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Abstract: In the present study analysed Groundwater quality of
Hard rock terrain  in Bengaluru North, Karnataka, India. For
the present study areas affected by industrialization were selected
to measure the quality of Groundwater for determining its fitness
for domestic use. Bore well samples from each part of the study
area were analysed for Physio - chemical variations and quality of
groundwater. Comparison of Physio - chemical analysis results
with Indian Standard drinking water limits shows that all
groundwater samplesexcept few arefit for drinkingand irrigation
purposes. The average value of pH of fivevillagesis 7.5-8.0 which
iswithin desired limit. However, the pH value is increasing so it
may be unfit for the future use. About 50% of Water samples
containing chloride in excess of 250mg/l are considered
undesirable for drinking purposes which may lead to
cardiovascular diseases. The concentration of sulphate for each
sample of villages is within desirable limit. Also it is found that
25% of samples containing total hardness more than 300 mg/I|
which isundesirable. In future there may be threat of decreasein
groundwater quality. Public awareness must be created among
the citizens about the importance of lakes/tanks and give
awareness about importance of quality of Groundwater and
surface water.

Keywords: Perennial, Physico-Chemical Characteristics,
Monthly variation, Biological variations.

I. INTRODUCTION

Groundwater is the most vital source of water for drinking,
irrigation and industrial purposes. Growing population and its
requirements have led to the decline of surface and
sub-surface water. Superiority of groundwater is equally vital
to its quantity owing to the fitness of water for various
purposes. Water quality analysis is a significant issue in
groundwater studies. Difference of groundwater quality in an
areaisafunction of physical and chemical parametersthat are
greatly influenced by geologica formations and
anthropogenic activities.

Water Quality is represents the chemical, physica and
biological characteristics of water, commonly in respect to its
sustain for a chosen use.
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The fresh water is of invigorating concern for humanity
since it is directly connected to human well being.
Groundwater isaprecious natural resource of water supply all
over the planet. Its use in agriculture, manufacturing and
civilized usage proceeds to grow where annual surface water
places are absent. The current community, over drafting,
rapid urbanisation and increased industrialisation has lead to
fast degradation of our society. We al are aware about water
has a lot of uses, such as for power generation, drinking,
aquaculture, irrigation and domestic purposes.

I[1.STUDY AREA

The area chosen is Bengaluru North Taluk which spreadsin
Bengaluru District. The study area geographicaly lies
between 77° 18° 30°” E and 77° 46° 0>’ E longitude and 12°
56’ 30"’ N and 13° 13’ 0” N with an area of 795.49 sq.km
whichiscoveredin Survey of India(SOIl) Topo sheet number:
57 G/ 12 on 1:50000 scale.
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Fig.1 Location map of Bengaluru North Taluk

The maximum length and width of the command is
approximately equal to 85.58 km and 114.29 km respectively.
The following maps are prepared using GIS Software, Fig.1
shows the location map of the Bengaluru North, Fig.2 shows
the Digital Elevation model of Bengaluru North Taluk.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication


mailto:nanjundiprabhu@gmail.com
mailto:nanjundi.smg@gmail.com
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.L3088.1081219&domain=www.ijitee.org

Groundwater Quality Analysisof Hard Rock Terrain in Bengaluru North Taluk, Karnataka, India.

F13130°N

LEGEND
Elevation
I 714 - 767 _—
D_é-'-gl [F12°56730"

A B 791 -511
B 511 - 830
B s30-8%

T T T T T
TISH0'E TTUCE TPIE 17380 TG0 1460

Fig: 2 Digital Elevation M odel of Bengaluru North
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1. EXPERIMENTAL METHODS

A. Water Sampling Procedure and Assessment

The water samples were analysed for various parameters in
the research lab. chemical and physical features like Temp,
pH, Turbidity, TDS, TSS, Electrical Conductivity, Minera
Acidity, Total Hardness, Calcium, Magnesium, Biochemical
Oxygen Demand (BOD), Chemical Oxygen Demand(COD),

16. L ead - 0.1 -

17. Zinc - 5.0 [15
18. M anganese 0.1 0.1 0.5
19. ICopper 1.0 0.05 1.5

All parameters are in mg/l. Except EC in uS; Turbidity in
NTU

Existing bore wells of the study areawere considered as
the pointsto draw the samples. 33 bore wellswere selected as
the sampling points to collect the groundwater samples. The
points selected were distributed in the entire area to represent
true representative about the quality of groundwater.

A. Sample Collection and Transportation:

Groundwater samples were collected from selected
bore wells as per the standard procedure. Two liter pre
cleaned PVC (polyvinyl chloride) cans thoroughly rinsed
with distilled water were used for collection.

Of samples. The bore well water was released for 3 to 5
minutes before collecting samplesinto the cans, so asto wash
out the local impurities and to empty the water standing in the
service pipe. The containers are labelled describing the date
of collection, time of collection, sampling location, and
conditions under which sampling is done. The collected
samples were transported to laboratory and were analyzed.
Table.2.1 Physio — chemical data for Groundwater

in the studied area.

Chloride, Iron, Nitrates, Phosphates and Alkalinity havebeen | s Bicar | caciu
. . Lat. Lon. Boron bonat
tracked for the lake water at different points from bore wells. No. s m
1 13.04167 77.58333 0.07 160 | 52
IV. MATERIALSAND METHODS 2 13.09167 77.6 0.33 160 36
3 12.94417 77.55833 0.05 98 28
The Water Samples collected from different locations .The 4 12.94417 77.55833 03 105 36
Water samples were immediately carried to Laboratory for 5 13.09167 77.6 0.04 134 | 44
the measurement of various Physical and chemical features | 6 | 13.04167 77.58333 0.15 140 |72
like Temperature, pH, Turbidity, TDS, TSS, Electrical ! 12.94417 77.55833 0.21 38 33
o ) L i 8 13.09167 77.6 0.07 65 39
Conduc'qwty, .Mlnerql Acidity, Tota Hardness, Calugm, 5 1304167 —7 58333 0.05 39 >7
Magnesium, Biochemical Oxygen Demand (BOD), Chemical |10 | 12.99278 77.5911 0001 | 116 | 24
Oxygen Demand (COD), Chloride, Iron, Nitrates, Phosphates 11 [ 13.08194 77.50556 0.06 159 | 56
and Alkalinity .Water samples were collected from 33 select 12 | 12.94417 77.55833 0.18 73 8
bore wells located in the study area As regards the water | 13 | 1294861 | 7757194 | 0.24 irr | 24
quality in and around Bengaluru North is suitable for drinking 14 | 12.98194 77.55556 0.12 189 124
; X . . . 15 [ 13.00417 77,5725 0.06 43 24
purposes and al the congtituents are in confirmative with BIS 16 | 1313611 77 61944 038 220 | 28
standards. 17 | 131875 775 0.04 61 20
18 [ 12.98194 77.62917 0.001 37 12
Table:1.0 Water quality Standardsasper WHO and ISl. 19 | 12.94889 77.59694 0.02 43 36
Parameters 20 | 12.94889 77.59694 0.07 43 36
SI.No. ith WHO |SI Standards 21 [ 13.09167 77.6 0.2 128 | 36
Units Standards 22 | 13.05972 77.57694 0.02 238 [ 32
IAcceptable  [Maximum 23 | 12.9725 77.57667 0.4 116 24
imits imits 24 | 13.04167 77.58333 0.08 10 [ 32
1. H [7.0-85 6.5-85 6.5-9.2 25 12.94861 77.57194 0.07 31 30
2 EC (in pS) [ 100 1000 26 13.1875 775 0.21 79 30
3. TDS 500 500 b000 27 13.13611 77.61944 0.31 61 30
n Turbidity i 0 b 28 | 13.05972 77.57694 0.29 61 78
3 Chionides %) bo 1000 29 | 13.00417 77,5725 0.07 49 36
3 Total Alkalinity i b0 500 30 | 12.98194 77.55556 0.06 37 70
7 fToid Hadness 00 500 00 % Thorm e Tox & 15
8. Calcium Hardness  [75 75 P00 : - :
o M agnesium Hardnessis0 0 100 33 | 12.94889 77.59694 0.29 61 20
10. Nitrate 3 15 100
11.  [Sodium ! ) 150
12.  |Potassium ! 10 12
13.  [Sulphate 00 150 100
14.  [Fluoride 1.0 0.6 1.2 1.5
15. ron 0.3 0.3 1.0
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Table.2.2 Physio — chemical data for Groundwater in the studied area. 6

0.0
5 15 | 1300417 | 775725 | o ” 120 | 470 0.64
No Magne | Sodi Nitr
.| LAt LON. sum | um | ae | e 16 | 1313611 4717'6194 01 |68 |30 | 1940 | 043
1 13.04167 77.58333 19.51 90 16 8 17 13.1875 775 01 | 52 150 670 0.43
2 | 13.09167 77.6 3408 | 110 [ 31 8 776291
3 | 12.94417 77.55833 1219 | 60 1 8.4 18 | 1298194 | 4 01 | 20 50 380 1.56
4 | 1294417 77.55833 19 49 12 7.9 77.5969
5 | 13.00167 77.6 12 36 12 6.8 19 | 1294889 | 01 | 42 110 | 460 0.34
6 | 13.04167 77.58333 27 79 59 7.9 20 | 1294889 | 775969 [ 00 460 034
7 12.94417 77.55833 39.1 57 49 8.4 4 5 42 110
8 | 13.09167 77.6 55.6 44 | 34 8.4 o1 | 1300167 | 776 0.0 710 03
9 | 13.04167 77.58333 8.9 29 | 88 8.7 4 62 250
10 | 1299278 [ 7759611 [ 1705 [53 [19 [ 84 22 | 1305072 | 77-5769 1920 | 0.38
11 | 13.08194 | 7750556 | 2924 |91 | 12 | 823 4 01 [202 | 600
12 | 12.94417 | 7755833 | 4.87 70 | 15 | 89 23 | 120725 | 775766 | 00 510 | 034
13 | 1204861 | 7757194 | 489 | 88 | 42 | 8.1 7 7 |62 |140
14 | 1298194 | 7755556 | 5838 | 114 | 46 | 86 24 | 13.04167 27'5833 o1 | aa g0 |60 | o031
15 | 13.00417 77,5725 1462 |53 | 46 |89 75719 Tod
16 | 13.13611 77.61944 7054 | 184 | 39 7.8 25 | 1204861 | ," 6 | 274|150 |40 0.2
17 | 13.1875 775 2434 |81 76 8.9 50
18 | 12.98194 77.62917 4.88 46 2 9.2 26 | 13.1875 775 9 15 100 | 3% 0.7
19 | 12.94889 77.59694 4,91 51 19 8.8 776194
20 | 1294889 [ 7759694 | 491 51 [19 [8s8 27 | 1313611 | , 01 | 202 | 150 [ 520 |07
21 13.09167 77.6 38.94 45 30 8 775769
22 | 1305972 | 7757694 | 1265 | 150 | 9% | 8 28 | 1305972 | , o |so |35 [1010 |03
23 | 12.9725 77.57667 19.48 53 5 84 29 | 13.00417 | 775725 | 0.1 | 50 150 | 470 0.6
24 | 13.04167 77.58333 24.35 50 145 | 8.2 775555 | 0.1
25 | 12.94861 77.57194 1827 | 29 9 8.4 30 | 1298194 | 4 1 90 g0 | 1220 | 09
26 | 13.1875 775 6.11 40 |2 8.6 77.6291
27 | 13.13611 77.61944 1827 | 45 11 8.6 31 | 1298194 | 4 02 |19 |80 250 0.4
28 | 13.05972 77.57694 317 50 | 41 85 32 | 1299278 | 77591 [ 02 200 09
29 | 13.00417 77.5725 14.63 35 21 7.6 1 8 15 95
30 | 1298194 | 7755556 [ 2561 | 120 |45 |84 33 | 12094880 | 775969 | 01 600 | 15
31 | 12.98194 77.62917 4.89 21 02 |82 4 8 40 120
32 | 12.99278 77.59611 1097 | 22 04 |83
33 | 12.94889 77.59694 1704 [74 |20 8.5 V. RESULTSAND DISCUSSION

Table.2.3 Physio — chemical data for Groundwater in the studied area.

Tota | Elect.
S Lat Lon Pho | Cond_ F_I uo
No. sph | Sulp | Hard | uctivit | rides
ate | hate | ness |y
1 | 1304167 27'5833 g.o w |0 |80 | 156
2 | 1300167 | 776 g'l 13 | om0 |90 | 183
3 | 1204417 ;7'5583 00 o |10 |45 |12
4 | 1294417 ;7'5583 00 i |10 |50 |04
5 | 1300167 | 776 g'l s |10 |50 |02
6 | 1304167 ;7'5833 2'0 6 | 200 | 960 |02
7 | 1204417 ;7'5583 o1 lar |1go 530 |o018
8 | 1300167 | 776 ot i |1 |90 |03
9 | 1304167 ;7'5833 8'1 s | | 610 |04
10 | 12.99278 17'5961 g.o o | 130 | 520 | 059
11 | 1308194 27'5055 2'1 i | aep |30 | 014
12 | 1294417 ;7'5583 17 Lo a0 40 |o0a0
13 | 12.94861 17'5719 o1 lu g [610 |o058
14 | 1208194 | 775555 | 01 | 96 | 300 | 1110 | 07
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A. Total hardness:

Total Hardness: In the study area Bengaluru iv is having
Lowest value 60 mg/l and highest is Kodigehalli is 600mg/l
and the average value is 166.96 mg/l. The variation of
Hardness in the study areais shown in the fig.2
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Fig.2 Total Hardness of Water at Bengaluru North Taluk
B. Sulphate:

In the study area Hebbala? and Basavanagudi having 14mg/I
is the lowest value and kodigehalli is having 202 mg/l is the
highest value and the average value is 44.01lmg/l. The
variation of Sulphate in the study areais shown in the fig.3
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Fig.3 Concentration of Sulphate lonsin Water at
Bengaluru North Taluk

C. Sodium (Na): The sodium concentration in the studied
samples ranges from 21 mg/l at ulsoor isthe lowest value and
184 mg/l at Gollahali is the highest value and the average
valueis62.09 mg/l. Thevariation of Sodium in the study area

isshowing inthefig.4
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Fig.4 Concentation of Sodium lonsin Water at
Bengaluru North Taluk

D. Potassium (K):

Potassium concentration from 2.2 to 28.4 mg/l with an
average of about 8.56 mg/l. The variation of Potassiumin the

study areais showing in the fig.5
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Fig. 5 Concentration of Potassium in Water at Bengaluru

North TalukK
E. PHOSPHATES:

In the study area Hebbalaii is having Lowest value 0.03 mg/l
and 1.7 mg/l isthe highest at Bengaluru - iv. Average valueis
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0.125mg/l. The variation of Phosphate in the study area is
showing in the fig.6
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\/Jﬁ%\ —
- / T —
// s \R 2 \
{ L 1 \}\ oy Legend
o T T mmee
s 4! N el [Joo13-0024
| S @ o v
13°00'N ¢ / s \"\j [Joos-0081 |iaqon
— T T 5. * & [Joos2-0073
13 < ) o074 -0.08s
T~ W [ 0.086 - 0.008
AT \\1 [ 0099 -0.11
525 0 5 10 15 zgm [ watersheds

77°450°E

Fig. 6 Concentration of Phosphatelonsin

Bengaluru North Taluk
F. pH VALUE

Water at

In the study area Malleswaram is having Lowest value 7.6
mg/l and 9.2 mg/l isthe highest at Ulsoor. Average value is

8.32mg/l. Thevariation of PH in the study areai
thefig.7

77300

T 450E

sshowingin

PH MAP OF WATER
BANGALORE NORTH

13 150N

13°00N

z

F31son

SN

Fig. 7 Concentration of PH Water at Bengaluru North

Taluk
G. NITRATES:

In the study area Vasanthnagara is having Lowest value 0.4
mg/l and highest is Kodigehalli is 96 mg/l and the average
valueis 23.85mg/l. The variation of Nitratesin the study area

isshowing inthefig.8
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Fig. 8 Concentration of Nitratesin Water at Bengaluru

North Taluk
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H. MAGNESIUM

Inthe study areaBengaluruiv ishaving Lowest value 4.7 mg/l
and highest isKodigehalli is 126.5 mg/l and the average value
is23.74 mg/l. The variation of Magnesiumin the study areais
showing in the fig.9

TrInTE T ASTE

CONCENTRATION OF MAGNESIUM IN WATER
BANGALORE NORTH

>z
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5250 5 10 15 20 matarshods

TI0E T 4B0E

Fig.9 Concentration of Magnesium in Water at
Bengaluru North Taluk
I. Fluoride
In the study area Chikkabanavara is having Lowest
value 0.14 mg/l and highest is Yelahankal is 1.63 mg/l and
the average value is 0.602 mg/l The variation of Fluoride in
the study areais showing in the fig.10

77°300°E 77°450°E
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Fig. 10 Concentration of Fluoridesin Water at Bengaluru
North Taluk

J. ELECTRICAL CONDUCTIVITY

In the study area Ulsoor is having Lowest value 250
umhos/cm and highest is Kodigehalli is 1920 umhos/cm and
the average value is 695.60 umhos/cm. The variation of
Electrical Conductivity in the study area is showing in the
fig.11
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Fig. 11 Electrical Conductivity of Water at Bengaluru
North Taluk
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K.CHLORIDES

In the study area Vasanthnagara is having Lowest
value 36 mg/l and highest is Gollahalli is 341mg/l and the
average value is 117.78 mg/l The variation of Chlorides in
the study areais showing in the fig.12
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Fig. 12 Concentration of Chloridesin Water at Bengaluru
North Taluk
L. Carbonate (CO3) and Bicarbonate (HCO3):

The concentration of the carbonate in the studied
samples ranges from 9 to 36 mg/l with an average
concentration of about 17.09 mg/l, while bicarbonate ranges
from 31 mg/l to 238 mg/l with an average concentration of
about 94.81 mg/l. The variation of Carbonates and
Bicarbonates in the study area is showing in the fig.13 and
fig.14.
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Fig.13 Concentration of Carbonatesin Water at
Bengaluru North Taluk
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Fig. 14 Concentration of Bicarbonatesin Water at
Bengaluru North Taluk
M. CALCIUM (ca)

The calcium content of the studied samples, ranging
from about 8 to 78 mg/I with an average of about 30.96 mg/I,
are well within the permissible limit and suitable for drinking
purposes as per BIS .The variation of Calcium in the study
areais showing in the fig.15
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Fig. 15 Concentration of of Calcium lonsin Water at
Bengaluru North Taluk

VI. CONCLUSIONS

From the results of this study it has been concluded that: The
physico — chemical analysis of the study revealed that. All the
groundwater samples collected were having the
concentrations of many parameters are within the standard
limits and few samples are above the permissible limits. The
quality of groundwater is objectionable in few samples and
most of the samples are good for domestic uses.

A. Possible Remedial M easures:

The sewage must be de linked with the water body and passed
only through sewer systems. Clean up weeds in the lake and
use it as compost and raw material to produce biogas. The
water aready present must be completely drained before any
restoration work is implemented. Disposing of
domestic/industrial wastes and carcasses must be stopped.
Public awareness must be created among the citizens about
the importance of lakes/tanks and suitability of groundwater
for drinking purpose.
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