Religious and social practices support adding bodies of cattle or humans into rivers. These include
the ancient rituals of offering the final unburned parts of body or whole bodies to the rivers.
Whole bodies of dead sadhus, infants, pregnant women, and those who succumb to religiously
significant diseases, like snake bite or leprosy are ritually offered to the rivers. The slow
decomposition of these bodies raises the demand for BOD and increases the presence of
pathogens to the water.
Part 7 How we are affecting our water cycle BIG TIME
Climate Change
Climate change is caused by the earth heating up, and this will definitely affect our water cycle.
Our earth is heating up because over the last century we have been burning oil and coal - in
industry and in our motorcars. When oil and coal burn they increase our levels of greenhouse
gases, including carbon dioxide. These gases trap the sun’s heat in the atmosphere.
Our ice caps in the north and south poles are melting.
Our water levels in our oceans are rising.
Our land is being submerged into the sea.
Our patterns of rainfall are changing - some places are getting more rain, others less.
Acid Rain
Acid rain is one of our world’s most difficult problems to solve. What has taken people centuries
to build and nature millions of years to evolve, we are destroying in a few years.
Acid rain is a form of air pollution in which airborne acids produced by electric utility plants,
Thermal Power Plants, car engines and other sources, fall to our Earth as acids. We create the
sulfur dioxide and nitrogen oxides by burning fossil fuels, such as coal, natural gas, and oil, and from
certain kinds of manufacturing. Sulfur dioxide and nitrogen oxides react with water and other
chemicals in the air to form sulfuric acid, nitric acid, and other harmful pollutants. These acid
pollutants reach high into the atmosphere, travel with the wind for hundreds of miles, and
eventually return to the ground by way of rain, snow, or fog.
They often fall thousands of kilometres away from where they began.
This acidic rain causes widespread damage to the environment, worldwide: in eastern North
America and throughout Europe, and in Japan, China, and Southeast Asia.
Rainfall is naturally acidic, with a pH of around 5.6. But our human pollution increases acidity in
industrial countries up to 1000 times the natural level.
This makes lakes uninhabitable for fish and other wildlife. (They cannot live in such acid water.)
Every year in Norway - which has no Thermal Power Plants and very low pollution - some rain falls
that is as acidic as lemon juice. Most (4/5ths) of Norway’s lakes are technically dead - no fish
survive.
Acid rain leaches nutrients from soils. This slows the growth of trees.
German researchers believe that acid rain s one of the causes of ‘tree death’, which affects more
than half of Germany’s forests.
In cities, acid rain corrodes buildings.
Acids combine with other chemicals to form urban smog, which attacks our lungs, causing
breathing illnesses and early death.

Part 8 Stories
River Sutras 1
Yamuna
The Yanuna is named after the God Yamu, the God of Death. It flows through flows through one of
the most fertile regions of India, Haryana’s rich agricultural farmland.
From here a deadly cocktail of agricultural pesticides and fertilisers run into the Yamuna. Scientists
have found considerable amounts of pesticides such as DDT and endosulphan in Yamuna waters.
The Delhi water treatment facilities are not capable of detecting pesticides, let alone removing
them. People in the cities all along the river course are drinking pesticides, which affect human
health, especially our reproductive health.
Barrages to make canals, like the Tajewala barrage, divert the Yamuna waters into Haryana and UP
for irrigation. This means that for 9 months of the year the riverbed downstream of Tajewala
remains dry.
Heavy industries - engineering, textile, chemical, electronics - flush their effluent into the river.
Around Delhi about 1,700 MLD of untreated sewage enters the Yamuna at Wazirabad, and here the
river becomes asphyxiated - it cannot breath.
Subarnarekha
‘Dead fish surface in Sabarnarekha’, Indian Newspaper headlines February 1997.
The Subarnarekha is the smallest of the 14 major Indian rivers, yet it is an important rain-fed river
(in other words, it isn’t fed from melting ice in the mountains, like other rivers such as the ones
that start in the Himalayas). It flows through the industrial areas of Bihar, West Bengal and Orissa.
It was once a crystal-clear river flowing through forestland. Now, increasing deforestation, mineral
exploitation, industrialisation and urbanisation have poisoned the river.
In particular, uranium mining and processing have caused radioactive pollution.
Iron ore and copper are mined, causing both ground and surface water to become contaminated
with heavy metals, such as copper, chromium, nickel, manganese and cobalt.
Betwa
The source of the Betwa river is groundwater. Over the years, however, with the loss of forest
cover the river has received little or no recharge of water. Instead the first entries to the river are
two drains carrying industrial and domestic effluents from an industrial estate near Bhopal. One of
the worse industries was the Som distillery, one of the leading liquor manufacturers in North India.
Once again it was dead fish that told the tale. NEERI (India’s foremost national research institute)
tested the water in 1997 and found it to be unfit even for irrigation purposes.
The Damodar - taming a wild river

These days the Damodar is called ‘the sorrow of Bihar and Bengal’.

This is a story of how the modern state - the modern government - has tried to tame a river in
the same way a man might tame a wild horse.
The state has tried to turn this river into a resource, to be used by us, in the same way as we use a
buffalo to plough our fields. The state has tried to domesticate the river. The state has put a value
on the river in terms of what the river can give to us. The people who profit are the rich farmers
and industrialists - most of the people living beside the river have suffered.
As we know, a river does not exist separate from its surrounding people.
The Damodar flows through Bihar and West Bengal, across the coal and steel land of India. This
land contains within it 46% of Indian coal reserves. Many Thermal Power Plants have been built
beside the river, and they use Damodar water to drive their huge turbines, to cool their powerful
engines and to wash their dirty coal.
Low down in the plains the Damodar meets the Hoogly, a tributary of the Ganga. The Damodar
has many tributaries - the Banka, Khari, Behula - but these have all been ‘beheaded’ by local
agricultural communities to feed irrigation projects. Because the river has lost its course, during
monsoon it cuts a new course across cultivated land, eroding farmer’s land and every year making
farmers angry.
The name, Damodar, tells us that it is male. It is one of the wilder rivers. Unlike most European
rivers that do not have a gender, Indian rivers are either feminine or masculine, depending on their
destructiveness. The Damodar is known for its destructive floods and benevolent (compassionate
or kind) moods.
Its floods are famous throughout time, and there are many myths and stories about them. One of
the stories is the belief that heavy rainfall alone is responsible for the large-scale floods in the
lower Damodar valley.
In 1943 flooding isolated Calcutta from the rest of India for over a week. A flood enquiry was set
up with famous scientists and very important local people. They decided that the river needed
controlling. They would control the river to benefit the people of the valley. Farmers would get
irrigation water in the winter, cities would get water for their growing populations, industries
would get water for their machines and goods, hydropower would provide the energy needed for
the mining industries that were being built, and people living in the lower valley would be saved
from flood. A corporation to oversee this huge project called the DVC was formed in 1948 by a
special Act of Parliament.
The DVC was set up at a time India was a new nation, and a nation keen on catching up with the
science and technology of the developed world. It was at a time when Nehru called dams ‘the
temples of modern India.’ Using American expertise, the DVC proposed 8 dams, each with its own
hydro power station and one thermal power plant as backup. The entire system would culminate at
the Durgapur barrage (dam) at the beginning of the plains. The barrage would supply water to the
main coal industry and the nearby town of Durgapur.
Thousands of Adivasi families were uprooted and forced to leave their family land. A few were
given new - and poor - land before the resettlement money ran out. No local people were asked
to participate. It was taken for granted that some people would have to suffer for the greater
common good. In the end only 4 dams were built as money ran out and arguments between states
began. But the Durgapur barrage was built.
Now, 50 years later:
The floods have got stronger since the construction of the dam. Floods stay longer and cover an
ever-wider area than they did before.
Large areas of what was good farmland have become salinised, waterlogged or lost due to erosion.
Embankments have broken and sand has poured onto cultivated land.

The dam produces an insignificant amount of hydro-electricity, and most of the power has to come
from the Thermal Power Plant.
There is not enough water to give the farmers for their winter crops.
The Dam has indirectly hastened the decay of the Calcutta port, leading to the construction of the
Farakka Barrage, a major source of contention between India and Bahgladesh.
Another series of dams is being proposed to check the water descending onto the Gangetic plains.

Not only this, but the Damodar is probably the most polluted river in India and its water is unfit
even for agriculture. It flows through the coal and steel belt of Bihar and the water subsequently
has high concentrations of oil, grease, and toxic chemicals.
A chain of technological reactions has ruined this river.
Why did this happen? Trying to tame nature
Newspapers like bad news. And floods make good copy - news of floods sells newspapers, you
could say. Newspapers say: ‘floods cause tremendous human suffering and economic loss.’ The
international press especially like a good flood - look at poor India. When a river floods, people see
this as a bad thing. They say: the Government must remedy and give compensation. People call for
‘river control.’
Is a flood a ‘bad thing?’
Might the ‘irrational’ behaviour of a river remind us of our own irrationality? Could that be why
we try to control it, to show it who is master?
Is the city mind fearful of floods, where the rural mind was familiar and respectful of them?
Words like ‘harnessing’ and ‘taming’ a river are often used in the thousands of papers written about
water resource management. We are using a metaphor of a horse, as we tame horses for our use
as beasts of burden. So are we trying to domesticate a wild river by training or taming it? We
imagine rivers are uncivil and hence that they need to be controlled through the creation of A
GREAT STRUCTURE.
Floods have been part of the life in Bengal over thousands of years. Bengali people had lived
harmoniously with the changing nature of the river. The floods were negotiated by local people
with local practices developed over hundreds of years. Sir William Willcocks (1930) wrote in
‘Ancient Systems of Irrigation in Bengal’ how local farmers welcomed the rains and the floods. He
found out from local farmers that when the rivers used to overtop the clay banks, the clay-humous
rich silt was deposited on the soil, increasing its fertility many times.
This no longer happens. Now we have the reverse. The fertility of the soil is destroyed because of
sand deposition.
The Road to Hell is paved with good intentions

Arsenic found in Bangladesh well water
(NOTE: English use of the past of the verb to have: had. It is used as a helping verb together with
the verb to be (had been told) as well with other verbs in the Past Perfect tense (had died).

NOTE: The difference between I told, I was told, I had been told. Who is doing the telling?
‘In 1998, I visited the village of Shapania in Bangladesh. I had been told that 40 shallow tubewells
had been dug 10 years ago to provide drinking water to the 280 households and I had also been
told that that all 40 of these wells were contaminated with arsenic. I was visiting Sikdar Bari. His
extended family of 27 members had been reduced to 11 members, including him and his two
children. All 16 members had died because of arsenic in drinking water. All the 11 survivors,
including Sikdar Bari, had the symptoms of arsenic poisoning and would probably die sooner than
later. In fact, one year after my visit, his son, Jahangir died, in November 1999. His daughter, Parul,
had been forced to return to her family home, because her husband’s family did not want to pay
for her expensive medical treatment. She had dark patches on her once beautiful face. She asked
me: ‘All the gold in the world cannot make me pretty again, can it? Can you tell us who did this to
us?’
The village is a ghost village. No one understood why they became sleepy, why they had no energy,
and why they could not do the hard work they once did. No one understood why the village
people’s skin became discoloured, why their faces and legs became swollen, why they found it
difficult to breath, why their stomachs hurt, why they lost the feelings in their legs and arms. No
one wanted to marry the girls or boys from the village, no one wanted to sit next to them in
schools.”
From Sharmeen Murshid, Dhaka, Bangladesh
…………………………………………………..
Doing good for poor people
With 900 people per square kilometre, Bangladesh is the most densely populated country in the
world, and one of the poorest. Most of the country lies within the broad delta formed by the
Ganges and Brahmaputra rivers and is exceedingly flat, low-lying, and subject to annual flooding.
After doing some serious scientific research, in 1970 Government and Development people
concluded that it was the lack of safe drinking water that was the main reason for the poor heath
of the people of Bangladesh.
At that time the Bangladesh people took water from their many rivers, and they became frequently
ill with cholera and diarrhoea. Many died.
As groundwater was known to be free from bacteria, Government and Development said: Let us
sink water pumps into the ground, and make fresh clean water available for drinking.
Governments and foreign donors - foreign organisations who give money, like the United Nations made a plan to sink tube wells all over the country. The project was very successful. By 1990, 11
million tubewells were dug and drinking water was made available to 97% of the people. Everybody
was very happy: local people, donors and government.
At the same time a variety of rice was introduced into Bangladesh, so that the people could
become self-sufficient in growing food. Rice needs a lot of water to grow. More tube wells were
dug: 23,000 deep wells and 700,000 shallow and 70,000 manually operated wells. At the time, 99%
of the groundwater from the wells was used for irrigation and only 1% for drinking and cooking.
In 1993, the happy dream began to turn into a nightmare. People started getting dark patches on
their skin, they lost feeling in their arms and legs. Children started dying. By 1995, the Government
of Bangladesh said that over 50 million people were drinking arsenic- poisoned water, and more
than 85 million people were at risk from getting arsenic poisoning. Thousands of people have died.
One of the poorest nations in the world faced the worst ‘doing good’ crisis in the world!

Arsenic is a poison that occurs naturally in Bangladesh’s alluvial soils. Because a lot of water was
extracted, mainly for agriculture, the water table changed its balance, and arsenic came into the
water.
The BIG question is: Why didn’t they test the well water?
The donors, the people who paid for the wells, all came from ‘developed countries’ like England,
America, Denmark. They ALWAYS test their own water, and they test it often.
Why didn’t they do this in Bangladesh?
‘This is very embarrassing for western scientists and engineers, for this crisis is due to their
failure’, said a US politician, Herb Klein.
In the beginning, some tests were done, but not for arsenic. In one test arsenic was found but the
quantities were not considered sufficient to cause a problem.
Government and Development people are still asking the question: Why did this happen?
What is the cure?
Arsenic-free water!
At first, Government campaigns encouraged people to switch back to surface water again, but
people still prefer to use the tubewells, as the water appears clear and harmless.
Arsenic removal plants were installed in the north, but 68% of these are virtually useless.
High doses of vitamins can reduce the number of people getting the disease, but these have been
distributed very slowly.
Menwhile, where is Bangladesh today?
Back at point zero. In fact minus zero, as thousands have died a brutal and painful death.
Ten years on, Bangladesh still tops the list of 23 affected countries with 85 million people exposed
to the poison. More countries than expected are affected. West Bengal, Bangladesh’s closest
neighbour in India, is the second most-affected region with 42.7 million people exposed to risk.
Very little funds have been made available to support or treat the affected people.
Further scientific studies have shown that over the longer term arsenic causes neurological
disorders (damage to the nervous system, including the spinal chord and the brain, that coordinates movement and speech), and many women have given birth to dead babies.
Only now, the Ministry of Health has begun a programme to train doctors in rural areas to detect
arsenic patients.
Lessons to be learned:???
Technology can provide immediate benefits but it can cause harm.
Doing good requires having your eyes wide open!

Water Wars in Tamil Nadu

Tamil Nadu’s holy Kaveri river is sometimes called the ‘Ganges of the south.’ It begins in the hills of
the Western Ghats and flows for 760 kilometers across Karnataka and Tamil Nadu states, entering
the Bay of Bengal. In Karnataka the fall of the river is used to generate electric power, and
throughout its course, the Kaveri is very important for irrigation.
Because of groundwater shortages, the allocation (sharing) of the Kaveri water between Karnataka
and Tamil Nadu erupted in violence in 2002. One farmer committed suicide, some farmers set a
train on fire, Tamil movies were banned in Karnataka and police opened fire on protesting farmers.
First came agriculture, then came industry
In the past, farmers’ fields were irrigated by diverting the Kaveri river into many tanks and canals,
but this system changed during the Green Revolution, when modern mechanised pumps were
introduced. The problem was that in this area of the Deccan plateau, because of its geology, there
was not very much groundwater, but no one knew that at the time.
Then the industries of tanning and dyeing grew in 1970-80 and become important for the state
economy. Both these industries use a lot of water, and pollute a lot of water.
By 1990 the groundwater levels had fallen sharply and both farmers and industrialists found it
necessary to dig deeper and deeper wells. They began competing for water. The richer the person,
the deeper the well he could dig. Farmers and industry, of course, had more money than families
and family wells were the first to dry up.
Today the competitive war between agriculture and industry is made worse by the pollution
created by industry. The tanning and dying industries not only use a huge amount of water. They
also pollute wastewater. They use a mineral tanning salt compound of chromium. Chrome-tanned
leathers, which stretch more than vegetable-tanned leathers, are used for handbags, shoe uppers,
gloves, and garments. A huge amount of chromium is discharged into the holy Kaveri river.
Nobody knows a safe way to dispose of chromium! The Common Effluent Treatment plants that
were installed by the State Government do not remove heavy metals such as chromium.
Both the river and groundwater have become poisoned. Animals and people are suffering.
Chromium kills animals and causes cancers in humans.
Today the water shortage has created a new market in buying and selling water A fleet of 1,000
tankers now supply 30km radius around one town that no longer has water. People have to pay for
water.
What is the solution?
Story: Gandhi’s Salt March

In 1930 the British decided to raise extra revenue in India by slapping a tax on salt. Everyone in
India used salt and Mahatma Gandhi seized upon this as a symbol of what belonged to India and
not to England. He proclaimed a new campaign of civil disobedience: a march to the Arabian Sea,
where they made salt by evaporating sea water, to claim the salt for themselves. Thousands of
Indians followed Gandhi from Ahmadabad.
Associated Press March 12, 1930: Ahmadabad
Mahatma Gandhi, Indian Nationalist leader, and 79 of his disciples today completed the first leg of
their 20-day march to Jalalpur, beginning their civil disobedience campaign for complete Indian
independence.

As dawn broke over Ahmadabad, about 20,000 persons were gathered at the entrance of Gandhi's
quarters. Rumours of Gandhi’s arrest had spread throughout the city during the night and about
1000 persons had kept an all-night vigil outside the gates of Gandhi's university.
At daybreak a huge number of people gathered around the college and by 5 o'clock the entire
route from the college to the heart of the city was lined with crowds, and in several places
decorated with flags and garlands of marigolds.
Gandhi, after his morning prayers, made a final visit to the sick members of the university, including
several smallpox patients, and bade them farewell. At 6:30 a. m., Gandhi stepped out in front of his
devotees and took the lead of the procession. Each volunteer carried a staff and kit-bag containing
only what was absolutely necessary for the trip.
Several Hindus carried out the old superstition of breaking coconuts to ward off evil spirits.
Millionaires and labourers all wished godspeed to the marching column. Thousands of men, women
and children followed the procession in orderly fashion, while thousands lined the route and
showered coins, currency notes, flowers and saffron on the Mahatma.
After a four hour march they reached the village of Asiali, where about 100 townsmen with flags,
garlands and music received the marchers.
After resting, Gandhi gave a speech, which he called the “message of salt”. He said that the salt tax
had been collected stealthily and amounted to theft. He ended with “Let the Government arrest
me!”
The Government's plans were not disclosed. There were reports from Poona, headquarters of the
British army in the Deccan, that the Eleventh Sikh Regiment of the Indian regular army had been
ordered to proceed to Baroda, through which Gandhi and his volunteers will pass.

Gandhi was arrested, but he was released in 1931. In the same year Gandhi represented the Indian
National Congress at a conference in London.
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