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Abstract 
 

Due to limited s ource of s urface water available for the d e- 

pendency  on  groundwater  is  increas ing  in  the  current  era. 

Groundwater is ma inly us ed for drinking purpos e and irrig a- 

tion. Ass ess ment of groundwater quality is very  much  i m- 

portant becaus e it directly affect health of human beings . An 

attempt has been made to study the groundwater quality of 

Ra mpur Baghelan  b lock of Satna dis trict. Quality  is bas ed 

on three parameters  which are pH, Cloride and Total Hard- 

ness . Pre mons oon and pos t monsoon data is us ed for analy- 

s is  becaus e  rain  water  percolation  affects  very  much  the 

quality of groundwater. There are s ix clas s es are delineated 

in the area. It is found that 467.69 s q km of area covers a land 

with groundwater quality of non potable in both s eason and 

only  1.53  s qkm land  having  good  groundwater  quality  in 

both s eas on. 

 

Introductio n 
 

Water is one of the mos t ess ential require ments of life. It 

is  required  in  a ll as pects  of life  and  health  for producing 

food, agricultural activity and energy generation. Groundwa- 

ter is one of the important natural res ource us ed for drinking 

and irrigation purpos es . The quality of groundwater is larg e- 

ly  controlled  by  dis charge-recharge  pattern,  nature  of host 

and  ass ociated  rocks  as  well  as  contaminated   activities . 

Moreover, the nature and amount of species in natural water 

is s trongly influenced  by minera logy and solubility  of rock 

forming minera ls (Ray mahas ay, 1996). 

 
The  quality  of  grou ndwater  is  function  of  various 

parameters wh ich determines its s uitability for drinking pu r- 

poses  (WHO  1984;  T rivedy  and   Goel  1986;  ISI  1991; 

APHA  1998).  In  the  pres ent  s tudy,  an  attempt  has  been 

made to interpret quality of groundwater for the purpos e of 

drinking and irrigation around Ra mpur Baghelan area, Satna 

Dis trict, Madhya Prades h. 

 

Study Area 
The   s tudy  area   lies   with in   the   hard   rock  terrain   of 

Vindhyan Supergroup. Ass ess ment of groundwater res ource 

is a need of pres ent day becaus e mos t of the develo pment 

activities    are   bas ed   on   the   water   resources .   Ra mpur 

Baghelan   is located between 24o 30' 6" N to   latitude and 

81o 02' 54” E  longitude (figure 1). Most of the part of area 

covered in Su rvey of India Toposheets 63H/2 and 63H/3. 

Major part of the area is in Satna dis trict.Ra mpur  Baghelan  

block  co mes  in pediplain  with gentle undulations of about 

291 -303m above mean s ea leve l (M SL) Satna dis trict of 

Madhya Prades h. The river flo ws through Rampur  Baghelan  

block is Tons  which accounts  for  mos t  of  drainage  runoff  

of  the  entire  block flowing  in  northeas t  direction.  Tons  

river is  a part  of the large Ganga bas in. 

 
 

 
 

 
Fig 1: Loc ati on Map of Study Are a 

 

Groundwater Qu ality Parameters: 
Table 1.1:  W ater  quality par ameters cons i dere d for the 

s tudy 

 
 

S.N

o 
Parame ters 

1 pH 

2 Electrical Conductivity 

3 Total Hardnes s 

4 Total Dis s olved Solid 

5 Chloride 

6 Fluoride 

7 Sulphate 

8 Nitrate 

9 Ca lciu m and Magnes ium 

10 Sodiu m and Potas s ium 

http://www.ijater.co/


International Journal of Advanced Technology & Engineering Res earch (IJATER) 

ISSN No: 2250-3536 Volu me 7, Is s ue 3, May 2017 2 

 

 

 

  www. ijater.co m 

 

  pH

pH value of an aqueo us s olution provides  information  that 

whether it is acidic or bas ic. In general water with pH les s 

than 7 is cons idered as acidic and pH greater than 7 is co n- 

s idered  as  bas ic. Expos ure  to  extre me  pH value  res ults  in 

irritation to the eyes , s kin and mucous me mb ranes . 

 

Total Hardness (as Caco3) 
Water hardnes s is the traditional meas ure of the capacity of 

water to react with s oap, hard water requiring  cons iderably 

more  s oap  to  produce  lather  hardness  is  mos t  commonly 

e xpres s ed as milligra ms of calciu m carbonat e and magnes i- 

um equiva lent per litre. 

 

Chlorides (as Cl) 
Chloride concentrations  in e xces s of about 250 mg/ litre can 

give ris e to detectable tas te in water, but the threshold  d e- 

pends upon the ass ociated cautions . Cons umers can, howe v- 

er, beco me accus tomed to concentrations  in e xces s of 250 

mg/litre . 

 

Total Dissolved solids (TDS) 
Total dis s olved s olids  (TDS) a re the term us ed to des cribe 

the inorganic s alts and s mall a mounts of organic matter pre- s 

ent in s olution in water. 

 

Alkalinity 
Alkanlity is a chemical meas ure ment of water ability to neu- 

tralize ac ids . Large amount of alka lin ity imparts  bitter tas te 

in water. 

 

Chlorides (as Cl) 
Chloride concentrations  in e xces s of about 250 mg/ litre can 

give ris e to detectable tas te in water, but the threshold  d e- 

pends upon the ass ociated cautions . Cons umers can, howe v- 

er, beco me accus tomed to concentrations  in e xces s of 250 

mg/litre . 

 

Total Dissolved solids (TDS) 
Total dis s olved s olids  (TDS) a re the term us ed to des cribe 

the inorganic s alts and s mall a mounts of organic matte r pre- s 

ent in s olution in water. 
 

Alkalinity 
Alkanlity is a chemical meas ure ment of water ability to ne u- 

tralize ac ids . Large amount of alka lin ity imparts  bitter tas te 

in water. 

 

 

Table-1.2:   Phys icoche mical   charac teris tics   of   ground 

water s amples of the s tudy Are a (Pre and Pos t mons oon 

2011). 

 

Village 
name 

Type of 
Source 

pH Total 
Hardness 

(as 

CaCo3) 

mg/l 

Chlorides 
(as Cl) 

mg/l 

Village 
name 

Type 
of 

Source 

pH 

  Pre  Post Pre Post  Pre Post 

Aber Deep 

Tubewell 

7.5 7.5 344 340 29 29 

Andharwar Deep 

Tubewell 

7.5 7.5 340 348 28 29 

Asarar Deep 

Tubewell 

7.5 7.5 388 380 27 26 

Badhaiya Deep 

Tubewell 

7 7.5 272 276 34 35 

Bagahai Deep 

Tubewell 

7.5 7.5 320 316 32 31 

Bairiha Deep 

Tubewell 

7 7  420 312 33 31 

Bakiy a 
bailo 

Deep 
Tubewell 

6 7.5 350 352 35 30 

Bam hauri Deep 

Tubewell 

7 7.5 248 300 32 34 

Beeda Deep 

Tubewell 

7 7.5 440 388 31 31 

Bela Deep 

Tubewell 

6.5 7  380 220 34 28 

Chakdahi Deep 

Tubewell 

7.5 7.5 280 292 -  31 

Chorm ari Deep 

Tubewell 

7 7  192 308 26 27 

Chund 
kalan 

Deep 

Tubewell 

7.5 7.5 280 280 33 33 

Deomau 

daldal 

Deep 

Tubewell 

7.5 7.5 272 272 31 29 

Gada Deep 

Tubewell 

7 7.5 292 296 27 27 

Ganesha Deep 

Tubewell 

7.5 7.5 292 288 27 29 

Goraiy a Deep 

Tubewell 

7.5 7  372 248 30 33 

Hinauti Deep 

Tubewell 

- 7.5 268 392 28 26 

Itaur Deep 

Tubewell 

7 7.5 396 260 31 40 

Jam una Deep 

Tubewell 

7.5 7.5 264 364 29 29 

Kandwa Deep 

Tubewell 

7 7  400 382 33 35 

Kathar Deep 

Tubewell 

6.5 6.5 272 272 31 31 

Laulachh Deep 

Tubewell 

7 7.5 268 292 27 28 

Lohara Deep 
Tubewell 

7.5 7.5 292 292 28 28 

Mahidal 

kalan 

Deep 

Tubewell 

7.05 7.5 252 388 29 31 

Mahurachh 

kadaila 

Deep 

Tubewell 

7.5 7.5 332 328 35 25 

Narsinghpur Deep 

Tubewell 

7 7  176 328 23 37 

P atarhai Deep 

Tubewell 

7 7.5 264 260 31 33 

Saray a Deep 

Tubewell 

7.5 7  312 332 37 - 

Sem ara Deep 

Tubewell 

8 7  440 388 33 33 

Sij ahata Deep 

Tubewell 

7.5 7.5 328 240 31 29 

Sonaura Deep 

Tubewell 

7.5 7.5 332 388 26 33 

Tikuri Deep 

Tubewell 

6.5 7.5 216 312 -  30 

Bhatgawan Hand 

P um p 

7.4 6  400 255 38 33 
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Materials and Method 
Groundwater quality  mapping  process  includes s election of 

s ites for groundwater collection  in two diffe rent s eas on i.e. 

Pre mons oon and Pos t mons oon. Groundwater s amples data 

of 35 ground water s ites from webs ite of min is try of drin k- 

ing  water  and  s anitation  i.e  http://indiawater.gov .in  we re 

us ed which may be of Tube well and hand pumps of the lo- 

cations  in  the  study  area  during  pre-mons oon  season  and 

post-mons oon s eas on of 2011 which are e xtens ively us ed for 

drinking and irrigation purpos es . Optimization is als o necess 

ary process becaus e s ome s ources are not properly working in 

all s eas ons . Spatial and attribute data is generated for e ntire  

area  us ing  interpolation  of available  data  of different 

thematic maps are generated for entire area us ing interpola- 

tion of available data of different water quality para meters . 

Thes e  maps  s how  the  groundwater  quality  status  in  pre - 

mons oon and pos t-mons oon s eas on in the study area. on the 

bas is of BIS s tandard for drinking water, the groundwater of 

the s tudy area is class ified into two class es i.e. Potable and 

non potable. Table 1.2 s hows  the BIS s tandard for groun d- 

water quality values . 

 

Union Analysis 
Union  capability  of  GIS technology  provides  a compos ite 

analys is of various factors respons ible for des irab le output or 

activity. The matic layers of a l l water quality para meters are 

reclas s ified into three clas s es which are Potable water with 

des irable limit, potable water with acceptable limit and last 

clas s  is non  potable  water.  Thes e reclass ified  ras ter layers 

convert into vector format and us ed for u nion analys is . Un- 

ion analys is is performed for pre mons oon and post mons oon 

s eas on, it  will  reveal the  available  water quality  s tatus  of 

s tudy area in both s eason. The overall union analys is is pe r- 

formed on following equation: 

 
Water Quality = Max of (pH, TDS, Alkalinity, Har dnes s , 

Cl,) 

 
If an area  with all para meters  having value of clas s one is 

cons idered as potable water with des irable limit and if any 

parameter have value related to clas s 2, it will cons idered as 

potable water with acceptable limit. In the s ame  manner if 

any parameter in the area having value related to class three, 

it is cons idered as non potable water. Water quality s tatis tics 

in pre mons oon and pos t monsoon is s hown in Table 1.3 and 

Table 1.4 res pectively. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig1.1: W ater Quality map of pre mons oon 
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Fig1.2: W ater Quality map of pos t mons oon 
 

 
Table 1.3: Water Q uality of Study Are a in pre mons oon 

 
S.No. Water  Quality 

Clas s 

Area 

(Sqkm) 

Percentage 

1 Potable  water  with 

des irable limit 

12.63 1.44 

2 Potable  water  with 

acceptable limit 

71.37 8.14 

3 Non potable water 790.00 90.38 

 Total 874.00 100 

 
According  to  table  no  1.3 there  are  three class es of water 

quality in pre mons oon is found in the study area. The ove r- 

all geographical area  is divided as land wit h potable water 

with des irable limit covers an area of 12.63 s qkm, land ha v- 

ing potable water with acceptable limit covers area of 71.37 

s qkm and 790.00 s qkm land is having non potable water. 

 
  Table 1.4: Water Q uality of Study Are a in pos t mons oon. 

 
According  to table no 1.4 there are only two water quality 

clas s es in pos t mons oon is found in the s tudy area which is 

Potable water with acceptable limit  with an area of 223.58 

s qkm Potable  water  with  acceptable  limit  covers  an  area 

112.42 s qkm and non potable water with an area covering of 

538.00 s qkm. 

 

Composite Ground Water Quality 
 

Groundwater quality map of pre mons oon and pos t mo n- 

s oon  are  overlaid  to  find  co mpos ite  groundwater  quality 

s tatus  of the  study  area. Overa ll  s tatis tics of groundwater 

quality is pres ented in table no.1.5 o ut of eight clas s es , De- 

s irable  in Both Seas on is found in 1.53 s qkm of the s tudy 

area and it covers s ome parts of 253 villages . The land with 

non  potable  water is  cons idered  as  not s uitable  for urban 

development  becaus e groundwater  is  the  mos t  acceptable 

s ource for drinking purpos e. 

 
In  the  s ame  manner  Des irable  in  Pre  Mons oon  and 

Non  Potable  in  Pos t  Monsoon  an  area  of 11.56  s qkm in 

which Non Potable water in Both Seas on is 467.69 s qkm and 

Non Potable in Pre Mons oon and Non potable water in Pos t 

Mons oon is 207.82 s qkm. The land with this category covers 

a part  of 35 villages . This  type  of water is  cons idered  as 

mos t  s uitable  land  for u rban  development  becaus e it  will 

provide a better source of groundwater res ource. Groundwa- 

ter with Non Potable in p re mons oon and Permis s ible in Pos t 

Mons oon covers an area of 108.43 s qkm and Permis s ible in 

pre mons oon and Des irable in Pos t Mons oon area covers  is 

16.37 s qkm.The land with Permis s ible in pre  mons oon and 

Non Potable in Pos t Monsoon covers  50.79 s qkm and Per- 

mis s ible in  Both Seas on 10.72 s qkm land with this type of 

characteris tic  is  cons idered  as  average  s uitable  for  urban 

development 

 
S.No. Water Quality Class Area 

(Sqkm) 

Percentage 

1 Potable   water   with 

acceptable limit 

223.58 25.58 

2 Potable   water   with 

acceptable limit 

112.42 12.82 

3 Non  potable water 538.00     61.36 

 Total 874.00     100 
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Table  No  1.5:  Gr oundwater  Quality  Statis tics  in  the 

s tudy are a. 
 

S.No. 
 

Clas s 
 

Des cription 
Area 

(Sqkm) 
 

1 
Clas s 

I 

 

Des irable in Both Seas on 
 

1.53 

 

2 
Clas s 

II 

Des irable  in  Pre  Mons oon  and 

Non Potable in Pos t Mons oon 

 

11.16 

 

3 
Clas s 

III 

 

Non Potable in Both Seas on 
 

467.69 

 
4 

 

Clas s 

IV 

Non  Potable  in  Pre  Mons oon 

and  Non potable  water in  Pos t 

Mons oon 

 
207.82 

 
5 

 

Clas s 

V 

Non  Potable   in  pre   mons oon 

and    Permis s ible  in  Pos t  Mo n- 

s oon 

 
108.43 

 
6 

 

Clas s 

VI 

Permis s ible in pre mons oon and 

Des irable 

in Pos t Mons oon 

 
16.37 

 

 
7 

 

 
Clas s 

VII 

Permis s ible in pre mons oon and 

Non Potable 

in Pos t Mons oon 

 

 
50.79 

 

8 
Clas s 

VIII 

Permis s ible in Both Seas on 
 

10.72 

Grand Total 874.00 
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