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ABOUT US
The Indian National Trust for Art And Cultural Heritage is a national NGO registered under the Societies
Act in 1984. The Secretaries of the Ministries of Environment, Forest and Climate Change, of Urban Development and of Culture are ex-officio members of its Governing Council. The organization is recognised as a
Centre of Excellence by GoI and is mandated to preserve and conserve the heritage of India. Headquartered
at Delhi the organization has volunteer chapters in 180 districts of the country. INTACH is organized in various divisions looking after Architectural Heritage, Material Heritage, Natural Heritage, Intangible Cultural
Heritage, INTACH Heritage Academy, Heritage Education.

NATURAL HERITAGE DIVISION
Nature is the foundation and source of culture and if nature thrives so will culture. Several organizations
work separately in the field of environment or of culture. The Natural Heritage Division’s unique niche is at
the intersect between nature and culture. That does not exclude the Division from working on some hard
core environmental issues and projects. Over the years the diverse projects of the Division have generated
substantial in-house experience and capacities but also coalesced into thematic programs.
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NHD Focus Areas • Lakes and Wetlands
• Water Issues and Rivers
• Unconventional Wastewater
Treatment
• Urban Biodiversity
• Landscapes
• Traditional Agriculture
• Sacred Groves
• Geo - Heritage
• Research
• Stand - Alone Works.
• PILs

Cover Page : Eurasian Spoonbill , Bharatpur (Credit : Ritu N.)
Newsletter Design & Compilation : Divya Upadhyay
A Vendor selling Brahma Kamal near Vasuki Tal,
Kedar Valley, Uttarakhand
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From the
Principal Director’s Desk

The Natural Heritage Division {NHD} of INTACH is unlike any
other environment group. Recognizing that nature is the mother of culture our core work lies at the intersect between nature
and culture. To the best of my knowledge no other group factors
culture in their environmental concerns. This, of course, does
not prevent us from addressing hard core environmental issues.
In 2016 the Natural Heritage Division has been in the process
of consolidating its programs as well as breaking new grounds.
Thus, sustainable agriculture has been a major thrust area as
we realize that with changing climate, increasing water scarcity and the employment profile of agriculture in the economy
the resilience and productivity of this sector is essential to the
well being of the country. Towards this end we have instituted
pilot projects in the Khajuraho area and in the buffer zone of
the Bharatpur Bird Sanctuary. The projects are now blossoming
into training programs.

Rivers, the arteries along which flows the life giving water, are reaching the tipping point with anemic flows
and biodiversity killing pollution. Many rivers are biologically dead or hydrologically dead. Rivers have become mere playgrounds for the hydrocracy and the pernicious river inter-linking program continues to be
persisted with. The silver lining is, of course, the Ganga notification of 7 October, 2016 which, with its wide
ranging approach, has also provided protection to the floodplains of the great river and its tributaries. This
year INTACH has been engaged in drawing up a conservation plan for the Hindon River and also in hosting
the India Rivers Week where the theme was ‘State of India’s Rivers’ and the development of a holistic river
health assessment methodology going well beyond sporadic water quality monitoring.
Geo-heritage is an unaddressed area in the country. This year INTACH has brought out a monograph on the
sorry state of our national geo-monuments. Raising the profile of other major geo-sites is on the anvil and for
a start we have taken up the ancient zinc mining site of Zavar [Rajasthan].
Sacred landscapes are under increasing pressure from pilgrims. With greater accessibility vast numbers descend on constricted sites for a few days and then disappear leaving behind environments stressed beyond
repair. Most such landscapes could do with management and INTACH has initiated the survey on the important pilgrimage site of Manimahesh in Himachal. We also completed the survey of the ancient trekking
route to Kedarnath which could easily serve to connect the traveler with natural heritage of the area as well
as an evacuation route in emergency.
Urban biodiversity is yet another area where NHD contributed by developing a model plan to enhance biodiversity and habitats in the NCT Delhi. The approach treats the urban mosaic as elements of patches and
corridors. Thus, the Delhi Cantonment could be called a patch where NHD studied the existing biodiversity
and recommended measures for its enhancement. The approach is being examined by the DDA for further
action. Ultimately it should form a defining criteria for ‘smart’cities.
We have also upgraded and enriched our website in order to reach out to a larger audience. This 4th annual
newsletter of the Natural Heritage Division {NHD} conveys much of the action which the Division was engaged in but still cannot claim to be comprehensive record of the extremely varied events and activities of
the year with which our small but dedicated and enthusiastic staff has engaged in.
The beleaguered natural environment continues to face greater pressures than ever before and we, on our
part, look forward to playing our role in aligning human activity with nature.
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CONSERVATION OF HINDON RIVER
Sajid Idrisi, Project Officer, NHD

Rivers across India are in a crisis. Pollution, encroachment, water abstractions and diversions, are nearly
killing the rivers. Characteristics of catchment areas are changing as a consequence of land use and land
cover changes affecting overall river ecological systems. As per Central Pollution Control Board [CPCB] 2015
report, half of the India’s river are polluted and fall in Class C [unfit for drinking and bathing]. Hindon – a
tributary of Yamuna in West Uttar Pradesh is no exception.

The Hindon River has been a part of our livelihoods just as Yamuna. We have grown up
here and noticed a significant change in its morphology, water level as well its quality. The
water quality in both the rivers got deteriorated during last two decades. Now we don’t grow
crops or vegetables near to the river due to the increased level of toxicity that comes with water
during monsoon season.”
- Dharam Singh, Tilwada Village, Gautam Budhha Nagar.
Hindon is a 400 km long rain fed river with a catchment area of about 7083 sq. km - originates from upper
Shivalik region in the lower Himalayan range. The river which has been the main source of water for the
agrarian communities of the six districts viz. Saharanpur, Muzaffarnagar, Meerut, Baghpat, Ghaziabad and
Gautambuddh Nagar is dying a slow death due to substantial water abstractions and pollution loads it receives from various industrial units along its course. Around 350 factories discharge their waste into the river contaminating surface as well as ground water and threatening people’s health and livelihoods. The river
has also witnessed a social - cultural disconnect and lost it identity of being a pious Harnandi of old times.

Hindon River Near Pura Mahdev Mandir , Tehsill Pilana, District Baghpat
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Credit : Sajid Idrisi

Hindon River Stretch, Base Map Source : Google Earth
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The National Water Policy of India, 2012
states that “Water is part of a larger ecological system, it has to be treated as an essential
element of environment for sustaining all life
forms.”At a time when the water scarcity is
alarming the nation, there is need to review
the state of our rivers.
Though there have been efforts by local
communities and civil society at varied scale,
there is a lack of comprehensively organised
study delaying stringent action plan.
Building upon the existing work done by other institutions and local organisations, Natural Heritage Division of INTACH is trying to
build baseline data on basin characteristics,
ecological, social and institutional aspects of
the river and suggest measures for its revival.
The study will also include remote sensing
interpretation for better understanding of its
morphology, basin and floodplain characteristics and generating comprehensive maps.
The objective is to empower sound decision
by govt and public authorities.

Industrial and Residential Sewerage Discharge - Major Source of Pollution in the Hindon

A Young Child With a Catfish From Hindon at Ghaziabad

8
8

Credit : Sajid Idrisi

HIGHLIGHTS OF STATE OF INDIA RIVERS WEEK
Manu Bhatnagar, Principal Director, NHD

• INTACH, WWF, SANDRP, Toxic Links, Peace Institute and Yamuna Jiye Abhiyan have joined hands to

conserve India’s rivers since the last 3 years. This year India Rivers Week was organized around the theme
of ‘State of India’s Rivers’. Academics and activists from the various states reported on the status of rivers
in their states. A River Health Methodology was drawn up [still evolving] which on the basis of several parameters would classify India’s rivers or river stretches red [critical], pink [threatened], and blue [pristine/
safe]. The parameters proposed provide for a holistic assessment in terms of flow, water quality, biodiversity
assessment, floodplains, interventions such as dams/barrages, groundwater, catchment characteristics, cultural aspects, livelihoods. As against this the official agencies only provide some data on water quality which
is woefully inadequate to assess river health.
• The massive exercise was carried out by dedicated river activists and academicians in a compressed period
of less than 4 months and we are extremely grateful to them all for the tremendous efforts made. The reports have been based upon their own work, secondary data and field observations. It has been a great educative process which has created an all India perspective on the state of Indian rivers. The Reports have also
tried to apply the freshly crafted RHI methodology which constitutes a holistic approach to River Health
Assessment. It is expected that in due course these reports, when fine tuned and regularly updated, will
gather a critical mass and create an influential constituency.
• India is a diverse land mass with very varied geographies and natural conditions and thus contains several
types of rivers. Officially, India has 14 major rivers, 42 medium rivers and 55 minor rivers. These are imprecise numbers. On the ground, however, the first and second order streams, whether perennial, seasonal or
ephemeral, are in the thousands.
• And what is clear from these reports is that India’s arteries and lifelines – its riverscapes are being flogged
almost to death by ‘development’. The overall picture is mostly gloomy and in patches ominious. It is not that
there are no ‘blue’ stretches but these are mostly confined to remote areas and head water stretches.
• The common denominator issues which resonate across the board are :
Flow obstructions affecting longitudinal connectivity.
Excessive abstraction.
Pollution inflows.
Diminished base flows.
Bed Mining and catchment area mining.
Floodplain embankment and encroachments affecting lateral and vertical connectivity.
• The adverse impacts show up as :
Submergence of fertile lands and forests.
Displacement.
Loss of livelihoods.
Destruction of biodiversity [in coastal areas on mangroves and salt water intrusion in deltas].
Destructive pulsation of HEPs.
Groundwater decline.
Declining power generation.
Declining agro-productivity.
Driving climate change.
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• Another across the board feature is a lack of in-depth data and research done on rivers so far by official
agencies and institutions – thus flow data is collected at very few locations – for less recognized rivers there
is hardly any data [virgin or otherwise is hardly available]. Similarly little work has been done on river biodiversity and ecology preventing the influence of these aspects in the river debate.
• No factoring in of climate change impacts in projections.
• Continuous trend in increasing extraction due to demands in the catchment and command.
• Increasing observations of drying up of small rivers
• A major question in interlinking is – whom is it for – why proponents go to great lengths to skirt clearance
framework and are hell bent on implementing projects of dubious value or outright harm.
• Interstate conflict is on the rise.
• And even intra state conflicts are beginning to emerge such as in Andhra, Telengana and Maharashtra

Emergent Recommendations :
• All dams on the main–stem as well as the tributaries and sub tributaries must be mandated to ensure environmental flow into the respective channels.
• Massive program of revegetation in the catchment need to be started to revive base flows.
• Some of the anicuts on the main-stem as well as the tributaries need to be removed to allow reasonable
free flow of the river.
• All polluting influences (industries, mining, cities) need to be brought under control.
• Integrity of wildlife areas (Sanctuaries) needs to be respected and all developmental plans that could compromise the same must be reviewed and dropped.
• Much better effort at riverine research in particular biodiversity is needed.
• Need for pollution control boards to get their act together.
• The Government has shown interest in the idea of legally constituting River Basin Authorities/ organizations for better management. This needs to be pushed.
• River Revival strategies should be initiated across the board.
• Planning and implementation of rejuvenation process for the entire river basin must be a totally - Decentralised bottom – up process.
• Conflict resolution mechanisms must address operations of existing HEPs.
• No mechanisation be permitted in sand removal and Sand Mining Holidays in selected degraded river
stretches.
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• Vegetative regeneration of river banks.
• Department of water resources must explore decentralized and non high dam / barrage irrigation options.
(on farm ponds, village ponds and lift irrigation etc)
• Department of Environment / Forests / Fisheries need to monitor the health of the rivers catchment vegetation as well as its faunal biodiversity.
• Sites of cultural, historical and archeological importance need to be conserved in compatibility with the
integrity of the river system.
• Better conflict resolution mechanisms

Below are illustrative highlights gleaned from some of the major reports :
• Seasonal small rivers like Sahibi [Rajasthan] most threatened as their course is now difficult to trace.
• Interlinking proposals such as Yamuna-Rajasthan Link Project or Rajasthan – Sabarmati Link make no
sense with no surplus waters available.
• The Ramgarh Jamwa at Jaipur, where ASIAD ’72 sailing events were held, has disappeared altogether, fed
by a seasonal stream which no longer flows.
• In coastal areas salinity intrusion is affecting river waters almost 100 km inland.
• Controversial Polavaram dam [AP] involving submergence of officially 276 villages, nearly 80 per cent
tribal villages, and a pristine semi-deciduous, semi-evergreen forest land of more than three thousand hectares and displacement of more than three hundred thousand people. The dam, when built, will also affect
the mangroves downstream (by Kakinada) towards south-eastern coast.
• Musi river [Hyderabad] is no longer even a river in the quintessential sense but only a sewage drain.

Second Day of SOIR Week - During Bhagirathi Prayas Samman

Credit : INTACH
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• Amravati Capital City Project proposed on the floodplain of Krishna and on fertile lands which constitute
the foodbowl is facing contestation in the NGT.
• An alien fish is wreaking havoc in the Krishna river after it was linked to the Godavari - Fishermen say
the non-native rakashi fish, which no one wants to buy, is damaging their nets and keeping other fish away.
• In Maharashtra there are the highest no. of dams in the country [1821]. Yet, irrigated area only 17% against
national average of 44%. Due to a serious omission in the EIA notification 2006, dams supplying water to
industrial areas and SEZs are exempt from Environmental clearance, hence no EIAS, no Public hearings and
no EMPs for them.
• Estuary of a pristine river like Shastri is destroyed by the presence of coastal industrial pollution and
dredging by big corporate names.

Revival of Katani River [Maharashtra] – A Community Backed Initiative
Along with ban on use of poisons, a number of other restrictions were brought upon by the community, with
the
help of customary law and gram sabhas. Some of these rules include:
• No forest encroachment.
• Joint forest vigilance by men and women. Offenders brought to the Panchayat and fined.
• Lopping riverside trees banned.
• Commercial extraction from the forest of external companies like Paper mills stopped.
• Construction of more than 1000 gully plugs.
• The community has a number of sacred pools in the river where water is not used and fished in. In a small
70 km river, there are more than 10 such ‘community conservation areas’.
• In Tamil Nadu the most important issue is the loss of livelihoods in rural areas – thousands of hitherto
productive and fertile lands have become barren and uncultivable. Thousands of hectares of land in the
vicinity of textiles clusters in Noyyal, Amaravathi and Bhavani basins and in the tannery cluster of Palar
basin have been abandoned.
• Agricultural yield in moderately affected areas agricultural yield has declined to less than half and the
output such as tender coconut carry the element of pollutants.
• Thousands of bore wells and open wells in all these basins have been abandoned due to contamination.
Drinking water is a huge problem in all these areas; People depend upon tanker supplies.
• Health impact is quite serious. In all these areas, the incidence of dermatological problems, respiratory,
ulcers, gastritis, miscarriages, fertility decline and asthma are very high.
• Due to very high groundwater and surface water contamination, people who were formally dependent
upon groundwater at one‘s own source are compelled to buy bottled water even in small villages.
• Many also have left villages after selling away their lands.
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• The livestock economy (in particular the maintenance of draught animals, sheep and goat) have become
defunct in these areas.
• The most important, the groundwater salinity is on the rise and all the 14 coastal districts are 80 to 100 per
cent saline (reached danger mark) The Nagappattinam district is 100 % saline and is facing the huge threat
of going under the sea in a finite time.
• The Chennai rivers are beyond salvage which is posing a huge health threat to the people of Chennai.
• The Cauvery delta, the lifeline and food basket of Tamil Nadu is sinking due to absolute lack of sediment
flow.
• Punjab has so exploited its groundwater that the deep water table, full of contaminants, has been identified as a cause of cancer. ( A train known as Cancer Express runs to Ganganagar carrying patients]
• In Manipur construction of the Loktak Barrage is destroying the floating ‘phumdis’ [which, because of
increased water depth can no longer draw nutrition from the lake bed] as also curtailing the dancing deer
sanctuary.
• In Maharashtra large numbers of dams have been built with justification in the form of cost benefit analysis. But on ground most of their impoundments are dry.
• Perhaps there is hardly a dam which meets the original justification of B/C ratio > 1.5.
In the last 4 decades the engineering juggernaut has single-mindedly manipulated our rivers solely for construction benefits while harming rivers, environment, sustainability and more.
Thus, if we do not change course immediately and set about conserving our rivers then soon perennial
rivers will become seasonal, seasonal rivers will become ephemeral whilst ephemeral ones will simply disappear from the map. And thereafter it is QED.

Discussion on the Status of Rivers in India During the India Rivers Week.

Credit : Abhishek
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CLIMATE CHANGE : ROLE OF SUSTAINABLE AGRICULTURE IN MITIGATION
Dr. Ritu Singh, Director, NHD

“We abuse land because we regard it as a commodity belonging to us. When we see land as a
community to which we belong, we may begin to use it with love and respect.” ~Aldo Leopold
Land is our natural heritage - it is a living entity. It is a non-renewable resource. It harbours soils, water and
vegetation on which we survive. Our food, water, shelter, recreation, our whole lives depend on land and
yet we think so little about it and do far less. Land is degrading at a fast pace and in the process contributing
to climate change. Intensive agriculture is one of the key drivers of land degradation as well and climate
change. Changing our food production systems to sustainable systems plays a key role in restoring degraded
lands, conserving ecosystems both aquatic and terrestrial, improving farm economies and mitigating climate change.
Sustainable agriculture is the production of food, fibre, or other plant or animal products using farming techniques that protect the environment, public health, human communities and their traditional knowledge.
Unfortunately, most of the food produced in the world, especially since the World War II is on the contrary.
Ever since Green Revolution happened in India, focus shifted to rice-wheat cultivation from a multi cropping system that included cereal-legume rotation. Intensive agriculture is characterised by high input of
capital and resources.
Intensification of agriculture thus led to increase in chemical inputs, excess fertilizers and pesticides in farmlands leading to pollution of water (both surface and ground); loss of available water; loss of biodiversity;
land degradation & soil erosion; high emission of greenhouse gases (GHG) - particularly nitrous oxides; socioeconomic problems like higher input cost and higher migration from rural to urban areas, etc.

Mustard Cropping Based on SRI System at Rani Bagh, Rajnagar, Chhattarpur
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Credit : Ritu Singh

Villagers Learning SRI Technique of Mustard Plantation by Vinod Niranjan

Credit : Divya

Agriculture accounts for about two-thirds of all water use worldwide, far exceeding industrial and municipal use, diverting water from freshwater ecosystems. Fertilizer runoff and leaching has degraded all aquatic
ecosystems. It accounts for 67% of anthropogenic nitrous oxide emissions, and accounts for 13% of all GHG
emissions annually. Thus, contributing significantly to climate change. Reduced soil fertility and soil erosion account for land degradation. It also significantly accounts for deforestation and biodiversity loss.
Over the past 100 years, intensive farming has tripled the levels ofphosphorus and doubled the levels of
nitrogen in the environment compared to natural levels. Availability of chemical fertilizers resulted in
their excessive use, only 20% of nitrogen used in agriculture is actually used, the rest is converted to nitrous
oxide. This is partly released directly in the atmosphere adding to GHG emissions and partly is leached in
the water resources. While agriculture contributes to climate change, it is also affected by climate change.
As agricultural practices cause extensive environmental
impacts, it becomes imperative to change our practices
to a sustainable way. Sustainable agriculture leads to
conservation of soil, water, biodiversity (e.g., honey bees
and other pollinators), reduced GHG emissions, climate
change mitigation & resilience and health of people. It
builds soils and pollinator population, ensuring food security for an exploding population.
Soil can make a difference in the fight against climate
change. Healthy soil is the foundation of food system.
Soil organic matter is the key component that affects
chemical and physical parameters of the soil and its
overall health.

Nitrous oxide:
the ‘forgotten greenhouse gas’
Nitrous oxide (N2O) emissions continue
to increase globally. N2O is a powerful
greenhouse gas that causes stratospheric ozone layer depletion. Sometimes referred to as the ‘forgotten greenhouse
gas’, it is over 300 times more effective
at trapping heat in the atmosphere than
carbon dioxide (CO2 ) over a 100-year
period.
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In recent times, particularly in north India there is an increasing trend to burn crop residue that otherwise
the best source of organic matter in soil. This not only impacts the soil negatively but increases GHG emissions from the soil.
Our approach is to promote research based action to popularise sustainable agriculture among framers. Unless this is taken up by farmers who see merit in the system it will not spread on a large scale. To reap the
economic, environmental and climate benefits it is important that farmers change the practices on their
own. Towards this end, we at INTACH have designed training course where farmers are sensitised about
the following :

• Soil Health and Fertility : building soil health through composting and mulching reduces depedence
on chemical fertilizers, irrigation water and tillage for achieving optimum yields.
• Crop Rotation : traditional cereal-pulses rotation used to fix nitrogen in soil, released by soil bacterial
for cereal production. This not only ensured soil fertility, it also ensured yields and food security.
Introducing pulses back into crop production can be key to increasing resilience to climate change.
This will reduce the need for nitrogen fertilizers and contribute in reducing GHG emission.
• Native Seed : native seeds are often more resistant to disease, adapted to local environmental and
climatic conditions and resilient as well. During the drought of 2015 it was observed around Panna
(Madhya Pradesh) that in rice crop even though farmers irrigated the fields to ensure survival the
yields in hybrid varieties was poor, however, the native varieties that also require less water for
irrigation yielded well. Use of native seeds, therefore, ensures resilience to climatic variation and
ensure food security.
• Natural Pesticides : excessive use of chemical pesticides has resulted in loss of pollinator population
and other flora and fauna. While farmers do need some of these mostly it can eliminated from the
agriculture systems. Integrated pest management is cost effective and non-poisonous. Farmers are
also taught how to make pesticides/repellents from natural things available on farms.
• Sustainable Cropping Techniques : well researched techniques like System of Root Intensification
(SRI) are demonstrated and taught so that farmers can achive high yield with sustainable and organic
methods from the first year of transition itself.

Thus, resources use efficiency and soil regeneration are key factors in mitigating and creating resilience by
binding large amounts of CO2 and lowering emissions of nitrous oxides and methane. Together these ensure
a low input cost optimum to high yield, crop rotation, conservation and climate resilience. The principal
objections to the proposition that organic agriculture can contribute significantly to the global food supply
are low yields and insufficient quantities of organically acceptable fertilizers. However, these are baseless
as there are many successful examples that demonstrate that if taken up in a holistic manner it will be successful.
When adapted on a large scale and over a period of time, sustainable agriculture can be a key driver in mitigating climate change, ensuring resilience of marginalised communities and in economic upliftment of farming communities. INTACH’s has initiated training programmes for farmers to achieve this. The programme
started with approaching farmers in Rajnagar tehsil, Chhatarpur district, MP. A training programme was
conducted before kharif season and was well received. Some of the farmers have initiated sustainable activities. Efforts are on to commence trainings on similar lines in Bharatpur, Rajasthan and Bundelkhand region
of UP as well.
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VISIONING SUSTAINABLE AGRICULTURE PRACTICES
Divya Upadhyay, Project Officer, NHD

Sustainable Agriculture draws its core from organic farming. It is considered sustainable because it provides
economic viability, ecological security and communities’ participation. INTACH’s endeavor in Bharatpur
and Khajuraho translates vision towards conservation of water, soil and traditional agriculture practices
that is sustainable in nature. Awareness among villagers about the effect of inorganic fertilizers and pesticides is not untouched but the conventional practices have become an integrated part of the culture. This
reasons the Malthusian principle of population that population grows exponentially while food production
grows at an arithmetic rate creating pressure on higher productivity to meet socio-economic ends.
Agriculture is a human initiative that is dependent on climate. Change in both climatic conditions and structure of available natural resources like soil and amount of ground water affects the quality and quantity
of the productivity. Effects of conventional practices on major aspects of natural resources and resulted
change are described below:
Land Degradation : Earlier, cultivation was not executed on all the farm lands that a household possessed.
The reason being not only that it required high labor work and time but also that the productivity was
enough and secured. Change in practices like crop rotation, multiple cropping, use of organic manure and
adaptation of mono cropping has triggered the productivity of weed, pest attack and deterioration of soil
nutrients.
Traditional Seeds : Finding traditional seeds now has become a difficult task as switching over to hybrid
seeds for more than 40 years now have blurred the culture of preservation of traditional seeds. Farmers
have acknowledged the difference in the value between traditional and hybrid seeds and the lack of nutritional security but find themselves stuck with the habit of conventional practices.
Water Usage : Major consumption of water is in agriculture. Traditional crops were geographically evolved
and met water needs in accordance to its requirement and availability in environment. Replacing traditional seeds with the hybrid ones with the focus on productivity also influenced other inputs. The use of
hybrid seeds was accustomed with the use of inorganic fertilizers and on ground was not effective if used
independently. Replacing traditional seeds demanded inorganic inputs and eventually the demand of water
consumption. Ground water with the use of deep bores and pumps has depleted from around 30 feet ten
years back to around 80 feet now.
Nevertheless, there is also a mindset pertaining extra use of water in the case if it is available. This doesn’t
stop villagers to exploit the availability of natural resources and is assumed that excessive supply will produce yield better.
Advancement in technologies like shift from traditional equipments to modern scientific decreased the time
consumption that was prevalent earlier and made the process hassle free. This manipulated the mindset in
increasing the number of tillage which is assumed to be important for aeration of soil. Although, excessive
tillage degrade soils in long term with erosion and loss of organic matters. Sustainability in agriculture becomes important focusing on conservation of not only natural resources but also communities’ dependence
and strengthening their livelihood dependent on the same.
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Spraying of Inorganic Pesticide on Kharif Crop in Bharatpur, Rajasthan.

Credit : Divya

Adoption of Sustainable Agriculture improves soil quality increasing water infiltration capacities and decreasing surface runoff. According to FAO report, in many years it has been observed that after some years
of ‘conservation farming’, natural springs that had dried up years ago started to flow again. Sustainable Agriculture allows yields comparable with the conventional agriculture over time with the right process. It
also reduces the input costs, time and cost of investment in machinery required in conventional agriculture.
Bringing cultural shift requires time and adaptation of the sustainable ‘correct’ practices would be followed
by majority only after a few start practicing it in a part of their land holdings. NHD is now reaching out to
other villages in these areas to empower farmers through capacity buildings. In October, NHD reached out
to villages in Rajnagar tehsil. Village level meetings were carried out for sensitizing farmers and promoting
the concept of sustainable farming. These promotional meetings helps to sensitize the villagers regarding
issues with conventional farming methods and promote the concept of sustainable farming.
A two days training program was conducted from 23-24 October 2016 in collaboration with Gandhi Smarak
Nidhi at Gandhi Smarak Bhavan, Chattarpur (Madhya Pradesh). Training accounted a total of 25 villagers
from Kundarpura, Gararpura, Achnar, Diviya purva, Ranipura and Chuabar of Rajnagar Tehsil (Khajuraho),
Madhya Pradesh. This capacity building programme involved basics of sustainable farming with the interactive sessions and hands on experiences. It also enlightened the participants on various agendas such as
input costs and labour for conventional farming in comparison with sustainable farming system, introduction to Bundelkhand farming system, practical demonstrations of fertilizers ( Matka Khad, Jeeva Amrut &
Panchgavya), Liquid pesticide (Agniastara), Seed Treatment techniques( Bheej Shodan & Bheej Upchaar) and
hands on training on SRI (System of Crop Intensification) for Mustard and Wheat.
In future NHD will take up more awareness training in nearby villages of Rajnagar (Khajuraho), Bharatpur,
Sawai Madhopur, Barmer, Bundelkhand(UP). It is also proposed to facilitate the procurement of indigenous
seed, information on minor farm equipments and certification.
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EVALUATION OF ARAVALLI BIODIVERSITY PARK
Ritu Narwaria, Project Officer, NHD

“Nature has introduced great variety into the landscape, but man has displayed a passion for
simplifying it. Thus he undoes the built-in checks and balances by which nature holds the species within bounds”
Rachel Carson, The Silent Spring
Nature consists of an interacting system of rich biodiversity in form of flora and fauna. These biotic components are interlinked with each other along with the abiotic element [light, temperature, water, atmospheric
gases, wind as well as soil (edaphic) and physiographic] of the earth. The evolution of interface took million
of years.
Humans as a part of this interface have not only inhabit the planet but also have played a major role in
transforming it. From the beginning of the human survival , several interventions have been made by humans in order to adapt the adverse conditions. The natural wealth has been converted into the means of the
cultural, historical life of society. With the development of the society man tends to become less dependent
on nature but indirectly the dependency is increased. For e.g Delhi is now facing the worst air quality with
increase in infrastructural development and vanishing Green cover.
Rapid urbanisation have pressurised the natural areas in cities by making them vulnerable to degradation.
Many beautiful undulated landscapes have either been degraded or been destroyed by the humans. The
green areas in and around the urban setting are the worst sufferer. Such green areas holds great significance
as they provide with number of ecosystem services such as act as green lungs for urban area, habitat for a
large number of biodiversity, filter air, sequester carbon, regulates climate, provide recreational & aesthetic
value. Therefore, there is a need to encourage urban green areas which will encourage urban biodiversity.
Aravalli Biodiversity Park, Gurgaon is one of the significant afforested areas in urban vicinity. Spread across
392 acres of land, ABPG is a joint effort of Municipal Corporation of Gurgaon and NGO IamGurgaon (IAG)
to create an ecosystem which rejuvenates flora native to the Aravalli range. The park stretches across the
northern reaches of Aravalli ranges that terminate in Delhi.
The Delhi Ridge is a part of Aravalli Range , which is a part of Central Delhi. The ridge in earlier times was
host to scrub vegetation which were native to the aravallis. Later in 1913, forestation work was taken up in
the ridge with native variety of trees and later Prosopis juliflora (Vilayti Kikar) was extensively propagated
as a timber and fuel wood species. The Prosopis juliflora (Vilayti Kikar) is an invasive species which now
dominates the ridge and have discouraged the native flora over a period of time.

Graphs Representing Important Value Index (IVI) of Tree Species in Aravalli Biodiversity Park ; IVI of Shrub Species in Aravalli Biodiversity Park
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New Plantation Map For Aravalli Biodiversity Park, Gurgaon
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Credit : Sajid

Flowering Capparis decidua ; Calotes versicolor ; Capparis sepiaria

Credit : Monika

Natural Heritage Division [INTACH] was entrusted by IUCN to carry out biodiversity assessment of the
Aravalli Biodiversity Park. The study not only involved biodiversity assessment but also necessitate identifying strengths and challenges in the works undertaken so far by the Municipal Corporation Gurgaon, NGO
IamGurgaon (IAG) and Haryana Forest Development Corporation (HFDC), including generating recommendations for future plans and financial outlays.
NHD team carried out extensive field surveys to assess the current status of the park. The floral diversity
was studied through using quadrat sampling. Later data was analysed for species richness, dominance, frequency etc. The baseline data thus help in drawing the recommendations for further work. Within a span of
four years, the park was successfully planted with Native species of Aravalli such as Boswellia serrata, Butea
monosperma (Semal), Striculia urens, Anogeissus pendula (Dhau), Albizia odorotissima (Kala basa), Dyspyros cordifolia, Grewia tenax (Gangeti), Mallotus phillipensis (Sinduri), Mitragyna parviflora (Kaim), Mimosa hamata, Wrightia
tinctoria, Wrightia arborea (Dudhi) along with native Shrubs, Herbs and Grasses.
It was found that Balanities roxburghii (Hingot) a native species, had the maximum density and frequency .
It also had good natural regeneration rate in the area even outside park boundaries and in unplanted areas.
Dalbergia sisoo (Shisham) although, being a non native species has naturalised in the region and can be seen
regenerating around the crevices and valleys. The native species of Acacia tortilis has the maximum dominance in the area. Much of the Prosopis julfolra (Vilayti Kikar) an inasive species, has been controlled manually. However, the dominant patches were present along the boundary. Azadiracta indica (neem) is naturalised in the area and has high natural regeneration rate. It is mostly found growing in valley between
dense bushes and crevices.
For shrub species, Ziziphus nummularia (Jhar Ber) has the maximum frequency and dominance within the
area. The shrub is widespread among the sampled area. It has good regeneration and is well adapted to the
topographic conditions. Wild animals were either visually spotted or were identified through droppings/
scats in the park and are Jackal (Canis aureus), Small Indian civet (Vivvericula indica), Rufous tailed Hare
(Lepus nigricollis), Jungle cat (Felis chaus), Nil Gai (Boselaphus tragocamelus), Oriental Garden Lizard (Calotes
versicolor), Indian Grey Mongoose (Herpestes edwardsii).
Apart from these visitors and park workers reported presence of animals like Porcupine, Monitor Lizards
and Snakes. A large number of insects including Butterflies, Bees, Wasps and other Arthropods were also
witnessed in the park. Amphibians like frogs and Toads were also reported from nursery area. The park has
a rich diversity of avifauna; eBird.org reported 158 species of birds in the park.
From being a waste dumping ground to a habitat for native species of Aravalli and a birding area in NCR
Delhi, ABPG is a benchmark example of natural restoration in urban wasteland.
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URBAN FLOODING AND THE STRATEGIC SOLUTION
Manu Bhatnagar, Principal Director, NHD

Source : http://qz.com/747166/keep-calm-and-swim-on-the-hellhole-that-is-the-indian-monsoon-is-here-to-stay

With every urban washout the cry goes up for desilting the drainage system and to implement water harvesting. Desilting does take place but is that really the solution ? A closer look is warranted to understand
the phenomenon dogging Indian cities and even cities abroad with increasing frequency and intensity. The
list of affected cities is getting longer with Hyderabad in 2000, Ahmedabad in 2001, Chennai in 2004, Mumbai in 2005, Surat in 2006, Kolkata in 2007, Jamshedpur in 2008, Guwahati and Delhi in 2010, Srinagar in
2014 and Chennai in 2015. In 2016 it has already Bengaluru and to a lesser extent Gurgaon have been victims. Waterlogging is the order of the day setting up mind boggling traffic snarls even in modest rains.
The loss of life and property apart, urban areas contain vital infrastructure which can affect regional economic activity, result in epidemics and weaken building foundations as a result of prolonged waterlogging.
Storm water drainage systems in the past were designed for rainfall intensity of 12 – 20 mm. But the Indian
Institute of Tropical Meteorology, which analysed heavy rainfall events during the period 1970-2006, says
that there is an increasing trend of heavy rainfall (≥125mm) in Mumbai, Delhi and Chennai.
The flooding does not affect all parts of the city equally. Cities urbanize existing watersheds and hence it is
imperative that town planners respect the topography. Does one ever hear of old core towns such as Shahjehanabad or any cantonment or Civil Lines getting flooded - this is due to their prudent siting on easily
drained high ground. Look at the old parts of Srinagar or of Chennai – they were not the ones to suffer.
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When city planners compromise on basic principles and fail to respect the topography and end up serving
real estate interests the flooding problem becomes inbuilt into the city structure.
It is reported that the marshlands of Chennai spread over more than 5,000 hectares have been reduced to a
10th of their original size leading to significant loss of flood moderation capacity. A similar situation affects
Srinagar where posh colonies have been built in the flooding zone of Dal and Wular lakes, or Mumbai’s wetlands near Sewri have been filled as solid waste disposal sites.
The structural problem becomes aggravated with every inch of space being paved over leaving no space for
water percolation into the ground. Thus the surface runoff from hard surfaces increases As a result, flooding
occurs very quickly due to faster concentration and greater flow.
The National Disaster Management Authority noted in its guidelines for urban flooding laid down in 2010
that “the average rainfall in Indian cities far exceeds the capacity of drainage system. The designed system
capacities do not work due to poor maintenance. Encroachments are another big problem in many cities and
towns. Consequently the capacity of the natural drains has decreased, resulting in flooding.
Improper disposal of solid waste, including domestic, commercial and industrial waste and dumping of construction debris into the drains also contributes significantly to reducing their capacities.” The NDMA went
on to lay 25 guidelines of which point 15 states “Low-lying areas in cities have to be reserved for parks and
other low-impact human activities.”
However, these sensible guidelines have found no resonance with the authorities despite repeated events.

The Case Of Gurgaon : The case of Gurgaon is instructive.
The converse of waterlogging is groundwater recharge. Gurgaon is a bowl with the floodwaters having only
a single route of exit which is via Badshahpur Drain and general surface runoff to the Najafgarh Jheel and
through Najafgarh Drain to Yamuna. The Najafgarh Drain is an artificial construct of 1865 vintage with a
negligible gradient of less than 1m in a kilometre and thus if the Yamuna waters are high, as they often are
in the monsoons, then the waters of Najafgarh Drain do not flow and in extreme cases can back flow. Here,
the Najafgarh Jheel comes into play and acts as a holding reservoir for flood water of Gurgaon.
Unfortunately, Jheels and depressions have been targeted for their real estate value by both real state lobby
as well as by the cooperative town planning department which has neglected the basic canons of urban
planning. Thus, in Gurgaon, the town planning department has earmarked several sectors within the 100
year high flood level [HFL] zone of the Najafgarh Jheel. And these sectors will be subjected to inundation in
due course. The State Environmental Impact Assessment Authority of Haryana [SEIAA] is also to blame in
allowing building activity in this area with the injunction that “plinth level be kept out of 100 year HFL of
the Najafgarh Jheel”. The SEIAA does not bother to state the 100 year HFL while the builders conveniently respond that they would observe the undefined 100 year HFL. The SEIAA may be asked whether by
keeping the plinth level out of the 100 year HFL of the Najafgarh Jheel would it be acceptable if buildings
and people were marooned, lives endangered, foundations weakened as a result of prolonged water logging,
expensive equipment and investments and automobiles ruined ?
The Central Ground Water Board has noted the Najafgarh Jheel as an excellent groundwater recharge zone.
The National Capital Region Planning Board has in a major study earmarked the Jheel as a groundwater
recharge zone and in fact the Haryana Govt. has a policy whereby water logged farmlands are to be compensated at Rs. 20,000/- per acre.
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This would be more than compensated by the 15 MGD water availability for a water starved so called smart
city. The original Jheel spread was vast during floods, extending 145 sq.km. during the 1958 floods, visited
by Siberian Cranes – even as this is written the remnant Jheel is being visited by the Greater Flamingos. Can
we, for our own sustenance, look beyond land values and towards eco-system services for our own sustenance at retaining a spread of just 4 sq.km.
What Gurgaon needs to do now ? Depressions not only moderate local flooding but also nourish aquifers. To
compensate for the loss of depressions the ‘smart’ city needs to abandon colonization of low lying lands of
Sector 36 B and 101 and create large Jheels instead to which the surface runoff can be directed by gravity or
pumping. The newly created Jheels can remain topped up with tertiary level treated effluent for enabling
round the year recharge. Najafgarh Jheel needs to be declared a natural conservation zone upto the 100
year HFL. That would mean no construction within the HFL.
All stormwater drains need to have their beds de-concretized so as to enable percolation of surface runoff
and quicker clearance of rain waters. Unfortunately, engineering agencies find greater benefits in sealing
and lining drains just as Badshahpur Drain is being illogically concretized right upto Najafgarh Jheel. The
city also needs to unseal its paved surfaces, both along public streets as well as within private compounds
[certainly institutional ones] and replace the same with porous paving to absorb rainwater and reduce waterlogging.
With these measures and 3 large Jheels [Najafgarh, Sector 36 B and Sector 101] Gurgaon would be better
prepared for the monsoon as well as for summers and be well on its way to be a truly smart city.

Flooding in Gurgaon. Source : http://photos.merinews.com/
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GEO - HERITAGE

Manu Bhatnagar, Principal Director, NHD
Every country has various unique geological and geomorphologic features which constitute its Geo-Heritage. Over time, the development process obliterates many of these features and this loss necessitates the
preservation of representative and/or spectacular features which explain the geological process over geological time or otherwise attract interest due to their magnificent visual characteristics.
Geo-Heritage has been a neglected feature in the conservation landscape of India. Geological Survey of India
[GSI] identified 26 geological sites over the years as National Geological Monuments. Most of these are located in geologically rich states such as Rajasthan, Odisha, Karnataka, Andhra/Telangana, Tamil Nadu.
INTACH has surveyed the sites of the national geo-monuments and brought out its report ‘A Monograph On
The National Geo- Monuments’. The survey carried out for this report shows that most of the sites are lying
forlorn and desolate and may well be lost to the country during the course of ‘development’. Recommendations for the conservation of each site have been made.
To advance the effort further, Natural Heritage Division, along with INTACH Udaipur and Faculty of Earth
Sciences, Mohanlal Sukhadia University, held a major Regional Seminar on Geo-Heritage in Rajasthan with
a fourfold thrust :
• Highlighting the status of the National Geo-Monuments in Rajasthan and pressing for their protection
• Drafting a state level law to protect Geo-Heritage sites in the state
• Need to identify further Geo-Heritage sites in the state
• Involving the Tourism Dept for the sites with tourism potential
In addition we are proposing to prepare a conservation plan for Zavar which area has 2500 year old zinc
mining tradition with a spectacular mined landscape. Beyond that it is proposed to make a similar effort for
the Ramgarh Crater, Baran District.

Ramgarh Crater. Rajasthan. Source : https://en.wikipedia.org/wiki/List_of_unconfirmed_impact_craters_on_
Earth#/media/File:Ramgarh_Crater.JPG
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A FIRST HAND EXPERIENCE OF THE JUNE 2013 FLASH FLOOD DISASTER
Monika Sah, Project Officer, NHD
It is beyond our capacities and imagination as to how nature can perform and destruct. In human’s tryst
with nature, it is always nature that takes over, repeatedly. With climate change and enhanced anthropogenic activities the scale and frequencies of these disasters have increased many folds all around the world.
Natural and manmade disaster fill news and magazine columns frequently, but experiencing one gives you
different insight of what happened.
It is not overstated to say that it was a disaster that was all set to happen. No emergency preparedness, no
preventive measures or warnings and no immediate actions for sensitive himalayan region that is flooded
with pilgrims and tourist in that season. With a state prone to disasters, fragile and sensitive topography,
lack of disaster preparedness and evacuation plans led to effects of disater intensify many folds. No actions
were taken up for uptil three days of the flashflood and it was only after army stepped in that evacuation of
survivors started.

The Journey:
With the growing concerns over Himalayan ecology and environment and havoc created by tourism activities over the fragile systems a three-member team of NHD was consecrated to document and analyze the
environment status these regions. In its first phase, the team was travelling to the Bhagirathi valley documenting the source of the river and various high altitude lakes around. The aim was to observe changes in
their composition, habitat, biodiversity and related effects of tourism and other commercial activities like
infrastructure development, dams and climate change. The schedule was to visit Gaumukh the source of the
ganga river, Nandanvan, Tapovan and further up till Vasuki Tal which is a high altitude glacial lake and the
highest point of the trek at an altitude of 5960 meters. The team was to further cover other lakes like Sapt
Tal, which is a group of seven high altitude lakes, Barnala Tal and Dayara bugyal a high altitude meadow.
The complete tour included trekking routes of more than 70 kms and camping at various halts.
The team including Mr. Devendra Rawat, Mr. Amit Pandey and I (Monika Sah) left Delhi on the night of
13th June 2013 and reached haridwar on 14th June 2013 morning. Taking on a road journey via hired taxi
the team reached Gangotri covering a total of 247 kms through towns of Chamba, Uttarkashi, Bhatwari,
and Harsil. The team ascertained various small hydroelectric and development projects on the way. The
road beyond Uttarkashi was also in an atrocious condition with several small landslides and holes already
on the roads even in the peak yatra season before the onset of monsoons. The team had already booked a
private trekking company named Har-ki-Dun Protection and Mountaineering Association(HDPMA) that
was providing necessary equipments and help regarding the trek including tents, guides and porters to the
team. The team of HDPMA included a guide, two instructors, two cooks and two porters. The team reached
Gangotri at around 8 pm in the evening and settled themselves in a hotel to gear up for the next day’s undertaking which was to trek 9 kms and reach Chirbasa that was the first halt.
On 15th June 2013 the total team of now ten individuals started from Gangotri towards Chirbasa at around
9 am amidst mild drizzling. The route was a narrow kuccha road that could hardly accommodate one person
at a time. In no time the team reached Forest chekpost covering distance of 3 kms from Gangotri. By this
time the rain had stopped and the weather was pleasant.
The route along the Bhagirathi River, over various small glaciers and avalanches, and encompassed with
Birch, Pine and Picea trees accommodated various Himalayan and migratory birds and animals like the Himalayan Blue sheeps or Bharal which the team observed. After a six kms walk through this route the team
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finally reached Chirbasa at 2 pm and decided to camp at an open space near the forest check post at chirbasa.
Chirbasa as the name suggests is populated largely with Pine (commonly known as ‘Chir’), Spruce, Fir, Birch
and Cedar trees.
The camping site was situated in between the flood plain of Bhagirathi River and the debris fan deposit of
some previous landslides. The weather thereafter changed suddenly and it began raining heavily by the
night. We settled in our tents, which were pitched about 100 meters from the river. The next morning on
waking up the tent felt heavy and we could see snow all around. The camping area had also started flooding
by this time and we decided to pack our tents and shift to a dome shaped forest monitoring station and wait
for rain to stop. It rained continuously throughout the day and we could see numerous landslides some as
far as 20 meters from our camp.
Later that day on 16th June another team which had come back from Bhojwasa camped near us amidst
heavy rainfall with occasional hailstorms and snow. We stayed in forest check post that night and wished
for weather to improve the next morning to continue with our journey forward. It continued to rain the
next morning also and despite warning from our guide we and the other team decided to move back to
Gangotri. This turned out to be a wrong decision as the intensity of thunderstorm and rains increased and it
started raining heavily while we were on our way back. Numerous streams and water channels had sprouted all though the way and huge stones and boulders were falling right over our heads. We crossed half way
through this until we were trapped at a spot where we had a major landslide and avalanche behind us and
an active landslide in front of us. Two of our porters had crossed the landslide and our guide was trying
to make me cross when suddenly I heard my teammates scream. A large boulder that was sliding over us
slipped just 2 meters away from us. I was terrified and could not move, the debris and water made it even
more difficult for me to move and our guide pulled me somehow to a safe spot from where I ran to safety
with other members of the team. The scene after that was haunting as the landslide continued and we could
see large boulders, numerous and huge coniferous trees being uprooted like twigs. We could not move forward nor could move back and felt trapped. One of the most experienced guides in our team Mr. Baghyan
suggested that we should climb down the hill and cross the landslide near riverbed. This would give us more
space and time than the narrow lane in which we were walking. This proved to be a good solution and we
were able to cross the area, and land on a glacier. We travelled carefully and somehow reached the forest
check post 3 kms away from Gangotri. It was still raining and the forest guards prevented us from moving
any further in bad weather and suggested us to stay in an ashram there. We sort permission from the saint
and stayed there that night along with many other people who were stuck there.

Debris Spread after Flash Flood

Credit : Monika
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It was 18th June morning, the rain had stopped and it was sunny. We packed to travel to Gangotri and
could see the destruction on the way. Landslides, which had also washed down the pathway were scattered
through the landscape . We found our way back and reached Gangotri to settle down in a guest house. On
reaching Gangotri we came to know that the road was blocked and everyone was stuck there. Assuming it
to be a day to day affair in hills we contemplated that the roads will be opened in a day or two, we decided
to stay back in Gangotri that day. None of the team members had any idea about the scale of disaster till this
time. It was only that evening that we saw news in one of the shops in Gangotri and the scale of destruction
and disaster in the State. Two days in Gangotri and we were still waiting for the roads to open to later walk
upto Harsil, which had an army camp and network coverage. We along with many pilgrims stared walking
the 25 kms distance on 20th June. Numerous vehicles and structures were damaged all through the way and
we could sense the problem we were in. A lot of pilgrims that travel to holy places are old aged and alone and
were having trouble walking the long distance. Porters and mule owners were charging a fortune.
By the time we reached Harsil news of causalities and demise of many pilgrims came. We were told to reach
the Harsil government school for shelter and food and army cantt for registration for air lifting through
helicopter as the road ahead was severely damaged. However, these facilities were already flooded with
pilgrims and long queues for basic services. We decided to camp in our tent that night and walk back to
Uttarkashi as lakhs were stranded in Harsil and Gangotri and there were no signs of rescue operations. We
decided to walk till Gangnani on 21st June. And to uttarkshi the day after, covering a distance of more than
100 kms in 3 days. We were able to take up the journey as we had plenty food supply and tents with us.
However many who were struck there were not that fortunate and were waiting for government help to
arrive for several days after the disaster.
There are various factors that have led to this disaster turn up on such huge scale. Unregulated development
and blasting of fragile hills in the name of development. Faulty EIA’s, deforestation, development near and
on flood plains of rivers among several others. Religious tourism being one of the important revenue generation sectors of the State was largely promoted without developing infrastructure, facilities and estimating
carrying capacities of the char dham region. In the previous years the people visiting char dham in a season
were around 3 crores. Overall it was a natural disaster funded by human interference and negligence.

Landslide In Gangotri
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TRADITIONAL WATER STRUCTURES OF RAJASTHAN
Deepika Saxena Ghosh, Consultant

The project was conceptualized with an intent to prepare a comprehensive list of traditional water structures in the state of Rajasthan. The project aims to understand significance of the traditional water structures and the inherent knowledge systems, not just functionally, but also as a product of community’s understanding of geography and natural resources and associated activities.

The key objectives of the project are to :
• Understand concept of water system in context of the different areas of Rajasthan
• Identify & map different types of water features with respect to the various water systems.
• Bring out the uniqueness of these structures as an outcome of community needs, knowledge systems
and the natural assets of the site.
• Identify the significance attributed to water structures for example architectural, utilitarian, sociocultural and Map their present condition and identify challenges / issues associated with them.
Presently, phase V of the project is underway which focuses on Jhalawar, Chittaurgarh and Bhilwaradistricts. This area is fertile, well-watered with natural forests. The whole of south of Jhalawar has the characteristics of Malwa Plateau, an area of rounded bare hills of Mukandara interspersed by plains.
Jodhpur is one of the largest districts of the state, and geographically, it is part of the middle Luni plans and
Thar Desert drained by two seasonal rivers ie Luni and Mithri. There are many reservoirs in Jodhpur districts and bandha such as Balsamand Jheel, Kailana Tank, Umaid Sagar, Soorpura, Golejor, Jaswant Sagar &
Birlai tank besides two natural springs, ie, Beri Ganga and Ban Ganga.
In the medieval era the town of Nagaur was on the trade routes coming north from Gujarat and Sindh and
those on the west crossing the Indus from Multan. With plains all around, the defence of the fort depended
on the military and economic power of its rulers—and from the period of the Ghaznavid invasions Nagaur
was under the powerful Chauhan clan. The remains of some of the earliest settlements along the banks of
the long dried-up Saraswati River can be seen to this day—in a later age it came under the Naga rulers after
whom the town of Nagaur (Naga-pura) is named.
The team surveyed approximately 35 settlements within the two districts and identified nearly 150 traditional water harvesting structures which are significant both functionally and architecturally.

Baoli & Tank Within Nagaur Fort ; Samas Talab ,Nagaur City ; Phool Bawari Choti Khatu- Gurjara Pratihara Period
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AIR POLLUTION EFFECT

Manu Bhatnagar, Principal Director, NHD

Smog around India Gate. Source : http://www.pbs.org/newshour/rundown/delhi-air-pollution-smog

It is by now, well known, that the impact of toxic gases and suspended particulate matter in the atmosphere
affects human health adversely. The media will continue to highlight the severe air quality index while it
lasts before moving on to some other crisis until next winter.
This article, however, brings to notice the fact that the visible deterioration of the air quality evidenced by
the overhanging haze also affects plant productivity as well as the solar energy production.
With thick layers of dust and particulates coating leaves and other green matter the photosynthesis process
is reduced in efficiency simultaneously decreasing the absorption of CO2 as well as the production of oxygen. This further contributes to the poor air quality index. The health of plants and trees and their vital processes, in the absence of sunlight, can only face inhibition. It would be in the interest of urbanites to wash
foliage and other green matter at least once a month in summers and twice a month in winters, to maintain
the efficiency of the photosynthesis process. While individuals can do so wherever they can, the authorities
can deploy fire tenders to wash the canopies of the roadside trees.
Another area of concern is the resultant underperformance of the solar energy systems. On the INTACH
rooftop [Delhi] the solar photovoltaic panels were generating 25% less energy as compared to a rare clearer
day [when winds had dispersed smog]. On checking up with a similar sized installation in Bikaner [north
Rajasthan], i.e. similar latitude] the output, over a month was higher, on an average, by 15%. This was not
only due to weak sunlight incidence due to the curtain of haze but also because of dust smothering of the
solar panels themselves.
Thus, while human health is critical, there are other side effects of air pollution
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MANIMAHESH : A SACRED HIGH ALTITUDE LAKE
Abhishek Kumar, Project Officer, NHD

Manimahesh Lake is a highly revered lake located at 4100mt above the sea level in Chamba district of Himachal Pradesh. It is dedicated to lord Shiva. According to National Wetland Atlas for High Altitude Lake of
India, High altitude lake can be defined as “Area of swamp, marsh, meadow, fen, peat-land or water bodies
located at an altitude higher than 3000 m, above mean sea level, whether natural or artificial, permanent or
temporary, with Water that is static or flowing, fresh, brackish or saline”.
Water holds special significance in Hindu mythology. Beside various life supporting activities water bodies
in Indian mythology are also linked to various rituals. Manimahesh Yatra starts on the day of Janmashtami
and extends for a period of 15 days till Radha Ashtami. This yatra has religious significance and bath in the
lake is considered auspicious as is believed to wash off sins and cure diseases. The general notion prescribes
bathing rituals on Janmashtimi (Yog Nahan) & on Radhaashtimi (Badi Nahan) as very fortunate.
Traditionally, the indigenous Gaddi tribes were used to take up the Yatra, but gradually people from all over
the country started participating in the event. According to primary survey conducted by INTACH in year
2016, around 5 Lakh pilgrims visited the Manimahesh Lake during 15 days Yatra season. The maximum
numbers of pilgrims visiting are from the state of Punjab, Himachal and Jammu & Kashmir.
There are several routes to reach Manimahesh Lake but the most popular is Bharmour – Hadsar – Manimahesh route. Hadsar is well connected to Bharmour by road followed by 13 km trek completed in two days
from Hadsar to Manimahesh with a night hault in Dhancho. Dhancho is a high altitude meadow situated at
a distance of 6 km from Hadsar at an elevation of 2897mamsl. The trek after Dhancho is a steep climb above
the tree line and envisages two different routes, namely Bhairav Ghati and Bander Ghati towards Manimahesh Lake. After Dhancho follows a steep meadow named Sundrashi at altitude of 3648 mamsl leading
towards Gaurikund 2 km away at an elevation of 4019 mamsl. The natural watershed/tank is in Gaurikund
where mostly female pilgrims bathe and from there they trek 1 km further to reach Manimahesh Lake.

Pilgrims at Manimahesh ; Kacha Pathway Affected from Landslide

Credit : Abhishek
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Trek Route from Hadsar to Manimahesh Lake and Highlighted (Star) Lanslide Zones

Credit : Abhishek

“All along the 13km trek there are around 31langars which serves free food to pilgrims. On an average each
langar accommodates food for around 10 thousand people every day. A total of 195 accommodation shelter is
available throughout the route andLandslide
each shelter
Zone has the capacity of 100 – 150 persons besides there are more than
200 shops serving for snacks, mala and other puja related materials.”
Himachal Govt. have deployed several departments for services such as Irrigation department for water supply, police for safety measures, PWD for toilets & solid waste which is maintained by Sulabh International,
Mountain Rescue team, Health department for pilgrims health emergency, Animal Husbandry department
for mules health care, Forest department for providing fuel wood but the services lacks its efficiency level.
Tourist inflow has inflicted more solid wastes around Manimahesh Lake and en route. Human excreta, animal wastes, food wastes, religious offerings and other organic and inorganic pollutants left behind by the
tourists find its way to lake, hampering hydrology and biodiversity. The open pits created to dump the solid
waste are improperly managed and is burned by the end of the Yatra. Due to cold climatic conditions, decomposition is slow leading to accumulation of solid waste material over time. In addition, lack of adequate
number of toilets leads to open defecation, resulting in fecal material reaching lake/river through precipitation runoff. Due to large tourist inflow the public toilets remain crowded and at times dirty or without basic
facilities. A similar result obtains from the defecation of the thousands mules.
Yatra attracts lakhs of pilgrims/tourists every year, yet suffers from poor planning and management. Lack
of resting points, night and rain shelters along with poor information leads to havoc like condition during
the Yatra period. The trek leading to Manimahesh Lake is a narrow kuchha path, which narrows down to
just 0.5 meters in some stretches. The trek also involves crossing glaciers, rivers and streams at some point.
There is no safety railing all along the trek route. Mules and travelers both moves on the same narrow trail
leading to frequent mishaps. While there are some designated places for tent pitching, these are neither
adequate nor carefully chosen. Hence, largely the tents are pitched at any available space. Most tents are
pitched by excavating hillsides and leveling meadows around the lake. Many devotees who cannot take up
the treacherous journey rely on helicopters available at Bharmour to reach Manimahesh. The air traffic and
noise created by the helicopters disturb the wildlife of the whole valley leading to migrations and conflicts.
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INTACH has submitted a report with recommendations to Himachal Pradesh Government. Few recommendations are :
•
•
•
•
•
•
•
•
•

To generate Data Base for Yatra.
To regulate Visitors numbers.
To regulate the Langar & commercial activities
To Conserve the Manimahesh Lake & Kunds
To ensure the sacred ambience of the Manimahesh sacred landscape.
A 100m buffer zone around lake with no temporary or permanent construction allowed.
Extremely limited construction to be allowed in the sacred landscape, preferable temporary modules.
Fixed enclosures for pack mules
Helicopter routes and helipads must be carefully planned to minimize disturbance to critical habitats.

Presently INTACH has surveyed the whole Yatra of 2016 and generating the base for the Yatra. Data related
to Numbers of visitors, numbers of mules, Landslide prone area, numbers of langars, accommodation facilities, commercial activities, Various level of facilities such as water supply, toilets, lightings, track condition
and safety, helicopter services etc have been surveyed. Along with Data Base INTACH is also preparing DPR
for the Hadsar to Manimahesh Lake Yatra Route.

Narrow Pathway Towards Manimahesh Lake

Credit : Abhishek
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Reconstruction Of School at Bhiri, Rudraprayag Distt., Uttarakhand

Preparation of Stabilized Soil Block in Government Inter College, Bhiri, Rudraprayag District
Before

In the wake of the Uttarakhand disaster of June,
2013, INTACH responded by reconstructing Govt.
Inter College at Bhiri, Distt. Rudraprayag. The reconstruction not only strengthened the existing
building but also used local landslide debris for
constructing walls. The landslide debris was mixed
with 10% cement and converted into stabilized soil
blocks using a TARA block making machine. The
cost of the block worked out to Rs. 6/- compared to
a fired brick which cost Rs. 10/- at site [coming up
from the plains]. RCC columns and beams were inserted into the existing structure so as to provide
a earthquake resistant framework. Apart from this
modern toilets were constructed for the students
and the staff. The entire facility was inaugurated
by the District Magistrate, Shri Raghav Langar, on
16th July, 2016.

After

2016
Strengthening and Expansion ofJuly,
Government
Inter College, Bhiri

Natural Heritage Division
71, Lodhi Estate, New Delhi - 110003

Stabilized Soil Blocks prepared using Landslide Debris and Cement
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Rudraksha Tree Plantation at Bhiri in Uttarakhand

Students of Inter - College Bhiri volunteering for Rudraksha Plantation

The population of Rudraksh trees has greatly declined in India to the extent that most of the sacred bead is
being imported and the shortage has also given rise to the production of fraudulent artificial beads sold at
high prices. INTACH has started a plantation of Rurdraksh trees with the help of villagers on van panchayat
land of village Timaria, Ukhimath, Distt. Rudraprayag. In 2016 almost 300 saplings were planted and in the
next two years we intend to take the number upto 1000. While this is a measure of social forestry it is hoped
that this will provide the local people with supplemental income in due course.

Plantation of Rudraksha Saplings on Timaria Van Panchayat Land in Ukhimath Tehsil, Rudraprayag
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MONOGRAPHS
1. Ecological Inventory of Yamuna River in NCT Delhi
2. Naturalizing Delhi : A PlanTo Enhance Climate Resilience, Biodiversity and Habitats
3. A Monograph on National Geo-Heritage Monuments of India
4. Rudraksha : Geographical Distribution, Reason for decline & Measure to enhance propagation
5. The Manimahesh Sacred Landscape : A Monograph
6. Conservation of Waterbodies in Delhi
7. Urban Biodiversity and Conservation Seminar
8. The Sherthukpens of Arunachal Pradesh
9. The Lepchas of Dzongu Region in Sikkim
10. The Nomadic Bakarwals of Jammu & Kashmir
11. Rainwater Harvesting Manual
12. Natural Heritage Listing Reports
13. Narratives of the Environment of Delhi
14. National Workshop on Natural Heritage
15. A Monograph on the Sacred Woods used in Traditional Religious Ceremonies in India
16. Traditional Methods of Weather Forecast in Jaisalmer
17. Upper Ganga Region - Cultural Mapping
18. Exploratory Foray in the Upper Yamuna Region : A Photo Documentation

A MONOGRAPH ON

NATIONAL GEOHERITAGE
MONUMENTS
OF INDIA
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OUR TEAM

Manu Bhatnagar, Principal Director
He is a planner, a generalist with diverse interests in urban environmental planning, regional landscapes, water resources. He
writes on policy issues and engages in several creative pursuits.
Dr. Ritu Singh, Director
Her focal areas include lakes and wetlands conservation, sustainable agriculture, urban biodiversity and sustainability. Her interests include ecological restoration, soil and water quality assessment, environment management and conservation planning. She
enjoys reading, travelling and cooking.

Sajid Idrisi, Project Officer
He is a Conservation Biologist and interested in solution-centric
interdisciplinary research. He likes to integrate and explore new
age technologies applicable to conservation & restoration work. He
writes Urdu poetry in his spare time.
Abhishek Kumar, Project Officer
His focal areas include regional planning and has worked on complex projects such as Micro Area Master Plan, Manimahesh Sacred
Landscape and Ganga River Front, Patna. He enjoys cooking and
trekking.

Ritu Narwaria, Project Officer
Her focal areas include natural resource conservation & management, urban biodiversity, environment impact assesment and sustainable agriculture. She enjoys travelling, reading and cooking.
Divya Upadhyay, Project Officer
Her focal area is socio - ecological projects that include documentation of traditional agricultural practices and water management
in Bundelkhand and Bharatpur and environmental management
plan. She enjoys reading, travelling and collecting stories.
Nimisha Deshwal, Project Assistant
She is a planner currently working on “Naturalizing Jaipur” Project. She loves reading literature and writing poetry.
Devendra Singh Rawat, Group Support Officer
He manages administration and accounts. He enjoys travelling and
being with friends.

Bhagwan Das, Field Assistant. His job takes him out for all field related works. He enjoys reading history and farming.
Bhupender, Field Assistant. He supports during field related works and also manages NHD’s library. He enjoys listening to music.

Ram Prakash takes care of the terrace garden and in providing us with tea to accelerate our activeness. He has been
working with INTACH for 18 years and enjoys what he does.
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