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INTRODUCTION 

The brine water detection technique is like to detect underground water. This 
problem statement was given to us, in that there is a detecting the brine water which 
is under the ground for the farmers who are doing the farming of salt known as 
Agariyas in their local words, for that we had many visits to the field like the village 
of the farmers and the place where they do salt farming. After visiting the respective 
places and meeting with locals we had came to know about their problems what they 
faced while doing the salt farming, the major problem was to detect the underground 
brine water.  
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RANN OF KUTCH, GUJARAT 

Rann of Kutch is a seasonal salt marsh located in the Thar desert just 10km from the 
Arabian Sea in India's Gujarat district. This is the land of the Agariya people, who 
have lived here for centuries, knowing only one means of livelihood - salt 
production. 
From October to June, they work day in and day out under a fierce sun, harvesting 
up to 76 percent of the salt produced in India.  
In the monsoon months, Rann of Kutch is submerged in sea water. As the water 
recedes from October, the Agariyas move in to set up square fields to grow the salt. 
They dig wells to pump out the briny groundwater and fill the fields where the 
natural evaporation process leaves behind white crystals. 
In winter, the harvest season begins in the salt fields, which are now silvery white 
with raw salt. Braving a relentless 40 degrees during day time, which often dips to 4 
degrees in the desert night, the Agariyas live for six to seven months in the shacks 
beside their salt flats. 
They pay a high price for working in such harsh conditions. According to 
a study conducted by the National Institute of Occupational Health in Ahmedabad, 
the farmers suffer from skin lesions, severe eye problems owing to intense 
reflections off the white surfaces, and tuberculosis. A salt worker of Kutch seldom 
lives beyond 60 years.  

 

Salt water  
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SALT FARMERS 

 

We had our first visit at the kharaghoda village and the farm of the farmers which 
was near to the village, so we went there and observed everything was present at 
there, we noted all the things what actually going at there, what problems they are 
facing. So we had meeting with the local farmers at the temple of kharaghoda we 
discussed with them how they do the farming and all how they got every required 
things at the farm.  

So as per their statement we came to know the season of the salt farming is of 8 
months between oct to april, for that they used to stay at the farm for that 8 months 
with their family by making the temporary house at there. 

Centuries ago, the Rann of Kutch was part of the sea until an earthquake turned the 
exposed sea bed into a sprawling desert. Today, it is a vast expanse of arid land, 
devoid of habitation, stretching out to the Arabian Sea, which is just 10 kms away. 

During the monsoon months, the Rann of Kutch is submerged in sea water. As the 
sea water finally begins to recede in October, the Agariyas move in and begin the 
elaborate process of salt farming. First, they dig wells to pump out highly saline 
groundwater from the lake of brine that lies 40 feet below the crust. 

The pumped out brine is then directed into square-shaped salt pans where the natural 
process of evaporation works to leave behind precious white crystals of salt. Getting 
these pans ready for this process is tough work. The farmers stamp and level the 
earth with their bare feet to ensure that the tightly packed soil doesn’t allow the brine 
to seep back. Some dry branches are thrown in, around which salt crystals form. 

With the salt fields slowly turning silvery white with raw salt, the harvest season 
officially begins in winter. The Agariyas prefer to start their day early to avoid the 
scorching desert heat – during the day, the mercury can soar up to 40 degrees Celsius, 
even in December. 
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Geomorphic portrait of the Little Rann of Kutch 

 

Little Rann of Kutch is an integral part of the Rann of Kutch, occupying 
southeastern part of it. It remains a saline-inundated regime, partially seasonal and 
partially around the year. The study area experiences a very high ambient 
temperature at one point of time while it gets flooded by both the tidal water 
ingression and freshwater poured by the seasonal rivers during the monsoon 
season. And as a result, the area experiences a seasonal reversal of geomorphic 
processes which in turn is reflected through its distinctive and dynamic landforms. 
Geologically, this area was a part of oceanic floor and has immerged in the recent 
past. Geomorphology of the area plays a dominant role in the pattern and cause of 
saline water intrusion. The surface of Rann is at or slightly above sea level and 
possesses a monotonously plain character with some outcrop in the form of 
sandstone capped by basalts, resembling to island in the mid of the Rann. During 3 

Agariya family
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months of the southwest monsoon, storm tides, aided by the wind, force water 
from the Arabian Sea over the flat surface of the Ranns. Rainfall is fairly low, so 
that as the water recede and evaporate, they leave behind a crust of halite and 
gypsum crystals which grow in the clay and sands. This monotonously saline flat 
surface with annual inundation, have executed the Rann a mysterious piece of 
terrain. The characteristics and role of sediments in terms of erosional and 
depositional characteristics, their plasticity, facilitating capillary rise, their 
hygroscopic absorption capacity, infiltration capacity, permeability, etc. gives both 
short- and long-term implication to the area. Apart from the above concern, the soil 
has a great deal to play in terms of the vegetal and faunal cover. Considering these 
above characteristics, study area has been regionalized in order to have a better 
understanding and planning for the study area. The study area being an economic 
zone, also confronts with several environmental problems. 

 

 

Geomorphic portrait of the Little Rann of Kutch 
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Brainstorming (Mind mapping) 

 

 

We visited the Kharaghoda village and we had a small survey. Before the field 
visit we consider the problems regarding the toxic gas and the issue for the 
drinking water but after the actual visit we found the basic major problem of the 
detection of the brine water. There are many developed  techniques for the 
detection of the water, which costs very high, which may also be very use full for 
the salt farmers to detect the brine water. But the mean while the financial 
condition of the salt farmers is not stable. So we took this problem as our main aim 
and started our work for the same. 
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Field visit insights  

Field visit 1- 

We had focused on the issue of the toxic Gas effect and had our first field visit. We 
visited the Kharaghoda village and had a conference with some senior and 
dedicated peoples from the Agariya community. We found that there was a 
problem for the agariyas regarding the toxic gas as well as major problem 
regarding the detection of the Brine water. 

 

A talk with the Agariya community 

A farmer named mehru bhai popat bhai he was in this field when he was at the age of 
20. So mehru bhai guided us about the salt farming. He said the duration of the salt 
farming is from aaso maas (i.e from October to june ). During monsoon season they close 
the opening of brine water pipe with some cloth because during monsoon the well gets 
fill from upto 6-7ft from ground level so  if the rain water goes in the pipe it may 
contaminate the brine water. They dig the well nearly about 20-25ft and fit 30ft of plastic 
bore pipe that means they dig about 50-55fts of 4-6inch diameter. As the height of the 
well the more, more electricity is used for suction of brine water. 
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Dig well  

They take 4-5 days to dig one well, In some cases it is mostly seen that after 2-3 months 
of   digging the well for brine water, the salty water automatically stops coming so they 
have to dig another well. They come up with some motor issues in which they have to 
travel for 30kms for repairing the motor, In earlier days use of HP motor was done by 
which production of salt was slow as there was no sufficient voltage to run the motor as 
compared to now when solar came in use it has sufficient voltage, 1 engine runs 3 
different wells at a time so the formation of salt has been increased.  

The main problem they face while farming is releasing of toxic gas from well, H2S 
(hydrogen sulphide) is the gas detected by the previous batch which releases from well. 
Mehru bhai told us that this toxic gas has been affecting the community from past 25 
years earlier there was no problem of toxic gas, when the farmer dig the new well the 
ratio of getting the toxic gas at the bottom level is very low whereas if they redig the well 
i.e. when the continue digging their previous well the possibility of getting toxic gas is 
more, the method for detecting whether the gas is present they use mashaal (they throw 
the cloth of fire inside the well if the cloth burns out gas is present n vice versa) or 
pigeon(in some wells pigeon make their nest if the pigeon inside the well is dead the gas 
is present), but these methods too have some cons in it. So they themselves take the risk 
and go. The  maximum escaping time from the well after the gas has been released is 
1min which is not to come from 20-25fts. 
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Salt pan  

After having talk with mehru bhai we ourself came to ran of kutch to take a look over the 
salt pan and the condition of the wells, There we met another farmer named Bhopa bhai. 
Due to very high temperature and lack of water the land is turning into drought. 

 

A closed well 
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He said us the concept of pata, pata’s are basically the square of a land for salt farming. 
More the water in the well salt production will be more. Before the production of salt 
they decide their agent to whom they have to supply their salt, the agents give them the 
advance amount depending upon the pata(acres) the farmers come in several groups so 
while in a group if any of the farmer had some sort of profit or loss the agent doesn’t help 
him with the money instead the agent compensate that profit or loss among the farmers 
itself.  

 

In some wells after digging till 55ft they get some red muddish surface by which the 
production of salt will be more. In 5-6 months 700-800 tons of salt is formed, He then 
said about if the salty water in the well is less pata is used more as the evaporation will 
take more time whereas, if the salty water is more in the well pata is used less as 
evaporation will take easily and salt formation will be quick. When they start the process 
in morning the temperature of the field is 3-4’C as increasing in temperature salt start 
forming at the temperature of 22-28’C from 29-35’C bromine is formed at last when the 
temperature reaches to 35’c or more the waste left out it in the water turns to be 
magnesia. It also has some other type to solution formed at 9-22’C gypsum is formed and 
etc.  
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(magnesia water) 

 

(formed magnesia) 

The left out magnesia is then sent to a company which then is processed to form MgCl 
which is for aqua animals.  

 

Field visit 2- 

In kharaghoda we met the same people to whom we met on our first visit, this time we 
were more familiar with them than the last time. Even they were more comfortable with 
us this time. We then discussed about our topic on which we are working on and asked 
them several question about the same, they gave us some general information about what 
methods they use. In winter by wearing half pants they walk bear-footed over the ground 
and if they feel the surface little hot then assume that there is water inside. While digging 
if red or yellow colored mud is present underground that means there is no water inside 
and they stop digging the well further, almost after 20ft. yellow colored mud is been 
present and it remains till 50ft. there are possibilities that they may find water after 52-
55ft. but they don’t waste their over there instead they start digging other well. They bore 
10ft long pipe in the well i.e. in multiple of 3. According to their observation if they get 
water it is possible to get in the nearest places where they first found water. 
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We took several soil samples at the various level of the well. We found the 
variation at specific levels. 

 

Soil samples 

The very first method we tried was the two electrode method. The principal was that, 
when we pass the current trough the electrode the current deflection was detected in 
the ammeter. We demonstrated the experiment and tested on the small level ground. 
We tested this method in the tree pot at the GIAN. But we found the drawback that 
the presence of moisture also effects the method, so drop this method and moved on 
forward. 
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Field visit 3- 

Before the visit to the Kharaghoda, this time we tried the other method called as 
Electric Resistivity Method. The most cost effective solution to detect the ground 
water is by passing the current through the area and noting the time taken by the 
current to complete the circuit. The ground, even consisting of a huge concentration 
of salt would offer a large amount of resistance to the current. The presence of salt 
water or brine solution facilitates easy conductivity of the current, resulting in much 
lesser resistance offered and much less time taken.  

 

We again took a basic survey and started to our prototype. We collected the require 
materials. We explained the basic idea we had and tried to implement it. 
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Re‐Brainstorming on selection of Problem statement 

 

By the visit we were fixed on the topic we need to study. We decide to focus on the 
major problem regarding the detection of the Brine Water. We found the under 
researched method called as Electric Resistivity Method. The basic idea is such that 
the four electrodes are arranged in 1:10 ratio. This method is more taken consider as 
four electrodes are used and more corrected readings can be taken. 

 

Finalize problem definition and Prototyping 

Problem statement we finally decide to go with was – To detect underground brine 

water for Agariya community in little rann of kutch.                                                                            

The most cost effective solution to detect the ground water is by passing the current 
through the area and noting the time taken by the current to complete the circuit. The 
ground, even consisting of a huge concentration of salt would offer a large amount 
of resistance to the current. 

The presence of salt water or brine solution facilitates easy conductivity of the 
current, resulting in much lesser resistance offered and much less time taken.  
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The goal is LOW RESISTANCE TO GROUND. Ground resistance depends on 
grounding electrode selection, soil resistivity, soil contact, and other factors. The 
62% Method (aka Simplified Fall of Potential Test) is one way you can measure the 
ground resistance at your site.   

 

 

Fundamentals 

Resistivity is fundamentally related to Ohm's Law measuring Resistance. Resistance 
is defined as the voltage divided by the current (R = V/I) and the value of a material's 
resistance depends on the resistivity of that material. 

Resistivity is the value of resisting power of a certain material to the flow of a 
moving current.[1] 

Resistivity (ρ) values are related by the equation describing current refraction. 

This law acts opposite that of Snell's Law in that the current traveling from a layer 
of lower resistivity to a layer of higher resistivity would travel at a smaller refraction 
angle  

 Configuration and electrode spacing 

The basic setup for a resistivity survey involves using a resistivity meter and four 
electrodes. 

The resistivity meter is a device that acts as both a voltmeter (measuring V) and an 
ammeter (measuring I) and records resistance values (V/I). 

These resistance values are converted to apparent resistivity values using the 
formula: 

where ρa = apparent resistivity and k = geometric factor. The geometric factor varies 
based on the geometry of each electrode spacing setup In typical field work, data is 
acquired as an apparent resistivity value and later interpreted to obtain true resistivity 
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Comments/suggestion by expert's 

We had a  conference with  the  Senior Advisor  / Distinguished Scientist    of  ISRO                       

Dr. Tapan Mishra. We discussed many problems with him and he suggested a lot.  

Dr suggested for the Seismic report of the Kutch region and advice to get the recent 

report from the ISR.  

 

 


