8 340 6 48 38 362 211 12 256 99 1.84 

22 CHOLIYAS 19100 12900 8     2340 0   134 4.16 

23 KWAL (PZ) 10200 7400 8     2766 174   66 5.4 

               

 BLOCK - 

MAKRANA 

             

24 BARWALI 1900 1203 8 320 3 76 27 454 10 24 220 180 0.6 

24 BESROLI 1900 1188 8 355 34 64 18 142 82 0 854 66 9.68 

25 BHINYA-

KALLAN 

13100 874 8 - 0 60 0 71 0 0  395 2.6 

26 BILLO 1300 817 8 135 4 60 69 142 154 0 366 70 0.32 

27 BORAWAR 3800 2736 8 740 3 92 51 553 53 0 488 999 2.16 

28 DJAMDMAWA

S 

3700 2365 8 740 2 12 86 610 178 0 805 334 4 

29 GACJO[IRA 3900 9161 7 800 2 48 50 7552 72 0 757 258 5.28 

30 GEDIA 5000 3132 8 840 2 120 83 950 413 0 268 590 8.64 

31 JAKHALI 4580 2686 8 560 6 40 80 617 221 0 1330 196 2.8 

32 JASWANTPUR 790 5217 8 1601 7 92 85 1291 485 0 952 1180 5.92 

33 KHERISILA 2000 1194 8 410 6 20 17 383 10 12 464 104 7.76 

34 LADPURA 5900 3812 8 1121 4 124 63 1135 269 24 525 810 4 

35 MAKRANA 3500 2057 8 580 5 96 63 794 96 0 476 184 5.28 

36 NOSARIYA 18100 12166 8 0 0 0 0 4609 0 0 0 160 7.76 

37 ANI-GAON 2300 1331 8 460 6 24 16 298 5 0 708 168 8.4 

38 KALWA 3900 2412 8 780 8 50 28 362 197 0 940 518 4 

39 KALYANPUR 4800 2815 8 960 7 46 55 837 226 0 1159 105 4 

40 MANANA 4600 2715 8 840 5 80 66 922 226 0 793 180 7.2 

41 SURATRPURA 16500 11205 8 90 3 104 27 4184 432 0 1464 165 2.8 

42 SIVRASHI 4600 2845 8 920 7 54 45 496 403 0 1147 345 12 

43 MATA 

TEMPLE 

2300 1331 8 460 6 24 16 298 5 0 708 168 8.4 
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(1)  Fluoride  –  Being essen t ia l in small  amount for  the protect ion  of enamel  on  teeth 

and normal  devel opment  of b ones,  fluor ide shou ld r est r ict  bet ween  0.82 to 1.5mg/l i t er  in 

dr inking water .  Out  of 43  key wel ls in  the area ,  20 in  Degana block,  19 in  Makrana block  

have fluor ide con ten t  more than  the pr escr ibed permissible l imit .   

 The analytical data of various parameters of groundwater  are shown in figures 1 to 3 and further data 

are also plotted to establish  correlation between fluoride concentration and other parameters as shown in charts 

1 and 2 but it is  r evealed that  there is nei ther  posi t ive nor  negat ive  cor r ela t ion  exist s 
bet ween  fluor ide and other  parameter s.   

 

                 

 

 

   

 

 

 

 

 
  

 

 

 

 

 

 

Relation of fluoride with TDS.    (Fluoride values are expressed in multiple of 100 

           

 Chart No 01 

Relation of F and EC
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Fig---01 
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      Pla te 1  

 

Fluorosis  

         Some vi l lages in  th is area  have been  observed to have their  ent ir e populat ion  

suffer ing from den tal  fluorosis  The number  of pat ien ts suffer ing from skeleta l  

fluorosis  is ver y large in  some vi l lages of t h is area  where about  40 % of i t s tota l  

populat ion  has been  su ffer ing from skel eta l  f lurosis.  Som e severel y a ffected per sons  

having fluorosis dieses  are a lso shown above on  pla te 1.  

.  

Remedial  measures  
 As remedial  measures,  a l ternative source of  dr inking water  wi th  less fluor ide 

con ten t  may be s earched.   Th is may include fur ther  lower ing down of tube wel l  and dug  

wel ls i f the lower  horizons (st ra ta)  con tain  water  wi th  less amount  of fluor ide,  harvest ing 

of r a in  water  through  conven t ional  and modern ized techn iques to ful fi l l  the dr inking 

water  demand or  defluor idat ion  techniques should be adopted.   The two popular  

techn iques (1)  Nalgonda Technology and (2)  Act ivated  Alum ina Technology have been  

suggest ed long back for  defluor idat ion  of dr inking water .  In  the condi t ion  of h igh 

a lkal ini ty Nalgonda Technology would be m ore appropr ia te,  whereas in  the case of h igh 

amount  of t ota l  dissol ved sol ids and hardness,  Act ivated  Alumina Technology should be  

prefer red.  

 Overal l  general  awareness t owards fluor ide problem and i ts hazardous effects  on  

human  heal th i s the need of the t ime.    
 Under  the Raji v Gandh i  Technology Missi on  on  “Sa fe Dr inking Water”  a  fe w 

defluor idat ion  plants have been  insta l led a t a  few vi l lages in  the dist r ict .   But  

unfor tunatel y,  despi te a  ver y h igh  cost  of these  plan ts,  they are not  in  o perat ion  due to 

absence of da y-t o-da y maintenance.   In  view of the presence of h igh  fluor ide in  

groundwater  in  a  ver y large area ,  i t  would  be  qu i te economic t o suppl y pur i fied wat er  for  

dr inking and cooking purposes separatel y from avai lable canal  water  in  the Sta te.   Th is 

wi l l  increase the cost  of suppl ying safe water  but  on  the other  hand we wil l  save the 

expendi ture that  incur s in  fi l ter ing the tota l  quant i ty of wat er  suppl ied,  wh ich  is a lso used  

for  other  purposes  l ike clean ing,  wash ing,  garden ing etc.  in  addi tion  to dr inking and 

cooking purposes.  
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