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FOREWORD

Environmental Impact Assessment (EIA) is one of the proven tools of facilitation to achieve
the goal of environmentally and socially sound and sustainable development. The
incorporation of EIA in hydropower projects in Nepal was initiated in the early eighties.
However, with the enforcement of the Environment Protection Act, 2053 (EPAS53) and the
Environment Protection Rules, 2054 (EPR54) in 1997, the integration of EIA in hydropower
projects has now become compulsory. Large-scale hydropower projects were gaining
attention for the integration of EIA prior to the enforcement of EPR. But, they were all
initiatives from the donor agencies. At present, we have our own national system of EIA. A
large number of proposed and on-going hydropower projects have already completed an EIA
study. Some of them have been approved by the government agencies and are in the process
of implementation. However, in the course of gaining experience about the processes and
procedures of EIA implementation, we have become aware that the process needs to be
improved.

In March 2000, the Department of Electricity Development (DOED), the National
Environmental Impact Assessment Association of Nepal (NEIAAN), International Resources
Group (IRG), and the US Agency for International Development (USAID) organized a one-
day interagency workshop. The objective of this event was to carry out a SWOT analysis of
the EIA process for hydropower projects in Nepal. A major conclusion of the participants was
that the EIA process could be improved and streamlined by producing a series of manuals that
would clarify the requirements at each stage in the process. Thus, the DOED, in collaboration
with IRG, has developed sectoral manuals for improving the EIA process for hydropower
projects. The draft manuals produced under this program have been refined through a series of
interagency workshops.

A workshop to finalize the Manual for Preparing Environmental Management Plan (EMP)
for Hydropower Projects and the Manual for Reviewing Scoping Document, Terms of
Reference (TOR) and Environmental Impact Assessment (EIA) Reports for Hydropower
Projects was conducted in Kathmandu from 24 to 25 May 2001. A total of 38 participants
consisting of senior representatives from the DOED, The Ministry of Water Resources
(MOWR), the Ministry of Population and Environment (MOPE), the Department of Forests,
the Department of Water Induced Disaster Prevention, the Department of Roads, Nepal
Electricity Authority, the National Environmental Impact Assessment Association of Nepal
(NEIAAN), Melamchi Water Supply, Butwal Power Company, Himal Power Limited,
Lamjung Electricity Development Company, Bhote Koshi Power Company, IRG, METCON
Consultants, and the US Agency for International Development. This publication is the result
of the dedicated effort of the participants.

I sincerely hope that these manuals will be useful to streamline the present practice of EIA
relevant to hydropower projects in Nepal. I am confident that these manuals will considerably
improve the current practices of EIA in Nepal, making the system more beneficial, meaningful,
and efficient for achieving environmentally and socially sound and sustainable hydropower
development in Nepal.

Lekh Man Singh
Director-General
Department of Electricity Development
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1. INTRODUCTION

An Environmental Management Plan (EMP) is a part of the overall Environmental
Impact Assessment (EIA) process for hydropower development in Nepal. The purposes
of the EIA are to identify and quantify impacts and formulate mitigation strategies to
minimize adverse impacts caused by project development. By comparison, the
formulation and implementation of an EMP provides a solid foundation to put into
practice the mitigation strategies during project construction. Furthermore the EMP lays
the framework for continued assessment of potential impacts through the application of
Monitoring and Auditing.

An EMP is often integrated directly into an EIA report on hydropower projects, but it
may vary greatly in size and content. Sometimes a developer may regard the EMP simply
as a legal requirement in the licensing process, and makes it brief. On the other hand, a
developer may produce a detailed mitigation and monitoring plan to incorporate within
the EIA report.

The fact that an EMP is approved does not confer, not even imply, any exceptions from
the existing legislation of the Kingdom. It is therefore of utmost importance that the
formulation and implementation of the EMP should, as far as possible, be cost effective,
practical and accurate. Thus, the principle objective of this manual is to guide the
developer, whether public or private, to ensure that all mitigation measures recommended
by the EIA are implemented and to provide a basis for examining whether the mitigation
measures implemented are effective.

1.1 Environmental Problems in Nepal
Environmental problems in Nepal fall into two basic categories:

e natural events which are not easy to predict and prevent; e.g., earthquakes,
storms, landslides, floods, droughts, etc, and

e jhuman activities that cause environmental problems that can be avoided,
prevented or mitigated by integrating environmental considerations at an early
stage in development project planning.

Most of Nepal's environmental problems have been the consequence of an excessive
utilization of natural resources, implementation of development projects without
environmental considerations due to lack of understanding, and unplanned growth of
urban areas and industries. Following uncoordinated processes in which
environmental considerations have been ignored has exacerbated the declining
environmental conditions in Nepal.

Nepal is continuously putting an immense effort in implementing major economic
development projects for poverty alleviation, to provide a better economic future for
its people. The major development initiatives that have taken place in the past,
however, were too often not considered from an environmental perspective. As a



result, development projects implemented for overall economic development have
created environmental problems such as floods, erosion, landslides, deforestation,
desertification, pollution and decline in human health, which in fact lead to further
poverty. Such adverse effects have, in some instances, negated the very objectives of
the development projects.

1.2. Environmental Policy and Legislation in Nepal

Considerations for the environment in Nepal’s development polices have not been
made in the past. Only recently has Nepal adopted environmental and administrative
procedures and instructions to address the environmental effects of development
projects. The Seventh Five-Year Plan was the first to consider environmental
concerns in the planning process. However, lack of coordination between sector-
specific programs, combined with inadequately trained human resources and
inadequate budgetary provisions, has resulted in an inability to implement the policy
enunciated in the Plan.

Four major achievements were made during Eighth Five-Year Plan (2049-2054).
They were:

endorsement and implementation of the National Conservation Strategy,
formulation of a concrete environmental policy,

establishment of the Ministry of Population and Environment; and,
enactment of environmental protection legislation.

Beside these, the subsequent endorsement of national and sectoral-specific EIA
Guidelines by the government were another milestone achieved during Eighth, and
the ongoing Ninth, Five-Year Plan periods.

At present, an integration of EIA in development projects has become legally binding
through the enforcement of the Environmental Protection Act 2053 (1997) and the
Environmental Protection Rules 2054 (1997) and the 1% amendment Environmental
Protection Rules 2055.

1.3. Environmental Impact Assessment in Nepal

Since enforcement of the EPR54, for all projects mentioned in Schedule 2 of EPR54
the application of EIA procedures has been made mandatory. Each project under
consideration is screened to determine whether it should undergo an Initial
Environmental Examination (IEE) or the EIA process. The EPR54 contains schedules
of project types. The need for considering an EIA or IEE for a project is determined
by consulting the schedules presented in the EPR54.

An IEE is a relatively simple procedure. While IEE does undergo the Screening
process, it does not need to undergo a Scoping process. A list of anticipated impacts
and corresponding mitigation measures to be implemented are the end results of an



IEE analysis. If, however, the project has to undergo the full EIA process, a series of
more involved steps are required to be undertaken at each stage of the project cycle.
The EIA includes Screening, followed by Scoping, Public Involvement (participation,
consultation), Impact Identification and Impact Prediction, Analysis of Alternatives, a
Mitigation Plan, and an EMP. The EMP includes Environmental Monitoring and
Auditing.

There are three major decision points occur during EIA preparation and
implementation (Annex 1), as follows:

1. The Scoping study should be made during the project feasibility period. Based on
the output of the Scoping exercise a Terms of Reference (TOR) is prepared.
According to the EPR54 (as amended), both of these documents are submitted to
the Ministry of Population and Environment (MOPE) for approval, after review
by the Department of Electricity Development (DOED) and the Ministry of Water
Resources (MOWR).

2. Based on the approved TOR, the developer then completes an EIA Study and
submits it to MOWR through DOED. After review, MOWR then sends it to
MOPE. Approval of the EIA report invariably provides conditions that must be
complied with during the project construction process. With the completion of
this step, the developer is permitted to go ahead with Project Construction.

3. Implementation of the EMP takes place during the project construction phase.
Environmental monitoring is a part of the EMP and continues over the entire
project cycle. MOPE has to give its decision at different stages of the project
cycle, based on an examination of the information obtained. An Environmental
Audit is carried out by MOPE after the project has been in operation for two
years, in order to examine whether everything has gone as intended and predicted.

. ENVIRONMENTAL MANAGEMENT PLAN (EMP)

2.1. Definition of an EMP

The Environmental Management Plan (EMP) is a document to be prepared as a part
of the EIA report. An EMP includes project monitoring, auditing, and project
management. The requirement for producing an EMP within the EIA implementation
in Nepal has been clearly mentioned in EPR 54. To date, the lack of specific
guidelines for this process has been a major obstacle for the proper implementation of
EMPs in Nepal.

Since an EMP includes project monitoring and auditing, it is most appropriate to
provide some introduction to the types of monitoring and auditing which should be
prepared for the EMP within an EIA Study, and that should be conducted during
project implementation.



2.2. The Objectives of an EMP
The key objectives in the formulation of an EMP are these:

e formulate a Monitoring Plan for baseline, impact and compliance monitoring; and
e formulate an Environmental Auditing Plan to be implemented after Project
Construction.

2.3. Appropriate Time for the Implementation of an EMP

The initial formulation of an EMP should be carried out in the process of EIA
preparation during the feasibility stage of the project cycle. The subsequent
implementation of an EMP should be carried out during project construction and
operation.

2.4. The Context

In the process of EIA preparation, the major areas of significant impacts of a
development project are identified. The EIA prescribes mitigation measures in order
to minimize adverse impacts and to enhance beneficial impacts. The mitigation
measures are implemented before, during and after project construction.

2.5. Need for EMP Manual

The EPR54 has a provision for the formulation and implementation of an EMP for a
proposed project. A broad framework of monitoring and mitigation plans to be
employed is necessary in order to achieve the effective implementation of an EMP in
the process of project construction. The prescribed mitigation measures may not
always be effective. Therefore, a series of alternative techniques and a combination of
several techniques should be provided so that the proponent has a choice in
employing different methods of EMP implementation. The selection of these
techniques will depend upon the availability of adequate time, adequate financial
resources and appropriate human resources.

2.6. Responsibility for EMP Formulation and Implementation

As per EPR54 the proponent should prepare the EMP implementation provisions as a
part of the EIA Report. The approving agency should examine the EMP given in the
EIA report with regard to cost effectiveness and practicability upon its application. If
found practical and cost effective, the approving agency should recommend the
implementation of the EMP parameters to the project proponent.



3. PRINCIPLES AND PROCEDURES OF AN ENVIRONMENTAL

MANAGEMENT PLAN
3.1. Introduction

There are two components of an EMP - 1) Environmental Monitoring, and 2)
Environmental Auditing.

3.2. Monitoring

To begin with, the differences and similarities between monitoring, surveillance and
surveys should be clarified. There are very close links between them.

Monitoring is an activity undertaken to provide specific information on the
characteristics and functions of environmental and social variables in space and
in time. Monitoring is an 'action-oriented' activity, designed to determine the
extent to which environmental mitigation strategies are working.

Surveillance is the repeated measurement of a variable in order to detect a trend.
Surveillance, therefore, involves a space/time dimension.

Surveying defines a pattern of variation of a parameter and the involved space.
The implementation of a survey both in terms of space and time dimensions
becomes surveillance.

A serious shortcoming of most EIAs is the absence of baseline data and impact
monitoring during the construction and operation of large development projects.
Without such data, it is impossible to test impact predictions and the success of
measures for mitigation. Furthermore, the lack of appropriate ecological monitoring
impedes scientific progress in impact prediction and assessment, and makes it
difficult to learn from experience.

Environmental Monitoring is one of the most important components of an EIA. It is
essential for:

e ensuring that impacts do not exceed the established legal standards;

e checking the implementation of mitigation measures in the manner described in
the EIA report; and,

e providing early warning of potential environmental damage.

3.2.1 Principles of Monitoring

Certain principles of EIA Monitoring should be considered, and not overlooked.
If the EIA Monitoring process is to generate meaningful information and improve
implementation of mitigation measures, it is better to accomplish the following
activities:



carefully determine the indicators to be used in Monitoring activities;

collect meaningful and relevant information;

apply measurable criteria in relation to chosen indicators;

pass objective judgments on the information collected;

draw tangible conclusions based on the processing of information;

make rational decisions based on the conclusions drawn; and,

recommend improved mitigation measures to be undertaken by the developer.

3.2.2. Types of Monitoring

Various types of Monitoring activities are currently in practice, each of which is
relevant to an EIA Study. The main types are:

a) Baseline Monitoring
A survey should be conducted on basic environmental parameters in the area
surrounding the proposed project before construction begins (Pre-Audit
Study). Subsequent Monitoring can assess the changes in those parameters
over time, against the baseline.

b) Impact Monitoring
The physical, biological, and socio-economic and cultural parameters within
the project area must be measured during the period of project construction
and operation in order to detect environmental changes which may have
occurred as a result of project implementation.

¢) Compliance Monitoring
This form of Monitoring employs a periodic sampling method, or a
continuous recording of specific environmental quality indicators or pollution
levels, to ensure project compliance with recommended environmental
protection standards.

Monitoring should be regular and performed long-term. Interruptions in
Monitoring may result in having insufficient data to draw accurate conclusions
concerning project impacts.

The main aim of EIA Compliance Monitoring is to provide the information
required to ensure that project implementation has the least possible negative
environmental impacts, and all possible positive impacts, in the project affected
area.

3.2.3 Intensity of Monitoring

It is not possible to monitor every single one of the parameters that were
investigated during the impact identification process. Therefore, a selection or
“Scoping Out” should therefore be made of the most important and critical



parameters that will best reflect the impacts of the project on its surrounding
environment.

The level or intensity of monitoring is to be determined on the basis of the known
variability of each parameter, together with the potential severity of the

environmental impacts that are being monitored.

3.2.4 Development of Monitoring Indicators

For each of the impacts and corresponding mitigation measure indicators to be
measured during project construction should be developed. The indicators
selected should reflect the condition of that particular component upon the
measurement. For example, if the number of the fish species has decreased after
the construction of project, it indicates that the habitat for the fish in the river has
changed.

3.2.5 Institutional Aspects

Institutional factors determining the effectiveness of Monitoring should not be
underestimated. There needs to be a firm institutional commitment by the
agencies responsible for the monitoring process, particularly in regard to the
following:

e willingness on the part of the institutions and the organizational personnel
involved to support the Monitoring process with the necessary level of
resources and authority;

maintaining continuity in the Monitoring program,;

developing the technical capabilities of the personnel involved;

maintaining integrity or honesty and transparency of the process,

taking decisions on the basis of a thorough review of results;

making Monitoring information available to all agencies concerned; and
making the necessary institutional reforms within the planning and
implementing agencies.

According to EPR54, the concerned body shall monitor and evaluate the impact
of the implementation of the project on the environment. The project proponent
will have primary responsibility for carrying out the different monitoring
activities, as per the EMP as part of the EIA. The concerned agencies check
whether the project proponent is carrying out monitoring activities as per the EIA,
and if the prescribed mitigation measures are being implemented.

The reporting structure for EIA monitoring depends upon the nature of the project
and the analysis undertaken by the agencies concerned. The information should be
organized in a well-developed format and presented in regular reports, allowing
for easy presentation at decision-making and review meetings.



The agencies concerned have to be responsible for the enforcement of the
decisions taken in the review meetings. If decisions are not implemented by the
agencies responsible, legal measures should be initiated to guarantee
implementation.

3.3. Environmental Auditing

3.3.1 Principles of Auditing

The term “Audit” is usually associated with the professions of finance and
accounting. Auditing refers to the examination and assessment of a certain type of
performance. In the case of an EIA, an Audit should assess the actual
environmental impact, the accuracy of prediction, the effectiveness of
environmental impact mitigation and enhancement measures, and the functioning
of monitoring mechanisms. As per EPR54, the Audit should be undertaken after
the project has been operational for two years. It is usually performed once for
each project.

3.3.2 Types of Audit

The following types of audit are recommended for different aspects of the ETA
process:

a) Decision Point Audit: It examines the effectiveness of EIA as a decision-
making tool.

b) Implementation Audit: It ensures that consent conditions have been met.

c) Performance Audit: It examines the effectiveness of project implementation
and management.

d) Project Impact Audit: It examines environmental changes arising from
Project Implementation.

e) Predictive Technique Audit: It examines the accuracy and utility of
predictive techniques by comprising actual against predicted environmental
effects.

f) EIA Procedures Audit: It critically examines the methods and approach
adopted during the EIA Study.

Audits are not required in all cases. At the project approval stage, however, both
the project proponent and the authorizing agency should consider whether the
application of a particular auditing technique is likely to result in new information
or an improvement in management practices. Particular attention should be given



to the cost-effectiveness of any proposed Audit and to the technical difficulties
likely to be encountered.

Since the EIA concept is relatively new in Nepal, the use of Environmental Audits

will play a significant role in evolving a systematic approach to the application of
EIA.

Environmental Auditing should compare monitoring results with data generated
during the pre-project period. Comparisons can be made with similar projects or
against standard norms. Relating actual impacts with predicted impacts will help
in evaluating the accuracy and adequacy of EIA predictions.

3.3.3. Intensity of Auditing

As per EPR 2054, Environmental Auditing should take place one time after two
years of project operation. Not all the parameters considered at monitoring stage
are required to be audited. Therefore most significant parameters reflecting
environmental and social aspects of the project implementation should be taken
into consideration. This process of 'Boiling down' to significant importance for
auditing can be determine by scoping the issues to be considered.

3.3.4. Development of Auditing Indicators

Indicators should be developed for most significant parameters to be examined
during auditing. The indicators should reflect the condition of that particular
component upon the measurement.

3.3.5. Institutional Aspects

It is mentioned in EPR54 that an audit of environmental impact assessment shall
be carried out by MOPE two years after the project is in operation. Auditing
should be done in close cooperation with other relevant agencies, concerned and
affected parties, and the project proponent. However, the project proponent
should also carry out auditing of the project to assess the impact of the project.

The Audit is a crucial stage of Project Implementation, because it may indicate a
need to improve the Project Implementation in order to reduce or prevent
unwanted consequences. The Audit requires the involvement of a multi-
disciplinary team of experts including government officials, the proponent and the
representation of local people. The duration of this Audit Study might be as brief
as one month or up to six months in the case of a large project.

4. ENVIRONMENTAL MANAGEMENT PLAN PROCEDURES

An EMP is a document to be developed during EIA preparation. An EMP refers to the
documentation pertaining to project Management, Monitoring and Auditing of the



implementation of mitigation measures, and the verification of predicted impacts in the
project cycle. The requirement for an EMP in project implementation is vague so far in
Nepal. However, the National EIA Guidelines 1993 and EPR54 provide some guidance
on the requirement of Monitoring and Auditing, but not on the Project Management
option. The following are general procedures for the implementation of Monitoring and
Auditing Plans on development projects.

4.1 Monitoring and Plan

4.1.1. Monitoring

A monitoring program is essential in order to collect up-to-date baseline
conditions and for evaluating environmental impacts and the effectiveness of the
mitigation measures adopted. The EIA monitoring process should generate
meaningful information and improve the implementation of mitigation measures.
According to the EPR 54, the concerned body shall monitor and evaluate the
implementation of the project on the environment. However, the project
proponent will be primarily responsible for carrying out different activities as
mentioned in the EMP, as a part of the EIA, with the help of local people, bodies
and concerned parties. The concerned body may check if the project proponent is
carrying out monitoring activities as per the EIA and if the proposed mitigation
measures are being implemented. The information obtained from these activities
should be presented to the authorizing agency on a regular basis and also made
available to all concerned agencies. The project proponent should have an
Environmental Unit in order to monitor project impacts, contractors' compliance
with the agreed working procedure regarding environmental issues and the
effectiveness of mitigation measures. The following sections identify the types of
monitoring required, monitoring schedule, and the parameters to be monitored.

4.1.1.1. Baseline Monitoring

A Baseline Study is required to compile and maintain a database on
environmental conditions prior to the implementation of the project. This is
especially important if the Project Implementation is delayed due to
unforeseen circumstances and information given in the EIA needs to be
updated. The baseline data recorded before the Project Implementation will
facilitate the comparison of the information obtained during the monitoring
activities and in auditing of the project. The main parameters, but not limited
to, needed to be considered during baseline monitoring for hydropower
projects are as follows:

a) River Flow Rate. Gauging stations should be established at the weir site
and at powerhouse site to collect accurate information on the seasonal
variation of the river flow rate and the contributions of the major
tributaries between the weir and powerhouse sites. The stations will also
give a more accurate account of flood levels.
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b)

d)

g)

Glacial Lakes. Any glacial lakes in the river basin should be studied in
detail and regularly monitored to identify the potential for Glacial Lake
Outburst Floods (GLOFs).

Water Quality, Air Quality and Noise Level. As far as possible, with
the help of portable equipment the primary data for water quality, air
quality, and noise levels should be collected.

Stability of Slopes. The fragile slopes in the project area should be
monitored regularly to provide early warning of potential landslides. The
condition of slopes should be monitored before and after the monsoon.

Community Forestry. Community forestry has been introduced in many
parts of Nepal. Forest user groups (FUGs) are a new phenomenon;
existing FUGs are only a few years old and their management systems are
not well established. The effectiveness of FUGs in managing the forests
should be monitored with the help of the District Forest Office in the
project area.

Seasonal Variations in Fisheries. Investigation of seasonal variation in
fish populations, fish migration and spawning should be carried out.
Seasonal monitoring should be conducted to establish a more accurate
account on the fish population in the project area and their migration and
spawning behavior. Monitoring should focus on fish distribution and
spawning in the section of the river that will be de-watered due to the
project.

Settlements. The settlements in the project area may be expanded
significantly due to opening of over-land transportation services resulting
in increased traffic and trade, and to the supply of electricity. Both of these
events are expected to occur. The growth of settlements will increase the
significance of environmental impacts. Baseline Monitoring should be
carried out periodically to determine changes in human population and
structure, trade and other socio-economic activities, including the local
institutions and the status of public facilities, religious sites and cultural
artifacts.

4.1.1.2. Compliance Monitoring

The following activities should be conducted to ensure compliance with the
recommendations of the EIA Study:

a)

Following the completion of the detailed design and the tender documents,
confirm that all the mitigation, compensation and rehabilitation measures
recommended by the ETA Study have been incorporated.
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b)

d)

g)

h)

During contract negotiations, confirm that the designs and working
methods proposed by the contractors have taken into account the
environmental considerations mentioned in the tender documents.

At the beginning of the construction, confirm that the arrangements
regarding temporary use of land for labour camps, material storage and
construction activities are satisfactory.

At the time of land acquisition, check to ensure that the acquisition
process is in accordance with the Land Acquisition Act 2034 and/or any
project specific guidelines. Also, check that Project Persons have received
adequate compensation within the stipulated time.

During construction, confirm on a regular basis that all the agreed working
conditions and procedures, regarding various environmental
considerations, are followed satisfactorily.

During construction and upon completion of construction, ensure that all
requirements regarding clean up and reinstatement have been satisfactorily
met.

During the operation of the project, ensure that a minimum river flow is
maintained down stream of the dam, particularly during the dry months.

During operation, ensure that encroachment on any forests, wildlife
habitats and/ or ecologically sensitive areas that might exist does not take
place.

4.1.1.3. Impact Monitoring

The actual impacts caused by Project Implementation should be closely
monitored during the construction and operation of the project to examine the
effectiveness of the mitigation measures. The following activities need to be
conducted for impact monitoring:

a)

b)

c)

Hold regular meetings with the local people and listen to their concerns to
assess the impacts of the project on the community and the environment.

During construction, regularly assess the stability of disturbed slopes. This
is particularly necessary during the monsoon season.

During construction, inspect the levels of air, noise, and water and land

pollution at regular intervals and compare with national standards and
baseline data.
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d)

)

h)

)

k)

D

During and after construction, conduct regular fish sampling to assess
impact of the project on the fish population and their spawning and
migratory behavior.

With the help of the forest user groups, regularly monitor the condition of
the local forest, and the use and trafficking of forest products.

Monitor the spoil disposal practices.

Monitor storage techniques for fuel and explosives kept in the project area
to ensure safety to people and the environment.

Check the water supply and sanitation situation in the labour camps and
the construction areas, and regularly test the quality of water being
supplied to the construction workers.

Regularly check the health of the workers to ensure that there is no spread
of communicable diseases. Also, regularly check the construction safety,
ensuring the maintained health of the workers.

With the help of the local police, monitor the occurrence of criminal and
socially undesirable activities.

Monitor the gender issues related to the project to ensure that neither
males nor females bear an unfair share of negative impacts.

For at least three years following land acquisition, regularly survey the
social and economic conditions of displaced families whose land and
properties have been acquired by the project.

4.1.2. Monitoring Plan/Schedule

The Monitoring Plan includes the description of types of monitoring, the
parameters to be monitored, and methods to be used and schedules for operating
monitoring activities. The following examples, inter alia, selected from an EIA of
a hydropower project illustrate the formulation of monitoring plan.
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Table 1. Environmental Monitoring Plan: Baseline Monitoring

Parameter | Indicators | Method Location Schedule
Physical Environment
River Flow rate of river and its Gauging station Just Upstream of Continuous during
Hydrology tributaries diversion dam and | dry season and
tailrace outlet, and | regularly during
downstream of other seasons
diversion dam and
tailrace outlet
Glacier Lakes | Glacier lakes in the basin: Glaciological hazard | High Himalayas During the design
lake geometry and volume, | mapping in aerial within catchment stage
possibility of GLOF, and photographs, satellite | area upstream of
possibility of mitigation imagery, ground project
measures such as draining | photographs, and site
observation
Water Quality | Temperature, pH, turbidity | Water sampling and | See: Water Quality | See: Manual for
TSS, DSS, hardness, NaCl, | testing, and Manual Developing and
oil and grease, coliform, comparison to Reviewing Water
DO, BOD, COD, P, S, ambient standards. Quality Monitoring
chlorophyll, pH, Pb Plans and Results for
Hydropower Projects
Air Quality Total suspended solid Low-volume In and around During the
particulate, SO,, CO,, NO,, | sampler, inspection, | construction sites construction phase
PbO,. Dust accumulation measurement, and and along access
from construction activities | comparison of data | roads
in house, vegetation, with ambient
surrounding areas standards
Slopes Stability and degrees of Site observation, Near unstable slope | At least three times a
slopes pillars areas year: before, during
and after the
monsoon season.
Biological Environment
Forest and Forest management Discussions with In/around As per requirement
Vegetation user groups, local construction but not less than
people and the sites/camps, access | once a year.
District Forest roads, markets
Office, field
observation
Fisheries Size of fish populations, Fish sampling and Upstream of project | At least three times a
changes to spawning and discussions with and downstream year: before, during
migratory habits local fishermen from power house | and after monsoon
Socio-economic and Cultural Environment
Settlements Growth of settlements in Discussions with Along access roads | Once a year
the project area local people, VDCs,
observation
Public Health | Types of diseases and Discussions with Project affected Quarterly during
incidence of disease in the | local people and the | VDCs construction phase
project area and local health professionals Once a year during
community at the local health operational phase
post/hospital
Law and Levels of crime different Discussions with the | Project affected Quarterly during
Order types of crime, prostitution, | local people and the | VDCs construction phase
etc in the project area. local police
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Table 2. Environmental Monitoring Plan: Compliance Monitoring

Parameters Indicators Method Schedule
Implementation | Incorporating of EIA Review of detailed design, | Following
of EIA recommendations into | project specification and completion of
recommendations | project documents tender documents tender documents

Incorporation of

The presence, in the

Review of proposed work

During contract

the environmental | contractor’s work plan, | plans, submitted by negotiations
considerations of each of the contractor
from the tender environmental
documents into considerations from the
the contractor’s | tender documents.
proposed work
plan
Construction Contractors' Site observation Beginning of the
logistics arrangements regarding construction period
labour camps materials
storage and
construction activities
Property Land/property Discussions with the local At the time of land
acquisition procedures | people and the project acquisition
management
Implementation | Arrangements for slope | Site observation and Continuous during
of all protection, pollution discussion with project the construction
environmental prevention, protection | management and local period
conditions of vegetation, fish and | people using a checklist

mentioned in the
tender documents

wildlife, use of local
laborers, safe
construction, public

health and public
relations
Clean-up and Completion of the Site observation At the end of the
reinstatement of | different aspects of construction
the project area project clean-up period, before
operation
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Table 3. Environmental Monitoring Plan: Impact Monitoring

Parameters | Indicators | Method |  Location | Schedule
Physical Environment
Slopes Degrees of slopes, stability | Site observation Near unstable | Continuously
of slopes, changes from the slope areas during
baseline data construction
Water Temperature, pH, turbidity | Water sampling and See: Water See: Manual for
Quality TSS, DSS, hardness, testing, and Quality Manual | Developing and
chloride sodium, oil and comparison to Reviewing Water
grease, Coliform, DO, ambient standards. Quality
BOD, COD, P, S, Monitoring Plans
Chlorophyll and Results for
Hydropower
Projects
Air Quality | Total suspended solid Low-volume sampler, | In and around | Continuous
particulate, SO,, CO,, NO2, | visual inspection, construction observation and
PbO,. Dust accumulation measurement, and sites and along | sampling during
from construction activities | comparison of data access roads construction
in house, vegetation, with ambient
surrounding areas standards
Biological Environment
Fisheries Size of fish populations, Fish sampling and Upstream of At least three
changes in spawning and discussions with local | project site and | times a year:
migratory habits fishermen downstream before, during
from and after
powerhouse monsoon
Forest and Number of trees, health of | Discussions with user | In/around Twice a year
Vegetation trees, presence of ground groups, local people construction during
cover and the District Forest | sites/camps, construction
Office, field access roads,
observation markets
Socio-economic and Cultural Environment
Water supply | Presence and quality of Site observation, Affected VDCs | Continuously
and water supply in local homes | water testing and and during
sanitation in | and construction areas, interviews with local | construction construction
the project adequacy of sewerage people camps
area system
Public health | Types of diseases and Discussions with the | Affected VDCs | Monthly during
amount of disease in the local people and the and construction
project area and local health professionals at | construction
community the local health camps
post/hospital
Resettlement | Social and economic Discussions with the | Resettlement Regularly for at
and conditions of the displaced | displaced people, site(s) least three years
Rehabilitation | people observation following land
acquisition
Economy Number of local people Records kept by Project site Twice a year
employed by project project management during and after
construction
Infrastructure | Number of households Records kept by Affected VDCs | Two years after

included in rural
electrification by project

project management

project
completion
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