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Waiting for awakening efforts from Researchers, Planners and Policy Makers



Foreword

There is a growingconcernthat countries should condense their reliance on fossil fuels for
electricity generation and look to other cleaner technologies. Hydroelectricity is one such option.
Hydropoweris sustainable and enduable source of energy. It produces a great amount of
electricity. Dams can also be used fanulti purposes likdrrigation, fishing, bird sanctuary

and water sports. All these advantages show the importance of hydropower electvitiich
gives us a solution for the pr obBesdessnuneiust oda
expected benefits from these projects, also a multitude of substantial social, economic, and
environmental impact potentials existHydroelectric projects (HEP around the world have
attracted much attention concerning the environmental and social impacts that have arisen
from such development€onstruction and operations of dams have always been associated with
changes in the physical and biological environméa Socieeconomic and cultural impacts
arising from project construction and environmental transformations are rooted in the complex
interactivity between social and biophysical environments. Human communities are integral
components of their environmerds well as potential agents for environmental changeHence,
environmental changes in settled areas are often profoundly interlinked with subsequent
changes that occur within societyln social and economic spheres, the land acquisition and
resettlement bpeople aramportant issues.From human point of view, with the replacement of
large population, the original land use pattern, soeaxonomic systems, agrsocieforestry
systems, and traditional ecological practices lead to an end. Traditional cropstlodé area,
forests, vegetation, fauna including micreorganisms show sudden disappearance. People
displaced from a site adjust to new habitats, where their religimaitural traditions, socio-
economic web and occupation especially agriculture crumblege water reservoirs affect local
micro climate and are a source of considerable amounts of pollution, including greenhouse
gases. Changes in land use pattern carry potential to deprive plants and animals of their
natural habitat. The interests of locahhabitants must be listened to and taken care of during

the planning and policy making. The policy makers must adopt a model or strategies so that
the impacts and effects of such type of developmental activities on local people who have
sacrificed their belon@gs can be minimized. To maximize the positive impacts and mitigate

the negative environmental, social and economic impacts sustainability of water projects is
requiredl n order to spur a sustainable economic
programmeto provide clean power for all citizens, hydroelectric projects must be supported and
assigned the top priority The model s of sustainability <can
generation is conscious towards the rights of the future generation to come.

The research team of Dr. Anup Katoch, Dr. Jagtar Singh Guleria and Dr. Ashok Kumar Sharma
deserves appreciation for their commendable work. | am sure, that this report would be of interest
to researchers, planners and policy makers.

I am grateful to Indian Council of Social Science Research (ICSSR) for funding the project to
this university.

Dr Surya Prakash Sharma
Director of Research

CSK Himachal PradesiKrishi
Vishvavidyalaya, Palampur (India)
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Chapterl

Introduction

1.1 Background

Energy is vital for economic development and also for human development.arbaere
multiple sources of primary energy ranging from fossil fuels like coal, petroleum and
natural gas, hydro, nuclear, solar and renewable energy and alssomarercial
energy. There are multiple goals in energy pélegonomic efficiency, access to
clean eergy to all at affordable prices, environmental sustainability and energy
security. In case of fossil fuels, fuel extraction may cause natural resource
degradation, conversion of fuel into useful energy causes environmental pollution,
some local such asuphur dioxide, nitrogen oxide and particulate matter and some
global like carbon dioxide. In case of hydro power, conversion of forest land requires
displacement and resettlement of the indigenous people and ecological disturbance. In
case of nuclear powesafety has become a major policy issue. Use of a renewable
resource like biomass may involve loss of agricultural output. Hence, the choice of an
optional energy mix for a country requires careful evaluation of the-ttisl@among

the alternatives, badeon national circumstances, policy priorities, costs and
affordability:

Hydroelectricity is the electricity generated by hydropower, the production of
electrical power through the use of the gravitational force of falling water.
Hydroelectric power isansidered to be a renewable energy source because it uses the
continuous flow of water without ending up the water resource. The cost of operating
a hydroelectric plant is nearly immune to increase in the cost of fossil fuels such as
oil, natural gas or @ and no imports are needed. Most importarns a clean source

of powerT it produces no carbon dioxide, sulphur dioxide, nitrogen oxide or any other
air emissions. In addition it produces no solid or liquid wastes. Hydropower has been
considered enwonmentally friendly because it represents a clean and renewable
energy source. The term renewable refers to the hydrologic cycle that circulates water
back to our rivers, streams, and lakes each year. It is the most reliable, efficient, less
expensive ath most widely used form than geothermal, biomass, wind and solar

energy. Although, hydroelectric projects offer opportunities for infrastructure
1. Sankar U (2014)
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development and economic growth; but if not well designed, implemented and
operated, theydve the potential to adversely affect the health andhestlg of local

as well as distant downstream communitid®eservoirs created by hydroelectric
schemes often provide facilities for water sports and become tourist attraction
themselves. In some cowies aquaculture in reservoirs in common rAude dams
installed for irrigation support agriculture with a relatively constant water supply.
Large hydro dams control floods, which would otherwise affect people living
downstream of project. Such as largservoirs generating number of benefits might
also result in submersion of extensive areas upstream of the dams, destroying
biologically rich and productive lowland and riverine valley projects, marshlands and
grasslands. Hydroelectric power projectat msed with cautions can produce adverse
impacts on fish, wildlife and other natural resources.

India is blessed with immense amount of hydkectric potential. The demand for
power is growing exponentially in accordance with the high levdkgElopments on

both infrastructure and social fronts. India, homenaire than 1.2 billion (2011
Census) accounting over 17% of the world
unguenchable thirst for energy. India today is the fifth largest consumerrgiyene

the world, accounting for 3.7 per cent of the world consumption. Its total primary
energy demand is expected to be almost double by 2B3the infrastructure sector

the focus is on the progress in telmmmunication, roads, airports and ports. toa

social front the aim of providing reliable power has emerged as the main reason for
increased focus on the power sechost of the hydropower potential of India lies in

the Himalayan states which is supposed to be harnessed in favour of human
develpment. These states have low industrial development and see their rivers and

the hydropower potenti al Afas the proverbi

Himachal Pradesh is extremely rich in hydel resources and the state has about 25 per
cent of the nabnal potential in this respect. The Satluj, Yamuna, Beas, Ravi and
Chenab are the main rivers in Himachal Pradesh. It has been estimated that about
27436 MW of hydel power can be generated in the state by constructing various

major, medium, small and mimicro hydel projects on the five river basifbe

2. Erlanger T.Eet al. (2008).
3. Tarun Kumar, Shyam Mohan, 2012.

4. Mountains of Concrete: Dam building in Himalayas. Dec, 2008
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basin wise potential are Satluj (332 MW), Beas (5,995 MW), Chen&h,032 MW),

Ravi (3,237MW) and Yamuna (840 MWN\Nathpa Jhakri Project is the biggest hydro
electric project of the country built on the Satluj river and is located in Shimla and
Kinnaur districts of Himachal Pradesh. It is@crete gravity dam on ti&atluj River
constructed primarily for electricity generation. Then of the river projectas
potential to generate 1500 MW electrici§efore reaching the underground power

staton, water is diverted through a 27.4 km (17 mile) headrace tunnel.

A Memorandum of Understanding for execution of the Nathipakri project was
signed between Government of India and Government of Himachal Pradesh in July,
1991.The Nathpa Jhakri Hydroelectproject has been financed on a 50:50 debt
equity ratio basisThe project had the backing of World Bank. The project was
completed at a cost of R8,187 core. The Nathpa Jhakri project was commissioned

in May, 2004 and dedicated to the nation tme then b nd bl e Pr i me
Manmohan Singh on May 28, 2005.

Electricity is the harbinger of the developmentanfarea as it promotes industries,
which in term generates employment, raises the income of the people and leads to
development and prosperity the inhabitants. Today one of the most pressing need is
the growing demand for electric pow&ior any growing economy, power is a vital
input needed to fuel the engine of economic growth and to fulfil the basic needs of the
entire population of a countrEnergy differentiatethe least developed or developing
economy from a developed economy. Empirical evidence suggests that lack of energy
can whittle down the pace of economic development while its abundance can

stimulate the development.

In an era of industrial promotion, electricity is the lifeline of this age. The electricity
generation promotes employment ayehrs ughe Net National Product. The benefits

of the project are distributed in far flung areas. However, it has been obdeavaul
surroundings of the project the climate and livelihood of the inhabitants are
endangered. In Himalayan region the livelihoods are closely linked witsystems.
Today, when the whole world is facing a serious threat from climate change, large
pats of fragile Himalayan region are being handed over to corporations to harness

environment conservation. Loss of biodiversity cannot be compensated with

5. Sharma Harish Kumar and Rana Pawan Kumar 2014

-3-| Page


http://en.wikipedia.org/wiki/Satluj_River

hydroelectric potential through power projecis,has shown utter disregard for

the economic growth, and such projects aimaedverall development of populace,
ever remain questionable as to their real valitydro-electric projects in this
ecologically sensitive state, raise serious questions of lang destainability of the
Himalayas as a region of baiversity, carbon sink and a region that moderates global
climate. Damage to this complex system and livelihoads fundamentally affected
causing immense hardship to inhabitants and loss of inconheuseholds. From
human point of view, a large population is replaced, and the original land use pattern,
sociceconomic systems, agsmcioforestry systems, and traditional ecological
practices lead to an end. Traditional crops of the area, forestsatiegetfauna
including micreorganisms show sudden disappearance. People displaced from a site
adjust to new habitats, where their religiouitural traditions, soci@conomic web

and occupation especially agriculture crursble

Since 1800 B.C., 45,000 dams were built across the world. Most of the dams were

built to provide for irrigation, power generation and controlling of floods but these

also altered and diverted the flow of the rivers leading to huge environmental loss and
significant impact on livelihoods of the locals. While speaking to the people displaced

by Hirakund Dam, thérstl ndi an Pri me Minister Jawahar
to suffer, you shoul d Sstohofigh exuch dlamedthhnean i nt e |

development and growttould not beachieved even after 65 years of independence.

Recently Hi mac h a | Pradesh has been marked as
potential to produce electric energy. TBevernmentof Himachal Pradesh has taken

several initiaves to encourage private sector participation in small hydroelectric
power plants development. Todgyessure is not just to make electric power, but to

make electric power with good technology use which is less damaging and more
environmentally friendlyThere are also questions about whether the power generated

from these projects would help increase access to electricity for the poor and the
vulnerable sections of society, as the location of these projects in remote and difficult
terrains, privatizatio, and the incentives offered will result in a high cost for the

electricity generated. The protests in different project sites in the state indicate that
6. Gaur, RD. (2007)
7. Gaur, RD. (2007)

8. Mountains of Concrete: Dam building in Himalayas. De©820
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the power projects are not taking care of livelihood and environment. It is most
unfortunate that man by his failure to live in harmony with nature has brought

humanity to the brink of this global environmental catastrdphe.

The di scour swerosfush Beonsesfeistos al ways remai ns
projects Given all this, there is a need to quantify the benefits and adverse social
impacts of the hydroelectric project. Proper environment assessment needs to be done
to ensure that endangered speare not being lost and people displaced should be
properly rehabilitatedKeeping in view the issues at stake, the actors involved, the
responses of ci vil society and affected
impacts of the project and aldwetsensitive ecological conditions the present sisidy

an attempbn the impact of the hydroelectric project of Nathpa Jhakri on environment

and livelihood of local area and generation of the electricity will provide a blue print

for the economic prospéyi and development of the region as well as country as a

whole. To analyze the pros and cons of the power project the present study was

formulated with the following specific objectives:

1.2 Objectives of the study

1. To study the sockeconomic profile of th residents in the vicinity of weir to
powerhouse of the Nathpa Jhakri hydroelectric power project.

2. To examine the effect of power project on natural resources and environment in
the study area.

3. To analyse the impact of power project on farm productiotesys income and
livelihood status in the study area.

4. To highlight the problems and constraints faced by the inhabitants and seek
solutions from different strata of respondents comprising of intellectuals, political/
farm leaders, academicians, projechauities, farmers and workers etc.

1.3Hypotheses

The study is based on the following hypotheses:

1. The project has generated the electricity which promotes industrial development
and provides employment to the local inhabitants and outsiders raising their

income and quality of life.

2. The project has an adverse impact on sustainability of micro water sheds that

sustainocal livelihoods.

9. Pamecha Suman & Sethi Jasleen (2012)
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3. The project has destroyed swath of pristine forest to lay its channel frortoweir

power house.

4. Diversion of water has destroyed local weirs that feed water channels used by
households for washing, cattle use and irrigation and also have destroyed small

farms.

5. It is a drought like situation for local inhabitants, resulting in decrease

agricultural and horticultural productivity.

6. Farmersé6 food security has been threat
distribution system (PDS).

7. Younger generation has left their villages in search of employment, resulting an

adverse impact on fatyilife.

8. Employees and outside labour used in this project have destroyed forests and

wildlife through illegal felling and hunting.
1.4 Limitations of the study

In the study considerable care and thought have been exercised in making the study as
objectiveand systematic as possible. Even though the estimates were provided by the
recall memory because of nomaintenance of farm records, sincere efforts have been
made to elicit the information as accurate and reliable as possible by cross
guestioning. It mayowever be recognized that the findings of the study may not be

generalized beyond the boundaries of the area under investigation.
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Chapter?2

Review of Literature

In an attempt to carry out any investigation it is very important to have an ideatladout

work that has already been done. The review of available literature gives an insight on
various aspects of any investigation showing the extent of work done on various aspects
of the problem. Review of literature also helps in knowing problems ocaunrprévious

studies and designing possible ways of overcoming them. In India the power sector has
registered significant progress since the process of planned development of the economy
began in 1950. Hydrpower is one of the main sources of generatlagtecity. Though

there have been many evaluation studies on pros and cons of hydroelectric power projects
undertaken at national and international levels, less work has been carried out in
Himachal Pradesh. In this chapter an attempt has been made dw b available
literature pertaining to the work done on various aspects of hydroelectric power projects
in India as well as abroad. The review of various studies has been done in chronological

order.

As per theEconomic Survey of Government of Himach&radesh (20:21), power is

one of the most important inputs for economic development. Power sector makes a direct
and significant contribution to economy in terms of revenue generation, employment
opportunities and enhancing the quality of life. Furtiidras estimated that about 23,000
MW of hydel potential can be exploited in the state by contributing various major,
medium, small and mini/micro hydel projects and till now only 6,672 MW has been
harnessed by various agencies which also include 467 MWirbgchal Pradesh State
Electricity Board. The basiwise assessed potential details of the different rivers of the
state is Yamuna & MW), Satluj (L3,332MW), Beas 5,995MW), Ravi (3,237 MW),
Chenab 4,032MW), self-identified/new identified (570 MW)The harnessed potential of
hydroelectric power in Himachal Pradesh will give boost to the overall economy of the

State.

Pakdee, R1996) presented a data from a 1994 survey of people living on both sides of
the Munriver, Thailand, who had been affected by the Pak Mun Hydroelectric Project.
Data were presented on various soegonomic aspects: population growth rate;

occupdion; land ownership; level of technology adopted on the farm; annual household
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income and expenditure; education level; household size; infant mortality rate; health;
and household infrastructure. Some information is briefly presented on farmers' sttitude
towards the Pak Mun Project, noting that there will be an increase in fish stocks in the
reservoir, but that many farmers are not satisfied with the level of subsidies they have

received.

Nigam, P S (1987) conducted a study on the Hydropower scenarieorded that the

total estimated hydro potential in UWas 13,000 MW out of which only 1200 MW has

been commissioned so far. The hydro potential although available in plenty has not been
utilized fully so far due to various reasons. He expressed thatwhaseo reason why
solutions to the various problems facing tthevelopment of hydro power should not be
found so that this tremendous potential of renewable source of energy may be harnessed
at the earliest.

SenguptaD P (1987) conducted a study on Mini and Micro Hydel Prospects in the Indian
Himalaya and reportetthat the total hydroelectric installation in the Indian Himalaya was

40 MW (out of a total of 2300 MW when the British left India) constituting about 1.75%
of the total installed capacity.

Silva, S H C De (1990) in the paper ecology and landscape mandgentm Lanka
suggested that exploitation is promoted both by the ‘haves' and by thendtsve
Multinational agencies operating in the countryititthe first category, and subsistence
farmers represent the second. No country could effectively cangemesources without
adequately mitigating these pressures. Development activities such as reservoir
construction, hydroelectric projects, settlement schemes and industries have direct
impacts on the environment. Intensive agricultural practices, wiaage and pesticides

all pollute waterways and affect water quality in rivers and streams. Some of the
subsistence activities of the poor also contribute to the degradation of natural resources. It
further suggests that while conservation efforts creat@reness they can also create
distrust and unease in the younger generation who fail to come to terms with the

differences between principle and practice.

Ghai, D (1994) conducted a study on environment, livelihood and empowerment. This
paper introducg a special issue ddevelopment and Changtihe contributions to which
resulted from a UNRISD programme initiated in 1988.isltorganized around the

principal themes addressed in the volume. The first of these is the functioning and
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evolution of customary systems of resource management, with emphasis on their impact
on livelihood and ecological sustainability. A social perspeobn the environment, as
opposed to one based purely on ecology or technology estiibat the issues of resource
degradation and regeneration are intimately linked to questions of power, institutions,
livelihood and culture. The social and ecologicahseguences of dominant patterns of
global and national development raise fundamental questions about the meaning and
content of development. A social and political economy analysis of the environment
points to the need for major reforms in development@ntservation programmes and
policies. Programmes for environmental protection must become integral parts of overall
development strategies. Thus, conservation schemes should enhance the livelihood
security of local communities through recognition of tleeistomary rights over natural
resources. Reforms in development and conservation policies cannot come about without

changes in the constellation of social and political forces at global and national levels.

Saxena, K Get al. (1994) conducted the study dmydropower management for
sustainablerural development irremoteunelectrifiedzones of Himalaya. In their study

they revealed that hydropower is a reliable, abundant and cheap source of energy. Its
appropriate use, whether mechanical or electrical ceelerate the pace of development

in remote mountainous areas which have been hitherto neglected. The challenge ahead is
to innovate hydropower technologies adapted to the opportunities and constraints

characterizing a given area in the Himalayan region.

Chau, K C(1995) in his studyi Th e T hr epeojecGod Chyna:sresettlement
prospects and probl ems o0 wiloprodde ulaod dontrblh a t th
hydroelectric power and navigation improvement for the Changiiang (Yangtze River)
Basin. Herevealedthat this megaproject will result in the drowniofy wholly or partly,

19 cities and counties, 238 km superscript 2 farmland, 50 km superscript 2 orange groves,
as well as the necessity to relocatel,B1,800 people by 2008. Historically, the Three
Gorges area is isolated and backward. Economic develupis deterred by the harsh
biophysical environment, overpopulation, and meagre capital input. To avoid the
adaptation problem that has beset previous water conservancy projects in China, the
displaced people will be resettled uphill (3800 m) within tlke inundated villages and
counties. This is an arduous task as China also wants to promote economic development
in the area, other than simply relocating the inhabitants. Trial resettlement has been

initiated since 1985 in an attempt to lure people to adtepresettlement scheme and to
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support the project. Sustainable development of the Three Gorges area is crucial to the
long-term benefits for millions of people. He emphasized that efforts must be made to
strike a balance between economic development amdronmental conservation

otherwise the already degraded environment and poverty will persist.

Cummi ngs, B J (1995) in the study o6Dam th
Devel opment and Resi stance i n Amazoni an
consguences of two large scale hydroelectric projects, the Balbina Dam and the Xingu
Hydroelectric complex, in Amazonian Brazil. Thiedings made three points; firstlghe
environmental impacts of such projects are inseparable from issues of human rights,
secondly regional economic development and social justice, thiwiiy the initiation of

the Dams, an opportunity has opened to form a network of future support for the needs of

Amazonians.

Takahasi, Y(1997) studied the contribution of large dams to the society as it provides
more reliable supply of water for various uses, flood control and hydroelectric power
generain. This paper reviews the history of the impacts of dam developments on the
natural and socianvironmenin Japan, and the countermeasures taken to reduce the
adverse impacts. Finally, the implications of the Nagara River Estuary barrage are

analysed.

Biro, Y E K (1998) evaluated the Environmental Impacts of the Kayraktepe Dam and
Hydroelectric Power Plant in Turkey. &hcontingent valuation method is used to
estimate the project's local environmental costs. The average local rural annual
willingness to pay for the restoration of the environmental impacts of the project is found
to be $300 per person. Loss of forestrg agricultural benefits from the reservoir area
that will be inundated are estimated to be $12.66 million a year. When the Kayraktepe
Project's external costs are internalized, its benefit cost ratio falls from 1.35 to 0.84,
indicating that the project ieconomically undesirable and the decision for its

construction needs to be reconsidered.

Neefjes, K(2000) conducted atiedy on Environments and Livelihoods: Strategies for
Sustainability. He emphasized that poverty is a major cause of the global environmental
crisis, or conversely whether environmental degradation is the main cause of poverty. The
book conceives of 'envinmnent' in the broadest sense, one that includes both people and

social relationships. It first reflects on the relationships between poverty and
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environmental change, from theoretical and practical perspectives. It then presents
frameworks for action by delopment agencies, exploring power relationships and ideas
of stakeholder participation, and in particular the notion of sustainable livelihoods.
Thirdly, it discusses practical tools and approaches to project management. Finally, it
considers how strategs and policies can address the structural causes of environmental
degradation and poverty. The book is based on Oxfam's extensive experience of working
in rural and urban contexts in the development world. It can be used to improve the
formulation and irplementation of development strategies, to strengthen participatory
project planning, monitoring, and impact assessment, and to support campaigning and

lobbying.

Sinclair, A Jand Diduck, A P (2000) conducted a study on Public involvermén
environmental impact assessment: a case study of hydro development in Kullu District,
Himachal PradesHndia. They studied that the Governments of India and the Indian state
of Himachal Pradesh(HP) recently adopted policy changes intended to eigedi
development approvals f@owerprojects. The paper focuses on the 1997 changes to the
Environmental Protection Act that establish procedures for public hearings as a
component of EIA. Three hydro project public hearings in the Kullu District (HPY98
showedthat public involvement and public hearing procesgeiein their nascent stages
despite the rapid pace of development. They reported many constraints, such as
inaccessibility of information, lack of familiarity with EIA, and lack of institutal
capacity, hinder serious public involvement. Public concerns focused on safety issues
(blasting), new road construction and jobs, with little consideration of environmental

impact.

Khan, S (2004) conducted a study on Integrating Hydrology with Environment,
Livelihood andPolicy Issues: The Murrumbidgee Model. He revealed that the multilevel
stakeholder engagement in hyidigical research and development of integrated
catchment management tools and policies in the Murrumbidgee catchment in Australia
helped it to gain the status of reference catchment under the pilot phas®22@dlhe
Hydrology for Environment, Life andPolicy (HELP) Programme of United Nations
Educational, Scientific and Cultural Organization (UNESCO). The competing water uses
and environmental and economic concerns in the Murrumbidgee are typical of other arid
catchments in the world. Both completeddaangoing hydrological projectsvere

available thatcould be used to illustrate how communities, researchers and regulation
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bodies are involved in catchment management by developing appropriate geographic
information system, hydrological, hydrologgconanic and educational models. The
approach has been very influential in bringing about change in land and water

management and in informing and guiding regional policy.

Bapat,Jyotsna2005) conducted the study on Development Projects and Critical Theory
of Environment. She emphasized that each development project is located in its social,
institutional, and historical conte Their outcomes are explained as the consequence of
the actions of various individuals and groups, each acting rationally to optimize their own
interests. Six infrastructure projects in India are covered, ranging from ecotourism and
amusement parks tcoper and mining projects, abatement of industrial pollution, and
urban transporinteractionsbetween projeeaffected persons (PAPS), the promoters of
each project, and government agengieseanalysed at different stages of the projects. It
was concludel that agencies regulating environmental impacts should adopt a
'reconstructive adaptive' strategy aimed at leaving the physical and-csdicil
environment in a better condition than when the project began. Similarly, development
projects should ensurthat PAPs, especially those whose livelihoods are linked to

environmental resources, are at least as well off as they were without the project.

Sun Ting Ronget al. (2006) conducted a study on estimation of the rural electric power
consumption in the ecological protection areas with implementing the project of small
hydropower for fuel. This study is based on the characteristics of the project hydropower
for fuel andpresents a grey forecast model for estimating the annual electric power
requirement of rural areas without the project based on the grey system theory. The
electric power used in rural areas is divided into two categories: the electric power for
livelihood and the conventional electric power. A prediction model for conventional
electric power was set up with the elastic coefficient method. The prediction model of
grey theory and elastic coefficient method were confirmed as valid for estimating electric
power for rural and conventional electric power consumptions by applying two models.
The implementation of the project of small hydropower for fuel does not only greatly
increase the electric power for fuel, but also increase the conventional electric power
consumption of the project area. This study provided a scientific foundation for
evaluating environmental and ecological benefits, calculating the electric price and

drafting the complementary program energy.
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Yao, Yong Huiet al. (2006) conducted a study @inl a-scaeehydroelectric projects and
mountain devel opment on the upper Yangt ze
projected largescale hydropower projects pose difficult challenges as well as great hope

for development of local impoverished are@kere are great difficulties in coordinating
hydropower development and local regional development, owing to gaps in national
policies, clear separation between enterprise and local communities and problems with

local management and the local economy.

Araujo, P S F deandHaie, N(2007) conducted a study on application of RIAM to the
environmentalimpactassessment of hydroelectric installations. They presented a paper
on Water in Celtic countries: quantity, quality and climate varigbilit this paper they
evaluated an Environmental Impact Assessment (EIA) using the Rapid Impact
Assessment Matrix (RIAM). It analyses and presents the numerous parameters and
alternatives of an EIA in a structured, friendly and transparent environmeansiteed

all four components: physical/chemical, biological/ecological, social/cultural, economic/
operational. Thesavere then evaluated using universal criteria common to all impact

consideration.

Diduck, Aetal.( 2007 ) ¢ o n d u Achiewihg Mearsngful Buplic Banticigation

in the EnvironmentaAssessmenbf Hydro Development: Case Studies from Chamoli
District, Uttarakhand India. d’hey reported that Indidas great potential for hydro
development because of its mountainous environment and fast flowing rivers. While
growth in the hydro sector could facilitatedustrial development and improve social
well-being in the state, it could also have severe negative impacts onesmdaical
systems. Using a qualitative methodology involving a review of documents, field
observations, and over 100 interviews witdvgrnment, industry officials and community
members, the research investigat®d large hydro projects in the Chamoli District. The
result showd that public participation in project planning and implementation did not
exemplify characteristics of meaning involvement. The participation processes would
have been improved with greater opportunities for advanced, decentralized, and more
active local involvement. The conclusion is that the central and state governments should
play a more assertive role iagulating largescale hydro development in Uttarakhand, to
facilitate meaningful public participation and to protect local environmental and

economic and social interests also.
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Gaur, R D (2007) studied the complexities of biodiversity and river valleygigojn
Uttarakhand and observed that hydroelectric projects in Uttarakhand in Himalaya serve
several facilities in the overall development, but excessive disruption of water flow in the
river system, coupled with other hydrological aspects and fragilemgghic features

tend to cause biodiversity loss as well as uncertainties in sustainability of the projects.
From biodiversity point of view, such projects are unethical as they impede the biological
web of the environment, as a large hydel project leada tomplete alteration of a
terrestrial habitat into an aquatic ecosystem. Such a development shows almost total loss

of biodiversity from a particular water reservoir site.

Kohler, B (2007) conducted a study on externalities of hygawer projects. He
emphasized that hydropoweplants have similar to every type of technical
establi shment sd posi the enagronmentdantreeagrialdnd thee e f f e
economic life. These effects are called externalities when people who are not involved in
hydropower development are affected by it without any compensation. Therefore, it is
important to study the potential externalities from hydropower enegguption in detail

at the time of setting up of a project.

Leguia Hidalgoet al. (2007) in their study on ecosystems services and hydroelectric in
Nicaragua, identified forests that providecosystems for the hydroelectric sector in
Nicaragua, where thamplementation of hydropower plantgas getting stronger. The
areas located in the upper watersheds of relevant hydroelectric pregeetsery sensible

to climatic events; that aye evidence of the need to reduce hydropower sector's
vulnerability. The reults confirmed the need for ecosystem users to get involved in forest
management to improve the adaptive capacity in important areas to guarantee the
ecosystem flow in the future.

Mehra, T Set al. (2007) conducted a case studyPerformance of Tawa Hydelectric
Power Plant and reported th&mall Hydro Power Project may be used as one of the
optiors for achieving the energy targets in a developing country like India where centre or
state Governments have limited financial resources to put in largeeyhich requir

long gestation period. One additional advantage with the Small Hydro Power Project is
that private partners may get attracted due to low investment and quicker return in
comparison to large projects. The last but not leasthe mostecofriendliness of small

power projects whiclwas a point of serious concern in case of thermal, or nuclear or

sometimes in big Hydro power projects depending upon the location of the projects.
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Small Hydro Power potential in India is still underutilizetdaherewasneed to tap this
potential for optimum utilization of natural resources. In Madhya Pradesd| hydro
plantswere not many; however theneasgood scope for developing such plants. Tawa
wasone of such plants in MP, which dhbdeen developeds canal head powerhouse on
the left bank canal (LBC) of Tawa irrigation project by a private investor. This wkst
working in a very efficient manner addressing both the power and irrigation aspects
successfully. This example will attract the privateastments in small hydropower sector

in the developing countries like India.

Qureshi, T A(2007) studied lower Jhelum Hydroelectric project under the programme of
Uri hydroelectric power project Baramulla (Jammu and Kashmir), was commissioned
three decades ago on River Jhelum. At this segment of river, 18 species of fishes were
recorded. Afterthe commissioning of this project several deteriorative environmental
effects have been noticed on the aquatic biodiversity of this river. This project exerted
highly adverse effects on the population of mighty Mahaseer, Gdkamseer Tor
putitorg, which flourished a lot in the past but diminished so much so thatitbme

under endangered category of fish species. As $fazothorax plagiostomus, S.
curvifrons, S. esocinuandS. labiatusvere also affected adversely and neerescarce

in catches.Two major factors may be considered responsible for the dwindling
population of above mentioned species of fishes first bunding of river and practically
negligible provision of fish ways/fish ladders whichdhareated obstacle in free
movement of fishesof searching food and breeding grounds and secoihd\alterations

in the ecological feature of the region.

Sharma, S Ket al (2007) conducted the study on Impacts of Water Resources
Development Project with Special Reference to Dams and Reservottss Iresearch

paper, an overview of positive and negative impacts associated with development,
exploitation and management of water resources projects such as hydropower is
discussed. They revealed that the demand of water and its related servicesdnwitbase
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 fgation 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 twentieth century has

been proliferation of large scale river valley projects (nearly 658c)eveloping
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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 imprdiaag standards
creates extra pressure for food production, industrialization and economic growth. People
opposed to dams have commonly argued that dams ccaesere damage to our
environment. To maximize the positive impacts and mitigate the negatiirerenental,

social and economic impacts sustainability of water resources pragstsquired.

Thanju, RP (2007) olserved that Hydropowewras one of the cleanest, renewable and
environmentally benign sources of energy. Nepas blessed with immense source of
water resources and huge hydropower potential. The Kali Gandaki 'A' (KGA)
Hydroelectric Projecivasthe largeshydropower project constructed so far in Nepal. The
projectwas a daily pond age type scheme with an installed capacity of 144 MW. The
KGA was one of the first largest hydropower projects thatl leen well studied
environmentally and socially in the ppeoject, construction and operation stages. The
KGA operation hd contributed significantly to Nepal's power system and haosted

the economic development of the country. But the local governiaess the dilemma of
supporting national hydropower development on the one hand and safeguarding the
interests of local people on the other. A special nationaldestoct was proposed to
delimit reaches in the upper Yangtze River area that will prosedéogical security for

the developed reaches and the dams lower down on the Yangtze River.

Whiteman, CWetal.( 2007) in their study, AHuman and
a potential threat to wild carnivore conservation in a fragmented landseapettie
Eastern Brazilian Amazono rwergama ¢of ¢hd well h a't h
known factors responsible for habitat loss and fragmentation in the Amazon. The Tucurui

Lake Protected Area (Tucurui Lake APA), in the state of Para, Brazil, Ed3tarzilian

Amazon, is under the influence of the Tucurui dam. Zones of wildlife protection (ZWPs),

where no human activities should be allowed, were created inside this protected area.

However, human populations and their domestic animals still residathie ZWPs.

Erlanger, T Eet al. (2008) conducted a study on Baseline Health Situation of
Communities Affected by the Nam Theun 2 Hydroelectric Project in Central Lao PDR
and Indicators for Monitoring and concluded that hydroelectric projects offer
oppatunities for infrastructure development and economic growth; yet, if not well

designed, implemented and operated, they have the potential to negatively affect the
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health and welbeing of local and distant downstream communities. Remote rural
populationsare particularly vulnerable to the sudden influx of men, materials and money,
and associated population mixing that accompany project construction phases. Several
indicators were extracted that can be utilized for monitoring changes in healthevwng!

and equity, as the project is implemented and operated.

Pargaien, G C (2008) emphasized that present day development of the engineering
projects, especially river valley development, underground storage chamber and metro
rail projects requiré lot of instumentation work. In the Himalayan region, hydroelectric
projects required instruments in different stages of the project, especially during
excavation and in the areas of poor to very poor rock mass. Monitoring of slope in hilly
areas and for civil engingag purpose is essential, because of the various regions.
Geotechnical instruments are tools for evaluating performance of the structures during
construction as well as later stages. Various types of instruments are used in dam, tunnel,
power house andagbe. The main objective of the instrumentation program is to measure
the reaction of the surrounding rock mass to the excavation process and the installed
support system, thereby ensuring the adequacy of the design of the excavation and
support system. Thican be achieved by measuring various parameters. Based on the
data, interpretation of different kinds of instruments are done, further decisions can be

made for safety and long life of the structure.

Qdais, H A(2008) conducted a study on Environmental impacts of the mega desalination
project: the RedDead Sea conveyor. In his study the Dead \8a&sthe lowest point on

the earth. Historically, its level was 392 m below sea level. Due to the diversion of the
water thatwas feeding the sea from thMorth and to the construction of industrial
facilities in the south to extract minerals, the Dead Sea level nowadays hasvioersd lo

to 417 m. Furthermore, the surface area of the sea has been reduced fron? @40 km
1960s to 637 kfAtoday. In an attempt to restore the Dead Sea to its original level, and to
find a reliable source of fresh water in the region which suffers from chronic water
scarcity, the Red Dead S€anveyor (RDSC) project has been proposed. RDSC would
convey seawatefrom the Red Sea (Gulf of Agaba) to the Dead Sea to save it from
vanishing, and to produce desalinated water and hydroelectric power by utilizing the
difference in elevations between the Red and Dead seas. The proposed project is expected
to have great ipact on the regional soceronomic development. However, many

guestions need to be answered before proceeding with such a megaproject. Some of the
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answers needed are related to the environmental impacts of the project. The present paper
is an attempt to ddress the major environmental impacts associated with the
implementation of the RDSC project. Both positive and negative impacts were considered
in the analysis. The analysis revealed tline reject was the main adverse
environmental problem. The amdurf brine has been estimated to be 1050 MCM/y. In
addition to salt content, the reject brine contains several chemical additives, chemical
cleaning solutions and pretreatment chemicals that are discharged with the brine. Another
significant adverse impacthat is identified is the impact on the fragile marine
environment of the Gulf of Agaba. The semi enclosed nature of this marine environment,
which encourages its unique biological diversity, also makes it particularly susceptible to
pollution. Thereforemeasures that should be taken during the construction and operation

of the project to protect the marine environment were recommended.

Sharma, S Ketal. (2008) conducted a study on Site Suitability and Environmental Impact
Assessment of Rampur HydroelgctProject, Himachal Pradesh, India. In this research
paper, an overview of positive and negative impacts associated with development,
exploitation and management of water resources projects such as Rampur Hydroelectric
Power Plantvasdiscussed. The impaassessment study was conducted for evaluation of
environmental impacts through comparison of environmental quality during
Hydroelectric Power Plant construction and operation phase. The environmental
parameters such as water quality, land environmeadiversity and socik@conomic
environmentveretaken 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 developmentakgi®jsuch as Rampurydroelectric

Power Planiead to sustainability.

Dolinar, Bet al. 00 9) i n t h e iSuspesdeduLday indhe WaisTohage
Reservoir of the Hydroelectric Powehe Pl ant
river supporéd a considerable electricity production potential. Bestlesexisting power

plants, theravereseveral hydroelectriplants under construction, of which "Bostanjtiha

just begun its production of electricity. The objectivahd study described in this paper

was to determine the concentration and compositiorthefsuspended load in the
reservoir ofthe hydroelectric gwer plant Bostanj. For this purpose, 24 water samples

from the area othe water intake and the water outlet were takenth&tsame time the

flow rate of the river was measurebthe solid particles were removed from the water
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with the help of sedimentatin and, in the final stage, with water evaporation. With such

an approach, sufficient quantities of suspended material for further mineralogical and
chemical analyses weensured. The analysis showed that the quantithexuspended

load, forthe same liow rate, was larger at the water intake thathatwater outlet. The
difference represeatl the material that sedimented in the lake duthéspeed decrease

of the water as a result f h e  rimpoumdm&rd. The sedimented material may be
expressedn relation to the flow rate. A comparison of the structure of the samples from
both sampling areas showed thatret wateroutlet therewvasa somewhat smaller share

of carbonate grains and heavy minerals than at the water intake, and a higher content of

organic detritus and clay particles can also be observed.

Freitas, M A Vand Soito, J L S(2009) conducted a study on Vulnerability to Climate
Change and Water Management: Hydropower Generation in Brazil. They revealed that
the Brazilhad thelargest reserve of surface water on the planet, approximately 19.4%, of
theworld total, and one ajreateshydraulic potentials. Thisid not however mean that it
was in a comfortable position in terms of water availability athe location of
consumptive and neconsumptive demand. In fact, around 90%hef waterwasto be
found in thelow demographic density hydrographic basins of the Amazonas and
Tocantins rivers. Around 90% of tip@pulation relie on the remaining water resources.
Given the majorrole of hydroelectric plants in thBrazilian Electricity Systempower
generation in the countryas highly dependent on the hydrologic regimes of the
hydrographic basins. Given that thevasregional imbalance in water availabilityas
evidencd by recurrent droughts in the Noifastern region and by the degradation of
rivers and soil in theSouth East, the socienvironmental risks to each region and
therapid increase in the demand for water and energy throughout ceunéy and
existing hylroelectric energy plantaere vulnerable to a lesser or greater extent to
climate changerlherisk of future global climate change i.e. further warming of the planet
may alterthe hydrologiccycle and consequently tiegime andhydric availability of the
hydrologic cycle. In fact, differentiated changes in temperature led to alteratiding in
range of atmospheric pressure and wind patterns. Changes in rainfall pedtern
therefore to be expected. The forecast rise in sea levels by 2099 iddicede@ of

between 18 cm and 59 cm in various scenarios of greenhouse gas emission.

Aksungur, M A K, and Ozdemir, A, (2011) in their study

Ecosystems of River Type Hydroelectric Power Plants: The Case of Trdbazan k e y 0
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emphasized that wasknown that the river type hydroelectric power plants (HRE)e

clean and renewable with low operatingdamaintenance expenses. But during the
construction and operations, the effects on the aquatic ecosystem cannot be ignored. In
the Eastern Black Sea region, over 430 riygpe HPP projectsvere planned. In this

study, 19 HPP project in Trabzon on theibad environmental impact assessment (EIA)
reports and by photographing the visual dimension of construction and operation phases
were examined. In the EIA reports, aquatic organisms and aquatic ecosystem impacts
might have given only in literature. Theeld study was conducted in two power projects

and it was reported that in construction stage the biggest haasedsof excavations

which was at random leaving stream beds, occupation of the river bed and river bed
unattended. A sufficient amount of lifiereat is left in water as fish passages are disturbed

during the construction work.

Chauhan, S Kt al. (2011) in their study Social Impact Assessment Study on Dhaulasidh
Hydro Electric Project (DHEP), Hamirpur reported the positive and negative effects o
the project. They reported that during and after the construction of the project, local
people may get employment opportunities in terms of supplying construction material, by
doing petty business like running a tea stall, other shops of daily neelisg sel
agricultural produce particularly vegetables and milk. The stake holders also expected
that project authorities would provide them good road, educational and drinking water
facilities, street light in lieu of loss of land. The study also revealedtbkgtroductivity

of crops (field) and fruits may decline by ten percent and also there will be increase in
expenditure on human and animal health on account of increased fog and infestation of

diseases and pest.

Ahmed, N Bdour (2012) in their study on Bgectives on a Strategic Jordanian Water
Project: The Red Sea to Dead Sea Water Conveyance investigated the direct and indirect
merits of the proposed construction and also analyzed its significance and implications.
The concept of this project was to ctost a 112mile pipeline to transfer water
northward from the Red Sea to the Dead Sea to pump sea water into the salt lake while
generating hydroelectric power for use in desalination. Gbgernments of Jordan,
Palestine Authority, and Israel dhdeen ethusiastic supporters of this project, amnere

calling on the international community to support its rmabillion dollar project.
However, detractors of the canal claim that th@eze numerous of archaeological and

historic sites around the Dead Seaystlit may do more environmental harm than good
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and suggest that the Dead Sea be naturally restored by allowing the Jordan River to flow

southward unimpeded.

Duda, Aetal.( 2012) in their study on o6Contributi
water, environment and sustainable | ivelih
Facility (GEF) unites 182 member governmeimipartnerships with international
institutions, nongovernmental organizations, and the private se¢toladdress global
environmental issues. As an independent financial organization, the GEF drgradés

to developing countries and countries with remmies in transition for projects related to
biodiversity, climate change, international waters, land degradation, the ozone layer, and
persistent organic pollutants. These projects benefit the global environment, linking local,
national, and global envinonental challenges and promoting sustainable livelihoods.

This booklet highlights some of the key results from two decades of the GEF's work to
enable countries to collaborate on the management of the world's trans boundary
freshwater basins and aquifef$ie featured case studies show how the GEF's support for
innovative approaches has enabled participating countries to cooperate across different
sectors and national borders to balance the competing uses of water resources. Indeed,
with the GEF's supportmany of these countries have seen that the benefits of
collaboration can be far greater than those from unilateral action and that local food and

energy security conflicts can be resolved.

Grumbine, R Eet al. (2012) conducted a study on Mekong hydropower: drivers of change
and governance challenges. They studied that the Mekong River is the longest
watercourse in Southeast Asia. Although China has an extensive hydropower program
underway on the Upper Mekongs aet therewere no dams on the river's lower
mainstream. However, as many as 12 additional projects, which would generate
substantial energy and wealth especially for Cambodia and Laos, are currently in the
proposal stage for the Lower Mekong (LM). Thenuuative effects of the LM
hydropower projects if built, and together with existing Chinese damaill transform

the Mekong by altering natural flow patterns and disrupting fisheries and other ecosystem
services, to the detriment of the millions of peowho depend on the river for their
livelihoods. Proposals for new dam construction are driven by several factors, including
changing human demographics and development needs, energy and food security

concerns, economic cooperation, and climate change.
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Midgley, Set al (2012) conducted a study on adaptation to climate change in semi
aridenvironments: experience and lessdrom Mozambique. They emphasized that
Southern Africa and Mozambique are highly vulnerable to the impacts of climate change.
The regionwasfrequently exposed to droughts, floods, variable rainfall and heat, which
are expected to worsen, and sensititdysuch exposure of the natural resotvased
livelihood systemwasvery high. The project area is remote and highly under developed
and the populationvas poor, food insecure, and not resilient to the impact of climate
shocks. The availability of wates not sufficient for humans and livestock except in a
few communities along the Limpopo river, livelihood options are limited. Livelihoods
were underpinned almost entirely by the little available water, agricultural lands and
rangelands, and natural forgsand current practices and usagere threatening to
become unsustainable. Existing coping mechanisms and safetyaretseavily reliant

on the natural resources base, Bwelihoodswere seriously at risk under the projected
climate changes. Urgemiction was required to strengthen resilience now and into the
future when climate change will present significant additional stress. In response to this
need, the Government of Mozambique (Bbnistries andNational Institutes) led by
MICOA and the UnitedNations (six agencies) initiated a United Nations Joint
Programme (UNJP/JP) for environmental mainstreaming and adaptation to climate
change, with the latter component implemented in a remote district of southern
Mozambique, Chicualacuala. This publicatigave an account of the Government of
Mozambique/FAGed interventions on strengthening small holder agriculture,
communitybased natural resources management, and livelihood diversification in the
face of current and future climatelated stresses. Itqvided the rationale behind each of

the activities, innovations and successes, but also barriers and challenges encountered
over the thregearprojectperiod. The lessons ledrwere critically analysed, and the
opportunities for replication and scaltog, and for filling in some of the gaps during
follow-up interventions, explored. The key elements whigre essential for climate
change adaptation in semiid southern African regions such as Chicualacuala, indlude
improved access to water for huméwestock and productive purposes, strengthening of
dry land crop production by improving soil fertility and water holding capacity, integrated
croplivestockagroforestry production practices, srasthle crop irrigation where
possible, development ofdhivestock industry (rangeland and nutritional management,
health services, processing, and small animals), sustainable community forest

management and regulation, and tried and tested options for livelihood diversification
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(e.g. beekeeping). Supportivechnologies which will make a significant contribution
included renewable energy, distritdvel climate information and communications, and a
local centre for development of climeteaptive technologies. To ensure success and
sustainability, a project st as this UNJP should be supported by careful and considered
project design and formulation, sufficient time in the project design and inception phases,
a phased approach to implementation with feedback loops built in to accommodate
learning, and full inelvement of the communities and intended beneficiaries from the
start. With some adjustments, the "Delivering as One UN" approach working closely with
the national and local partnemasconsidered to be conceptually sound and should guide

future directios in UN climate change adaptation programmes.

Minar, Hiren (2012) published a paper on Hydro Power Project Financing Scenario in
India-A Case Study on Hydro Power Projects in India. He reported that although India
had 1,50, 000 MW hydro potential, but h&yd30,000 MW ha been developed so far.
Initially Government of India has been funding the development of Hydro Project from
their budgetary support only. In 90s Government of India offered the various hydro sites
for development foprivate sector. Althogh 20 years lthbeen passed but no significant
addition inhydro development took place in India. The question must be asked why such
a slow growth hd taken place in the development of hydro power projects inspite of
enormous potential available in Ind&o far Hydro Power Projects of 37367 MW as on
December 2010 lsbbeen installed with an investment of Rs.1500 billion in debt and
equity financing. Investors and bankers who make these investmerthe real clients

for hydro power projects. Theyere not interested in hydro power project efficiencies,
but in risk, return on investments and coverage ratios. This papleatlook at hydro
power projects from the project financiero
was to attract private ingstors, commercial lenders, and international development
agencies and to find innovative solutions to the difficult issues that investment in Indian

power market poskfor hydro power projects.

Oliveira, J Cet al. (2012) conducted a study on electrical energy generation in small
hydroelectric poweplant as a new criterion for the ecological sale-taase study for
Minas Gerais State, Brazil. They emphasized thah#eelto create new legal rules that
encourage and finances environmental improvements motivate the creation of the
Ecological State Sale Tax. The Ecological State sale tax was created in Brazil, initially

theParana State in 1991, in 1995the Minas Gerais State approved a similar Law, also
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called Robin Hood LawThe Brazilian Federal Constitution establishes that 25%hef

State sale tax is to be divided among the State towns. This Minas Geraid &#at
discriminate the criteria to distribute funds among the State's towns. The criteriadnclude
several ecological aspects thaere to be measured per town, such #e final
disposition of solid residues, water treatment and sewage availabilityp greas
preservation and other oneBhe Minas Gerais State towns association and the State
parliament have being discussing improvements in such criteria. This research proposes
that the electrical energy generation in small hydroelectric power plaatseas criterion

for the ecological sale tax for the Brazilian Minas Gerais State. Althahghsmall
hydroelectric power plants are beneficial for bthtb environmenandwere profitable for

the investorsthe towns where theyvere located, @l not receve a sale tax relatively to

the investment, that represedta weak aspect. Smaflydroelectric powerplants still

causé impact by flooding most fertile lands that could otherwise contrilth&e
agricultural production. In other hand they help the suskdéndevelopment by producing
energy by a cheap and renewable resource. So the proposition of this new criterion is to
balance this weakness.

Panigrahi,Jitendra Ket al. 012) conducted the study on the Environmehtgbact
Assessment (EIA) in India was first introduced in India based on the Environmental
Protection Act (EPA), 1986. But formally it came in to effect, when Ministry of
Environment and Forest (MoEF) has passemajor legislative measure under EPA in
January 1994 for Environmental Clearance (EC) known as EIA Notification, 1994.
Subsequently, EIA processes have been strengthened by MoEF by a series of
amendments. The current practice is adhering to EIA Ndifica 2006 and its
amendments. The pieces of evidence collected and analysis in the present assessment
suggestd that, despite a sound legislative, administrative and procedu+ap $eA has

not yet evolved satisfactorily in India. An appraisal of th& Eystem against systematic
evaluation criteria, based on discussions with various stake holders, EIA expert
committee members, approval authorities, project proponents, NGOs and consulting
professionals, revead various drawbacks of the EIA system. Thesainly includel,
inadequate capacity of EIA approval authorities, deficiencies in screening and scoping,
poor quality EIA reports, inadequate public participation and weak monitoring. Overall,
EIA is used presently as a project justification tool rathantas a project planning tool

to contribute to achieving sustainable development. While shortcomings are challenging,
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Government of Indiavasshowing a high degree of commitment. The EIA system in the
country was undergoing progressive refinements by ditgaemoving the constraints.
The paper identifié opportunities for taking advantage of the current circumstances for
strengthening the EIA process.

Pubule, Jet al (2012) in their study analyzed the environmental impact assessment of
power energy projects in Latvidhey concluded that the powerdustry in Latvia has
acquired a stable position in the national econorhyvas necessary to elaborate the
common approach of Elfpower projects During the process of impact assessment,
principles of Life Cycle Assessment (LCA) should be implemented, which enhance the
quality and efficiency othe EIA. The use of LCA principlegn the process of the EIA

will allow the assessment of the designed activities and environmental impact of proposed
alternatives to have greater objectivityjne work concludé with suggestions on how to
include the principles of LCA ithe EIA procedureto improvethe impact assessment of

energyprojects.

Quintaset al.(2012) studied a major problem for sustainable development in the Amazon
and found thadifficulty of supplying electric power to isolated communities, which
represerdd a considerable share of the population. This probledh been a major
obstacle to productive activities (especially extractive and agricultural) in such
communities, thussignificantly contributing to rural drift and creating social problems in
larger cties. In that case, one way to supply electric power would be to use the huge
network of small rivers in the region by implementing Micro Hydroelectric Power Plants
(MHPs). However, this type of hydropower project recliire set of technical
assessments order to obtain better value for its cestectiveness from the perspective

of sustainable development. Thus, based on a survey of energy demand and the local
hydrological and topographical characteristics, two possible MHP designs for the
hydrological ge under analysis were suggested. Assessments of hydropower, economic
and environmental aspects were developed. MHP designs were compared with the diesel
generator design of the community under focus. Comparison showed that the MHP
designswere feasible n terms of energy to meet local demand; economically, they are
more feasible than the diesel generator and are environmentally sustainable, mainly
because such designs involve lbead, rurof-river MHPs and the flooded areas were

simulated anaverenot larger than 0.02 km. Therefore, the information provided by these
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assessments constitdtanportant data, serving as subsidies for MHP implementation

projects, which shall contribute to sustainable development in the region.

Talukder, Band Dara Shamsuddi(2012) conducted a study on Environmental impacts

of Flood Control Drainage and Irrigation (FCDprojects namely;Mouza named
Nischintapur within Meghn®onagoda in a noeirrigated area of Bangladesh: a case
study. They studied thatrgie 1960s in Bangladesh many water development projetts ha
been implemented mainly for flood control and boosting the agriculture. Among them
Flood Control Drainage and Irrigation (FCDI) projeuatsre significant. Various studies
reveaéd the many positig and negative impacts of these projects. Although these
projects were implemented so as to support irrigation for High Yielding Varieties (HYVSs)
of rice, but due to bad engineering construction some areas do not get irrigation facilities.
As a result seous environmental consequences reslitt those areas. The consequences

of the FCDI projecbn the environment of those areas never been examined
systematically. This studwas an attempt to examine the impacts of FCDI project on
some of the agriculturaand environmental components of an area without irrigation
facilities. Itwas assumed that before implementation of pnigectthe characteristics of

the environment of the area were almost the same. The studedliost cropping
patterns, cropping intesity and crop diversity litachanged in the area. The land use of
the area héhchanged. The physical, biological and agricultiealVironmenthad been
affected for the lack of water. These have an adverse impact on human life. This study
has confirmed andexposed the consequences of FCDI project on environmental

components inside the embankment of the area, winichad get irrigation facilities.

Thomas Chandet al. (2012) in their study Impacts of Hydropower Development on
Rural Livelihood Sustainability in Sikkim, India: Community Perceptions concluded that
mountain economiewere undergoing transformation from traditional agrarian to more
industrial or serviceriented economies. Such changes invariably have socio economic
impacts on nearby communities and lead to fragmentation and rural depopulation.
Sikkim, a small state of India in the Eastern Himalayas, has recently embarked on a
program of hydroelectricity pject construction. This study examined community
perceptions of the environmental and socioeconomic impacts of these projects in 3 rural
areas and considers implications for future sustainable livelihoods. While benefits such as
employment have accrued the rural community from these economic development

projects, changes in land use and in people's occupations may have adverse impacts on
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their future livelihoods. They argued that ther@sa need to support new types of land
based economic activities @bandoned agricultural lands, reclaim degraded lands, and

introduce new products and production methods.

Watkin, L Jetal. (2012) in their study omanaging sustainable development conflicts:

the impact of stakelders in smalscale hydropower schemdsave discussed the
growing importance of the environment and its management. This paper edesent
approach to illustrate the challenges on sisedlle hydropower development as perceived

by the stakeholders invadd, and how they influence decisioraking. Itwas clear that

in this type of conflict, an individual can significantly influence outcomes; highlighting
the need for more structured approaches to deal with stakeholder conflicts in sustainable

hydropower deelopment.

Aristeidis, M and Konstantinos, M(2013) conducted a study on Impact of River
Damming and River Diversion Projects in a Changing Environment and in
Geomorphological Evolution of the Greek Coast. They emphasized thahlaatidties
engineering works, such as large dams and reservoirs construction (hydroelectric power
dams, irrigation dams and water supply dams), artificial river diversion projects,
channelization, etc., may seriously affect the environmental balanokaofliand coastal
ecosystems (forests, wetlands, lagoons, deltas, estuaries and coastal areas). Dam
constructions and their operationdhanodified the natural evolution trends of coastal
areas to a considerable extent and d&rguably been the most impartdactor controlling

the evolution of the Greek coastal zone in recent decades. While an important factor of
the destabilization of the ecological balance is the "climate change", but the role of
“climatic cycles" is not negligible. Dams and reservoitsirevast masses of water and
sediments, thysadversely affecting water resources, the seasonal hydrological and
hydrogeological regimes, while this disruption of water flow and sediment transgsort

able to generate changes on the supply of groundwagtefers, on the emerging coastal
erosion phenomena and consequently impacts on delta evolution and coastal ecosystems.
Also, the creation of artificial lakes in forest areas and deforestation, condritoute
increasd emissions of C@and other greenhougmses and climate change. The purpose

of this studywasto: (a) describe the main mamade interferences (engineering works)
which due to their nature and position, cause changes in the natural evolution of the
hydro-geomorphological processes in the dieltcoastal zone of the rivers Nestos,

Acheloos, Arachthos, Louros, Spercheios, Inois and Alfeios, in Greece, (b) report a
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synthesis of the environmental and geomorphological studies of the areas under study, (c)
describe the geomorphological evolutiortloé selected areas and (d) detect and evaluate
the impacts of the above mentioned anthropogenic activities and the influence of "climate
change" and effect in the geomorphological evolution of the Greek coast.

Aklilu Kahssay and Mishra Sanjay (2013) inase study of GilgeGibe Il Hydroelectric
Power Project in Ethiopiemphasized that Ethiopi@asa country where over 90% energy
demandwas supplied through traditional sources with over use and extinction of natural
and traditional sources exploring neseurceswere the compulsion of the economy.
Simultaneously, with rising population industrial activitsre also increasing which
propel the energy demand. The objective of the antvelsto seek out the impacts of the
Gilgel Gibe Ill hydro power project on the community development. Taking integrated
approach several important factors concerning to community developmeénbeka
investigated such as health, ecology and environment, emptdyopportunities and its
impact on income dynamics, infrastructure. In the study efforts also have been made to
know the impacts on cultural, religious, historical and archaeological sites. The study is
mainly based on secondary data. Howgwer supportthe work some primary data
through local residents and the university students were also taken. Informal discussion
with the officials involved in the project and local people around the Omo river valley
also have been held to know their personal opiaimhexpectations from the project. The
analysis of the available data rewshlthat the project hh positive impact on the
community development. It concludidhat the project might be a milestone for the
community development and of benefits for the peoling in the region. With
commencement of the project, economic activities in the regidralneady been started

and providing several nemaditional business opportunities which opénnew
opportunities of employment. Moreovehe change due to hyaklectric projectwas
expected to transform the communalities with measurable impact. The projeet ha
multidimensional role to play in the development at various lévetsnmunity, regional

as well as national.

Lata, Renuet al. (2013) conducted a stydon Socieeconomic impacts of Sorang
hydroelectric power project in District Kinnaur, Himachal Pradesh, India. They reported
that electricitywasone of the key determinants for economic growth of a nation. Over the
past decade or so, hydropower proje¢i&€P) around the world have attracted much

attention concerning the environmental and social impacts tlihaifsen from such
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developments. Construction and operations of dandsahsays been associated with
changes in the physical and biological enviremt No doubt electricity generatiovas

the need of the hour for development, but the large projects do involve the submersion of
forests and the displacement of people. Seconomic and cultural impacts arising from
project construction and environmahttransformationswere rooted in the complex
interactivity between social and biophysical environments. Human commuvwiies
integral components of their environment as well as potential agents for environmental
change. Hengeenvironmental changes iettled areasvereoften profoundly interlinked

with subsequent changes that occur within society. The interests of local must be listened
to and taken care of during the planning and the policy makers must adopt a model or
strategies so that the impactglasffects of such developmental activities on local people
could be minimized whawere living in the vicinity as well as who llasacrificed their
belongings. To maximize the positive impacts and mitigate the negative environmental,
social and economic inagts sustainability of water resources projeasrequired. This

paper refers the perception of the public with regards to the impact of the Sorang HEP
and other development activities and need for sustainable development to maintain

balance with the efmonment of hilly and fragile area

Mukheibir (2013) in his study emphasized that theras a growing concern that
countries should reduce their dependence on fossil fuels for electricity generation and
look to other cleaner technologies. Hydroelectrigigs one such option. However, given

that hydropowewas dependent on rainfall and associated runoff for power generation, it
was susceptible to both the positive and negative impacts of climate change, such as
increasd in temperature and changes in ppéeation and ruroff. In this paper, impacts

on hydropower generation ¢hdeen organised as either changes in -@my trends or
shortterm variability and shocks. These impacts could either manifest themselves as
direct impacts on hydropower generatiootgmtial or as indirect impacts (or ancillary
impacts) such as increased competition for water. Citing examples from around the world,
this paper investigatethe scale of these projected impacts, and the potential cost
implication of inaction. It concludeby making recommendations for possible adaptive

options to build resilience in response to local impacts.

Panwar, Shradhat al. (2013) in their study on Environmental Appraisal of Lakhwar
Hydroelectric Project, Uttarakhand, India emphasized that tlopoped Lakhwar

hydroelectric project (300 MWvas located on river Yamuna in Dehradun district of
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Uttarakhand, India. The present paper deals with the potential positive as well as negative
impacts anticipated as a result of construction of proposed pitoyeadopting graded
matrix approach. In order to identify or predict the impacts, the present environmental
conditions are determined from the primary and secondary data for the various
environmental parameters. Based on the base line data collectedkeatified potential
impacts, TIS (Total Impact Score) was calculated using graded matrix under the scenario
of construction and operational stage of the project without consideration to environment
management plan/s (EMP). Based on identified potentigtivegimpacts, appropriate
EMP/s has been suggested and TIS was again worked out after incorporation of EMP/s.
From the graded matrix under with EMP/s condition, it has been found that positive
impacts of the project would be just able to compensate ttine impacts and hence

implementation of management plans becomes necessary to get the maximum benefits.

Slariya, Mohinder Kumar (2013) studied that since the inception of early civilisation, man
has been striving for better life style and making his tifore comfortable. In search of
which he hd altered the nature and this desirel kampelled him to proceed on the road

of development. In the era of rapid industrialisation consciously or unconsciously he
unscientifically utilizel the natural resourcesnd resulting into the major problems of

21st century including environmental pollution and global warming on the one hand and
creating more problems to the human beings by ignoring human dimensions.
Hydroelectric power developmewasone such developmaeltinitiative whichwassine

guo of any development and necessary to achieve desired goals of any society or any
economy. But such developments at what cost? This question has been analysed in
present paper. The present papes based on micro study, exploratory in nature,
conducted in 22 villages by dividing in 5 research clusters and interviewing 200
respondents in NHPC owned Chameénaower project. It is an analytical analysis of
deprivations received because of its consioactind put the people in psychological
trauma. The impact can be divided in two broad categories; one, project affected people
(PAP), who got displaced and got compensation, jobs in NHPC and resettled somewhere
in the part of the district or state. Thecgad category; who have not affected as per the
revenue/policy document of NHPC and can be called as Not Project Affected People
(Not-PAP). But in real sense, thayerethe people whavere facing ill effects of this

developmental activity and at preseritey were dying every moment, every hour and
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every day and moreover, their concernd haverbeenlistened and never answered by

stategovernmengas well as by the executors.

Subrata,Purkayasthg2013) conducted a study dwydropower development and the
Lepchas: a case study of the Dzongu in Sikkim, lnde&studied the Teesta hydropower
projects in Sikkim promises development prospects for the people living in the remote
and backward area of North Sikkim ere the Dzongu the sacred land of the Lepchas
(covering an area of about 78 sq kmas located. The Lepchawere the original
inhabitants of Sikkim but at present constitute less than 15% of the total population of the
statewere threatened by this develogntproject as they fear that their unique identity
and religious practices rooted in their natural surroundings will be taken away by such
projects. Hencethe Lepchas along with the civil societyere engaged in Gandhian
protests against such projectsthey feel that the development of the projects here will
not only take away their holy land but also lead to demographic changes besides
destroying the fragile natural environment which cannot sustain heavy constructional
activities associated with Hydqmower development. livasagainst this background that

the present paper highligdtton the loss of the unique culture and religious practices of
the Lepchas, the environmental vulnerability and livelihood losses associated with such
projects. The data soce for this papewasfrom both secondary and primary sources

generated during field investigation.

Zhang Yinget al. (2013) conducted a study on effects of water conservancy projects on
reservoir immigrant society and the quantitative model. This study analyzed profit and
loss effects of water conservancy projects on reservoir immigrant society and the
guantitative modelfrom four aspects whichwere social health care environment,
infrastructures, urbanization and education environment of immigrants. Moreover, by
taking a certain water conservancy project as an example it also studied monetary
guantification for effects ofvater conservancy projects on infrastructure construction and
urbanization process in reservoir area. The result stitvat water conservancy projects

will bring about some losses but at the same timeutdcalso greatly improve the social
environment.They concluded that along with the development of hydroelectric power,

whichwasa clean energy source development of human beagalso to be realized.

Sharma, Haresh Kumar and Pawan Kumar R20&4) discussed thatidng the last few
years, hydroelectric projects in hilly areas have attracted attention concerning the social

and environmental impacts that have arisen from such hydroelectric power projects.
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Construction and operation of damsdhaways been associatedth changes in the
social, physical and biological environment. Some of the negative impacts of
hydroelectric projects include loss of vegetation, topographical disturbances and changes
in rivers flow patterns, involuntary resettlement, health probleoss, of cultural values

and marginalization of local people. The impacts due to hydropower development,
especially of reservoir and damgere always extensive in term of space. It cacber
upstream, on site, and downstream areas and surrounding of hydroptames.
Generally that all the hydroelectric projects in Chamba district lteen given all
attention regarding its technical design and economical issues of the project and very least
or almost negligible attention on social and environmental factorghwirere much

more important in context to the remote, rich tribal culture and very high earthquake
sensitive zone of Chamba district of Northwest Himalaya.

Yuksel, 1(2012) emphasized that Soufastern Anatolia Project region in Turkey is rich

in water for irrigation and hydroelectric power. The Euphrates and Tigris rivers represent
over 28% of the nation's water supply tiwers, and the economically irrigable areas in
the region make up 20% of those for the entry country. On the other hand, 85% of the
total hydro capacity in operationdbeen developed by DSI, corresponding to 9931 MW
(49 hydro plants) and 35,795 GWh/yeaespectively. The largest and most
comprehensive regional development project ever implemented by DSI in Twesey
"The Southeast Anatolian (GAP) Project”, which is located in the region of Southeast
Anatolia on the Euphrates and Tigris rivers and thefutaries, which originate in
Turkey. The energy potential of the Tigris and Euphratasestimated as 12,000 GWh

and 35,000 GWh, respectively. These two rivers constitute 10% and 30% of the total
hydroelectricenergy potential. The GAP region will B important electric power
producer with 1000 MW installed capacity from the Karakaya dam, 2400 MW installed
capacity from the Ataturk dam and 1360 MW installed capacity from the Keban dam. The
GAP region hd a 22% share of the country's total hydroelegiotential, with plans for

22 dams and 19 hydroelectric power plants. Once completed, 27 billion kWh of

electricity will be generated annually.
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Chapter3

Methodology

Science is a body of knowledge which consists mainly of experimentation, systematic
gathering of observations, analysis and interpretation of data. An appropriate selection and
application of scientific methodology is a pequisite for conducting any iesgtigation to
ensure precision, reliability and validity of the findings of a research problem. The selection
and application of methodology bears more relevance in-sacinomic studies. The detailed
description of the methodological procedure followedcbnduct any study is therefore,
essential not only to inspire acceptability and confidence in the research findings but also
help other scholars working on similar are@ke detaik about thaesearch methodology

adopted in th@resent studhavebeendescribed in following heads:

1 Selectionand bcale of thestudy area
1 Samplingdesign

1 Data collection

1 Time dimension of the study

1 Analytical framework

1 Terms and concepts used in the study

3.1 Selectionand locale of the study area

The operational area of the Nathpa Jhakri Power Project is in Shimla and Kinnaur districts of
Himachal Pradesh. Theeir site of the project is situated in Kinnaur district whereas as
power house has been established in Rampur block of Shimla districéfdriee the study

area for the present investigation comprised of the developmental blocks of these two
districts in which weir site and power house are located. The brief background of the districts

is as under:
A) Kinnaur
i) Location

Kinnaur districtlies on both banks of Satluj river from®3@ 56 5 0°® 5t o NbEhd
latitude and between 2 56 0 0°6 0 ® oE&sBléngitudeslt is ebout 80 km long and
55 km wideand islocated in theNorth Eastern part of Himachal Pradesh, it runs iNaath

East andSouth West direction andts habtable part seldom exceeds 13 kmbreadth. The
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district is endowed with enchanting natural beauty in its picturesque-aadweaks, thick
natural forests, meandering river courses through deep gorges, stesamadirtg down the
hills with great fury, hanging ropeways across the rivers, alpine meadows, rare wild fauna,
clear blue skies, high altitude lakes and rich cultural heritage of people, that give thrilling and

memorable experience to trekkers and toufist® within and outside the country.
i) Boundaries

Adjoining Western Tibet, the district shares Eastern boundary with wetlefined water

parting along the Zanskar range from the international boundary. OBothk andSouth

Eastern side, the distridioundary runs alongside the boundary of UJKashi district of

Uttarakhand. On itSouthrWest lies district Shimla and in tidorth-West, the tribal district
of LahautSpiti. Kullu district of Himachal Pradesh touches itherth andNorth-West.

iii) Area
The geographical area of district is 6,401%kancounting forl1.50 per cent of the total area
of the stateHowever,according to the survey of India, the totgographicahrea is 6,553

km?. It varies slightly from what it is recorded the Distrct Gazetteer of 197hn authority
of the Central Statistical Organization.

iv) Seasons andlimate

The climate of Kinnaur is as varied as is the face of district. For reasons of peculiar
geography and topography 6a pethebeatoftoaridg e x pe
zone al most to frozen temperature of Lapl anc
with an extremely cold winter forcing the people of upper villagers to grow one crop in a

year. Valley is fairly well wooded with deodars, bliees, firs and silver birch in the higher

zones. As a valley gets a fair amount of monsoon rains, it is very lush with grass and alpine

pastures.

Table 3.1: Demographic features of Kinnaur District of Himachal Pradesh

(2011Census)
District Person Percent of Density/ Sex Literacy %
state sq.km Ratio
population Male Female Total
Kinnaur 84,298 1.22 13 818 88.37 71.34 80.77
H.P. 68,56,509 100.00 123 974 90.83 76.60 83.78

Source: Statistical Outline of Himachal Pradesh 2a121
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v) Distribution of population

Kinnaur district is entirely rural anids population is distributed in three blocks. The total
population of Kinnaur district based on actual enumeration comes ,298%ersons
according to 2011 census and constitute 1.22 @@ af total population of the state. Out of

the total population of the district, 46,364 are males ar@B37are females.

vi) Density of population

This district is most thinly populated in the state. The crude arithmetic density, that is, the

number ofpersons subsisting on each%ai land, stoodat 8 persons in 1971; 9 in 1981; 11
in 1991; 12 in 2001 and 13 in 2011.

vii) Sexratio

Sexratio in Kinnaur district worked out toe 818 females per 1000 males in 2011 census and

is quite below the state aage of 974 females.
viii) Literacy level

Of the total population of the district, 80.77 per cemte literateas per2011 census, who
can read and write in any language with understanding. The literacy rate of the wessrict
less than that of stateh& male literacy ratevashigher than that of female literacy both for

the district as well as for the state as a whole.
B) Shimla
i) Location

Shimla district is situated in humid temperate zone of Himachal Pradesh. The district is
located betweetongitude 77 and 78 East and latitude 30The elevation of district varies
from 600 m to 5760 m.

i) Boundaries

It is surrounded by Mandi and Kullu districts in the North, Kinnaur in the East and Sirmour

district in South and Solan district in the Wes
i) Area
The geographical area of the district is 5,131 sq. kms, which is 9.22 per cent of the total area

of the state. The entire district is mountainous with steep hills. The topography of the district
is rugged and tough.
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iv) Climate

The climate © district varies from cold and dry zone to temperate andtrsytical zone
depending on the terrain and height of the area. The hills and the mountain ranges are
generally aligned in thEastWest directions, which presents a complicated pattern of.relief
The predominantly rough terrain, the prevalence spurs, narrow and steep side valleys

throughout the district reflect the youthfulness of its topography.

Table 3.2 Demographicfeatures of ShimlaDistt. of Himachal Pradesh(2011Census)

District Person Per cent of Density/ Sex Literacy %
state Sq.km. Ratio
population Male Female  Total
Shimla  8,13,384 11.86 159 916 90.73 77.80 84.55
H.P. 68,56,509 100.00 123 974 90.83 76.60 83.78

Source: Statistical Outline of Himachal Pradesh 2a12
v) Distribution of population

The population of Shimla district as per 2011 census is 8,13,384. The district accounted for
11.86 per cent of the total population of the state. Out of the total population of the district, 4,
24,486weremales and 3,88,898 felies.

vi) Density of population

The density of population increased from 141 persons per square kilometer in 2001 to 159

persons per square kilometer in 2011.
vii) Sexratio

Sexratio in Shimla district worked out tze 916 females per 1000 males in 20Ehsus and
wasbelow the state average of 974 females.

viii) Literacy level

The literacy rate of the district dancreased from 79.68 in 2001 to 84.55 in 2011. The
literacy rate of the districivas higher than that of state. The male literacy rages higher
than that of female literacy both for the district as well as for the state as a whole.

3.2 Sampling design

Multi-stage sampling technique was used for the selection of respondemts.
developmental blocks i.e. Nichar of Kinnaur and Rampur of district Shimla were selected

purposively as weir site and power house lie in these blocks. At the first stage of sampling the
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list of panchayats around the weir site, power house and tunsgdnepared in consultation
with block headquarters/ project officers. From the list so prepared a sample of four
panchayats comprising three panchayats from Nichar and one panchayat from Rampur block

were selected randomly.

At the second stage sfampling the list of vilages falling in the selectedapchayatsvas
prepared with the help ofapchayat officials. Then, from the list villages,a sample oR0
affectedvillageseither around the weir/power house site or above and around the tunnel was
selectel randomly. The sample so drawn consists of 17 villages from Nichar and 3 villages
from Rampur block. The major proportion of sampled villages was from Nichar
developmental block, which was mainly due to the fact the major portion of the project

affected aea (tunnel and weir site) was in Nichar developmental block of Kinnaur district.
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Figure-1: Map of the study area

At the thirdstage of sampling the listf householdsn the selected villages was prepared in
consultation with the panchayat secretaries and pradhans. Fanaynple of two hundred
householdsrom the list so prepared was drawn randondy 10 households from each

selected village.
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In addition to the affeted households a sample of 25 respondents amongstablemicians,
politician, member of nogovernmental organisations and social workkersassessing the
general problems of the project affected areas and to draw suggestions to address the major
problems of the area was also drawn purposively. The selection criterion for this group of
respondents was their direct or indirect association with the affected households of the study

area.
3.3 Data collection

In order to meet out the requirements of thecgmeobjectives of the study both primaag

well as secondary data were collected.
3.3.1Primary data

The primary data for the present study were collected on specifically designed -aestguie
interview schedule through personal survey techniquerder to meet out the requirements

1% 2" and ¥ objectives of the study the primary datere collected from 200 sampled
household®f the project affected areas on different aspects, whereas, for the fourth objective
primary information regardingrpblems and suggestions was collected from the group of
academicians, politician, member of rRgovernmental organisations and social workidre

data from the respondents were collected on following aspects for both before and after

project implementatioperiods;

i. Sociocdemographic parameters such as age, family size, education, occupation,
income etc.

ii. Farm inventories like residential buildings, land, livestock, farm implements etc.

iii. Land utilization pattern, area under different field crops, productiohpaoductivity
of major field crops, fruitdjvestock etc.

iv. General perceptions of the respondents regarding changes in natural resources
scenario, sockuultural parameters, livelihood options, inBtuctural fadities,
adequacy of compensations etc.

v. Problems that lthemerged omccount of project intervention.

vi. Suggestioafor addressing the ajor problems of the study area.

3.3.2Secondary data

The secondaryinformation from different offices, publications, ref® etc. were also

collectedon following aspects
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Area, population, literacy, semtio etc. for Kinnaur and Shimla districts.
List of villages and panchayats
Physical and financial achievements under corporate social responsibility schemes for

the projet affect areas byNathpa Jhakri Power Corporation
3.4Time dimension of the study

The exante (before) antexpost(after) approach was adopted for the collecaad analysis
of data.The year 199D2 was taken as the-@xte and the year 2013 being the study year
represented the gost scenario.

3.5 Analytical framework

The primary and secondary das® collected during the study period were checked,
scrutinized, coded, tabulatednalyzed, compiled and presented systematidaylyusing
simple tabular methodrhe results have been present by working out simple averages and

percentages and are discussed in relevant chapter of the report.
Following formulae/algorithmswere used for estimation of different parameters:
3.5.1 Sexratio

Sexratio represents the number of females per thousand males and was calculated for the

total sampled populatidoy the following formula:

47 @AIDOT AEET Al AO
47 @AIDOI ABET AP T

SA@ AOGEI
3.5.2 Literacy rate

Literacy is an important indicatdéor judging the quality of human resource. It was calculated
by deducting the population below five years of age {swhool going) from the total
sampled population.

41 A1 ATAIE O BAODMA 1T O
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3.5.3 Cropping pattern

The cropping pattern of project beneficiaries and-pianject beneficiaries was analysed by
computing proportion of area undearious crops to the total cropped area for agricultural
year 2013.
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Where, P=proportion area undef icrop
A; = Actual area undel"icrop
A = total cropped area

3.5.4 Cropping intensity

The croppingntensity has been worked out as the ratio of gross cropped area to the net sown
area, expressed in percentage
L O+ DPAAA
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3.5.5 Per cent change

The production, productivities, input use, costs and returnsagtociated with different crop
enterprises were estimatbefore and after the project interventidrne impact of project

interventions was analyzed by working out per cent change with following expression:

e o A n 8p G
0 AOAREBAIT QA% P T

X1 = value of parametefter the project implementation period
X > = value of parametdyefore project implementation period

3.6 Terms and concepts used in the study

Kuhl: Kuhlis a local term used for irrigation channel in the fields. The water in the kuhl
flows by gravitational force.

Chou Further bifurcation okuhlto small fields.

Ghasnies: Pasture land in village and its surroundings

Pucca Construction with cement, bricks ovened in kiln, and stones

Katcha Construction with bricks of muanud and stones.

Panchayat: Village government
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Chapter4
Results and Discussion

The key focus of the present chapter is to analysertpact of Nathpa Jhakri Hydroelectric

Power Project (NJPC) on different socieconomic and environmental aspects. The main
results of study with respect to objectives are discussed and presented in this chapter under
the following subheads:

4.1 Socioeconomic profile of the residents

4.2 Impact of power project orafm production systems, income and livelihood status

4.3 Hfect of power project on natural resources and environment

4.4Problemdaced by the inhabitants and their solutions
4.1 Socieeconomic profile of the residents
The socieeconomic features of the farmers affect the organization and management of farm
enterprises as well as the production and marketing to a large extent. Thus, it seems
imperative to study the existing so@oonomic status of the sampled householtse
gener al characteristics of sampled responden
general features prevailing in the study area. Therefore, an attempt has been made to study
the important soci@conomic characteristics of sampled respotgleThese factors have
relevance in determining not only the size and quality of labour force and the resources that
are available in different categories of households but also the nature of economic activities
that can be taken up by them to improverteecio-economic weHbeing.
4.1.1 Head of family
In hilly areas of Himachal Pradesh, head of the fanvidga key person for taking different
household decisions. The demographic features like age, educational status, gender etc. of the
head of a famyl play an important role in taking judicious decisions for the-eihg of the
family. It is expected that comparatively young and educated individuals are more competent
to adjust in changing soceconomic situations in the area. The demographic fesiifrthe
sampled head of the families of the project area have been analysed and are presented in
Table 4.1. It can be seen from the table that majority of the head of the families were male
(94.50%) which indicaté the dominance of males in managing laadd other farm
resources. During survey it was found that females heading the families were only in the case

where either the males were working at distant places or women were early widows.
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It can also be observed from the table that majority of tlaeld@vere in the age group of

above 50 years (39.50%) followed by-80 years. The percentage of head of family in the

age group of up to 30 years was quite low i.e. 7 per cent, which may be attributed to the fact

t hat in this age @wnmemshp oftthe dapd resaurcds tor ntost vfehe t h e
people in this age group are either in #uicational institutionsr searching some suitable
occupation in government sector/off farm avenues. The educational status of the head of the
families was not goodis about 37 per cent were illiterate and about 25 per cent were
educated up to primary level. However, about 35 per cent of the heads were having their
education up to matric and above.

Table Distribution of head of the family according to their ageand educational

4.1: status
Sr. No. Particulars No. Percentage
1 Age
Up to 30 years 14 7.00
30-40 years 39 19.50
40-50 years 68 34.00
Above 50 years 79 39.50
2 Education
llliterate 73 36.50
Primary 49 24.50
Middle 9 4.50
Matric & above 69 34.50
3 Gender
Male 189 94.50
Female 11 5.50
Total 200 100

4.1.2 Sampled population

The age wise distribution of the sampled population is an important factor in determining the
composition of family, availability of work force faarrying out different farm operatisas

well as proportion of dependent population. The age wise distribution of the sampled
population has been analysed and is presented in Table 4.2. It can be seen that majority of the
sampled population was in the ageup of 1560 years i.e. about 72 per cent of the total
population. It was marginally higher in case females as compared to males. The percentage of
femalesampled population below 14 years of age and above 60 years of age was estimated at
about I and 8per cent of the total sampled population. The pattern of distribution of male

and female in these age groups was almost same as that of total population.
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The population below the age group of 14 years and above 60 years is considered as
dependent becausee members in these age groups are either school going or aged people.
The dependency ratio for the sample population is estimated at 0.39, 0.34 and 0.36 in case of
male, female and total population, respectively. The active work force available airthe f

was the members in the age group of6D5years age group. The average family size, active
work force and sex ratio for the sampled population is worked out to be 4.16, 3.05 and 865
respectively.

Table 4.2: Age wise distribution of sampled population

Sr. No. Particulars Male/ female Per cent
A. Male
I Up to 14 years 90 20.18
i 1560 322 72.20
iii.  Above 60 years 34 7.62
SubTotal 446 100
B Female
I Up to 14 years 67 17.36
ii 1560 288 74.61
iii. above 60 years 31 8.03
SubTotal 386 100
I Up to 14 years 157 18.87
i 1560 610 73.32
iii. above 60 years 65 7.81
Total 832 100
C. Dependency ratio 0.39
I Male 0.39
il. Female 0.34
Total 0.36
D Sexratio 865
E Family size 4.16

4.1.3 Education wisdlistribution

Education is an important parameter for accelerating the process of economic development of
any society and indicates the quality of available human resource. The level of education
becomes more significant when one has to take decisionscial $ife and also for the
adoption of a new farm technology and associated enterprises on the farm. An educated
farmer is better equipped to take right decisions by using the available information on
markets, prices, demand, government policies, etc.efdrey, the study of educational status

of the sampled households was imperative to determine the ability of sampled population to
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make judicious decisions in life. The educational status of heads of the family is presented in
Table 4.3.

Table 4.3: Educatbnal status of sample households of study area

Sr. Particulars Male Female Total
No. Numbe Per Numbe Per Numbe Per
r cent r cent r cent
1 Non-School 26 5.83 19 4.92 45 541
going
2 llliterate 72 16.13 109 28.24 181 21.75
3 Primary 113 25.34 95 24.61 208 25
4 Middle 30 6.73 32 8.29 62 7.45
5 Matric 89 19.96 54 13.99 143 17.49
6 Senior Secondary 78 17.49 53 13.73 131 15.75
7 Degree & above 38 8.52 24 6.22 62 7.45
Total 446 100 386 100 832 100
Literacy (%) 78.03 - 66.84 - 72.84 -

A cursoryglance of table revead that the educational status of the sampled population is
guite good as the literacy rate was aroundé678and 73 per cent in case of male, female and
total population, respectively. The distribution of the sampled population adiiegent
educational categories indicated that majority of the population was having their education up
to primary level followed by matnidation The proportion of total population having
education up to senior secondary (10+2) and degree & abovebeat 16 and 8 per cent,
respectively. The gender wise comparison of the education status of the sampled population
revealed that the education status of the male was comparatively higher as compared to
female counterparts. The percentage of male populatiamase of matric and above was
found be higher as compared to females. Therefore, it can be concluded that the educational
status of the sampl ed popul ation is gui te
compared to the females, which may be attridbute the fact that the parents give more

preference to their male child as compared to female child.

4.1.4 Occupation
The distribution of heads and their family members according to occupation is analysed and
presented in Table 4.4. It can be seen fromtabée that agriculture & horticulture, animal

rearing, rural artisan, business, gaynentservice, labourer etc. were the major occupations
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of the sampled households for their livelihood. The table indicdtat amongst these
occupations, agriculture &orticulture was major occupation accounting for 81.31 per cent

of the total population of the study area. It was found to be higher (88.89%) in case of female
as compared to the male population (74.53%) which was mainly due to the fact that the male
counerparts were engaged in d8rm activities like service etc. at distant places usually in

big cities. Next to agriculture, government services/pension was found to be major
occupation for about 12.73, 3.82 and 8.52 per cent of male, female and totadtipopul
respectively. The sampmgopulation was also found to be associated with animal rearing and
labour but their percentage was quite low (less than 5%). From the above discussion it can be
concluded that for the active workforce available in the sardg agriculture & horticulture

was the major occupation for livelihood followed by service/pension.

Table 4.4: Distribution of sampled population according to their main occupation

Sr. No. Particulars Male Female Total
1 Agriculture & Horticulture 240 256 496
(74.53) (88.89) (81.31)
2 Animal Rearing 8 8 16
(2.49) (2.78) (2.62)
3 Rural Artisan 5 2 7
(1.55) (0.69) (1.15)
4 Business 14 3 17
(4.35) (1.04) (2.79)
5 Service/ pension 41 11 52
(12.73) (3.82) (8.52)
6 Labourer 14 8 22
(4.35) (2.78) (3.61)
Total active available work forc 322 288 610
(100) (100) (100)

Note: Figures in parentheses indicate the percentages to total.

4.2 Impact of power project on farm production systems, income anlivelihood status

4.2.1 Land resources

Land is the basic resource, which can be allocated for different farm arffdrnoactivities

for maximization of household income depending upon its nature and type. The farmers with
large holdings have more opportunities for land utilization as comparsthall holdings,
however there may be problems of management with large holdings. Land inventory and its
utilization pattern, before and after project implementation period in the sampled households
have been analyzed and depicted in Table 4.5. The tableedteat average se&zof holding

was estimated at 1.00 and 0.99 hectares for before and after the project implementation,
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respectively. The available land resource was allocated for cultivation of crops, forests,
orchards and grazing & pasture lands by sampled householdsigAtihhese land uses, the
highest proportion of area was put under horticulture plantations, followed by area under
cultivation/ growing of agricultural crops during both the periods. The area under
horticultural crops and cultivation, accounted for aboub8Bnd 234 per cent of total area,
respectively. The higher proportion of the land under horticulture was mainly due to the fact
that the topography and climatic conditions of the studywsramore suited/ congenial for

the fruit crops like apple arglum.

Table 4.5: Total land holding and land use in the study area in hectares

Sr. Before After Change
No. Particulars Project Project %
1 Cultivated land 0.35 0.33 -5.82
(22.92) (24.34)
Irrigated area 0.08 0.08 0.00
(77.08) (75.66)
Unirrigated area 0.27 0.25 -7.55
(27.44) (25.39)
Total land holding 0.35 0.33 -5.82
(35.6) (33.55)
2 Grassland/ grazing land(unirrigated 0.08 0.11 41.71
(8.00) (11.35)
3 Forest(unirrigated) 0.01 0.01 0.00
(0.80) (0.80)
4 Current fallow(Unirrigated) 0.04 0.02 -42.78
(3.62) (2.07)
Barren Land/ Misc.
5 areas(Unirrigated) 0.01 0.01 0.00
(0.72) (0.72)
6 Orchard 0.51 0.51
(51.46) (51.50)
Irrigated area 0.09 0.09 0.00
(17.07) (17.07)
Unirrigatedarea 0.42 0.42 0.00
(82.93) (82.93)
Grand Total 1.00 0.99 -0.08
(100) (100)

Note: Figures in parentheses indicate the percentages to total.
The area put under forests, grass/grazing lands and barren/miscellaneous uses was quite low

i.e. less than 1 per cent each. It was reported by the majority of the respondents that they
usually allocated less area for these purposes as these facilitiggdiirg, collection of

grasses, fuel wood etc. are availed from the nearby forests and common lands. The current
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fallows accounted for 3.62 and 2.07 per cent respectively, before and after project
implementation in the study area. The table furtheraledethat before and after project
implementation, the land utilization pattern was found to be more or less same except the
decrease in area under cultivation and current fallow, which had decreased by 5.82 and 42.78
per cent after the implementation ohet project as compared to before project
implementation. It is interesting to note that after the project implementation period the extent
of irrigation has also been decreased by 7.55 per cent, which may be due to poor management
of natural water resoursavailable in the study area or may be the project effect.

4.2.2 Livestock inventory

Livestock plays a crucial role in hill agriculture. Generally, the farming communities used to
maintain a livestock unit in order to meet their household needs for milk, products,

meat, eggs, draught power and farm yard manure (FYM). The size of unit depends on the
availability of fodder, household and farm needs. This component of farming also provide
round the year income and employment to farm families. Livesamck crop components

have symbiotic relationship with each other as cropioglucts provide fodder for livestock

and livestock in turn supply valuable FYM for crop production. The livestock inventory of
project beneficiaries and ngoroject beneficiariesds been analyzed and is given in Table

4.6. It is clear from the table that respondents were found to rear big (cow and buffaloes) and
small ruminants (sheep & goat). The average size of herd was estimated at 5.86 which was
around 83 per cent higher as quared to before project period. It is interesting to note that
after the project period theredibeen an increase in the number of all categories of livestock
except bullocks which were decreased by 31.58 per cent as compared to the before project
period. Among the milch animals i.e. cow and buffaloes, cow was preferred more dnd ha
shown an increase of 200 per cent after the project period in which relatively higher increase
was observed in case of improved breeds (271.43%) as compared to local brédf¥4)L3

which was mainly due to increase in milk demand due to huge project staff and development
of infrastructure. It was reported by the majority of the respondents that buffaloes are not
preferred in the area due to their longer dry period as compareniMs and also the study

area is more suitable for the rearing of cows. Moreover, among the cow breeds improved
breeds are preferred mainly due to high yields. Similarly, the number of sheep and goats has
also registered an increase of about 67 and 58quey respectively after the project period. It

may be due to the fact that demand of meat has increased in locality due to project staff and
side by side rates of meat have also increased. Therefore, from above discussion it can be
concluded that with iplementation of the project therechbeen a positive effect on the
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livestock component of the farming where the increase was inclined towards the milch
animals especially towards improved breeds.

Table 4.6: Livestock inventory of sample households

Sr. No. Particulars Before Project After Project % Change Present value
(No.) (No.) (Rs.)
1 Cow 0.3 0.9 200 6066
Cow (local)
In Milk 0.11 0.28 154.55 1269
Dry 0.05 0.1 100 259
Total 0.16 0.38 137.50 1528
Cow (imp)
In Milk 0.12 0.48 300 4343
Dry 0.02 0.04 100 195
Total 0.14 0.52 271.43 4538
2 Buffalo
In Milk 0 0 - 0
Dry 0 0.01 - 0.03
Total 0 0.01 - 0.03
3 Bullocks 0.19 0.13 -31.58 285
4 Young stock 0.04 0.49 1125 558
(upto oneyear)
5 Heifers 0.01 0.05 400 145
(cow & buffaloes)
6 Sheep 1.44 2.41 67.36 6729
7 Goat 1.22 1.87 53.28 5743
Total 3.2 5.86 83.13 19525

4.2.3 Cropping pattern

The cropping pattern indicates the percentage distribution of total cropped area among
different crops in a particular agriculturggar. The analysis of cropping pattern during an
agricultural year indicatkethe relative importance of crops in a particular region. The main
aim of the present investigations was to analyse the changes in the cropping pattern in the
study area. The crpmg pattern of the sampled respondentslieen analysed and compared

for the two periods i.e. before and after the implementation of the power project and is
presented in Table 4.7. The table reedahat the farming community of the study areas

growing cereals, pseuedcereals, pulses and vegetables depending on the family consumption

needs as well as market
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Table 4.7: Cropping pattern of kharif and rabi season

S.N. Name of Crops Before Project After Project Per cent change
Area (ha)  Percent Area  Percent [N areaduring
(ha) BPP & AP
A Cereals
Maize Local 22.2 16.29 22.84 17.39 2.88
Paddy 2.76 2.03 2.76 2.1 0
Wheat Local 24.04 17.65 23.36 17.78 -2.83
Barley 15 11.01 14.92 11.36 -0.53
SubTotal 64 46.98 63.88 48.63 -0.19
B. PseudeCereals
Kodra 11.72 8.6 7.8 5.94 -33.45
Ogla 3.24 2.38 3.32 2.53 2.47
Fafra 3.28 241 3.4 2.59 3.66
Cholai 1.16 0.85 1.2 0.91 3.45
SubTotal 194 14.24 15.72 11.97 -23.87
C Pulses
Rajmash 12.08 8.87 12.2 9.29 0.99
Mash 1.36 1 1.56 1.19 14.71
Lentil 2.56 1.88 2.36 1.8 -7.81
Gram 1.24 0.91 1.12 0.85 -9.68
SubTotal 17.24 12.66 17.24 13.13 -1.79
D Oilseeds
Soybean 0.48 0.35 0.48 0.37 0
E. Vegetables
Capsicum 0.04 0.03 0.04 0.03 0
Tomato 0.32 0.23 0.32 0.24 0
Cabbage 0.96 0.7 2.48 1.89 158.33
Cauliflower 0.12 0.09 0.16 0.12 33.33
Peas 10.08 7.4 9.92 7.55 -1.59
Potato (Rabi) 11.24 8.25 10.16 7.73 -9.61
Potato (Kharif) 12.36 9.07 10.96 8.34 -11.33
SubTotal 35.12 25.77 34.04 25.9 -3.08
Total Cropped arei  136.24 100 131.36 100 -3.58
Net cultivated area 70.84 70.84
Cropping Intensity 192.32 185.43

requirements. It can be seen from the table that among the different crops wheat, maize
potato andajmashwere the main crops of the study area accounting for about 18, 16, 17 and
9 per cent of the total cropped area, respectively during-2013 was reported by the
majority of the respondents that wheat and maam¥e grown for meeting the food
requirementof the households as well as for meeting the fodder (wheat straw and maize

stalk) requirements of livestockRajmashand potato were traditionally grown cash crops in
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study area on account their quality and higher market demand in different parts of the
country. Kodra, Ogla, Fafra and Cholai (Amaranthu} etc. ha been traditional location
specific pseudecerealcrops to be used as staple food on accofitheir medicinal value.

The proportion of total cropped area allocated for different crop groupsatatithat among

the different groups highest area was allocated to cereals (48.63%) followed by vegetables
(25.9%), pulsegpseudecerealand oils seeds.

The table further indicatkthat the total cropped area has been decreased only by 3.58 per
cent afer the implementation of the power project as well as the cropping intensity decreased
from 192 to 185 per cent. This indicdtdhat extent of utilization of net cultivated arealha
decreased over the time which may be due to the declining interest ohdesps toward
agriculture. On an average theredHaeen increase in the area under crops cabbage and
cauliflower among vegetables, maize among cerealsnzashand rajmash under pulses.

The area under wheat, pseudo cereals, potato was decreased afitgrdhentation of the

power project. This might be due to the fact that sBpartment ofAgriculture was
motivating them to grow vegetables by providing them technical kmowand also they are
getting good income and market for these cash cropstaéeroject.

4.2.4 Average area under fruit crops

Topography and agfrdimatic conditions of the study aresgere suitable for the production of

fruit crops like apple, plum, etc. The fruit production gdgn important role in the economy

of the rural households in terms of income by generating employment. The changes in the
area under fruit crops have been analysed and are presented in Table 4.8. It can be seen from
the table that apple and plum are thejon fruit crops grown by the farmers in the study area.
The total area under these crops was estimated at 0.43 and 0.51 hectares during before and
after project periods, respectively registering an increase of about 18 per cent after the project
period ascompared to the before project period. It was revealed by the majority of
respondents that keeping in view the topography of the state, it is comparatively easy to
maintain fruit crops as compared to field crops. Moreover, the marketing of fruits iudye s
areawere well established and easy as majority of the farmers of the digéretgrowing

these crops hence the marketing faciliteare standardized. The traders of the distant
marketswere paying remunerative prices for the produce as per tliegmef the produce.

The table further indicatethat among the major fruits, apple accounted for the major
proportion of the total area under the fruits in the study area i.e. around 99 per cent. The
increase in the area under plum was found to be higli#n) as compared to the apple

(about 18%).t is interesting to note that the area under the fruit cregss comparatively

-50-| Page



higher as compared to the area under crops (Table 4.8). It may be due to the fact that the
demand and price structure for fruits waported to be better than that of cereals.

Table 4.8: Area under different horticultural crops in the study area (ha)

Sr. No.  Crops Before Project After Project Per cent change
1 Apple 0.428 0.505 17.99
(98.85) (98.63)
2 Plum 0.005 0.007 40
(1.15) (1.37)
Total 0.433 0.512 18.24
(100) (100)

Note: Figures in parentheses indicate the percentages to total.

4.2.5 Farm implements and tools

The agricultural production is interaction of technological achievement-fnaae tools and
products) with land, water and climate (natural endowments). Farm equipment, tools and
machinery are regarded as the cutting edge of agricultural development and also indicate
farm efficiency and extent of mechanization. In general the imgteés and toolsvere kept
keeping in view the basic needs of the farm enterprise and alsees@riomic condition of

the farmers. lwvasexpected that the inventory of such itemas comparatively higher in

case of large and economically sound farm femmilas compared to small and poor farm
families. Keeping this factor into consideration the inventory of farm implements and tools
with sampled household for before and after project periatl been analysed and is
presented in Table 4.9. The table indédathat as far as the value of farm implements and
toolswas concerned it was estimated at Rs.13 8@ the project implementation period in
which the share of minor and major implements accounted for 43 and 57 per cent,
respectively. The physical inventory of total implements and tools before the project
implementation was 8.45 which dhdbeen incresed to 19.38 after the implantation of the
power project, registering an increase of about @&9cent The table furtherevealedthat

the inventory of all the implements dhdbeenincreased after the project implementation

except wooden plough which deased by 64.52 per cent, mainly due to
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Table 4.9: Per household dead stock inventory in the study area

Sr.No Particulars Number Change Present Value
Before After % (Rs.)
Project Project
A. Minor Implements/Tools
Sickles 2.28 2.51 10.09 200.8
Kudali 1.51 1.80 19.21 270
Shovel 0.08 0.18 125 36
Gainty 0.53 0.68 28.3 221
Spade 1.04 1.55 49.04 294.5
Khuti 0.74 1.18 59.46 82.6
Darat 1.68 1.88 11.9 470
Wooden Plough 0.31 0.11 -64.52 132
Iron Plough 0 0.43 - 645
Secateurs 0.13 1.18 807.69 708
Jhabal 0.31 0.4 29.03 180
Other 1.07 8.25 671.03 2887.5
SubTotal 7.40 17.64 138.38 5926.60
87.57 91.02 42.73
B. Major Implements/Tools
Spray Pump 0.68 0.73 7.35 584
Foot Pump/ Motor Pump/
Paddle pump 0.1 0.44 340 836
Tractor 0 0.01 - 3500
Thresher 0 0.03 - 150
Maize Sheller 0 0.03 - 150
Chaff Cutter 0.07 0.13 85.71 292.5
Storage Bins 0.98 1.54 57.14 3850
SubTotal 1.05 1.74 65.71 7942.50
12.43 8.98 57.27
Total 8.45 19.38 129.35 13869.10

the fact that the iron ploughvere more durable and easy in operation and handling. The
increase of other implements ranged from 7.35 per cent in case of spray pumps to 807.69 per
cent in case of pruning secateurs. The tremendous increase in the nunaoateafravas

due to the inclination of the farming community towards horticultural crops especially apple

in which pruning is essentially required for quality produce. Before the project period the
people were used to perform this operation by local tdassickle/knife which were not so
suitable for the purpose. Thus, from above discussigvastclear that inventory of farm

tools after the implementation of the power projectd imereased significantly andias

mainly due to improvement in their awasss level created by project functionaries,
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extension programmes of the state horticulture department and improvement in their socio

economic conditions as well.

The tremendous increase in the number of secatagdue to the inclination of the farming
community towards horticultural crops especially apple in which pruning is essentially
required for quality produce. Before the project period the people were used to perform this
operation by local tools like sickle/knife which were not so suitable ®mptirpose. Thus,

from above discussion wasclear that inventory of farm tools after the implementation of

the power projects lodincreased significantly andas mainly due to improvement in their
awareness level created by project functionaries, drtenprogrammes of the state
horticulture department and improvement in their secionomic conditions as well.

4.2.10 Production and productivity

Food is the basic requirement of any community. The farming communities are wise enough
to adopt the cropping patterns which is consistent with their basic household consumption
needs as well as capable of generating cash income for miscellaneous hotlsatesldAs it
wasalso clear from the land use/cropping pat@doptedoy the sampled households of the
study area that respondents were growing fruits as well as field crops depending upon the
agroclimatic conditions and topography of the land. In #ddito these land based farm
components they were also maintaining livestock and fputpose tree species to support
crops as well other household needs for fodder, fuel wood and timber. In this section
production and productivities of main farm compoh except multpurpose tree species

have been analysed for both periods and discussed as under:

a) Field crops

i) Productivity

Production and productivity of crops is influenced by the use of critical inputs like, seed
fertilizer, plant protectionyrigation, management etc. The productivity of major crops grown

by sampled households of the study area is presented in Table 4.10. The tabkdreveal
among the food crops other than main cereals, pseudo ceredfotka Ogla, Fafra and

Cholai were also grown as food crops in the study area. Among the major cereals the
productivity varied between 8.3fhain case of barley to 14.7J/hain case of maze in the

after project period. These productivities for all the cereals except maize were decreased as
compared with the before project period i.e. about 15, 18 and 33 per cent in case paddy,
wheat and barley, respectively. It was informed by the respondents that the increase in the

productivity of maize was mainly due to adoption of high yielding vagetB&milarly the
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productivity of pseudo cereals (underutilized crops of the region) was also foume to
declinad by 4 to 25 per cent in different crops. It was about 4 per cent in case of kodra where
the highest decline was found in cho{@maranthuy The decline in the productivity of

these crops was due to the general neglect by the farmers as the food habits of the farmers
were changing towards maize and paddy whiglere available in food security schemes.
Some of the respondents were also of the Wit the precipitation pattern has been changed

due to the impact of the project.

Table 4.10: Productivity of different crops in kharif and rabi season in the study area (g/ha)

S.N. Name of Crops Before Project After Project Per cent change
Productivity Productivity
A. Cereals
Maize Local 12.7 14.77 16.3
Paddy 10.22 8.64 -15.46
Wheat Local 12.15 9.98 -17.86
Barley 12.39 8.36 -32.53
B. PseudeCereals
Kodra 7.04 6.78 -3.69
Ogla 10.68 8.12 -23.97
Fafra 10.46 9.13 -12.72
Cholai 10.09 7.56 -25.07
C Pulses
Rajmash 11.41 11.75 2.98
Mash 10.96 7.63 -30.38
Lentil 8.79 6.08 -30.83
Gram 9.84 7.19 -26.93
D Oilseed
Soybean 10.83 11.15 2.95
E. Vegetables
Capsicum 46.07 62.31 35.25
Tomato 55.67 110.36 98.24
Cabbage 51.27 85.83 67.41
Cauliflower 54.58 91.33 67.33
Pea 52.08 72.58 39.36
Potato 59.89 80.96 35.18

Among the pulsesajmash mashin kharif season and lentil and gram raibi season were
grown by the farmers. The productivity of these crops were estimated at 11.75, 7.63, 7.19 and
6.08 g/ha in case aohjmash mash gram and lentil respectively after the project period. A
cursory glance of the table revedla decline in the mductivity of these crops except
rajmash which increased by about 3 per cent as compared to before project period. The

farmess were of the opinion that irgdjmash was the cash crops fetching handsome returns
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and they gve special attention with respect tnanagement practices as compared to other
pulses grown in the area.

The table further reveadl that as far as vegetable cropere concerned, their productivities

in the present scenario were significantly higher as compared to the before peojett

The highest increase in the productivity was in case of tomato (110%) followed by
cauliflower, cabbage, potato, pea and capsicum. The increase was due to the use of hybrid
varieties and better management practices being suggested by the experts droontitime.
Moreover demand for vegetables had increased tremendously after the project and thus
giving good returns.

From the above discussion, it can be concluded that in general the productivity of the cereals
and pulses after the project periodsl hieclined whereashe productivity of oilseesland
vegetable crops has increased.

i) Production

The basic objective of agricultural activitiegas providenutritional securityto secure
nutritious food (crop and animal products) on sustainable Heamiming families in general

and hilly region in particular allocalehe total cropped area among different crop enterprises
keeping in viewthe requirement of their food basket irrespective of productivity of crops.
The production level of different farnenterpriseswas managed by variations in the
allocation of area. It was expected that over the time the composition of the food basket may
have been changed due to the implementation of the project. Thus, the availability of produce
of different crops, blere and after project period has been anaysed and is presented in Table
4.11. It can be observed from the table that on an average the availability of the produce of
different crops was 18.68 q whiakas around 2.88 g higher than that of before project
period. On an averagéhe total production of all crops théncreased by 18.23 per cent. The
proportion of total produce of cereals, pseudo cereals, pulses and vegetables to the total
produce of all the crops was about 25, 5, 6, 0.14 and 64 per centtiesy before project
period. In the present scenario the proportion in case of cereals, pseudo cereals, gulses ha
been declined whereas, in case of vegetailevas on higher side when compared with

before project period.
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Table 4.11: Production of different crops in kharif and rabi season in the study area (g/farm)

S.No. Name of Crops Before Project After Project Per cent change
A Cereals
Maize Local 1.41 1.68 19.44
Paddy 0.14 0.12 -15.46
Wheat Local 1.46 1.17 -19.91
Barley 0.93 0.63 -32.53
SubTotal 3.94 3.60 -8.63
(24.93) (19.27)
B. PseudeCereals
Kodra 0.42 0.26 -36.34
Ogla 0.17 0.14 -19.22
Fafra 0.17 0.16 -7.26
Cholai 0.06 0.05 -25.07
SubTotal 0.81 0.60 -25.93
(5.13) (3.21)
C Pulses
Rajmash 0.68 0.72 4.70
Mash 0.08 0.06 -20.44
Lentil 0.11 0.07 -36.15
Gram 0.06 0.04 -26.93
SubTotal 0.93 0.89 -4.30
(5.89) (4.76)
D Oilseeds
Soybean 0.02 0.02 0.00
(0.13) (0.12)
E. Vegetables
Capsicum 0.01 0.01 0.00
Tomato 0.11 0.22 98.24
Cabbage 0.26 1.03 301.80
Cauliflower 0.05 0.09 67.33
Pea 2.60 3.63 39.36
Potato 7.07 8.58 21.43
SubTotal 10.10 13.57 34.36
(63.92) (72.64)
Total 15.80 18.68
(100.00) (100.00)

Note: Figures in parentheses indicate the percentages to total.

On an average almost similar trend was observed in case of production of different crops as
well as group of crops. Among the different crops highest declindouas in case of Kodra
followed by lentil and barley. The production of vegetables registered a significant rise where
the increase was around 301 per cent in case of cabbage and lowest in case of potato i.e.

about 21 per cent as compared to before prpgaod.
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b) Fruit crops

As stated above the area is more suitable for the fruits and major portion of total farm income
wasderived from the sale of fruit crops in local as well as distant markets of the country. The
farmers of the study area were foundyrow apple and plum fruit crops. The detail about the
production, productivity and produce utilization with respect to these crops have been
examined and is given in Table 4.12. The table rexthhat on an average the productivity

of both the fruit cops after the implemeation of the project hd been decreased. It is about

428 and 71 quintal/ha in case of apple and plum, registering a decrease of about 17 and 11
per cent, respectively as compared to theppogect period. It was revealed by the majority

of the respondents that the decrease énpfoductivity of these fruiterasmainly due to the
change in climatic conditions caused by changing pattern of precipitation both rains as well
as snow fall. Project interventions were also reported to be as one of the factors as soil strata
and undergrond water sources were disturbed by blasting at the time of excavation of tunnel.
This hal reduced the water holding capacity of the soils and ultimately reduced the
productivities. The table further indicdtéhat the average per household total prodactib

fruits was estimated at about 221 and 217 quintal before and after project period,
respectively. In the total production of fruits the share of apple was found to be quite high in
both the periods i.e. 923 per cent. The utilization of fruits indiea that the home
consumption was quite low i238 and 3.34juintal householdefore and after the project,
respectively. The major portion of the produce was marketable surplus at the sampled
households. The gross value estimated on the basis of thetakde surplus of the fruits
indicatad an increase during the present situation as compared to the pre project period. It was
mainly due to the increase in the prices of the fruits over the time both in local as well as
distant marketsAssuming prices ¢ fruits constant, the pattern of gross retumill be
consistent with the total production trend.

Thus, from the above discussionsydsclear that both production and productivity of apple

and plum in the study areadhbeen declined, in spite of laaghumber of state government
schemes. In general, climatic conditions and adverse impacts of project interventions were
reported to be the majoeasondor the decline in the yield levels by the majority of the

respondents.
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Table 4.12: Productivity, production and utilization of horticultural crops in the study

area
Sr. Particulars Crops Before After Change
No Project Project %

(No.) (No.)

1 Productivity(g/ha)

) Apple  514.94  428.25  -16.83
i) Plum  79.06 70.60  -10.70

2 Total Production(¢householdl

) Apple 22039  216.27  -1.87
(99.82)  (99.77)

ii) ~Plum 0.40 0.49 225
(0.18) (0.23)

Total  220.79  216.76  -1.83
(100.00)  (100.00)

3 Home Consumption (q)

) Apple 2.33 3.28 40.77
i) Plum 0.05 0.06 20.00

4  Marketedsurplus(q)

) Apple 51261 42497 -17.10
i) Plum 79.01 7054  -10.72

5  Gross value of marketed surplBs.)

281935.5 509964.0

i) Apple 0 0 80.88
105810.0
i) Plum  79010.00 0 33.92

Note: Figures in parentheses indicate the percentages to total.

c) Livestock

i) Production and productivity

Livestock is the integral part of the hill farming system. It addition to its major produce (milk,
milk-products, meat, eggs etc.), it also provides fgamtmanure (FYM) which is a critical

input for the sustaindd production of fields and fruit crops grown by the farmers. It can be
seen from the table that among the different milch animals the production of improved cow
was highest. It was 4.50 and 5.58 litres/animal per day before and after project
implementatio, respectively. The productivity of goat was around 0.50 litre/ day. The table
(4.13) further indicatt h at the productivities of al |
improved cow and goat Hancreased by 26, 24, and 20 per cent after the projecidoas
compared to before project period, respectively. It may be due to the improvement in the
management and feeding practices followed by the farmers.

The total milk availability on the average household was estimated at about 355 and 1315

litres/annum m the before project and after project periods, respectively. The production of
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milk had been increased mainly due to the increase in the number of milch animals and
higher level of productivity. It was reported by the respondents that the milk demangd duri
and after the implementation of the project had been increased, thieusivestock of
improved breeds was maintained by the farmers keeping in view the demand of milk.
Similarly, the annual production of meat, wool and FYM has also showed an incfease o
about 81, 88 and 28 per cent over before project period, respectively.

Table 4.13: Production, productivity and income from livestock

S. Particulars Before After %
No. Project Project Change
1 Productivity of milch animalgkg)
Local Cow 2.5 3.17 26.8
Improved
Cow 45 558 24
Goat 0.5 0.6 20
2 Production and availability of
livestock productdg)
Milk 355.35 1315.03 270.07

(100.00) (100.00)  0.00

Local Cow 88 284.032 222.76
(24.76) (21.60) -12.76

Improved 172.8 857.088 396

Cow (48.63) (65.18) 34.03

Goat 94.55 173.91 83.93

(26.61) (13.22) -50.32

3 Meat (Sheep & Goanh qtl.) 0.74 1.34 81.08

4  Wool(kg) 1.39 2.61 87.77

5 FYM(qtl.) 15.36 19.65 27.93
Note: Figures in parentheses indicate the percentagesatio

i) Sale of livestock products

Table 4.14 indicates the total value of livestock products. It can be seen from thihaable

the on an average the total annual value from milk, meat, FYM etc. after the project period
was estimated at about Rs. 44, 525 which was significantly higher as compared to before
project period i.e. about Rs. 4,721. Among the different products thebeditn of milk to

the totalvalue was found to be the highest. It was about 90 per cent before project period
which has increased about 95 per cent after the project implementation. The share of meat

and FYM has decreased while the share of wool remaineubnged in both the periods.
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Table: 4.14 Contribution of different livestock products in total value of livestock

produce
Sr.  Particulars Before P After % Change
No. roject Project
1 Milk (kg) 4264.20 42080.96 886.84
(90.33) (94.51)
2 Meat 59.20 348.40 488.51
(Sheep& Goatin qtl.) (1.25) (0.78)
3 Wool (kg) 13.90 130.50 838.85
(0.29) (0.29)
4 FYM (qtl.) 384.00 1965.00 411.72
(8.13) (4.42)
Total 4721.30 44524.86 2625.92
(100.00) (100.00)

Note: Figures in parentheses indicate flegcentages to total.

4.3 Hfect of power project on natural resources and environment

4.3.1 Inventory and value of buildings

Inventory and type of buildings (residential and other) is considered as a synslcohofmic

status in any rural or urban society in general and hill region in particular. The Shimla and
Kinnaur districts of Himachal Pradesh are typically hilly having some snow falling belts. The
study area i.e. Rampur block of district Shimla and Nichar blo¢rmafaur district are the
areas where precipitations in winter are received in the form of snow, which has bearing on
the pattern and type of buildings. Thus, keeping in view the extreme cold conditions in
winter, the traditional buildings were combinatoaof kachalocal material (mud & stones)
having extensive use of timber. However, the modern materials like bricks, iron and cement
etc.were being used in new constructions. The patiechtypeof house for before and after

the power project implementah period hae been analysed and is presshin Table 4.15.

The table reveald that on an average every house ha0.76 and 0.05umberresidential,

cattle shed and store buildings respectively before and after the project peneas It
interesting tonote the extent gbuccahousa after the project period debeen increased by

388 per cent while thkachahousehad beerdecreased by 58 per cent. Depending upon the
structure of the building in each category, the value of the building®éen increaed by

174, 59 and 71 per cent after the project implementation as contpattezl before project
implementation period. The overall increase in the value of the buildings was estimated at
304 per cent. Therefore, it can be concluded that after the ppajectl the housing standard

of the responents has improved significantly.
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Table 4.15: Change in the pattern of inventory of buildings in the study area

(per household)
Sr. No. Particulars Before Project After Project Percentage Change
No. Value (Rs) No. Value (Rs) No. Value

1 Residential house

a) Kucha 0.87 93,750 0.365 56,050 -58.05 -40.21

b) Pucca 0.13 26000 0.635 2,72,250 388.46 947.12
SubTotal 1.00 1,19,750 1.00 3,28,300 0 174.15
Per cent 55.25 81.68 55.25 88.45

2 Cattleshed

a) Kucha 0.76 25,725  0.76 40,550 -1.3 -1.3

b) Pucca 0.00 0 0.005 350 0 0
SubTotal 0.76 25,725  0.77 40,900 0.66 58.99
Per cent 41.99 17.55 42.54 11.02

3 Store

a) Kucha 0.05 1,140 0.035 1,200 -20 -20

b) Pucca 0.00 0 0.01 750 0 0
SubTotal 0.05 1,140 0.04 1,950 -10 71.05
Per cent 2.76 0.77 2.21 0.53

4. Total buildings

a) Kucha

b) Pucca
Total 1.81 1,46,615 1.81 3,71,150 -9.34 304.19
Per cent 100 100 100 100

4.3.2 Impact of project intervention on natural and manmade resources and
infrastructure

The emphasis has been given to analyse changes in the general conditions of natural

resources and infrstructural facilities in the study area over the period. In this case the

scientific data pertaining to different parameters about conditions and quality of natural

resources was not available from the secondary sources. Therefore, inferences had been

drawn from the general perceptions of the sampled respondents about different parameters

and details are as under:

4.3.3 Natural resources

Broadly speaking soil, water, air, climate, flora and fauna etc. are the key endowments of

nature for the welfare of the mankind. The issues with respect to these resources were

enquired from the respondenand also identified in consultation with the experts during

personal survey method.
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4.3.4 Water

Water is one of the basic natural resources required for different purposes like drinking,
domestic purposes (bathing, cleaning, etc.,) at householdledellso for irrigation ofrops

The water requirement of the farming families in rural argasquite high as compared to

the urban areas and nagricultural households. Natural water bodies like wells, ponds,
springs, rivulets and natural precipitation the form of snow and rainfaltere the major
sources of water for the rural communities of the hilly areas of the state. It was reported by
the majority of the households that from the ladt@cades theyereusing these sources in
meeting their wier requirements for different purposes. The perceptions of the households
regarding the qualitative and quantitative change of water and also its sources have been
drawn and are presented in Table 4.16. It can be observed from the table that before the
project implementation period the qualitative and quantitative status of drinking water from
different sources was good except tap water. Similar views for the irrigation water, status of
natural water bodies and precipitation were expressed by majoritye dfauseholds except

for lift irrigation schemes.

The version of the respondents about the relative change in the different parameters was
drawn in comparison to before project period. As far as the quality of the drinking water is
concerned majority ofhe respondents were of the view that in case of tap water there is no
change in the quality while about 68 per cent of the respondent reported the deterioration in
the quality of drinking water of natural water bodies. Further, about 68 per cent people
reported that the quantity of drinking water from the tapl recreased over time while
majority of the households (87.5 per cent) observed decline in the quantity of water in the
natural water bodies. It was mainly due to the fact that sources have gdbedidiy the

blasting at the time of excavation of tunnel. Moreover, the management of these sources was
quite poor as drinking water was made available at the door steps through public schemes.
Pipes irrigation frommallag springs,kuhls and lift irrigation were reported to be the major
sources of irrigation. The condition of pipe irrigation was reported to be worsened and
unchanged by 40 and 60 per cent of the respondents, respectively. The corresponding figures
regardingkuhl irrigation were at 95 and 5 per cent, whereas improvement was reported in
case of lift irrigation. Natural water bodies likbou spring etc. were the major sources of
water irrigation and the condition of all such sources after implementation of the project was

reported to be deteriorated.
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Table 4.16: Perception of the respondents about the quantity and quality of natural sources

(No.)
S. Particulars Source of Water Change in the status
No. After Project
Status - o @
Before @ § g
Project 8 o 5
g 3 °
= z
Tap water Average 30 60 110
2 (15  (30)  (55)
(2]
o]
o . Natural Water 135 65
n:_) Quality of water Bodies Good 0 (675) (32.5)
[S]
k Hand pump/Bore i 200 0 0
“E-’ well (100) 0
L 3 135 65
% Tap water Average (67.5) 0 (32.5)
o
£ Natural Water Good 0 175 25
< Quantity of water available Bodies 0o (87.5) (12.5)
a
Hand pump/Bore i 200 0 0
well (100) 0
. 80 120
_ Pipe Good 0 (40) (60)
o
= ) ) 190 10
2 '% Quantity of water available Kuhl Good 0 (95) (5)
a Lift Irrigation Poor (1875(; 0 (ig)
. . 195 5
] Spring Good 0
= i (97.5) (2.5)
3 % % General conditions with respect to Nalla/chou Good 170 30
§ 8 availability of water 0 (85) (15)
]
P 170 30
Ponds/Talab Good 0 85) (15)
No. of rain fall Good 10 165 25
days (5) (82.5) (12.5)
c Rainfall Intensity of Good 135 20 45
2 rainfall (67.5) (10) (22.5)
1]
4 :‘5 Cloud bursts 0 0 0
(&)
)
a No. of snow fall Good 25 35 140
days (12.5) (17.5) (70)
Snow fall
Intensity of snow Good 20 135 45
fall (10) (67.5) (22.5)

Note: Figures in parentheses indicate the percentages to total.

Precipitation in the form of snow and rainfalasthe source of water to regulate the supply
of water round the year for natural water bodies and also for rainfed areas of the study area. It
was revealed by the majority of the respondents that number of rain/snow fall days in a year

had declined while tensity in both the cases chédeen increased over the period. Since,
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general climatavasnot a local phenomenon but thigsscontrolled by the global or regional

variations in the climatic parameters. Therefore, it can be concluded that the changes in the
quality and quantity of the drinking water sources to some extent may be affected by the
project interventions but in case of change in precipitation pattern the global climate scenario

cannot be ignored.

4.3.5 Saoil

Agriculture is the major occupation tife rural areas in general and hilly areaparticular.

The productivity of different crops and fruit enterprises to a greater extent depends upon the
use of critical inputs and adoption of latest agricultural technologies. The efficiency of all the
inputs and management practices depends on the quality of soil. The quality of soil is
determined by many factors like its texture (percentage of particles like sand, silt and clay),
structure, availability of plant nutrients, soil reaction, water holding @gpatc. Most of

these parameters are beyond the knowledge of general people except the general productivity
and water holding capacity of soil. The response of the respondents of the study area
regarding the extent of soils erosion and water holdingotigpaf the soils under different

land use categories for both the periods was analysegrasdntedn Table4.17. It was
reported by the majority of the respondents that before the project implementation period the
extent of soil erosion in areas unaeitivation (orchards, pastureghasaniesand common

lands) was quite low and capacity of the soil to hold water under different uses was good.
Majority of the respondents i.e. 90 and 75.5 per cent were of the opinion that after the project
implementation period, the extent of soil erosion in case of cultivated land and orchards
respectively, increased in comparison to before project implementa¢inod. However,
around 64 per cent of the respondents were also of the opinion thav#ser@ change in the

extent of soil erosion in case of common land and ghasanies. It was mainly due to the fact
that on common lands and ghasanies thasglittle or no disturbance by the people while in

the orchards and cultivated land many operations, which accelé¢natesoil erosionwere

carried on regular basis. Moreover, it was the general perception of the people that the extent
of the erosion has beerggravated after the blasting during the project implementation
period. Keeping this background in mind, the majority of the respondents revealed that with
implementation of the project, the water holding capacity of the soil has also been decreased
as compred to the previous period. There waréew respondents whwere using water
conservation practices, have indicated no change in the water holding capacity of the soils.

Table 4.17: Perceptions regarding the general conditions of the soils used forfdient
purposes
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(No.)

S. Particula  Type of land Status_Before Change in the status After Project
No. r use Project Increase Decrease No
d d Change
Cultivated Land L 180 20
ow
(90.00) (10.00)
c
.g Orchards Low 151 49
@]
1 = (75.5) (24.5)
= . 71 129
(@]
A Pastures/Grazing Low (35.5) (64.5)
73 127
Common lands Low (36.5) (63.5)
>
= . 160 40
Q Cultivated Land Good
% (80) (20)
o 5 165 30
, .8 Orchards Good 2.5) (82.5) (15)
% Pastures/Grazin( Good 10 120 70
= (5) (60) (35)
IS Common lands 25 150 25
= Good (12.5) (75) (12.5)

Note: Figures in parentheses indicate the percentages to total.

4.3.6 Natural flora and fauna

The domain of flora and fauna varies from region to region depending upon the topography
and ecological conditions. A large number of species of flora and fauna other than
domesticated cropsrees and animals specific to climatic conditions are naturally prevalent

in a particular area. These show their presence in particular periodsrouralthe year
depending upon their life cycle. The presence of these species praWdet or indirect
benefits to the society in the form of finished products or services and also codtribute
significantly in the management of ecological balance. Undemdh®al conditions if these
resources aresedjudiciously, theywere seltsustaining or renewable resources, otherwise
slowly and steadily they get extinct and future generations will get deprived of these
resources

4.3.7 Useful/lharmful grasses/bushes

In the rural areas the fuel, fodder and timber requirement is usually met out from naturally
grown/cultivated species, managed under CPRs/PPRs regimes. In this section an attempt had
been made to analyse the general perceptions of the respondents \eith teeshange in the
composition of vegetation in different categories of land managed under above regimes. Prior
to the project period naturally grown grasses/fodder species, were the main sources for fodder

fuel, timber etc. and their conditions on diffat land management regimes was reported to
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be good by the majority of the respondents (Table 4.18). The topography of land is mostly
mountainous and proportion of cultivated land is less. Tdwex the time with the increase in
population and division fofamilies, the size of land holdings decreased. Thu®rder to

me et the households6é6 food commodities, t he
growing field and fruit crops, thughe availability of natural vegetation and grasses has been
decreas d . Moreover, while meeting their househo
lands adjoining to the private lands/inhabited villages were also exploited. It was reported by
about 78 and 98 per cent of the households that in composition of pastmies/gand

common lands, respectively there was no change in comparison to the before project
implementation period. It was also reported by the majority of the people that tddreema
introduction of new species likeantang Ageratum, Partheniumetc. which were causing

havoc and also reducing the productivity of useful species. The extent of infestation of
obnoxious weeds varied in different categories of land. It was reported by about 33 and 48
per cent of respondents that infestation on cultivatedi @achard area, respectively, has
increased, whereathe corresponding figures for grazing/pasture and common lands were
estimated at about 67 and 73 per cent. Through the detailed deliberation with respondents
regarding impact of implementation of powamject in the area on weed infestation and
composition of the natural vegetation, the general consensus emerged that this is a natural
phenomenon and mostly depeddipon the management practices followed in the area. As

far the infestation of lands byon-sense species i.e. obnoxious weeds is concerned, under
PPRs regimes depeedon i ndi vi dual farmer s management ,
no body owned the responsibility, hence the condition was worse and theseageatso

serving as seed barfkr other areas. Thusn the changed composition of vegetation and

extent of weed infestation it seems that the project has not played any role.
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Table 4.18: Perceptions regarding the general vegetation on different land uses

(No.)
S. Particular Status Change in the status After Project Remark
No. Befpre Increased Decrease No S
Projec d Change
t
1 Useful grasses, trees, bushes
Cultivated Land Good i 125 75
0 (62.5) (37.5)
Orchards Good i 120 80
0 (60) (40)
Pastures/Grazing Good i 45 155
0 (22.5) (77.5)
Common lands Good i 5 195
0 (2.5) (97.5)
2 Obnoxious Weeds/bushes
Cultivated Land Good 65 i 135
(47.5) (32.5) (67.5)
Orchards Good 97 i 103
(67.5) (48.5) (51.5)
Pastures/Grazing Good 134 i 66
(100) (67) (33)
Good 146 54

Common lands (100) (73) - 27)

Note: Figures in parentheses indicate the percentages to total.

4.3.8 Extinction/ introduction of new species

It is the general, thinking of the social workers and activists across the world that
developmental projects like power projects have adverse effects on the ecology of a region
and also one of the responsible factors for the extinction of land racesaodifid fauna. The
respondents of the study were enquired about their perceptions regarding the extinction and
introduction of new species of fodder, wild fruits, medicinal plants, animals and birds and
their general view had been summarized in Table 4t18as reported by the majority of the
respondents that before the project implementation period their area had been quite rich in
flora and fauna, whicwassteadily and gradually shrinking in number over the time. It was
stated by local leaders and seniitizens of the area that with the execution of the project
work after 1990s the pace of deletion of flora and fauna in the area has accelerated as
compared to before project implementation periods. It can be observed from the table that
about 59 per c¢# of the respondents were of view that there was no change in the wild fruit
species, while 41 per cent revealed a few species had gone extinct from the area. Almost

similar views were expressed in case of medicinal and aromatic plants where the proportio

-67-|Page



of respondents in favour of neahange was significantly higher as compared to wild fruits.

The major medicinal and aromatic plants extincted from the area kaewue patish, wild

zeera, wild dhoopndkuthetc.

The table further revealed that pace xtirection of animal and birds species in the area was

almost same as compared to the before project period, while about 25 and 17 per cent of the

respondents were of the opinion that the pace of extinction of the species had increased. The
species of theramals and birds migrated or extiedtfrom the area werghural, snow
leopard, wild beerchakor, eagle and vulture. According to the respondents the decrease in
the species/population birds and animals may be attributed to the following reasons;

1 Since itwas clear to the project functionaries the work will continue for a longer
period, hencethe stay arrangement of the migratory labour were made on the project
sites itself for execution of work round the clock. During the stay migratory labour
killed/trapped birds and animals for théaod.

1 There was continuous and huge blasting during the excavation work of tunnel. Due to
the continuous disturbances like sound pollution, presence of workers, etc. the birds
and animals from study area migrated to otbefler places. Migrated animals and
birds have settled permanently in other places without coming back.

1 Wild animals are usually nocturnal but the day and night work in the project sites
forced them to leave their natural habitat.

The matter regarding ¢hextinction of the species was also discussed with the experts and

was told thatvasa natural phenomenon angsinfluenced by many factors such as:

1 Overexploitation of the species like medicinal herbs for commercial purpose by the
local inhabitants. livasthe general practice of the big traders that they hire the local
people for the collection of medicinal herbs and shrubs. Whsone of the sources of
the livelihood for a many households in the region.

f Most of the areas being infested by the obowes weeds and providea severe
competition to the locally existing flora and fauna. Due to the competition for air, light,
water and nutrients, some of whialere not capable to withstand the competition, get
extinct over time.

Therefore, from the aboveliscussion it may be concluded that the changes in the

compositions of the flora and fauna may not necessarily be due to the implementation of the

project. Implementation on this account may be a major factor but as one of the factors. Such

changesverealso visible in other areas adjoining to the project sites.
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Table 4.19: Perceptions regarding the extinction and introduction of new species of

flora and fauna in the project area
(No.)
S.No Particulars Status  Change in thestatus After Project
Before Increased Decreased No Remarks
Project change
1. Wild fruits species
Extinction of species Good 82 118
P (59) 0 (41) (59)
Introduction of new species Good 200 0
0 0 (100) 0
2. Medicinal & Aromatic plant species
o . 163 37 163
Extinction of species Good (81.5) (18.5) (81.5)
Introduction of new species 0 200 0
P 0 0 (100) 0
3. Fodder trees
L . 0 200 0
Extinction of species 0 0 (100) 0
Introduction of new species Good 42 158
(79) 0 (21) (79)
4.  Birds
Extinction of species Good 33 167
P (83.5) 0 (16.5)  (83.5)
Introduction of new species Good 143 57
(28.5) 0 (71.5) (28.5)
5. Animal
Extinction of species Good S 49 151
(73) (2.5) (24.5) (75.5)
Introduction of new species Good 200 0
0 0 (100) 0

Note: Figures in parentheses indicate the percentages to total.

4.3.9 Manmade infra-structural facilities

The project work was of construction of underground tunnel (27 km) having major portion
underneath the inhabited villages of the stadga. During excavation work of tunnel heavy
blasting had been done. Since the strata of the area was loose and having big sand
boulders/rocks which have severely disturbed during blasting. The respondents of the study
area were enquired about the visibigpact of blasting during the excavation of tunnel on
different private and public infratructural facilities like buildings, roads, fields etc. The
response of sampled respondents about the condition of thesstioftural facilities, before

and aftemproject implementation periods was given in Table 4.20. The table clearly indicate
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that before project implementation the extent of cracks in the buildings and \irele
negligible as reported by less than 4 per cent of the total respondents. lesat gcenario,

the cracks were observed by the majority of population in all type of manmade resources.
Among the different structures, cracks in building like residential, cattle sheds, stores, shops,
orchards etc. were highest as reported by 97 toe9@nt of the households. Damage to
irrigation system, agricultural fields, roads, electricity poles etc. were also reported by 46 to
52 per cent of the total respondents.

Table 4.20: Impact of power project on manmade infrastructural facilities in the study

area
S.No. Particulars Before Project After Project
No. Per cent No. Per cent
1 Cracks in residential houses 3 15 197 98.5
2 Cracks in working place shop, etc 6 3 194 97
3 Cracks in stores 4 2 196 98
4 Cracks in cattle sheds 3 15 197 98.5
5 Cracks in retaining walls 0 0 92 46
6 Cracks in fields 0 0 92 46
7 Damage to orchards 7 3.5 193 96.5
8 Damage to drinking water systemr 8 4 192 96
9 Damage to irrigation system 7 3.5 103 51.5
10 Damage to roads 0 0 92 46
11 Damage to electricitpoles 0 0 99 49.5
12 Damage to telephone lines 0 0 97 48.5
13 Damage to cables 0 0 14 7
Total No. of Respondents 200 100 200 100

Among these infrastructural facilities the response of respondents was lowest in case of
telephone cables i.e. 7 per cent.

From the above discussion bud be concluded that due to the interventions of the project
especially construction of tunnel, tis®il strata was disturbed due to its after effects the
extent of cracksvereincreasing day by day.

4.3.10 Impact on surrounding environment

Execution of any developmental project has its positive and negative impacts on the socio
economic environment dhe society. The project under consideration was of long term in
nature and a good number of outsider workers and their families were shifted to the project
area for execution of different project work. The perceptions of the respondents regarding and
postive and negative impact of the project on the social life of the local people was analysed
and presented in Table 4.21 and Table 4.22.
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