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ABSTRACT 

 

The importance of environmental protection and conservation measures has been 
increasingly recognized during the past two decades.  UN conference on Environment and 
Development (UNCED, 1992) in its Agenda 21, underscored the importance of 

environmental protection and conservation of natural resource base.  Since agriculture is the 
backbone of our country, India mainly relies on water resources projects viz., Dams and 

Reservoirs gained importance during the post independence period.  Development and 
Environment are inseparable entity, whilst development aims to bring about positive change 
but at the same time it can also lead to conflicts.  The impacts caused by construction of dams 

and reservoirs include changes in micro climate, impact on land use, forests, agriculture, 
fisheries, tourism & recreation, soil erosion, variation in water table etc., The creation of new 

settlements for workmen and rehabilitation of project oustees in the watershed areas could 
aggravate the seriousness of advance impacts.  Socio economic impacts including short and 
long term impact on population, impact on health, flora and fauna particularly endemic and 

endangered species etc., The need to avoid adverse impacts and to ensure long-term benefits 
led to the concept of sustainability and Environmental Impact Assessment (EIA) plays a 

major role here.  The main objective is to ensure the development is sustained within minimal 
environmental degradation.  Therefore, EIA can be considered as a tool used for decision-
making regarding the proposed projects and indented to identify the impacts prior to decision 

making.  The paper describes how EIA can be used as a decision making tool for water 
resources projects which will ultimately expose the real scenario in the upstream as well as in 

downstream side of the project site which would produce interesting results and may lead to 
new thoughts in future for the water managers and environmental managers to use it 
effectively and efficiently during the policy and decision making before deciding the project. 
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INTRODUCTION 

 India has primarily been an agricultural country since the dawn of civilization and still 
it continues to be so.  Agriculture in the country has largely been dependent on rainfall and 

irrigation development has therefore always been accorded high priority by the central and 
state governments. The water resources development for irrigation and other uses in the 

country got a boost during the post independence (1947) period.   
 The irrigation potential has increased from around 22mha in 1951 to 82mha by 92 and 
at present it had crossed 100mha.  The live storage capacity of over 174 billion cubic metres 

have been created and number of large dams constructed exceeds 4500 in order to promote 
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irrigation, drinking water supply, power generation and flood control and this is very 
important and essential for progress of the nation.  Storage reservoir has made important 

contribution to the development of agriculture in our country. The impacts caused by 
construction of dams and reservoirs have some bad effects or impacts such as degradation of 

water resources and its environs, inundating of settlement areas, agriculture lands and forests 
etc., EIA procedure was developed in early 70’s in order to predict environmental impacts of 
any developmental activity and to provide an opportunity to mitigate negative impacts and 

enhance positive impacts. 
 
ENVIRONMENTAL IMPACT ASSESSMENT? 

 Environmental Impact Assessment (EIA) may be defined as a formal process used to 

predict the environmental consequences of any development project and ensures that the 
potential problems are foreseen and addressed at an early stage in the projects planning and 

designing. (FAO 1995) (Ref.6). 
 In other terms it may also be defined as “a tool used to identify the environmental, 
social and economic impacts of a project prior to decision-making. It aims to predict 

environmental impacts at an early stage in project planning and design, find ways and means 
to reduce adverse impacts, shape projects to suit the local environment and present the 

predictions and options to decision-makers”. 
 
DEVELOPMENT OF EIA 

A. Global Scenario of EIA: Legislations related to EIA began appearing in developing 

countries' during the 1970s, shortly after the United States enacted the first national EIA law-
the National Environmental Protection Act of 1969. In 1980’s 75 countries adopted the EIA 
regulations and since 1990 the pace of legislative activity on environmental issues has 

quickened and the number of countries with EIA legislation has increased significantly. At 
present more than 100 countries have issued EIA laws, decrees, guidelines and regulations  

according to United Nations Environment Programme.  In 1996, a special session was held 
on “The EIA Global Guidelines project” at International Association for Impact Assessment, 
in 1996 in Portugal, discussed the need for principles and guidance on impac t assessment in 

response to an emerging interest in international standards.  

B. EIA in India: In order to ensure sustainable development from water resources the Govt. of 

India have enacted various acts and legislations.  A beginning in this direction was made in 
our country with the impact assessment of river valley projects in 1978-79 and the scope has 
subsequently been enhanced to cover other developmental sectors such as industries, thermal 

power projects, mining schemes etc.  To facilitate collection of environmental data and 
preparation of management plans, guidelines have been evolved and circulated to the 

concerned Central and State Government Departments. EIA has now been made mandatory 
under the Environmental (Protection Act, 1986 for 29 categories of developmental activities 
involving investments of Rs. 50 crores and above.  

 
OBJECTIVES AND FUNCTIONS OF EIA 

EIA is a planning tool that is now generally accepted as an integral component of 
sound decision-making. The objective of EIA is to foresee and address potential 
environmental problems/concerns at an early stage of project planning and design. The need 

to avoid adverse impacts and to ensure long-term benefits led to the concept of sustainability.  
Therefore EIA should assist planners and government authorities in the decision making 

process by identifying the key impacts/issues and formulating mitigation measures. The main 
functions of EIA are to predict problems, to find ways to avoid them, to enhance positive 
effects and to go for alternatives if necessary.  EIA provides a unique opportunity to 
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demonstrate ways in which the environment can be improved as part of the development 
process and it enables monitoring programmes to be established to assess future impacts and 

provide data on which managers can take informed decisions to avoid environmental damage.  

 
BASIC PRINCIPLES AND STEPS OF EIA 

EIA should be: 

A. Purposive: The process should inform decision-making and result in appropriate levels of 
environmental protection and community well being.  

B. Practical: The process should result in information and outputs, which assist with problem 
solving and are acceptable to and able to be implemented by proponents.  
C. Relevant: The process should provide sufficient, reliable and usable information for 

development planning and decision-making. 
D. Cost-effective: The process should achieve the objectives of EIA within the limits of 

available information, time, resources and methodology. 
E. Efficient: The process should impose the minimum cost burdens in terms of time and 
finance on proponents and participants consistent with meeting accepted requirements of 

objectives of EIA. 
F. Participative: The process should provide appropriate opportunities to inform and involve 

the interested and affected publics, and their inputs and concerns should be addressed 
explicitly in the documentation and decision-making. 
G. Interdisciplinary: The process should ensure that the appropriate techniques and experts in 

the relevant biophysical and socio-economic disciplines are employed, including use of 
traditional knowledge as relevant.  

H. Integrated: The process should address the interrelationships of social, economic and 
biophysical aspects. 
I. Transparent: The process should have clear, easily understood requirements of EIA content 

ensure public access to information, identify the factors that are to be taken into account in 
decision making and acknowledge limitations and difficulties.  

J. Systematic: The process should result in full consideration of all relevant information on 
the affected environment, of proposed alternatives and their impacts and of the measures 
needed to monitor and investigate residual effects.  

 
These are the steps to be followed while implementing water resources projects.  

1. Preliminary activities: Includes the collection of background information as soon as a 
project has been identified apart from the selection of team members.  
2. Impact identification: Involves a broad analysis of the impacts of project activities with a 

view of identifying those, which are worthy of a detailed study.  
3. Baseline study: Collection of detailed information and data on the condition of the project 

area prior to the project's implementation.  
4. Impact evaluation: Should be done whenever possible in quantitative terms and should 
include the working-out of potential mitigation measures. Impact evaluation cannot proceed 

until project alternative has been defined, but should be completed early enough to permit 
decisions to be made in a timely fashion.  

5. Assessment: Involves combining environmental losses and gains with economic costs and 
benefits to procedure a complete account to each project alternative.  
6. Documentation: It describes the work done in the EIA. A working document is prepared to 

provide clearly stated and argued recommendations for immediate action. The working 
document should contain a list of project alternative with comments on the environmental 

and economic impacts of each.  
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7. Decision-making: It begins when the working document reaches the decision making body, 
who will either accept one of the project alternatives, request further study or reject the 

proposed action altogether.  
8. Post audits: These are made to determine how close to reality the EIA predictions were.  

 
IMPACTS OF WATER RESOURCES / IRRIGATION PROJECTS 

Any development project is bound to have its impact on the environment.  Water 
resources projects include such as impoundment, channelisation, dredging etc., such activities 

cause environmental impacts both during and after construction, where some are beneficial 
and some are adverse.  These impacts can be categorized as Physical Impact, Chemical 
Impact, Biological Impact, Cultural Impact and Socio economic Impacts.  Furthermore, the 

environmental study is focused on environmental concerns to ensure that the project is 
developed in a sustainable manner and detailed environmental management plan is developed 

to minimize/prevent any potential damage, which the project might cause on the natural 
(ecological) and social environment and enhance its positive impacts.  
A. Physical Impacts: Changes occur due to anthropogenic activities in the project site and 

even climatological and hydrological pattern may change due to this.  Construction of 
reservoir regulating the water direction in the down streamside, which naturally affects the 

flow path of the river this, leads to siltation and reduction in self-purification capacity and 
groundwater depletion.  The impoundment of water in the reservoir increases the water level 
in the upstream side and cause submergence of land area, which may be agricultural, 

forestlands etc., 
B. Chemical Impacts: The major impacts are surface and ground water quality.  Intensive 

irrigation leads to water logging in some places and make soil impermeable, which in turn 
makes soil infertility due to salt accumulation.  Excess application of fertilizer and pesticides 
are led to water quality problems. 

C. Biological impacts: The newly created environment of impounding water in the reservoir 
gives way for proliferation of aquatic weeds and thus results in water loss, light penetration 

etc., The reservoir also prevents the free passage of migratory fish to feeding or spawning 
grounds and lead to decline of fisheries. Vectors propagate water borne diseases and these are 
majority inhabitation in the aquatic bodies.    Deforestation activities of submergence and by 

cutting down trees affect the endemic population, rare and endangered species of flora and 
fauna. 

D. Socio-economic and Cultural Impacts: The major purpose of irrigated agriculture is to 
increase agricultural production and consequently improve economic and social well being of 
the area of the project.  These projects tend to encourage population density to increase either 

because of resettlements project or because of increase prosperity of the area of the 
construction of the project causes resettlement problems.  On the other hand people get 

employment opportunities and their life style gets changed and because of this their economic 
status, literacy rate and basic amenities are getting improved.  
 

EIA METHODS 

There are various methods available for EIA and it was insisted by vario us global 

agencies / organizations such as Food and Agriculture organization (FAO), Asian 
Development Bank (ADB), International Commission for Irrigation and Drainage (ICID), 
World Bank etc., Checklists, matrices, networks diagrams, graphical comparisons, Battlee 

techniques, Expert advice and overlays, are all techniques developed to help carry out an EIA 
and present the results of an EIA in a format useful for comparing options. The main 

quantifiable methods of comparing options are by applying weightings, to environmental 
impacts or using economic cost-benefit analysis or a combination of the two. Numerical 
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values, or weightings, can be applied to different environmental impacts to (subjectively) 
define their relative importance. Expert advice, particularly from experts familiar with the 

locality, can provide quantification of impacts that cannot be modeled. Any technique can be 
used which is apt for that particular project and which is more reliable and easily 

understandable. 
 
CASE STUDIES 

A brief review of case studies covering examples of EIA of Irrigation and Water 

resources projects in India and throughout the world are discussed below.  
 
Dougherty T.C. and A.W.Halls (Ref.6) in their “Environmental Impact Assessment of 

Irrigation and Drainage projects” which was published for FAO of United Nations in their 
FAO Irrigation and Drainage paper 53 outlined the general form of EIA process. The need for 

environmental assessment, its objectives and content of environmental analysis ha ve been 
explained. It includes various methodologies to be adopted for all the impacts related to 
irrigation projects.  

 
The author (Ref.12) himself conducted An Environmental Impact Assessment Study of 

Krishnagiri Reservoir Project, Tamil Nadu.  Environmental resources survey was conducted 
both upstream and downstream side villages.  All required preliminary and secondary data 
were collected and analysed in three methods viz., ICID Checklist, Battlee technique and 

Matrices.  Of the three methods there is a general impression of less severe impacts on 
environment has been identified but in general upstream side villages had positive impacts 

while downstream side had negative impacts.  
 
Pundarikanthan, N.V and S.Ravichandran (Ref.13) conducted Environmental Study in 

Vembakottai Reservoir in Tamil Nadu.  All the environmental impacts relevant to irrigation 
projects were thoroughly discussed after collecting secondary data from various sources 

through field visits, stressed the study as effective tool for assessing environmental impacts.  
 
A case study in Madhya Pradesh state was conducted on the Barna Water Resources Project, 

India, and An Environmental Impact Assessment by Shrivastava.R and Dave.N (Ref.17).  
The Paper critically reviews the environmental and economical development due to this 

irrigation project.  The physical benefits anticipated in the project are compared with the 
actual accruing benefits.  The findings led to the emphasis that Water Resources 
Development should have friendly view with environment.   

 
DISCUSSION 

A. Public Participation: Water resources projects have significant impacts on the local 
population. Whilst the aim is to improve the well being of the population, a lack of 

understanding of the people and their society may result in development that has considerable  
negative consequences. The EIA provides an ideal forum for checking that the affected public 

has been adequately consulted and their views taken into account in project preparation.  A 
participatory approach has many advantages and it is an opportunity for communities to take 
responsibility for an activity designed for its own benefit. Communities have a better 

opportunity to control and learn from the results through interviews, group d iscussions, 
questionnaires etc.  

B. EIA – A Decision Making Tool: Nowadays EIA is merely considered as a report procedure 
for getting approval of any project.  But it is not so and it is a step-by-step process for any 
project from its inception to end. It is no doubt that it is a management tool for planners and 
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decision makers, but lacks in giving thrust for public participation.  It should involve policy 
makers, bureaucrats and public and sit together and decide on the pros and cons of the project 

before its implementation. When more importance is given to public participat ion or 
involvement in deciding and executing the project then we may call it as a decision making 

tool. The aim of any EIA should be to facilitate sustainable development. Beneficial 
environmental effects are maximized while adverse effects are ameliorated or avoided to the 
greatest extent possible.  A key output of the EIA should be an action plan to be followed 

during implementation and after implementation during the monitoring phase.  All new 
irrigation and drainage development results in some form of degradation.  This degradation 

may extend both upstream and downstream of the irrigated area.  
 
CONCLUSION 

 The majority of potential environmental impacts, identified during 

construction/implementation phases are temporal and limited in magnitude. The magnitude of 
impacts will depend on success of and manner in which the proposed specific environmental 
mitigation plans and programs are implemented. All these impacts can be prevented or 

reduced to insignificant levels by following the recommendation proposed in the EMP and 
proper construction practices.  

 Even in the above mentioned case studies thrust to public participation lacks in its 
weight age in deciding the project.  This has to be given more importance who are  the 
ultimate users / benefactors.  The identified potential environmental impacts can be enhanced 

to some extent if the EIA principles and procedures are thoroughly followed along with 
public participation, the project can be successful.  
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