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Abstract - Groundwater plays a vital role as important
source of drinking water in rural and urban areas of
Tamilnadu. Day by day increase of industrial areas in many
places, lead to disposal of industrial effluent in to the water
bodies without any proper treatments is one of the reasons for
ground water quality deterioration. The aim of the study is to
map the current situation of groundwater quality around
Singanallur Lake located in Coimbatore. Groundwater samples
were collected from twenty bore wells covering the area
around the Singanallur lake to analyze the groundwater
quality parameters such as pH, DO, TDS, EC, Turbidity,
Alkalinity, Total Hardness, Chloride, Calcium, Magnesium,
Bicarbonates and Sulphate have been estimated for all the
samples and results were compared with BIS standards. The
result shows the water quality index for both pre monsoon and
post monsoon season of the study area. The water quality
index has been calculated the values ranged from 110.13 to
207.51. The WQI values from the present study indicate the
very poor water quality and unsuitable for drinking purpose.
GIS is used as a tool for analysis of spatial distribution of water
quality. The spatial distribution map of these groundwater
quality parameters were derived through GIS. The analysis
reveals that the groundwater of the area needs some degree of
chemical treatment before consumption, and it also needs to
be protected from further contamination.

Key Words: Groundwater, Singanallur Lake, Water quality
index, Spatial distribution and GIS.

1. INTRODUCTION

Water is a natural resource forms, the principal component
of all living organisms in this world. Surface water naturally
by the force of gravity leaches, percolates, infiltrates into the
sub surface that ultimately reaches into aquifer ecosystem
referred as ground water. Ground water usually undergoes
phenomenal changes in their characteristics during their
hydraulic and transitional movement during storage or
movement in aquifer. In some areas, groundwater also
serves as the major source for drinking, irrigation of crops
and for use in factories. Water quality is considered as a big
issue in many cities of developing countries. Bore well water
is valuable than surface water but due to different activities
done by human being this water is contaminated. And now-
a- days this is the grave problem.

1.1. Groundwater Pollution

Groundwater pollution is an introduction of certain
pollutants into the groundwater which reduces the quality of
groundwater making its use very limited, or in some cases
impossible many different chemicals and various synthetic
products we use today are usually the main causes of
groundwater pollution. Improper management and disposal
of industrial waste is also a reason for groundwater
pollution.

Singanallur Lake is considered to be the most polluted in the
region of Coimbatore. The Singanallur area is also
predominantly an industrial zone with dense population and
agriculture activities. In this region there is no proper
drainage or sewerage system and hence the sewage is
discharged into the river. Singanallur stream as it receives
waste water discharge from point sources such as spinning
mills, small scale industries, and congested residential areas
unrestricted domestic sewage effluents, and higher pollution
load discharged into stream was carried out to the tank
ultimately resulting in deterioration of surface water, as well
as groundwater in an aquatic environment.

1.1. Geographical Information System

Geographical information system is an integrated computer
hardware and software, which can create, manipulate and
analyze a geographically referenced database to produce
new maps and tabular data.

A GIS is an information system designed to work with data
referenced by spatial/geographical coordinates. In other
words, GIS is both a database system with specific
capabilities for spatially referenced data as well as a set of
operations for working with the data. It may also be
considered as a higher order map. GIS technology integrates
common database operations such as query and statistical
analysis with the unique visualization and geographic
analysis benefits offered by maps.

2. STUDY AREA

Singanallur Lake is situated in the Singanallur village at
Trichy road in Coimbatore. Singanallur Lake is located within

© 2020,IRJET | ImpactFactor value: 7.529

IS0 9001:2008 Certified Journal | Page4767



‘l’ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 07 Issue: 07 | July 2020

www.irjet.net

p-ISSN: 2395-0072

thelatitude of from 10059°42” N to 1101'30” N and longitude
of from 7700°18”E to 7702’6” E. The lake is fed by the canals
derived from Noyyal River, sanganurpallam drain and
ganapathy - Singanallur drain. The perimeter of the lake is
3102 m. Water spread area is 1.153 square kilometer and
average depth is 4.25 m. It holds water capacity of 68 Million
cubic feet. The maximum and minimum temperature is
39.4°Cto 20.7°C.

Altitude of the lake is +362 m above the mean sea level. Three
numbers of sluices are present in the lake. This lake has two
weirs one at the north east and another at south west side
groundwater occurs at shallow levels under semi-confined
and unconfined formation. Coimbatore municipality’s
wastewater of more than 30 Million liters per day flows in the
two supply channels into the lake. The study area with
sample locations are given in the figure 1.

Fig -1: Samplings Boundary Locations in the Area

3. METHODOLOGY
3.1. Collection of Water Samples

Total 22 sampling stations were selected around Singanallur
Lake. The water samples were collected using polyethylene
bottles during pre and post-monsoon season of the year
2019-2020 and GPS survey was done. These sampling
stations were amongst the bore wells and from surface water,
which are being extensively used for drinking and other
domestic, industrial and agriculture purposes. Samples were
analyzed for different parameters as per the standard
methods.

Fig -2: Collection of Samples

Table -1: Sampling Locations, Latitude and Longitude
and Type of source

Sall:llgle Location 'I;X,I;:e(:_f Latitude Longitude
L1 Boat house Surface | 10°59'53”"N | 77°01'10” E
L2 |Lakerightside corner| Surface | 10°59°07”N | 77°01'10”E
G1 Car showroom Borewell | 10°59°41" N | 77°01’04”E
G2 Near Tamarind tree | Borewell | 10°59’34” N | 77°01°02” E
G3 Near Apartment Borewell | 10°59’45” N | 77°01’01”E
G4 Near Coconut tree | Borewell | 10°59°38”" N | 77°00’59” E
G5 House right side lake | Borewell | 10°59°51” N | 77°01°’05” E
G6 At Mahal Borewell | 10°59’57” N | 77°01'14” E
G7 Ata%zsriﬁfs;‘fe Borewell | 10°59'25" N | 77°00'42" E
G8 At Perumal temple | Borewell | 10°58'50” N | 77°00°'54” E
Go |AtPonnammalthiru | g ooy | 105900 N | 77°01'11” E

kovil
G 10 |AtHome left side lake| Borewell | 10°58’59” N | 77°01'24” E
G11 | Garden left side lake | Borewell | 10°59°05” N | 77°01'32” E
G12 At Left side lake Borewell | 10°59°23” N | 77°01'38”E
G13 Near Railway track | Borewell | 10°59’36” N | 77°01’38”E
G 14 Vasanth Nagar Borewell | 10°59’42” N | 77°01’31”E
G 15 Factory Borewell | 10°59°46” N | 77°01'27” E
G16 Lorry water supply | Borewell | 10°59°52” N | 77°01°26” E
G17 Near Show room Borewell | 10°59’55” N | 77°01°20” E
G18 At Construction site | Borewell | 10°59’56” N | 77°01°22" E
G19 Near Highway near | Borewell | 10°59'58” N | 77°01'24” E
G20 At Matric school Borewell | 10°59’57” N | 77°01°'16” E

3.2. Analysis of Physico - Chemical Parameters

Turbidity

Turbidity is due to the presence of different types of
suspended particles. It is measured by Turbidity meter.
pH

The pH value is the negative log of hydrogen ion
concentration. pH value is measured by pH meter.
Electrical Conductivity (EC)

EC is measured by an instrument called electrical
conductivity meter. The instrument is standardized with the
help of standard KCl solution.

Total Dissolved Solids

TDS can be calculated by TDS Meter. Water with high TDS
indicates more ionic concentration.

Hardness

Total hardness is determined by titrating the sample against
0.01 N EDTA using Erichrome black T as indicator. The end
pointis color change from wine red to steel blue. Permanent
hardness is determined by repeating the above procedure
after boiling the water for few minutes. Temporary hardness
is subtracting permanent hardness from total hardness.
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Calcium & Magnesium

Itis determined by titrating the groundwater sample against
0.01 N EDTA with murexide or ammonium purpurate as
indicator. The end point is color change from pink to purple.
Alkalinity

It is determined using 0.02 N Sulphuric acid as burette
solution and both phenolphthalein and methyl orange as
indicator.

Chlorides

Chlorides are determined by titrating the sample with

In the first step, each of the eleven parameters has been
assigned a weight (wi) according to its relative importance in
overall quality of water for drinking purposes. The
weightage assigned to each parameter was shown in table 3

In the second step, the relative weight (W;) is computed from
the following equation.

Wi
W, = -“{E nw,

Table -3: Relative Weight of Chemical Parameters

0.0282N silver nitrate using potassium chromate indicator.
The end point is color change from yellow to brick red. Chemical Indian | Weight Relative
Sulphates parameters  [standards| (wi) weight (Wi)
50ml of sample is added to 10ml of HCL and boil it. When it Turbidity (NTU) 1-5 4 01176
.b01ls, add 30 ml barium chlgrlde 1nto.1t. A white preaplt.ate EC (1S/cm) 750-2250 4 01176
is formed due to the formation of barium sulphate. Solution
is cooled, precipitate is filtered and weighed. Sulphate pH 6.5-8.5 4 0.1176
content is directly proportional to this weight. TDS (mg/L) 500-2000 4 0.1176
DO (mg/L) 4-6 2 0.0588
The above parameters for the collected samples were Hardness (mg/L) 200-600 2 0.0588
compasred with stagldards r;com;rllended by BIS Calcium (mg/L) 75-200 2 0.0588
IS 10500:2012) shown in the table 2.
( Tablg -2: Prescribed IS 10500: 2012 Magnesium (mg/L) | 30-100 2 0.0588
Drinking Water Specification Chloride (mg/L) 250-1000 3 0.0882
- Acceptable Permissible Sulphate (mg/L) 200-400 4 0.1176
Characteristics o L. .
Limits Limits )Alkalinity (mg/L) 200-600 3 0.0882
pH 6.5-8.5 - S wi = 34> Wi = 1.000
Conductivity (uS/cm) 750 2250
Turbidity (NTU) 1 5 In the third step, a quality rating scale (qi) for each
DO (mg/L) >4 16 parameter is assigned by dividing its concentration in each
TDS (mg/L) 500 2000 water sample by its respective standard according to
Chloride (mg/L) 250 1000 guidelines laid down in the BIS and the result was multiplied
Magnesium (mg/L) 30 100 by 100. qi = (Ci/S:) = 100
Calcium (mg/L) 75 200 Ci = concentration of each chemical parameter in each water
Sulphate (mg/L) 200 400 sample o _
Total alkalinity (mg/L) 200 600 Si = Indian drinking water standard for each chemical
Total hardness (mg/L) 200 600 parameter

3.3. Concept of Groundwater Mapping

Here a groundwater potential map has been generated for
the study area using Geographical Information System (GIS).
The sampling locations were captured as latitude / longitude
data in Degree, Minutes, Seconds (DMS) format. The data
was converted to decimal degrees (Longitude DD and
Latitude DD) for all the sampling locations. The Spatial
Analyst Water quality analysis of around Singanallur Lake
using GIS. Tool in the GIS software was employed for
interpretation of data. The results were stored as Raster files
upon analysis.

3.4. Water Quality Index

The water quality Index is obtained by Brown’s equation and
it was also calculated by weighted index method to
determine the suitability of groundwater for drinking and
irrigational purposes.

In the fourth step, for computing the WQ]I, the SI; is first
determined for each chemical parameter, which is then used
to determine the WQI as per the following equation.
SIi = Wi qi
wQI =Y SI;
SI; is the sub index of ith parameter
qi is the rating based on concentration of ith parameter

Table-4: Water Quality Classification Based on WQI Value

WQI Value Water Quality Grading
<50 Excellent A
50-100 Good water B
100-200 Poor water C
200-300 Very poor water D
>300 Water unsuitable for drinking E
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4. RESULTS AND DISCUSSION 57 Turbidity
. . 6 52
The Physico-chemical parameters of water sample were 5
analysed and the results have been compared with Bureau of 4
Indian standards. 3 I
2
Table -5: Summary of Physico-Chemical Parameters (1) I I . l l I I ' l I ' ' ' b i l l .
Dost l112G6 GGGGGGGGGGGGGGGGG GG
oS
Pre monsoon 123456 7 8 9101112131415 1617 18 1920
(2019) m(;l(;sztz)on BIS (2012) Sampling location
Parameters ( ) Accept|Permis WTurbidity pre  mTurbidity post
Max | Min | Max | Min la;rb;lft ;‘:11:: Chart -2: Variation of Turbidity
pH 8.49 | 6.89 8.71 | 6.92 |6.5-8.5 - N »
Turbidity (NTU) 09 | 45 | 57 | 07 1 5 ¢ Q ‘i‘f
EC (uS/cm) 4300 | 1700 | 4700 | 1800 | 750 | 2250
TDS (mg/L) 2881 | 1139 | 3149 |1206| 500 | 2000
DO (mg/L) 14 | 03 | 1.7 | 02 | >4 - o
|Alkalinity (mg/L) 490 200 523 310 - - ik spatial distribution
- vyt
Total Hardness | o45 | 360 | 1350 | 460 | 200 | 600 - ﬁ? -
(mg/L) - Etar
Calcium (mg/L) 178 64 198 96 75 200 s =j:_:
Magnesium (mg/L)|143.7| 31.59 | 193.6 | 61.9 30 100 i i . . .
- Fig -4: Spatial distribution of Turbidity pre & post
Chloride (mg/L) 924.71324.89(1250.6|378.8| 250 | 1000
monsoon
Sulphate (mg/L) | 373 | 225 | 468 | 256 | 200 | 600
4.1. GRAPHICAL REPRESENTATION & GIS MAPPINGS Kandasiiuity
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Fig -3: Spatial distribution of pH pre & post monsoon
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Fig -6: Spatial distribution of TDS pre & post monsoon
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monsoon
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monsoon
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4.2. Analysis of Water Quality Index

Table -6: Water quality index (WQI) values

S.NO Pre Monsoon (2019) Post Monsoon (2020)
wQIl Rating |Grade| WQI Rating |Grade
L1 |128.49 |Poor water| C 163.46 | Poor water C
L2 | 128.84 |Poor water| C 165.65 | Poor water C
G1 | 18293 |Poorwater| C | 200485 | ey Poor |
water
G2 | 22004 | VEYPOOT | 1 o6q36 | VeV POOT |
water water
G3 | 156.51 | Poor water| C 173.95 | Poor water C
G4 |174.40 |Poorwater| C 187.65 | Poor water C
G5 | 152.87 |Poor water| C 178.86 | Poor water C
G6 | 129.95 |Poor water| C 147.80 | Poor water C
G7 | 132.38 |Poor water| C 144.19 | Poor water C
G8 |167.58 |Poorwater| C |20153 | Ve Poor | p
Water
G9 | 152.27 |Poor water| C 165.66 | Poor water C
G 10 | 138.79 | Poor water| C 155.29 | Poor water C
G11 | 122.79 |Poor water| C 136.34 | Poor water C
G12 | 172.10 |Poor water| C 181.35 | Poor water C
G13 | 171.71 [Poorwater| C |205.62 | Ve Poor |
Water
G 14 | 148.13 |Poor water| C 162.48 | Poor water C
G 15 | 139.58 | Poor water| C 158.06 | Poor water C
G16 | 139.61 |Poor water| C 144.61 | Poor water C
G 17 | 159.76 | Poor water| C 168.65 | Poor water C
G 18 | 149.80 |Poor water| C 166.87 | Poor water C
G 19 | 133.93 | Poor water| C 155.78 | Poor water C
G 20 | 143.88 | Poor water| C 155.70 | Poor water C
Table -7: Classification of Water based on WQI in %
Percentage (%)
WAl | water Quality |Grading|PTé Monsoon|Post Monsoon
Value (2019) (2020)
<50 Excellent A 0 0
50-100 Good water B 0 0
100-200 Poor water C 95.45 81.81
200-300| Very poor water D 4.5 18.18
>300 |V inking | 0 0

5. CONCLUSION

The results obtained from various studies were compared
with bureau of Indian standards. The present study has been
carried out to evaluate the Physico - chemical characteristics
of groundwater around Singanallur Lake located in
Coimbatore district. The spatial distribution of groundwater
quality in the study area has been visualized by GIS. Twenty
two samples were collected and analyzed for both pre and
post monsoon season. TDS, EC, TH, magnesium was
exceeding the permissible limits.

WQI results showed that 95.45 % and 81.81% of the
groundwater samples were found as a poor category and 4.5
% and 18.18 % found as very poor water quality during pre
(2019) and post (2020) monsoon seasons respectively. It
results that the lake water was not suitable for drinking and
irrigation uses because of the discharge of domestic sewage
into the lake. From the present study, it is clear that the
water in Singanallur lake region is not for very good quality.
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