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ABSTRACT

Ichalkaranji is one of the most prominent decentralized Textile centers of the India,
having good number of spinning mills, sizing units, power looms, processing units and
Industrial Estates situated is about 29 Km away to the S – E of Kolhapur .However, very
limited efforts have been made by the Industries so far to improve the quality or reduce the
quantity of wastewater that is discharged without any pretreatment into an adjacent nallah,
owing to high amount of chemicals, dyes, suspended solids and toxic metals in the waste,
there is a probability of groundwater contamination, which would have many adverse effects
on the local inhabitants. In this paper, efforts have been made to assess the quality of
groundwater in Ichalkaranji area by extensive survey and laboratory analysis which would
give the information about ‘Impacts on groundwater quality’ due to disposal of the industrial
wastewater. Also an attempt has made for controlling the groundwater pollution, which
would serve as a basis to evolve suitable management strategy for the  city.

Key Words : Groundwater quality, Pollution, Textile industries, Power looms, Chemical, dyes,
Toxic metals

INTRODUCTION
It is well documented that environmental

pollution depends mainly on human activities
(Industry, agricultural cultivations, and domestic
use) and to a lesser extent, to other natural
phenomena, which contribute to this, like
volcanoes, earthquake etc.1. Moreover,
groundwater pollution depends on insufficient
management of urban, industrial and domestic

wastes, organic compounds and pathogenic
microorganisms, which are found in
groundwater receivers2. The groundwater and
the pollutants that it may carry move with such
a low velocity that it may take considerable
time for the contaminants to move away from
the source of pollution and degradation in the
groundwater quality may remain undetected for
years and once the groundwater is
contaminated, its quality cannot be restored by
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a stopping the pollutants from the source. Thus,
groundwater quality monitoring and its impact
become the need of the hour3.

The present study is taken up only to
assess the quality of groundwater in Industrial
Estate area of Ichalkaranji, which is one of the
most prominent decentralized textile centers of
India, having good numbers of spinning mills,
120 sizing units, 25 processing units, and power
looms. The disposal of textile industrial waste
on land and other surface water bodies,
untreated/improperly treated effluents are also
injected into the groundwater through nallas and
wells in some locations. As a result, ground
water resources of surrounding areas become
unsuitable for drinking, domestic and industrial
purposes4.

OBJECTIVES
To study the  Impact of textile industry

on ground water quality of the Industrial Estate
area of Ichalkaranji,  which is monitored for a
wide range of Parameters viz; pH, hardness,
alkalinity, chlorides, fluorides, nitrate, sulphates,
Total dissolved solids (TDS), chemical oxygen
demand (COD), BOD, MPN and traces of
metals.

MATERIAL AND METHODS
Three representative areas [Industrial

area (IA), Mixed area (MA) and Residential
area (RA)] were selected for the collection of
water samples. From each area samples were
collected since last three years. Twenty seven
sampling stations were selected and the
samples were received from deep
(60-100m)wells and open wells. The sampling
stations are shown in Fig. 3; Zone B sites-
Shahid Bhagatsing Garden, Swapnil Sizing
industry, Jirage oil mills and chemicals, Janta
timber firm, Arvind processing, Blue moon hotel
etc and Fig.2; Zone A sites-Bagde processing,
Old bus stand, Tirupati dairy , Shau Chowk,
kale textile mill, Kholapur –Ichalkaranji Road
etc. Fourteen quality parameters were
monitored within a period of Three years as
follows: pH, TDS, EC, Turbidity, Acidity and

Alkanilty, hardness, Chlorides, COD, BOD,
MPN, Sulphates, Nitrates, Fluorides, Iron and
Chromium. The analytical methods involved
were standard procedures, as recommended
by WHO and BIS standards5.

The entire area is highly polluted due to
the groundwater contamination. Most of the
peoples are using bore well water for domestic
as well as industrial purposes. The textile
industry also consumes large quantities of
water. Major portion of the water is used for
wet processing of textiles (i.e. 60% to 70%).
Humidification of spinning and weaving sheds
require about 5 to 10% water. Generally the
quantity varies from 125 liters to 200 liters of
water per Kg of cloth produced. Therefore the
analysis of groundwater is becoming a essential
part to control the groundwater pollution, and
suggests a preventive, curative, and a control
measures for the entire area6.

The preliminary survey is worked out to
cover the entire area into two parts. For
choosing the bore well points as per the
situations, topography so the area. For
monitoring water pollution in bore wells, the
collection of water samples and selection of
bore wells is the important task, so before
collecting a specimen or samples. The sample
collector should go around the factory and has
to observe; basic details of processes,
processes carried out, points of generation of
effluents, possible effluents, Rate of flow,
existing treatment etc. It is very important for
the sample collector to pursue the sample
without any changes and label them properly
before actual testing7. The first region of
industrial estate area having 38 acres and 26
gunthas, is end on Westside of Ichalkaranji –
Hatkanangale road. The 10 bore well points
are selected on the entire area. The five bore
well points on the westside and other five on
east side of road are selected and all the
samples are collected in the month of April and
preserved in polythene bottle. The second
region is namely as expanded industrial estate
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area having 68 acres area. For this region the
15 bore well points are selected which covers
the whole area and located on Westside of
Ichalkaranji-Hatkanangale road. Theses two
regions are purely industrial regions as zones
and other two samples are selected in non-
industrial areas for comparing the quality of
water with respect to physical, chemical and
biological parameters are set by Pollution
Control Board, WHO, Indian Standards as per
permissible limits. The waste from the textile
industries of industrial estates area are
discharges through a Municipal nallahs and then
joined the Chandur nallah which is 10 Km away
from the entire area and finally goes towards

river Panchganga. Mostly the tube wells and
hand pumps were selected for analyzing the
quality of groundwater which was extensively
used for domestic and industrial purposes.
These wells were identified based on a well-
defined grid system representing the overall
scenario of the entire area shown in Isoplyth
(location map). All the samples collected in
polythene bottles and tested in Environmental
Engineering Laboratory of Dr. J.J. Magdum
College of Engineering, Jaysingpur and
Walchand College of Engineering, Sangli. Also
some Parameters are tested in Envo-Tech-
Laboratory, Jaysingpur.

 N

Fig . 1 : Map of Ichalkaranji city shows most ground water polluted zones (Zone A and Zone B)

RESULTS AND DISCUSSION
The analysis data of 26 bore well water

samples of industrial estate area of Ichalkaranji
are shown in table. From results, it is evident
that, the pH value is ranging from 6.5 to 9.0,
but within the permissible limit. Only two
samples (06 and 27) which shows the pH 9.0.

It indicates that pH is alkaline in nature due to
the influence of waste water of textile indus-
try in processing unit which uses a caustic soda
and other detergents in large quantity which is
of alkaline nature

The value of turbidity is also within range
of permissible limits for all samples except only
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Fig . 2 : Isoplyth Map of Zone ‘B’ region shows range of TDS and Hardness values

Fig . 3 : Isoplyth Map of Zone ‘A’ region shows range of TDS and Hardness values
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one sample (27) – 15 which shows the more
turbidity because of this sample is totally
consists of effluents or waste water coming
from the industries, and collected from sewer
nallahs. The colloidal material which exerts
turbidity provides adsorption sites for chemicals
that may be harmful. Disinfection of turbid
water is difficult because of adsorptive
characteristics of some colloids and because
the solids may partially shield organisms from
disinfectant. In natural water bodies, turbidity
may impart a brown color to water and may
interfere with light penetration and
photosynthesis reaction to streams and lakes.
The electrical conductivity of all samples of
bore well water are within the permissible limit
as per WHO. The value of electrical
conductivity is ranging from 0.3 to 1.98 m mho/
cm. The total dissolved solids (TDS) of major
samples actually 14 samples are tending to
beyond the permissible limits of WHO. The
sample numbers – 03, 06, 07, 08, 12, 14, 15, 16,
18, 19, 20, 21, 24, and 27 which represents the
higher values of TDS which indicates that the
large pH is creating in the groundwater due to
the impact of textile industry, and remaining
samples are also reaching towards the
maximum limit of TDS as set by WHO i.e.
500 mg/l. The sample no.  08, 24, and 19 which
show the value of TDS more than 100 mg/l. It
indicates that the TDS is generally occurred
due to the influence of textile processing waste
are percolated through nallahs into the ground
mass of the earth. As per site investigation the
sample no. 24 shows the highest value of TDS
i.e. 1400 mg/l., because of all the waste coming
from nallah are gathered and spread on the
surface of the road and due to improper
drainage system and inadequate design of
nallah the large quantity of waste is to be
stagnant which creates the large tendency to
percolating into earth of ground. This sample

no. 24 shows large value of TDS; indicates that
he pollution due to total industry.

The total hardness of 12 samples (08,
12, 14, 15, 16, 18, 19, 20, 21, 22, 24, and 25) are
beyond the limit which indicates that the hard
water. The value of hardness is ranging from
60 to 760 mg/l. The sample no. 08 shows more
hardness because – the source point of bore
well – is under influence of the action of the
waste. It directly contaminates the bore well
water as all the waste is spreading to that entire
point. The construction is going on so the whole
waste from buildings and nallahs are spreading
to the entire bore well point. Hardness again a
very important factor in dying process as most
of the dyes get precipitated in the presence of
calcium and magnesium ions. Therefore, the
water softening is carried out in all industries
due to which the concentration decreases to a
great extent – which represents the pollution
due to the influence of chemicals coming from
the various process of textile industries. BOD
and COD are also within limits. The COD of
samples (01, 02, 03, 04, 05, 06, 07, 08, 12, 19,
20, 21, 22, 24, and 26) shows the higher values
which represents the chemical action is taking
place in the bore well water due to percolation
of waste.

The standard published values for
chlorides are 250 mg/l (permissible) and 100
mg/l (excessive). Chlorides associated with
sodium exert salty taste, when its concentration
is more than 250 gm/l. Although chlorides are
not harmful as much but their concentration
over 250 mg/l imparts a peculiar taste to the
water. Thus rendering the water unacceptable
for drinking purposes from aesthetic point of
view. The values of all the samples are lying
within the permissible limits. The sulphates
contents in all samples are ranging from 20 to
403 mg/l. Only three samples (08, 24, and 27)
shows the higher values of sulphates. Excess



Journal of Environmental Research And Development                   Vol. 2 No. 4, April-June, 2008

722

Table  1 : Statistical characteristics of water quality parameter 
Parameter *IA *MA 

pH 7.5±1.0 7.0 

Turbidity 4.0±3.0 1.0 

TDS 795±605 210 

Acidity 92±70 62 

Alkalinity 26±10 26 

Hardness 410±350 282 

Chlorides 114.5±92.5 40 

COD 27±23 20 

BOD 7.5±6.5 7.0 

MPN /100ml 9.5±4.5 4.0 

Sulphates 173±153 40 

Nitrates 15.5±11.5 17 

Fluorides BDL BDL 

      *IA-Industrial area , *MA-Mixed area , *RA-Residential area

values should not be present in drinking water
as they cause cathartic action. Higher
concentration of sulphates in water can cause
malfunctioning of the alimentary canal. The
sample no. 28 shows 326 mg/l of sulphates. It
is beyond the limit and it exceeds the limit due
to the chemicals and also some construction is
going on that particular point. Sample no. 24
and 27 also show the higher values of sulphates
because of contamination of textile waste. A
few minerals contribute nitrates to groundwater.
The most important source of nitrate is biological
oxidation of nitrogenous substances which may
come in sewage, industrial waste, and effluent
etc. The value of nitrates for all samples should
lie within the permissible limits. The ISI, WHO
are important in determining the suitability of
water for domestic and industrial use,. Presence
of large amount of fluorides is associated with
dental and skeletal fluorisis (71.5 mg/l) but all
the samples of bore well water are below

acceptable level. The major chances of metals
in textile industrial area i.e. iron and chromium;
but in all samples of bore well water are
absence of influence of metals of iron and
chromium or non traceable.  Excess presence
of iron in drinking water is objectionable for
the no. of reasons. Although iron has got little
concerts as a health wizard but it still considered
as a nuisance in excessive quantities. Large
time consumption of drinking water with a high
concentration of iron can lead to liver diseases
(hemosiderasis). The sample no. (08, 16, 17,
19, 25, and 26) shows the MPN values. It
indicates that the infection of bacteria which is
harmful for the health and water is not suitable
for drinking. So the need of disinfection is there.
Remaining samples do not show MPN value.
The sample no. 25 shows higher value of MPN
because of the influence of fertilizers, and due
to lower depth of bore well which immediately
contaminates the bore well water.
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The industrial estate area of Ichalkaranji
is highly polluted due to the influence of textile
industrial waste percolating through the nallahs
at the time of disposing and finally it reaches to
groundwater table and it contamination and to
spread pollution I groundwater which impacts
the health of mankind, if they are using for
drinking.

The industrial estate area of Ichalkaranji
is divided into two regions; one region of the
area is located on the west side of Ichalkaranji
– Hatkanangale road having 28 acres and 26
gunthas area. As per the test results, the
pollution is going on increasing day by day due
to influence of textile industry waste on the
entire area. The area nearer to the Dr.
Ambedkar chowk is highly polluted and which
represents high TDS & hardness showing the
TDS value having a range of 800 – 1200 mg/l
which is beyond the limit set by PCB. Also
hardness values are more than 600 mg/l which
indicates the water is very hard and it is not
suitable for drinking. The sample no. 8 is
showing MPN value which represents the
hygienic water.

But the Isoplyth map shows the area
nearer to Ambedkar chowk is highly polluted
and it lies under pollution zone which is
spreading up to the area of Idgah ground and
boundary of Arvind processing unit. The area
nearer to Kolhapur road doesn’t show any
pollution and lying under safe zone.The pollution
of entire area is going on increasing as per
topography (steep slope) and also decreases
as per the topography (flat slope).

The second region of industrial estate
area is having 68 acres area located on west
side of Ichalkaranji – Hatkanangale road. The
central area of this region is highly polluted due
to the influence of textile industries locate along
Ichalkaranji – Hatkanangale road and pollution
decreases towards the direction of Chandur
nallah. This polluted zone shows the TDS value
ranging from 800 to 1200 mg/l and hardness
value in the range of 300-500 mg/l. The
groundwater in the entire area is not suitable

for drinking as per Indian standards. The area,
nearer to Blue moon hotel does not show any
pollution which indicates safe zone. One more
conclusion about this area can be drawn is that,
at top level have a less pollution and at the low
level flow line it goes on increasing along with
flow.

The sample no. 16, 17, and 18 are
showing the MPN values i.e. not suitable for
drinking water. The major two polluted
parameters i.e. the TDS and hardness are
mostly affecting the groundwater quality. Also
parameters like COD, BOD influencing the
groundwater quality. Such parameters are
impacting on groundwater quality due to waste
coming from the various textile processes such
as bleaching, mercerizing, sizing, desizing etc.
directly impairing into groundwater table through
nallahs. The major portion of industrial waste
area is demarcated as polluted area and
remaining area is also likely to be polluted in
future. So the proper treatment is necessary
to the effluents coming from the various textile
industries and their disposal to the municipal
sewers etc. The demarcated polluted zone is
marked on isoplyth map.

CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION

The analysis of groundwater (bore and

well water) is to be carried out with parameters

like hardness, alkalinity, fluoride, nitrates,

chlorides, sulphates, TDS, chromium, iron etc.

to get the information about the influence of

pollutants on its quality of entire area.  All the

parameters are well within permissible limits

but only, TDS and hardness are showing higher

values which indicate that the need for some

kind of treatment for the removal of dissolved

salts prior to its use for domestic purposes. Also

due to hardness, there is need to soften the

water. Some samples show the MPN value

which reveals a quantitative and qualitative

picture of pathogens which transmits the

harmful diseases to human beings. The need

is to conduct regular water quality analysis. The

industrial polluted zone is demarcated on

Isoplyth map which shows the TDS and
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hardness values The various parameters signify

that an immediate attention should be given to

prevent pollution and curative measures should

be adopted before it could be supplied to

consumer. The main source of groundwater

pollution is caused due to the influence of textile

industrial waste. So it should be properly treated

before disposing it into municipal sewers.
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