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The responsibilities of the Uttarakhand state have grown to a larger extent after its 
separation from Uttar Pradesh. Presently, there are many ministries and government 
departments in the state which may be functioning well but state of research and 
development activities in these ministries are not up to the desired level. So is the condition 
of the Planning Commission. In fact, these ministries and departments have taken a start 
whatever things were existent in Uttarakhand. Proper assessment of natural resources is 
necessary for the development of the state. Therefore, in depth study of soil, minerals, 
water and forest resources should be undertaken by the government. It is very much 
desirable to plan and develop the existing infrastructure for a better economy of 
the region with an appropriate government support. Uttarakhand has a wealth of geological 
resources but many problems are associated with their exploitation.  
 
Nonetheless, the economic potential of the state must be explored to its maximum without 
endangering its eco-system. The crucial element in ecosystem is to ensure against 
undesirable violations of picturesque mountain contours, improper erosion of rocks and soil 
and also to provide properly the means of regeneration of natural resources as well as to 
maintain the colour and fascination of the Himalaya which is rich in scenery, minerals and 
herbs, etc. 
 
Depletion of the eco-system due to ill-planned schemes can deprive mankind of most of its 
wealth, in the name of preserving a small quantum. While making surveys of Himalayan 
resources, scientific information available to a geologist, would certainly be most useful. The 
development plans of the Himalaya should be scrutinized at greater depth. 
 
Generally the agencies concerned with the construction of roads and communications, do 
not sufficiently take into account the effect of their plans on mountain sites, horticulture, 
herbal wealth, possibilities of erosion and restoration of ecological balance to the extent 
possible. This happens, because sufficient liaison is not ensured between the geologists 
and these agencies. For instance, schemes of road building, deforestation, etc. should be 
undertaken only along with the basic and matching measures for ecological security. This 
is not possible without the planners sharing confidences with the geologists more 
adequately. 
 
Very often important geological and location difficulties are not adequately considered in 
planning development projects for the Himalayan region. This has been particularly the case 
in respect of the plans for the Tehri Garhwal-Kumaon region. Following points, pre-
dominantly geological, but otherwise also obvious, are brought to notice in this connection: 
 
1. Land use 
  
Almost all forms of land use, including those which are least affected by erosion need to be 
rehabilitated. Their rehabilitation would, to some extent, check erosion and floods in the 
Himalayan areas. While planning or suggesting the ways and means for the land utilization 
proper geological factors should, therefore, be taken into consideration, at the planning 



stage itself. The quality and the type of soil depend mainly on the types of rocks found 
around the area. Wherever sandstones and quartzite are found, the soil of the region will be 
sandy and not so much capable of absorbing water. However where the soil is formed due 
to disintegration and decay of shale, slate, phyllite, etc. it is often fine-grained and can soak 
water to a comparatively greater extent than the sandy soil. A soil of a limestone terrain is 
not fertile, due to high concentration of lime for these and other varieties of soils and rocks, 
more studies of geological factors are called for but this aspect is often overlooked. If land 
forms of a region are carefully studied and the results placed before the planners, the latter 
would be able to assess the fertility of the soil and potential yield of crops, type of requisite 
fertilizer inputs, etc. more accurately. 
 
The Basmati variety of rice has become rare. The Uttarakhand government should promote 
the cultivation of the Basmati and should provide subsidy to the farmers to produce it in 
good quality as it can fetch returns in 
export market. Mere use of improved variety of seeds, suitable for plants with fertilizers, 
will not really help to secure an increased yield of crops in the mountain region because 
climatic and ecological factors differ vastly in different parts of the Himalayan region. Proper 
assessment of geological aspects, would avoid wrong inputs of seeds, fertilizers, etc. and 
make the schemes realistic and consistent with actual needs of the region. 
 
Uttarakhand is drained by many rivers, streams, tributaries and provide the means of 
irrigation for the fields located at their banks only. There are many areas which dry and 
need inundation and thus can be more productive for rice, wheat etc. In this connection, it 
is suggested that a blue print should be prepared of all the rivers, tributaries and streams 
and it would be much better if some of them could be interlinked through engineering 
skill. These can feed the dry regions with water. If possible, the canals should be used for 
irrigation purposes. 
 
2. Drinking water 
Drinking water is the basis of life and the related schemes have to be planned, keeping in 
view, optimum benefit to the affected populace. Garhwal and Kumaon regions have been 
particularly unfortunate as amenities of potable drinking water are very meagre in many 
areas, though the rivers and streams flowing from Garhwal and Kumaon provide an 
extensive source to the people in plains for making potable drinking water from them 
through various development schemes. Many areas in the Garhwal and the Kumaon region 
are endowed with natural grandeur but cannot be developed because of lack of drinking 
water facilities (e.g., Pratapnagar, Chamma, Khirsu, etc). In the circumstances, all schemes 
of providing potable water in this region, would fill a pressing need. Greater association of 
geologists in the feasibility studies, formulation and implementation of economic projects is 
desirable. It is also seen, that assistance by Block Development Offices is given to farmers on 
an ad-hoc basis, without considering the terrain of fields, or whether geological factors 
would allow such assistance to be of any use. This assistance is frittered away in 
unproductive ventures. Without due consideration of geological limitation, money would 
continue to be wasted. Greater association of geologists and other administrative agencies 
can avoid many such pitfalls. 
 
3. Water resources and ecosystem 



 
Improper utilization of water (natural) resources may adversely affect the ecosytem of a 
region and may do untold harm to the nation. Recently, Tehri Dam Scheme has been 
criticized by Shri S.P. Nautiyal though Tehri Dam is being constructed but there appears to 
be an undue concentration of dams Uttarakhand Himalayan region. These refer to 23 
schemes: in 1. Ramganga Dam, 2. Ichari Dam, 3. Kishau Dam, 4. Chibbro Power House, 5. 
Lakhwar Dam, 6. Biyasi Dam, 7. Dak Pathar Barrage, 8. Khodari Power House, 9. Maneri 
Dam, 10. Harsil Dam, 11. Loharinag Barrage, 12. Pala Dam, 13. Tehri Dam, 14. Koteshwar 
Dam, 15. Kotli Bhel Dam, 16. Rishikesh-Hardwar Hydel Scheme, 17. Utyasu Dam, 18. 
Hanumanchatti Barrage, 19. Tapoban-Helang Hydel Scheme, 20. Dhauli Ganga Dam, 21. 
Gauri Ganga Dam, 22. Jamrani Dam, 23. Pancheshwar Dam - vide Jain, 1975). 
 
The Tehri Dam is 850 feet high rock-fill structure and is among five highest dams of the 
world, designed to produce 600 megawatts of electricity and to irrigate 164,000 acres of 
land. Superficially, the gigantic scheme appears to be most attractive and if only national 
pride were to be served, any significant scheme would be welcome indeed. However, this 
particular scheme is feared to damage the ecological aspects of the region. The scheme 
would, besides, involve total displacement of about 80,000 persons and loss of herbal, 
forest, mineral and natural wealth of untold quantum in a massive scale. This wanton 
destruction may be more than the benefits that the scheme is likely to yield. The losses are 
too prohibiting to be brushed aside lightly. 
 
The hills above the dam site are also constituted by highly deformed and soft rocks, which 
may slump down in the reservoir. The dam proposed, is surrounded on three sides by major 
fracture zone, also known as the Dharkot Thrust of Saklani and is an equivalent of Tons 
Thrust. This folded thrust in the southern part of Tehri Dam is known as the Krol Thrust. 
Several Tear faults with a NW-SE trend exist at Tehri Dam region and its adjoining areas. 
Similar tear faults are met with at the Marora Dam site investigated in 1945-1951 and the 
project had to be abandoned. 
 
Comparing the rate of siltation of the Sutlej (Bhakra Dam) with the Bhagirathi (Tehri Dam), it 
is feared that the Bhagirathi may bring many times more silt than the flat Sutlej. This is due 
to the fact that the Sutlej has no 
large glaciers in its course, while the Bhagirathi and Bhilangana rivers drain the southern 
slopes of the central snow-covered Himalaya. 
 
There had been a major blockade of the Bhagirathi in its upper reaches in recent past 
(Saklani, 1978 b; Painuli, 1978). This had been ascribed to some recent tectonic activity 
along a major fracture zone exposed at Joti and Gangnani villages in the higher parts of 
Uttarkashi district, as a result of which unusual devastating floods were witnessed by the 
river Bhagirathi/Ganga in 1978 and this posed a serious threat to Uttarkashi and Tehri towns 
as well. As such, the expected life of the Tehri reservoir may be only of 40-50 years instead 
of the assumed 100 years (Nautiyal 1978, Saklani, 1979; Tripathi, 1978).  
 
Indeed, Tehri Dam is a risky venture and in the event of failure of the rockfill structure the 
Tehri reservoir will cause floods in the Ganga river, rising over 200 feet from the present 
level (Nautiyal, 1978). It is certain, that the standstill water of the proposed reservoir 



measuring 45 sq.km. will get polluted due to damming of the Bhagirathi at Tehri. It would 
adversely affect the ecosystem of the region. Ecologists have called the Himalaya an 
endangered mountain.  
 
Many pockets of forests, consisting of Tun (Cedrela toona), Khair (Catachu) and Shisham 
occur, along the Bhagirathi valley and all these commercial forests would be submerged in 
the waters of the reservoir and would create imbalance in in the ecosystem of the Tehri 
Garhwal Himalayan region (Saklani, 1979). It is hoped that all these problems associated 
with Tehri Dam would be systematically looked into by Tehri Hydro Development 
Corporation. The Bhagirathi river originates from the world famous Gangotri glacier. 
Emerging from the source it passes through a variety of landforms including picturesque 
deep gorges and terraces before it descends on to the plains at Rishikesh. It is interesting to 
note that the Gangotri glacier (a cluster of more than seven) is retreating and downstream 
of Gangotri region characteristic glacier features are observed up to Jungle situated at about 
47 km from the present Gaumukh Snout. According to rains (2004) the retreat is from 15 to 
18 metres per year and in future this glacier is going to end one day or the other. With the 
present day of retreat (15 to 18 metres per year) it would take about 1600 to 2000 years for 
the glacier to go back to skies. So it may be said that the Bhagirathi river came from the 
Heeren and might go back to Heeren again in future! 
 
4. Forest Resources 
 
The forest wealth along the Bhagirathi valley is of two types, i.e., trees of higher altitudes 
(Gaumukh-Bhatwari section) and those of the lower altitudes (Bhatwari- Uttarkashi-Tehri 
Section). 
 
Gaumukh-Bhatwari Section: Important overgrowth of trees of Bhojpatra (Birch), 
Karshu(Quercus semicarpifolia),Thuner (Taxus baccata) and Padam (Juniperus communis) 
are found to occur near Gaumukh Natural resources and Disasters in the Central Himalaya 
region itself. Mostly tribal people are settled in this region and are engaged on cottage 
industries of carpets and woollen cloth, etc. From Harsil to Bhatwari, the forests become 
coniferous and are marked by growth of Deodar (Cedar), Banj (Oak), Thuner (Taxus 
baccata), Morinda (Spruce fir), etc. The inhabitants are mostly farmers of petty businessmen 
in private or government services. It is noticed that the felling of trees is not in balance with 
their regeneration which may result in permanent loss of rich forest wealth to the nation. 
The section from Gaumukh to Bhatwari forms a part of the historic pilgrimage route for 
Gangotri. At several 
places along this section, natural hot water springs exist but are not utilized properly. In 
fact, many rest houses, sanitoria, etc. can be built up near the site of these thermal springs 
and served with hot water through 
pipe lines drawn from these springs. 
 
Bhatwari-Uttarkashi-Tehri Section: This section is thickly populated. Many pockets of 
forests of mixed type are observed along it like Chir, Kharik, Bhimal, Burans (rhododendron) 
Shisham, Tun (Cedrala toona) Khair, etc. Chir (Pine) forests are found around Bhatwari and 
Uttarkashi. The climate of Uttarkashi-Tehri section is particularly suitable for the growth of 
Bhimal, Shisham and Khair and their plantation along this section can convert them into rich 



forests with all the potentialities of economic viability. The leaves of Bhimal are used for 
fodder. Its wood produces fibres which are used for making ropes. 
Shisham makes for excellent quality of wood used for buildings and furnitures. Khair is 
mainly used for the extraction of Katha (Catechu). Medicinal plants and herbs also grow in 
the forest but their exploitation is mainly done by some drug manufacturing agencies of the 
plains. It would be much better if the local people take up detailed exploration of the 
various types of medicinal plants and make use of them for commercial with small scale and 
medium industries on co-operative basis. The state government should offer to local 
entrepreneurs’ need techno-scientific guidance and small recoverable subsidies. 
 
5. Floods 
Frequent floods in the Himalayan region resulting in untold devastation, extensive loss of 
life and property and ecological wealth are a matter of grave concern. Recent flood include 
the Bhagirathi flood and the unprecedented devastation by Yamuna floods claiming a 
periphery along its descending course to the plains (large areas of Delhi and Agra, etc.). 
These grim realities have brought to the surface gross inadequacies in our planning. Little 
effort has been made to preserve the forest wealth which is utilized in many industries (e.g., 
paper-pulp, sports-goods, handicrafts, etc). Most of the cities are growing in population and 
as such many of the forest areas have become venues for the expansion of the cities. As a 
result of indiscriminate felling, the 
forests are fading out fast. Besides, quiet a good number of roads have been constructed in 
the Himalayan region specially after the Chinese invasion of 1962. This has also affected 
forest growth in the Himalaya. Felling of trees and absence of regeneration of forests are 
largely responsible for the flooding of the rivers. There is a strong need to maintain the 
previously existing balance of the land, forests and other essential eco-geological aspects. 
 
As mentioned earlier the glaciers of the Himalaya are now retreating. This has caused the 
melting of snow at a siltation which is generally caused by flooding of rivers. It is also said 
that if the flood susceptible rivers are dammed at several points along their courses, 
flooding can be controlled to a great extent. It can be one of the direct measures but it 
certainly fails to provide a permanent solution to the problem. This is because it does not 
invoke consideration of many other allied issues such as the study of felling of trees in the 
catchment areas and the impacts of geo-hydrological, geo-morphological and ecological 
conditions of the flood prone areas. 
 
6. Earthquake and landslides 
 
Another geological feature is the earthquake, e.g., Uttarkashi (1991) and Chamoli (1994) 
earthquakes. Most of us took them as nature calamities. How are we going to cope with 
them? We have neither answer nor any remedial measures. 
The areas prone to earthquakes should be identified. Laws and bye laws should be made 
and strictly followed for the construction of houses which should be earthquake resistant in 
the villages and townships. A few decades ago more than fifty per cent of the houses were 
with wooden structures but due to modernisation the wooden structures were replaced by 
cement and concrete. In Germany, Switzerland and many other European countries the 
most preferred houses are with wooden structures. It may be remarked that wooden 
framed houses get least damage by earth tremors and consequently there is much less 



casualties due to effects of earthquakes. Landslides are also included in natural disasters but 
much has to be done in preventive measures for landslides. 
 
I had personally visited the famous Belakuchi landslide affected area and as a preventive 
measure the whole alignment of motor road was changed and since then it is in use till 
today. Kaliasaur landslide near Shrinagar Garhwal still plays havoc during the rainy season 
but modern preventive measure is still to be implemented. 
 
Varunavrat rock-fall of Uttarkashi also not been tackled for a long time for both long term 
and short-term measures. The work on it has begun now.  
 
The Uttarakhand government should survey and prepare disaster management plan of the 
villages prone to effects of floods, earthquakes and landslides, etc. and tackle them 
scientifically. 
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