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Abstract: To collect the information on the level of contamination ,16 Ground  water samples were collected from various zones of  

Kachchh in and around Gandhidham Taluka, Gujarat during 23rd March  and20th  April 2015 and 25 April, 2016 to 15thMay,2016  i.e. 

Two consecutive Pre Monsoon Seasons. . Parameters like pH, electrical conductivity, TDS, salinity, total dissolved solids, total hardness, 

calcium and magnesium hardness, fluoride, potassium, sulphate, nitrate, silicate chloride and metals like Iron,Cadmium, Cobalt, Zinc, 

Manganese, Nickel and Copper were analysed. 
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1. Introduction 
 
1.1 Water is very important abiotic component of the 
environment. Without water life on earth would not exist. 
Water occurs 97.2 % in ocean as salt water, 2.09 % in 
icecaps & glaciers, 0.6 % ground water, 0.11% runoff & 
surface water. 
 
1.2 Pollution typically refers to chemicals or other 
substances in concentrations greater than would occur under 
natural conditions. It is the contamination of Earth’s 
environment with materials that interfere with human health, 
the quality of life, or the natural functioning of ecosystems 
(living organisms and their physical surroundings).  
Pollution of groundwater resources has become a major 
problem today. The pollution of air, water, and land has an 
effect on the pollution and contamination of groundwater. 
The solid, liquid, and the gaseous waste that is generated, if 
not treated properly, results in pollution of the environment; 
this affects Groundwater too due to the hydraulic 
connectivity in the hydrological cycle. 
 
Heavy metals are important environmental pollutants. Metal 
contamination of the environment results both from natural 
sources and industrial activities. Metals in soil and water 
may enter the food cycle with an additional contribution 
from air (Gül, 2009). When the air is polluted, rainfall will 
settle many pollutants on the ground, which can then seep 
into and contaminate the groundwater resources. Water 
extraction without proper recharge and leaching of 
pollutants from pesticides and fertilizers into the aquifers 
has polluted groundwater supplies. In addition, leachates 
from agriculture, industrial waste, and the municipal solid 
waste have also polluted surface- and ground-water. 
 
1.3Kachchh district, located on the westernmost tip of India 
is the largest district of Gujarat,the total area of the district is 
45,652 sq. km, that is more than 23% of the total area of the 
state, and lies in the extreme western part of the state. 
Kachchh district is situated between north latitudes 

22°44'11" & 24°41'25" and east longitudes 68°09'46" & 
71°54'47" 
 
1.4   Population Growth for Kachchh District recorded in 
2011 for the decade has remained 32.03 %. Same figure for 
1991-2001 decade was 25.40 %. 
 
Total Area of Kachchh District is 45,652 with average 
density of 46 per sq. km. 
 
Kachchh Population constituted 3.46 % of total Gujarat 
Population 

 
1.5  Soils of Kachchh region have moderately deep (75-100 
cm) to deep (100 to 150 cm) 
In Kachchh region, Soils are Loamy (medium textured) , 
Saline due to large coast line and Saline desert.  
 
1.6   With large reserves of limestone, bauxite, lignite and 
bentonite, Kutch district is one of the preferred destinations 
for most of the mineral based industries .It has largest 
reserves of limestone, lignite, bauxite, china clay and silica 
sand inthe country.The district has the highest production of 
Lignite and Chinaclay in Gujarat. 
 
1.7Temperatures vary considerably from season to season. 
The summers are generally hot and winters are cool. Mean 
maximum temperature ranges between 26.7°C during 
January to about 39.5°C during May and the mean minimum 
temperatures vary between 9°C during January and 27°C 
during June.  
 
The relative humidity in Kachchh as per IMD varies 
between 43.5% during March and 77% during August. The 
wind velocity in the district varies from about 124 km/d 
during November and 375 km/d during June.  
 
The potential Evapo-transpiration varies between 3.4 mm/d 
during December and 9.2 mm/d during May. 
 
1.7 Average rainfall from 16th January,2015 to 22nd 
September, 2016, in Gandhidham area is 450 mm only.
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2. Material and Methods 
 
2.1 Selection of sample sites-   Work Area has been divided 
into different zones accordingly 
 

 
Work Area in and   around Gandhidham, Kachchh, Gujarat, 

India 
 

SrNo Sample site Type General characteristic of 

Sample site 

1 Anjar Rural Residential , Agricultural 
2 Shinai Rural Residential, , Agricultural 
3 Sangad Rural Residential 
4 Devadia Rural Green Belt 
5 MeghparKumbharadi Rural Residential, Industrial 
6 Meghpar Borichi Rural Residential, Industrial 
7 Kandla Urban Residential, Industrial, Port 
8 Varsamedi Rural Residential, Industrial 
10 Galpadar Rural Residential, Industrial 
12 Kidana Rural Residential 
13 Bharapar Rural Industrial 
14 Tuna Rural Residential, Industrial 
15 Rampar Rural Residential, Industrial 
16 Gandhidham / Adipur Urban Residential 
17 Mathak Rural Residential , Agricultural 
18 Antarjal Rural Residential 

 
2.2 Collection of Samples 
 
The water samples have been collected in pre-cleaned wide 
mouth sampling bottles. The sampling bottles have been 

soaked in 10% HNO3 after washing with detergents, 
afterwards rinsed with double distilled water. At the time of 
sampling, the bottles have been thoroughly rinsed two to 
three times using ground water to be sampled and collected 
water sample have been analysed in laboratory within 24 
hours of sampling.  
 
2.3 Methods of analysis 
 
2.3.1    PH/EH: (PH):pH is a value of negative log 10 of H+ 
concentration in water sample, it is determined at room 
temperature by a Systronic digital pH meter. The 
standardization of instrument is done with a buffer solution 
of 7.4 and 9.2 pH. 
 
2.3.2   EC Electrical conductivity and Total Dissolved Salt - 
Electrical conductivity and total dissolved solids are related 
to each other because dissolved ionic compounds are 
responsible for conductance of electric current. Both the 
parameters are estimated by using EC/TDS - analyser and 
values are expressed in μ mhos/cm and ppm respectively. 
 
2.3.3 The alkalinity of water sample is determined by 
titrating the sample with standard solution of strong acid 
using phenolphthalein and methyl orange as an indicators, 
expressed as phenolphthalein, methyl orange, total hydroxyl, 
bicarbonate and carbonate alkalinities, as prescribed in 
APHA-AWWA-WPCF (1980). 
 
2.3.4 Calcium and magnesium - The usual method for 
determination of  Ca and Mg is by (EDTA) titration (Cheng 
and Bray, 1951). 
 
2.3.5 Silicate Sulphate and Nitrates are analysed using UV 
Spectrophotometer. 
 
2.3.6 Heavy metals such Sodium, potassium, Iron, Nickel, 
Manganese, Cadmium, Lead,Copper,Zinc are analyse using 
AAS (Atomic absorption Spectrophotometer).  
 
3. Results and Discussion 
 
3.1   Pre Monsoon 2015 and 2016 
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Table 1: Standard parameters 

 
 

Table 2: Heavy metals – Pre monsoon 2015-16

 
 
Most of the samples has TDS, Calcium ,Magnesium, 
Chloride, Sodium , Potassium, Iron and Lead, beyond the  
desired levels for Drinking water,  set by WHO. 
 
3.2    Statistical analysis of data samples  
 
Statistical analysis of data samples from different sample 
sites  were compared based on the similarity of their 
chemical compositions and concentrations. Duncan 
packaged statistical programme was employed for this work 
using descriptive statistical and One-way ANOVA of the 
statistical package for the social science (SPSS, 1999) in 

analysis of the collected data. The measures of central 
tendencies used in the analysis were the mean and standard 
error (S.E). The significance of difference was set at 95% 
confidence limit (P=0.05and 0.01 
 
Correlation- Pre monsoon 2015 
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Table 3 

 
 
From the above table formulated using Pearson’s 
Correlation using software SPSS , it is found that there is 
significant positive correlation of Conductance with  
Chloride , Magnesium  and Nitrate., Chlorides with 
Alkalinity, Fluorides and Copper , Alkalinitywith Sulphates 
and Fluoride , Hardness with Nickel and Cadmium , 

Calcium with Magnesium and Lead , Sulphate with Fluoride 
and Sodium . Fluoride with Sodium Iron with Lead, Nickel 
with Cadmium, Cadmium with copper and Copper with 
Zinc. There is significant Negative correlation between pH 
and Lead. 

 
Table 4: Correlation Pre Monsoon 2016 

 
 
In Pre Monsoon 2016 Correlation analysis it is found that 
there is significant positive correlation between TDS – 

Chloride, Hardness, Sulphate, Fluoride and Sodium. Nickel 
is positively correlated Lead and Zinc. 
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Table 5: % increase or decrease in concentration of different parameters, from March – April, 2015 toApril - May, 2016 

 
Table-6  

 
 
After comparing the concentration of various analysed 
parameters it is observed that most of the parameter has 
been increased to alarming level with in one year 
duration.Although total dissolved salts are diluted but 
concentration has been increased in 68% area. Fluoride 

conc. has been increased in 81% areas Nickel and Lead 
conc. increased in 69% and 63% respectively. Concentration 
of Lead is found to be increased by 5939% in Adipur that is 
really objectionable on the part of human health . 
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4. Conclusion 
 

 Hardness of water and excess Fluoride and lead is a 
challenge which is engraved since last year. 

 Nickel is an important industrial metal. It is extensively 
used in stainless steel and other corrosion resistant alloys. 
Because of its extensive cultural use nickel can be 
contributed to the environment in significant amount by 
waste disposal. 

 Organic and inorganic copper have been extensively used 
in agricultural pesticides sprays. The element is therefore 
likely to be more available for solution in surface and 
ground water. 

 Zinc is extensively used as a white pigment (zinc oxide) in 
paint and rubber. These applications tend to disperse the 
element widely in the environment and its availability for 
solution in water has been greatly enhanced by modern 
industrial civilization. 

 Cadmiumis used in electroplating and for pigments used 
in paint, printing ink and plastics. It is also used 
extensively as a stabiliser in PVC plastic and in electrical 
batteries and fluorescent and video tubes. Many of these 
uses will tend to make the element available to water that 

comes in contact with buried wastes.Cadmium affects 
lungs, kidneys, liver and skeletal system. It binds to 
sulfhydryl groups, displacing other metals from 
metalloenzymes, disrupting those enzymes. Cadmium has 
been classified as a suspected human carcinogen (AK 
Gosh, personal communication) 

 Fluoride in blood and soft tissues has short half-life of few 
hours, but that in hard tissues like bone and teeth has long 
half-life of eight years. Accumulation in these two tissues 
is dose and age dependent. Unlimited accumulation of 
fluoride in bones is the main cause of the disease, skeletal 
fluorosis. Fluoride toxicity can be acute due to exposure to 
a single massive dose, as happens with industrial workers 
(industrial fluorosis) or chronic (endemic fluorosis) due 
tocontinuous ingestion of water and food containing high 
amounts of fluoride. In both the types, teeth and bone are 
the primary targets. However, fluoride does not sparesoft 
tissues and causes non-skeletal fluorosis. 

 In adults, almost 20-30% and in children almost 50% lead 
is absorbed through the Gastro Intestinal track.  Since lead 
is chemically similar to calcium, body handles it like 
calcium. In the body lead is distributed throughout bone, 
teeth, liver, lung, brain and spleen; bone being the major 
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accumulator. Leadcan cross blood brain barrier as well as 
placental barrier. 

 
5. Ground Water Related Issues and Problems  
 
 Due to excessive development and deepening of water 

levels, most of the dug wells have gone dry.  
 With a specific combination of geology, climate and 

topography, there are structural constraints in the quantum 
of water available in this district. The most common 
problem is inherent Salinity of geological formations 
depositing under marine conditions. Frequent drought is 
another major problem. Kachchh district receives 
minimum rainfall in entire Gujarat because of erratic 
rainfall and exploitation the ground water level is 
declining. The continuous fall in water table has resulted 
into several problems like increasing salinity, problem of 
fluorides, reduction in bore yields and high failure rate of 
bores. The prolonged use of saline ground water for 
irrigation has led to decline in agricultural and horticulture 
productivity and soil fertility in these regions. Villagers 
are forced to shift to cash crops like BT cotton and salinity 
tolerant crops production  

 Salinity ingress is another problem in the coastal Kachchh. 
Low rain fall, skewed rain fall ratio and over exploitation 
of ground water have aggravated the salinity ingression. 
There is an indirect impact on the health of the villagers 
living in this region. Villagers complain of increasing 
kidney and gastric problems.  

 Many industrial scale desalinisation units are being 
established in Kachchh to overcome water crisis.  

 Sardar Sarovar project envisages supply for drinking, 
irrigation and industrial use in Kachchh district. 

 
6. Remedies 

 
 Taking up artificial recharge on large scale through 

appropriate techniques on a regional scale with active 
community participation 

 Emphasis should be laid mainly on Surface water use after 
proper treatment to minimize Ground water exploration  

 Proper care should be taken for Disposal of waste. 
 Community water purification plants based on 

reverseosmosis technique  should be installed by 
Government authorities like Panchayats, so that TDS level 
can be reduced and each and every villager must get the 
basic necessity of life that is water and diseases like stone 
and other related problems can be controlled and medical 
cost and suffering can be reduced.  
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