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Studies on Major lon Chenmistry of Groundwater in Lakhandur City ( M.H.) India 
IHSudhirkumar Maskey, Sunil Barsagade, 'Sudhakar Shende, "Nitin Vilayatkar, Kishor Itankar 

Yahwantrao Chawhan Arts, Commerce and Scicnce Collegc, Lakhandur-44 |803 
Late N.P Waphaye Arts, Comnerce and Seicnce College, Lakhni 441804 

's.sJaiswal College, Arjuni/Morpoan- 441701 
Abstract: 
Currently, study on major ion chemistry of groundwater this is very essential to imnprove thec groundwater quality. 
Good groundwater quality is very necessary to human healh, plant growth, icrobial growth and industrial sector. 

Present research work understanding the quality of ground water and to evaluate major ion chemistry and for 
promoting sustainable development and cffective management of ground water. A total of 14 water samples were 
collected from selected parts of the area of Lakhandur city in Bhandara district of Maharashtra, India during pre 

mODsOOon season for the period of (wo years from 2018. For this water sample, water chemistry of various anion and 
cation viz. F , NO,, SO, HCO,,C0,,CT, Na', K*, Mg and Co, are carried out. The nitrate ion appeared as a 
major problem of safe drinking water in this region. We recorded highest nitrate concentration, i.c., 255 mg/L in 
Eight groundwater sample. A comparison of groundwater quality in relation to drinking water quality standards 
revealed that about major nitrate and fluoride are ten groundwatcr locations are not suitable for drinking. The 
finding of the present study will be helpful to improve management plans for Groundwater quantity, control 
authority of the city. 
Keywords: Groundwater quality, Sustainable development, Anion and cation chemistry, Drinking water, 
Lakhandur city, Control authority. 

I. INTRODUCTION 
In recent years observed that increase in population, industrialization, urbanization, deforestation and 

improving living standards. Then use of water has increased significantly which increase stress to supplying water 
from surface water resources such as lakes, rivers, streams and pounds therefore need to ground water"! 

normally accumulate there when surface water, rain water and melting ice water seeps into the ground and moves 
downward due to gravity through the tiny pore between practical soil and rock. Ground water accounts nearly 95% 
of national fresh water resources. About 50 % of our drinking, municipal, domestic and agricultural water supply by 
ground water, The use of groundwater has increased significantly in the last decades due to its widespread 
occurrence and overall good quality. Ground water is believed to be comparatively much hygienic than the surface 
water. Now this observed multifunctional activity of human ground water get pullulated drastically in many ways. 
As it soaks through soil, the water can dissolve hazardous materials that are present on or in the ground, becoming 
polluted. Some pollutants are naturally occurring that include contaminants such as bacteria, radon, arsenic, uranium 
and other minerals. Other pollutants find their way onto the land from Industrial and commercial activities, improper 
waste disposal, road salting and fuel spills can introduce hazardous substance to the ground. However, even typical 
residential activities, such as the use of fertilizers and pesticides, fueling of lawn equipment and disposal of 
household chemicals, can pollute the ground water when done improperly. The quality of drinking water is the 
fundamental eminent of the health. Quality ground water is useful in deciding water use strategist for varies 
purposes. Limpid and immaculate dirking water is the basic necessity and hence, an internationally accepted human 
right and reducing the number of people without access to sustainable safe drinking water supply has been enlisted 

as one of the ten targets of the millennium development goals (MDGs)^, 
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The present paper is evaluated that the cation, and anion other parameters for drinking water quality of 
the area of Lakhandur in Bhandara district of Maharashtra, India during pre monsoon season for the period of two 
vears from 2018. Lakhandur is located at 20°.74 North and 79°.88 East with adjoining small village including 
Chicholi, Antargaon, Kinada, Madeghat and Asola. Main old city of lakhandur are crowded which are located on 
bank of chulband river. AIl border of lakhandur covered with agricultural land which have rice is main crop. About 
85 % people of lakhandur economically depend upon agriculture and related job. Lakhandur has tropical wet and dry climate. The finding of the present study will be helpful to improve management plans for Groundwater quality, control authority lakhandur nagarpanchayet of the city. 
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The study was conducted in Lakhandur cit, Bhandara district, Malaravhtta Ntate, nd bekongr to NUIVey ol India topo sheet No. 55 P/L3 and S5 P/14 and ies between 204445" North latitude amd 70"5 I00" Ba ongitule A total number of 14 groundwatcr sampleN were collected tom epevcntative boe well/opcn wcll n Lakhandun city. Bhandara district, Maharashtra statc, collectcd from Lakhandur arca and scnd to analyvx i divivional chemical laboratory of GSDA Nagpur MS and Departmcut of Chenistry Yas1wantraO Chawlhan Ats, CommcCC and Science College Lakhandur. Followine paramcters like pli, EC, TDS, TW and the majo aon vz (M. C. Na', K+) and cation viz. (CL,CO,, HCO, SO,. NO, F) werc analy zcd 

Sr. 
no. 

L-1 

The physicochemical parameters such as pH, EC, TDS, and major anions and major catios there nnimunn, maximum, and averagc concentrations are prescribed in table-1.The desirable and permissible lmits givcn by WHO for drinking water purposcs and thc groundwater samples fron thc s{udy arca cx0SI the desirablc and permNsible limit are shown in table-2Ne 

pH EC 

7.8 670 

L-2 7.9 

L-3 8.3 

L-4 7.7 

L-5 7.8 

L-6 7.7 

L-7 7.8 

Scm 

Avg. 7.85 

1230 

1170 

1330 

2550 

840 

1050 

L-8 7.8 2400 

L-9 7.8 2040 

L-10 7.9 3180 

L-11 7.8 2130 

L-12 7.8 

L-13 7.9 1510 

2430 

670 

3180 

1661 
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Table .1. Chemical data of groundwater sampling silts 

Mg/l 

TDS TH F NO, 

436 

800 

761 

865 

1657 

546 

683 

IlI. RESULT'S AND DISCUSSON 

1580 

982 

475 

244 1.12 

392 

396 

552 

1.31 

480 1.17 

392 

1.99 

1.88 

1560 856 0.60 

1326 368 ).79 

2067 956 1.12 
1385 

1.19 

448 1.17 

648 0.83 

II. METHODO OGY 

768 0.88 

560 0.75 
268 0.41 

Colege 

17 

Ghan 

33 

13 

52 

38 

10 

48 

181 

143 

255 

147 

62 

17 

475 244 0.41 10 

113 

1080 523 1.00 80.64 

255 

SO.2 HCO, 

Anions(mng/) 
24 

58 

64 

S8 

72 

32 

174 

82 

126 

172 

138 

98 

128 

84 

38 

24 

172 

83.85 

240 

440 

452 

380 

S36 

432 

268 

328 

364 

356 

348 

376 

328 

256 

240 

536 

364.57 

CI 

82 

114 

90 

170 

292 

38 

132 

228 

174 

442 

252 

346 

210 

38 

38 

Na' 

12 

22 

75 

24 

16 

35 

65 

112 

65 

95 

65 

12 

12 

442 |12 

I86.29 46 

K' Mg 

Cations(mg/) 
8 

15 

2 

3 

12 

7 

ISSNNO 

8 

2 

15 

44 

73 

67 

118 

50 

(66 

34 

89 

S7 

85 

60 

21 

21 

118 

64.07 

Ca' 

43 

86 

42 

17 

32 

77 

74 

184 

93 

224 

155 

171 

128 

S8 

32 

224 

106 
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L-14 7.9 730 

Min 7.7 

Max 8.3 2067 956 1.99 
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Table 2. Groundwater samples of the study area exceeding the desirable and permissible limits 
preseribed by WHO for drinking purposes 

Paramclers 

pH 
EC (uS/cm) 
TDS (mg/L) 

Ca2+ ( mg/L) 

3.1.1. pH 

Mg2+( mg/L) 
F(mg/L) 

SO( mg/L) 
NOS (mg/L) 
Cr (mg/L) 
Na' (mg/L) 
TH ( Mg/L) 

Desirable 

3.1.3. TDS 

limit 

6.5-8.5 
750 
500 
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75 
0.6-0,9 

30 

200 

250 
50 

100 

3.1 PHYSICOCHEMICAL PARAMETERS 

3.1.2. Electrical conductivity (EC) 

WHO |997 
Permissible limit 

9.2 

Colee 

I500 
I500 
200 
1.5 
150 
600 

45 
600 
200 

500 

No, of 
samples 

exceeding 
desirable limit 

12 

12 

175 

6 

14 

In general, water with a pH less than 7 is considered acidic and with a pH greater than 7 is considered basic. 

The pH value range from 6to 8.5 is normal range for pH in groundwater systems. In the present study. pH value 
ranges are found from 7.7 to 8.3 (average 7.85, Table-1), The maximum groundwater sample indicating an alkaline 

nature. All collected sample show the value of pH are well within the safe limit as prescribed by". Human hcalth 
doesn't have any direct effect because of pH, But it react with other chemical constituent of water. 

ISSN NO: 1006-6748 

Electrical conductivity is an important indicator for water quality assessment. Since the composition of mineral 
salts afects the electrical conductivity of groundwater, it is important to understand the relationships 
between mineral salt composition and electrical conductivity. EC is measured in units called Seimens per unit aren 
(e.g. mSlem, or miliSeimens per centimeter) ", In the present study, the values of EC shows 670 to 3180 uS/em. 
(avgl66 ). 

No. of samples 
exceeding 

Permiatble limit 

Off. PYincipal 

7 

The salinity behaviors of groundwater indicated by TDS. It show the variation between 475 to 2067 mg/ 
average (1080 mg/) According to WHO, the acceptable concentration of TDS from domestic purpose is 
500mgA, and excessive limit for permissible value is 1500 mg/1. The TDS values All groundwater samples are well 
within permissible limit of except four groundwater location (L-5,L-8,L-10,L-12). Classification of groundwater 
on the basis of TDS value, it is 500 mg/L (desirable for drinking); 500-1,000 mg/1 (permissible for drinking) and 
1,000 to 3,000 mg/L (useful for agricultural purposes). Depending on this classification, The observation of sample 
of the study area that, out of 14 samples collected, 2 samples (L-l and L- 14 ) are desirable for drinking, 6 sample 
(L-2.L-3.L-4,L-6.L-7,L-13) are permissible for drinking and 6 sample (L-5,L-8,L-9,L-10,L-1L-12)are useful for 
agricultural purposes. 

Late. N.PW. College 
Lakhani, Distt. Bhandara 

4 

2 

http://ww.gistx-c.cn 



176 

http
/Ww

.gis
tN-C

 e
n 

(36
4 57

 
mg) 

in
 

stud
y area
. form

 

bic
arb

on
ate

 The 

co
nc

en
rat

ion
 of

 
HCO

, are 
mi

nim
um

 244 mg/ 

to
 

ma
xin

mu
m 536 

mg
/1. as

 
an

 
ave

rag
e wh

ere
 

car
bo

n 

dio
ud

e is
 

ge
ne

rat
ed

 by
 

roo
t 

res
pir

ati
on

 and 

dec
ay 

of
 

hum
us that

 in
 

turn
 

co
mb

inc
s with

 

3.2.
4. 

Bi
ca

rbo
na

te 
(HC

O,)
 

200 m
g L
 

(Ta
ble

-2)
 and 

dis
tnt

bu
ion

 of
 

sul
ph

ate
 is

 
sho

wn 

in
 

Fig
-3. 

from
 24

 
to

 
17

2m
gl (avg

 

83.
85 mg) 

all the 

gro
und

w ate 
sam

ple
 

show
 so4 

co
nc

en
tra

tio
n 

belo
w 

de
sir

ab
le lum

it of
 ion 

cau
ses

 

ga
str

o-
int

es
tin

al 

im
tat

ion
 

pa
rtic

ula
rly

 

whe
n M

g 

and N
a 

are also
 

pre
sen

t in
 

gr
ou

nd
w

ate
r" var
ics 

3.2.3
. 

Sul
pha

te (S0, 7L
-8

.L
-9

.L
-

10
,L

-1
1.

L-
12

.L
-1

3)
 are 

erc
ed

ing
 

pre
ser

ibe
d lhm
it 

(Ta
ble

 2)
 

and 

dis
tri

bu
tio

n of
 

nit
rat

e is
 

sho
wn

 in
 

Fig 

by
pe

rte
ns

io
ns

." The 

ma
xim

um
 

ae
ab

ie
 

lin
it of

 
NO} 

is
 

45
 

mg
/L, only

 

EIG
HT

 

gr
ou

nd
wa

ter
 

loc
ati

on
s 

(L-
4,L

. 

dis
ord

ers
 

inc
lud

ing
 

me
tha

 

em
og

lob
ina

em
ia 

in
 

int
an

ts, 

ga
str

ic 

can
cer

, 

go
ite

r, birt
h 

m
alf

or
m

ati
on

s and 

mor
e 

nit
rat

e 

ex
po

su
r im

 

foo
d than

 

from
 

wa
ter

. 

Ex
ce

ssi
ve

 

NO} 

in
 

dri
nk

ing
 

wa
ter can 

cau
se 

a 
nu

mb
er 

of
 

sen
ou

s 

he
alt

h 

co
nc

em
 for 

inf
an

tS and 

pre
gn

an
t or

 
nu

rsi
ng

 

wO
Me

n 

an
th

ro
po

ge
ni

c 

co
nt

am
in

aio
n.

 

Ad
ult

s 

rec
eiv

e from
 10

 
to

 
25

 

mgL
 

(av
era

ge
 

S0.
64 mgL

) in
 

the 

stud
y area

 

(Ta
ble

 1). 
Ni

tra
te 

lev
els

 

abo
ve 10

 
ppm may 

pre
sen

t a 

lan
d use 

r 
the min 

fco
S 

es
po

ns
ib

le for the 

po
gr

es
s0

ve
 

inc
rea

se 

in
 

nit
rat

e 

lev
els

 in
 

gr
ou

nd
wa

ter
 

na
ru

ral
 

co
Dd

ido
Ds

 the 

cO
nc

en
m

IO
n 

of
 

NO3 doe
s not 

ex
ce

ed
 10

 
mg

/l in
 

wa
ter

. 

Ni
tra

te 

co
nc

en
tra

tio
n of

 -
va

rie
s 

The 

inc
rea

sin
g use of

 
arü

ici
al 

fe
ril

ize
s, the 

dis
po

sal
 of

 
wa

ste
s 

(pa
rti

cu
lar

ly trom
 

ani
ma

l 

far
mi

ng
) and 

cha
ng

es 

in
 

Und
er 

3.2
.2. 

1.5 
mgL

 and 

di
str

ib
ut

on
 of

 
flu

on
de

 is
 

sho
wn

 in
 

Fig
-1.

 

co
nc

en
ra

tio
n 

fou
nd 

in
 

w
0 

gr
ou

nd
wa

ter
 

sam
ple

s (L-3
 and L-5

) in
 

stu
dy are they

 are 
abo

ve the 
pe

rm
iss

ibl
e 

lim
its of

 

co
nc

en
ati

on
 of

 F 
van

es fom 0.41
 to

 
1.90

 

mg/L
 

(av
era

ge
 

1.00
 

mgL
) in

 
the 

stu
dy arca

 

(T
ab

le-

1). 

Flu
orn

de ag
ain

st 

den
tal 

car
ies

. O
r 

es
se

nti
l 

ele
me

nt for 

ma
int

ain
ing

 

nor
ma

l 

de
ve

lop
me

nt 

of
 

tect
h and 

bon
es.

 

The 

3.2
.1.

 

Fl
uo

rid
e 

( 
F)

 

W
as

tew
ate

rs,
 

eph
e 

tan
ks.

 

iT
ig

ai
on

-re
um

 

low
s and 

ch
em

ica
l 

fer
til

ize
rs den

ves
 

trom
 

no
n-

ith
o 

log
ira

 

so
ue

s and 

co
ntn

bu
ted

. 

ma
inl

y, from
 the 

sur
tac

e 

sou
rce

s 

thr
ou

gh
 the 

do
me

stic
 

Ihe 

ma
jor

 

ani
ons

 ar
 

luo
nid

e. 

nit
rat

e, 

su
lfa

tes
, 

bic
arb

on
ate

 and 

ch
lon

de
 and are 

an
aly

ze
d. The C

T
 

ma
nly

 

3.2 
120

-

mo
de

rat
ely

 

har
d: 

121
-1 80- hard

 and 

>1
S0

ve
rr hard

 

wa
ter.

 In
 

stud
y area

 all 
sam

ple
s are vern

 

hard
 

tyre
 

wat
er ran

ge
s 

from
 244 to

 
956 mgL

 with
 an

 
av

era
ge

 of
 

$2
 

mgl O
n 

the 
bas

is of
 

T
H

 
cla

ss
ifi

ca
tio

n,
 

wa
ler 

as
 0 60
 

sof
t, 61

 mgL
 in

 
case

 of
 

no
n-

av
ail

ab
ili

:y
 of

 
anv 

ali
ern

ate
 

wa
ter 

sou
rce

 Wa
ter 

pro
ble

m.
 The 

ae
pa

bl
e lim

it for 
tota

l 

ha
rdn

ess
 (as 

C
aO

)is
 200 mg.
 

wh
ich

 can be
 

ex
len

de
d up

 
lo

 
o00 

3.1
.4.

 
H

ar
dn

es
s 

High
 

ISS
N NO:
 

10
06

-67
48

 
rai

nw
ate

r t
o sou

l. The 

dis
so

lve
d 

bic
arb

on
ate

 in
 

the 
gro

un
dw

ate
r 

on
gin

ate
s 

ma
inly

 

from
 the 

bio
log

ica
lly

 

act
ive

 

lay
ers

 of
 

the soil
 

It
 

is
 

pri
ma

ry ani
on in

 
gro

un
dw

ate
r 

der
ive

d from
 the 

car
bon

 

dio
xid

e 

rel
eas

cd by
 

the 
org

ani
c 

de
co

mp
os

itio
n in

 
the 

ha
rdn

ess
. 

Su
iph

ate
 

con
ten

t 

mor
e han 00

 

mgL 

is
 

ob
jec

tho
na

ble
 tor 

do
me

stic
 

pu
rpo

scs
. 

Be
yon

d this 
lim

it, 

Su
lph

ate
 

Su
lpb

ate
 is

 a 
na

ur
all

y 

oc
cu

mn
g ion in

 
alm

ost
 all 

kan
ds of

 
wa

ter 

bo
die

s and 

is
 a 

ma
jor

 

co
nt

rib
ut

or
 to

 
tota

l 

Ni
tra

te 
(N

0) 

muc
h 

hig
her

 

co
nc

en
ra

bo
n 

sh
ele

tal
 

lu
or

os
is

. Low 

co
nc

en
tra

io
n 

(ap
pr

ox
iM

ate
ly 0.5 

ppm
) 

pro
vid

es 

pr
ote

cio
n 

clay
 and 

ch
em

icl
 

fer
tili

ze
r. 

Flu
on

de
 

co
ne

nt
ra

tio
ns

 

abo
ve 1.5 mgl in

 
dri

nk
ing

 

wa
ter 

cau
se 

den
tal

 

flu
oro

sis
 and 

The 

rsp
on

sib
le 

co
ns

üu
en

t for 
inc

rea
sed

 

flo
nd

e. in
 

gr
ou

nd
wa

ter
 of

 
the 

stud
y area

 is
 

ma
inl

y 

ap
ait

e, 

bio
(ile

, 

AN
ION

 
CH

EM
IS

TR
Y 

For 

dom
me

suc
 

ap
pl

ica
to

n 

ha
rin

es
s is

 
the very

 

muc
h 

use
ful

 

pro
pe

rty
 of

 
wa

ter
, 

boi
ler

 in
 

ind
us

tri
es

, 
cau

se hard
 

In
 

the 

sud
v area

 

tota
l 

ha
rdn

ess
 

(TH
) as

 
Ca

CO
3 

Te
chn

olo
gy 

Let
ters

 



liandat Lak
har

i. Dist
t. 

Bh
and

ara
 Lal

e. 
N.P

.W.
 

Co
lle

ge
 

Vo
lum

e 27. 
Iss

ue 10, 
202

I 

Co
lleg

e 

Off. 
Pri

nc
ipa

l 

177 

http
://w

ww
.gist

x-e.
cn/ 

pe
rm

iss
ibl

e lim
it 

Ta
ble

-I,
 The 

dis
tri

bu
tio

n map 

of
 

sod
ium

 is
 

sho
wn

 in
 

Fig
-5.

 

50
 

mp/ and 

pe
rn

nis
sib

le lim
it 200 mg/

l 

(WH
O 

199
7) 

. 

Th
ere

 are non of
 

the 
gr

ou
nd

wa
ter

 

sam
ple

 

show
 

abo
ve 

the 
stu

dy area
 the N

a 
co

nc
en

tra
tio

n 

ran
ges

 

from
 12

 
to

 
112 

mg
/l( avg 46

 
mg

/l) 

Ta
ble

-1 the 
de

sir
ab

le lim
it of

 
N

a 
are 

ma
ter

na
l 

bod
y 

wei
ght

 

gai
n. 

De
ve

lop
me

nta
l 

eff
ect

s 

hav
e 

inc
lud

ed 

inc
rea

sed
 

blo
od 

pre
ssu

re and high
 

mo
rta

lity
. In

 

ctf
ec

ts in
 

va
rio

us
 

str
ain

s of
 

pr
eg

na
nt

 

rats
. 

Ef
fec

ts on
 

the 

dam
s 

hav
e 

inc
lud

ed
 

de
cr

ea
se

s in
 

pr
eg

na
nc

y rat
es and dos

es of
 

sod
ium

 

ch
lor

ide
 

(ab
out

 

1,5
70 m

g 

sod
ium

/kg
 

bod
y 

we
igh

t) hav
e 

been
 

ob
ser

ve
d to

 
cau

se 

rep
rod

uc
tiv

e 

and 

oth
er 

sil
ica

te 

mi
ne

ral
. Iis also
 

dep
end

 

upo
n 

an
thr

op
og

en
ic 

sou
rce

s just
 

like
 

do
me

sti
c and 

ani
ma

l 

wa
ste

. 

Hig
h 

Co
nc

en
tra

tio
n are 

de
pe

nd
ing

 on
 

the 
we

ath
eri

ng
 of

 
rock

 

for
mi

ng
 

mi
ne

ral
s like

 

sod
ium

 

pla
gio

cla
se,

 

hal
ite 3.3

.1 

So
diu

m ion
( 

Na*
) 

3.3 
CA

TI
ON

 
CH

EM
IS

TR
Y

 

Fig
.3. 

Su
lph

ate
 

Di
str

ibu
tio

n Fig.
 4.

 
Ch

lor
ide

 

Di
str

ibu
tio

n 

Sa
mp

le 
Nu

mb
er 

2 4 6 8 
10

 

12
 

14
 

Ch
lor

ide
 C

on
c. 

(m
g/)

 

Sam
ple

 
Nu

mb
er 

100 2 4 6 8 
10

12
 14

 

200 
8 

50
 

Su
lp

ha
te

 C
on

c.
 (

m
g/

l) 

100 

400
 

150 

-D
es

ira
ble

 
lim

it 
-

Pe
rm

isi
ble

 
lim

it 

De
sira

ble
 

lim
it 

-P
er

m
is

ib
le

 
lim

it wa
ter

 
Sa

mp
le 

500
 

200 

wa
ter

 
Sa

mp
le 

600
 

250 
300 

350 

700 400 

Fig.
 1.

 
Fl

uo
rid

e 

Di
str

ibu
tio

n Fig.
 2.

 
Ni

tra
te 

Di
str

ib
ut

io
n 

Sa
mp

le 
Nu

mb
er 

4 6 8 

10
 

12
 

14
 

Fl
uo

rid
e 

Co
nc

. (
m

g)
 

Sam
ple

 
Nu

mb
er 

1 2 3 4 5 6 
789

 

10
11

12
 13

 
14

 

0.5 50
 

1 

N
it

ra
te

 C
on

c.
 (

m
g1

) 

100
 

150 

1.5 

200 
250 

2 

-D
es

ira
bl

e lim
it 

1
-P

er
m

is
ib

le
 

lim
it wa

ter
 

Sa
mp

le 2.5 

300 

-D
esi

rab
le limi

t 
Pe

rm
isi

ble
 

lim
it wa

ter ma
xim

um
 

pe
rm

iss
ibl

e lim
it of

 
600 mg/
L 

(Ta
ble

 2)
 

and 

Di
str

ibu
tio

n map 

of
 

ch
lor

ide
 is

 
sho

wn
 in

 
Fig

-4. 

sho
ws

 (he 

tru
ths

 of
 

gro
un

d are not 
oth

er 

so
urc

es.
 

Ho
we

ve
r, non
e of

 
the 

gr
ou

nd
wa

ter
 

loc
ati

on
s 

by
 

ch
en

ica
l 

fer
tili

ze
r and 

inf
lue

nc
es

 of
 

irr
iga

tio
n 

ret
urn

-

flo
ws

. 

Int
en

siv
e and 

lon
g-t

erm
 the 

ag
ric

ult
ur

al 

act
ivi

ty Co
nte

nt of
 

ch
lon

de
 

var
ied

 

from
 38

 
to

 
442 

m
g/

LI
86

.2
9m

g/
) it 

ind
ica

te that
 the 

gro
un

dw
ate

r of
 

stu
dy arca

 

cau
sed

 

are 
ex

ce
ed

ing
 

3.2
.5.

 
Ch

lo
rid

e(
 

CI) 

High
 

ISS
N N0: 

10
06

-67
48

 

W
. 

300 

Sam
ple

 

Te
im

olo
gy

 
Ict

ers
 



Lak
hani

, Distt
. 

Bha
nda

ra Late
. 

N.PW
. 

Co
lleg

e Off. 
Pri

nci
pal

 Vo
lum

e 7,
 

Ie
 0,

 
202

I 

Aoll
ego 178 

htt
p:I

W
W

gs\
-e.

cn
 

Nu
itab

le for 
dri

nk
ing

 
Fle

va
ted

 

fu
or

ide
 

co
nc

en
tra

tio
n 

TWO
 

gr
ou

nd
wa

ter
 

loc
ati

on
s 

abo
ve 

pe
rm

iss
ib

le lim
it of

 
1.5 

mg
/L,

 

wh
ich

 is
 

not 

gr
ou

nd
vw

atc
r 

lo
ca

tio
n hav
e 

nit
rat

e 

co
nc

en
tra

tio
n 

abo
ve the 

pe
rm

iss
ib

e lim
it of

 
45

 

mg/ and not 

su
ita

ble
 for 

dri
nk

ing
. 

SIX 

san
ple

 are 

pe
rm

iss
ibl

e lor 
dri

nk
ing

 and SIX 

sam
ple

 are 

Ise
ful

 for 
ag

ric
ult

ur
al 

pu
rpo

ses
. 

Onl
y 

EIG
HT

 

are 
fou

nd very
 

hard
 

typ
e. 

Ac
co

rdi
ng

 to
 

Dav
is and D

e 

Wie
st 

cla
ss

ifi
ca

tio
n, TWO

 

sam
ple

 are 
de

sir
ab

le for 
dri

nk
ig.

 

(On the 

bus
is of

 
res

ult
s anl 

di
sc

us
sio

n the 

ma
jor

 ion 

ch
em

ist
ry

 

de
ve

lop
 all the 

gr
ou

nd
w

ate
r 

loc
ati

on
 

from
 

stu
dy are
a, 

IV. 

fig. 

7.
 

Ca
lciu

m 

Di
str

ibu
tio

n Fig.
 8.

 
M

ag
ne

siu
m

 

D
ist

rib
ut

io
n Sum

ple
 

Nu
mb

er 
? 4 6 8 10

 

12
 

14
 

Sa
mp

le 
Ñu

mb
er 

24
 6 8 

10
 

12
 

14
 

C
al

ci
um

 
C

on
c.

 (
m

g
T

 

100 

50
 

150 
200

 

M
g

 C
on

c.
 (

m
g1

) 

100 

250 

150
 

A
 

wat
er 

Sam
ple

 

Per
mi

sib
le lim

it 

200 

-P
er

m
is

ib
le

 
lim

it wa
ter

 
Sa

mp
le 

Fig.
 5.

 
So

diu
m 

Di
str

ibu
tio

n Fig.
 6.

 
Po

tas
siu

m
 

D
ist

rib
ut

io
n 

So
di

um
 C

øn
c.

 (
 m

g1
) 

`um
ple

 
Nu

nb
er 

4 
6.8

 10
 

12
 

14
 2 6 8 10
 

12
 

14
 

50
 100

 
150 

De
sira

ble
 

limi
t 

TP
erm

isi
ble

 limit wa
ter 

Sa
mp

le 

10
 

200
 

250
 

Po
ta

ss
iu

m
 

Co
nc

. 
(m

e)
 

20
 

-P
erm

isi
ble

 
lim

it 
wa

ter
 

Sa
mp

le 

Fig 
Nr

es
pe

eti
ve

ly.
 

cO
nc

en
tra

tio
n 

abo
ve 

po
uiN

Ni
ble

 

lim
it. The 

di
str

ib
ut

io
n map of

 
Ca

lei
um

 and 

M
ag

ne
siu

m
 are 

sho
wn

 in
 

Fig
-7 and 

onl
y onc 

sam
ple

 

sho
w thc 

(1
10

)) 

Co
nc

en
tra

tio
n 

of
 

C
 

abo
ve 

pe
rn

iss
ib

le lim
it and non 

of
 

the 
sam

ple
 

sho
w the M

g 

J.J
JC

al
ci

um
 and 

M
ug

ne
siu

m 

(Ca
'& M

g 

') 

tC
O

m
m

cd
ed

 

val
uc 

of
 

mg/
| The 

di
sti

bu
tto

n map of
 

po
ta

ss
m

 

s 
sho

wn
 n 

Fig
. 

(a
 

/m
g/

) wit
h 

ip
ui

ic
an

t 

lu
cu

at
o On
ly onc 

(L6
) 

gr
ou

nd
wa

ler
 

loc
ati

on
 

hav
e K

+
 

(O
nc

en
tra

io
n 

abo
Ve he

 

fo
m

1a
1 

nu
tio

n,
 Iu

 

il n 
eve

N 

co
nd

iio
n may 

be
ha

ve
 as

 

lax
ati

ve
 n 

sud
y area

 il 
var

es 

Iro
ni 

2 lo
 

1Sn
g 

P'o
tax

xiu
1 0N

 
an

 
Ce

nt
tal

 

cle
me

nt and is
 

pre
sen

t in
 

all 
anm

al and pla
nt 

oss
ue

s, and also
 

ess
en

tlia
l 

cle
mc

nt 

3.2
Po

taN
siu

nm
 

(K
') 

ISS
N N

O
 

10
06

74
 

CO
N

CL
U

SI
O

N
 

4 

Sa
mp

le 
Nu

mb
er 

(04
.07

 

nig
/) 

(ta
ble

 ).
 

WHO
 

pr
es

cri
be

d lmi
t for C

a 
te

 

200 mg//
 und M

g 

are 150 ng/
l 

re
sp

ec
tiv

ely
. 

Th
ere

 are 

ca
lci

um
 

ran
ge

s 

tro
n 

32
 

to
 

22
4m

g/
l(a

vg
 

10
ón

mg
/), and the 

val
ue 

of
 

Mg
2+ 

is
 

var
ied

 

fron
n 21

 
to

 
118 mg/

l 

(av
g. 

CO
nc

on
tra

tto
n of

 
Ca2

+ lor lon
g 

pc
uo

ds
 or

 
il 

may 

be
 

an
 

in
cr

ea
se

d risk
 of

 
kid

ne
y 

st
on

e,
 

I 
the 

pre
sen

t 

stu
dy arca

 

dri
nk

ing
 

wa
ler 

ad
dit

ion
 ot

 
C

a &
 

M
g 

nu
tit

ion
al 

be
ne

tits
 (o

 
the 

peo
ple

. One may 

po
ssi

ble
 

eff
ect

 are 

ing
est

ing
 

high
 

o 
pr

ev
nc

e 

o a N
 

M
g 

iln 
wa

ler,
 

Th
ere

 

wer
e ho

 
lui

ts 

pr
es

cib
ed

 lor 
pr

ote
cti

on
 of

 
hum

an and 

aq
ua

tic
 

he
alt

h In
 And cell

 

de
ve

lo
pm

en
t C

n 

and M
g 

are the 
mai

n 

age
nl (o

 
co

nt
rib

ut
or

s of
 

ha
rdn

ess
. 

Th
ese

 are in
 

wat
er are 

be
ne

fic
lal

 The
Ne

 rc
 

cs
sC

tta
l 

nu
trI

Cn
ts fo

 

an
ina

%
 und 

pla
nt,

 nd
 

the
se ure 

re
sp

on
sib

le
 for 

bo
ne,

 

ne
rv

ou
s 

sys
tem

 



Ehandarao C
is

t 
'of NO
.-

Lak
han

i, Dis
tt. 

Bh
and

ara
 La

te. 
N.P

.W
. 

Co
lle

ge
 Off.

 
Pr

inc
ipa

l Vo
lum

e 27. 

Iss
ue i0. 

202
1 

Col
legg

 179 

http
:/w

ww
.gjs

tx-e
.cn

/ 

68, 
Oc

tob
er 

(20
15

) 
He

alth
 

Eff
ect

s 

An
aly

sis
 on

 

po
tas

siu
m,

 

cal
ciu

m and 

ma
gn

esi
um

 

ISSN
 

23
19

-14
14

Vo
l. 

4(1
0), 58

 

12) 
int

ern
ati

on
al 

Re
sea

rch
 

Jou
rna

l of
 

En
vir

on
me

nt 

Sci
enc

es 

Co
nsu

me
r 

Ac
cep

tab
ilit

y 

Ad
vic

e and 

dev
elo

pm
ent

 and 

ma
nag

em
ent

, New De
lhi:

 

(19
87)

, Tata
 

Mc
-Gr

aw
 Hill 

217
-27

5. 11) 
Ka

ran
th,

 K
. 

R
, 

Qu
alit

y of
 

gro
und

 

wa
ter.

 In
 

K
. 

R
. 

Ka
ran

th 

(Ed
.), 

Gr
oun

d 

wa
ter 

ass
ess

me
nt Sc
ien

tifi
c 

Pu
bli

she
rs, 199

1, 

Jod
hpu

r 

10) Hem J.D,
 

Stu
dy and 

int
erp

ret
ati

on
 of

 
the 

che
mi

cal
 

ch
ara

cte
ris

tic
s of

 
na

tur
al 

wa
ter

. 

225
4. (20

01
) 

9)
 

Flu
ori

de 

Qu
an

tifi
cat

ion
 in

 

Gr
ou

nd
wa

ter
 of

 
Ru

ral 

Ha
bit

ati
on

s of
 

Fa
rid

aba
d, 

Ha
rya

na,
 

Ind
ia 

8)
 

Sub
ba Rao N

, 
John

 

De
vad

as D
, 

En
vir

on Geo
l.,( 

200
3), 

45:
243

-25
3. 

7)
 

Tod
d D.K

, 

Gr
ou

nd
wa

ter
 

hy
dro

log
y, 2nd edn

. 

Wi
ley

, 

(19
80)

, New Yor
k Hc

alth
 

Or
ga

nis
ati

on
 

(2nd
 ed.,
 

Vol.
 

1l).
( 

199
7) 

6)
 

WH
O, 

Gu
ide

lin
e for 

dri
nki

ng wat
er 

qu
ali

ty,
 

hea
lth 

cri
ter

ia and oth
er 

sup
po

rtin
g 

inf
orm

ati
on

, 

Wo
rld Pu

bli
c 

He
alth

 

As
soc

iat
ion

, ( 
199

9), 

Wa
shi

ng
ton

 DC. 

5)
 

AP
HA

, 

Sta
nd

ard
 

me
tho

ds for the 

exa
mi

nat
ion

 of
 

wa
ter and 

wa
ste

wa
ter

, 20th
 

edn
. 

Am
eri

ca Ge
ne

va
 

4)
 

WH
O, 

Gu
ide

lin
es for 

dri
nk

ing
 

wa
ter 

qu
alit

y, vol
.J, 

rec
om

me
nd

atio
ns,

 2nd cdn.
 

WH
O, 

(19
93)

. 

(D
ec

.20
01

), 3-7 
3)

 
Set

hi A.C
., Key note

 

ad
dre

ss 

In
ter

na
tio

na
l 

co
nfe

ren
ce 

on
 

fres
h 

wa
ter

, 

Bon
n 

Ge
rm

an
y. 

2)
 

All
an 

J.
 

D
. 

Str
eam

 

eco
log

y of
 

run
nin

g 

wa
ter

s, 

Kl
ue

r: 

Ac
ade

mic
 

Pu
bli

she
r. 

Lo
ndo

n. U
K

 

199
5). 

) 
Ra

gu
nat

h, 

H.M
., 

Gr
ou

nd
 

Wa
ter

, 

Wi
ley

 

Ea
ste

rn Ltd
., New 

Yo
rk.

( 

198
3) 

R
ef

er
en

ce
s 

ph
 

lec
hno

log
y 

Let
ters

 

ISSN
 NO: 

10
06

-67
48

 



Wh
at i

s 
Sc

op
us

 Shanda Help
 Ab

out
 

Sc
op

us 

La
ng

ua
ge

O 

Cu
sto

m
er

 
Se

rvi
ce

 

O
f 

No
,--

an
an

i 

Lih ist
t 

Bh
and

ara
 

View
 

Cit
eS

cor
e 

me
tho

do
log

y>
 

Cit
eS

cor
e FAQ 

) 

Add 
Cite

Sco
re to

 
yo

ur
oi

ee
 

Lale
 

.FV
. 

Co
lleg

e Off.
 

Pr
inc

ipa
l 

En
gin

ee
rin

g Sy
ste

ms
 Co
ntr

ol and 
En

gin
ee

rin
g 

#2
41

/26
0 7th 

Sy
ste

ms
 

L
 

inf
orm

ati
on

 
Co

mp
ute

r 
Sci

enc
e 

#3
00

/32
9 8th 

Cat Ran
k 

Pe
rc

en
til

e 

Ci
teS

co
re rank

 

202
0 

o Ca
lcu

lat
ed

 on
 

05
 

Ma
y, 202
1 Last

 

0.4 
-

232 

Do
cu

me
nts

 

201
7 

-
202

0 

91
 

Ci
tat

ion
s 201
7 

-
202

0 

0.4 
-

197 

Do
cu

m
en

ts 

to
 

dat
e 

70
 

Ci
tat

io
ns

 to
 

dat
e 

C
ite

Sc
or

e 202
0 

Cit
eS

cor
eT

rac
ker

 
2021

 

pap
ers

 

pu
bli

she
d in

 
20

17
-20

20
, and 

div
ide

s this
 by

 
the 

num
ber

 of
 

pu
bli

cat
ion

s 

pu
bli

she
d in

 
20

17
-20

20
. 

Lea
rn mor
e 

>
 

Cit
eS

cor
e 202
0 

cou
nts

 the 

cit
ati

on
s 

rec
eiv

ed 

in
 

201
7-2

020
 to

 
art

icl
es,

 

rev
iew

s, 

co
nfe

ren
ce 

pa
pe

rs,
 

boo
k 

Im
pro

ved
 

Cit
eS

cor
e 

me
tho

do
log

y 

C
it

C
or

e 

Ci
teS

co
re rank

 &
 

tren
d 

Sc
op

us 
co

nte
nt 

co
ve

rag
e 

View
 all 

do
cu

me
nts

 >
 

Set 
do

cu
m

en
t 

ale
rt 

9 
Sav

e to
 

sou
rce

 list 

Sou
rce

 

Ho
me

pag
e 

Sou
rce

 
typ

e: 
Jou

rna
l M

ate
ria

ls 

Sc
ien

ce
: 

Ge
ne

ral
 

M
ate

ria
ls 

Sc
ien

ce
 

(C
om

pu
ter

 

0.2
36 

Su
bje

ct are
a: 

SNI
P 202
0 

En
erg

y: 
Ge

ner
al 

Ene
rgy

 

ISS
N:

 
10

06
-6

74
8 

0.1
31 

SJR 2020
 

Pu
bl

ish
er

: 
Sc

ien
ce

 
Pre

ss Sc
opu

s 

co
ve

rag
e 

yea
rs: 199
1, Hig

h 
Te

ch
no

log
y 

Let
ters

 

0.4 Ci
teS

co
re 2020

 ( 

So
urc

e 
de

tai
ls 

cop
u 

Au
tho

r 
sea

rch
 

So
ur

ce
s 

Cr
eat

e 
ac

co
un

t Sign
 

upd
ate

d on
 

05
 

to
be

r, 

202
1. 

Up
dat

ed 

mo
nth

ly 

cha
pte

rs and data
 

Sci
enc

e: 

Inf
orm

ati
on

 

Sy
ste

ms
) 

(E
ng

ine
eri

ng
. 

Co
ntro

l and Syst
e m

s 
En

gin
eer

ing
 

Bi
oc

he
mi

str
y, 

Ge
net

ics
 and 

Mo
lec

ula
r 

Bio
log

y: 

Bi
ote

ch
no

log
y 

from
 

1995
 to

 
Pre

sen
t 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

