
Water for Future 
Dr. Sangeeta Gupta 
Dr. Sanjeev Mehrotra 

Editors 



WATER FOR FUTURE 

Dr. Sangeeta Gupta 

Dr. Sanjeev Mehrotra 

Editors 

ANKIT PRAKASHAN
Haldwani (Nainital)



Published by: 

ANKIT PRAKASHAN 
Chandrawati Colony 

Pili Kothi, Haldwani-263139 
Tel.: 05946-262899, Mob.: 09412085962 

Fax: 05946-284292

Email: ankitprakashan@gmail.com 

Water for Future 

ISBN: 978-81-7988-163-7 

First Published 2017 

Editors 

Typesetting by 
J.K. Graphics (India) # 9717782194, 9312557182

Printed in India 

BALAJI OFFSET 
Naveen Shahdara, Delhi-110032 
Mob: 09810643710, 09212719107 



CONTENTS 

(v) Foreword 

(vi) Preface 
(ix) List of Contributors 

1 1. Human Environment and Water 

Jagdish Kishwan 

Minimum Use of Water and Maximum Agricultural Output by 
Utilizing the Rice Fallow Lands of Eastern India 

2. 
11 

Sunit Kumar; V.A. Bourai & S. Pandey

19 3, Integrated Watershed Development in Uttarakhnad: A Review 3. 
C.D. Suntha 

25 4. Socio-Economic Impact of Ganga River Pollution 

Vinita Pande & M.C. Pande 

6. Hyporheic Zone: A Unique Ecosystem Service Provided by 
Hill Streams for the Management of Riverine Ecosystem 

5. 
35 

Manisha Uniyal & Devi Prasad Uniyal 

6. Saving the Himalayan Dwindeling Rivers through River 6 
39 Rejuvnation Measures 

J.S. Rawat 

7. Scientific Approaches to Water Reclamation 55 

Sanjay Kumar & Himanee Bisht 

64 8. Water Crisis in India (Water Management in India) 
Preeti Sharma & Sanjeev Mehrotra 

70 9.Water Management: A Key Ingredient of Economic Development 
Abha Mittal & Shagun Agarwal 

82 10. Water Crisis in India: An Alarming Problem 
Rama Arora 



Water for Future xviii 

11. Blue Ocean Financing Strategies for Water Sector: 

A Private Equity Perspective 87 

Manjari Agarwal & Prachi Pathak 

12. Water Scarcity: From Erroneous Practices to Sensible Solutions 

Kamala D. Bhardwaj & Manisha Tewari 

93 

13. Revisiting and Analyzing the Key Indicators of Safe Drinking 
Water in Uttarakhand 100 
Madhu Bisht; Bharti Jaiswal & Abhishek Badola 

14. Geospatial Mapping of Ramnagar Frontal Himalaya Region for Groundwater Exploration and Management 113 
Pradeep K. Rawat & Charu C. Pant 

15. Rainwater Harvesting: A Case of Artificial Glaciers in Laddakh 133 Sanjeev Mehrotra; Ankur Bhatnagar & Meenu Mehrotra 
16. Water Quality and Human Health 

137 Abhilasha Kannojia 
17. Global Scenario of Water Stress 

144 Asha Agrawal 

18. Water and Human Rights 
154 Aastha Agrawal & Sangeeta Gupta 

19. Water Resources in India 

158 
Sunil Kumar Singh 

20. Water Quality Monitoring of a Fresh Water River - Kosi of Kumaun Himalaya in Uttarakhand P.C. Paliwal 
166 21. Consciousness about Water Resources in Vedic Period Noor Hasan; Afroze Eqbal & Khalid 174 22. Managing Water Resources in the Hilly Area of Uttarakhand: 

Strategy and Implementation
Rajeev Rana & V.A. Bourai 

187 23. Fluoride in Drinking Water: A Toxicant to Human Health 
Nivedita Awasthi & Yogesh Chandra 

193 



Contents 
xix 

24. Impact of Water Pollution on Human Health: With Special Reference to Paper Industry in Kashipur (Udhamsingh Nagar, 
Uttarakhand) 200 
Sangeeta Gupta & Neeraj Kumar 

25. Water Resource Management in India 210 
Daksha Joshi 

26. A Community Based Conservation Effort against Water 
Pollution (A Case Study of Seechewal Village of Punjab) 223 
Deepak Khati & Nirmal Kaur 

235 
27. Water Pollution and its Impact on Human Health 

Bhawna Pant & Prasoon Kamboj 
28. Water Quality and Human Health 243 

Aprajita 

29. Water Crisis and Human Health 247 
Aneeta Joshi & Anamika Chauhan 

30. Urban and Rural Water Management in India 256 
Neelakshi Kaushi; Sanjeev Mehrotra & Sanjay Khatri 

31. Relationship between Water Management and Economic 
Development: Special Focus on Urban Water Prices 263 
Pradyumna Kumar Richhariya 

32. Polluted Water and its Impact 274 
Sanjeev Mehrotra & Puja Johri 

281 
33. Water Resource Management: An Indian Perspective

Manoj Agarwal & Priyadarshan Upadhyay 

291 
34. Water Pollution and its Impact on Agriculture 

Jyoti Pant & Lotika Amit 

35. Water Pollution in India and its Effects on Human Health 35. 
301 

Khursheed Ahmed & Usha Joshi 

36. Linking the Role of Women in Microfinance for Water Supply and Sanitation Services 
305 

Kanika Rawat 



Water for Future 

XX 

37. Water Management Policy and Advantages: 
With Special 

Reference to India 

314 

Alka Koli & Arti Parihar 329 

38. Water Scarcity and Human Health 

Shakti Kumar & Santokh Singh Bisht 
333 

39. The Importance of Water Quality and Human Health 

Nistha Sharma & Sanjeev Mehrotra 

40. Consumer Behaviour and Perception for Efficient Water 

Use in India 
340 

Richa Ginwal; Daleep Kumar; Chitra Pandey & Padam Singh Bisht 

350 
41. Water Purification: Simple and Inexpensive Methods 

Pratiksha Joshi 

359 42. Water and Human Health 

Praveen Khan 

43. Impact of Polluted Water on Renewal Resources 369 
Kumari Nitoo 

44. Water and Human Health: With Special Reference to 
Uttarakhand State 375 
Neha Joshi & Anju Bisht 

45. Water Management in India 
382 

Sneha Singh 

46. Mediating Effect of Industrial Waste on Water Bodies in India: Policy Regulations to Mitigate Water Pollution Maitreyi Thapliyal; Leena Rawat & Dimple Bhatt 
47, Water Quality and Human Health: Issues and Challenges 

390 

Kanchan Joshi & Lotika Amit 397 

48. Irrigation and Water Conservation in Hilly Areas of Uttarakhand Daleep Kumar; Richa Ginwal; Hema Mehara & Padam Singh Bisht AQ Water Resource Management in the Hilly Region of 

akhand 402 

Uttarakhand State of India 
Chandra Shekhar; Purshotta Joshi & Sunita Gusain 50. Water Management in India 

410 

Kapil Nainwal 
414 



12 
WATER SCARCITY: FROM ERRONEOUS PRACTICES TO 

SENSIBLE SOLUTIONS 
Kamala D. Bhardwaj & Manisha Tewari 

ABSTRACT 
Water is a vital element for all life forms. It has not any colour, smell, taste and calories. No human, animal and plant can live without water. No livestock can be 
grown and no land can be cultivated without water. It is essential, and nothing can replace it. It is the most exploited natural resource. Earth, the water planet, is beset by water problems. With growing population, this limited resource is falling short of the demand. It is becoming scarce day by day. There is a dire need to address this problem. As academicians and being part ofa rational and civilized community, it is our responsibility to devise ways to manage and ensure the sensible use of this scarce natural resource. 

Key Words: Vital, essential, exploited, demand, scarce, sensible use. 

INTRODUCTION 

Water is an essential element of nature. According to Hindu mythology, it is one of the basic five elements- earth, water, fire, sky, and air- which form 
life; and into which life gets merged. Water is next to air (oxygen) in its 
importance for survival of life on this planet. No water means no ife. Not only does it fulfill our primary needs, but al our tertiary activities are acomplishedthrough water. We need water for drinking, as well as agricultural and animal 
farming. Water is very important for our physical existence. A normal human 
being requires consuming 2.5 liters of water daily to remain healthy. The 
therapeutic powers of water are now known worldwide. Steam bathing is 
effective in fending off neurotoxicity in the body. Besides this, it is found to 

enhance the psychological wellbeing and spiritual growth too. Treatment
through water or hydrotherapy is found to reduce stress and relieve pain. 
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WATER AND HEALTH 

With industrial growth and urbanization in modern times, all of us are 

burdened with the physical stress of environmental toxins. According to Allan 

Lieberman, M.D., medical director for the Center for Occupational and 

Environmental Medicine in Charleston, South Carolina, "the single greatest 

target organ of chemical injury is the brain". Industrial chemicals, pesticides 

and heavy metals such as arsenic and lead are just a few of the poisons that 
infiltrate the human body, increasing the risk of cancer and altering 

psychological health. Pointing specifically at the psychological impact of these 
environmental hazards, he further states that "the manifestations of 
neurotoxicity include alterations in thinking, pereception, mood and behavior" 

The solution for these problems is found in water. It has been seen that 
neurotoxicity can be cured through steam bathing which detoxifies the body by 
opening the pores. Perspiration allows up to 30 percent of bodily waste to be 
excreted from the body resulting in increased mental clarity, greater emotional 
stability and an overall sense of well-being. Steam baths are also beneficial in 
treating problems related to insomnia. A 1999 study conducted by Harvard 
physician Cynthia Dorsey, Ph.D., director of the Sleep Research Programn at McLean Hospital in Belmont, Massachusetts, found that 30-minute steam baths taken 1.5 to two hours before bedtime improved sleep efficiency in female insomniacs by approximately 10 percent. 

The healing powers of water have helped humanity in its spiritual pursuits too. The soothing sounds of flowing water have long been associated with meditation, a well-known relaxation method. Michael Wenger, dean of Buddhist studies at the San Francisco Zen Center, says that, "Moving water is white noise, in which you can hear many things. Each individual may hear a different song in the water. Just istening to the sound-not tying it to anything, just letting sound wash over you-1s a way of letting go of your ideas and directly experiencing things as they are." 

Similarly, meditation combined with a hot soak "can be verv beneficial for 
relaxation, and relieving stress definitely reduces [arthritis] pain," says William 
Arnold, MD., a rheumatologist at the Illinois Bone& Joint Institute:Hot water relaxes the joints while increasing circulation

Alternative
to reduo 

Therapies. 

medical editor of the Arthritis Foundation's Guide to 
doint 
Alternativ 

Institute and chiet and chief 

spasms. 
luce muscle 
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Water Scarcity: From Erroneous Practices to Sensible Solutions 

AVAILABILITY AND USAGE OF WATER 

About 70% of the Earth's surface is covered with water and most of it is 

found in seas. This sea water is salty, and unfit for drinking. Consumption of 

this water may leave one dehydrated. Sea water cannot be used for irrigation 

and industrial purposes too because machinery which is exposed to salt gets 

oxidized; and removing its salt is a very expensive. The amount of freshwater 

that is fit for human consumption is only 3% on earth. Around two-thirds of it 

is found in frozen glaciers and unavailable for our use. The humankind has 

access to only 1%. So there are millions of people all over the world who don't 

have access to water, or, if they have access, that water is not usable. According 

to World Wide Fund (http/www.worldwildlife.org/threats/water-scarecity) some 

1.1 bilion people worldwide lack access to water, and a total of 2.7 bilion find 

water scarce for at least one month of the year. Specially Clean drinking water 

is scarce and there are millions of people across this globe who spend their 

entire day search1ng for it. Yet, people who have access to safe, clean drinking 

water take it for granted and don't use it wisely. If the available water would 

be distributed equally and used rationally, it would be enough for the whole of 

humanity. 

WATER SCARCITY 

Water scarcity involves water crisis, water shortage, water deficit or water 

stress. According to Wikipedia, "Water scarcity is the lack of sufficient available 

water resources to meet the demands of water usage within a region. It already 
affects every continent and around 2.8 billion people around the world at least 

one month out of every year. More than 1.2 billion people lack access to clean 

drinking water." 

Water scarcity is of two types- physical water scarcity and economic water 
scarcity. Physical water scarcity refers to a situation where natural water 
resources are unable to meet a region's demand; whereas the economic water 
Scarcity is a result of poor management of water resources.

The Asia continent offers the example of the Physical water scarcity. It 
contains 36% of world's lakes and rivers, but harbors 60% of the world's 
population. On the other hand, the Amazon River detains 15% of water 
contained by the world's rivers; still only 4% of the world's population is using 
its water. The Physical water scarcity is created by malpractices like 

deforestation, exceseive agriculture and grazing resulting in desertification. 
The economic water scarcity is the result of the mismanagement of our water 
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resources. The river water is being polluted by the people who require it the 

most. The holy Ganges and the Yamuna rivers are revered at heart, but all 

kinds of pollutants are thrown into them, sometimes due to lack of awareness 

and sometimes in the name of salvation. William Ashworth has correctly said 

that children of a culture born in a water-rich environment, we have never 

really learned how important water is to us. We understand it, but we do not 

respect it. 

With growing population, urbanization and industrialization, emission off 
gases and global warming, water crisis is getting more severe. It is affecting 

the economy and people's health in 80 countries. About 40% of the world's 

population does not have access to clean water or hygienic conditions. 

CAUSES OF WATER SCARCITY: 

Population: Population growth and growth in food supply may increase 
the requirement of water. The water consumption is increasing but the 
resources of water are constant, creating scarcity of drinking water. 

Urbamization: The growth of megacities in an unplanned manner in developing countries has made the situation worse. The extending cities and industrial zones steal terrain from crop lands. Moreover, the demographic growth occurs more in developing areas with less financial and technological resources to cope with problems related to water scarcity. 
Overuse of Water: Water overuse is a huge issue that a lot of people are dealing with. It may be overused on people, animals, land, or any other number of things. It may also be used for recreational activities without any care about the effects that it may have on the world arouna 
them. 

Pollution of Water: Water pollution is a huge problem, especiauy * 

tem. Pollution can 
be anything from oil, to carcasses, to chemicals, and to fecal matter. 

areas that don't necessarily have a good sewage system. Pollution ca matter what tis; it makes a lot of issues for the people who may neeu .Conflict: If there is conflict over an area of land, it may be diineu could end up dying if they try to access the water in these areas (au 

use it. 

people who may need to 
access the water that1s located there. In the worst case scenarios, peu 

nay be difficult
scenarios, people 

to 
try to access the water in these ar 

violence). This can result in a variety of other issues, suc 

clashes and migration of workforce from the affected areas. 

areas (due to 

uch as cultur: 

reas. 
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Distance: There are a number of areas throughout the entire world 
that deal with water scarcity because they just aren't close to the source 
of water. Areas that are considered to be desert, or areas that are 

secluded, may not have access to the sources of water from where they 
could get water effectively. 

Drought: A drought is, in short, an area which is not getting enough 
rainfall to be able to sustain the life that is residing there. Some areas 
are in perpetual drought, whereas other areas may be dealing witha 

drought on occasion. Droughts are common all over the world, and there 
is little that can be done to prevent such things from happening. 

Governmental Access. In some countries, specifically those with 
dictatorships, the use of water may be strictly controlled by those in 
power, causing a scarcity for those who may be located in those areas of 
the world. These governments use it as a source of control over those 
that they are governing, which can be a huge problem. 

EFFECTS OF WATER SCARCITY: 

Lack of Access to Drinking Water: The biggest problem resulting 
from water scarcity is that people are not able to get fresh, clean drinking 
water. The human body cannot survive for long without water; and lack 
of drinking water can give rise to a number of other problems, which 
will be discussed below. 

Hunger: Lack of water for crops may cause famines, the situation of 
people going hungry. Animals will also die, which will result in a lack of 
meat as well. Water scarcity, in short, causes starvation to occur en 
masse for both people and animals that are located in the area. 

Lack of Education: Water scarcity makes it difficult for people to get 
the education that they need or that they deserve. It is because th0se 
children are either too sick to go to school or they are working to help get 
water for their family. 

Diseases: Scarcity of clean drinking water may cause diseases. The 
body may get infected through unclean polluted water. Whether used 
for drinking or for bathing, those diseases will get into the body and, in 

a number of cases; the people carrying those diseases will pass away. In 
developing countries, 80% of the diseases are spread though consumption 
of infected water. In each 8 seconds, a child dies because of water born 
disease. 
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Sanitation Issues: Without access to clean water, there is no way to 
clean food, dishes, or people. When people are not given access to proper 
sanitation, disease ends up becoming much more of an issue than it 
would have been otherwise. It also causes mental health issues, including 
depression and anxiety. 

Poverty: All in all, people who are dealing with water scarcity are often 
stuck in poverty as well. These people are not able to get the resources 
that they need in order to be able to thrive, and instead are just barely 
surviving through these difficult times. 

WHAT CAN BE DONE? 

The best way to fight the problem of water scarcity is to educate the people and make them aware about judicious use of available water. They can be motivated and educated for stopping wastage of water. Large scale community level initiatives like storage of rainwater may help the whole community. Educated and aware population can avoid the situation of water scarcity by adopting the following practices. 
Recycle Water: There are plenty of ways to recycle rainwater or other water being used at home. Water left after washing clothes may be used to flush the toilet, clean the verandah or draining the leftovers of food from utensils. Not only will it prevent scarcity, but also can save money. Improve Farming Related Practices: Farming is the first culprit of water scarcity. Low agricultural production in Uttarakhand hills is the example of economic loss due to water scarcity. Dependence on rain water and no mechanism for conservation and storage of water in rainy season makes the situation worse. h areas where there are resources available for irrigation of crops, people need to improve practices and do not waste water. 

Change Mindset and Think that Everyone has Equal Right over Natural Resources: It is a soci�l responsibility of every individual to 
make sure that natural resources are to be shared by all. In Tarai region, 
the excessive consumption and construction activity has caused the underground water level to go much deeper. The poor are the worst 
affected by it because the rich people have installed high power 
Submersible motors to pull water from the deeper levels. Tmprove Sewage System: The most important step to deal with water 
Bcarcity is to improve the sewage system. Without proper sa sanitation, 
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the water may get ridden with diseases. In industrial areas, the chemical 
waste should not be allowed to get into the river or get mixed with 

consumable water. 

Technological Advances for Water Conservation: The existing 
methods of water conservation need to be improved. New technological 
initiatives for conservation of water should be promoted. Putting money 
and effort in conservation could be ife saving for all the humanity. Young 

minds should be ignited to devise ways for water conservation and take 
leadership to effectuate these ideas. 

CONCLUSION 

The essential nature of water makes it a coveted resource. All life forms 
and their life supporting activities revolve around the water. So in order to 
make all things run smoothly, it is important to keep it clean. The proportion 
of water on earth being very small, it is necessary to stop the misuse and 

overuse of water so that the situation of water scarcity could be dealt with 

effectively. At the same time, new methods of recycling and proper management 
of water need to be invented to meet the increasing demand in coming times. 
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