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1. Uttarakhand State Profile 

Uttarakhand became India’s newest Himalayan state on November 9, 2000.  It was carved out of 

the mountainous northwestern corner of Uttar Pradesh.  It stretches across 53483 sq km. Nine of 

the state’s 13 districts are mountainous while the remaining four southern districts – Udham 

Singh Nagar, Naini Tal, Haridwar and Dehra Doon – have substantial plains portions (Fig. 1).  

Wilderness areas bestow natural beauty and tranquility upon Uttarakhand, locally known as Dev 

Bhoomi. It has important pilgrimage centres for Hindus, Muslims, Sikhs, Buddhists and Jains.  

India’s national river Ganga, which emotionally, spiritually and culturally binds Indians across 

the world, originates in Uttarakhand. Between the Tons along its western boundary and the Kali 

in the east, thousands of rivers and streams nourish Uttarakhand and ultimately merge into the 

mighty Ganga.  

The transverse section of Uttarakhand can be divided into five geological zones (Fig. 1): 

(a) The Terai: Moist, heavily cultivated plains 

south of the Himalayan Frontal Fault.  

(b) The Doons: Coarse gravel beds valleys 

between the Main Boundary Fault (MBF) 

and the Shivalik (Outer Himalayan) range 

with a ridge-line of about 2000-2500m. 

(c)  The Middle Himalaya: Between the MBF 

and the Main Central Thrust (MCT), it is 

the most densely populated zone. 

(d)  The Inner (or Great) Himalaya: The zone 

north of the MCT including the 

permanently snow-clad peaks with heights 

just under 8000 m. 

(e) The Trans Himalaya to the north of the 

snow clad ridge line. 

Altitude is the principal determinant for 

natural processes and human activities in 

Uttarakhand. Sharp changes in elevations over short distances in the mountains, lead to 

tremendous variations in climate and a profusion of geological, geographical, biological and 

cultural diversities.  

 

The Great Himalaya region is dominated by snow-clad ranges and very high quality landscapes 

like the alpine meadows of Har-ki-doon, Gangotri National Park, Kedarnath Musk Deer 

Sanctuary, Nanda Devi Biosphere Reserve and the Valley of Flowers. Once remote, it is still 

sparsely populated and largely unspoiled. Its five prominent shrines – Yamunotri, Gangotri, 

Kedarnath, Badrinath and Hemkund Sahib, however, are annually visited by over two million 

pilgrims and tourists. Other tourists visit this region for adventure, wilderness and scenic vistas.  

Fault/Thrust location only 

Fig.2: Geological divisions of Uttarakhand 

Fig. 1: Geological zones of Uttarakhand 
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The Middle Himalaya region with ridge heights ranging up to 3,000 m provides scenic vistas of 

the snow-covered Himalaya, terraced fields, oak and rhododendron forests and broad river 

valleys.  South of the MBF the doons and terai regions host a number of conservation locales 

including the Rajaji National Park, Corbett National Park and Asan barrage bird sanctuary.  

 

Table 1: A brief profile of Uttarakhand 

Area  53, 483 sq. km 

Population (in 2011) 10,116,752 

Rural population 69.44% 

Sex Ratio  963 F/1000M 

Population density  189 per sq. km 

SC Population (2011)  15.17 % 

ST Population (2011) 2.56 % 

% Forest Area of Geographical Area 64.54 

% Pasture Land of Geographical Area 3.51 

% Net Sown Area 13.29 

Av. Annual Rainfall (mm) 1550 

Sources: Census of India 2011, State of Forest Report 2011, Uttarakhand State Perspective and Strategic Plan 2009-27 
 

Forests: Forests are the backbone of Uttarakhand’s environment. Though 71 per cent of its area 

is the recorded forest area, the actual forest cover is limited to 45 per cent of the geographical 

area.
1
  Their biodiversity yields invaluable genetic resources. Many wild plants have medicinal 

properties. The state’s forests also have an abundance of wild animals. Elephants and tigers 

abound in the Shivaliks and the terai regions. The snow leopard, musk deer, Himalayan brown 

bear, Asiatic black bear, and pheasants like Western Tragopan, Himalayan Monal and cheer 

pheasant found in the Great Himalaya region are 

critically endangered species.  

The prominent tree species in the different 

latitudinal zones are: 
2
 

Sub-Himalaya: Sal, khair and, sheesham. 

Lesser Himalaya: Chir pine forests on the lower 

altitudes, oak and rhododendron on the dry slopes 

and alders on moist slopes. At higher altitudes are 

deodars or cedars, other oak varieties and kail or 

blue pine. The oak species provide good fodder 

and good soil cover. 

                                                           
1  FSI (2015): State of Forest Report 2015, Forest Survey of India, Dehra Doon, p.104.  
2  K.S. Valdiya (1998): Dynamic Himalaya, Universities Press, Hyderabad, pp. 9-12. 

Once forests are cut down in the mountain 

areas, soil and water runoff increases and flows 

in springs, streams and rivers decline. Fodder 

and year-round water availability decreases.  As 

fodder becomes hard to get, mountain families 

tend to reduce their livestock, leading to 

reduction in farmyard manure, loss of soil 

fertility and reduced agricultural production.  

When a family’s foodgrain production falls 

below sustenance levels, a typical response is 

the migration of an able-bodied male family 

member. The reduced availability of labour in 

the family increases the burden on the women.  

They react by further reducing the number of   

cattle, sending the family’s agricultural 

production into a downward tailspin.   
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Great Himalaya: Firs, bhojpatra or birch, stunted rhododendron and junipers are the prominent 

species. At higher elevations the bugyals or alpine meadows replace forests. The tree line is 

about 3000 m. 

Forests are life-supporting ecosystems in the mountain region. Mountain women trudge every 

day into the forests to gather fuel wood, fodder and other resources for their families’ daily 

sustenance.  

Loss of forest cover in Uttarakhand is a critical problem. In the last 130-150 years, there has 

been large-scale deforestation in the region due to the rapacious demand of the British for timber, 

and after Independence, due to the construction of physical infrastructure.  

Water: In the Inner Himalaya zone the major rivers are glaciers-fed and fast-flowing.  Over nine 

hundred glaciers feed rivers like the Yamuna, Ganga and Kali, and their tributaries like the Tons, 

Bhagirathi, Bhilangana, Dhauliganga (W), Mandakini, Alakananda, Nandakini, Pindar, 

Dhauliganga (East) and the Goriganga among others. Rain and springs-fed rivers like the Saryu, 

Eastern and Western Ramganga, Kosi, Gaula and Eastern and Western Nayar nourish 

Uttarakhand’s Middle Himalayan region. Rivers originating in the Shivaliks are essentially 

monsoon torrents with very little water flowing for the rest of the year.  

While Uttarakhand’s rivers are important for agriculture and hydropower generation, thousands 

of springs sustain lives and livelihoods on the mountain slopes. But the loss of broad-leaved 

forests on the slopes has dried up a large number of natural springs and small streams. 

People: Uttarakhand’s rural population lives in 15761 Census villages. More than 90 per cent 

people in the mountain districts live in rural areas. Yet it is also the seventh most urbanized state 

in India. Its urban population is mainly settled in the southern plains. 

Mountain villages generally have a higher proportion of women to men as compared to the plain 

areas due to high levels of out-migration. The consequent drudgery of women’s lives is 

highlighted by the fact that typically a mother in a family works for 12 hours a day.  

Rajputs are the dominant caste in Uttarakhand. The SC and ST population in Uttarakhand is just 

under 18 per cent (see Table 1).  The ST population is very unevenly distributed in the state.   

Energy: A little over half of the total domestic energy requirements of Uttarakhand are still met 

by traditional fuels.
3
 The 2011 Census reported that almost 54 per cent of all the households in 

Uttarakhand used fuel wood, cow dung and crop residues for cooking purposes. The state has a 

large hydropower potential which is being tapped to meet its commercial energy needs.  The use 

of solar and wind energy for generating electricity is marginal but growing. There is no thermal 

or nuclear power generation within the state.    

                                                           
3      TERI Energy & Environment Data Directory and Yearbook 2013/14 
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After Arunachal Pradesh, Uttarakhand has the highest hydropower potential among the 

Himalayan states.  Melting glaciers in the summer enable Uttarakhand to export power to other 

states when their shortages peak.  The sale of hydropower, therefore, is seen by Uttarakhand’s 

leadership as an important source of revenue.   Uttarakhand has set an ambitious programme to 

develop 450 hydroelectric projects (HEPs) to harness a potential of 27039 MW.
4
  

By December 2013 Uttarakhand had commissioned 92 HEPs with a total installed capacity of 

3624 MW. Of these, 15 large and medium projects accounted for 95 per cent of the installed 

capacity. Another 38 projects with an installed capacity of 3292 MW were under construction.   

Economy: Uttarakhand’s special state status made it one of the fastest growing states in the last 

decade. This growth, however, is predominantly in the southern plains region where almost all 

the industries are located. Hydropower development in Uttarakhand is often said to be essential 

for its rapid economic growth. Mountain districts are home to most of the hydro power projects 

in the state, but their average annual per capita GDP remains below the state average.
5
 

Almost 70 per cent of the working population in the mountain districts farms, even though it is 

not the primary occupation for many families and the cultivable area is 8.5 per cent of the total 

geographical area.
6
 The average land ownership is just about one acre.  For SC/ST families, it is 

even less. About 92 per cent of Uttarakhand’s farmers are marginal cultivators. 

                                                           
4      Expert Body (EB) Report (2014): Assessment of environmental degradation and impact of Hydroelectric Projects during 

June 2013 disaster in Uttarakhand, Part1 – Main Report, Mins of Env & Forests, GoI, New Delhi, pp 29-30. 
5       R. Chopra (2014): Uttarakhand: Development and Ecological Sustainability, Oxfam India, New Delhi, p.10. 
6  Statistical Diary 2011-12 (2013): Directorate of Economic Statistics, GoU, Dehradun, pp 52-53. (Hindi) 

Fig. 2: Major rivers of Uttarakhand 
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Groundwater irrigation and tubewells are largely restricted to the southern plains. Poor to 

moderate soil fertility on the mountain slopes limits agricultural production which is barely eight 

per cent of the Gross State Domestic Product (GSDP).
7
 Households that earn their living 

primarily from farming, livestock and labour are among the poorest people in the state.  

The inability of mountain agriculture to provide adequate incomes and the non-availability of 

alternate employment opportunities in the mountain districts has led to heavy outmigration of 

men from the region, now largely to urban centres within the state.
8
  According to news reports 

over 1000 villages in the state have become ‘ghost villages’ because no one lives there.  

Vulnerability to disasters: Finally, Uttarakhand is highly disaster-prone. The Inner Himalaya 

area around the MCT and north of it is the most vulnerable region in the state due to its extreme 

climate, high rainfall, steep slopes, availability of sediments left behind by receding glaciers and 

high seismicity. It falls in the most earthquake-prone zone V of India. The rest of the state is in 

zone IV. Uttarakhand witnesses landslides, flash-flooding and forest fires, almost every year.  

Rain shadow regions are prone to droughts.  Good forests can attenuate the probability and 

intensity of landslides, flash-floods and sheet erosion of the topsoil. 

The high incidence of poverty in northern Uttarkashi, Tehri Garhwal, Rudraprayag, Chamoli, 

Bageshwar and Pithoragarh districts compounds the vulnerability due to the fragile terrain. 

2. Yamuna Basin 

The gently-gliding River Yamuna is the largest tributary of river Ganga and also one of the 

major rivers of India. But it has always remained in the shadow of its sister, R. Ganga. While the 

legend of R.Ganga is well-known, few know the equally powerful legend of R. Yamuna.  

2.1 River Course 

The snout of the Yamunotri glacier lies below the Bandar Poonch peak, about six km upstream 

of the shrine at Yamunotri. 

The Yamuna’s main 

tributary in Uttarakhand is 

R. Tons, one of the major 

rivers of Uttarakhand. Their 

confluence is near Dak 

Patthar in Dehra Doon 

district. At their confluence, 

in their natural state R. Tons 

has twice as much water as 

the Yamuna.  The other 

important tributaries in the 

                                                           
7  R. Chopra (2014): Op. Cit., p.9. 
8  Ibid: p.11.  

Fig. 3: Yamuna Basin in Uttarakhand 
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mountain region include Rishi Ganga, Unta and the Hanuman Ganga in the upper reaches and 

the Giri river from Himachal Pradesh and the Aglar and Asan in lower Uttarakhand. The total 

length of the Yamuna within Uttarakhand is approximately 170 km.
9
 From Dak Patthar it flows 

to nearby Poanta Sahib (H.P.), past the famous Sikh gurdwara where the last Sikh guru, Guru 

Gobind Singh, wrote the Granth Sahib, the religious book of the Sikhs. 

In Uttarakhand, the gradient of R. Yamuna in its uppermost 25 km stretch at 59 m/km is very 

steep, while for the remaining Himalayan stretch it is about 19 m/km.
10

 This compares with an 

average gradient of only 0.2 m/km in the plains region.  

The Uttarakhand sub-basin (3771 km
2
) of the Yamuna accounts for only 1.1 per cent of its total 

basin area of 345848 km
2
.
11

 The remaining Himalayan portion is in Himachal Pradesh and it 

extends over 5799 km
2
 (1.67% of the total basin). The basic characteristics of the Himalayan 

sub-basin are listed below:  

Table 2: Himalayan sub-basin characteristics of R. Yamuna 

Characteristic Description/Value 

Area 9570 km2 (Uttarakhand + Himachal) 

Mean annual rainfall 1175 mm 

Climate Humid 

Mean slope 28.5 m/km 

Ground water development Safe 

Population density 12-300 per km2 (Census 2001) 

Economy Agriculture & horticulture 

Pollution sources Domestic wastes & scattered industrial effluents in the lower terai 

region 
Source: A.Upadhyay & R.K. Rai (2013): Water Management and Public Participation, SpringerBriefs in Earth Sciences, DOI: 

10.1007/978-94-007-57009-7-2, accessed at file:///C:/Users/Main/Downloads/9789400757080-c2.pdf on October 17, 2016 

The land use pattern in the Himalayan sub-basin is given in Table 3. 

Table 3: Land use pattern of the Yamuna’s Himalayan sub-basin 

 Land use pattern  

State Area (% of 

total 

catchment) 

%Non-

arable 

land  

% 

Forest 

land 

% 

Cultivable 

land 

% Land 

actually 

cultivated 

% Land 

under 

habitation  

Uttarakhand 1.1 5.0 22.0* 23.0 14.3 1.6 

Himachal Pradesh 1.6 25.0 59.4 15.6 14.2 1.5 
Source: Comprehensive plan of flood control for Ganga sub-basin and tributary River-System, Ganga Flood Control Committee, 

Ministry of Water Resources, Govt. of India 

* The value shown is taken from the reference cited. It may be a typographical error. The correct value may be 72.0 

                                                           
9  R. Agarwal & T. Krause (2013): Yamuna Manifesto, Toxics Link, New Delhi. 

10  CPCB (2006): Water Quality Status of Yamuna River (1999-2005), Central Pollution Control Board (Mins of Env & 

Forests), New Delhi, p.9. 

11   Ibid: p.10 
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2.2 River Narratives

Folklore 

The shrine at Yamunotri narrates the legend of the river. Surya, the sun god, fell in love with a 

beautiful woman while travelling across the skies. Unable to stop his journey he was stricken and 

began to waste away. Vayu, the wind god, was asked by the other gods to find out the cause of 

his malady. Vayu discovered the maiden to be Sanjana, the daughter of Vishvakarma, the divine 

architect. With the blessings of the gods, Surya and Sanjana were married and Yamuna, Yama 

and Manu were born to them. Sanjana, however, unable to tolerate Surya’s brilliance, fled to a 

shadowy forest on earth, leaving her twin and shadow, Chhaya, in her place. Chhaya and Surya 

(who was unaware of the deception) begat Savarni Manu and Shani.  

Yamuna discovered the truth and growing tired of Chhaya’s ill-treatment prayed for a reunion of 

her parents. After years of penance, Lord Brahma the Creator, told her to descend to mrityulok. 

Before her descent, her brothers blessed her with the boon that anyone who bathed in her waters 

on earth would be granted mukti (liberation) from the unending cycle of birth and death, 

regardless of their past sins.
12

  

In stories and folklore the Yamuna is borne by a tortoise. She is a constant presence in the early 

life of Krishna, as a silent observer and companion, her quiet subdued nature a contrast to his 

mischievous adventuring as a youth. In more modern times, the Yamuna basin valleys in 

Uttarakhand have been written about in numerous works of travelers and pilgrims.
13

 Today more 

is written about what ails R. Yamuna, rather than its importance as a sacred river. 

There are many holy sites along the banks of the Yamuna. The first is the shrine at Yamunotri. 

Its construction is credited to Maharani Gularia of Jaipur and dates back to the end of the 19
th

 

century.
14

 Thousands of pilgrims walk the arduous 13 km stretch from Hanuman Chatti every 

summer for a darshan of the deity in the temple and to bathe in the Yamuna’s freezing waters.
15

 

This climb is tough and few visitors trek the last six km to the source of the river. There are two 

kunds at Yamunotri, Suryakund, whose temperatures are boiling hot, and Gaurikund, whose 

waters are comfortable enough to bathe in. Pilgrims dip bags of rice and potatoes into Suryakund 

and share the cooked food as Yamuna’s prasad.  

Two paths from Hanuman Chatti lead to Yamunotri. The first crosses Shaniprayag, the site of 

confluence of the Yamuna and the Nil Ganga. This temple of Shani, brother of Yamuna, is said 

to rid visitors of misfortune. The other path, of equal length, crosses Markandeya Tirtha, the site 

of the composition of the Markandeya Puraan by Rishi Markandeya.  

Coming down from Yamunotri is an ancient temple in Than village of Naugaon block, 

Uttarkashi district, dedicated to Rishi Yamdagni and the father of the warrior sage Parasurama.
16

  

                                                           
12   M.M. Sharma (1977): Through the Valley of Gods, second ed., Visison Books, New Delhi. 
13     Ibid: 
14   J.P.S. Rana (1997): Himalayan Heritage, M.D. Publications, New Delhi. 
15   A motorable road constructed recently has shortened the trek to 6 km. 
16   I. D. Ellinger & S. Sundaram (2006): Hindu Divinities, Trafford Publishing, Bloomington (Indiana), USA. 
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In the geological past the Yamuna may have been a tributary of the R. Saraswati, extolled in the 

Rig Veda. Even today devotees believe that the Yamuna carries the Saraswati’s water. Hence its 

confluence with R. Ganga at Allahabad is known as Triveni, the meeting point of three rivers.   

Biodiversity 

The Yamuna basin in Uttarakhand hosts unique biodiversity and a number of wildlife sanctuaries 

and protected areas. In its upper reach lies the Govind Pashu Vihar National Park and Sanctuary, 

home to the rare snow leopard (Panthera uncial) and the bearded vulture (Gypaetus barbatus). 

Dehradun district, in the south, includes a part of the Rajaji National Park. It is a tiger reserve 

and the western frontier of the Indian elephant. West of it there are no elephants in the 

Himalayan region. The sal, khair, sissoo and Shivalik chir-pine laden forests of the Park provide 

excellent corridors for elephant movement.  

The Golden Mahseer (Tor putitora), a freshwater carp with beautiful golden yellow scales, is 

considered a prize catch by anglers. But it is an endangered species in IUCN’s Red List.
17

 

Regulated Golden Mahseer angling, where the fish is released back into the river after anglers 

take a picture with their catch, offers Uttarakhand a niche tourism opportunity with fishing 

enthusiasts from all over the world visiting the state.
18

  

The Golden Mahseer inhabits mostly moderately cold water stretches and favours rocky bottoms 

and riverine pools. It migrates to gently flowing pools and warmer stretches for breeding 

purposes. Dams and barrages that reduce water flow in the river and prevent migration of the fish 

to their breeding grounds are big threats to its survival.  

Contrary to the sustainable catch and release practice, new and dangerous fishing techniques are 

gaining popularity. The use of dynamite, bleach and electricity is replacing traditional methods 

that employ hooks, lines, basket traps and nets. Seven groups of villages in the Aglar sub-basin 

of the Yamuna host the annual Maund Mela in June and July. Apart from the Golden Mahseer, it 

is also home to the Goonch (Bagarius bagarius) a giant catfish, red-finned mahseer (Tor tor), 

and the common Snow Trout (Schizothorax richardsonii), which has also been classified as 

vulnerable by the IUCN.
19

 This traditional festival has begun to take a toll on the aquatic 

population with the use of bleaching powder and electricity to kill and catch fish, which include 

migrating fish travelling through this stretch to reach their higher breeding grounds. The number 

of fish arriving at the breeding grounds has begun to decrease in recent years. Not only does this 

affect the fish population, but also other herpetofauna in the valley that depend upon the river for 

feeding.
20

  

Human disturbances such as expansion of agricultural land, unmanaged grazing, pressure of 

increasing human and animal populations and abiotic factors such as cloudbursts have resulted in 

                                                           
17   http://www.iucnredlist.org/details/166645/0, accessed on September 30, 2016. 
18     A.J.T. Johnsingh, A.S. Negi & D. Mohan (2006): "Golden Mahseer Conservation in Uttaranchal", Cheetal, 43, pp.9–17. 
19  http://www.iucnredlist.org/details/166645/0, accessed on September 30, 2016. 
20  K. Sharma et al. (2016):”Fish festivals in the Garhwal Himalaya: conservation options amidst age-old practices”, Curr Sci, 

110 (7), pp. 1155-1156. 
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degradation and fragmentation of forests and soil loss in the Yamuna basin. This has serious 

negative implications for the biodiversity and ecosystem services of these forests.
21

 

2.3 River Health 

Discharge 

The Himalayan sub-basin is the 

only surplus sub-basin of the 

Yamuna along with the Ken sub-

basin in Madhya Pradesh. The 

mean monthly flows in the 

Yamuna at Paonta Sahib, a few 

kilometers downstream of its exit 

from Uttarakhand, based on 

hydrological measurements 

between 2000-09 are shown in 

Fig.4.
22

 These flows reflect the 

combined discharges from the 

Yamuna, Tons and the Giri 

rivers. The December, January, 

April and May figures are essentially base flows. For a glacial Himalayan river of its length, the 

Yamuna carries a small volume of water in Uttarakhand. This is due to its relatively small 

catchment, few glaciers and forests that were decimated in the last two centuries. 

Water Quality 

The water quality of R. Yamuna in the Himalayan region is basically good, though there are 

causes for concern at a few locations. The absence of large habitations, agriculture and industries 

in most of its Uttarakhand sub-basin is the main reason for the good water quality.  

The Central Pollution Control Board (CPCB) conducted a detailed study of the Yamuna water 

quality in Uttarakhand between 1999 and 2005.
23

 Similar results have also been obtained in more 

recent years (2012-2016) in monitoring studies done by the Uttarakhand Environmental 

Protection & Pollution Control Board (UEPPCB).
24

  

In both the above studies water samples were taken from Yamunotri, Syanachatti, Lakhwar dam 

site and Dak Patthar. The values of several parameters like pH, DO, BOD, COD, conductivity 

and nitrogen are within acceptable limits. The data for total coliform (TC) and faecal coliform 

(FC), however, revealed bacteriological contamination from the source to Dak Patthar. 

Bacteriological contamination is reported from Yamunotri and Syanachatti mainly in June when 

                                                           
21   R. Kaur, et.al. (2012): "Natural resource degradation in three sub-watersheds of river Tons, Uttarakhand, India", Tropical     

Ecology, 53(3), pp. 333–343. 
22  A.Upadhyay & R.K. Rai (2013): Water Management and Public Participation, SpringerBriefs in Earth Sciences, DOI: 

10.1007/978-94-007-57009-7-2, accessed at file:///C:/Users/Main/Downloads/9789400757080-c2.pdf on October 17, 2016 
23  CPCB (2006): Op.Cit. 
24   UEPPCB (undated): ueppcb.uk.gov.in/files/Avg_Data_of_River_Ganga_and_its_Tributaries.pdf accessed on 16.10.16 
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Fig. 4: Mean monthly flows of Yamuna river at Paonta Sahib 

Source: A.Upadhyay & R.K. Rai (2013): Op Cit 
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the tourist traffic is at a peak. A large number of small businesses have sprung up all along the 

Yamunotri yatra route catering to the lakhs of annual visitors. Plastic waste, clothes and liquid 

wastes are all unceremoniously dumped directly into the river by the businesses and the tourists. 

There is a lack of waste disposal facilities and awareness amongst the people.  

In the last decade a large industrial hub has emerged in Selaqui, about 25 km west of Dehra Dun. 

Untreated effluents from this location can lead to pollution of the ground water and also find 

their way into the nearby Asan river. This is a cause for concern. 

Threats 

The main threat to the rivers in the Yamuna basin in Uttarakhand arises from the plans to build 

55 hydro electric projects (HEPs). A break up in terms of the sizes of the projects is given in 

Table 4. Of the 55 projects, 10 were in operation, 5 were under construction, 5 had received 

clearances and the remaining 35 were under survey and investigation in December 2013. Since 

then the Lakhwar (300 MW) and Vyasi (120 MW) projects have also been cleared for 

construction by the Government of India. 

Table 4: HEPs in the Yamuna basin of Uttarakhand 
Project 

Size 

  

Micro-Mini Small Medium Large Total 

≤ 1MW >1MW    

≤2 

>2MW     

<5 

≥5MW     ≥25MW       ≥ 100 

MW <25 <100 

Sub Basin               

Yamuna 3.33 (10) 1.9 (1) 43.35 (10) 94.8 (8) 154.75 (4) 420 (2) 718.13 (35) 

Tons 0.36 (4) 0 (0) 4 (1) 53.2 (4) 467 (7) 1160 (4) 1684.56 (20) 

Sub Total 3.69 (14) 1.9 (1) 47.35 (12) 148 (12) 621.75 (11) 1580 (6) 2402.69 (55) 

 Note: Data provided by UJVNL, December 2013. Figures in brackets are for the number of projects. 

These dams will seriously affect the flows of the Yamuna and the Tons at numerous locations. 

This is the biggest concern regarding the ecological health of the river. The experience of 

existing dams in Uttarakhand shows that the diversion of water for hydro power generation 

leaves long stretches of the river either dry or with severely diminished flows. This has seriously 

impacted the rivers’ ability to perform their natural functions and degraded the aquatic biota. The 

construction of the Ichari dam across the Tons, just upstream of its confluence with the Yamuna, 

the barrage at Dak Patthar and the plans to build several more dams on the Tons and the Yamuna 

are ill-portents for the Golden Mahseer’s continuing survival in this basin.  

A cloud burst in 2012 resulted in flash floods in the upper Yamuna basin. The flood was 

aggravated by the blocking of the river by the head works of the Gangani HEP (8MW) in 

Uttarakashi district. It is said to have diverted the river toward its left bank. Kharadi village, 

about 500 meters downstream from the head, experienced severe infrastructural damage. A 

number of houses and businesses such as hotels were washed away.
25

 The private power 

                                                           
25   SANDRP (2013): “Gangani Hydroproject on Yamuna in Uttarkashi: Small Project, Huge Flood Damages”, at  

https://sandrp.wordpress.com/2013/08/03/gangani-hydroproject-on-yamuna-in-uttarakhand-small-project-huge-flood-

damages/, accessed on October 15, 2016. 
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company responsible for the construction and operation of the dam is currently defending itself 

in court against complaints filed by individuals from Kharadi.
26

 

Despite the catastrophic floods of 2012 and 2013, planning and construction of hydroelectric 

projects in the Yamuna basin continues unabated. The Vyasi HEP near Vikasnagar, the Lakhwar 

dam and the Katapatthar barrage, all cleared by the Ministry of Environment Forests and Climate 

Change in 2014, will divert an estimated 50 km stretch of the river from its natural course. These 

projects were initially approved more than 25 years ago. No EIA/EMP/DMP studies were done 

for them. Such projects threaten the fragile ecology, biodiversity and lives of people living in and 

around the project sites. 

2.4 Tons River Sub-basin 

River Course:  

River Tons (Tamsa) is the largest tributary of R. Yamuna in Uttarakhand. About half its length, 

from Tiuni to its confluence with the Yamuna near Dak Patthar, forms the boundary between 

Uttarakhand and Himachal Pradesh in the west. It is one of Uttarakhand’s more pristine major 

rivers.  

The Tons is formed by the merging waters of several streams in its uppermost reach. The main 

stem Har-ki-Dun Gād emerges from the Jamdhar glacier, west of the Swargarohini peak (6250 m 

above sea level), into the lush Har-ki-Dun meadow. The Ruinsara Gād, originating east from the 

Bandarpoonch glacier, joins it just upstream of Seema village. According to Survey of India 

maps, Har-ki-Dun Gād meets the Supin river flowing from the west at Sankari to form the Tons. 

But local people refer to the river stretch downstream of Sankari as the Supin. They say that it is 

R. Supin that joins R. Rupin, coming from Himachal Pradesh, at Netwar and thereafter it is 

called the Tons. 

South of Netwar R. Tons flows past the market settlements of Mori and Hanol – home of the 

famous temple of Mahasu Devta. The latter is revered in the region as a dispenser of justice. 

Further downstream the Pabar and Giri rivers flow in from Himachal Pradesh at Tiuni and 

Sataun respectively. With several other mountain streams joining the Tons along its 148 km 

length, it carries almost twice as much water as R. Yamuna at their confluence. 

River Narratives:  

R. Tons’ catchment area is about 2500 sq km. Its upper catchment lies almost entirely within the 

Govind Pashu Vihar National Park (950 sq km) established in 1955. About half of it is 

snowbound. Netwar is the gateway to the National Park. Over 50 km upstream lie the alpine 

meadows of Har-ki-Dun valley. From Taluka onward the area is accessible only by foot or 

ponies. The Park is home to a wide variety of mammals including the endangered Himalayan 

Black and Brown bears, snow leopards, besides tahrs, musk deer and birds like the Himalayan 

snowcock, chukor, tragopan and monal pheasants.  

                                                           
26   Newslaundry (2016):’Blame it on the dam”, at www.newslaundry.com/2016/09/09/blame-it-on-the-dam/, accessed on Oct 

15, 2016. 
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The Tons valley is Mahabharata country. The Pandavas are said to have ascended into heaven 

from the aptly named Swargarohini peak. Local communities claim that Karna’s temple in Devra 

village is the only one dedicated to 

him in Uttarakhand. Polyandry is not 

uncommon, again a tradition traced 

back to the Pandavas.  

Sal, pine and deodhar forests are 

located at successively higher 

altitudes throughout the valley. 

Silver birch, rosa trees and 

rhododendron bushes are seen in the 

upper catchment. Habitations are 

relatively few but large. Most houses 

and temples are built in the 

traditional earthquake-safe manner 

with wooden tie-bands. The local 

people depend on natural resources for 

their livelihoods and most families combine subsistence agriculture with livestock rearing. 

River Health:  

The Tons river system’s pristine existence is now threatened by a series of hydroelectric projects. 

In addition to already existing dams at Chibbro and Khodri, 35 new projects are proposed on the 

Tons and its tributaries. Eleven large projects (11 MW to 600 MW) are planned for the Tons, the 

Rupin and the Supin. These diversion structures will dry the river bed for several kilometers, 

downstream of each dam 

and up to the power 

house. They will destroy 

the river’s ecosystem and 

prevent it from fulfilling 

other natural functions 

like transporting 

sediments, land forming 

and self-cleansing. 

Smaller projects (<3 

MW) are planned inside 

the Govind National Park 

right up to the uppermost 

reaches on the Har-ki-

Dun Gād, Ruinsara Gād, 

Obra Gād, Barasu Gād 

and Supin Gād. The 

construction activity 
Fig.6:  Ganga Basin in Uttarakhand 

Rajesh Kumar 

Fig. 5: Earthquake safe buildings in Yamuna valley 
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for these projects including building approach roads and establishing labour camps inside the 

National Park threatens its fragile ecology and pristine wildernesses. 

3. Ganga Basin 

The Ganga – one of South Asia’s largest river – is also undoubtedly the most revered river in the 

world. Its spiritual and cultural significance remains undiminished in the hearts and minds of 

people since times immemorial. Even today, many refer to it as ‘Ganga ji’, adding the suffix as a 

mark of respect. Jawaharlal Nehru, India’s first Prime Minister, referred to it as India’s 

civilizational identity. In his will and testament he wrote “She has been a symbol of India's age-

long culture and civilization, ever-changing, ever-flowing and ever the same Ganga.”  

3.1 River Course 

Culturally, the Ganga is said to emerge from the Gangotri glacier at Gaumukh. But 

geographically the Ganga comes into existence at the confluence of its two headstreams, 

Bhagirathi and Alaknanda, at Devprayag. At Devprayag the Alaknanda is the larger river. 

Origins and Tributaries 

Bhagirathi has its source at Gaumukh, an ice cave at the snout of the Gangotri glacier (elevation 

4100 m).
27

 It traverses about 217 km before it reaches Devprayag.
28

 Two small tributaries, the 

Jadh Ganga and the Assi Ganga meet it on the right bank, at Bhaironghati and Uttarkashi 

respectively. The Bhilangana is the most important tributary on the left bank of the Bhagirathi. It 

emerges from Khatling glacier (elevation 3717 m) and joins the Bhagirathi at the erstwhile town 

of Tehri, the site of the Tehri dam.  

The source of the Alaknanda river is in the Satopanth and Bhagirath Kharak glaciers. About 16 

km downstream from its source, it flows past the temple of Badrinath, one of the sacred Char 

Dham shrines in Uttarakhand. The site was apparently consecrated by Adi Shankaracharya in the 

9
th

 century, though the present temple was constructed later by Garhwal kings.
29

 The main stem 

of the Alaknanda forms five famous prayags (confluences) with its tributaries. It meets the 

Dhauli Ganga (W), Nandakini and the Pindar on its left bank at Vishnuprayag, Nandprayag and 

Karanprayag respectively. The Mandakini and Bhagirathi join the Alaknanda on its right bank at 

Rudraprayag and Devprayag. All these prayags are considered sacred sites in Uttarakhand.  

From its source till Devprayag, the Alaknanda covers a distance of about 224 km.
30

 All the major 

tributaries of the Alaknanda have glacial origins. The Dhauliganga emerges from the Deoban 

glacier in Niti pass, Pindar from Pindari glacier, Nandakini from Nanda Ghungti glacier and 

Mandakini from Chorabari glacier below Kedarnath peak.  

                                                           
27  IIT (undated): "River Ganga at a Glance" in Compendium of Reports prepared under Ganga River Basin Management Plan 

(GRBMP), V. Tare (ed.), vol. 1, Indian Institute of Technology- Kanpur, p.7.  
28  AHEC (2011): Study on Assessment of Cumulative Impact of Hydropower Projects in Alaknanda and Bhagirathi Basins up 

to Devprayag, Alternate Hydro Energy Centre, IIT-Roorkee, Roorkee, p.8-20. 
29   D.D. Maithani (1991): Central Himalaya: Ecology, Environmental Resources, and Development, Daya Books, New Delhi. 
30

   AHEC (2011): Op. Cit., p.8-20. 
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After Devprayag, the river Ganga flows about 96 km before it exits Uttarakhand. Its major 

tributary, River Nayar, joins it at Byasi Ghat on its left bank. The Nayar is the main breeding 

stretch for the Golden Mahseer, upstream of the Bhimgowda barrage at Haridwar. The pilgrim 

towns of Rishikesh and Haridwar are located in this stretch of R. Ganga. 

Physiography 

The Bhagirathi basin area is about 8847 km
2
 whereas the Alaknanda basin area is 12587 km

2
 up 

to Devprayag.
31

 The catchment area of the Ganga between Devprayag and its exit from 

Uttarakhand is estimated at 9045 km
2
. 

The Bhagirathi bed has a steep gradient of almost 50 m/km in its upper reach up to Loharinag.
32

 

Its average slope along its length up to Devprayag is 12.5 m/km. While the initial stretch 

downstream from Gangotri is a broad U-shaped valley characteristic of glacial origin, the later 

part is a narrow V-shaped fluvial valley. The Alaknanda valley is steeper than the Bhagirathi 

valley with an average slope of 15.8 m/km and a steep fall of 54.7 m/km in its initial stretch.  

Both the rivers and their tributaries bring down enormous quantities of sediments every year. 

This has very serious negative implications for slope stabilities, floods in the river valleys and for 

hydropower projects in the region.  

Major Settlements 

Several important towns are located along the six headstreams of the Ganga. Four apex shrines -- 

Gangotri near the source of the Bhagirathi, Kedarnath near the Mandakini origin and Badrinath 

and Hemkunt Sahib near the origin of the Alaknanda -- lie in the Ganga headwaters. Several 

towns dot the Char Dham tourist circuit, including Haridwar, Rishikesh, the five prayags 

mentioned above, Uttarkashi and New Tehri along the Bhagirathi, Joshimath and the university 

town of Srinagar along the Alaknanada.  

Along with Varanasi and Allahabad, Haridwar is perhaps the most important pilgrimage town on 

the banks of the Ganga. Hindu families from various parts of Uttarakhand and nearby states 

cremate their dead on the river 

banks at Haridwar followed by 

the ritual purifying bath in the 

Ganga. The main worship 

ritual is the evening aarti 

(prayer) when the faithful 

gather at ghats in towns like 

Gangotri, Uttarkashi, Srinagar, 

Rishikesh and Haridwar on the 

river banks to pray en masse. 

At the end they set afloat 

colourful flowers and diyas 

                                                           
31   AHEC (2011): Op. Cit., Chapter 7.  
32   Ibid. 

DevrajAgrawal 

Fig. 7: Ganga aarti at Haridwar 
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(small earthen lamps) on leaves on the flowing river.  

3.2 River Narratives 

Folklore 

Most Hindus worship river Ganga as a goddess, the consort of Lord Vishnu. For them the river is 

a physical manifestation of the goddess. This belief endows her waters with mythical powers -- a 

mere drop of Gangajal (Ganga water) or the sight or even remembrance of Ganga can absolve 

the faithful of all sins. 

This belief derives from the popular myths of Ganga narrated during childhood over millennia to 

most Indians. According to the main legend, the goddess Ganga descended to Earth in response 

to the prayers and penances of Prince Bhagirath to liberate the souls of his ancestors by sweeping 

over their ashes. Even today Hindus all over the world desire that their ashes be immersed in the 

Ganga so that they can attain moksha or salvation.  

Every day worshippers all along the river Ganga and many of its tributaries in Uttarakhand 

perform numerous rituals offering obeisance to the river, the sun and the Almighty. While the 

Ganga is worshipped by most Hindus and Buddhists, people of other faiths also revere it. 

Muslim artisans, who make kaanwars for millions of Hindu devotees to gather Gangajal during 

the annual kaanwar yatraa also revere the river. The third Sikh Guru, Guru Amar Dass, visited 

Haridwar regularly during his lifetime and prayed on its banks.  

A variety of festivals sustain the legends of river Ganga and people’s faith. Kumbh Mela, the 

most famous festival is held every 12 years at Haridwar. Bathing in the river during this festival 

is said to cleanse a person of all sins. In recent years the festival has attracted tens of millions of 

devotees from all over the world, making the Kumbh Melas the largest human gatherings on 

Earth. Once in 6 years, an Ardh Kumbh (half Kumbh) Mela is also held at Haridwar. Every year 

over ten million people come to Haridwar for the Kanwar yatra during the month of Saawan 

(July-August) to walk back to their homes carrying Gangajal, without allowing the pot to touch 

the ground, to anoint a local Shiva lingam. The Ganga Dussehra held in the month of Jyeshtha 

(May-June) celebrates the descent of Ganga to Earth. 

Poets, singers, philosophers and writers have kept alive the Ganga’s pre-eminence for millennia 

by extolling its forms, virtues and powers. Little-mentioned in the early Rig Veda, the Ganga’s 

importance is highlighted in the later three Vedas. In ancient times Valmiki, sometimes referred 

to as India’s first poet and author of the Ramayana epic, described the Ganga as full of 

whirlpools at places, sometimes flowing gently and sometimes braided. The poet Kalidasa has 

also written in praise of the Ganga. 

Biodiversity 

The lower reach of the Ganga basin in Uttarakhand carries warmer water than the upper portion. 

Hence the former hosts a higher aquatic biodiversity. The upper reaches of the basin are remote 

and snow bound for a large part of the year. Therefore they harbor a variety of high altitude rare 

but endangered terrestrial species. A Cumulative Environmental Impact Assessment (CEIA) of 



India Rivers Week - Uttrakhand ���� 

 

15 

 

HEPs in Uttarakhand’s Ganga Basin done by Wildlife Institute of India (WII) stated that the 

Bhagirathi and Alaknanda sub-basins are home to over 1000 plants (55 RET species), 85 

mammals (5 RET), 530 birds (6 RET), 76 fishes (16 RET) and 24 RET species of herpetofauna 

(7 turtles, 6 lizards, 10 snakes, 5 amphibians).
33

  

The Nanda Devi, Valley of Flowers and 

Gangotri National Parks, the Kedarnath 

Wildlife Sanctuary and substantial 

portions of Nanda Devi Biosphere 

Reserve fall in these two basins.  The 

wildlife protected areas and the critical 

wildlife areas identified for wildlife in 

different sub-basins of Alaknanda and 

Bhagirathi along with locations of 

commissioned, under-construction and 

proposed HEPs are shown in Fig. 8. 

The distribution limits of two highly 

endangered mammalian species, the 

snow leopard and the Himalayan brown 

bear occur in these basins according to 

WII’s CEIA Report. Many areas outside 

the protected areas also have very rich 

biodiversity values or act as corridors for the movement of large mammals like leopards, bears 

and other carnivores.  

The Ganga and its tributaries are home to a variety of fish species including the endangered 

Golden Mahseer (Tor putitora), snow trout (Schizothorax richardsonii), black mahseer (Tor 

chilinoides) and stone suckers (Garragotylagotyla, Garralamda).
34

 The best natural habitat of 

the mahseer in the Ganga lies between Karanprayag and Rishikesh and in the Mandakini and 

Nayar rivers.
35

 The estimated total habitat length is 350 km. Untreated sewage from Dehra Doon 

and other townships released into the feeder river system in Dehradun district, uncontrolled 

fishing by dynamiting and river bed mining activities in the Song river, the only spawning stretch 

between Rishikesh and Haridwar, have diminished the Golden Mahseer population in Haridwar 

in the recent past. Poaching is another major threat to it. 

The snow trout, a keystone species in its reach, is found in the main stems of the Bhagirathi and 

Alaknanda rivers. It requires clean, cold waters habitats. Changes in its population have 

consequences for the entire ecosystem.  

                                                           
33   WII (2012): Assessment of Cumulative Impacts of Hydroelectric Projects on Aquatic and Terrestrial Biodiversity in 

Alaknanda and Bhagirathi Basins, Uttarakhand, Wildlife Institute of India (WII), Dehradun, p.48.   
34   Ibid: Chapter 5.  
35    A.J.T. Johnsingh, A.S. Negi, & D. Mohan (2006): Op. Cit. 

Source: WII 

Fig. 8: Biodiversity values & protected areas in the Alaknanda 

& Bhagirathi basins 
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The rain-fed Nayar and Balganga rivers are critical for fish conservation as they are the only 

natural breeding areas left intact for migratory fishes such as the mahseer and the snow trout.
36

  

Jhilmil Jheel, a wetland on the banks of the Ganga near Haridwar, is home to the Barasingha or 

swamp deer (Rucervus duvaucelii), of which there are currently only 3,500 to 4,000 specimen in 

India, and has been classified as vulnerable. This deer’s population is showing an alarming 

decreasing trend overall. The population in Jhilmil was discovered only in 2005. The area was 

subsequently declared a Wildlife Conservation Reserve.
37

 

In its CEIA Report WII has ranked 13 out of 18 sub-basins in Uttarakhand’s Ganga basin ‘very 

high’ in bird diversity values because of their total species richness, presence of a high number 

of RET and IPWA protected species like the Cheer Pheasant. It says that the Mandakini and 

Birahi Ganga sub-basins support the highest species richness. The eastern distribution limit of 

the Western Tragopan, a vulnerable pheasant found only in India and Pakistan, is the Mandakini 

sub-basin.  

3.3 River Health 

Discharge 

River Ganga is an international river. Discharge data is officially gathered at various locations by 

the Central Water Commission (CWC). This data, however, is classified. Unofficial data is for 

short time periods and hence the reliability is less. The data in Table 5 has been compiled from 

relatively reliable sources. It suggests that at the confluence of the Bhagirathi and the Alaknanda 

at Devprayag, the latter has more than twice as much water as the Bhagirathi.  

Table 5: Annual discharge in R. Ganga and its tributaries in Uttarkhand   
River Location Distance 

from 

origin 

(km) 

Mean 

average 

flow 

(cumecs) 

Annual 

discharge 

(MCM) 

Remarks 

Bhagirathi Loharinag 64  92* 2901  

Bhagirathi Uttarkashi 88 124* 3910  

Bhagirathi Kotli-Bhel IA 181 266* 8389 Kotli-Bhel IA HEP dam site 

Mandakini Kund 43  54* 1689 Singoli-Bhatwari HEP dam site  

Alaknanda Joshimath 60 182* 5738  

Alaknanda Srinagar 182  524* 16525  

Ganga  Rishikesh (from 

Devprayag) 

65 856 26998**  

* AHEC (2011): Study on Assessment of Cumulative Impact of Hydropower Projects in Alaknanda and Bhagirathi Basins up to 

Devprayag, Alternate Hydro Energy Centre, IIT-Roorkee, Roorkee, p.7-43 (MAF figures have been rounded off) 

** A. Gupta (2008): Geomorphology and Management, J. Wiley, p.351. 

 

Fig. 9 shows the mean seasonal flows at Rishikesh. Below Rishikesh large quantities of water are 

abstracted from the Ganga for different purposes. Hence the flow at Haridwar is a highly 

modified flow and is less than the values shown for Rishikesh.  

                                                           
36   WII (2012): Op.Cit., p.96-97 
37    IUCN (2016): "Rucervus Duvaucelii (Barasingha, Swamp Deer)", Iucnredlist.org, accessed on Sept. 20, 2016. 
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The major headstreams of R. Ganga 

have glacial origins. The Bhagirathi 

basin has a total of 238 glaciers of 

varying sizes covering 24 per cent of 

its area.
38

 The Alaknanda basin has 

407 glaciers in all, covering about 38 

per cent of its area. But the estimated 

snow melt contribution to the total 

annual discharge at Devprayag is only 

28.7 per cent.
39

  

R. Ganga’s tributaries bring 

tremendous amounts of sediments, 

especially the minor non-glacial ones 

with steep gradients. Landslides in 

these valleys are an annual feature.  Sometimes these landslides can block the entire river 

channel making a temporary dam. The collapse of such natural dams can have catastrophic 

downstream consequences.  A dam formed on the Birahi Ganga in 1893 collapsed in 1970 and 

aggravated the massive flood damages in the Alaknanda and Ganga sub-basins. A flood in 1978 

in the Kanaujiya Gad, a small tributary in upper Bhagirathi stretch, blocked the Bhagirathi in 

Uttarkashi district. The Mandakini river was blocked near Raonlenk village in Rudraprayag 

district in 1998 by a massive landslide.  Fortunately, however, a small aperture in the natural 

dam led to a gradual reduction in the impounded volume of water and gentle failure of the dam.  

The basin areas above bed levels of about 2200 masl in Uttarakhand are paraglacial zones. They 

contain huge amounts of debris and sediments left behind by retreating glaciers in the past. These 

unconsolidated sediments at the bottom of steep valleys can be easily gathered and transported 

by large floods following heavy rainfall as it happened in June 2013. Such events seem to have a 

decadal recurrence and are extremely destructive of downstream built infrastructure.
40

  

Water Quality 

The Ganga river basin headstreams arise from Himalayan glaciers. The combination of steep 

gradients, high water velocities and absence of major point pollution sources results in high 

levels of dissolved oxygen (DO) and very good water quality. In the lower reaches the levels of 

total dissolved solids (TDS) increase due to the dissolution of minerals, but the values remain 

within acceptable limits. Pollution intolerant algal and invertebrate species are found in the 

upstream natural waters indicating very good water quality.      

A study by Semwal and Akolkar classified the water quality study of Uttarakhand’s rivers into 

five categories from A (clean) to E (severe pollution).
41

  Twenty seven stations in the Ganga 

                                                           
38    EB Report (2014): Op. Cit., p.168. 
39   A. Gupta (2008): Geomorphology and Management, J. Wiley, p.351. 
40   EB Report (2014): Op. Cit., p.97-98. 
41   N. Semwal & P. Akolkar (2006): “Water quality assessment of sacred Himalayan rivers of Uttaranchal”, Curr. Sci., v.91 n.4, 

pp 486-496 
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Fig. 9: Mean Seasonal Flow of R. Ganga at Rishikesh 
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basin fell in class A, two were in class B (slightly polluted), two were in class C (moderately 

polluted) and six in classes D (heavily polluted) and E (severely polluted). The stations in classes 

C, D and E were almost all impacted by HEPs.  

Some locations, however, have faecal contamination problems due to the release of untreated 

municipal wastes directly into the rivers, downstream of large settlements. But the high 

discharge volumes, steep bed slopes and high velocities result in adequate aeration and cleansing 

of the river water in relatively short distances. Some of these locations are Uttarkashi, 

Devprayag, Joshimath, Nandprayag, Karanprayag, Rudraprayag and Srinagar. In addition, the 

pilgrims settlements at Badrinath and Gangotri have reported high coliforms counts during the 

summer tourist season.
42

  

The problem of river water pollution is severe in the large pilgrims towns of Rishikesh and 

Haridwar on the main Ganga river. Ganga river water quality studies were done by People’s 

Science Institute (PSI) at Haridwar in July 2009 and January 2010. They showed that the river 

water did not meet the CPCB standards for outdoor bathing. This was primarily due to the 

continuing discharge of untreated waste water and effluents from various drains directly into the 

river. In January 2010 PSI measured faecal coliform MPN values up to 34 million /100ml against 

the standard of 500/100ml for outdoor bathing! The polluted waters pose a health risk for the 

millions of worshippers who take dips in the holy river.  

Episodic pollution at Haridwar is a major problem during the Kumbh Mela and the Ardth 

Kumbh Mela. Small streams like Suswa and Song in Dehra Dun district that flow into the Ganga 

are also known to carry small amounts of chemicals from industrial units and agriculture farms. 

Threats 

The massive plans to construct 258 HEPs on the Ganga and its tributaries in Uttarakhand pose a 

grave threat to the survival of the rivers and their ecosystems.
43

 Table 6 gives details of the 

planned projects in terms of their sizes. Of the 258 projects, a majority (156) will have installed 

capacities of 5 MW or more. In December 2013, 43 were operating, 24 were under construction, 

22 had received clearances and the remaining 169 were under survey and investigation (S&I). 

The vast majority of the projects under S&I are in the Alaknanda sub-basin, 131 in December 

2013. Since then the major Srinagar HEP (330 MW) has become operational.  

Table 6: HEPs in the Ganga Basin inUttarakhand 

Project 

Size 
Micro-Mini Small Medium Large 

Total 

  ≤ 1MW 
>1MW    

≤2 

>2MW     

<5 

≥5MW ≥25MW ≥ 100 

MW <25 <100 

Sub-basin        

                                                           
42    Anon (2009): Op.Cit,p.4-16 
43   Three large projects upstream of Uttarkashi [Loharinag Pala (600 MW), Pala Maneri (480MW) and Bhaironghati (381MW)] 

were cancelled by the National Ganga River Basin Authority (NGRBA). In December 2012 the Government of India 

notified the 4180 km2 watershed of the approximately 100km stretch of R. Bhagirathi from Gaumukh to Uttarkashi as an 

eco-sensitive zone. All new projects with an installed capacity of more than 2 MW were prohibited. In 2014, an Expert 

Body appointed by MoEF under the direction of the Supreme Court recommended that 23 projects be dropped, including six 

in the Eco-Sensitive Zone.  
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Bhagirathi 
5 (15) 6 (3) 30.75 (9) 233 (17) 360 (9) 4690 

(10) 
5324.75 (63) 

Alakananda 
14.88 

(41) 

18.75 

(11) 

64.1 (17) 739.1 

(58) 

1522.8 

(41) 

4069 

(16) 
6428.63 

(184) 

Ganga 0.35 (2) 5.5 (3) 2.25 (1) 46.7 (3) 0 (0) 674 (2) 728.8 (11) 

Sub Total 
20.23 

(58) 

30.25 

(17) 

97.1 

(27) 

1018.8 

(78) 

1882.8 

(50) 

9433 

(28) 

12,482.18 

(258) 
 Note: Data provided by UJVNL, December 2013. Figures in brackets are for the number of projects. 

River Flows: Indian river managers generally release minimal water downstream of hydropower 

dams. It leads to loss of longitudinal connectivity and lateral integrity. Multiple dams on several 

major rivers and their tributaries in the Ganga basin at numerous locations reduce the length of 

the flowing river. This is the most serious threat to the ecological health of the rivers and their 

ability to perform their natural functions.  

The ratio of the river length diverted to its total length is a good indicator of the cumulative 

impact of multiple dams.
 
The diverted lengths of a few rivers in Uttarakhand’s Ganga basin have 

been variously estimated by Alternate Hydro Energy Centre (AHEC), WII and the Inter 

Ministerial Group (IMG) appointed by the Government of India. IMG recommended that some 

of the rivers be maintained in a pristine state which would mean the cancellation of a few 

projects and hence changes in the river length affected. 

Table 7: Likely cumulative fragmentation by all planned HEPs in the Ganga basin 

S. 

No. 

River  Total 

River 

Stretch 

(km) 

Percentage of river 

length affected 

Remarks 

     AHEC WII IMG#   

Bhagirathi Basin           

1 Bhagirathi  217 81 70.7 53   

2 Asi Ganga 20.5 59 53.4 0  IMG recommended that this river be 

kept in a pristine status. 

3 Bal Ganga 37 35 39.8 5  IMG recommended that this river be 

kept in a pristine status. 

4 Bhilangana 109 41 36.1 8   

5 Small Tributaries 73 28 22.5 39   

 Total 456.5 53.5 48.7 23.0   

S. 

No. 

River Total 

River 

Stretch 

(km) 

Percentage of river 

length affected 

Remarks 

 Alaknanda Basin      

6 Alaknanda 224 65 48 25   

7 Dhauliganga (W) 92 99* 93.6* 48 Upper reach to be kept pristine.  

8 Rishi Ganga 38.5 32 28.6 3 IMG recommended that this river be 

kept in a pristine status. 

9 Birahi Ganga 29.5 36 74.3 5 IMG recommended that this river be 

kept in a pristine status. 
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10 Nandakini 44.5 24 34.9 24   

11 Mandakini 81 51 43.7 41   

12 Pindar  114 39 30.7 23   

13 Small Tributaries 83 30 22.6 26   

 Total 706.5 53.2 53.3 27.6   

Note: *AHEC and WII have only considered the 50 km stretch of the river from the first project. Upper reaches of the river 

(42 km) were not counted.IMG has considered the total river length of about 92 km.  

#Has recommended cancellation of new projects on Asiganga, Balganga, Rishi Ganga and Birahi Ganga.   

 

Loss of aquatic biodiversity: Alteration of river flows, including longitudinal fragmentation, 

changes the nature of the substratum or the structure of the river bed and hence the local currents. 

This physically alters the habitats available for the variety of aquatic organisms from 

microscopic planktons to benthic invertebrates and fish. This in turn affects the distribution, 

abundance and diversity of in-stream organisms across the aquatic food chain. The passage of 

living organisms through long tunnels of diversion HEPs affects their survival due to inadequate 

availability of oxygen. Benthic invertebrates and fish can be crushed in the turbines or sliding 

down spillways, reducing their populations and affecting the food chain downstream.  

CPCB monitoring at various locations, including 11 HEP sites in Uttarakhand, showed that the 

populations of sensitive species in the reservoir and downstream of the dam/barrage declined 50 

per cent to 90 per cent compared to the reference stations, whereas the tolerant species’ 

populations increased.
44

 Benthic macro-invertebrate densities and aquatic diversity have declined 

downstream of the Maneri-Bhali I and II dam sites on the Bhagirathi.
45

 WII’s CEIA report 

indicated that the aquatic biodiversity value of the Bhagirathi had declined from very high to 

high due to the Maneri-Bhali II and Tehri HEPs. Once the Koteshwar and Kotli-Bhel IA projects 

are commissioned no stretch of the Bhagirathi will have a very high aquatic biodiversity value. 

Lack of connectivity limits the territory of migratory species. The localized populations become 

more vulnerable with increasing fragmentation. Wildlife Institute of India (WII) has estimated 

that 87 per cent of the 76 fish species found in the Alaknanda and Bhagirathi basins could be 

potentially affected if all the HEPs planned in these basins are eventually constructed.
46

 The 

mahseer and snow trout habitats are the most threatened. 

While the Golden Mahseer could be seen in large numbers around Har-ki-Pauri in Haridwar 

around 50 years ago, diversion of water for the Chilla hydropower station has resulted in a drop 

in their numbers.
47

 Now they are usually found in Haridwar only during or immediately after 

floods. The Chilla HEP downstream of Rishikesh has also reduced the mahseer’s access to its 

main spawning ground on the Nayar river – upstream of Rishikesh. As a result fewer mahseer 

fish reach Srinagar. With the construction of the large 330 MW HEP at Srinagar it is doubtful if 

                                                           
44

  CPCB (2007): Annual Report 2006-2007, Central Pollution Control Board, New Delhi. 
45

     H.R. Singh, N. Kumar & N.K. Agrawal (2008): “Ecological Parameters of the Bhagirathi”, Report submitted to 

the High Level Expert Group (HLEG), National Thermal Power Corporation, New Delhi. 
46

  WII (2012): Op.Cit., p.107. 
47

    NMCG (2016): Indigenous fish species of the Ganga, National Mission on Clean Ganga, available online at              

http://nmcg.nic.in/BioFish.aspx 
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the mahseer species will now be seen upstream of the project. If the Kotli-Bhel II project is 

constructed it will cut off the mahseer’s Nayar spawning ground from the Bhagirathi and 

Alaknanda rivers. 

Water Quality: Gangajal is said to be divine. The water of river Ganga is often preserved by 

devotees for long periods because its quality does not deteriorate. Its high self-purifying capacity 

is unmatched by other rivers of the world, including other rivers in Uttarakhand.48  

A comprehensive study by National Environmental Engineering Research Institute (NEERI) 

highlighted the deleterious effect of the Tehri dam on the unique self-purifying ability of 

Gangajal.
 49

  It attributed the self-purifying capacity of the Ganga to adsorption of coliphages and 

other microorganisms onto sediment surfaces, the proliferation of coliphages and their predation 

on coliforms in the Ganga water. The study data indicated that the blocking of sediments behind 

the dam diminished this unique property of Gangajal downstream of the Tehri dam.  

HEPs transform a flowing water ecosystem into a stagnant water one with low velocity, low 

mixing and turbulence, limited aeration, sedimentation, thermal stratification and longer 

residence times. These physical changes affect the water quality. Impoundment behind dams and 

barrages reduces the DO content. NEERI reported that Water Quality Index values of all the 

Tehri reservoir water samples were lower than those of the river water, showing a clear effect of 

impoundment. A similar effect was also reported for the Maneri-Bhali-I reservoir.  

Semwal and Akolkar reported bio-monitoring results for  sampling locations at the Maneri-Bhali 

I HEP on the Bhagirathi and one dam each then under construction on rivers Alaknanda 

(Vishnuprayag HEP) and Bhagirathi (Tehri dam) among others.
50

 They observed stagnant water 

bodies behind barrages and concluded that ‘these disturbances have drastically changed the 

ecological sustainability of rivers in the state’. They reported a total absence of benthic macro 

invertebrates in the resrvoir and downstream of the Maneri-Bhali I HEP.  

Water quality studies conducted by People’s Science Institute (PSI) for locations between 

Gangnani, upstream of all dams on the Bhagirathi, and a point downstream of the Tehri dam 

showed that the self-cleansing and self-purifying capacity of the downstream samples were 

significantly lower than those of the upstream samples. The study also showed a cumulative 

negative impact of multiple dams on the river.
51

  

During the pre-construction and construction phases large amounts of overburden from the side 

slopes, muck and debris are routinely disposed off in the river increasing turbidity, cutting off 

light at the deeper levels and affecting the abundance of the aquatic biota. Such changes were 

                                                           
48

  D.S. Bhargava (1977): “Water Quality in Three Typical Rivers in U.P. – Ganga, Yamuna and Kali”, Ph.D. 

Thesis, IIT-Kanpur. 
49

  The Tehri Hydro Development Corporation India Limited (THDC) engaged NEERI to investigate the impact of 

the Tehri dam, if any, on the water quality of the Bhagirathi river and the upper stretch of the Ganga River after 

the dam had been commissioned. NEERI did the water sampling between May 2008 – May 2009 and in 

October 2010. 
50  N. Semwal & P. Akolkar (2006): Op.Cit. 
51     EB Report (2014): Op.Cit., p. 49-51. 
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reported during the construction of the Tehri 

HEP. They damaged the migratory routes of 

the mahseer.
52

 

Mountains of soil and debris dumped over 

denuded slopes, often with inadequate 

retaining walls, at the Srinagar HEP (330 

MW) during the construction phase sharply 

increased the turbidity levels from 0.91 

upstream of the dam to 6.52 NTU 

downstream. At Srinagar the fecal coliform 

(FC) value rose from 43 MPN/100ml 

upstream of the dam to 150 MPN/100ml 

downstream, possibly due to the waste water 

coming from the project workers’colonies.
 53

  

In general there is poor adherence to the protocols for muck disposal and equally poor regulatory 

action. Improper or inadequate muck disposal can be quite disastrous in times of heavy floods. 

Highly concentrated flows, when there is an exceptionally high sediment to water ratio, can be 

highly erosive in areas where the channel is relatively steep. Evidence of such hyper-

concentrated flows was visible in the Mandakini valley and in the Alaknanda valley (in the 

vicinity of the Vishnuprayag project) after the 2013 floods.  Wherever the HEP muck was kept 

along the river banks without proper protection, it contributed to aggravating the flood damage.
54

  

Srinagar town in the Lesser Himalaya was another example of destruction caused by the addition 

of the project’s muck to sediments coming from upstream during the June 2013 flood.
55

  The 

National Green Tribunal (NGT) held the Srinagar HEP developer responsible for the damages 

caused to the residents of the town and asked the project authorities to pay a compensation of Rs 

9.26 crore.
56

 The Tribunal rejected the company's contention that an "Act of God" was 

responsible for the damages.  

Forests & Biodiversity: HEPs have life cycle impacts on forests and terrestrial biodiversity in 

the river basin. Deforestation begins in the pre-construction phase with land required for road 

building, quarrying and housing colonies. It leads to loss of habitats for terrestrial wildlife. 

Annual cycling of water levels in reservoirs during the operation of storage projects like the 

                                                           
52   R.C. Sharma (2003): “Protection of an endangered fish Tor tor and Tor putitora population impacted by transportation 

network in the area of Tehri Dam Project, Garhwal Himalaya, India”, in Proceedings of the 2003 International Conference 

on Ecology and Transportation, Eds. C.L. Irwin, P. Garrett and K.P. McDermott, North Carolina State University, Raleigh, 

NC, pp. 83-90. 
53    AHEC-IIT R (2011): Assessment of cumulative impact of hydropower projects in Alaknanda and Bhagirathi basins, 

Roorkee, p.6-28. 
54   N. Rana, Sunil Singh, Y.P. Sundriyal, and N. Juyal (2013): “Recent and past floods in the Alakanda valley: causes and 

consequences”, Curr. Sci., 105, pp. 1209−1212. 
55     EB Report (2014): Op.Cit., Chapter 3. 
56     S. Ghosal (2016): “NGT asks Alaknanda Hydro Power to pay Rs 9.26 cr”, Bus. Standard, New Delhi, August 22nd.  

Ravi Chopra 

Fig. 10: Overburden and muck dump along R. 

Alaknanda upstream of Srinagar (May 2008) 
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Tehri dam causes landslides and deforestation along the rim of the reservoir. Deforestation due 

to this project has affected 462 plant species under 99 families.
57

  

The most serious impact, however, is the irreversible loss of riverine ecosystems due to 

submergence by reservoirs and alterations in the flow pattern of the river. They are sensitive 

‘edge’ habitats that ensure exchange of energy and nutrients between the aquatic and upland 

ecosystems. They cannot be replaced elsewhere because they can survive only along the banks of 

specific water bodies. 

Riverine forests along the Bhagirathi and Alaknanda river systems support a large number of 

RET floral and faunal   species. They are critical corridors for migration of several faunal and 

floral species. A habitat for partridges has been lost with the disappearance of the scrub 

vegetation around the Tehri reservoir.
58

 Once the Kotli-Bhel IA project is built, an 87 km stretch 

of riverine ecosystems between Chinayalisaur and Devprayag will be lost completely. A similar 

loss has occurred in a 24 km stretch of R. Bhilangana upstream of the Tehri dam. The Srinagar 

and Vishnugad-Pipalkoti HEPs will together submerge almost 50 km stretches along the 

Alaknanda. If built in the future, the Kotli-Bhel IB and the Kotli-Bhel II on the Alaknanda and 

Ganga will add to these irreversible losses. 

HEPs also fragment and destroy wildlife habitats. Poaching of wild animals and plants, noise and 

traffic disturbances, air pollution and disruption of migratory corridors all impair the biodiversity 

values of river basins. The maximum impacts may be felt in the Dhauliganga (W) river valley, 

the uppermost major tributary on the left bank of the Alaknanda. Five major (>100MW) projects 

are being built there in a 50 km stretch of the river. The last four of them are located in the buffer 

zone of the Nanda Devi Biosphere Reserve which has a large number of endemic plant species 

and several animal species on the IUCN Red List, including the snow leopard, musk deer, 

Asiatic black bear, cheer pheasant and the blue sheep.  

Many HEPs have been sanctioned inside protected areas in Uttarakhand’s Ganga basin. Among 

the existing projects the Chila HEP, inside the Rajaji National Park, is known to have affected 

the movements of elephants in the Park.
59

 Two small projects are proposed on the Rishiganga 

inside the core zone of the Nanda Devi National Park and two have been sanctioned on the 

Mandakini river inside the Kedarnath Musk Deer Sanctuary. Another project is located just at its 

boundary.  

Landscape impacts: Scarred landscapes are visible where HEPs have been constructed or are 

under construction. Visitors to Gangotri are shocked by the dry river beds downstream of the 

Maneri Bhali I and II HEPs in the upper Bhagirathi valley. Construction activities at the now 

abandoned Loharinag-Pala project have damaged the very high quality, tranquil, forested 

landscapes in this upper Bhagirathi Valley. Those going to Badrinath are equally shocked by the 

                                                           
57  V. Govardhan (1993): Environmental Impact Assessment of Tehri Dam, Ashish Publishing House, New Delhi, pp.348-373. 
58      B.S. Adhikari, S.K. Uniyal, G.S. Rawat and A. Rajvanshi (2009): “Vegetation structure and community patterns of Tehri 

Dam Submergence Zone, Uttarakhand, India”, EurAsian Journal of Biosciences, Issue 3, p.40. 
59    A.J.T. Johnsingh, S.N. Prasad, & S.P. Goyal (1990): Conservation status of the Chilla–Motichur corridor for Elephant 

movement in Rajaji–Corbett national parks area, India. Biological Conservation, 51, 125–138. 
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sight of the dry river bed in the non-monsoon season downstream of the 400 MW Vishnuprayag 

project at Lambagad -- in a pristine stretch of the upper Alaknanda valley.  

Uttarakhand’s Ganga basin will see rapid destruction of very high and high quality landscapes 

with the projected completion of bumper-to-bumper HEPs – one almost every 20 to 25 km -- 

planned in many of its pristine river valleys north of the MCT.   

Disasters: Submergence around the reservoirs of storage projects and tunneling in the mountains 

at diversion projects have destabilized mountain slopes leading to deforestation, loss of springs, 

damage to housing and fields and 

threatened the lives and livelihoods of 

the local populations.  

 Several official committees have 

confirmed that landslides and 

subsidence on the rim of the Tehri dam 

reservoir have occurred due to the 

raising and lowering of the water 

level.
60

 In May 2008 the Supreme Court 

ordered the relocation of about two 

dozen villages.
61

  But almost every year 

new fissures are reported and the 

affected communities demand relocation. 

A landslide at Chãyeen village in Chamoli district is perhaps the most reported tunneling disaster 

in Uttarakhand. A 12 km long head race 

tunnel carries water from the 400 MW 

Vishnuprayag HEP barrage to Hathi Parvat 

opposite Joshimath. A penstock delivers 

the water to the power house located about 

950m below by the Alaknanda river.  

In late 2007 villagers noticed water 

leakages in the vicinity of the tunnel, 

followed by ground subsidence and silt-

laden water gushing into a small nearby 

mountain stream. Cracks appeared in 

several houses and deep fissures in several 

fields in Chãyeen village, located on the 

slope. In November 2007 a large arch-shaped 

section of the slope slid about 5-7 m (See Fig. 12). A road on one side of the bridge over the 

mountain stream fell over 20 ft. as a result of the slide. The slope failure destroyed houses, felled 

                                                           
60     EB Report (2014): Op. Cit., Chapter 2. 
61  G.S. BISHT (2009): “Daraknay Lagey Baandh Kay Ooper Kay Gaon”, Hindustan, February 5, 2009, (Hindi). 

Ravi Chopra 

  Fig. 12: Land subsidence at Chãyeen village 

Ravi Chopra 

Fig. 11: Landslides around Tehri dam reservoir 

Ravi Chopra
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trees and damaged fields and roads. It damaged a power line tower and threatened the power 

house itself. Twenty five households were rendered homeless.  

An official team in December 2007 wrote, “Seepage of water from any of the subsurface arteries 

supplying water to the turbines installed under ground beneath the Chãyeen village could be the 

most likely cause of subsurface erosion leading to ground subsidence.”
62

  

A Tunnel Boring Machine caused a major tunnelling accident in the vicinity of Joshimath 

resulting in the leakage of 60-70 million liters of water daily from the unfinished head race 

tunnel of the Tapovan-Vishnugad HEP. Even after a month, the aquifer had not dried out.
63

  

An MoEF-appointed Committee consisting of officials and three Expert Members of the 

National Ganga River Basin Authority (NGRBA) visited the now abandoned Loharinag-Pala 

HEP in the upper Bhagirathi valley in January 2010 to investigate compliance with the project 

sanction conditionalities. The report of the NGRBA experts mentioned the drying of a spring 

used by the villagers and their animals in Salang village. The developer (NTPC) had accepted 

responsibility for this damage.  

Residents of Payal village located on the right flank of the Koteshwar reservoir rim have 

complained of land subsidence and damage caused to houses and fields after the Koteshwar 

reservoir water was released in September 2010.  

Construction at the Phata-Byung project on the Mandakini started in 2008. In July 2010, 

villagers in Shershi village complained that their houses had been damaged due to blasting for 

the HRT. A PWD enquiry listed damages to 115 houses and other structures in the village. A 

sum of Rs. 13,57,228 was ordered by the District Magistrate to be given as compensation, after 

an agreement with the company officials. 

Conclusions: The Ganga in Uttarakhand and its headstreams are basically healthy, especially 

their upper Himalayan reaches. In the foothills, however, the presence of large towns and 

industries has polluted the waters and led to decrease in the aquatic biodiversity and populations. 

Today their survival itself is gravely threatened by the huge number of hydropower projects 

proposed all along their lengths. The floods disaster of June 2013 is a warning about the dangers 

that these projects face and pose.  

4. Western Ramganga Basin 

Of the four main river basins in Uttarakhand, the Western Ramganga basin is the only one that 

has no glacial contribution. The river is mainly rain and springs-fed. Some snowfall occurs 

during winter at the higher altitudes. This small river has no major obstruction to its course until 

almost its exit from Uttarakhand.  Fabulous wildlife is found in the lower Western Ramganga 

basin, where it winds through India’s oldest National Park, the Jim Corbett National Park 

established in 1936.  It is also the first protected area under Project Tiger. 

                                                           
62     R. Chopra (2012): Hydropower Development in Uttarakhand, Research report submitted to WWF-India, New Delhi. 
63  P. Rautela & M.P.S. Bisht (2010): “Disaster Looms Large Over Joshimath,” in Curr. Sci., v 98 no. 10, May 25, 2010, 

p.1271.  
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4.1 River Course

Unlike glacial rivers that start from lofty snowy peaks, even large rain-fed rivers like the 

Narmada, Godavari or 

Krishna have humble 

origins – usually a small 

spring. Typically a temple 

is built around the spring 

source. Uttarakhand’s 

Western Ramganga river 

emerges from the eastern 

slopes of the Doodhatoli 

mountain range in the form 

of a tiny spring in a village 

temple at Diwali Khal. The 

source is so small that a 

blackboard in the temple 

calls it ‘Ram nali’ and then 

as an afterthought adds 

‘Ram Ganga’.  

The Doodhatoli range is the highest mountain range in Uttarakhand’s middle Himalayan region. 

Its highest point, Kodia Bagad, is 10,300 ft (~3120m). The Western Ramganga flows for 370 km 

before it joins River Ganga at Kannauj in Uttar Pradesh.
64

 It flows for about 158 km in 

Uttarakhand before it exits the state at Kalagarh. Its basin area in Uttarakhand is 3134 km
2
, just 

over 10 per cent of its total basin area (30,641 km
2
). Nearly half of the Uttarakhand basin area is 

covered with forests and 30 per cent is cultivated.
65

 The remainder consists of grazing pastures 

and degraded waste land. 

The Western Ramganga descends from the Doodhatoli slopes to Gairsain in Chamoli district and 

then flows past the towns of Chaukhutiya, Masi,  Kedar (confluence with Binugad), Jainal, 

Bhikiyasain -- where it meets the Gagas, and Marchula, all in Kumaon, before it enters the Jim 

Corbett National Park. The Ramganga’s most important tributary in Uttarakhand, R. Kosi, 

however, joins it only in Uttar Pradesh at Chamraul village in Rampur district.
66

 A temple marks 

this confluence.   

                                                           
64  AFC (2012): Report on Environmental Evaluation Study of Ramganga Major Irrigation Project, Agriculture Finance 

Corporation, Hyderabad, p.16. 
65   Ibid: p. 21. 
66  http://cpcb.nic.in/Highlights/2007/1-14.pdf 

Fig. 13: Western Ramganga basin in Uttarakhand 
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4.2 River Narratives 

History    

The Western Ramganga is also known as Rahab in local folklore. The Delhi Sultanate fought a 

fierce battle in the mid-thirteenth century when its army of tried to reach Ramganga (Rahab) and 

enter eastern Uttarakhand.
67 

 

The river’s mid-catchment has many important temples – Daira Binsar and Dunagiri (source of 

Gagas) among others. The town of Chaukhutiya (meaning four legs) was the capital of the 

Katyuri Dynasty. It is known for ruins from the Katyuri period. The Western Ramganga valley 

between Chaukhutiya and Bhikiyasain is known for archeological finds, particularly ancient 

burials dating back to the first millennia B.C. Taleshwar copper plates were found in the Binugad 

sub-watershed.  

A simple memorial in an oak forest in Doodhatoli village commemorates Garhwal’s well-known 

freedom fighter Veer Chandra Singh Garhwali, who led fellow soldiers of the Garhwal Rifles 

and defied the orders of a British Captain to fire on thousands of unarmed non-violent Pathan 

demonstrators in Peshawar on  April 23,1930.  

Biodiversity 

Altitudinal variation gives rise 

to diverse climate and biota in 

the Western Ramganga basin. 

The average maximum and 

minimum temperatures vary 

between 34°C in the summer 

and about 3°C during winter. 

The average annual rainfall is 

about 900 mm with about 75 

days of rain.   

The distinctive feature of the 

Western Ramganga Valley is 

its biodiversity. The upper 

slopes of the Doodhatoli range 

are dominated by oak and 

rhododendron forests, 

important fodder species, 

besides chir, deodar, kail and 

fir trees and ringal stands. The 

name Doodhatoli – meaning a 

bowl of milk – reflects the 

                                                           
67  B. Kukreti (2014): Re: History of Uttarakhand, Kumaon & Garhwal, accessed at http://www.merapahadforum.com/ 

uttarakhand-history-and-peoples-movement/history-of-uttarakhand-kumaon-garhwal-(-)/290/ on October 4, 2016 

    Anup Shah 

Fig. 14: Western Ramganga’s dangerous beauty 
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presence of buffalo and cow herds that pastoralists bring here to escape the summer heat in the 

plains. Further downslope are potato farms and orchards. Then one descends to the wide 

agricultural valley between Chaukhutiya and Marchula. Further downstream, where the river 

enters the Jim Corbett National Park, sal and sheesham forests are prominent.  

Jim Corbett’s name is associated with man-eating tigers. But the 1288 km
2
 Corbett Park not only 

has fierce Bengal tigers, majestic Asian elephants, cheetal, and sambhar but also over 500 animal 

species, 488 plant species and an estimated 580 avian species. The river itself is an anglers’ 

paradise, famous for the golden Himalayan Mahseer, and the monster catfish (Goonch) – the 

only catfish in the world with teeth! Not too long ago gharials were introduced in the reservoir. 

Otters, turtles and crocodiles are other prominent species in the Corbett stretch of the Western 

Ramganga. Migratory birds, sauras cranes dot the wetlands in the Park.  

The river has several popular angling spots for the endangered Golden Mahseer. The key threats 

to the fish are the use of dynamite for fishing, sand mining, removal of riparian vegetation and 

diversion of water.
68

 Regulated angling for this fish has been promoted at Bikhyasen in Almora 

district as a conservation measure. Income from sales and services to the angling community by 

the local villagers provides them an alternative livelihood to over-fishing with the use of 

dynamite. Local temples have also joined campaigns to abandon such destructive practices.  

 

4.3 River Health 

Discharge:  

Long term mean 

monthly data at 

Marchula, just 

before the river 

enters the Jim 

Corbett National 

Park is shown in 

the Fig. 15 

below. It shows a 

13-fold variation 

between the 

minimum mean 

monthly flow 

(April-May) and the maximum mean monthly flow (August).
69

  

                                                           
68   V. M. Atkore, K. Sivakumar & A. J. T. Johnsingh, (2011) : “Patterns of diversity and conservation status of freshwater 

fishes in the tributaries of River Ramganga in the Shiwaliks of the Western Himalaya”, Current Science, 100(5), pp.731–

736.  
69  WWF-India:  Report on Ramganga Environmental Flows Assessment and Trade-offs for its implementation, (under 

publication).  

Source: WWF 

Fig. 15: Mean monthly flows at Marchula 
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The Ramganga or Kalagarh dam in the Jim Corbett National Park, constructed in 1974, obstructs 

the river’s flow to store water for irrigation, power generation, flood control and to supply 

domestic water to Delhi. It is located 3 km upstream of the river’s entry into the plains near 

Kalagarh village. The dam and its catchment lie in Uttarakhand state but the entire command 

area is in Uttar Pradesh. It has an installed capacity of 198 MW to generate 451 million units 

(kwh) of power annually. The reservoir submerges 55 km
2
 of the Jim Corbett Park. 

The Golden Mahseer migrates upstream into the Ramganga from the Ganga. But the 

multipurpose dam at Kalagarh is a barrier to this migration. The fish passage constructed here 

has rarely worked.
70

 An 82.5 km long irrigation feeder channel connecting the reservoir and 

River Ganga serves as an alternative route for fish migration.  

The Western Ramganga enters Uttar Pradesh just downstream of Kalagarh and flows through six 

districts before it joins the Ganga on its left bank near Kannauj. Diversion of its water by two 

barrages downstream of the Kalagarh dam leaves it dry for more than half its length.  

Water Quality:  

A multi-year (2005-08) study of the Western Ramganga water quality showed that at Kalagarh 

the water quality ranged from permissible pollution levels during the monsoon season to slight 

pollution in the post monsoon period. No sample was fit for drinking without treatment. Lower 

down in Uttar Pradesh heavy abstraction of water for several towns and high levels of pollution 

from their industries reduced the river to an excessively polluted stream.
71

 Monitoring of benthos 

and physico-chemical parameters further upstream, between Chaukhutiya and Bhikiyasen, 

during 2009-12 indicated that the river water quality was habitable for fish and development of 

aquaculture.
72

 Physico-chemical and micro-biological monitoring in the entire Uttarakhand 

stretch revealed microbiological contamination in the pre-monsoon and post-monsoon samples 

and the presence of pesticides (BHC) in the post-monsoon period between Chaukhutiya and 

Bhikiyasen, the agricultural reach of the river.
73

 

Thus upstream of the Kalagarh dam, the Western Ramganga is a healthy river. But downstream 

of the dam, more barrages further curtail its flows and the addition of municipal and industrial 

wastes to the river and its tributaries leave it gasping for life before it joins R. Ganga. 

4.4 Kosi Sub-basin 

River Course:  

The Western Ramganga’s most important tributary, River Kosi, is a springs and rain-fed river. 

Three mountain streams from the Dharpani Dhar spring sanctuary of the Pinath peak (Doodhatoli 

range) in Almora district merge together at the base of the mountain to form R. Kosi. Its 

                                                           
70  AFC (2012): Op. Cit., p. 187. 
71   M. Alam & J.K. Pathak (2010): “Rapid Assessment of Water Quality Index of Ramganga River, Western Uttar Pradesh 
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72   R. Verma (2013a): “Current status of physico-chemical characteristics and biological factor of W. Ramganga River in 
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73   V. Tare (2014): “Collation of Water Quality and Pollution Data of the River Ramganga”, WWF-India, New Delhi, pgs. 15. 
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catchment area is 3420 km
2
 and its total length is 240 km.

74
 It provides lifeline water supply to 

the towns of Kausani, Almora and Ramnagar.  

After the large extraction of water for Almora town, the heavily depleted stream is revived with 

the Suyal river joining it just past the Almora ridge. Thereafter up to Garampani (Khairna) the 

river bed contains a lot of boulders that have rolled down the highly degraded mountain slopes of 

the valley over time.   

As R. Kosi approaches the town of Ramnagar, it forms the eastern boundary of Corbett National 

Park. This stretch offers anglers locations for Mahseer fishing. It has a variety of birds, including 

migratory birds. During exceptionally dry summers, wild animals come to the river banks to 

drink water.  

River Health:  

The Kosi river water is heavily abstracted for irrigation and drinking water supply to villages 

and towns in its catchment, besides in-stream uses like bathing, fishing, cremation on the banks 

and dumping of wastes. The heavy water extraction on top of a low rainfall regime, extensive 

deforestation and changing rainfall pattern has severely curtailed the river flows, especially the 

lean flows over the last four decades.
75

  

Locally the Kosi is also known as Kosila or Kaushalya. The three mountain streams that merge 

to form R. Kosi are no longer perennial. Once the river reaches the base of the Pinath mountain 

most of its water is extracted by the military pumping station to supply drinking water to Kausani 

cantonment. For large parts of the year the river loses its longitudinal integrity at this stage. It 

begins to gain considerable volume about 15 km later, after Someshwar, when it is fed by a 

number of small mountain streams. The Kosi’s bed in this reach, past Almora town, is strewn 

with rocks.  

In recent decades decreasing 

inflows and heavy pumping to 

supply nearby villages have led 

to severely declining summer 

season flows even after 

Someshwar. In several stretches 

up to Almora, the river 

becomes a series of barely 

continuous pools. Inadequate 

water for Almora in 2003 led to 

an outcry for the construction 

of a dam on the Kosi to 

                                                           
74   M. P. Sharma (2007): “Water Quality Mapping of River Kosi”, presentation at Fifth Steering Committee Meeting of 

ASSESS-HKH Project, NECS, Thimpu, Bhutan accessed on Oct 8, 2016 at http://www.assess-hkh.at/downloads/ 
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75   J. S. Rawat (2014):”Impact of Climate Change in the Non-Glacial Fed Himalayan River System”, Centre of Excellence for 

Natural Resources Data Management System, Kumaun University, Almora. Pdf version accessed at http://www.global-

summit.com/speaker-pdfs/2014/jiwan-rawat-professor.pdf on October 7, 2016. 

Source: J. S. Rawat (2014): Op Cit 

Fig. 16: Minimum annual water discharge at Kosi bridge 
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impound its flow. A barrage was completed in 2015, but even in the summer of 2016, Almora 

faced a problem as excessive silt in the water choked the pump.   

Water Quality:  

In recent years the water quality (WQ) of R. Kosi has deteriorated severely. The Central 

Pollution Control Board (CPCB) reported results of bio-mapping of the river’s WQ along its 

length between 2000 and 2006.
76

 Coliform contamination was observed throughout the river. 

Organic pollution was low up to Ramnagar but increased thereafter due to discharge of 

untreated sewage at Ramnagar. Paper and pulp units near Kashipur were discharging untreated 

effluents into the river near its exit from Uttarakhand. 

Another water quality mapping study of the river in 2007 indicated that for much of the stretch 

up to Ramnagar the water quality was good to very good but deteriorated after that.
77

  

A pre-monsoon and post-monsoon study in 2011-12 showed that while the Kosi’s water quality 

was acceptable during both periods for irrigation, it was unacceptable during both periods for 

drinking without treatment. The main problem was bacteriological contamination. All other 

parameters were within acceptable limits, except iron content (pre-monsoon) and turbidity 

(mainly post-monsoon).
78

 

In recent years, the population of Almora town has grown very rapidly, albeit outside the 

municipal limits. Untreated sewage from a large part of the city finds its way into the Suyal. A 

sewage treatment plant in Almora is dysfunctional. 

5. Kaliganga/Mahakali Basin 

River Kaliganga (or simply Kali) is an international river, serving as the border of Uttarakhand in 

India with Nepal. It drains an area ranging from the snowbound inner Himalayan peaks over 

7000 m high to the subtropical terai region of the state at an elevation of barely 200 m above 

mean sea level. Of the three major glacial river basins in Uttarakhand its basin is presently the 

least disturbed by people, with a minimum number of extant hydropower stations in it.
79

  

The river has various names. Its Nepali name is Mahakali, in Uttarakhand it is known as the Kali 

or Kaliganga. Once it enters the southern terai region it is known as the Sharda or Sarda. It 

eventually joins the Ghaghra in Bihar. 

5.1 River Course 

The source of R. Kali is disputed. Its main stem is formed by the confluence of the Kali stream 

originating from Taklakot in the east and the Kuthi Yankti from the Zanskar range in the west, at 
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Kawa Malla in Darchula district of Nepal.
80

 The Kali, or Kalapani, is mostly springfed, while 

Kuthi Yankti emerges from Himalayan glaciers. The Kuthi-Yankti valley is known for marine 

fossils from a past geological age, often exposed by avalanches and seasonal glaciers.
81

  

Out of its total length of about 

350 km, R. Kali flows about 

223 km along the 

Uttarakhand-Nepal border. Its 

northernmost major tributary 

on the Indian side is the 

glacial Dhauliganga (E) or 

Darma, which meets the Kali 

at Tawaghat. Further 

downstream at Jauljibi is its 

confluence with the glacier-

sourced Gori Ganga. After 

Jauljibi the Kali exits the 

alpine region and is joined by 

the Saryu near Pancheshwar. 

The latter, mainly a spring-

fed river, is the longest tributary of R. Kali. Their confluence is also the site of the proposed 

multi-purpose Pancheshwar dam. The last important tributary on the Indian side is the spring-fed 

Ladhiya. On the Nepali side it is joined by two major tributaries, the Chamlia and the 

Chavandigad. The river’s total basin area is 14,871 km
2
 up to the Upper Sharda Barrage at 

Banbassa, 34 per cent of which lies in Nepal. 

The Mahakali valley is also known as the Vyas valley. Rishi Vyas is believed to have resided in 

caves here at one time. According to local legend he once delivered the villages from a severe 

drought and has since been worshipped and invoked by the locals before important events.
82

 

5.2 River Narratives 

Biodiversity  

The tremendous variation in altitude in the Kali catchment has bred an abundance of terrestrial 

biodiversity. The Askot landscape within it is alone home to over 2300 plant species, including 

over 47 per cent of the Northwestern Himalayan orchid flora, 29 mammal species and 225 avian 

species.
83

 Three bird species (Satyr Tragopan, Monal Pheasant and Cheer Pheasant) are, 

however, critically endangered.  

                                                           
80   S.M.A. Salman & K. Uprety (2002): Conflict and Cooperation on South Asia’s International Rivers: A Legal Perspective, 

World Bank Publications, p.97  
81   M.M. Sharma (1977): Through the Valley of Gods, second ed., Vision Books, New Delhi. 
82   Ibid. 
83   ATREE (undated): Biodiversity Conservation and Rural Livelihood Improvement Project, report accessed at 

www.moef.nic.in/sites/default/files/Askot%20Final_3.pdf on October 5, 2016. 

Fig. 17: Kali river basin in Uttarakhand 
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The cold waters of R. Kali are ideal for Mahseer and other species such as the giant catfish called 

Goonch. The cold water Mahseer are abundant in the stretch near Pancheshwar which has been 

promoted as an angling site by the Government of Uttarakhand. The Gori Ganga being snow fed, 

is avoided by the Golden Mahseer (Tor puti tora), but they are plentiful downstream of its 

confluence with the Kali. It is hypothesized that the Kali, along with its network of sub-basins 

may have a 200-km habitat available to the Golden Mahseer, with a 30 km stretch between 

Chukha and Tanakpur serving as a winter habitat. Its winter habitat stretching downstream of 

Tanakpur, however, has been cut short by the Tanakpur Barrage. The fish are now limited to 

upstream of the Barrage.  

Use of dynamite for fishing has become rampant in the Kali basin. It has hurt the mahseer and 

the goonch(as the giant catfish is locally known) populations.
84

 In 2008, there were rumours of a 

giant catfish (Bagarius yarrelli) attacking and eating humans. Apparently it got a taste for human 

flesh after years of consuming semi-burnt bodies washed into the river from the cremation 

grounds on the banks of the river.
85

  

Recreation  

White water rafting is a popular lure for enthusiasts in the stretch of river Kali near Jauljibi. The 

confluence of R. Kali and Gori Ganga at Jauljibi results in a significant increase in the volume of 

water. Experienced rafting professionals from around the world consider the nearly 120 km long 

stretch from Jauljibi to Tanakpur as dangerous and exhausting. Tackling its fearsome rapids with 

huge waves and strong eddies give a feel of the sheer strength of the river.
86

 But large sand bars 

and beautiful beaches provide relaxing campsites.  

An annual fair is hosted on the Indian and Nepalese banks of the Kali in Jauljibi. The Jauljibi 

Mela began in 1871 as a religious fair. Eventually it became a popular bazaar for traders from 

Tibet, Nepal and the lower plains of India. Now the mela is also used by the governments and 

local politicians to advertise schemes and programs and to connect with people. 

5.3 River Health 

Discharge  

Discharge data of R. Kali is not easily available since it is a transboundary river. An ICIMOD 

study states that the average annual discharge at Pancheshwar is 582 cumecs.
87

 

Water Quality  

The Kali river basin is sparsely populated except for the Saryu sub-basin. The glacial sub-basins, 

primarily the main stem of the Kali, Dhauliganga (East) and the Gori Ganga are largely free from 
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pollution. A CPCB study classified the Kali river water as essentially clean though it was 

moderately polluted at Naya Basti, just downstream of Dharchula town.
88

  

The Saryu sub-basin is known as the rice-bowl of Uttarakhand and is more densely populated 

than any other part of the Kali basin. Agricultural practices contribute pesticides such 

as  endosulfan, dieldrin and DDT to the rivers flowing near the villages says the CPCB study.
89

 

Open defecation along the Saryu river banks and sewage from villages and towns located along 

its banks are a major source of microbial pollution according to the report.  

The springs-fed Eastern Ramganga and the Ladhiya sub-basins also have low population 

densities. But the Ramganga does get polluted at Thal town says the CPCB report. 

Dams 

A total of 58 dams are planned to be constructed in the entire Kali basin. 

History: The Mahakali was demarcated as the boundary between India and Nepal according to 

the treaty of Sugauli, signed in 1816. Due to the shifting of the river, this boundary was 

reassigned in 1912. The (Upper) Sarda Barrage was constructed in 1920. The Sarda treaty 

specified the amount of water that was available to Nepal, but no such limit was placed on the 

Indian side. 

The Mahakali Treaty signed by India and Nepal in 1996 supersedes earlier agreements. It defines 

water sharing between the two countries from the Upper Sarda and Tanakpur Barrages and the 

proposed Pancheshwar multi-purpose project. It also defines the minimum flows to be 

maintained in the river at all times.  

The Treaty, initially accepted, has been extremely controversial in Nepal and numerous 

disagreements over water sharing and construction of barrages have soured relations between the 

two countries until recently. Given the tortured history of the proposal to build a high dam to 

control devastating floods in R. Kosi in Bihar, first cleared in 1954, it may be decades before 

work actually starts on the Pancheshwar dam, though in September 2016 India and Nepal agreed 

to expedite the finalization of the Detailed Project Report.   

Pancheshwar Dam: The proposed Pancheshwar dam is to be 315 meters high and have an 

installed capacity of 6480 MW.
90

 Protests on both sides from various groups have focussed on 

the dam site  being in a fragile ecological and seismic zone. It is estimated that the Pancheshwar 

dam will submerge 60 villages, including a part of the lower Gori Ganga basin, directly affecting 

19,700 people on the Indian side and 14 villages and 11,466 people in Nepal.
91

 Indian critics cite 

the example of the Tehri dam where the resettlement of the affected people is still not complete. 

It will affect the migration of river dolphins among other species..  

Seismic activity in the area where the dam is to be constructed is also a major concern. The dam 

site lies between the Main Central Thrust (MCT) and Main Boundary Thrust (MBT), where 
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epicenters of previous earthquakes have been concentrated. A number of smaller quakes on the 

Nepal side of the border have 

damaged smaller projects in 

recent years.
92

  

5.4 Gori Ganga 

The Gori Ganga, or simply 

Gori, is a glacial tributary of 

the Kali. It emerges from the 

moraine- filled snout of the 

Milam glacier at an elevation 

of almost 3500m.  It is the 

second largest glacier of the 

Kumaon Himlayas and has 

seven other feeder glaciers.
93

 

The river and its tributaries are 

fed by 32 glaciers!
94

  

River Course:  

The Gori’s upper catchment drains the eastern slopes of the Nanda Devi range – Nanda Devi is 

Uttarakhand’s highest peak -- and the Batali glaciers on the left bank.  Past the source it flows 

gently past Milam village – once a major Indo-Tibet trade post – in a wide U-shaped valley past 

an agricultural tract.  The landscape is remote and desolate.    

Downstream of Tola, the Gori crosses the central crystalline zone separating the High Himalayas 

from the Lesser Himalayas, loses gradient rapidly and becomes a turbulent river.  Her silt-laden, 

white water then rushes to its mating with the Kali at Jauljibi. In this stretch lofty waterfalls 

tumble down mountain escarpments on the right bank.  Boulder-laden torrents drain the 

snowfields of the Panchchuli range and join the left bank. Villages with broad terraced paddy 

fields with banana plants dot the valley bottom.  

Biodiversity:  

Gori Ganga, especially its upper catchment, can be classified as a wild river.  These are remote, 

pristine rivers whose wilderness is largely undisturbed and whose aesthetic and recreation values 

are rare.  Scientists value their biodiversity, land forming processes, energy flows, and nutrient 

and water cycling   as vital life-supporting systems.  

The upper reach of the Gori Ganga basin provides habitats for many endangered terrestrial 

wildlife species. Its alpine meadows are home to the flagship high Himalayan species like the 

blue sheep (bharal) and snow leopard. Other high-altitude species found here are the rare Tibetan 
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    Devraj Agrawal 

Fig. 18: Milam glacier, source of the Gori Ganga 
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woolly hare, Red fox, Siberian weasel, Himalayan marmot, and pika.
95

 At slightly lower altitudes 

the wooded side valleys have scattered populations of Himalayan tahr, Asiatic black bear, wild 

pig, barking deer, Himalayan langur, common leopard, jungle cat, Himalayan Yellow-throated 

marten, Himalayan goral and a good population of the endangered Himalayan musk deer.  

The Gori Ganga is a major breeding ground for Mahaseer fish. Its basin hosts about 2190 species 

of flowering plants, including 120 orchid species.  

People:  

The upper Gori watershed between Milam and Munsiyari is also known as the Jauhar tract.  

Milam and Martoli villages in the Jauhar valley were once important posts along the trade route 

with Tibet. Milam, located at 3450 meters, is the last major settlement before the border.  

The Jauhari Bhotiyas are an indigenous trading community whose traders routinely travelled as 

far as Calcutta to pick up tea, fine silks and salt to sell to people in Tibet.  The exposure of the 

Jauhari Bhotiyas to Allahabad, Varanasi, Patna and Calcutta led to an educated class, producing 

several IAS officers after independence. Milam village is also famous as the birthplace of the 

intrepid Pandit brothers – Nain Singh and Kishen Singh – who mapped large parts of the High 

Himalayas and Tibet, including the upper Brahmaputra (known as the Yarlung-Tsangpo in Tibet) 

valley. Today, ecotourism is becoming a popular source of revenue for Jauhari Bhotiyas.  

White stone roofs cap houses in Milam and Martoli villages symbolizing the Nanda Devi peaks. 

Nanda Devi is revered in this region and a Nanda Devi fair is held every September. The local 

people believe that the rare occurrence of sickness here is due to the grace of the goddess.  

Discharge:  

The average flow in the Gori Ganga is estimated at less than 200 cumecs.
96

 But there is a large 

seasonal variation. The minimum lean season (December to February) discharge at Jauljibi is 

only 14 cumecs but the maximum flow during the monsoon months (June to September) can be 

as high as about 600 cumecs. Once in a hundred years, rain storms can produce a flow above 

3000 cumecs! Such variations in the river’s flow and the temperature help keep the river’s 

ecosystem functioning.   

Water Quality:  

The Gori Ganga water is essentially pollution free. A study of the Madkot-Jauljibi stretch in the 

lower Gori Ganga reach identified the presence of 27 genera of diatoms. Only six were pollution 

indicator genera.
97

 Their low populations indicate low pollution levels.  
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Dams:  

A total of 33 HEPs of all sizes are planned for the Gori basin. Of these six major and two 

medium sized projects are to be constructed along the 107 km long main stem of the river. They 

will severely alter the river flow regimes in the main stem and the tributaries. These projects will 

dry up about two-thirds of the Gori’s main stem and also reduce the width of the active channel, 

except during the monsoon season.
98

  

The proposed dams will obstruct the upstream migration and breeding of the prized Mahaseer 

besides otters and whelps. Lack of fish in the river will compromise food and livelihood security 

of numerous villages, which are heavily dependent on daily catch of fish for sale and 

subsistence.
99

 The orchids-rich riparian forests could wither away. As sediments are held back 

behind the dams and barrages, the river water quality and morphology will be altered. 

 

6. Conserving Rivers 

The people of Uttarakhand have a long and proud history of protests to protect their rights and 

conserve their natural resources. In the early part of the 20
th

 century a popular and successful 

movement was launched against the coolie-begar system and the usurpation of community forest 

rights. The quick successes of the Chipko Andolan in the 1970s and the subsequent afforestation 

efforts of women in the mountain villages fired the imagination of people all over the world.  

Anti-Tehri Dam Movement 

Protests against the Tehri dam that began in the 1980s, along with the protests against dams on 

river Narmada, dominated environmental discussions in India for almost two decades. 

The Tehri reservoir submerged over 100 villages and the historic town of Tehri, displacing 

nearly 100,000 persons. It consumed forests, destabilized the surrounding slopes and damaged 

the unique self-purifying capacity of river Ganga. A hazardous feature of the Tehri dam is its 

location on a major fault in a highly earthquake-prone region. The anti-dam protests highlighted 

all these issues – and made people think about who bore the real costs of development.  

Several fasts undertaken by Shri Sunder Lal Bahuguna forced the Government of India (GoI) to 

appoint committees of scientists and other experts to examine the seismic threats and the 

clearance of the project. Over time dam proponents, led by a dams builders’ lobby and 

government officials, pushed policy makers to finally sanction the construction of the dam in 

violation of the governments own procedures and the recommendations of the scientists.  

An early writ petition filed by Shri N.D. Jayal and Prof. Shekhar Singh in 1992 after the 

Uttarkashi earthquake (1991) asked for reconsideration of the safety and environmental aspects 

of the Tehri dam. But in September 2003 the Supreme Court dismissed the writ petition by a 2:1 

judgement saying that the petitioners had not been able to establish that the dam construction had 
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contravened the clearance conditions. The minority judge had recommended the establishment of 

a monitoring system before granting clearance. This judgment brought down the curtains on the 

anti-Tehri dam mass movement, though local protests continued as fresh problems arose after the 

commissioning of the project. 

The rejection of the people’s protests and subterfuge in decision-making processes left the local 

people feeling ignored, defeated, sullen and apathetic to later protests against similar 

development projects. 
100

 Since then it has been a standard practice of dam-builders and other 

river abusers to label any protest against the destruction of rivers (and other natural resources) as 

being anti-development.  

Partial Victory At Phalenda 

Even as the Tehri dam protests were waning, residents of Phalenda and Saruna villages in Tehri 

Garhwal district struck a blow for mountain villagers when they forced the state and Swasti 

Power Corporation, the developer of the 22.5 MW Bhilangana HEP, to concede that the 

villager’s existing use of the river water for irrigation had priority over hydro-power generation. 

In March 2004 the residents of Phalenda, Saruna and other neighbouring villages became aware 

of a proposed project on the Bhilangana river and that it would dry up an 8km stretch of the 

river, affect their irrigation supply, forests, springs, habitations and even their cremation grounds 

(ghats). In addition, the construction of a diversion tunnel could destabilize the mountain slopes. 

The villagers registered their objections before the company’s officials and the district 

administration but to no avail. Their Bhilangana Ghati Baandh Pariyojana Virodhi Sangathan 

then began an agitation to prevent the company from starting work. The district administration 

resorted to repeated arrests and repression. On November 22, 2005 six women and four men 

were badly beaten before being jailed. Even the women were bloodied and their clothes torn.  

This time their woes reached the outside world. Activists from other parts of Uttarakhand staged 

a padyatra from Dehra Doon to Phalenda and decided to court arrest at Phalenda on May 5 if the 

villagers’ demands were not met. On April 28, village representatives along with Swami 

Agnivesh and Dr Shamsher Singh Bisht of Uttarakhand Lok Vahini met Mr. Saifuddin Soz, 

Union Minister for Water Resources, and received a sympathetic hearing.  

Finally on May 4, Mr. Subhash Kumar, the Garhwal Division Commissioner, met the villagers 

and representatives of Uttarakhand Lok Vahini, the Uttarakhand Mahila Manch, People’s 

Science Institute and the developer. The villagers asked that their need for irrigation water be 

given priority over the generation of hydropower. Practically it meant that their irrigation 

channels would be extended to begin upstream of the dam. They also demanded that Swasti 

Power give (i) Rs.1.25 lakhs to each village as compensation for the hardships experienced by 

the villagers in getting fuel and fodder owing to felling of their forest and that the funds for 

compensatory afforestation be spent through their Panchayats;  (ii) 1000 shares to each affected 

family; (iii) an adequate share of power produced by the project to the villages; (iv) priority to 

                                                           
100  H.Sethi (2001): “Whither environmental protest”, The Hindu, New Delhi, December 31, 2001. 
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the local people when providing employment at the project site; and (v) insurance cover to all the 

local villagers in the event of any disaster due to the project.  

After prolonged discussions, the Commissioner agreed to most of the villagers’ demands, 

particularly for according priority to irrigation over hydropower generation and that the amount 

given for compensatory afforestation for the loss of grass, fodder and fuel be utilized only by the 

gram sabhas of the affected villages. It was also decided that the remaining demands would be 

referred to the state government. 

The agreement reached with the villagers of Phalenda provides a framework for village 

communities to protect their prior use rights over natural resources (See Box below). The 

Phalenda agreement was an important example for resolving disputes due to hydropower 

projects. But it was only partially fulfilled and remained a one-time agreement. 

 

Extract from the proceedings of the meeting of Phalenda and Saruna Gram Sabhas and invited 

institutions / social activists with Commissioner (Garhwal Division) on Bhilangana Hydropower Project 

on 04.05.2006. 

1. The District Administration will hold the responsibility of making water available to villagers for 

irrigation as per need in accordance with 02.12.05 agreement and ensure the said arrangement from 

the company management. After assessment of water (requirement) for agriculturally-fit area by the 

Minor Irrigation Department, water will be primarily and firstly given to villagers as per need and 

will be available to the project thereafter. 

2. If there is any adverse impact from the drinking water project in the future, then the District 

Administration will ensure making of alternative arrangement by the Company concerned. 

3. All civil utilities and facilities under the project area will be marked, video graphed and 

photographed and if there is any adverse affect on these due to project construction, then the District 

Administration will ensure alternative arrangement from the Company management. The expenses 

will be borne by the Company. 

4. The District Administration would refer to the State Government along with its recommendation, for 

a hanging ropeway bridge, upgrading of a junior high school and the internal motor road in the 

village, and will monitor the same from time to time. 

5. The issue of providing free of cost electrical power to the affected villages is a policy-related matter 

and will be referred to the administration. 

6. The issue of giving Project shares free of cost to the villagers is a policy-related matter and will be 

referred to the State Government. 
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7. Amount given for compensatory afforestation for grass, fodder and fuel would be utilized in the 

affected villages through the gram sabhas. 

8. If any land is taken for the project in the future, then the Company will make payment as per the 

highest rate given in the village. 

9. ADM, Ghansali, who was present at the meeting, apprised that there is no case of disturbing peace 

(disrupting law and order) presently pending in the SDM’s court, Ghansali, against any villager of 

Gram Phalenda / Saruna. 

District Magistrate, Ghansali 

 

 

Uttarakhand Nadi Bachao Abhiyan (UNBA) 

Almora town is completely dependent on the Kosi for its water supply. In 2003 the water 

problem intensified and the district administration prohibited the diversion of the Kosi water for 

irrigation upstream of Almora town. It was at a time of peak irrigation need to prepare nurseries 

for the main paddy crop. It was then that Laxmi Ashram, a Gandhian organization of women 

based in Kausani, stepped up on behalf of the farmers. It realised that the first community 

response would have to be by women since they bore the day-to-day burden of any water crisis. 

They educated village women in the upper Kosi catchment about specific steps to conserve the 

river water -- from protecting forests to limiting water use. 

The once reserved and simple village women were transformed into dynamic activists who 

fought off hotel-owners who were diverting sustenance water resources of villages for 

commercial use. Laxmi Ashram also initiated dialogues between the villagers and government 

officials. On May 27, 2007 around 300-odd villagers began a padyatra along the Kosi, with other 

activists, mahila mandals, village 

men, students, panchayat 

representatives, ex-MLAs and 

even forest officials. The Kosi 

valley resounded with the cries of 

‘Kosi Bachao, Jeevan Bachao’ 

(Save Kosi, Preserve Life).  

On July 8, 2007 activists gathered 

at Laxmi Ashram to commemorate 

the 25
th

 death anniversary of Sarla 

Bahan, the Ashram’s founder. 

While the local participants talked 

about their efforts to save river Kosi, participants from other districts narrated the emerging 

livelihoods and ecological problems from hydropower projects.  
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Apna Jungle, Apna Pani: The demands of the UNBA 

1.  No further construction, approval or sanction of dams till a publicly accepted/approved hydropower policy 

is in place. 

2.  An independent commission should evaluate dams’ proposals and review/monitor construction activities. 

3. The focus should be more on micro-hydel projects (less than 1MW) rather than small, medium and large 

hydel projects, canal based projects. 

4.  a) The quality of EIAs needs to be improved, which can be ensured through legal provisions and 

enforcing punitive measures for defaulters.  

     b) A basin scale EIA, backed up by projects-based EIAs, should become a minimum criterion for granting 

environmental clearances.  

    c) All probable oustees (esp. women) should be informed well in advance about the nature of project and 

its probable impacts. They should be made part of the decision-making process. Honest public hearings 

(jan sunvais) need to be held and proper follow up actions have to be taken.  The project affected should 

also receive free power (from the state’s share of 12% free power) and monetary benefits arising out of 

project.  

5.  Constitute an independent and interdisciplinary team of experts to carry out a scientific investigation on 

the minimum in-stream flows requirement for Himalayan rivers in order to maintain an ecologically 

acceptable flow regime. 

6.  The State government needs to adopt a clear Resettlement and Rehabilitation policy. Implementation 

should be strictly monitored. ‘Provision of land’ should become an important criterion for compensation.  

7.  Compensatory afforestation at the project sites should be promoted through CAMPA funds, which should 

be released directly to the Gram Sabha.  

Many concerned persons met again at Laxmi Ashram in October 2007 and formed the 

Uttarakhand Nadi Bachao Abhiyan (Save the Rivers Campaign). They declared 2008 as the Nadi 

Bachao Year. They launched simultaneous padyatras in 14 different river valleys on January 1, 

2008 to highlight the problems arising from hydropower projects in the state. The padyatris 

initiated discussions with the local communities on their rights and responsibilities towards the 

local natural resources, including rivers.  At the end of their marches the padyatris converged in 

Ramnagar town on the banks of the Kosi for a two day convention.  

In Ramnagar the padyatris revealed that the price of being a major power producing state was 

being borne by the mountain people and the fragile ecology. Wherever these dams had come up 

complaints of displacement and loss of access to forests, livelihoods and income inevitably 

followed. They felt that this was a violation of the fundamental right to life of the local people. 

 

In February 2009 the UNBA organized a ‘River Padyatra Week’ which concluded in Dehradun 

with a public gathering and a rally to the Secretariat. This campaign too received a lot of media 

attention that led to interactions with concerned citizens of Dehradun. Critical voices were also 

heard and many debates ensued.  
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The campaign gained momentum and support from within and outside Uttarakhand. It stirred 

river valley communities to understand their rights over their local resources. But after some 

initial success, the developers and the state government developed strategies to drive a wedge in 

the local communities and succeeded in wearing out the campaign.  

Beyond Uttarakhand, the Nadi Bachao Abhiyan played an important part in highlighting the 

conflict over conserving rivers and hydropower throughout the country. But the developers had 

learnt their lessons from the anti-Tehri and anti-Narmada protests. They offered some benefits 

including jobs at the construction sites to a few local youths. As at Tehri and Phalenda, district 

administrations and state governments viewed the protests as law and order problems. Their 

strategy was simply to wear out the protests.   

Saving River Bhagirathi 

In 2008 Dr. G.D. Agrawal (now an ascetic known 

as Swami Sanand), a distinguished scientist  -- first 

Member-Secretary of the Government of India’s 

Central Pollution Control Board, a PhD from the 

University of California, Berkeley, former Head of 

the Department of Civil and Environmental 

Engineering at IIT Kanpur and later Honorary 

Professor of Environmental Sciences at the 

Mahatma Gandhi Chitrakoot Gramodaya 

Vishwavidyalaya, in Chitrakoot (M.P.) – initiated 

the most effective campaign to save River 

Bhagirathi from being completely destroyed by 

hydropower projects.   

In 2007, on a visit to the Gangotri shrine, Dr. G.D. 

Agrawal became aware of the government’s plans 

to build a series of four dams on the Bhagirathi 

Ganga between Gangotri and Maneri, the only 

remaining pristine stretch of the entire Ganga river. 

He realized that these new dams would convert this 

stretch into a series of ponds (reservoirs) connected 

by long pipes (tunnels) and vast dry stretches in-

between. 

After exploring a few options, on June 13, 2008 Dr. 

Agrawal began a fast-unto-death on the banks of 

the Bhagirathi at Uttarkashi demanding that all the 

dam building activities between Gangotri and 

Maneri be permanently stopped and that the natural 

unrestricted flow of the river be restored.  His 

former students, colleagues, environmentalists, 
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scientists, religious leaders, social and political activists from all over India and abroad supported 

his action. Several thousand of them signed a petition to India’s Prime Minister, Dr. Manmohan 

Singh, urging him to heed Dr. Agrawal’s advice and stop construction of the dams between 

Gangotri and Uttarkashi. 

On June 20th the Government of Uttarakhand announced suspension of work on the Pala-Maneri 

and Bhaironghati I and II projects. After Dr. Agrawal and his supporters were attacked on June 

21st by a mob of hooligans led by local petty contractors and politicians, Dr Agrawal moved his 

protest to Delhi.  

On June 30
th

 the GoI appointed a High Level Expert Group (HLEG) to ensure perennial 

environmental flows in the Bhagirathi river to keep the river alive and persuaded Dr. Agrawal to 

break his 18-day fast. Though the HLEG had been given a time limit of 90-days to submit its 

report, none was forthcoming even by the end of December 2008.  

Unhappy with the dilly-dallying of the Union Government Dr. Agrawal felt compelled to resume 

his fast on January 14, 2009. Initially the Government of India announced its willingness to 

accept that the minimum flow of water from the Loharinag-Pala dam during the lean period 

would be ensured at 16 cumecs for sustaining the ecological health of the river. Later, on 

February 20, 2009 it announced its decision to suspend work on the 600MW Loharinag-Pala 

dam. Dr. Agrawal had fasted for 38 days. Within Uttarakhand hydropower protagonists 

encouraged by the developers and local contractors vehemently opposed this decision on the 

streets and in court. But the latter effort was unsuccessful. 

Later the GoI succumbed to its desire to achieve its hydropower development targets and 

perhaps the pressures of the developers’ lobby. When in July 2010 it  announced the decision of 

a Group of Ministers (GoM) recommending resumption of the construction of the Loharinag-

Pala project, Dr. Agrawal began a third fast-unto-death. He ended this fast on the 36
th

 day, 

August 24, 2010 when Shri Pranab Mukherjee the Head of the GoM informed him of the GoI’s 

decision to scrap the Loharinag-Pala, Pala-Maneri and the Bhaironghati hydro projects and to 

declare the watershed of the Bhagirathi river stretch from Gaumukh to Uttarkashi as an Eco- 

Sensitive Zone (ESZ). The GoI also decided to entrust a consortium of seven IITs to prepare a 

comprehensive Ganga River Basin Management Plan.  

Thus Dr. Agrawal’s protests yielded several important policy decisions, including (i) acceptance 

of the concept of environmental flows, (ii) declaration of river Ganga as India’s National River 

and the establishment of the National Ganga River Basin Authority (NGRBA) and (iii) the 

formation of the 4179.59 sq km Bhagirathi ESZ. 

The NGRBA was notified under Section 3 of the Environment Protection Act (1986) on 

February 20, 2009 to plan, monitor, finance and coordinate projects related to the entire river 

Ganga. Its main objective was the conservation of the river by ensuring environmental flows and 

effective abatement of pollution. The Prime Minister of India is its ex-officio Chairman. Its 
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members include Union Cabinet Ministers, Chief Ministers of states through which the Ganga 

flows and independent experts. 
101

 

The decision of the GoI to create the Bhagirathi ESZ has been bitterly opposed by successive 

governments of Uttarakhand, since the proposal’s initial announcement in 2009, as it restricts 

lucrative development projects in the region. The ESZ was notified in December 2012. It made 

the GoU responsible for preparing a Zonal Master Plan (ZMP) in consultation with the local 

communities by December 2014. Till now the GoU has not finalized this plan despite intense 

pressure from the National Green Tribunal and the efforts of a few non-government members of 

a Monitoring Committee appointed by the GoI to ensure its effective implementation. 

  

Other Significant Efforts 

Some activists have taken the public interest litigation (PIL) route to seek judicial resolution of 

problems arising from hydro power projects.  

In 2008 the BJP-led GoU invited bids for allocation of 56 hydro power projects of up to 25 MW 

capacities. The subsequent allotments came under the scanner since many projects were allotted 

to companies with no prior experience in hydro power generation. An Almora-based 

organization, AMAN, filed a PIL in the Nainital High Court seeking a CBI inquiry into the 

allotment process. The State government cancelled all the 56 allotments on the eve of the court 

hearing. The High Court dismissed the petition.  

 In the 1980s the then Uttar Pradesh State Electricity Board (UPSEB) had planned a 200 MW 

HEP on Alaknanda river at Srinagar. The MoEF granted the required clearances in the same 

decade. Later UPSEB enhanced the capacity to 330 MW and received clearances for the same. 

After liberalization in 1992, citing paucity of funds UPSEB transferred the project to a private 

company, M/s Duncan Industries Limited. Environmental clearances were also transferred to the 

later by MoEF.  

When Duncan Industries transferred the project to the Alaknanda Hydro Power Company 

Limited (AHPCL), Shri Anuj Joshi of Srinagar, Dr. Bharat Jhunjhunwala and others challenged 

the clearances granted by the MoEF to AHPCL in the Nainital High Court. It was also noted that 

the increased installed capacity of the Srinagar HEP and the height of the dam would submerge 

the revered Dhari Devi temple. The subsequent order of the Nainital High Court directing the 

MoEF to hold a public hearing was challenged by AHPCL in the Supreme Court. The 

respondents, Anuj Joshi and others, also filed counter pleas in the latter court seeking stoppage 

of the project till the procedures in the 2006 EIA notification were complied with including the 

holding of a public hearing. The Supreme Court in its judgement of August 13, 2013 set aside 

the direction of the Nainital High Court ordering the public hearing.  

In the same judgement the Supreme Court also took note of the June 2013 floods disaster in 

Uttarakhand and directed the MoEF and the state of Uttarakhand to not grant any further 

                                                           
101 After the formation of the NDA government in 2014 the NGRBA was revamped and the Ministry of Water Resources and 

Ganga River Rejuvenation was made the nodal ministry in place of the MoEF&CC. 
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environmental or forest clearances to any HEPs in Uttarakhand till further orders. The MoEF 

was directed to constitute an expert body consisting of official and other experts to determine 

whether existing and under construction HEPs had contributed to environmental degradation in 

Uttarakhand and also whether they had contributed to the June 2013 floods tragedy. Among 

other directions it ordered MoEF to examine the finding of the Wildlife Institute of India (WII) 

that 24 projects in the Alaknanda and Bhagirathi river basin were causing significant impact on 

the basins’ biodiversity.  

(To be completed) 

7. Conclusions 

The foregoing review reveals that Uttarakhand is gifted with abundant natural resources – scenic 

vistas, forests, rivers, wildernesses and wildlife among many others. It has rich water resources 

like glaciers, rivers, lakes and wetlands. Three major glacial rivers – Ganga, Yamuna, Kali – and 

their tributaries have their origin in this small state. Rain and spring-fed rivers nourish the mid-

Himalayan region of the state, where most of the mountain population dwells.  

The basins of Uttarakhand’s four major river systems are home to a large number of protected 

areas that host a variety of wildlife and biodiversity. The network of protected areas includes the 

world heritage site, Nanda Devi Biosphere Reserve, and India’s first National Park, the Jim 

Corbett National Park. The upper reaches are largely remote and often snow bound. They harbor 

rare species like the snow leopard, Himalayan black bear, bharal, tahr and musk deer besides a 

variety of avifauna. Below the cold no-fish zone the rivers are home to trouts, carps and catfish.  

From April through October the glacial rivers carry large amounts of water and sediments 

beginning with glacial and snow melts and surging with huge monsoonal runoffs. The water 

quality is basically good, especially in the upper reaches. Downstream of some large settlements 

and in the lower reaches in the Himalayan foot hills the water quality suffers due to the release of 

untreated sewage and industrial effluents.  

Today a modernizing India sees the Himalayan hydropower as a key component of the nation’s 

energy basket. Assisted by the Union government, successive state governments have sought to 

harness Uttarakhand’s free-flowing rivers with an ambitious programme to build 450 hydro 

power projects.  But it comes with many irreversible impacts that threaten the survival of the 

river ecosystems and also imperil the lives and livelihoods of people who live in these river 

valleys. This threat, more than the threat to the ecosystems, has generated a lot of anxiety and 

protests against the hydro power projects. Some of these protests have succeeded in changing 

national policies in favour of protecting critical stretches of rivers.   

But going beyond the immediate, these protests have raised larger questions about India’s 

development pattern: Who ought to make decisions on development policies and how? Whose 

vision and whose voice should count?  

________ 
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