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ABSTRACT 
 

The demand of water and its related services increased with growing population 
and rising economic status. Dams have been seen as an effective way of meeting 
water and energy needs. The reason behind construction of these large dams is to 
produce hydropower besides providing continuous flow of water for irrigation and 
domestic purposes. In recent years, many questions are raised about existing dams. 
It is therefore become difficult to plan new dams. The second half of century has 
been proliferation of large scale river valley projects (nearly 65%) in developing 
countries. These projects are often multipurpose so as to meet various needs such as 
flood control, irrigation and production of hydropower. There are about 37,500 
dams over the world of over 15m height. The increasing population and improved 
living standards creates extra pressure for food production, industrialization and 
economic growth. People opposed to dams have commonly argued that dams cause 
severe damage to our environment. To maximize the positive impacts and mitigate 
the negative environmental, social and economic impacts sustainability of water 
resources projects is required. In this research paper, an overview of positive and 
negative impacts associated with development, exploitation and management of 
water resources projects such as Rampur HPP is discussed. The impact Assessment 
study was conducted for evaluation of environmental impacts through comparison 
of environmental quality during HPP construction and operation phase. The 
environmental parameters such as water quality, land environment, biodiversity and 
socio-economic environment are taken in to account. The research work carried out 
to prepare a proper environmental management plan so as to mitigate negative 
environmental impacts and to enhance positive impacts so that developmental 
projects such as Rampur HPP lead to sustainability. 
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Sustainable development, Water resources, Biodiversity, Socio-economic 

environment 

 * Author for correspondence 



Journal of Environmental Research And Development Vol. 3 No. 3, January-March 2009 

929 

 

INTRODUCTION  
The second half of century is the 

proliferation of large scale river valley 
projects (nearly 65%) in developing 
countries. These projects are often 
multipurpose; so as to meet various needs 
such as flood control, irrigation and 
production of hydropower. There are about 
37,500 dams over the world of over 15m 
high2. The increasing population and 
improved living standards creates extra 
pressure for food production, 
industrialization and economic growth and  
much more dams are needed to regulate 
water cycle and provide reliable source and 
water supply. Hydropower is commonly used 
indirect method of converting solar energy to 
useful work or electricity. Need for water 
resources projects was stressed in 
presidential address given to Indian National 
Institute of Sciences by Physist Maghanand 
Saha.  In 1954, first Indian Prime Minister 
inaugurated the Nangal canal as a part 
Bhakra Multipurpose Projects, described 
dams as modern temples of India. Dams 
were not only engineering marvels but are 
progressive steps towards national economic 
development and flood hazard control. 
According to ICOLD (International 
Commission on large dams) more than 
37,500 large dams over 15m height exist 
worldwide except china. An average of 344 
dams per year was constructed. India have 
more than 1550 large dams, the maximum 
being in state of Maharashtra around 600 
followed by Gujarat and M.P. The modern 
culmination of use of water power is huge 
hydroelectric dams, where water under high 
pressure flows through channels, driving 
turbo generation. The amount of power 
generated is proportional to both the height 

of the water behind dam (that is to provide 
the pressure) and the volume of water that 
flows through. Worldwide hydroelectric 
dams have a generating capacity of 713,000 
MW with an additional 50,000MW from 
dams in the construction and planning stage, 
while hydropower potential of India is 
estimated to be above 4 x 1011 KW hours. 
Till now we have utilize only 11% of this. 
Hydropower generates 17% of electrical 
power through the world and is far the most 
common form of renewable energy. 
Waterpower is basically a non polluting 
energy source, harnessing it by means of 
hydroelectric dams still involve significant 
environmental impacts.  
Study Area 

Rampur Hydroelectric Power Plant is 
one of the India’s largest electricity 
producing project. The Rampur 
Hydroelectric Project is envisaged with an 
objective to exploit the potential of river 
Satluj between tail race outlet of Nathpa 
Jhakri Project and village Bael downstream 
of Rampur. The proposed  project is located 
about 115 km from Shimla town. The project 
area falls within latitudes 77º35’ N to 77º43’ 
N and longitudes 31º23’ E to 31º30’ E . The 
project will comprises of intake tunnel, cut 
and cover river crossing, head race tunnel, 
surge shaft, penstock, power house and 
switchyard, tail race channel, transmission 
system. The catchment area at Nathpa is 
49820 Km2 where as catchment area at 
Rampur is 50880 km2 out of which 60% is 
snow catchment area. .The Nathpa Jhakri 
Power Plant is suffering from the  major 
drawback of very high silt content of river 
Satluj, which has led to closure of several 
units of this project  in the recent past. 
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In phase-II Rampur project, it is planned 
to have silt free or low silt river water for 
great sustainability. It is very important to 
conduct the EIA study of the Rampur 
Hydropower Project with respect to various 
environmental changes associated with its 
different phases. 

METHODOLOGY 
Comprehensive studies of impacts of 

dam project would include biological, 
geophysical, political, social, economic and 
financial evaluation. Impact assessment of 
such large hydroelectric projects was made 
mandatory by MOEF under EPA, 1986. The 
environmental impacts of big dams are too 
many due to which the big dams becomes a 
major subject of controversy. 

Dams v/s displacement of tribal people 

The third world country adopted model 
of development of large scale mega 
development projects like dams. Land was 
therefore acquired or taken away from 
people who occupied proposed project areas. 
Those people were displaced and need 
relocation. Displacement not necessarily 
means uprootment of livelihood of people 
but also leads to violation of people rights to 
housing, livelihood and identity of rural 
people, problem of displacement grow with 
time. At present 2.5 million people live on 
million hectare of land. As the time goes 
displacement problem and people protest will 
grow.
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Table 1 : Displacement of people due to dams 

S. 
No. Dams Height State 

Displaced 

Villages Families Persons 

1. Pong Dam 130m HP --------- 30330 167000 

2. Subarnrekha -------- Bihar --------- 10000 38000 

3. Nagarzun Sagar -------- AP -------- -------- 25000 

4. Srisailam -------- AP -------- --------- 330000 

5. Narayanpur and 
Almath -------- Karnatka ---------- --------- 200000 

6. Koyana Dam 100m Maharashtra 104 9424 -------- 

7. Sardar Sarovar 160m Gujrat 234 ------- 90000 

8. Narmada Sagar ------- MP 254 -------- 214682 

9. Tehri Dam 260.5m Utrakhand 125 14000 80000 

10. Ukai Dam -------- Gujarat 170 --------- 88000 
 

According to study conducted by world 
bank on 11 irrigation dams constructed 
between 1978-1988, then 1,43,000 hectare 
was reported to be submerged, display 
75,000 family. In another study conducted by 
Central Water Commission on 54 projects, 
the impacts were Total submerged area =13, 
26,000ha, total forest area submerged 
=217,000ha and total population displaced 
=1,440,001 . 
Biodiversity 

75M ha of land was under cover in 1947. 
There is constant encroachment on the forest 
cover. Now 40 M ha of forest exist and 
diverts at average rate of about 1.5 M ha per 
year. Forest diverted due to submergence is 
made up through compensatory afforestation. 
This  involves  plantation  along periphery of  

reservoirs and along canal banks add to 
vegetation cover. These project sites are 
often located at hilly areas, such areas are 
rich in biodiversity. If any wild life sanctuary 
or national park is located with in catchment 
area then either the fauna is to be relocated or 
it may result in great biodiversity loss. 
Wildlife could be shifted and rehabilated 
while the flora protection is a big problem. 
An extremely rare step for environmental 
protection would be to abandon the project. 
Silent valley project in Kerela beside a 
promising project plan to develop 
hydropower was shelved as; it is projected to 
affect vast virgin forest. The total forest area 
in Himachal Pradesh is 37,033 km2  
(Table 2). 
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Table 2 : Geographical Distribution of Forest (As per FSI Report 2003) 

S. 
No. 

 Area Km² % Geographical 
area 

% Forest 
area 

1. Forest Area (Legally defined) 37,033 66.52 100.00 

2. Area under tree cover 14,353 25.78 38.76 

3. Dense forests  
(Crown density above 40% 

8,976 16.12 24.24 

4. Open Forest  
(Crown density 10-40%) 

5,377 9.66 14.52 

Two species diversity indices viz, Shannon index of general diversity (H) and Evenness index 
(e) were computed using the following formula: Shannon index of general diversity (H):- �Pi 
log Pi 
Where ni = importance value of each species 
N = total importance values 
Pi = importance probability for each species = ni/N 
Evenness index (e): H/log S 
Where H = Shannon index of general diversity 
S = Number of species 
IVI values were used for computation of both the diversity indices.The Shannon Index of 
general diversity and Evenness index is listed in Table 3 and Table 4. 

Table 3 : Frequency, Density, Basal area, and Importance Value Index of tree species 
found near Duttnagar on Left Bank of river Satluj 

Species Frequency Density (Ha) Basal Area (m2/ha) IVI 

Eucalyptus sp. 80 42 1.63 113.70 

Dalbergia sissoo 20 12 0.28 25.52 

Cedrela toona 24 15 0.36 31.82 

Albizzia lebbek 24 9 0.17 21.40 

Ficus palmate 32 17 0.16 30.24 

Prunnus communis 12 8 0.10 13.79 

Pinus roxyburghii 8 3 0.17 10.64 

Spindus mukumossi 16 11 0.14 18.86 

Populus ciliata 20 9 0.11 17.98 
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Table 4 : Frequency, Density, Basal area, and Importance Value Index of tree species 
found at Bayal village on Right Bank of river Satluj 

Species Frequency Density (Ha) Basal Area (m2/ha) IVI 
Eucalyptus sp. 88 70 2.73 113.80 
Dalbergia sissoo 40 15 0.43 27.67 
Melia azadirachta 42 12 0.29 15.33 
Cedrela toona 20 8 0.19 13.64 
Mangifera indica 20 6 0.23 13.29 
Citrus sp. 20 7 0.09 11.26 
Alnus nepalensis 8 3 0.06 5.05 
Spindus mukurossi 20 7 0.17 12.73 
Mallotus phillipinensis 8 4 0.20 8.16 
Ficus palmate 24 22 0.28 24.06 
Prunus persica 8 3 0.05 4.87 
Pinus roxyburghii 16 5 0.32 13.23 
Prunus communis 20 6 0.08 10.54 
Salix daphnoides 20 9 0.18 14.00 
Grewia opposilifolia 20 7 0.14 12.18 
  
Wildlife 

At present there is no reliable 
methodology available to predict changes in 
wild life that could result from the project 
implementation. The equation developed by 
Arrhenious could be used for this purpose: 

S = CAZ 

Where 
S = number of species, and 
A = Area in km2 
C and Z are constant for biological 

interpretation and could be obtained from the 
department of Environment, Forest and 
Wildlife for the nearest wildlife Park/ 
Sanctuary. C provides an estimate of number 
of species per unit area and Z indicates how 
fast new species might be added to the area 
.Due to diverse flora, climate and altitude the 
area possess unique variety of Himalayan 

wildlife species. The main wildlife species 
found in the area are Musk Deer, Barking 
Deer, Himalayan Black bear, Snow leopard, 
Common leopard and mostly of these are 
threatened species .  
Waterlogging and salinization 

Water logging is due to lack of planning 
and indiscipline in water management. 
Creation of structure such as dams and 
reservoir or canal disrupts the natural land 
drainage leading to water logging and 
salinization3,4. The national commission on 
agriculture 1976 estimated that total area 
subject to water logging in India is 6 million 
ha. Water logging and Salinity have emerged 
as extremely serious problem in command 
area of this dams and reservoirs. An 
estimated loss of about 10,000 million per 
annum occurs due to water logging and 
salinity in India (Table 5). 
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Table 5 : Area affected by water logging and salinity 

Irrigations Project State 
Area affected (Thousand hectare) 

Water logging Salinity 
Indira Gandhi Canal Rajasthan 43 29 
Gandak Bihar, Gujarat 211 40 
Chambal M.P., Raj. 98 40 
Ram Ganga U.P. 195 352 
Source : Report of Agriculture Commission 
Reservoir induced seismicity 

Dam construction can sometime trigger 
seismic events. The impounding of water 
behind enormous structures results in an 
increase seismic activity near large 
reservoirs. This has happened about 30 times 
by 19755. Koynanagar has series of tremors 
since reservoir was filled in 1962. 
Culminating in the quake of 1967, which 
cleared 200 lives, injured 1400 and destroyed 
85% of its houses. The whole India is 
divided in to five zones (seismic zones IS : 
1893-1970). The varying geology at different 

locations is different. Thus a seismic zone 
map is required so that building and other 
structures located in different regions can be 
designed to withstand different level of 
ground shaking. 
Sedimentation 

The proponent of mega dams cites the 
average 100 years life of the dams as one of 
the benefits. However siltation damages the 
capacity of reservoirs and greatly reduced 
their lifetimes. Table 6 shows the expected 
rate of situation and observed rates for 
various reservoirs in India. 

Table 6 : Annual rates of siltation around few Mega dams in India 

Reservoir Assumed rate (million cu m) Observed assumed 
Bhadra 2.84 1.4 
Maithan 0.08 8.7 
Mayurakshi 0.07 16.5 
Nizamsagar 0.07 16.5 
Panchet 0.24 4.8 
Source : Report of Agriculture Commission.  

The observed rates are always higher 
than expected. It is estimated that Bhakra-
Nangal dam may lose it entire storage 
capacity by year 20086. 
Hazards microclimatic changes and health 

Besiding modify natural systems the dam 
change the physical and biotic features of the 

river. Water evaporation changes the 
microclimate of the region. The change in 
groundwater table creates corresponding 
changes in level of fluoride, calcium, and 
trace metal in surface and sub-surface soil, 
water, and  subsequently entering food cycle. 
Crippling disease like knock-knees, fluorosis 
are reported in Nagarjunsagar dam area7. 
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Disease in which water is a significant 
factor is commonly divided into five 
categories. 

1. Water borne diseases—Cholera, 
typhoid, hepatitis 

2. Water washed disease—Scalies, 
trachoma, bacillary dysentery 

3. Water based disease—
Schistosomiasis and guinea worm. 

4. Water related diseases—yellow 
fever, malaria, dengue and sleeping 
sickness 

5. Disease related to faecal disposal- 
Hookworm. 

Two kinds of public health problems rise 
as result of water impoundation. One are a 
group of vector borne diseases which 
increases due to favourable conditions to the 
growth of the vector. Many water related 
diseases can be spread or introduced in to 
areas as result of development of water 
resources. The classic case is spread of 
Schistosomiasis in Africa and Asia after 
construction of dams8-11. 

CONCLUSION 
The question of future is whether the 

dams will be useful or detrimental, whether 
the dam will improve environment or not. 
Now the management of water resources is 
an extremely important sector of 
environmental management. The demand of 
both water and power is increases 
progressively with increasing population. 
Dams like large scale projects may solve the 
crisis of water and power besiding 
moderation of floods but these will leave 
adverse impacts on the environment. The 
dilemma could be solved locally by small 
scale projects with involvement of public 
participation. Those who need more dams at 
the same time are concerned about adverse 
impacts of the dam face two formidable 
challenges i.e. first to inform the public about 
beneficial effects of dams and second to 
mitigate or nullify the negative impacts of  

such water resources developments projects 
to makes it sustainable. SHP projects can 
lead to sustainable use of water resources as 
it is utilizing a renewable resource and is non 
polluting and releases no heat. 
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