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Preface

Water is one of the most vital natural resources and of fundamental importance for life and livelihood.
Water is a key economic driver. Availability of adequate quantity of good quality water is one of the
determinants of basic quality of life.

Uttarakhand is endowed with large water resources. The total geographic area of 53,483 sq km of the
State is spread over 968 glaciers, 8 major river catchments, 26 watersheds, 116 sub watersheds and
1120 micro watersheds. The state has over 30 natural lakes covering an area of 300 ha and 8 man-
made reservoirs covering an area of 20100 ha. The State receives an annual rainfall of approximately
1547 mm. 95% of the total precipitation flows as runoff.

The vast water resources of Uttarakhand are a lifeline for millions of people living in downstream
areas while many areas in the State are facing a water shortage. A 2018 NITI Aayog report states that
approximately 50 percent of the mountain springs in the Indian Himalayan region, which includes
Uttarakhand, are drying up. It is significant as most of the drinking water supply in the mountainous
parts of Uttarakhand is spring-based and 92% of the State is mountainous while only 8% falls in the
plains.

As per a 2018 report of the Comptroller and Auditor General (CAG), less than 50 percent of the
population in Uttarakhand had access to adequate quantity of safe drinking water. Besides the lack
of water facilities, the state is also a witness to overexploitation of groundwater, land use change
and drying up of water resources like springs and ponds. Deforestation and frequent forest fires are
major concern. The State has a forest area of 38,000 sq km (71.05%). The forest cover of the state in
2013 was 24,508 sq km, which came down to 24,240 sq km in 2015 down by 268 sq km. The water
use efficiency of irrigation projects is very low and generally in the range of 35-40% in the surface
water and 65-70% in ground water.

Present level of water scarcity, if not attended to holistically, shall get more pronounced with
increasing population, increased inflow of tourists, uncontrolled development and uneven
distribution of water over time and space. Challenges of frequent floods, landslides, soil erosion,
cloud bursts and droughts in one or other part of the state adds to the problem.

This seminar will discuss the issues and challenges involved in water conservation and recharge in
the State of Uttarakhand, discuss the importance of traditional water conservation approaches and
suggest measures to rejuvenate them and bring out strategies for water harvesting and conservation
for agriculture.

The learnings from the seminar shall be used to undertake pilot projects in the state to rejuvenate
springs with the help of local communities and grass root organisations.
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The Run Up

Uttarayani, since inception in the 1990s, has been contributing towards the development of the
State of Uttarakhand and its people with all possible means and support available at its disposal.
The Society has provided relief material during natural calamities, help construct a Centre of
Excellence with CSR funds from Indian Oil and AAIl, construct 5 rooms and a toilet in a schoo],
conducted several awareness seminars and distributed books for youth development, published
annual souvenirs and organised free medical camps at various locations in the State. Uttarayani has
been organising cultural events and festivals for the natives of Uttarakhand serving/settled in the
NCR to continuously maintain a link and bond with our culture.

Uttarakhand, despite several rivers flowing through the State, is facing severe water scarcity. The
State receives over 1500 mm of rainfall annually but 95% of total precipitation flows as runoff.
Over 50% of natural sources of water such as Naulas and Dharas have dried up and a large number
are at the verge of drying up. Uttarayani Executive, therefore, decided to channelize its energies
towards helping the State in Water Conservation. The first milestone in this journey was achieved by
organising an astoundingly successful seminar on Water Conservation on 01 Oct 2019.

The run up to the seminar was very hectic and fast paced as we had just two months at our disposal
to put together all arrangements.

We identified 62 speakers who met our criteria for a speakership slot in the Seminar and invited
them. We were delighted to receive a response from 40 distinguished speakers within a short time.
Close to the D Day we were left with 22 speakers and it made us happier as we were struggling to
accommodate 40 speakers too many in one day seminar. Finally we had 18 speakers with 4 cancelling
a night before the seminar was to take place. And that was a perfect number, though slightly on the
higher side, for a one day seminar.

We had to organise a seminar venue that was prominently and centrally located, could accommodate
100+ people and most of all be within our meagre budget. After looking at several seminar halls
in Delhi, we zeroed in on India International Center which met all our criteria and one of the
honourable members of the EC, Shri S D Sharma, had an active membership of IIC. There were a
lot of other connected logistics to be attended to such as accommodation and transport for some of
the speakers, preparing and printing seminar brochure, organising sponsors, organising seminar
folders and badges, printing of the standees and backdrop, collecting speaker presentations and
organising lunch and tea, attendee registration, videography and such other arrangements. With
most members of the EC in active service, it was a perfect example of team work achieved with
precision and great time management with EC members committed to the success of the seminar.
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Seminar Structure and Schedule

The Seminar was organised in five sessions preceded by an Inaugural session. The sessions were
organised such that each session had some experienced and eminent speakers sharing their works
and thoughts on the possible solutions and one civil society volunteer sharing his experiences on
the work done by him on water conservation on ground. There were two open house sessions one
after the second session and the other after at the end of the Way Forward. Such a structure ensured
that the talks remained interesting which kept all the audience glued to their chairs throughout the
day.

1. 09:00 - 09:30 Inaugural Session
a. Welcome by anchor and lighting of the lamp
b. Welcome address by President Uttarayani
c. Welcome address by Secretary UDRF
d. Setting the Seminar context and objectives by President Uttarayani
2. 09:30-10:30 Session 1
Session Theme: Issues and challenges of water conservation and recharge in Uttarakhand
Panelists: Padma Shri Dr Anil Prakash Joshi, Shri Alok Rawat, Dr Durgesh Pant

a. Contextualisation of the session theme and sharing his experiences: Padma Shri Dr Anil
Prakash Joshi

b. Presentation by Shri Alok Rawat
c. Experiences by Dr Durgesh Pant
10:30 - 11:00 Tea break
3. 11:00-12:15 Session 2
Session Theme: Water resource systems, policy and governance in Uttarakhand
Panelists: Dr Sanjay Bajpai, Dr Rajendra Dobhal, Shri H P Uniyal, Shri Sudhir Sundriyal
a. Contextualisation of the session theme: Dr Sanjay Bajpai
b. Current status of water management in Uttarakhand by Shri H P Uniyal
c. Experience sharing of his work on water conservation by Shri Sudhir Sundriyal

d. Open House

10
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4. 12:15-13:30 Session 3
Session Theme: River, springs and catchment rejuvenation in Uttarakhand
Panelists: Shri STS Lepcha, Dr Vinay Sinha, Dr GCS Negi, Shri ] S Chaudhary, Shri B S Baneshi
a. Mapping of springs in Uttarakhand: Shri STS Lepcha
b. A spring rejuvenation experiment in Uttarakhand by Dr GCS Negi
c. Experiences in water conservation in Uttarakhand by Dr Vinay Sinha
d. Experience sharing on “JAL, JAMEEN, JUNGLE & JEEWAN” by Shri J S “Junglee” Chaudhary
e. Experience sharing on “Spring Rejuvenation” by Shri B S Baneshi
13:30 - 14:15 Lunch break
5. 14:15-15:45 Session 4
Session Theme: Watershed management and traditional water science of Uttarakhand
Panelists: Dr Bhaskar Datt Patni, Dr Vishal Singh, Dr Sunesh Sharma, Shri K'S Rawat, Dr M C Tiwari
a. Highlights of watershed management by Dr Bhaskar Datt Patni
b. Experiences in water conservation in Uttarakhand by Dr Vishal Singh
c. Experiences in water conservation in Uttarakhand by Dr Sunesh Sharma
d. Experience sharing by Shri Kalyan Singh Rawat
e. TRFRNFTA Siel fai by Dr M C Tiwari
6. 15:45-17:00 Session 5
Session Theme: Way forward and open house

Panelists: Shri Sushil Ramola, Dr Kamal Toari, Dr Bhaskar Datt Patni, Dr Durgesh Pant, Dr P K
Joshi, Shri H P Uniyal

7. Vote of thanks and tea

11
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Speakers’ Profile

Brief profile of speakers is given below. The profiles have been obtained as available in the open
domain and arranged in alphabetical order of the first name.

Alok Rawat. A 1977 batch Sikkim cadre IAS officer, Shri Rawat has served as Director/Joint
Secretary in Ministry of Defence and Ministry of Road Transport and Highways; Secretary (UPSC);
Secretary (Coordination and Public Grievances) in the Cabinet Secretariat and Secretary in Ministry
of Water Resources, River Development and Ganga Rejuvenation. Shri Rawat was the first man to be
appointed as part of five member National Commissions for Women in 2015.

Padma Shri Dr Anil Prakash Joshi. Dr Joshi is a green activist, social worker, botanist and the
founder of Himalayan Environmental Studies and Conservation Organization (HESCO), based in
Dehradun. HESCO is involved in the development of environmentally sustainable technologies
for the agricultural sector. Dr Joshi is an Ashoka Fellow, an awardee of Jawahar Lal Nehru Award,
Jamnalal Bajaj Award and was awarded him the fourth highest civilian honour of the Padma Shri, in
2006, for his contributions to Indian society

DrJoshiisthe proponentofGross Environmental Productand haslaunched severalsocial programmes,
based on resource-based rural development, such as Women Technology Park, Technology
Intervention for Mountain-Eco System, Ecological Food Mission in Mountain and Women’s Initiative
for Self-Employment (WISE). He is credited with over 60 articles and about a dozen books on the
subject.

Dr Joshi, at the 3rd Global Forum on Hydro Power held in China in 2007, was able to persuade and
influence 188 forum members that Gharats or small scale indigenous projects must be conferred
international status and recognition. ‘Hang Zhou Declaration” undertook the mission of endorsing
small hydropower projects in Asia and Africa.

Dr Bhaskar Dutt Patni. A Geologist, Dr Patni is a native of Pithoragarh. He was Chief Geologist with
NHPC and has studied the geological patterns of most states of India and more particularly the IHR.
He is currently Member Expert in the Ministry of Water Resources, Government of India for Polavam
Project Authority. Dr Patni is a Disaster Management Consultant for the states of Sikkim, Arunanchal
Pradesh, Assam, Meghalay, Keral, Maharashtra and others. Patni, in his spare time, which he rarely
has also works as Director Technical with EGE Consultants.

Bishan Singh Baneshi. Bishan Singh Baneshi is the Founder and Chief Volunteer at Naula Foundation.
According to Baneshi “There is no life on earth without water. It is essential for the existence of
plant and animal life. Naula Foundation is creating significant contributions to water conservation
efforts. While we wish we could recognize every organization that has made a contribution to water
conservation efforts, there are far too many noteworthy organizations to fit into one blog post. The
idea is not just to revive & conserve the Naulas, but to sustain the efforts as public awareness as well
as importance of natural resources. People have lost the discipline of keeping water bodies clean,
maintain”

12
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Col (Dr) Bipin C Pandey. A Civil society volunteer, Col Pandey is currently a Life Coach in the areas
of professional and personal life excellence. After a long stint in the Army he moved into a new role
of leading businesses and board membership in the corporate sector in India and overseas. With
a combined experience of over 40 years’ in the Army and Corporate he co-founded two coaching
and mentoring initiatives People+ and Process Enabler and started a youth enablement programme
LeadPath. He is a former Director and Chief Executive Officer of VGL Softech Inc. USA, Web Access
Inc. USA and Web Access India, a NASSCOM quality award winning company. A Fellow of IETE, PhD
in Strategic HRM, PG Engg and a Masters in Physics, Dr Pandey is a Certified Lean Implementer and
Certified Business Analyst from Wharton Business School.

Prof Durgesh Pant. Prof. Durgesh Pant is credited with establishing the Department of Computer
Science of Kumaun University, Nainital as early as 1989-90. Given his penchant for leveraging
science and technology, he has always been involved in developing scientific and technological
solutions, innovations which are beneficial to the society at large. Dr Pant is currently working
with Uttarakhand Open University as Professor & Director of the School of Computer Science
and Information Technology. In addition, he has also worked as the Director, Uttarakhand Space
Application Centre. Presently, he is also working with Uttarakhand Science Education and Research
Centre (USERC), Department of Science & Technology, Govt. of Uttarakhand as its Director. His
interest in Geographical Information System and Remote Sensing helped him to understand issues
related to natural resource management, climate change, urban planning and water resource
management. He is tirelessly working towards establishing a ‘River Rejuvenation Centre’ under
USERC in Dehradun besides host of other initiatives at different levels.

H P Uniyal. Shri Uniyal currently serves as the Adviser, State Planning Commission, Government of
Uttarakhand. He was formerly Chief General Manager of Uttarakhand Jal Sansthan. He has devised
the rooftop water harvesting system while working with the Jal Sansthan.

Jagat Singh “Junglee” Choudhary. Jagat Singh Chaudhary, an ex-BSF soldier from Rudra Prayag, was
bestowed this unusual moniker “Junglee, guardian of the forests” at an environmental seminar in
1993 for having transformed 1.5 hectares of barren wasteland into a thriving agro-forest. Working
tirelessly for over 40 years, Chaudhary used his own resources, hard work and ingenuity to usher
in positive change. Other than improving the microclimate and augmenting the water table of the
area, the forest also solved the problem of the village women going on long, arduous treks to collect
fuel wood and fodder. In his forest, species as diverse as like oak, betel, olive and cane (not grown
elsewhere in Uttarakhand) all grow together. Other than distributing seeds and saplings free of cost,
he also teaches alternative farming methods (like vermiculture, bee keeping, bamboo cultivation
and rabbit farming) to the locals.

Kalyan Singh Rawat. Shri Rawat, the pioneer environmentalist and founder of the Maiti Movementin
Uttarakhand, wasbornon 19 October 1953. As a Biology teacher, he was employed at various placesin
Uttarakhand and encouraged the local people for environmental promotion and tree plantation. The
Maiti Movement is based on emotional attachment to nature and trees and emphasizes on planting
trees and preserving them. The eco-women centric movement has received worldwide recognition
including US, UK, Indonesia, Canada, Nepal and Thailand. In India, it spread across 6,000 villages
in 18 states. Kalyan Singh Rawat gave new life to the campaign of plantation and tree protection.
Previously, where planted plants dried in a few months, their conservation became important under
the Maiti system and today it has resulted in the creation of many small and large Maiti forests, in
which about 5 lakh trees were planted and preserved in Uttarakhand. Kalyan is currently leading the

13
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Junior Eco Force of school children.

Dr Kamal Taori. Dr Kamal Taori is a former Secretary to the Government of India who describes
himself as a ‘non-conformist. When asked to speak about his growing up years he says, “I was
born in Wardha (Maharashtra), a year before India gained Independence. I went on to serve in the
Indian Army from 1966 to 1972, and later joined the Indian Administrative Service where I served
till 2006 in various capacities.” Dr Kamal is from the Uttar Pradesh cadre and holds a doctorate in
Rural Entrepreneurship. He has worked as Collector, Commissioner and Union Secretary in many
departments besides leading the Council for Advancement of People’s Action and Rural Technology
(CAPART), a nodal agency for catalysing and coordinating the partnership between voluntary
organisations and the government for sustainable development of rural areas.

Dr M C Tiwari. Dr Tiwari is former Associate Professor in Indian Water Sciences, Delhi University.
He had been teaching Water Sciences at the university with his research work connecting the water
wisdom of the past. He found evidence of the Chakrapani’s works coming true while volunteering
for Naula Foundation in Uttarakhand.

Dr. Pramod Kumar Joshi. Dr. Pramod K. Joshi, a native of Almora, is the Director for South Asia,
International Food Policy Research Institute, New Delhi since 2012. Previous to this, he held the
positions of the Director of the National Academy of Agricultural Research Management, Hyderabad,
and the Director of the National Centre for Agricultural Economics and Policy Research, New Delhi.
Earlier, Dr. Joshi was South Asia Coordinator at the International Food Policy Research Institute
and Senior Economist at the International Crops Research Institute for the Semi-Arid Tropics in
Patancheru. His areas of research include technology policy, market, and institutional economics.

Dr. Joshi has received several awards for his outstanding contribution in social science and
agricultural economics research: Dr. MS Randhawa Memorial Award of the National Academy
of Agricultural Sciences, Dr RC Agarwal Life Time Achievement Award of the Indian Society of
Agricultural Economics, DK Desai Award of the Indian Society of Agricultural Economics, and RT
Doshi Foundation Award of the Agricultural Economics Research Association. He is Fellow of the
National Academy of Agricultural Sciences, and Indian Society of Agricultural Economics.

Dr. Joshi has also served as the Chairman of the Governing Board of the SAARC Agricultural Centre,
Dhaka, Bangladesh; Chairman of the UN-CAPSA Governing Board in Bogor; and Member of the
Intergovernmental Panel on the World Bank’s International Assessment of Agricultural Science
and Technology for Development. He served as a member of the International Steering Committee
for the Climate Change, Agriculture, and Food Security Challenge Program, led by the ESSP Science
Community and the CGIAR. He was also a Member of the Core Group of the Indian Government’s
“Right to Food” National Human Rights Commission and the Secretary-General of the Fourth World
Congress on Conservation Agriculture.

Dr Sanjay Bajpai. Dr Bajpai is the Head of Technology Mission Division (Energy and Water) in the
Department of Science & Technology, Government of India. He is an experienced advisor with a
demonstrated history of working in the government administration.

A graduate in mechanical engineering from Malaviya National Institute of Technology (MNIT), Jaipur
and MBA from University of Rajasthan Dr Bajpai did his doctoral research from Indian Institute of
Technology, New Delhi. Dr.Bajpai is leading research initiatives on Water and Clean Energy Research
of DST and has contributed to the focused R&D initiatives of DST in the area of safe drinking

14
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water, alternative fuels and solar energy in recent years. He has done pioneering work in finding
technological solutions for water scarcity.

S.T.S. Lepcha. A 1983 batch IFS officer, Shri Lepcha is Former Principal Chief Conservator of Forest,
Government of Uttarakhand and Managing Director Uttarakhand Forest Development Corporation.
He has researched various bamboo and natural fibre related activities and helped in formulating
the Government of India’s natural fibre policy which included nettle and hemp fibre for the first
time in 2010. Some of his major scientific/ technological achievements are: bamboo treatment with
bio-preservation techniques in Neem and Lantana and agave extract; degumming and softening
methods developed for Himalayan nettle and hemp fibres; and tools and machine modification and
development for bamboo and natural fibre processing.

Shri Lepcha is engaged with civil society organisations and is currently a member in the board of
Himmotthan, an initiative of Tata Trusts. Himmotthan is engaged in building prosperous and self-
sustained mountain communities.

Sudhir Kumar Sundriyal. Changing lives, Sudhir Sundriyal is a man, redefining reverse migration
in Uttarakhand. After quitting his job as a journalist and graphic designer with a media house in
Delhi in the year 2014, Sudhir and his wife donated their organs to the AIIMS hospital in Rishikesh
and made their way to their ancestral village Dabra in Chaubattakhaal, Pauri district. Following
year in January 2015, Sudhir formed ‘Bhalu Lagad/¥<]cTiT<” (“Feel Good”) Charitable Trust, with
the intention to motivate people to return to their mountain homes. ¥¢[eTiT< began by building a
rain water-reserve in the village to sustain farming in parched months, an initiative which inspired
neighboring villages to build a similar reservoir. “AefeTTa’ works in the field of Education, Agriculture
and Environmental issues that are pertinent to Garhwal Himalaya. Close to a dozen farming models
on apple, walnut, cardamom, kiwi, lemon, beetle leaf cultivation are success stories for others to
imitate. Sudhir Sundriyal and his wife bring alive the saying ‘Helping hands are better than praying
lips.! They live by example and transform lives by their initiative.

Sushil Ramola. Shri Sushil Ramola is a social entrepreneur and a civil society volunteer. He is a
founding member and current President of Integrated Mountain Initiative (www.inmi.in), a citizens’
platform for bringing all stakeholders together around issues of sustainability and collaborative
action in the Indian Himalayan region.

Sushil hails from Uttarakhand and completed his schooling from Shimla. After a long stint of
intrapreneurship, leading businesses and board membership in the corporate sector in India and
overseas, he founded a community led rural tourism initiative DueNorth (www.duenorth.in) in his
native village Saur in 2008. Around this time, he also founded and ran a social enterprise B-ABLE
(www.b-able.in), which provides skills and meaningful livelihood opportunities to a large number
of less educated and disadvantaged youth in 28 states of India.

Sushil is engaged with many well-known civil society organizations as mentor and serves as member
on several boards. He is a chemical engineer and an alumnus from [IM Ahmedabad.

Dr Sunesh Sharma. Dr Sharma is a Project Officer with Himmotthan, a Tata Trust initiative. In 2001,
Tata Trusts initiated Himmothan Pariyojana (HMP) to target the root causes of under development
in the Central Himalayan region of Uttarakhand. Himmotthan Society, an associate organization of
Tata Trusts, was set up to oversee, manage and implement the Himmothan Pariyojana’s programme.
Dr Sharma has been working on the water management and hydrology project of Himmotthan for
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over a decade now. Dr Sunesh, did a case study of Springshed Management in Himanchal Pradesh
and has done pioneering work in studying the causes of dying rivers and springs in Uttarakhand.

Dr. Vinay S P Sinha. Dr Sinha is Associate Professor in the Department of Natural Resources at
TERI School of Advanced Studies (TERI SAS), New Delhi. He did his M.Tech in Remote Sensing
and Post-Graduation in Geography and received his Ph.D. in Urban and Regional Planning domain
from Banasthali University, Rajasthan. He has over 15 years of research, teaching and consultancy
experience in the areas of Geoinformatics, Water Resource Planning, Groundwater Resource
Modelling and Natural Resource Assessment and Management. Dr. Sinha has extensively travelled
mostofthestatesinIndiaand is well versed with geology, geomorphology and physiography including
socio-economic configuration. He is also Adjunct Research at TERI and is advising activities related
to applications of Geospatial Modelling, Water Resources and allied technologies. Currently, he is
supervising doctoral research related to Assessing influence of climate change on water availability
and distribution on vulnerable communities in Central Himalaya; Water Accounting Framework
for Eastern Himalaya in context to Climate Change; Agricultural land dynamics in SAARC Nations:
relevant to food security in climate change scenarios and Storm Surge Assessments of Warm Climate
Scenario over West Bengal. His research projects are mostly formulated over the Himalayan region
and link with fragile ecosystem of Himalayan community and Policy formulation and mitigation
planning due to Extreme weather condition.

Welcome Speech
Col (Dr) Bipin Pandey, President Uttarayani
Distinguished guests, ladies and gentlemen - A very Warm Welcome!

[ feel extremely glad to welcome everyone to this much awaited Seminar as it marks the 1st milestone
in our journey of Water Conservation in the State of Uttarakhand. It gives me immense pleasure to
be standing in front and amongst the most esteemed personalities who have won accolades in their
respective fields. Before we kick start the Seminar, [ would like to express my gratitude towards you
all who sincerely contributed to this event in order to make it a success. This wouldn’t have been
possible without the support of each and every one present here.

The esteemed speakers and the guests present for today’s event have been invited for a reason, i.e.
due to their mutual passion for Uttarakhand’s Water. Your passion for a common purpose helps us
to bring you all together and unite the energy in the realization of our shared objectives.

We all need each other for the fulfillment of our common objectives and that’s why it makes our
resolution even stronger.

THANKYOU!
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Seminar Context

Col (Dr) Bipin Pandey, President Uttarayani
Water is the key economic driver to determine if India were to become a $5 trillion economy.

Management of water is not simply about building more dams, or laying pipelines to bring water to
our homes and to flush waste out of our homes.

Management of water is about building relationship of the society with its water so that we can
understand the value of each drop and understand that unless we are prudent with our use of this
precious resource, there will never be enough water for all.

Water management is, therefore, about society and its ability to respect, conserve, rejuvenate and
recharge. The question before us, therefore, is whether we bring water to the people or people to
the water. The answer to conserving, rejuvenating and recharging ultimately lies in respecting water
and catching every drop of it where it falls and when it falls.

In Uttarakhand, traditionally, we have had a very sound system of water management. However, we
do not seem to have documented the traditional practices of water management such that these
could be placed at the base of State’s water policy. NITI Aayog, in Aug 2017, with the support of TERI
published a 140 page report capturing selected best practices in water management. The report
spanning six sections is presented in the form of case studies but does not mention Uttarakhand
anywhere.

The question, therefore, is whether there is a reason to e-learn the water-wisdom of the past and
dovetail it into our water policy.

[ want to make it clear that this seminar is not an academic quest for Uttarayani. We are today
looking for answers to resolve State’s water crisis. We want to listen to you, educate ourselves, and
connect with grass root organisations to carryout meaningful work on ground with community
mobilisation.

In the pre-colonial period, the State was not responsible for providing water to its citizen. People
had the right of ownership to water. The traditional water management systems were localised. In

The context of Uttarakhand we need to examine localised water management and try to seek an
answer to whether water management with community participation in building and managing
localised system can provide a better solution to water woes.

| feel there is a need to recognise and respect the wisdom of people who have been discounted in
formal knowledge system. We need to recognise that the movement to build water literacy must
begin with us, the intelligentsia and the policy makers. This seminar is an effort in this direction.

We searched the archives of a number of Newspapers with wide readership in the hills looking for
articles on water. of all the articles on water thatappeared in a 3 year period, 73% stories were related
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to scarcity, depleting forest cover, uncontrolled construction activity being done unscientifically,
dying natural sources of water, mismanagement and systemic apathy.

There were also stories about the commendable work being done by environmentalists, which were
very comforting to read. Some of these great men are here with us today to share their experiences.
Shri Kalyan Singh Rawat Ji of Maiti Movement, Shri Jagat Singh “Junglee” Chaudhary Ji, Shri Sudhir
Sundriyal Ji of Hkyq ykxr (Feel Good) trust, Shi Bishan Singh Baneshi Ji of Naula Foundation, Padma
Shri Dr Anil Prakash Joshi Ji of HESCO and Shri Sushil Ramola Ji of Integrated Mountain Initiative
and others.

Depletion of natural resources — water, soil and forests is one of the greatest challenges before us.
Their conservation is important for life to exist. This seminar today will be attempting to analyse
the issues and challenges in water management and looking at simple practical methods to recharge
and rejuvenate natural sources of water with community participation.

[ would like to request all the speakers to keep their presentations and discussions strictly within
the scope of the seminar which is Uttarakhand hill region. We are trying to find simple practical
approaches to make water conservation and management a large scale community movement in
Uttarakhand. [ would also like to request the speakers to respect timelines. We have a busy and tight
schedule ahead during the day. You can deliver your talks in English, Hindi or Hinglish as you feel
comfortable.

I would like to conclude by saying that this seminar is the first milestone in Uttarayani’s long journey
to water conservation, recharge and rejuvenation. We have assembled here to learn. As such [ would
make an appeal to all speakers to be balanced in their views without being unduly critical towards
anyone and State in particular.

Thank You! Jai Hind!.
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Hg e} dISI GAoNId 8 & | A SRINT &l ITRIEs § AReT W {6y Y A%l Jaril & ar H
STM®BRI BT HRAT 2Ry 3R S9! U &f fem # urfersll FeiRa &=A1 amzy |

IRRIS B Sl AR BT ST & | [T I8 & B STRRIS H Sl Bl TR F9HT 2 Yg U o
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g fABr & M UR 31U UIHfad el Bl Ugfid aRe @& a¥id 991¢ € | g9 fAded e M
g Afr fasm &1 SxawTat 19+ uThfae RARTS &1 WRkféd & # 7181 far | hevawy ari el 1,
g &1 Fell T, et =ell MY SR e Fel Q| g Al &1 YIOT ReTh & <ifhel 3T <Al & uTl
eI W 99 Y | U 8 & SR TRl ® I8 9gd IIYE ©, 841 T ke ¥ Ugfd ¥ iR e de
T € AT I € & <2 2 | A &1 UGS g+l & acfg d FAT 81 8T 8 3R J—Rdeld
B aolE W IUNS fAed! 98 W& 2|
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R TR REIBRR | SIRIES § /@l dldel §€ UMl 991 Sl 8 | offde da8i $HPI Icarad =8l fhar
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T QENIGH ¥ U@ Q] YAGIad dg B RIUAT dI | 39 Aqd g 1T ol erl — <EwreT #
RO @ik sredrer # R @ forr 21 89 39 W &M o R ¢ | 81 Nra-Amiaiiad TSl &)
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BT SR BR XT © | B &aT AT BT IRl B X2 8 | ISTH Ul BIesyH & Bra 41 39 yaml
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¥ 400 ¥ 3AfAH @IS UcA Tel US MG | UH US] BT A& Siodl o | o JIfR <p Bl ard
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FR B FqH T |
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Il & R H AIERAl 9GMHT AMAD 7 | T A8 B Fhall H IR {61 8| 39 UBR @ 3Md BT
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Sinking Water Resources, Policy and

Governance in Uttarakhand

Presentation by H. P. Uniyal,
Advisor, State Planning Commission Uttarakhand

Given that some of India’s most important rivers originate here, it is ironic that water conservation
remains a burning issue in Uttarakhand. A large number of natural springs that dotted the hillside
have been damaged due to the cutting of slopes for road, building or other unplanned activities.
These have adversely affected the underground water aquifers at many places.

Total Land Area of Uttarakhand is 53483 Sq.km. The State has a population of 110 lacs (Approx).
Average annual rainfall in the state is approximately 1495 mm and by volume the state receives
a rainfall of 79,957 billion litres annually. The state consumes approximately 365 billion litres of
water for drinking and 2920 billion litres for irrigation annually totaling to 3285 billion litres per
year. Thus the percentage consumption of water in relation to the annual rainfall received comes to
0.45% for drinking, 3.65% for irrigation and 0.03% for industry totaling to 4.13% of annual rainfall
received. An area of 2346.43 sq km is required for collecting 3285 billion litres of water which is
about 4.38% of the total land area of the State.

WATER AVAILABILITY & PRESENT SCENARIO

Uttarakhand has a forest cover of 24295 sq.km. (45.43% of the total land area), glacier cover of 3550
Sq.Km. The State has cultivable land of 1.55 mha with a total cropped area of 1.13 mha. Approximately
0.56 mha out of the total copped area is under irrigation. 12% of the un-irrigated area of 0.57 mha
lies in the plains and balance 88% in the hills.

Net annual ground water availability in the State is 2.10 BCM and annual replenish-able ground
water resources are 2.27 BCM. The annual ground water draft for irrigation & domestic usage is
1.34 BCM and for industrial usage it is 0.05 BCM. This data suggests a vast scope for ground water
harvesting structures. Production of food grains in 2016-17 was 1.82 million M.T. and the estimated
requirement of food production in the year 2025 will be 2.50 million M.T. The assessed hydropower
potential of the State is 27039 MW and the total hydro power potential harnessed is 3972 MW.

Mountain springs are the primary source of water for rural households in the Himalayan region.
For many people, springs are the sole source of water for their livestock and for drinking, domestic
and agricultural water needs. The table below shows decrease in discharge over the years of rural
drinking water schemes after their construction.
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Decrease in discharge over the years of rural drinking
water schemes after their Construction
No of Decrease in discharge after construction
Schemes Total de- @ Voot % 0f 2003
District in Maint | 200 75% 760 90% | Decrease > crease 2009 | 2005-06
Decrease Decrease 90%
2005 2009 | 2005 | 2009 | 2005 | 2009 | 2005 | 2009 | 2005 | 2009
Nainital 300 421 86 141 70 9 10 0 166 150 35.63| 55.33 9.44
Almora 858 667 261 151 112 36 51 19 424 206 30.88 | 49.42| 20.07
Bageshwar 362 239 15 45 1 8 - 2 16 55 23.01| 4.42| 0.00
Pithoragarh 774 688 104 87 45 49 12 16| 161 152 22.09| 20.80| 9.61
Champawat 336 338 130 70 44 26 12 10| 186 106 31.36 | 55.36| 0.00
Dehradun 269 269 40 30 6 5 3 3 49 38 14.13 | 18.22 3.10
Pauri 742 737 341 248 164 78 51 39 556 365 49.53| 7493 | 48.03
Chamoli 524 491 59 17 17 8 - 4 76 29 591 | 14.50 2.06
Rudraprayag 355 333 95 77 - 11 - 3 95 91 27.33| 26.76 | 0.00
Tehri 737 691 199 | 282 54| 143 48 40| 301| 465 67.29 | 40.84 | 32.97
Uttarkashi - 461 - 6 - 30 - 6 - 42 9.11 - 0.00
Total 5257 5335 | 1330 | 1154 513 | 403 | 187 | 142 | 2030 | 1699 28.75 | 38.62 | 17.06
Decrease in discharge over the years of rural drinking
water schemes after their Construction
Year 2018 Year 2019
Sl. No. District Number of Decrease > Decrease | Number of Decrease > Decrease %
Source 50% % Source 50%
1 2 3 4 5 6 7 8
1 Dehradun 139 74 53.24 142 105 73.94
2 Pauri 644 293 45.50 645 272 42.17
3 Chamoli 436 216 49.54 436 215 49.31
4 Rudraprayag 333 55 16.52 313 113 36.10
5 New Tehri 627 217 34.61 627 191 30.46
6 Uttarkashi 415 312 75.18 415 311 74.94
7 Nainital 459 170 37.04 459 203 44.23
8 Almora 569 191 33.57 570 244 42.81
9 Pithoragarh 542 135 2491 542 115 21.22
10 Champawat 277 50 18.05 277 50 18.05
11 Bageshwar 204 43 21.08 198 32 16.16
Total 4645 1756 37.20 4624 1851 40.85
Source-U]J S
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1. Uncovered Area & Population (Where drinking water not available)
Strategy and Mile Stone (Rural)

*(Population in Lakh)

Total No of Habitations Covered Habitations as per norms Uncovered :2‘::;:"0"5 as per Quality Affected Habitations

$ g $ £ I3 $ .|z § £

L. o » 3 P-4 @ 2 @ & - »

sho.| Diswict (5§ 3 | $5 |35 K-8l 3 | £5 | L5|i5 0 5 | 25| 351|595 3| £5 | L5

Sz -] a - o e 3 [ %] ® ] 3 a ® 3 %
zZ% g %} €3 Ao s g w3 €5 ggﬁ g w3 €5 SUE g s €5
350 ¢ |53 |2 [B35) < | £3 | Egfszz | < | §3 |23 3%z £3 |3
e2| B io. g 2] = in. ¥ 22 = ;ia. g g‘i B ia. LS

R z ] z § e z = R z
1 ALMORA 5142 | 558 | 556 | 003 @ 3477 | 383 | 381 | 001 fJ| 1665 | 176 | 174 | 001 | 0 |000| 000 | 000
2 BAGESHWAR | 2789 | 249 | 247 | 001 @ 2341 || 209 | 208 | 001 j| 448 [ 035 | 039 | 000 | O |000| 000 | 000
3 CHAMOLI 3162 | 331 | 331 | 000 M1671 § 182 | 182 | 000 | 1491 [f 149 | 149 | 000 | O |000| 000 | 000
4 |cHAMPAWAT [ 2237 [ 221 | 219 | 001 f1644 | 137 | 136 | 001 f| 593 [Joss | 084 [ 000 | o [o000| o000 [ 000
5 DEHRADUN | 2770 | 856 | 850 | 006 W 1205 | 465 | 465 | 000 fi| 1565 | 391 | 385 | 006 | 0 |000| 000 | 000
6 [GARHWAL | 4727 | 621 | 617 | 004 Q1754 | 297 | 295 | 002 J| 2973 || 324 | 322 | 002 | 0 |000| 000 | 000
7 HARDWAR | 615 | 1199 | 270 | 929 W 313 || 404 | 139 | 265 || 293 || 749 | 107 | 642 | 9 |045| 024 | 021
8 NAINITAL 2716 | 519 | 482 | 037 @235 | 440 | 413 | 028 | 362 [J 079 | 069 | 010 | 0 |000| 000 | 000
9 PITHORAGARH| 4724 | 406 | 405 | 001 M 36ss | 298 | 297 | 000 Jf| 1039 [§ 105 | 108 | 001 | o [o000| 000 | 000
10 RUDRAPRAYAG| 1674 | 227 | 225 | 002 W 932 § 137 | 137 | 000 | 742 [J 050 | 088 | 002 | 0 |000| 000 | 000

TEHRI

1 |erwa | 5692 | 631 | 631 | oot Jaa12 | 165 | 164 | 001 | 4280 || 467 | 467 | 000 | O |000| 000 | 000
12 [UDHAMSINGH 450 | 1031 | 147 | 884 1015 | 999 | 144 | sss | 31 o2 | 003 | 023 | o [000| 000 | o0
13 |UTTARKASHI | 2017 | 344 | 328 | 015 M 1353 § 235 | 223 | 011 fj 664 |§ 109 | 105 | 004 | 0 |000| 000 | 000
Total 39311 71.93 | 53.08 | 18.84 §23156 | 43.51 | 31.84 | 11.65[ 16146 {27.98 | 21.00 | 697 | 9 |045| 0.24 | 0.21
Percentage 73.79 | 26.19 § 58.9 § 60.49 | 44.27 | 16.20 4| 41.07 (§38.90 | 29.20 | 9.69 | 0.02 | 0.63 | 0.33 0.29

1. Strategy and Mile Stone

® Under Jal Jeevan Mission all rural habitatins should be covered with FHTCs (Functional
Household Tap Connections) by 2024.

(Amount in crore)

Total Action plan to provide FHTCs for remaining household
Household Household Household
(Rural) | WithFHTCs | without FHTCs | 551950 | 2020-21 | 2021-22 | 202223 | 2023-24 | Total
1509758 307258 1202500 120250 | 250500 | 275500 | 290500 | 265750 | 1202500
Funds required (a) 707.00 | 1293.00 | 1500.00 | 1500.00 | 1600.00 6600.00

Expected funds available from present resources

for next five years (b) 433.87 616.00 | 748.00 748.00 | 948.00 3493.87|

Gap (a-b) 27313 | 677.00 | 75200 | 75200 | 65200 | 3106.13

Water conservation works done in last 3 years

® 638990 units of water conservation structures/ ponds/ percolation pits etc. have been
constructed and an additional capacity of 31.23 crore litres of rain water storage for recharge
has been created.

® 110 micro catchment areas have been taken up for treatment and spring rejuvenation out of
which 69 have been treated

® 63 roof top rainwater harvesting schemes has been constructed.

® 5486 (Swajal) and 4200 (Jal Sansthan) total 9686 water sources has been mapped so far out of
a total of 29751 water sources. Verification and Geo tagging is in progress.
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® 331 lacs plants have been planted in 2017 & 18 by forest department alone.
® 1037 old defunct Chal /Khal have been revived by Jal Sansthan so far
Major water bodies constructed/ under construction

Kosi Barrage on Kosi River in district Almora for the drinking water need of Almora town at a cost of
Rs 30.00 Cr has been constructed and the following schemes are under construction:

1.  Song dam on Song River in district Dehradun for Dehradun City Water Supply. Estimated cost
1290.00

2. Jamrani Dam in district Nainital for Haldwani Water Supply. Estimated cost Rs 2385 Cr
3. Suryadhar Barrage in district Dehradun on Jakhan River. Estimated cost Rs 50.24 Cr

4.  Tharkot Barrage in district Pithoragarh. Estimated cost Rs 29.73 Cr

5. Kolidhek Barrage in district Champawat. Estimated cost Rs 27.14 Cr

6. Reservoir on Gagaas River in district Almora. Estimated cost Rs 31.08 Cr.

In addition several other schemes have been proposed for construction in both Kumaon and Garhwal
Mandal

Policy and Regulations
®  Uttarakhand Water Management and Regulatory Act 2013 has been published.

e  Uttarakhand Water Management and Regulatory commission has been created and will start
functioning shortly.

® Manual for Roof Top Rain Water Harvesting and recharge has been published to sensitise
& promote Roof Top Rain Water Harvesting for common man. The manual is available for
download at www.spc.uk.gov.in/files/studydesign /rainwater.pdf

®  State Water Policy shall be published shortly.

®  State drinking water policy draft circulated for suggestions.

®  Regulations for Ground Water abstraction and Tariff are being published.
®  Water use in Hydropower project is being charged.

®  RoofTop Rain Water Harvesting its storage and reuse has been made compulsory in Government
buildings

Uttarakhand State Water Policy VISION
° Sustainable exploitation of water resources. *Conservation of all water resources.

® All water rights to vest in proposed Jal Shakti Department *Achieving all important
developmental goals.
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®  Adoption of compatible agricultural strategies & cropping patterns.

° Improvement in water resource management system. *Ensure ecological & environmental
balance.

®  Establish a substantial legal framework for management.
Water Policy Objectives

®  All water resources shall be treated as Common Pool.

®  Entire water resources of the state need to be mapped.

®  Sustainable development & use of all water resources.

®  Water resources planning, development & management.

®  (Quality Parameters of water be regularly checked & monitored.
® Environmental and ecological balances.

Components of Policy

® project planning and management

° Conservation of river corridors, water bodies and infrastructure.
®  Water audit & accountability.

e  Tariff structures

® Database & information system

® Human resources development (training)

®  Conflict resolution

Focus area for Planning

®  conservation of water

° Conservation of river corridors, water bodies and infrastructure
® Planning for exploitation of ground water resources

° [rrigation planning

° Flood control & management

° Drought prone area development

° Ecology/afforestation/biodiversity/eco-tourism v hydro power development
° Industries planning

®  Water audit & accountability
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What needs to be done to restore/compensate the damage already done
® In depth study(including by Geophysicist)to devise efficient recharge methods

®  Preparedness for Climate Change

Simple SOP for community

®  Spring driven guidelines for future developments

With ‘watchword’ of assisting the Nature WE SHOULD AIM......
® Developing a replicable and sustainable

® Spring shed Management Protocol that could be implemented by the community through
simple, practical and sustainable interventions

We should cover, inter alia, the following

e Hydrogeological mapping of spring shed.

® Identification, delineation of the mountain aquifer/Springs.

®  (lassification of the springs.

® Identification of recharge area based on local geology, structure and permeability

®  (reation of database.

e  Sustained maintenance and protection of springs with the help of local communities.

®  Analyses of the land use/land cover (LULC) changes in the study area and consequent regional
climate perturbations.

® Development of spring shed management protocol.
New approach

® Identification of indicator plant species for locating spring shed and prescription of engineering
and vegetative measures best suited for water harvesting.

® Identify and restore the Time Tested Chal/khal and develop the training needs of Village/
Community for their sustained maintenance.

® Identify and develop vegetative measures to plug the seismic fractures/ faults where ever it is
considered cause for drying of springs.

®  Prescribe measures for restoring khals especially in that are lost during road formation.

e  Utilize large number of abandoned bores spread all over State, as a potential source of ground
water recharge with suitable collection techniques.

® Identify effective and practical FIRE PROTECTION measures in spring sheds.
® Identify and prescribe policy interventions in deserted agriculture fields.

® Identify and prescribe measures for job creation to attract return migration.
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Participatory Springshed
Management in Uttarakhand

STS Lepcha (IFS Retd-), Ex & APCCF & Member,
Springshed Management Consortium, Uttarakhand

Spring is the life line of mountain communities and springs, underground seepages and
base flows in mountain streams provide for most of their household and livelihood water
needs. In the Himalayan region, about 60 percent of the local people depend on springs
for meeting their water requirements (NITI Aayog, 2018). Springs have been a vital source
of groundwater in all the mountainous regions across the world. Millions of springs form
the life-line for people in the Himalayan and sub Himalayan regions, the Eastern and
Western Ghats as well as in the smaller mountain ranges across the country. Participatory
management of springsheds by local communities based on hydrogeology has augmented
discharge from these springs independent of rainfall pattern as demonstrated in central
Himalayan region of India. Natural springs are the primary source of drinking water

PRIORITIZATION OF MICRO-WATERSHED for a vast majority of rural
l households residing in the
Himalayan region. In recent
decades gradual drying up of
these springs, low discharge
during lean season and
perennial springs becoming
seasonal have been reported
all across the Himalayan

region. Anthropogenic

causes such as land use

changes, deforestation,

0 oo poor sanitation, population

— pressure as well as climate

Map—1: Prioritization of Micro—Watershed for change are affecting the
Springshed Management in Uttarakhand availability and quality of

spring water. It is important
to remember that each Himalayan State has its biophysical and socio-political uniqueness.
Hence, it is important to work with each State and design the specific implementation strategy
of springshed management that is appropriate to the conditions in the State.

Out of 39,202 habitations/ villages in Uttarakhand, only 21,363 habitations/ villages have
drinking water facility. For the rest 17,839 villages, there is a water shortage either due to the
dried up water sources or the failed drinking water projects. In Uttarakhand 71% of the state’s
geographical area categorized as forest area, the recharge zones of most of the springs are
located in forest areas. The forest department is undertaking elaborate measures for groundwater
recharge and aquifer management which is essential for spring-shed management. Considering
the importance of springs in local context whilst, referring the NITI Aayog’'s recommendation
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Spring-shed Management Consortium (SMC) had constituted in November, 2018 in Uttarakhand.
The SMC will be headed by the Principal Chief Conservator of Forests (PCCF), Uttarakhand. The
consortium has 18 members which included civil society organizations, line department and
experts of the fields. A state level programme on Springshed Management is an urgent need in
Uttarakhand state and the success of the programme hinges on an institutional host to anchor it
and the integration of various line departments in the State to efficiently implement and manage
it. Spring inventory and atlas will be an effective tool for Springshed Management in Uttarakhand.
Spring inventory is a fundamental element of ecosystem stewardship, providing essential data
on the distribution and status of resources, processes, values, and livelihood linkages. Systematic
inventory precedes assessment, planning, action implementation, and monitoring in a structured
resource management strategy. Efficient interdisciplinary inventory protocols also are essential for
improving understanding

of springs ecosystem [ T T 47 \ ARSI L 'Wﬁ SPRING AREA IN N
. . . Kﬂ,,}u Sauligair 7 ) (@ 77 b N "] GOKARNESHWARGAD A
ecology, distribution, ;% Ao\ /Kmé ; : - sl MICRO-WATERSHED
. inj N i Sprinj \S\ ¥ 2 SN
status, and conservation. ACAPANTE AR

In pilot phase spring
inventory and monitoring
protocols have been
developed for 57 springs
of different springs and in
different geomorphic and
climatological settings.

There is need to identify
most vulnerable areas for [ ‘smsie
water resources in the ,\T(;}:/ m\ 3
state. Vulnerability will be [
defined on the basis of
spring depletion in spring
dependent regions that are not supplied through piped water supply schemes, e.g. regions in
the middle Himalayan region of the Uttarakhand with higher population density are likely to
be more vulnerable than the higher Himalayas. Survey of India, Forest Survey and Revenue
Survey maps and satellite imageries will be used to develop digital maps and data base with a
clear mandate on sound ‘ground truth’ evidence. The data base mandate should be very clear
and apart from geotagged referencing, must include clear information on the discharge of the
spring, water quality and dependency on the spring. A historical narrative on spring sustenance
or depletion may also be provided. Such scientific methods will be most useful tool for decision
support system to bureaucrats and politicians.

MWS Boundary””

Map—2: Spring location in the micro—watershed

Springshed Management Consortium (SMC) is working in mission mode in Uttarakhand and
water scarcity areas will be identified through vulnerability assessment. Springshed management
works will be implemented in 66 units (33 Forest Divisions and 33 units in civil area). A total
30 Springshed will be covered in single units and total 20,000 Springsheds will be covered
by next 10 years and at present the cost of Springshed management is 5 Lakh/springshed
(approx.). Water security of the state will be secured through the scientific and participatory
approach by year 2030.
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Challenges of Watershed

Dr. Bhaskar Patni

The growing shortage of water resources in Himalayan state of Uttarakhand is a cause of major
concern for the next generation. Recurring landslides, haphazard road construction, large dams
and long tunnels impose adverse effects on existing water regions. Bondage of natural water flows
down stream of dams, draining of subsurface water table during the construction of long tunnels
and deposition of the enormous quantity of excavated mud along the slopes of the hill invite abrupt
change in original hydrological system. In addition to that deforestation of hilly slopes, recurring
landslides also helped to modify the geographical and geomorphological domain of watershed area.
In the recent past, the watershed area of Kumaon Garhwal Himalayas experienced unprecedented
cloud burst, heavy mass movement along slopes, thick deposition of debris along the river course,
drying and dying of natural springs/nallahs. In 2013 Uttarakhand catastrophy the Dhauliganga river
bed had risen up by 14 meters in Sobhala village Dharchulla and washed away the thickly habited
area settled along river banks. Similarly thick deposition of debris in the dam reservoir due to heavy
flash floods needs to be reconciled as the lifespan of the reservoir would depend on the rate of
silting.

Based on the above facts and experience, it is the right time to revisit the hydrology of Himalayan
region before the development of large infrastructure. To restore the effective water management, all
perennial water sources in different slopes having adequate water discharge needs to be channelised
through water conductor system ie tunnels and canals. The barren slopes are protected by deep-
rooted plants and herbs. Subsurface water along wide valleys and depression must be probed by
resistivity survey so that realistic map may be prepared for future demand.
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Decentralized Water Resource
Management in Uttarakhand

Dr. Sunesh Kumar Sharma' & Vinod Kothari?
1Senior Project Officer, Himmotthan -Tata Trusts, Dehradun
2Coordinator WaSH, Himmotthan-Tata Trusts & Member Secretary
Springshed Management Consortium Uttarakhand

About Uttarakhand

Uttarakhand is a predominantly rural state with 16,826 rural settlements, of which 12,699 or 81%
have a population of less than 500. Only 17 % of the rural settlements have a population ranging
between 500-1999 and the villages with population of 2000 or more are very rare (2.7%). The small
size of settlements and their widespread distribution is a formidable challenge for service delivery
in the state of Uttarakhand with such a high percentage of small and scattered hamlets mainly in
the tough geographic conditions. Water scarcity is a major challenge for Uttarakhand where almost
90 percent of the territory falls within the Himalayan region. Three out of four of the state’s almost
9 million people live in the rural areas with densities varying from around 40 people per square
kilometre to over 800. The water resources regime in Uttarakhand is derive from Himalaya’s geo-
morpho conditions. The socio-economic life of the mountainous community is intrinsically woven
around the natural resource therefore any anthropogenic changes signify a direct impact on ecology
and water at large.

Traditional wisdom of water management

Uttarakhand traditionally depended upon its naulas and dharas (seepages and natural springs).
These water resources have played a significant and dominant role in the development of the
cultural, socio-economical and environment related activities. Over the centuries Uttarakhand has
developed its own hydraulic technology, which is quite unique in its usefulness. The ancient people
of this region evolved the hydraulic technology taking into consideration all the necessary factors
which suit the environment of the region. The people were well aware of the importance of water;
they treated water sources as sacred and many rituals are performed around the water sources.
They believed in sustainable use of water and thereby efficiently managed it.

Changing Pattern of Water Resources

In Uttarakhand, precious water resources are under threat due to various natural and manmade
environmental problems. Despite being endowed with adequate rainfall, most parts of the region
are considered water-stressed for both agricultural and domestic purposes. This is mainly due to
the seasonality of precipitation which is concentrated to the monsoon months, while the climate
remains arid for rest of the year. The water stress situation has translated to limited growth and
development in the hills whilst leading to severe ecological degradation. The dying of water supply
sources now poses severe drinking water crisis in many part of the Uttarakhand Himalaya. Per capita
water availability status in some parts of Uttarakhand is likely to move from marginally vulnerable
down to water scarcity. This increase can be attributed to changes (mostly human interventions) in
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the natural springs’ recharge zones.

Springs, underground seepages and base flows in mountain streams provide for most of their
household and livelihood water needs. Springs in the Himalayan region represent a typology of
‘mountain aquifers’, with a large degree of variability and complexity attributed by the geology,
terrain and hydrological factors. These mountain springs emanate from unconfined aquifers.
Without a proper understanding of aquifers, any study of groundwater remains incomplete. Study of
springs, with a strong hydrogeological context is especially relevant to the conservation, protection
and land-treatment measures in order to adapt to various fluxes imposed by climate change or other
factors. Springs have been drying up in the Himalayan region due to various reasons but there is a
progressive increase in demand of water. Therefore, it is needed to look at water security in more
scientific and comprehensive manner.

Challenges for water security in Uttarakhand:

The latest report of National Rural Drinking Water Program (NRDWP) revealed a grave situation of
drinking water shortage in Uttarakhand. More than 2,000 villages do not have any water facilities
and have to fetch water from far off places. According to the report, the villages in Uttarakhand need
more than 3,500 crore over period of five years to provide drinking water to each village. More
than 20 rivers and rivulets in the districts in Dehradun, Chamoli, Pauri, Almora, Champawat and
Pithoragarh have water sources which used to provide 200 MLD (million liters per day) a decade
ago, give only 110 MLD. Dehradun district has a lowest ground water supply.

Water security is more expensive than plains: The cost of providing water security per person in
the hills is relatively more as compare to plains of Uttarakhand. This is because of the lack of road
connectivity and difficulty geographical terrain. Along with difficulty terrain frequent landslides
and earth quakes, makes providing a permeant road infrastructure in the region near impossible.
This means the transport of raw materials for provisioning of Water facilities and toilets has to be
transported on head load or on mules, thus increasing costs by many folds.

Less attention on springs in National Water Policy: Springs as a source of water, do not even
mentioned in the National Water Policy of India. While springs are a form of ground water
resource, however, there is very little acceptance at policy level. Springs are complex geological
entities, dynamic in nature and main source of water in the hills. Therefore, incorporation of springs
at Water Policy at both Central and State level will support water conservation in Himalayan Region.

Springs-Forest-Land entwined complexity: In Uttarakhand around 71% of state’s geographical
area falls under Reserve Forest (RF), which is technically owned by the government. And many a
times springs source falls in the Reserve Forest. To get access in to RF for augmentation of spring
catchment is a tedious process.

Water management through Decentralised Water Governance: Efforts by Himmotthan Society

Himmotthan Society- An associate organization of Tata Trusts is working on water issues since
2002 in Central and western Himalaya region. Programmes developed under this initiative focuses
on improving rural community health through water quality and quantity, safe sanitation. A
decentralized system of water management, developed under Himotthan Pariyojana, allows people
to be in charge of their own water resources. Since 2002 to 2018, four phases are completed. Covering
600 villages, 200 schools, 250 water schemes, 350 villages mapped under water security, above
10,000 sanitation units were constructed, more than 200 Point of Use (PoU) installed in Schools.
Overall, the programme reached out to above 25,000 Household benefitting 70,000 individuals.
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Map 1: Himmotthan's working area for Water Management in Uttarakhand
Governance pattern and Institutional Mechanism

Himmotthan Society liaises with the State and district authorities and line department through a
provision of State Level Steering Committee (which is headed by the Chief Secretary of the State along
with all line department) and District Level Coordination Committee (Which is headed by District
Magistrate of the programme district and other line department). At local level Gram Panchayat,
mobilize all work under User water sanitation committee (UWSC) which is a sub-committee of
Gram Panchayat and UWSC is responsible for the planning, implementation and monitoring and
evaluation of water related works at village level. The governance systems at State, District and
Gram Panchayat level serves purpose of avoiding duplicity between government and Himmotthan,
and ensuring that the systems developed with Himmotthan support comply with government
standards and regulations.

Governance & Institutional Framework

State Level Coordination Committee

District Level Coordination Committee
- — Resources:
ram Panchyat MGNREGA,
14 Finance Fund,
User Water And Sanitation Committee

JAICA,
Village Level Institutes (SHGs, CBOs, MMDs)

Himmotthan

Forest Department
Annual budget
Other donors

Spring Management
Cell (Forest Deptt. and
other related Para Worker (Hydrogeology, Water Quality,
departments, Engineering, Vegetative measures, Data
Himmotthan & collection)
Partners Organization)

Figure 1: Conceptual diagram of instituinal mechanism and governance framework

A community based participatory approach towards the Operations & Maintenance (0&M) of the
water supply schemes is the hallmark of projects. The villagers contribute around 10-15% of the
capital cost, giving them a sense of ownership in the projects. Subsequently, as part of established
exit policies (once the support ceases), all assets created under the project are handed over to the
User Water and Committees (UWSC) for future operation and maintenance, so to ensure long term
sustainability of the investments. The UWSC appoints a Village Maintenance Worker (VMW) to look
after the scheme and each household pays a monthly charge (varying from Rs. 30 to Rs. 50) to UWSC
for maintenance of the scheme, stipend of the VMW, necessary repairs and insurance against natural
calamities.
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Way forward on Dealing with Water Security issues in Indian Himalayan Region
Sushil Ramola

Context:

The Indian Himalayan Region (IHR) covers 9 states namely Uttarakhand, Himachal Pradesh, Sikkim,
Arunachal Pradesh, Meghalaya, Nagaland, Manipur, Mizoram, Tripura, and hill regions of 2 states
viz. Assam and West Bengal and the newly formed UTs of J&K and Ladakh of the Indian Republic.
Even though we may be discussing only Uttarakhand centric water issues many of the issues are
common and cutting across the state and regional boundaries. In fact the Hindukush Himalaya
covers 8 countries with snow-clad peaks, glaciers of higher Himalaya, dense forest cover and thus
the challenges and solutions relevant for Uttarakhand.

Himalayan states provide critical and high-value ecosystem services through its forest cover (India’s
33%), huge carbon sink (India’s 33%) and serving as the nation’s water reservoir providing annually
1,200 billion cubic metres of water through its rivers, among other things. 56% of the catchment
area of major river basins in the Country originates in the Himalaya. However, the IHR with its
fragile ecology is undergoing stress with increasing urbanization, changing climate and degraded
forest cover. The problem of policymaking is compounded by the fact that within the IHR, there are
differences in the key issues depending on geographical location (Eastern IHR or Western [HR) and
altitudes (High altitude or middle altitude). IHR is witnessing an average of 100 million tourists
every year which is set to only grow in the coming years putting huge stress on its carrying capacity.
To exemplify this stress, the Ladakh Ecological Development Group’s assessment shows that the
average use of water by a local resident in Ladakh is 25 litres per day whereas each tourist consumes
75 litres per day. The number is significant for a place like Ladakh which is a water deficit area and
is mostly dependent on snow/glacial melt and Indus river flow. On the other hand, Mawsynram in
Meghalaya holds the title of the wettest place on earth but despite having high rainfall, Meghalaya is
facing water deficit issues due to its topography and high run-offs.

Integrated Mountain Initiative or IMI (www.mountaininitiative.in), a citizen initiative with the vision
of “Making India proud of our Mountains” has been working since 2011 across the IHR to bring all
stakeholders such as legislators, researchers, practitioners and community representatives together
to link science, policy and on-ground action and create a virtuous spiral of learning and action. IMI
understands the urgency to take action to mitigate the socio-economic vulnerability of people of the
IHR states and the need to preserve and enhance ecosystem services provided by the Mountains.
Water security is a subject which links many of the development challenges of our mountain states,
encompassing environmental, social, economic and cultural parameters.
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Way Forward
1. Need for an integrated approach

The very first step is an integrated policy directive of States which aligns with the national objectives
keeping in mind local solutions to local problems. The task is huge and government departments
alone cannot solve and mitigate the problems. There needs to be a multi-departmental and multi-
institutional synergy along with civil society organisations and grassroots engagement to identify
local problems, co-create solutions and implementation plans. States like Meghalaya and Nagaland
have recently formulated their State Water Policies, Arunachal Pradesh has the Catchment Area
Protection Policy and Water Resources Authority Bill but not an integrated Water Policy. Similarly,
Ladakh doesn’t have a water policy in place but its traditional wisdom to preserve water is strong.
Such knowledge from across the mountain states and best practices across the globe must be taken
into consideration while formulating water policies in the region.

2. Prioritization

In view of the increasing stress on water resources of the IHR, a call for prioritisation was raised
by different stakeholders including NITI Aayog to revive and rejuvenate springs as the lifeline of
water resources and control/check glacier melt. These two issues need to be taken up as priority
areas. As per a NITI Aayog report, 50% of the springs in the [HR are drying up which has affected
thousands of villages that depend on natural spring water for domestic and livelihood needs like
drinking water and irrigation. Almost all mountainous regions of India have reported decline in
the number of functional springs. For example, more than 83% of springs have dried up in Almora,
Uttarakhand and water production from half of Sikkim’s springs have reported reduction in water
flow. But despite this, these springs have not received due attention and continue to dry up due to
increasing demand for water, ecological degradation of the mountain areas, unsustainable land use
and faulty policies or plans. It has been suggested that an inventory needs to be created urgently for
all the IHR states identifying mountain springs - active and dormant, along with detailed geological
mapping to identify the spring recharge zone and a plan to revive them with measurable outcomes.
Where it has been done, the results have been excellent.

3. Water Security for India (North)

The IHR is becoming increasingly vulnerable to chronic water stress, hydrological disruptions, and
extreme weather events (floods and droughts) which are becoming a common feature. This is highly
alarming given that the Himalayas are the source of three major transboundary river systems of
the Indus, Ganges, and Brahmaputra that collectively support an estimated 700 million people. The
future of water security in all of India depends heavily on Himalayan glaciers, rivers and on the
health of mountain springs and streams. The proper management of our limited water resources
is of paramount importance to ensure food security for our increasing population and to avoid the
possibility of social unrest emanating out of water conflicts. Hopefully with a sharper focus will come
with the formation of Jal Shakti Ministry which can re-envision a holistic approach from visioning
to action.

4. Principles Governing Water

The carrying capacity of mountains needs to be looked into first and foremost before formulating
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any policy to govern water resources. The integrated approach considers IHR resources as commons
and its ecosystem services should cater in a sustainable way keeping the principle of equity in mind.
It has become highly imperative for stakeholders to realise that rights come with responsibilities
and engagement with top to bottom is the only way forward.

5. Funding

There is now a growing recognition and demand to compensate the IHR for the ecosystem services
of provisioning, regulating and cultural services through Green Bonus or payment of Ecosystem
Services. IMI has recently done the work and made recommendations to the 15th Finance
Commission on these lines. On water, specifically recommendation has been made for a forward
looking performance linked grant to reduce erosion, improve river flow and quality of water as
an ecosystem service, to be invested in with specific deliverables by IHR states. This will require
concerted actions to manage river basins professionally and involve engaging the communities
living in the catchment areas (e.g. changing grazing area, avoid use of fertilizers & pesticides in
farms besides rivers, reforestation, etc.) and will perhaps be project linked.
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In the context of Uttarakhand we should identify micro watersheds which have abundant water. We
can connect these micro watershed with small tunnels with the areas that are water starved. This
will in a short term recharge the springs/streams in the water depleted areas. Simultaneously we
should start long term measures of broad leaf tree plantations, rain water harvesting by creating
chuck dams, slowing down water run-off by planting deep rooted grasses and such other measures.
We need doers who are willing to work on ground. Talkers and suggestions givers are far too many
while committed doers are too few.

T B0 W &7 ™ Ayt GEE-4

ST I

My apologies for missing some part of the seminar in between as | had to attend a meeting at Niti
Aayog where vision 2035 document is being prepared.

My field of work is primarily agriculture. [ have worked in other states of India and outside of India.
My work experience in Uttarakhand is limited. I shall be talking primarily about agriculture in
Uttarakhand.

There was a discussion about GDP. | have worked in Bhutan and they measure Gross Happiness
Index (GHI). Happiness does not entirely depend on money. Money contributes only about 20% to
the GHI. The rest of the measures are green cover, clean air and water, culture and ethics, clean and
transparent governance etc. Uttarakhand is an ideal state to think about implementing GHI and
create its own measures of GHI.

Uttarakhand is highly backward in the field of Agriculture. Agriculture in Uttarakhand is at
subsistence level only. People till their fields, sow seeds and harvest whatever yield comes out. We
have not thought of agriculture at the commercial level. We need to think in terms of making our
agriculture efficient, competitive and sustainable. Sustainable agriculture is possible by judicious
use of soil and water and their conservation. We need resilient agriculture. How we can improve
upon it such that per unit cost of agri-produce remains low and effect of climatic fluctuations on the
crops and yield is minimal.

We can start carbon trading in Uttarakhand. Some other states in India are doing it. We need to
create a mechanism for carbon trading. Farmers and the state can benefit from carbon trading.

A major issue related to agriculture in Uttarakhand is small land holdings. Agri-business model is
not viable in small land holdings. Farmers with small land holdings are neither able to produce
in sufficient quantities nor are they able to market and sell as the marketing and selling costs are
far higher than the cost of production. We can create a model to consolidate farmers and promote
farmer producer organisations, wherein farmers with small land holdings form cooperatives and
consolidate their land holdings. | was conducting a workshop in Pune, which was attended by
farmers with small land holdings (1 acres or less). They have consolidated their land holdings and
created a farmer producer organisation. They are now hiring retired professors to learn from them
the crops they should grow, how they can increase the yield etc. They are also hiring Chartered
Accountants to file their returns. Farmer - producer organisation with consolidated land holdings
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is a success story which can also be considered in Uttarakhand. Creation of such Self Help Groups in
land consolidation is way forward in this direction.

In terms of water conservation and agri-economics we have to look at the geography of Uttarakhand
in four distinct zones - the Upper Hills, Middle hills, Lower hills and the Plains. Location specific
strategy will have to be formulated for different zones. GIS, GPS and remote sensing will pay a major
role in creating such a strategy. One strategy for the whole state will not work.

Agriculture in Uttarakhand at present is taken as a way of life. We must think in terms of Agriculture
Business Profession. This is my second point towards a way forward. How do we make it happen?

®  One of the things we can do is create an Uttarakhand Brand for all its agricultural produce. For
example, Haldwani Potato is quite popular, although it is not branded. We can create GI tag for
Uttarakhand brands.

® Another area we should work on is processing of the agri-produce. We can go for primary or
secondary processing. Processing adds a lot of value to the product. For example the Mustard
seed price is Rs 50 per kg. A Mustard Dip (primary processed seed) costs Rs 150/- per 100
gram. That is the kind of value addition we can create by setting up processing facilities

Another way forward I would like to suggest is convergence. We see different departments and
ministries working in silos. They all need to come together and integrate. It is easier said than done.
For example the departments of agriculture and departments of fisheries fall under two different
ministries although they should be one.

With increasing climate risk, we need to promote climate smart agriculture as a way forward.
Climate smart agriculture not only increases production but also is least affected by climate changes.
It increases carbon sequestration and decreases greenhouse gas emissions.

[ would like to thank the organisers for giving me the opportunity to present my thoughts before
this audience.

Way Forward: Summary Recommendations

The main recommendations to a way forward in dealing with the water crisis in the State of
Uttarakhand are summarised in this section.

1. Integrated Approach

a. Need for multi-departmental and multi-institutional synergy along with civil society
organisations and grassroots engagement to identify local problems, co-create solutions
and implementation plans.

b. Convergence and consolidation of effort. Governmentand several civil society organisations
and volunteers are working in the area of water conservation and environment protection
in the State. However, their efforts are scattered and have not made significant impact in
improving the situation on ground. All the effort need to be converged, prioritised and
implemented in a planned manner.

c. Concept of Springshed Management Consortium, which has already been formed should
be consolidated to achieve convergence of conservation effort.
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d. Various institutions such as GBPNIHESD, Departments of Forests, Water Resources, and
Soil Conservation, NGOs, civil society volunteer organisations and individuals should be
brought to work together in a coordinate manner to achieve tangible results on ground.

Holistic approach. There is a need to look at conservation holistically and scientifically to
include conservation, restoration and protection of water, forest, soil, life and livelihood of the
catchment area population as well as the animal life in the entire catchment area. Plans could
be developed micro watershed wise.

Develop valley wise or block wise development plans, involve local people in developing such
plans and their implementation.

Learn from the people who have worked in the area for past several decades and shown
tangible results on ground. Let them lead the future initiatives.

Prepare strategy for four different climate zones of the state separately - the high mountains,
mid mountains, low mountains and the plains. In these zones also, different strategies may be
required for different regions of the State.

Look at climate smart and efficient agriculture as an Agri-Business Profession as against life
style agriculture as being practiced today.

Consolidation of agricultural land holdings be forming farmer producer organisations.
Develop mechanism for carbon trading in the State to benefit people and the State.

Identify micro watersheds which have abundant water. Connect these micro watershed with
small tunnels with the areas that are water starved. This will in a short term recharge the
springs/ streams in the water depleted areas. Simultaneously start long term measures of
broad leaf tree plantations, rain water harvesting by creating chuck dams, slowing down water
run-off by planting deep rooted grasses and such other measures.

The State should move towards Gross Environmental Product or Gross Happiness Index by
setting up measures such as increase in forest cover, volume of water conserved and purified,
soil conservation measures adopted etc.

The State should follow the Credit Deposit Ratio (CDR) model under which 60% of all the
money deposited in the banks is a district is utilised for the development of that district.

Community Awareness. It was emphasised by all the speakers that community needs to
be made aware of the need for conservation of our forests, soil and water. The programme
should be included in the school curriculum as a regular subject. At the same time, community
awareness programmes should be organised and conducted in a planned manner at the village
level until these are internalized by the community.

Community Participation and Ownership. [t is important to take the community along. Part
ownership of the community to local resources of water, forest and soil must be established
such that their participation in the conservation programmes is voluntary.

Self Help Groups (SHGs). SHGs should be formed at Panchayat and block levels. They can be
made the prime movers in getting people participation, conducting awareness programmes
and spreading the conservation effort as a people movement.

Concept of Junior Eco Task Force as has been tried and implemented in 65 schools of the State
should be adopted and implemented across the State in the lines of NCC and NSS.







