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INTRODUCTION

The workshop presented in this training guide is designed to improve the skills of engineers, social
scientists, environmental scientists, and other specialists working in the field of natural resources who
review environmental impact assessments. It accompanies the Environmental Impact Assessment
Guidelines and Manual developed by the Irrigation Support Project for Asia and the Near East (ISPAN)
as part of the USAID-funded Eastern Waters Initiative (EWI) in collaboration with the Flood Plan
Coordinating Organization (FPCO) and the Department of the Environment (DOE)."

In January of 1993, an EIA training needs assessment of 28 Dhaka consulting firms and § parastatal
organizations revealed that there was a strong interest in a training program that would develop a group
of specialists as either EIA practitioners or reviewers.? This workshop responds to that need.

The four-week workshop focuses on the process outlined in the EIA Guidelines. The subject matter is
divided into eight modules, including an introduction to the workshop and and an introduction to the
methodology.

The methodology used in the workshop is based on the research into the theory of adult learning
developed by Dr. Malcolm Knowles, Professor Emeritus of North Carolina State University. It uses an
experiential learning model that attempts to involve the participant in the learning process to the fullest
extent possible. The training aims to develop skills in applying the knowledge the various participants
have, within the framework of the EIA process. Toward that end, the focus is less on providing extensive
and detailed information about content and more on allowing the participant to see how his or her
learning can be profitably used in the EIA process. The workshop further tries to help the participant to
understand the importance of the multidisciplinary approach to the overall importance of EIAs in
successfully implementing projects.

: Training Approach

The workshop is designed to meet its overall goal through an approach that is consistent with adult
learning needs. The participants are expected to take an active role in their learning based on their
experiences in the environmental sector.

The training content is divided into modules, and the modules are divided into sessions. Please note that
it is important not to confuse module and session. A module is a complete unit of instruction that includes
all the material needed to teach a skill or task. A session is a unit of expression that focuses on one aspect
of the module. Thus a module contains several sessions, each session devoted to a different aspect of the
subject matter.

'The EIA Guidelines were approved by FPCO in October 1992.

*Sec FAP 16 Environmental Study EIA Proposed Training Plan, ISPAN, March 1993,
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Module 1 is the course introduction. Modules 2-8, as shown in the table below, correspond to the stages
in the environmental impact assessment process found in the EIA Guidelines. Thus, the modules are most

effectively taught in succession.

EIA Process Stage Module

Stage 1: Project Design and Description Module 2: Introduction to EIA in the Water
Sector

Stage 2: People’s Participation Module 3: People’s Participation

Stage 3: Environmental Baseline Description Module 4: Developing Environmental Baseline

Stage 4: Scoping Module 4: Developing Environmental Baseline

Stage 5: Bounding Module 4: Developing Environmental Baseline

Stage 6: Major Field Investigations Module 4: Developing Environmental Baseline

Stage 7: Impact Asses‘;smem Module 5: Impact Assessment

Stage 8: Impact Evaluation Module 5: Impact Assessment

Stage 9: Environmental Management Planning  Module 6: Environmental Management Plan

Stage 6: Feedback to Improve Project Design Module 7: Documentation, Communication, and

Reporting

Stage 7: EIA Reporting Module 7: Documentation, Communication, and
Reporting

Stage 8: EIA Review Module 8: EIA Review

Each session focuses on one important aspect of the module. Each of the sessions is designed to take the
participants through a seven-step process that allows them to experience a presentation (which may be
an interactive lecturette, case study, demonstration, role-play, or small group task or exercise), analyze
the experience, draw conclusions from it, and examine possible ways of applying the conclusions in the
real world.

2, Finding Your Way Around

This manual has been structured in a way that makes the materials easy for the trainer to use. Volume
1 contains all of the training procedures and their associated exercises and handouts. Volume 2 contains
supplemental handouts.

Within Volume 1, the materials are separated according to module, and each module is indicated by a
tabbed separator. Separator pages distinguish the training procedures from their associated exercises and
handouts. The exercises and handouts are printed on one side to facilitate duplication. The pages of the
exercise materials and handouts pages are numbered (at the bottom center of the page) only for multi-page
documents.

Within Volume 2, the supplemental handout materials are separated according to module, and each
module is indicated by a tabbed separator.

4 EIA Skills Workshop Trainer’s Manual



MODULE 1

SUPPLEMENTAL HANDOUTS

The mater:als on the following pages are mtended for dupl:catlon
and distribution to skills workshop participants.  Exercises and other

~handouts for this module are located in Volume I of the EIA Skills
Workshop Tramer s Manual. :

/_}/? )
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TO THE TRAINER:

Attached are two documents outlining our course activities for the next month. Since the EIA process
lends itself to being broken down into discrete steps, we have organized the course in a modular manner.
These EIA modules are interrelated, however, and although each one addresses a discrete aspect of the
EIA process, its information is built upon by the other modules.

The first attachment is our weekly schedule broken down by the number of periods we will spend in each
module. It is organized as a daily calendar of activities so that you will be able to see where you are in
the course sequence. The next document is a brief description of the objectives we wish to accomplish
for each module we work on during the workshop.



COURSE OBJECTIVES BY MODULE

Introduction to EIA

Understand the need of EIA in the project development cycle.
Understand the importance of habitat and ecosystem in the EIA process.
Understand the place of EIA in the project development cycle.
Understand the overall EIA process.

Understand the impact of water structures on the environment.

People’s Participation

Understand the importance of people’s participation in the overall EIA process and
indicate where it should occur.

Understand the methodology of people’s participation in the overall EIA process.

Development of Environmental Baseline

Understand the meaning and importance of scoping to identify important environmental
components (1IECs).

Understand how to make spatial and temporal boundaries of the EIA study area.
Understand the interdisciplinary nature of EIA in the project planning process.
Develop study plan for collecting data for baseline development in EIA.

Understand the need and procedure of preparing a socio-economic baseline for EIA.
Understand the need and procedure for developing a water resource baseline for EIA.

Understand land use survey for preparing a data base for developing land resource
baseline for EIA.

Understand the methodology for baseline development on forest and vegetation in the
EIA process.
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. Understand the need and procedure of preparing a wildlife baseline for EIA.
. Understand the importance of issues related to culture and capture fisheries.
i Understand the methodology for developing a fisheries baseline for EIA.
. Understand hazards and their associated risks and the methods used to develop baseline
data.
. Understand the need and procedure of data analysis for EIA.
. Geographic Information Systems
. Understand GIS
. Understand the importance of GIS to the EIA process.
. Understand basic cartography and how that helps us in EIA.
. Understand the approaches of interviewing people for collection of information.

Impact Assessment

. Understand how seasonal models can help in the EIA process.

. Understand the concept and method of trend analysis for EIA.

. Understand the methods of identifying and quantifying impacts on individual
IECs.

. Assign appropriate scores to individual impacts.

. Assign appropriate weights and total impact value to individual impacts.

. Understand why it is necessary to assess alternatives in EIA.

Environment Management Plan
. Understand the components of EMP, and see how they relate to the EIA.

. Understand the need and importance of developing mitigation and enhancement
plans to reduce adverse impacts, and to increase the overall benefits of the project.

2
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Understand the meaning of compensation and learn about necessary compensatory
programs in the context of FCD/I projects.

Understand the plan of action that is needed to mitigate, reduce, or prevent the adverse
effects of disasters on the environment,

Understand the role and purpose of monitoring in the EMP.

Know about existing legislation on environment in Bangladesh, understand the nature of
the legislation.

Understand the probable institutional mechanisms by which the EIA will be managed in
Bangladesh.

Documentation and Communication

Understand the importance of maintaining a good documentation system and appreciate
the value of good spoken and written communication throughout the EIA process are
significant.

Know what needs to be incorporated in the EIA report and how to obtain feedback and
incorporate it to improve the report.

EIA Review

Understand the mechanism of EIA review and determine whether an EIA has been
adequately performed.




SCHEDULE
EIA SKILLS WORKSHOP, 1995

Day Time Session
08:50 - 09:00  Registration
MODULE 1: Workshop Introduction
Inauguration
Break
Workshop Opening
1 : Break
MODULE 2: Introduction to EIA in the Water Sector
Need of EIA
Break
14:30 - 16:00 Habitat & Ecosystem
08:50 - 10:30 Place of EIA
10:30 - 10:45 Break
10:45 - 12:15 EIA Process
12:15 - 12:45 Break
12:45 - 14:45 Impacts of Structures
2 Module Synthesis
Journal
14:45 - 15:00 Break
MODULE 3: People’s Participation (PP)
15:00 - 16:30 Importance of PP
08:50 - 11:00 PP Methodology
Module Synthesis
Journal
11:00 - 11:15 Break
MODULE 4: Developing Environmental Baseline
11:15 - 12:45 Scoping & IECs
3 D
12':__45 - 13:15 Break
13:15 - 14:45 Bounding
14:45 - 15:00 Break
15:00 - 16:30 Interdisciplinary Nature of EIA

Contd...




Day Session
Field Data Planning
: St Break
.10:4”5 - 12:15 Socio-Economic Baseline
4 12:45 - 14:15 Water Resource Baseline
S s Break
Land-Use Baseline
Forest & Vegetation Baseline
o Bl Break
10:45 - 12: iS Wildlife Baseline
5 : lﬁ:lS - 12:45 Break
12:45 - 14:15 Fisheries Issues
1415 - 14:30 Break
14:30 - 16:00 Fisheries Baseline
08:50 - 10:30 Hazard & Risk Baseline
10:30 - 10:45 Break
10:45 - 12:15 Data Analysis
.!2115 - 12:45 Break
g 12:45 - 14:15 GIS
14215 - 14130 Break
14:30 - 16:00 GIS
08:50 - 10:30 GIS
10:30 - 10:45 Break
10:45 - 12:15 GIS Debriefing
’ 12:15 - 12:35 Break
12:35 - 14:05 Interviewing Skill
Field Briefing
8 08:50 - 17:00 FIELD-I

Contd...




Day Time Session
08:50 - 10:30 Field Debriefing
110:30 - 10:45 Break
10:45 - 12:45 Field Debriefing
Module Synthesis
Journal
9 Break
MODULE 5: Impact Assessment
Seasonality Model
14:45 - 15 Break
15:00 - 16:30 Trend Analysis
08:50 - 10:30 Identify & Assess Impacts
10:30 - 10:45 Break
10:45 - _12:15 Impact Evaluation
12:15 - 12:45 Break
10 12:45 - 14:15 Impact Evaluation
14:15 - 14:30 Break
14:30 - 16:00 Impact Evaluation
08:50 - 11:00 Assess Alternatives
Module Synthesis
Journal
Mid-term Evaluation
11:00 - 11:15 Break
MODULE 6: Environmental Management Planning (EMP)
11:15 - 12:45 Introduction to EMP
. 12:45 - 13:15 Break
13:15 - 14:45 Mitigation & Enhancement
14:45 - 15:00 Break
15:00 - 16:30 Compensation
08:50 - 10:30 Disaster Management
10:30 - 10:45 Break
10:45 - 12:15 Monitoring
12:15 - 12:45 . Break
12 12:45 - 14:15 Legislation
14:15 - 14:30 Break
14:30 - 16:30 Institutional Setting

Field Briefing

Contd...




Day Time Session
13 08:50 - 17:00 FIELD-1I
08:50 - 10:30 Field Debriefing
1030- 1045 Break
10:45 - 12:15 Field Debriefing
Module Synthesis
Journal
s b
N | MODULE 7: Documentation, Communication & Draft Report
12:45 - 14:15 Documentation & Communication
14115 - 14:30 Break
14:30 - 16:30 Draft Report
Module Synthesis
Journal
MODULE 8: EIA Review
QS:SO - IQ:BO” EIA Review Mechanism
10:30 - 10:45 Break
10:45 - 12:15 Introduction to Document
12:15 - 12:45 Break
15 12:45 - 14:15 Review of Document
14:15 - 14:30 Break
14:30 - 16:00 Review of Document
08:50 - 10:30 Review of Document
110:30 - 10:45 Break
10:45 - 12:15 Review of Document
12:15 - 12:45 Break
16 12:45 - 14:15 Review of Document
14:15 - 14:30 Break
14:30 - 16:00 Review of Document

Contd...
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Day

Time

Session
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08:50 - 10:30

10:45 - 12:45

12:45 - 13:15
13:15 - 14:45
14:45-15:00
15:00 - 16:30

Presentation & Discussion
Break

Presentation & Discussion
Module Synthesis
Journal

Break
Workshop Synthesis
Break

Post Test
Evaluation

18

11:30 - 12:30
12:30 - 14:00

CLOSING
Lunch
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PREFACE

These Guidelines for Environmental Impact Assessment were prepared
by the Irrigation Support Project for Asia and the Near East
(ISPAN) with funding and support from the U.S. Agency for
International Development towards the FAP16 Environmental Study
component of the Bangladesh Flood Action Plan (FAP).

The Guidelines have been issued for use in ongoing and future FAP
and similar flood control, drainage, Irrigation (FCD/I) and water
management projects. ISPAN suggests, that the Guidelines document
not be viewed as a static entity but should be modified and updated
from time to time to incorporate the benefits of experience gained
from actual environmental studies, EIAs and project construction
and implementation as the FAP proceeds. EIA practitioners and
jother users of these guidelines are encouraged to communicate their
experiences and problems to the Flood Plan Co-ordination
Organization (FPCO) and also to the Department of Environment

(DOE) .

The Guidelines have been prepared by ISPAN in consultation with and
with assistance from FPCO and DOE.
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Chapter 1

INTRODUCTION

1.1 Basis for Guideline Development

The following Guidelines for Environmental Impact Assessment (EIA)
are intended for use in the study and environmental evaluation of
regional plans and projects proposed under the Bangladesh Flood
Action Plan (FAP). They were developed initially from similar
guidelines used in industrialized and developing countries on a
variety of water resource developments and by various government
and donor agencies, but have been specifically tailored to:

address proposed developments under the FAP;

conform to the Environmental Policy (1992) adopted by the
Government of Bangladesh (GOB), along with the subsequent
Action Programme.

The Guidelines address types of interventions and projects likely
to be included under future FAP programs, and may be used for other
relevant water management and FCD/I projects and plans. The
Guidelines specifically address EIA at the pre-feasibility
(regional) and feasibility (project) levels but not programmes or
policies. They are intended to be used in close conjunction with
the Guidelines for Project Assessment (GPA) which provide guidance
on the economic appraisal of regional and specific projects (Figure
15

1.2 Purpose and Scope
The EIA Guidelines:

provide a consistent and common basis for the application
of EIA to FAP developments to protect environment by
ensuring that only environmentally sound projects are
designed and implemented;

assist EIA practitioners in identifying, quantifying and
evaluating potential environmental consequences of flood
control, drainage and irrigation (FCD/I) and other FAP
interventions so that the impacts of a project are
highlighted and the project design can be altered or
management measures can be developed to enhance positive
impacts and lessen or alleviate negative impacts;
provide a basis for GOB and assistance agency evaluation
of the environmental consequences of proposed FAP
projects;



ensure that all FAP projects are developed with full
consideration for economic and environmental
optimization, and for a long-term sustainability and
equitability of environmental resource conservation and
use and become economic-cum-environmentally optimal and
sound.
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1.4 Organization of the EIA Guidelines

Chapter 2 briefly reviews the main types of environmental impacts
to be expected from FAP-related developments. Chapter 3 describes
the objectives of EIA as a procedure within the framework of
environmental planning, outlines a 10-step approach and one other
step - People’s Participation to be pursued all throughout and as
such not numbered to consistent EIA application, and describes the
purpose of the environmental management plan (EPM). Chapter 5 is
a broad outline of the principles and purposes of people’s
participation in the FAP planning and implementation process.
Chapter 6 summarizes and main features of the review process to be
used once an EIA has been completed. Eight appendices are
attached. Annex A lists known potential environmental impacts of
FAP-type FCD/I projects; Annex B lists the common components of
FCD/I projects which should be examined for potential environmental
impacts, and Annex C details the most common information
requirements for FCD/I project EIA. Annexes D, E and F though short
are very important part of the document dealing with weighted
matrix, level of impacts to be considered and their required level
of quantification respectively. Annex G presents a suggested
outline for an EIA Table of Contents. Annex H gives a glossary of
terms used in these guidelines.

1.5 EIA Manual

A two-volume EIA Manual is a companion document to these Guidelines
and covers the technical aspects of EIA in more detail. The Manual
includes a glossary of all EIA terminology used in these
Guidelines.
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CHAPTER 2
ENVIRONMENTAL IMPACTS OF THE FLOOD ACTION PLAN

The greater part of the surface area of Bangladesh is subject
to permanent or seasonally occurring inundation. The resulting
extensive wetlands result from complex and dynamic hydrologic
and geomorphologic interrelationships between major rivers,
tributaries and distributaries, channels, water bodies and
seasonally flooded plains. Annual flooding represents an
essential factor sustaining many biological communities and is
the main medium for energy flow and nutrient and material
transfer through the ecosystem. Where possible, retention of
the essential features of these watlands through seasonal
flooding is an objective of water management. Flood control
should accordingly be aimed primarily at reduction of the
impact of violent specific events associated with excessive
water volumes and flow rates causing disruption and
destruction of human lives and resources.

Proposed FAP projects and regional plans will be aimed
primarily at the use of structural and no-structural means to
provide protection from damaging floods, to improved drainage
and in selected areas, provide irrigation. Structural flood
control measures will include embankments, dikes, levees,
floodways, drainage works, hydraulic structures and river
channel modifications. Non-structural measures include regula-
tion of floodplain uses, floodproofing of houses and infrastr-
ucture, regulation of land use in watershed areas, integrated
wetland management, flood preparedness and disaster
management.

Except for unusually severe flooding, ecosystems and rural
human communities in Bangladesh are adapted to, and rely on,
periodic inundation of the land. Flooding usually becomes a
problem when natural events or human activities increase,
flooding intensity or frequency, or man invades flood-prone
areas with structures and developments that need to be
protected.

The major potential environmental impacts of structural flood
control measures arise from the modification of the natural
patterns of flow, flooding and drainage. This may bring
changes in water levels and flows on both sides, changes in
siltation, erosion, flood protection, altered ground water
levels, soil moisture and changes in water availability,
socio-economics, fish availability, health status and property
damage. Appendix A lists environmental impacts for past flood
control, drainage and irrigation projects in Bangladesh.
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Structural flood control measures such as embankments and
channel modifications increase the capacity of a stream by
increasing the volume of the channel and/or increasing the
velocity of flow, but leads to increased bank and embankment
erosion. Channel modification includes dredging, clearing it
of vegetation and other debris, smoothing the channel bed and
walls, or straightening the channel, all of which help
increase the rate at which water is passed through the system,
thus preventing flooding, straightening the channel by
eliminating meanders also helps reduce the risk that water
will breach the river bank on the outside of curves where the
current is most rapid and water rises highest.

Floodways (high-flow diversions or spillways) are natural or
artificial bypass channels or conduits that redirect waters
around or away from urban centers or areas of high population
density. Further downstream the water can be re-diverted into
the river from which it originated.

Flood-control structures may impart a false sense of security
in that the risk of flooding is not eliminated but only
diminished. This may encourage development on the floodplain
with disastrous results in the event of an unusually high
flood or if control structures fail.

In addition to the impacts of flood control structures on the
environment, the environmentally-related factors affecting
flood control should be considered. Infrastructural or other
developments on a floodplain expose themselves to risk,
depending on their vulnerabilities, and also increase the risk
of loss or damage to downstream communities Building can
increase flood heights and velocities by obstructing the flood
flow, reducing floodplain storage capacity, and increasing
run—off.

Human activities in the watershed, such as cutting of trees or
clearing for agriculture and settlements generally will
increase run-off, as will hillside agriculture without
adequate terracing or planting on the contour. Paving land in
the watershed and on the floodplain will also increase run-
off, and installing storm drainage systems will increase the
quantity and rate at which rain water enters the river system.

Dredging operations, disposal of materials, shoreline
development, increased traffic near the shoreline and other
factors related to coastal zone and major bank protection can
impact coastal and riverin biota and communities. Potential
aquatic impacts_ include spills and discharges from construc-
tion and placement of new facilities near the waterline,
contaminant release from sediment resuspension, surface run-
off and point source discharges, habitat destruction, changes
in water chemistry and circulation, contamination and habital

11



loss from dredge spoil disposal, and erosion and sedimentation
from changed flow and wave patterns.

As with any development, flood protection measures potentially
produce a large number of beneficial and negative impacts on
social well-being, health and safety (Annex. A). A major
concern is usually the unequal distribution of benefits
received from flood control measures.
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CHAPTER 3

EIA IN PLANNING AND PROJECT APPRAISAL

Objectives of EIA
The main objectives of EIA are to identify environmental

impacts of proposed plans, programs and projects (Figure 1),
thereby:

Assisting decision-makers and their constituents in
making informed decisions on project developments and
resource allocation;

Providing where possible quantitative environmental
information so that potential impacts can be avoided in
project and program design; providing a basis of
development of management measures to avoid or reduce
negative impacts; and providing an Environmental
Management Plan (EMP) for the project that will help
promote sustainable development.

EIA is an integral part of multiple resource development
planning and feasibility study of a project. It provides for
a quantified assessment of the biophysical, economic and
social impacts of proposed projects as well as the likelihood
of such impacts occurring. It provides for the participation
of local groups in identifying impacts, assessing their
significance, and formulating strategies to manage negative
impacts and enhance beneficial ones. EIA accomplishes its
purpose by providing decision makers with the best
gquantitative information available regarding intended and
unintended consequence of particular investments and
alternatives, the means and costs to manage undesirable
effects, and the consequences of taking no action.

A professionally carried out EIA has to quantify all major
impacts in particular along with the possibility or chances of
their occurring and all other impacts (if and where possible).

EIA is not intended to disrupt nor impede development but
should enhance development by ensuring that projects are
constructed and operated in an environmentally sound manner
and do not negatively affect the functioning of essential
environmental processes nor the long-term sustainability of
resource conservation and human well being. In addition to
identifying and describing environmental impacts which a
proposed project would likely to cause if no environmental
management measures were included, the EIA should:
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o specify the necessary environmental protection measures;
o ensure that these are included in the overall project
feasibility study; and

o ensure that the project management will include an
environmental management plan which will ensure that the
prescribed protection measures are actually carried out
in the follow up project stages of final design,
construction and operation. It needs to be emphasized
that Environmental protection measures mean more than
mitigation i.e. offsetting unavoidable adverse effects
and protection (measures for environmental enhancement
when these can be feasibly included in the project.

Emphasis In EIA
sound EIA should place emphasis on:

o reliable assessments of environmental disturbances likely
to result from the proposed project;

o reliable field data on the background environment and on
various environmental phenomena in the field;

o validated relationships between environmental components

and resources and the predicted impacts, appropriate
under local conditions;

o consideration of impacts on all targets considered
sensitive or critical under the prevailing conditions and
value systems;

o involving the affected communities at various stages of
the assessment; and

(e} reliance on the judgement of local people and
knowledgeable officials/professionals and other

interested parties.

EIA In Project Planning

EIA is a planning tool which is to be used together with the
project feasibility study to ensure that the project plan is
the optimal Economic-cum-Environmental plan, that is the plan
is environmentally as well as economically sound and thus
represents the best approach to planning for development
projects in order that continuing development will be
sustainable. A project plan which 1is optimal from both
environmental and economic perspectives will have a higher
benefit/cost ratio than a plan which is not responsive to
environmental needs, especially so when long term as well as
short term effects are considered.

Stages of EIA

Within the context of the FAP, EIA will be applied at two main
stages of detail pre-feasibility and feasibility.
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a) Pre-feasibility level assessment (IEE) addresses regional
planning options for water resource development. The main
thrust at this stage is to assess regional resources and
the effects of past interventions, examine the 1likely
project - environmental 1linkages and interactions,
establish the range and potential magnitude of impacts,
identify the key regional environmental issues, compare
the environmental consequences of project alternatives
and develop an effective people’s participation program.

The same types of impacts as would be assessed during the
feasibility stage are considered but at more general
levels of detail and at larger scales of resolution. This
assessment may also suggest whether or not a full scale
EIA should be carried out at the feasibility level.

Following pre-feasibility studies, the decision-makers may

choose to:

o proceed with feasibility studies and a detailed EIA where
project impacts are indicated to be likely acceptable and
or/ manageable; Once EIA is completed for the selected
project;

o proceed with feasibility studies and a detailed EIA on a
modified project to reduce unacceptably high levels of
impacts; or

o) reject the project because the nature and magnitude of
the impacts are shown to be technically, environmentally,
socially and /or economically unacceptable.

Feasibility level EIA provides a basis for:

o detailed impact assessments of selected project options;

o mitigation planning to reduce biophysical and social
impacts;

o planning for adequate compensation for unavoidable
impacts;

o planning project enhancements;

o establishing a monitoring program; and

o) ongoing people’s participation in project construction,

operation and maintenance.

Relationship of EIA to Technical and Economic Feasibility:
In comparative levels of study detail and decision-making, EIA
should parallel the engineering studies and economic
evaluations.

o Environmental and engineering evaluation should be
closely linked so that effective project modifications
and environmental management can be developed.
Environmental and economic evaluations should be linked
to ensure that both environmental benefits and losses of
the project as well as the costs of environmental
management are accounted for in the cost-benefit
analyses.

1.5
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Environmental Objectives in Regional Development for present
and future FAP Projects

The main land and water management objectives for long term
regional development should be identified and quantified in
IEEs and EIAs as part of Regional Studies under present/future
FAP interventions by Project Proponent. The development
options should be identified, the main linkages to existing
environmental conditions should be identified, and resource
use and management systems appraised. The main environmental
constraints to development, especially involving further flood
control, drainage and irrigation should be identified. The
environmental sustainability of present 1land and water
resource management and further management with the projects
in place and considering existing trends in population size
growth, agricultural development, habitat destruction, soil
degradation,pollution, and other relevant factors should be
explicitly appraised.

Integrated MAssessments:

An integrated engineering, economic-cum-environmental
assessment of the alternative structural and non-structural
options to attain the management objectives should be made and
alternative ranked. Preferred options should be identified and
justified on the basis of technical and economic soundness and
long-term environmental resource sustainability. The
assessment should clearly set out the criteria and methods
used in the evaluation of alternatives. Preferred options hold
be realistically appraised on the basis of past experience and
performance of similar developments in the region.

Level of Efforts in EIA

EIA is an integral part of the planning process and should be
undertaken by the planning team. The team should be in its or
have access to a specialist on every major resources and
environmental component expected to be affected by the
proposed action. “The team leader should preferably be a
senior water resources expert with an overview of Bangladesh
environment and skill in management and knowledge and
capability in the preparation of comprehensive and accurate
environmental impact assessments. The detailed skills that
should be available on the team are described in the EIA
manual.

Levels of effort required for assessment will vary according
to: '

o whether the study is at the pre feasibility (regional
planning) or feasibility (project) level
o the size of the area being studied
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the complexity of the area under study

the amount of background information available

the experience of the study team members in undertaking
EIAs

the amount of study support available from other study
components, especially the engineering studies.
Availability of adequate budget and manmonth.

A fair estimate of more or less 10% of fund allocated for
feasibility study or 0.5 to 1% of total project cost
(may be less in case of Regional study) which in all
likelihood would correspond to man-months available is
recommended to be earmarked for IEE/EIA studies.

17



CHAPTER 4

PROCEDURAL STEPS IN EIA

All EIAs should proceed through ten steps excluding peoples’
participation which will continue through out the process as
outlined in Figure 2. The levels of detail required will differ for
pre-feasibility and feasibility EIA, as explained below:

1. Project Design & Description ]

I

9. Feedback

2. Environmental Baseline Decision to Improve
I Project
: Design
3. Scoping
&
0 |
-
4
m .
i 4. Boundilng
(&)
et |
40
o
a 5. Major Field Investigations
" |
-_CU
= 6. Impact Assessment & Possible computations
o
o |
(s}
7. Quantify and Evaluate Impacts

8. Environmental Management Planning

10. EIA Reporting

PROJECT ASSESSMENT

Figure 2. Recommended Steps in EIA.
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Although not a numbered step in the EIA, active participation
of local people should be sought in project study, appraisal,
planning, implementation, operation and maintenance, This is
described further in Chapter 5.

Project Design and Description (Step-1)

Describe the objectives, rationale and planned activities and
potential interventions of the project and project
alternatives, including the "without project" scenario. All
proposed project activities both routine, and accidental
events, having potential environmental significance should be
ascertained and the principal disturbances 1likely to be
inflicted on to the environment should be identified and
quantified. Annex B lists the most common components of FAP

projects. Distinction should be made between project
components by project phase:

o preconstruction

o construction

o operation

o abandonment (if eventual project cessation or

removal is likely)

The location, spatial extent, physical dimensions and temporal
extent (for temporary facilities) should be identified,
gquantified, described and mapped in appropriately scaled maps.

Environmental Baseline Description (Step-2)

Describe the environment of the area likely to be impacted and
identify important environmental components (IECs) and
Indicators. The IECs should include components in water, land
biological and human resources, including human aspirations.

A description of the project study area (see step 5 Bounding
below) should be prepared, based on literature information and
data, discussion with knowledgeable informants and a field
reconnaissance of the area. The project study area should
include all adjacent basins that may be influenced. Examples
of components to be included in the description are:

area and location

climate and weather

hydrological cycles

physiography, landforms and soils
surface and groundwater distribution
land use patterns

OO0O0OO0CO0OO0

19



terrestrial and aquatic habitats
terrestrial and aquatic species including rare and
endangered ones
biodiversity/genetic pool
vegetation
historical environmental trends
natural hazards
major socio-economic features
urban and rural settlements
infrastructure
archaeological/historical/cultural sites
(o} patterns of cumulative effects over the region
The EIA manual provides additional guidance on scales of data,
quantification and levels of detail required.

o0

O0OO0OO0OQOOO0ODO

Scoping (Step 3)

A scoping process should be used to identify the:

o main environmental issues of importance to all
interested parties so that these concerns can be
addressed in the assessment; and the

o Important Environmental components (IECs)

Scoping is best accomplished by integrating the knowledge
available from as many sources as possible, including at least
the following:

o] archived information sources including literature
survey and review reports on previous similar
projects

o expert opinion from technical specialists,

national, regional and local government officials,
and Non-Governmental Organizations (NGOs); and

o knowledge gained from local communities, especially
those using local land and water resources through
direct communication with site reconnaissance

Scoping by technical specialists is best achieved through
iterative technical meetings and workshop sessions where
information sharing and simple quantitive analyses can
identify the IECS to be considered further and to tentatively
eliminate those components not requiring further attention.
Scoping of local community concerns is addressed in Chapter 5.
Scoping of issues for feasibility EIA should be more detailed
than those for pre-feasibility level investigations.

Following identification IECS, should be evaluated in terms
ofi

o distribution (within the study area and elsewhere)
o guantity, quality and seasonality
o interaction with other resources and IECs

(dependency or effect)
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socio-economic and/or ecological importance
availability of substitutes

economic value

management responsibility and practices
historical or cultural importance

OO0O0OO0OO0

4.4 Bounding (Step 4)

Spatial and temporal bounds to be used in assessing project
impacts should be established. Selection of the appropriate
time frame for the assessment of impacts as well as the
appropriate spatial units for area-wise and community-wise
impact assessment is a very important step in the EIA process.
The spatial and temporal limits within which impacts will be
assessed should be explicitly defined according to specified
criteria. For FAP, FCD/I plans and projects within the FAP the
following are recommended:
o physical factors, especially watershed boundaries;
o ecological boundaries, especially agroecological
regions and sub-regions, which encompass the
spatial and seasonal ranges occupied by biological
populations being considered in the assessment; and

o social and administrative boundaries, including
regions, districts and thana boundaries.

Watershed boundaries should include areas both up and
downstream of the immediate project site within which project
effects are likely to occur. Boundaries should also include
areas within which off-site and cumulative impacts need be
considered. Temporal bounds refer to the timing and duration
of the proposed project phases (preconstruction, construction,
operation and abandonment). For example, the operational life
of an average FCD/I project in Bangladesh is taken as 30 years
for which areal impact assessment (area and communitywise
should be ensured.

4.5 Major Field Investigations (Step 5)

Field studies should be carried out to obtain data not
available from existing sources and to update existing
information, some of which may require verification and
further detail. For regional plans and pre-feasibility level
studies, rapid field assessment are recommended. For

1 feasibility level EIA more detailed investigations entailing

- data collection and consideration of seasonal cycles should be
undertaken. Annex C indicates the recommended feasibility-
level information requirements for each major resource sector/
important environmental component. Sources of data and
suggested methods of data acquisition are given in the EIA
Manual.
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B 5.1 gselection and validation of methods:

For feasibility level studies, a conceptual model of the
environmental resources system is useful as a basis for
jdentifying data needs, for planning and assigning
priorities to data collection programs, and to delineate
disturbance-background-impact interrelationships.

This should link the main environmental components and
their associated processes and use by communities to the
key features of the hydrological cycle and to the gsocio-
economic systems within the area. Conceptual models can
be in the form of biological calendars, networks or
matrices. Both direct and indirect linkages between and
among project components and IECs should be identified
and evaluated. The EIA manual provides further detail on
conceptual models. It is important to validate the
concepts where possible by the time and study is over.
Details of desired matrices/models have been discussed
under 4.6.

A 5 2 Environmental Indicators

Indicators may be found useful as a basis for
environmental description and assessment. Indicators are
measurable features which relate to the essential
functioning of the ecosystem, are sensitive to positive
and negative project-induced changes, are looked to land
and water-based livelihoods, and or are sensitive to
seasonal changes.

4.5.3 Environmental Trends

It is of cardinal importance to distinguish significant

trends in environmental baseline conditions and resource

availability, demand, quality and or guality.

o Short-term trends are due to seasonal or periodic
fluctuations in biophysical conditions or resource
availability and use.

0 Long-terms trends are due to changing baseline
conditions on a local, regional, national or global
scale.

Impacts Assessment and possible computations (Step 6)

Based on the nature of the project-environmental linkages, the
baseline conditions within the receiving environment and the
amounts of change expected in each case, the environmental
impacts of the proposed project(s) should be identified and
quantified as much as possible. Impacts should be evaluated
with and without management measures.
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At the regional planning level, impacts are best considered as
potential constraints to project type, sitting and operation
and may be evaluated without potential management measures. At
the feasibility level, major impacts should be very seriously
strived to be quantlfled and other important impact should at
least be assessed according to each of the following criteria:

a. Role and 1mportance of the IEC in the ecosystem:

o key 1links in the economic base of the nation,
region, or locality (e.g. water);

o environmental components directly or indirectly
oinked to human health or survival (e.g. animal
protein) ;

o local key resources (e.g. fuel wood);

o irreplaceable cultural resources (e.qg.
archaeological sites, historic shrines);

o internationally recognized resources (e.g. Royal
Bengal tiger);

o resources of importance to future generations(i.e.
specific paddy germplasm) ;

o variable in abundance or quality over time (i.e.

periods of critical availability e.g. supply of
draught animals);

o important to ecosystem structure and function or as
a surrogate to such a component;
o rare or endangered species/ or special habitats.
b Magnitude of the effect.

Impacts and the changes in the underlying processes
should be assessed as quantitatively as data, information
and understanding will permit. Quantification should be
appropriately expressed, e.g.:

o percentage increase/decrease in volume, flow and
composition;
o absolute change, e.g. frequencies and/ or durations

(e.g. flood peaks, drought), size of at-risk
populations (e.g. number of people potentially
affected, economic losses/gains).

[ Duration and type of impacts:

o long or short-term

o reversible or irreversible

o cumulative or non-cumulative

o direct or indirect

o synergistic effects on the IECs by non-project

related actions

o project-on-environment and environment-on-project

d. Area: environmental impacts are seldom uniformly

distributed over the study area but are usually localized
or unequally distributed. Evaluation of the quantified
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impacts as a single value representing the total
aggregate impact over the entire study area would be
inadequate for assessing environmental implications.
Major impacts should be assessed for separate geo-
graphical units in the study area.

e. Communities: most socio-economic conflicts arise not from
the total aggregate impacts but rather from differential
impacts on different sections of the community. Various
impacts should be assessed separately for each of the
major sections of the community particularly for the poor
and landless sections and quantified wherever possible.

Assessments should also be made for each viable project option
and for each major component of the option where these are

responsible for specific impacts.

The impact assessment should preferably be displayed in matrix
fashion for ease of comparison and interpretation. There are
many forms of impact matrices, however, standard procedure
includes project activities entered as matrix rows and IECs
listed as matrix columns. Elements of the matrix indicate
which project activities and IECs interact to produce an
environmental impact. These elements of the matrix may be
scored and weighted in a large number of ways. The EIA manual
describes some of these methods and provides references for
obtaining additional information. The Government of Bangladesh
(GOB) prefers that a weighted matrix be wused which is
illustrated in Annex-D. Whatever matrix representation is
used, 1t should provide clear and concise results. All
assumptions, terminology, and aspects of delineating matrix
elements should be fully justified and explained. It is
expected that the team will use an established matrix
methodology that is documented in the literature.

Besides using a matrix approach for project on environment
impacts, a separate analysis should be completed for
cumulative impacts. In a heavily populated country, such as
Bangladesh, the probability of non-project activities causing
interactions with project ones is large. Often a cumulative
impact can swamp a project impact (for example, the diversion
of a large portion of the Ganges flow by India has
considerable interaction potential with the smaller flow
alterations associated with FAP projects in the downstream
areas. Global climate change and regional riparian activities
are also existing cumulative impacts that could be exacerbated
by particular project activities).

As there are impacts of various nature and magnitude, those
are of various levels. Five levels of impacts (from A to E)
and their order of ccnsideration while conducting an EIA have
been elaborated in Appendix E.
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4.

7

Quantify and vValue Impacts (8tep 7)

d.

The main impacts identified in Step 6 should be
quantified and valued using the methodology given in the
EIA Manual and the guideline for projects assessment
(GPA) . Main features of quantification and valuation have
been elaborated below for ready reference.

The type, magnitude, duration and other assessment
criteria for impacts on specific resources and social
areas should be summarized and listed in order of
priority. Impacts and groups of impacts which threaten
the long-term sustainability of resource systems or the
social fabric of communities, and which cannot
effectively be mitigated to acceptably low levels, should
be identified for specific attention of reviewers and
decision makers.

A system of multi-criteria analysis (MCA) has been
adopted within the FAP for the valuation of beneficial
and negative impacts for inclusion into overall project
evaluations. Under the MCA system, impacts are evaluated
in:

o economic terms (taka or dollars) where costing is
possible and acceptably accurate; or

o Quantitative or numeric terms, where costing is not
feasible (e.g. using impact scales as in step 6. or

o descriptive terms where neither of the above is
possible.

Environmental impacts will be costed at two levels in

overall project accounting:

o costs incurred by or through residual impacts (i.e.
by impacts which cannot practically be mitigated);

o cost of impact mitigation and environmental

management.

Valuation of environmental impacts in economic terms is
best accomplished by an integrated team of environmental
scientists, project economists and design engineers to
ensure consistency of methodologies and adequate
identification of all relevant costs and benefits.

Benefits and costs accruing to different project
components (especially flood protection, drainage and
irrigation) and to different projects (if more than one
are being developed contiguously and simultaneously)
should be computed and reported separately to ensure
adequate attention to mitigation and monitoring.
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All costs of impact mitigation, compensation and
enhancement should be included in evaluation (see section
4.8.1 for description of mitigation and enhancement).
This includes costs of mitigation and management:

o directly related to the project (e.g. specific
control structures, access roads, embankment
strengthening, maintenance, etc.);

o externally related to the project through

environmental management programs within the
project impact area (e.g. agricultural extension,
social, women’s and educational programs, fisheries
enhancement and extension, etc.).

Evaluation of impacts should take into consideration all
likely future changes in resource abundance, availability
and accessibility, brought about by:

o the effects of the project itself (e.g. increases
in agricultural yields, intensified cropping
patterns, deterioration of habitat gquality through
local human population encroachment, etc.)

o effect external to the project (e.g. changes in
development policy, etc.).

Replacement costs and existing values should be fully
costed in terms of resource losses, mitigation and
compensation action needed to effect replacement, as well
as the adequacy of such replacement (e.g. loss of natural
fisheries, floodplain habitat which might have to be
replaced by managed aquaculture ponds) .

Required levels of quantification (which are to a varying
degree) of various levels of impacts (from A to E
elaborated in Annex E) have been added as Annex F.

Grade Impacts:
Grading of impacts for magnitude and significance should

be carried out.
Mapping and presentation of impact magnitude

As many maps as possible should be included in the EIA
report to make the contents more understandable. Once the
Environmental Management Plan (EMP) is detailed out and
dedicated steps should be taken to quantify most critical
residual impacts. These impacts scaled down to manageable
level be repeated in a maps for better understanding of
the concerned people related to the project in the
following steps (decision maker for the project for
example) .
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Clarification of various impacts into high, medium and
low criticality should be done first and then criticality
values from 1 to 10 on a graded scale be assigned. The
high criticality impacts are allotted weights of 8, 9 or
10; the low ones are allotted 1, 2 or 3 and the medium

ones from 4. to 7.

An opinion assessment may be conducted at this stage
among members representing the different affected

communities.

The above opinion assessment be then used to modify and
upgrade the criticality weight allocation for the

particular project.

Major impact magnitudes be shown on separate maps of the
area (including upper and lower reach effects if
possible, and critical in the opinion of the EIA team)
with different colours which could be dark green for
significant positive, Red for significant negative, light
green for moderate positive, orange for moderate
negative, yellow for marginal positive and gray for
marginal negative or suitable hatches for clear
differentiations when presenting maps in black and white.

Evaluation of Trade offs between impacts:

Trade offs between impacts need very careful balancing
using basic areal units. In case of socio-economic
impacts which calls for more attention may be evaluated
based on 3-income groups (for example Lower, Middle and
High income groups). To arrive at a just conclusion it is
suggested that the impacts on about 75/% lower income
population be used to say completely while those on 20%
middle income population be scaled down to one third. The
5% high income population based on criteria established
during the process of EIA may be ignored.

The areas with positive and negative trade-offs may be
shown in drawings using different hatches for clarity of
understanding.

Environmental Management Planning (8tep 8)

An environmental Management Plan (EMP) should be developed to
deal with all follow-up activities during project
construction, implementation, maintenance and (if required)
abandonment. The main components of the EMP are:

o Mitigation and enhancement

o Compensation

o Monitoring

o Peoples’ participation (described further in
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Chapter 5).

o Disaster management plan (contingency planning)

o Description of the institutional implementation of
the EMP.

o Description of all residual impacts

o Reporting and accountability framework

o Budget estimates for EMP implementation (for the

detailed level EMP - see below).

The level of detail in the EMP will vary according to the
stage of project study and development:

a. For the pre-feasibility EIA - identification of broad
management options and major constraints.

a. For the feasibility EIA prior to review and decision on
project development - identification of specific

mitigation options, relative costs and expected residual
impacts;

b. For the selected option to be developed - description of
specific proposed mitigation, cost estimates,
implementation schedules, mode of implementation,
personnel requirements and training, and institutional
arrangements.

For step 3 a detailed EMP report separate from the EIA is

recommended to provide a working link to detailed engineering

designs and contract documents.

Reviews and recommendations on the environmental management
plan should be undertaken through consensus between the EIA
practitioners, the project design and planning engineers, the
regional government ministries responsible for project
operation and maintenance, and local community
representatives.

Budgeting for mitigation and or enhancement programs should be
included in the project development and 0O&M budgets to ensure
implementation. Effective budgetary support for mitigation
programs may involve:

o one time financial grants to implementing agencies
or bodies;

o continuing financial inputs as part of project
management

Recovery of mitigation costs from project beneficiaries should
be considered if FAP implementation policy is in accordance.

Mitigation and Enhancement

Mitigation and enhancement measures should be developed
as the EIA proceeds to take full advantage of available
information and engineering design possibilities.
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Mitigation nd enhancement measures should be identified,
fully described and evaluated for all severe impacts and
for all other grades of impacts where the costs of such
mitigation are in appropriate proportion to the effects

in reducing impacts.

o Selection of alternatives (elevation, slopes,
dimensions, site, size, sources of materials,
placement of access roads, connections with

existing systems, construction materials, energy,
work force, scheduling of construction and or

operation, etc.) that may not be optional on
technical or economic grounds but are
environmentally more benign;

o modification of a component to enhance a secondary
benefit or reduce an impact;

o change in construction materials, methods, work
force, etc;

o alternation in project operation (volume, flow,
timing, etc.) or management;

o supplementary programs to counteract adverse
effects (e.g. immunization);

o education or training to reduce risk or to allow

more effective management of a diminished resource
(e.g. fisheries training to avoid some existing
poor management practices;

The feasibility of mitigation measures should be
evaluated in terms of practicality, manageability and
cost. All mitigation proposals should be costed and meet
economic efficiency requirements (see Guidelines for
Project Assessment).

Mitigation measures should be planned and implemented in
parallel with project features to reduce environmental
damage and to provide for more effective program
development. Project modifications should preferably be
designed into structures or operating procedures. After-
the-fact changes tend to be costly and ineffective.
Mitigation and /or enhancement of some impacts may also
affect the magnitude and significance of other impacts,
and may introduce new side impacts which should be
considered.

Environmental enhancement should be considered where
significant gains in production, resource management and
environmental protection can be achieved within the
project area, through close collaboration with project
development and operation and with financial support from
the project. Potential enhancement to be considered
includes:

o replacement or upgrading of affected resources;
o education and /or training to allow more effective
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management of a diminished resource (e.g. fisheries
training to avoid some existing poor management
practices) ;

o introducing community management systems (e.g.
water user associations).

All residual (non-and partially mitigable and adverse)
impacts should be identified and quantified spatially and
temporally. Such residual impacts should be classified
and costed for inclusion in the Multi-criteria Analysis
(see Guideline for Project Assessment). As the assessor
passes from the first initial matrix to the final lists
of residual impacts, increasing levels of quantification
and analysis are required. Residual impacts and their
severity are one of the most crucial parts of the EIA.
These impacts must be delineated as significant or
insignificant. Plans and projects with significant
residual impacts should only proceed if they are
justifiable in the circumstances. Clear statements on the
effects of the residual impacts on the sustainability of
the environment .in question should be provided in the EIA
and project feasibility reports.

Compensation Plan

Compensation measures should be developed as the EIA
proceeds to take full advantage of available information
and engineering design possibilities.

Compensation measures should be developed in all cases
where significant residual impacts remain after
implementation of practical mitigatory actions;

o resettlement of displaced people requiring major
social and infrastructural programs;

o development of new wetland habitats;

o) development of alternative sources of fish supply

to landless and poor communities deprived of common
property fishery resources.
The feasibility of proposed compensation measures should
be evaluated in terms of practicality, manageability and
cost, and all proposed measures should meet economic
efficiency requirements (see GPA), and be included as
part of the cost of the EMP.

Environmental Monitoring

Environmental monitoring, as an integral part of EIA
providing much wuseful base 1line data on actual
environmental performance of FAP, FCD/I projects, is an
essential part of the EMP. The EIA manual contains a
great deal of valuable information on this component.
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4.8.4

Within the context of the FAP, monitoring is directed at
the construction and implementation phases of projects
already subjected to EIA. The objectives are to:

o] measure and extent of expected or poorly quantified
impacts;

o ensure early detection of unexpected impacts;

o determine the efficacy of implemented mitigation
measures in reducing impacts;

o provide for periodic review and adjustment of

mitigation programs.
The type of monitoring is an integral part of
environmental management.

Another form of environmental monitoring is directed at
existing projects with the objective of:

o acquiring knowledge of the type and magnitude of
ongoing project-environmental interactions;
o discovering, though analysis of the data and

comparison with baseline conditions, any unforeseen
secondary benefits or adverse impacts.

Establishment of environmental monitoring programs should
be undertaken by the operational and maintenance agencies
on the basis of expected severity of impacts and doubts
as to the efficacy of proposed mitigation measures.
Proposals for monitoring should be drawn up for review
and approval by the Project Review Committee. Proposals
should include:

o the objective(s) of the monitoring program;

o proposed sampling programs, including parameters to
be measured, sampling strategies, location and
times of sampling, personnel and equipment
requirements and estimated costs;

o indications as to how the monitoring data will be

utilized technically and procedurally to improve
mitigation and environmental management.
Suggested sampling and implementation procedures for
monitoring are given in the EIA Manual.

Responsibility for the environmental monitoring programs,
including equipment, facilities, personnel and training
should be assigned to the agencies having permanent
responsibility for the resources in question.

Disaster Management Plan

The EIA should contain a full accounting of all hazards within
the project area and assess how these would be affected by
project development and implementation.
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4.8.4.1

Risk assessment and management

Where significant risks are considered likely under post
project conditions (e.g. sudden severe flooding from
embankment breaching), an appropriate risk assessment
methodology should be used. If after this further
analysis, the risk is considered significant, the EMP
should outline a contingency plan for containment and
management of the hazard. Such plans should include:

o identification of the agencies and /or community
groups responsible and accountable for disaster
management;

o an outline of the specific steps to be take in the
event of a disaster;

o] identification of any necessary early warning
systems.

Institutional Bupport

The EMP should outline the institutional arrangements
made to carry out the mitigation, enhancement, monitoring
and other components of ongoing environmental management.
At the present time the development of institutional
support for FAP-related programs and projects is in an
evolutionary phase. Institutional support should be
assured at two major levels;

o Local institutional support should be obtained
through the activities of the Environmental
Planning and Management Council(see chapter 5).

o Central institutional support should be developed
in close cooperation with the main proponent of the
project which in most cases will be the Bangladesh
Water Development Board.

Reporting and Accountability Framework

This details plans for regular and ongoing reporting of
EMP activities to regulatory government agencies
responsible for project operation and maintenance and to
other concerned parties. It describes the required
contents of reports when they should be completed, who is
responsible for completing them and to whom the reports
must be submitted.

Feedback to Improve Project Design (Step 9)

The results of the scoping, communication with
interested/concerned parties, the impact assessment and
the people’s participation process should be fully
utilized in ongoing fashion to improve and enhance the
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design of the project. Potential modifications to the
project could include:

o selection of more environmentally benign structural
alternatives (e.g. submersible rather than full

flood embankments);

o} selection of non-structural alternatives to reduce
flood damage;

o modification of project design (e.g. setback
distance, embankment heights);

o implementation of mitigation measures (e.g.

provision of fish passage to permit fish access
and/ or implementation of operating procedures to
minimize specific impacts).

o Change in sitting of project.

EIA Reporting (8tep 10)

Results of environmental assessments are reported at two

levels:

o an initial environmental evaluation report for pre-
feasibility (regional planning) level studies;

o a detailed EIA for feasibility-level studies

An Environmental Management Plan (EMP) should be an
integral part of EIA when reviews are being carried out
and a decision is being made to proceed with project
implementation (see Chapter 6).

Standardized approaches to study and reporting procedures
on methods and data collection are encouraged to
facilitate reviews and to promote efficient
implementation of project development and mitigation
measures. EIA reports are the main medium of information
exchange between EIA practitioners, project planners and
engineers and decision makers. They should be detailed
and analytical while presenting information, conclusions
and recommendations clearly and unambiguously, and should
include maps/overlays of impacts based on impact severity
and should compare situations with and without project
and with - and without recommended mitigation measures
(area and community wise). A detailed outline of
suggested EIA Table of contents is given in appendix G.
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Chapter 5
PEOPLE’S8 PARTICIPATION

Active participation of local people in the entire project cycle,
i.e. program identification, study, appraisal, planning and
implementation, should be employed as the key to achieving long
term sustainability and success of FAP water management programs.
The overall aim of the participation process is to ensure that
those social groups affected by a program have an opportunity to
decide whether the program should be implemented. People’s
participation should be developed as a "bottom-up" planning process
in which local people are fully involved in shaping their own
future, rather than being objects in a "top down" planning
approach.

5.1 Objectives of People’s Participation

The primary objectives of people’s participation in EIA are:

a. to enhance the sustainability of FAP projects by ensuring that
these are relevant to the people of the area;

b. to have local people participate fully in plan or project
scoping to identify Important Environmental Components and
issues;

(= to give 1local people a decision-making role in the
identification and exploration of environmental concerns of
all FAP regional plans and projects;

d- to obtain local knowledge, information and ideas relating to
the technical and hydrological development of the projects and
plans;

e. to obtain local information about social conditions, land

values, resources usage, informal and customary rights, so
that an accurate appraisal of project impacts can be made and
equitable standards for mitigation and compensation developed;

E. to ensure early detection of possible social conflicts arising
from program interventions so that these can be minimized
through negotiation and education;

g. to ensure that institutions and procedures are established
that enable local people to participate in the construction,
operation, and maintenance of FCD infrastructures;

h. to ensure that institutions and procedures are established
h that enable local people to participate in nonstructural FAP
programs. -
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5

Bteps in People’s Participation

People’s participation involves the following steps:

5.3

Identification and selection of programs for study after local
needs and perceptions have been ascertained through an
extensive dialogue with all social groups 1likely to be

affected.

Use of participatory rural appraisal methods to ensure that;

o all social groups likely to be affected by the program,
both inside and outside the program area, are identified
and consulted;

o special attention is given to identifying the needs and
interests of the rural poor, ethnic groups, minorities,
women, and groups that depend on marginal or fragile
resources;

o all land and water resources used in the area are
identified and placed in the local context in terms of
their use, availability, role in maintaining family
livelihoods, and vulnerability to program effects;

o all informal rights to land and water resources and all
customary wusages are identified, understood, and
recorded.

Development of an organizational context within which local
people will be:

o guaranteed representation (by resource user group);

o Briefed .and updated about information being developed
about the social and economic effects of the program;

o consulted about the engineering and design components of
the program;

o able to negotiate the environmental management plan

especially compensation, mitigation, and enhancement

packages; and
o granted the right to decide whether or not a particular
program will be implemented.

Scope of People’s Participation

Scoping of community concerns can be accomplished by the following:

a.

Presentation of the project or planning proposal by the EIA
team in village level scoping sessions throughout the study
area.
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Provision of an organizational context within which 1local
communities can formally respond to project designs.
Adherence to a requirement that EIA and engineering design
specialists respond directly and in person to community
concerns about the potential technical and social effects of
the program.

Adherence to a requirement that program designers should
integrate community recommendations into program components.
Consultation/negotiation with the affected communities about
alternative programs and/or acceptable environmental
management planning including: mitigation, compensation, and
enhancement program packages.

In addition to local communities, public consultation should
encompass the wider community of concerned government
ministries, national and international NGOs, donor groups and
agencies, and other interested parties.
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Chapter 6
EIA REVIEW PROCEDURES

The purpose of the EFIA review process is to assess the adequacy of
the EIA for decision-making on regional or project proposals and to
consider its conclusions and implications for project
implementation.

EIA reports should normally be appended to the main project
assessment report and should be accompanied by various technical
annexes. Project reports should be submitted jointly and should be
subjected to three separate reviews by:

o Local government agencies, community groups and NGOs operating
in the project area;

o A Project Review Committee comprising representatives from the
Ministry of Irrigation, Water Development and Flood Control
(MIWDFC) , concerned Ministries, knowledgeable NGOs working
and selected professionals/academics and

o The Department of Environment (DOE) which is the final
authority to review and approve EIAs and for giving
environmental clearance to all projects in Bangladesh.

Key items from the EIA and project feasibility reports should be
publicized among the communities in the project impact area(s) and
provision made to meet these groups and discuss study findings and
proposed plans (see chapter 5).

The Project Review Committee’s review should address, but not be
limited to, four main themes in the EIA:

1.' Quality - whether the EIA is acceptable in terms of:
¥

o level of analysis;

o data requirements (adequacy and reliability of baseline
data) ;

o clarity of presentation;

o correct choice of study area, communities, boundaries and
IECs;

o the choice and development of the appropriate

environmental impact model(s);

5. Content - whether the EIA satisfactorily addresses and
adequately quantifies the relevant environmental issues:

o linkages, interactions, magnitude of impacts, priority
and casual sequencesjy

o risk assessment and disaster management;

o assessment of alternative actions and their relative
effects;

e} comparison of benefits, adverse effects and trade-offs,
including issues of equity, gender, biodiversity and
sustainability;
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assessment of impacts on different sections of

o
communities on different parts of the study area;
o tables and overlays that present the clearest overall
impact picture.
3. Environmental Management Plan

correct choice of components,

makes adequate provision for mitigation and compensation;

O
o fully identifies all major residual impacts after EMP
implementation;
o has sufficient budget and manpower to accomplish the
stated objectives.
4. Risk Assessment and Disaster Management - adequacy of the

predictions and contingency plans.

5. Conclusions
o clarity and conciseness of conclusions and
recommendations;
o adequacy of proposed management measures and their cost
estimates;
o adequacy of proposed monitoring programs;
' o the extent of acceptance of environmental recommendations
into the project implementation phase;
o the environmental significance of residual impacts;
o] Any other environmental implications of project approval.
6. EIA Report Acceptance or Rejection:

The EIA review process concludes with one of two basic types
of decisions:

o]

o

the assessment is inadequate for decision making and
requires additional study; or

the assessment is acceptable and adequate for decision-
making.

In the case of an inadequate assessment the review report should
indicate areas of deficiency and identify ways to obtain the
required information or conduct the necessary analysis.

If the assessment is accepted, the review report should provide the
rationale for a positive decision and should recommend either to:

o]
o]

o

proceed with project assessment; or

proceed with modifications to project design and/or the
environmental management plan and specify which options
to adopt; or

cancel the project.

If a modified project is accepted which differs significantly from
that assessed in the EIA and revised EIA should be prepared and
submitted for review.
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Annex A
POTENTIAL ENVIRONMENTAL IMPACTS OF
FLOOD ACTION PLAN DEVELOPMENTS

1. Potentially Beneficial Effects

Beneficial effects of FAP projects include those which are
pfimarily targeted in project design, e.g. flood protection,
improved drainage, improved irrigation, higher agricultural yields,
etc. as well as secondary benefits such as improved nutrition and
effects of increased economic well-being.

1.1 Land/Land Use
creation of more secure land for agriculture, settlement,

industry and infrastructure

1.2 Agriculture

; net reduction of sand deposition on agricultural lands

% reduction in crop losses from floods

. more secure crop production in protected areas

. higher rice yields in both wet and dry seasons

. increased inducement to utilize HYVs

. reduced flood hazard to livestock

. increased tree crops

. increased species diversity

~ decreased salinity in <coastal agricultural areas
protected from storm surges

. extended . cropping periods and areas due to improved
drainage

4 increased fuel, fodder and feed.

1.3 Fisheries
. opportunity for creation of aquaculture ponds in borrow
pits
5 reduction in losses from pond agquaculture and impounded
water bodies
1.4 Water Quality .
) increased sanitary/pollution assimilation capacities in
wet season
reducation of saline contamination of shallow coastal
aquifers by storm surges

1.5 Water Quantity
; reduced surpluses of water

1.6 Human Health

i nutrition gains from increased agricultural production
. reduced loss of life from flood hazard
. reduced incidence of post-flooding diarrhoeal disease

% improved sanitation
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1.7 Social Benefits
" increased agricultural sector employment
increase in incomes and general economic activities for

1 some social sectors

. improved incentive for investment in capital stocks and
efficiency of economy, encouraging development in general

. improved security for housing, industries and
infrastructure :

2 increased employment opportunities for women

1.8 Hazards
reduced hazards from extreme floods and tidal surges
reduced vulnerability to flood-induced hazards.

2. Potentially Negative Impacts

Negative impacts of the various FAP interventions could include a
very wide range of direct impacts on the biophysical and social
resources of the project area, e.g. reduction in fish populations
used as food source. They could also include secondary, indirect
and cumulative impacts, both within the specific project area and
over a wider area beyond or downstream of the actual project site.
The extent of negative impacts would depend on the scope of the
proposed project, the nature and value of the resources affected,
and the extent to which mitigative measures could offset any
negative effects. Not all the negative impacts listed would
necessarily occur in any given project, but they would have to be
considered and assessed during the EIA.

2.1 Land and Land Use

increased pressure on available 1land resources from
population increase as a result of higher agricultural
yields and improved nutrition and economic status

8 loss of riskier but seasonally productive land area and
soils to embankments, roads and brick-making

. waterlogging within polders and compartments

. decreased security in downstream or peripheral areas

‘ inequalities in the distribution of benefits, disbenefits

: resettlement and dislocation

2.2 Agriculture

. deterioration of soil physical properties in waterlogged
areas

g loss of natural flood-induced pest control

. trend to HYV monoculture reducing agricultural diversity

. reductions in agroecosystem resilience
potentially greater losses of crops under conditions of
extreme flooding and embankment failure
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Fisheries

. loss of formerly flooded habitats for major capture
fishery specles

reduction in allochthonous nutrient inputs

loss of natural stock replenishment

loss of access to fisheries for socially disadvantaged
groups

reduction in natural fishery production and harvests
replacement of natural fisheries with potentially more

expensive aquaculture

potential long-term aquaculture productivity declines
from bio-chemical accumulation in soils and ponds
increased risk of production loss due to disease and

lower bio-diversity
net reduct10n:u1product10n despite aquaculture increases

reduction in fishery resource diversity and resilience
. increased short-term turbidity at river dredging or

construction sites
loss of benthic fauna and flora at dredging or under-

water excavation sites
social costs of change from capture to culture fisheries

5 increase threats to endangered species
. reduction in spawning and rearing areas

Water Quality

decreased sanitary/pollution assimilation capacities in

dry season
increased aqrochemlcal run-off, contamination of surface

water
increased turbidity at a river or coastal dredging and

excavation sites
local ecological toxicity in coastal and river areas from

construction discharges and spills

Water Quantity

restriction of water-borne transportation by physical
structures and siltation

reduced access to domestic water supplies and potential
seasonal drinking water shortages in some regions

; drawdowns in tanks used for bathing and fishing

‘ water use conflicts, e.g. coastal agriculture, brackish
versus freshwater aquaculture

confinement effects (higher stages and discharges ) in
downstream areas

Human Health

reduced access to drinking water from tubewell sources
changes in epidemiology due to labor force aggregations
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increasing chemical toxicity to humans from agrochemicals
nutritional declines due to reduction in fish protein
food sources

Social Issues

. shift from common resource regimes (e.g. capture
fisheries) to private property regimes (e.g. aquaculture)

2 impacts to liistorical and cultural heritage sites

Wildlife and Biodiversity

v reduction in availability of wetland and terrestrial
habitats
. estuarine ecological changes

increased toxicity and decreased ecological resilience
due to agrochemicals pollution
increased threats to endangered species

Hazards

. increased depth of flooding, higher flood velocities; and
erosion of char and other unprotected active floodplain
lands

. build-up of river <channels due to sedimentation,
increasing risk of sudden embankment failure and
overtopping

. water level and velocity increases in river channels
increased depth of flooding when embankments breached
increased embankment misuse and abuse
risk of interactions between FAP interventions and
natural disasters such as earthquakes.
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Annex B
COMMON COMPONENTS OF FAP PROJECTS HAVING
POTENTIAL ENVIRONMENTAL EFFECTS

Preconstruction (Planning, Exploration and Study) Phase

1.
2.
3.
4.
5.
6.
7.

Land, topographic and benchmark surveys
Hydrological and climatic surveys and instrumentation
Land use and natural resource inventories
Socio-economic surveys

Land acquisition

Temporary access roads

People’s participation activities

Construction Phase

1.
2.
3.

Land acquisition
Village and infrastructural resettlement and relocation

Access!

« road construction and maintenance

. vehicular traffic pattern changes
pedestrian traffic pattern changes

Temporary structures and land occupation:
storage and godowns

. staff and labor camps

. garages and parking sites

‘ canteens and kitchens

" waste and garbage disposal sides

: water handling and storage facilities, including

bathing facilities
Excavation of canals:
. drainage
irrigation
> navigation
. fisheries

Embankment construction
5 labor mobilization
5 soil taking and borrow pit construction

Installation of tube wells and associated electricity and
energy supplies

Construction of hydraulic structures:
. sluice gates

. regulators

: culverts

. fish ladders

; navigation lock gates

. pump houses

. irrigation canals
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9. Operation and Maintenance Phase

1. Operation and maintenance of:
. sluice gates
. regulators
. fish ladders
F navigation lock gates
. pump houses
. embankments
. drainage channels
g irrigation canals
: cyclone and flood shelters

e Agricultural development:
. institutional development
s agricultural extension
8 credit inputs
5 seed acquisition and distribution
R fertilizer storage and application
. pesticide storage and application
. irrigation
. establishment and operation of cooperatives

and resource user dgroups

s P Development of infrastructure and supply services
4. Initiation of project:
community educational programs
. project support programs

Abandonment (Post-Project) Phase

i Land reclamation
2 Monitoring and evaluation
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Annex C
INFORMATION REQUIREMENTS

The information requirements are the same for both pre-feasibility
and feasibility level investigations, however there are differences
in the detail and scales of data and information used. Pre-
feasibility investigations rely on existing information
supplemented by rapid field reconnaissance methods. Feasibility
studies require more specific investigations and longer-term data
gathering programs. Much of the hydrology information and
significant portions of the agricultural, sociological and possibly
the fisheries data required for EIA will normally be available from
the engineering and technical feasibility studies. Further details
on methods and scales of study are given in the EIA Manual.

1- Climate

1.1 Describe the rainfall pattern for the study area. Indicate
the maximum, minimum and mean monthly rainfall for the period
of record, including variability in seasonal rainfall and the

confidence 1limits. Relate the cropping seasons to the
portability of rainfall (acceptable range, flooding range,
drought range). Indicate the 1location of all recording

stations for which data are presented.

1.2 Describe the general patterns of ambient temperatures and
humidity and provide monthly means, maxima and minima for the
period of record. Indicate the location of all recording
stations for which data are presented.

1.3 Evaluate agroclimatic conditions in the study area, using a
standard index of evapotranspiration.

1.4 For coastal areas describe the storm and cyclone patterns and
antecedent weather conditions, the seasons of highest
occurrence of destructive coastal weather patterns, and the
historically recorded extent of cyclonic and flooding damage.

Land Resources
2.1 Topography
Describe and map the distribution of land types (F,, F,, F;, Fj,

and F,) within the project area.

1
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2.2 Land Use

;. conduct semi-detailed land use surveys to map the distribution
and uses of land within the area, geographically and by
percentage of area. The suggested categories are:

. agriculture

. natural woodland and scrub

5 plantation forest, including orchards

F grassland/pasture, including long-term fallow
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’ ‘permanent water bodies
temporary or seasonal water bodies
coastal areas, including forests, beaches and polders.

Map and describe urban/village/settlements/other surface
infrastructure.

Note all trends in land use patterns over the long term, up to
the present, and their 1likely continuance or anticipated
change. Map future land-use where feasible. Consider how
land use patterns change seasonally, specifically in relation
to:

5 flooding

A agriculture

3 social factors

. other factors (identify)

2.3 Soils

Describe and map the basic characteristics of the soil series
and phases that affect land use, particularly:

. chemical composition (fertility, acidity, etc.)

. texture (topsails and subsoils)

" permeability
. drainage

: soil moisture
§ soil salinity

soil consistency

Describe crop suitability of the major soils of the area based
on land capability classifications.

Classify the uses of soil in the area, including:
agriculture
structures (embankments, roads, house, platforms, etc.)
. bricks
: industry (e.g. pottery)

Consider how soil demands are met and the extent of conflicts.

Describe the extent of major soils that are subjected to
irrigation. Note the effects of irrigation on water logging
and seepage losses. Identify any nutrient deficiency problems
(e.g. sulphur, zinc, etc.)

Describe the extent of soil erosion in the area, especially
on:
. agricultural land
. embankments
other soil-based structures
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Indicate how ;erosion is related to human activities (soil
taking for embankments, house platforms, vehicular traffic, removal
of vegetative cover, etc.) and natural factors (river bank erosion,

etc.)

6. Describe and map areas where rivers and/or canals deposit
sediments. Note if this has any effect on topsoil texture,

land use and/or fertility.
2.4 Agriculture

1. Describe and map the major agricultural cropping patterns for
each land type in the area \

2 Describe the types of rice produced in the area in each of the

three growing seasons. Specifically quantify:
the percentage of total rice production derived from the

aus, aman and boro crops
» the areas and percentages of cultivated land under

different types of rice.

Note the extent to which supplementary irrigation of aman is
commonly practiced.

z Describe the homestead vegetation in the project area.
Characterize the species abundance and distribution of fruit,
timber and fuel trees and their susceptibility to floods,
drought and other factors.

4. Describe other crops are grown in the area:
. food crops
g cash crops
! ’ fodder crops

5. Note whether the study area is a net importer or exporter of
food grains.

6. Quantify land types and seasons in which past crop damage has
occurred due to:
. floods
. drainage congestion
. drought
: hail

i other climatic and hydrological factors

T Describe trends in cropping area, intensity, production, and
strains in the above crops over the previous 10-20 years.
Indicate any known causes for such changes, e.g.

flood management activities
. surface irrigation
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a groundwater irrigation
5 improved agricultural technology

Note the extent to which:
such changes have been distributed among different socio-
economic groups

. local trends compared with national ones

‘ observed trends expected to continue over the next 10-20
years in the absence of major flood management
activities.

Describe the use of the following agricultural inputs for
major crops grown in the area:
seeds, seedlings and saplings

. chemical fertilizers
. organic manure

S irrigation

: pesticides

Provide estimates of the numbers of livestock kept by various
social groups within the study area and their uses for:
- draught power

food sources

Quantify the extent of pasture land available in the area.
Describe the marketing procedures for livestock and livestock
products.

Indicate any constraints on livestock maintenance and
production, or trends in numbers and production, especially
related to:
s feed and fodder availability

disease and treatment facilities

flood related factors

2.5 Renewable Energy Resources

Describe the major sources of biomass fuel in the study area
in different seasons:

. fuelwood, leaves and twigs
: agricultural wastes, including residues, bagasse, etc.
manure

and indicate the major uses of such fuel for:

. cooking
E crop processing
: manufacturing (e.g. brickfields)

Identify any shortages or constraints on production and/or use

of renewable energy in the area, including factors such as:
changes in land use patterns (e.g. conversion of forested
land to croplands)
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. reduction in land area available for fuel production,
e.g. community forests

and any trends over time in such constraints related to
factors such as population growth, etc.

Describe any programs to alleviate fuel shortages, e.g.
community forests, agroforestry, homestead forests, etc.
Describe existing and planned electrical energy use and
distribution in the area, and its use for:

domestic purposes
. industrial uses (including cottage and rural industries)
irrigation and agricultural uses

Water Resources
3.1 Surface Water

Describe and map the general pattern of surface water
distribution and major drainage patterns, including rivers
(Adjacent and within the area), small waterways, beels, haors
and flooded areas. Indicate the:
natural and artificial drainage systems and their
distribution
seasonal changes in water levels
seasonal changes in drainage
; extent, periods of occurrence and causes of waterlogging
. effects of existing infrastructure (roads, canals,
building, platforms, etc.) on drainage
5 extent of interconnections

Describe and map river erosion hazards.

Provide analyses of river stages and discharges for standard
return periods. Provide analyses of low flows for dry months
for standard return periods. Indicate the availability of
water for irrigation.

Provide a quantitative description of the hydrological cycle
within the overall watershed encompassing the study area and
within its component systems. Give mean, maximum and minimum
discharges and water levels for all major lotic (flowing)
water bodies, including main river and canal sources and water
levels for lentic (standing) water bodies such as haors, baors
and beels. Indicate the location of any gauging stations for
which data are presented.

Quantitatively describe historic hydrological problems in the
study area, including flooding, flash floods, waterlogging and
inadequate drainage. As far as possible locate the types,
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distribution and extent of such problems on maps and indicate
their seasonally.

For coastal areas and shorelines of major rivers describe
shoreline morphology and stability, and the major circulation
patterns adjacent to any proposed structures.

3.2 Water Transportation

Describe the extent of navigational use of waterways (rivers,
streams, beels, etc.):
geographic distribution and navigable lengths
ports or landings
infrastructural facilities
changes in relation to the annual flooding cycle
key linkages that affect navigation:
water flowing into the area from outside
sedimentation of channels
5 presence of embankments and regulators
. aquatic vegetation (e.g. water hyacinth)

Describe any apparent trends in navigational use of waterways
in the area from factors including erosion, sedimentation,
flow reductions, FCD/I developments, etc. Evaluate the
socio-economic responses to these trends, including factors
such as increased use of road transportation, breaching of
embankments and economic impacts.

3.3 Surface Water Quality

Characterize the major physical, chemical and biological
properties of the surface waters of the area that determine
how they are used for:

domestic purposes

irrigation

livestock

fisheries

village industries

wildlife

other uses

Indicate the linkages within and to the outside which affect
the water quality characteristics, e.g. seasonal flooding.

Describe any water pollution problems of the area and their
sources, expressed in terms of types of pollutant, severity,
and effect on water use. Indicate what is known about these
water bodies in terms of flow rates, water quality
characteristics, areas and volumes, and relationships to
seasonal flooding patterns.
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Describe the pollution assimilation capacities of these water
bodies as determined through analysis of dispersion and
seasonal variations.

List all human activities contributing to water pollution,
specifically industrial discharges (including deliberate and
accidental), urban/domestic runoff and agricultural drainage
(especially pesticides, fertilizers). Note any evidence that

these pollutants are reaching the groundwater. Consider
potential toxicity of all industrial discharges. Describe
actions being taken, individually, communally or

institutionally, to diminish or avoid pollution problens.

Describe all major consumptive water users in the area that
affect flow conditions in water bodies. Note ;any evidence
that such flow reductions result in declining water quality by
reducing dilution.

Evaluate any evidence that the water pollution situation has
changed in the last 10-20 years. Specifically consider:
. relationship to FCD/I activities, including upstream
diversions
reduction in flow
reduced drainage
water quality changes casually related to land or water
use (increased industrial discharges, urbanization,
population growth in wvillages, increased use of
agricultural chemicals)
any evidence for links between changes in water quality
and changes in the public health situation.

Evaluate whether water quality trends will continue for the

foreseeable future, specifically considering 1increased
industrialization, decreased or increased rate of population
growth, non-FAP agricultural- improvements, changes 1in

national, regional, or local pollution control regulations and
practices.

3.4 Salinity

For project areas located in coastal areas, consider the following:

1.

Describe the effects of seasonal flooding cycles, amounts of
inflowing fresh water, rainfall and cyclonic storm surges on
water salinity in the area.

Note any evidence for salinity changes due to human
activities, particularly deliberate breaching of embankments
or poor operation of control structures. Describe ;all water
uses in the area requiring certain levels of salinity (shrimp
culture, salt” extraction, etc.)

Consider the extent to which local resource ;uses have been
adapted to salinity increases (e.g. changes in cropping
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patterns, replacement of rice cropping with shrimp culture,
etc.) and the economic effects of such changes.

Determine whether soil and/or water salinity has changed
during the past 10-20 years. Any identifiable causes of such
changes should be recorded as well as identifiable effects on
fisheries, agriculture, wildlife, forests and afforestation,
settlement patterns and infrastructure. Evaluate whether
observed trends in salinity can be expected to continue over
the next 10-20 years in the absence of FAP and FCD/I actions.

3.5 Ground Water

Describe the quantity and quality of the groundwater resource
in a local and regional context. Specifically note whether
the resource is part of a larger aquifer. Note any evidence
for overuse (withdrawals exceeding recharge) or pollution.

Describe ground water recharge patterns in the area and their
relationship to seasonal rainfall, river discharges and
flooding.

Quantify the numbers and types of users of the groundwater
resource:
numbers of wells by type (STWs, DTWs, HTWs)
uses for each type (domestic, industrial, agriculture)
volumes or percentages by well type

Specifically indicate types of user dependency (casual use,
required use, etc.) and the relationship of use to the
hydrological cycle. Note any alternative water sources
available to these users.

Analyze apparent trends in groundwater exploitation and use
for the past 10-20 years and assumed trends into the future.
Specifically indicate changes due to:
HYV agriculture and increasing use of STW and DTW
irrigation
previous FCD/I schemes
. changes in river discharges
. reductions in dry season surface water flows
salt water intrusions

Examine the linkages to these changes particularly in respect
of socio-economic factors:
drinking water and public health
agriculture
. industrial water use
replacement of STWs by DTWs or HTWs running dry
effects of on local and/or regional economics
. avoidance of contaminated ground water supplies
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1.

Biological Resources
4.1 Open-Water Capture Fisheries

Describe and map, where possible, the various types of aquatic

habitat, e.qg.

. beels (permanent or seasonal flood-plain depressions)

. haors (bowl-shaped depressions between river levees)

g baors (closed water bodies formed by oxbows of dead
rivers)

R floodplain

. rivers (permanently flowing water bodies)

canals and drains
. estuaries (mixing zones between fresh and salt water)
lakes and reservoirs

Describe and quantify habitat types according to their
distribution, total area, range of areas of individual bodies,
relationship to the seasonal hydrologic cycle, and physical,
chemical and biological properties.
. shore-line characteristics (vegetation, erosion, etc.)
7 water temperature
% color
. turbidity
. total suspended and dissolved solids
conductivity
salinity
: dissolved oxygen
. biological oxygen demand
. acidity and alkalinity
. total inorganic and organic nitrogen
: total phosphorous
R chlorides and sulfates
. heavy metals
. phytoplankton
3 zooplankton
. periphyton
macrophytes
. macro-invertebrates

Describe general fish community structure and species
diversity in each habitat type (including prawns and shrimp).
Indicate how this changes in relation to the hydrologic cycle.

Define fish population structure, expressed in terms of:

. dominant species

‘ rare, threatened and/or endangered species

5 life stages (larvae, fry, juveniles, sub-adults, adults)
stages of maturation

. spawning sites and seasons by species
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Relate population structural changes to changes in the
hydrologic cycle.

Describe the migratory behavior of the species present and its
dependence on the hydrologic cycle.

Describe and classify types of gear used by the various
categories of fishermen, including:
nets (gill, net, 1lift, cast, push, ett.)

¢ traps, crafts
8 harpoons and spears
. hooks and lines

Indicate how gear is used relative to habitat types and to the
hydrologic cycle.

Quantify the seasonal intensity of fishing in the various
habitat types by numbers of capture (gear) units for each
category of fishermen and/or numbers of fishermen per unit of
habitat and time. Desirable statistics include catch per unit
effort (CPUE) expressed as weight (kg) of fish caught (by

species if possible) per category of fishermen per unit of
fishing time.

Compute the total production (including shellfish) in the
area, preferably on a monthly basis, for each habitat type.
Indicate the distribution by species, category of fishermen,
types of gear and hydrologic seasons.

Describe fisheries management in the area, including:
practice of old short-term leasing system
practice of New Fisheries Management Policy (NFMP)
enforcement of fishing regulations

. management practices, including fish stocking programs

Describe fish landing and marketing practices in the area,
specifically identifying buyers (middlemen), landing sites,
trading localities, fish processing plants and distribution
routes.

4.2 Closed Water Culture Fisheries

Describe the status of fish culture in the area, including
average pond size (and limits) for various types of impounded
water bodies:

aquaculture types

cultured (actively stocked and harvested)

potentially cultured (suitable for culture but not
actively stocked)

derelict (not suitable for aquaculture in present
condition due to flooding or structural deficiencies)
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Describe the type of culture practiced:
species stocked
. stocking rates and ratios
.  seed sources (river or hatchery)
g pond fertilization and/or fish feeding practiced

Describe the production (by various pond types):

total production (kg/ha)
5 by species (kg/ha) B
Describe the extent of fish culture extension services.
4.3 Wildlife

identify and map all major terrestrial wildlife habitat types

in the project area:
open fallow land
agroforst
plantation forest
a roadside vegetation/community forest
3 homestead vegetation
. deciduous forest
. evergreen forest

Characterize and quantify each habitat type according to plant
species composition, canopy cover, amount of edge, ecotones,
ecological requirements of vegetation, and problem vegetation.

Quantify the habitats in the project area according to:

areas of habitat within different land types (relating to
area elevation curve and flood levels)

changes in habitat quality (loss, improved protection,
etc.)

seasonality of availability and use

Prepare a terrestrial wildlife profile for the study area
based on:

-

species (by mammals, reptiles, amphibians and birds,
dominant, residents and migratory species)
distribution, relative abundance and status of
populations

Compare local species numbers and distribution and the local
quality of habitats with regional and national levels.

Identify and map all major aquatic wildlife habitat types in
the project area:

permanent wetlands (rivers, canals, beels, pits, ponds,
lakes, mangroves, etc.)
seasonal wetlands
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Characterize and quantify each habitat type according to
surface area, water depth, flow, direction, tidal influence,
vegetation cover (macro-phytes, algae, etc.), edge vegetation,
ecotones, ecological requirements of vegetation, and problem
vegetation.

Characterize the physical and chemical characteristics of
waters in representative wetlands (turbidity, odor, pH,
dissolved oxygen, CO,, chloride, nitrate, iron, alkalinity,

total hardness, ammonia, salinity, pollutants and organic
matter.

Prepare an aquatic wildlife profile for the study area based

on species and trophic levels - plankton, benthos, £ish,
reptiles, amphibians, birds, mammals, dominant, migratory
species, and residents. Compare local species numbers and

distribution and the local quality of habitats with regional
and national levels.

Identify and gquantify all critical wildlife habitants,
according to:
3 habitat type
. location and area
land type
vegetation
causes of habitat conversion (changes in previous 10-20
years, deforestation, afforestation)

Describe any commercially important wildlife resources by

" species and population

5 extent of trade (local consumption, export, etc.)
hunting and trapping (legal and/or illegal)
recreational value of wildlife (local and foreign
visitors)

Describe any rare, threatened and/or endangered wildlife

species by:

E species

. critical habitat

. status and distribution

. causes of decline

s possibilities of enhancement

Describe wildlife pests in the study area:
species and populations

. damage extent and seasonality

s present control measures (effectiveness ;and cost)
possible biological control

. identification of pesticides (including insecticides)
used and any known effects on the ecosystem
identification of pest predators and the possibility
enhancement through habitat improvement
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5.

Human Resources

5.1 Socio-Demographic Conditions

Quantify and describe the total population of the project
area, growth rates, densities, male-female ratio and the
distribution of population by religion and ethnic groups.

Note the percentage of population affected by flooding,
waterlogging, drainage congestion, erosion and other water-
related management problems and the extent of each of these
conditions. List the areas (by unions, mouzas and villages)
affected and the present responses of communities to floods
and various flood related conditions.

Describe settlement patterns, house types, family types, size
of family, numbers of households, location of urban-industrial
centers, numbers of markets/central places, historical and
cultural sites, transportation and communication facilities.

Map the following on a base map showing land types, water
bodies and major infrastructure:
habitation sites (paras)
village boundaries (mouzas)
g common access areas
social services (schools, hospitals/dispensaries,
government offices, banks)
. cultural sites (mosques, temples, churches, shrines,

sacred streets, archeological and historical sites,

fairgrounds)
markets (hats and bazaars)
rural industries (e.g. cottage industries, handicraft and
boat building centers)
v transportation routes (rivers, roads and railways)

Describe the annual cycles of activity. These should include
the:
& seasonal-and hydrological calendar
agrarian calendar (including cropping patterns)
5 fishing calendar (including fish breeding cycle)

Note interrelationships and dependencies between the various
cycles.

5.2 Socio-Economic Conditions

Describe the main economic activities (agriculture, fisheries,
business etc.) and calculate the percentage of households in
various occupations. Describe the basis of livelihood of the
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poor, with special emphasis on fishermen, boatman, landless
laborers and women that may be affected by project
interventions and land acquisition.

Quantify and describe all the socio-economic groups in the
project area:
landowning farmers (separate by absentee/resident land-
owners and by farm size
. landless farmers (separate by lessors, sharecroppers and
seasonal agricultural laborers)
professional and subsistence fishermen
boat owners/operators and boat builders
2 village artisan groups
3 petty traders/shopkeepers and merchants
workers in rural industries and support sectors (e.g.
transportation)
. - teachers
religious leaders
government officials
NGOs
women from each of the above groups (including female-
headed households), their contribution to family income
and food security, and their status within the household
and the community.

Indicate the socio-economic condition of each group in terms
of:
land tenure and ownership distribution of land
household income and assets
level of literacy, attendance and drop-out rates
nutritional level and seasonal variations
opportunities for employment and income generation, wage
rates and seasonal variations
demand for and use of government and non-government
services (e.g. education, health and credit facilities)
demand for and use of natural resources
access to common areas or informal access rights to land
and water resources
access to tenancy and credit markets
access to safe water supply and sanitation
6 access to markets and infrastructures
nature and type of internal social organization and or
community organization.

Identify formal and informal social groups and leaders,
leadership structure, resource and credit user groups, farmers
organization and conflicts (if any) over water sharing.

Describe the "patron-client" system of "leader-follower"
dependency relationship in the area. Assess the effects of
such socio-political networks on resource/benefit distribution
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11.

and social participation of people in flood management
projects. Note that actions would be required enhance project
success, particularly through public participation.

Describe 1land tenure and ownership in the study area.
Categorize land ownership and occupancy in the area:

. in terms of land types

« in terms of geographical distribution

. privately owned by residents and absentees

. publicly owned (government at all levels)

Categorize land occupancy and use by:
. land type categories
i owner
lessee
squatters
. common property resources

Describe fishery management in the area in terms of:

2 leasing arrangements (e.g. leasing of the resource to
private individuals and cooperatives)
traditional fishing rights and problems
licensing of fishermen for fish-catching

; enforcement of regulations and leasing rules

. conflicts

Indicate:
how management system affects the fishery and fishing
community
who controls the open water capture fishery resources in
the area

s how the benefits of leased fishery resources are
distributed among lessor, lessee and the fishermen

. the socio-economic structure of the culture fishery in
the area and how it is managed or controlled.

Describe the fish marketing in the area (both capture and
culture fishery), specifically identifying marketing channels,
intermediaries/middlemen, buyers, trading spots/localities and
marketing facilities.

Describe the marketing procedures for livestock and livestock
products.

Evaluate the socio-economic importance of the navigation
system in terms of:
numbers of people depending directly on the use of
waterways for transport
classes of users
boat owners and operators
shippers of goods
passengers
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. extent of dependence of local and regional economies on
river transportation
movement of goods (tonne-kms, category of goods)
. movement of people (passenger-kms)
. income to the sector

Identify any socio-economic and technological changes in the
area during the previous 10-20 years, especially those related
to trends and changes in the natural resource base. Comment
on the role of population growth in such change and the role
of FCD or FCD/I projects in the area. Identify any trends
observed up to the present which could continue or even worsen
during the next few decades in the absence of appropriate
flood management actions.

5.3 Pubklic Health

Indicate the sources of domestic water in the area
(drinking/cooking, bathing and laundry) and the seasonal
changes in such sources.

Describe and map the distribution of tubewells and other
protected water sources in the study area. Compute the number
and proportion of households having access to tubewells for
drinking water and the seasonal variability in such numbers
and proportions.

Describe present conditions of disposal of domestic sanitary
waste in isolated homesteads, villages and urban areas, and
any relationships to the seasonal hydrologic cycle. Present
and evaluate any data on the quality of receiving waters,
especially with regard to faecal coliform bacteria.

Outline the seasonal distribution of diarrhoeal and other
vector borne diseases in the area.

Describe the nutritional status of members of the wvarious
social groups in the area if possible using rapid rural
appraisal sort of technique.

5.4 Hazards

Describe the flooding history of the area in recent decades.
Use land types a measure of flooding depth. For dry, normal
and wet years show:

area

duration

numbers of affected homesteads

numbers of affected people
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Quantify the amount of 1land in the area protected by
embankments. Describe the origins of these embankments.

Give a brief history of flood-related problems in the area,
including reference to embankment failures, breaching and
erosion.

Identify non-flood related risks to crops in the area, e.qg.
: pests and crop diseases -
- drought
. failure of irrigation systems
failure to obtain necessary inputs (e.g. fertilizers,
pesticides)
sand deposition
others

Note the extent to which the area is subject to other natural
hazards, including earthquakes, cyclones, tornados, hail
storms, tidal surges, etc. Describe their known occurrence,
severity, and impact.

Determine whether the frequency or severity of flooding has
increased over the last 10-20 years. If sao, note whether
damage and loss of life have been related to the magnitude of
the event or to other factors, such as increased population
density, shifts in population, increased wvalue of
infrastructure, etc.

Given continuance of present climatic and hydrologic
conditions, decide if the trends seen to date can be expected
to continue in the absence of FCD/I activities. Describe any
new hazards being added to the region through development
activities not directly related to the flood cycle.

5.5 Cumulative Impacts

Possible implications of regional and global environmental
changes including greenhouse effect changes.

Consider regional and transboundary patterns of land use and

other human activities which may affect flow, siltation,
erosion, water quality etc.
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annex - D
Weighted Matrix

In the weighted matrices, when preparing the impact matrix,
one indicates the relative magnitudes by numbers e.g. on a scale of
1 to 10, rather than by symbols or letters. Also one assigns a
weigh or relative importance to such impact, again by numbers on a
numerical scale of 1 to 10 and mentions these two indicative
measures in each of the relevant boxes as M/I. Of course both the
magnitude and importance of the likely impact are dependent
entirely on the Jjudgement of the assessing team. Simple
calculations have been suggested to asses the total environmental
impact of a particular project component or activity (and hence to
help planning mitigation measures) or even the overall weighted
relative impact of a total project (to help compare alternative
projects) .

Thus the total impact of ith component/Activity:

j=m
Pi o= = (Ti3. Mij)
]=12

Where Mij and Iij are respectively the relative magnitude and
relative importance (on scales of 1 to 10) for the likely impact of
ith component/activity on jth environmental attribute and m is the
total number of environmental attributes relevant.

Also the overall relative impact of the project:

i, = n
I = z Pl
|

Where n is the total number of Project components/Activities.
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B.

First

Annex - E

Level Impacts

1.

Changes 1in topography directly brought about by
construction activity (including borrow pits and waste
dumps) . Show by detailed controur maps/engineering
drawings.

Changes in landuse and vegetal cover (to give specific
and locationwise trees and other vegetation lost)
directly brought about by project activity (land
acquisition, township, storage of materials, roads, land
clearing, post-project plantations etc.)

Changes in water levels and flows at different points in
the river caused by the project.

Changes in water levels and flows at different points in
the protected area.

Changes in water levels and flows at different points in
the non-protected area, e.g. opposite bank.

Second Level Impacts

1.

Siltation/erosion at different points in (a) river, (b)
protected area, (c) outside protected areas like opposite
bank, upstream/downstream areas etc.

Changes in ground water recharge, ground water flows and
ground water levels at various points inside and outside
the protection area.

Changes in water availability and consequent changes in
cropping patterns and yields at various points ;inside
and outside protected areas.

Changes in natural flora and fauna and general ecology at
different points inside and outside protected area.

Changes in nutrient/food material availability, spawning
and stocking areas and patterns and of fish-availability.

Level Impacts

Longterm changes in river course or character (even as
small a change as a ten percent reduction in width may
trigger significant changes in character or course or
both.
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D.

E.

Long term changes in bed-levels and hence in flood levels
and their consequence e.g. need to raise or retire
embankments.

Long term changes in flooding patterns.

Long term changes 1in surface and ground water
availability and water levels.

Longterm changes in soil and water quality.

Long term changes in landuse patterns, agriculture and
fisheries.

Long term changes in habitational patterns.

Fourth Level Imp@cts

-~

Fifth

Reduction in loss of life

Impact on overall agriculture crop production,
horticulture, etc. evaluated in Taka.

Impact on fish production evaluated in Taka.

Protection of property and assets evaluated in Taka.
Impacts on livestock and wildlife/endangered species
evaluated in Taka.

Impacts on human health and health care evaluated in
Taka.

Impacts on transport, communication, severance,
resettlement evaluated in Taka.

Impacts on other economic activities including tourism,
evaluated in Taka.

Impacts on employment, living standards and incomes of
different sections of communities inside and outside the
protected areas evaluated in Taka.

Level Impacts

Impacts on structures/locations/activities of historical,
social or cultural value.

Impacts on social and cultural strains and patterns of
different sections of community inside/outside the
protected area.

Psychological impacts and reaction of people.

Impacts on regional/global environmental issues.
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Annex - F

Required Levels of Quantification

Level Impacts - Complete quantification if possible 100%.

Level Impacts - High level quantifiaction may be between 60-
80%.

Level Impacts - Quantification to the level possible may be
between 20-30%

Level Impacts - As far as possible impacts to be converted to
Taka values.

Level Impacts - All impacts stated reflected as size of

communities worried/concerned about alongwith judgement of the
ETA Team.
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Annex - G
SUGGESTED TABLE OF CONTENTS FOR EIA REPORT

ENVIRONMENTAL ASSESSMENT REPORT
(IEE or EIA REPORT)

List of Tables
List of Figures

1.0 EXECUTIVE SUMMARY

2.0 PROJECT SETTING
2.1 Background
2.2 Rationale and Objectives for the Project/Regional Plan
2.3 Methodology for Environmental Assessment/Review Process
for FAP
ETIA Team
EIA Budget and Level of Effort
Limitations
Relationship to Project Feasibility Study
Scope and Format of Report
Acknowledgements

NN NN
- & &
O O~

3.0 PROJECT/REGIONAL PLAN ALTERNATIVES
3.1 No Project/Plan
3.2 Alternatives
3.3 Selection of Alternative (one to several components)

4.0 PROJECT DESCRIPTION (OR REGIONAL PLAN)
4.1 Project/Plan Overview (Structural/Nonstructural

Components)
4.1.% General
403212 Type
B33 Location
4.1.4 Layout
4.2 Preconstruction Phase
4.2, Status of the Project During EIA Study
A Blini Design Activities
4.3 Construction Phase
Likely Construction Activities, Hazards,

Schedule of Works and Logistics
4.4 Operation and Maintenance Phase

0O&M Schedule and Likely Hazards
4.5 Overall Project Schedule and Logistics

5.0 DESCRIPTION OF THE EXISTING ENVIRONMENT
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Annex H
GLOSSARY

Biophysical is that part of the natural environment which includes
physical, chemical and biological components such as air, soil,
water quality, plants and animals.

Bounding is the process to determine spatial and temporal
boundaries that an environmental impact assessment will include
based wupon physical, chemical, biological, social, economic,
jurisdictional, and administrative factors.

Compensation is the provision for enhancement, replacement,
restoration, and restitution to recipients of unavoidable negative
residual impacts. Often there is payment in funds or replacement
in-kind for losses attributed to a development. Funds may also be
used to recreate lost habitat or other valued resources.

Compensation plan is the portion of the Environmental Management
Plan that describes the compensation measures that will be
undertaken and committed to if a project proceeds. It includes how
much compensation will be paid to whom, by whom, and under what
conditions.

Cumulative impacts are those environmental impacts that are
recognizable in regional patterns of environmental change (usually
deterioration) caused by:

(a) multiple human activities ;and or
(b) natural events:

which are either repeated or occur in combination. Examples
include lowering of the groundwater in a large regional aquifer or
water pollution in the large river such as the Ganges. Global

climate change is a type of cumulative effect involving the total
planet.

Ecosystem is a marine, freshwater or terrestrial system or
combination of systems that include some or all of the living and
non-living components. Boundaries of an ecosystem are often
specified for a particular application.

Environment is the totality of the natural and human environments
on which the project will exhibit influence, and includes:

(a) all biophysical components of the natural environment of
land, water and air including all layers of the
atmosphere, biological resources, and all inorganic and
organic matter both living and dead:
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(b) all socio-economic components of the human environment
including, but not 1limited to, social, econonic
development, human resources, quality of life,
administrative, cultural, historical, archeological,
architectural, structures, sites and things, land and
resource usage, and human health, nutrition and safety.

Environmental assessment is the process for making environmentally-
sound decisions in regard to ensuring the concept of sustainable
development 1is achieved in respect to projects and the plans
leading to projects. It has four components:

(a) early planning to avoid environmental impacts,

(b) identification of environmental impacts,

(c) Environmental Management Plan to determine residual

environmental impacts and their management, and
(d) public participation.

Environmental Enhancement is an intentional change which amplifies
the anticipated positive impact of the project on one or more
environmental components.

Environmental impact is, in respect to a project,

(a) any change that the project may cause to an environmental
component;

(b) any change to the project that may be caused by the
environment which then leads to changes in environmental
components;

(c) any cumulative effect caused or exacerbated by the
project.

(Note: environmental impact and environmental effect are
considered as synonymous].

Environmental Impact Assessment (EIA) Report is the environmental
assessment report prepared at the feasibility level which is the
systematic study, gquantified assessment and reporting of the
impacts of a proposed plan or project.

Environmental Management Plan (EMP) is a plan to undertake an array
of follow-up activities which provide for the sound environmental
management of a project so that adverse environmental impacts are
minimized and mitigated; beneficial environmental effects are
maximized and sustainable development is ensured.

Environmental Effects Monitoring (EEM) is the taking of repetitive
measurements over time of environmental components to detect
changes caused by external influences directly or indirectly
attributable to a specific anthropogenic activity or development.
It is undertaken for many reasons such as:

(a) to improve environmental understanding of cause-effect
relationships,
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(b) to provide an early warning of undesirable change in the
environment,

(c) to verify earlier EIA predictions,

(d) to evaluate uncertainty, and

(e) to check on the effectiveness of the Environmental
Management Plan.

Environmental Protection Plan (EPP) 1is a plan that describes
specific mitigation actions that will be undertaken during project
preconstruction, construction, operation, rehabilitation and
abandonment to lessen the effects of the project on the environment
usually with specific instructions for personnel involved in
project activities. It is a key component of the Environmental
Management Plan that integrates existing legislation, codes of good
engineering practice, proponent commitment, and designated
mitigation measures.

Evaluation is the assignment of monetary, importance, priority or
other values to the estimated impacts. Monetary or economic
evaluation is often termed valuation.

Follow-up activities constitute the set of specific actions
described 1in the Environmental Management Plan for project
implementation.

Impact matrix is a square or rectangular array of rows (project
activities) and columns (important environmental components) used
for organizing the analysis of positive and negative environmental
impacts of a project.

Important Environmental Component (IEC) are environmental
components of biophysical or socio-economic importance to one or
more interested parties. The use of important environmental

components helps to focus the environmental assessment.

Initial Environmental Evaluation (IEE) is the initial environmental
assessment report prepared for a regicnal or prefeasibility level
study for identifying and assessing possible environmental impacts.

Insignificant environmental impact is a residual environmental
effect that is not considered significant regardless of level of
associated mitigation.

Interested Party include: residents of the plan or project area,
elected bangladesh representatives, Government of Bangladesh
officials in various departments, Bangladesh professionals, non
governmental organizations (NGOs), the general public in
Bangladesh, and donor organizations and international agencies.
Intervention is the specific action caused by a project which
creates an environmental impact.
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Justified in the circumstances occurs when circumstances occur,
which when balanced against the public interest, public health and
safety, and the protection of natural resources, constitute the
best alternative for ensuring sustainable development.

Magnitude is the degree of change in a important environmental
component that results from a project activity.

Mitigation is the elimination, reduction or control of the adverse
environmental impacts of a project. Mitigation measures are
specified in the Environmental Protection Plan portion of the
Environmental Management Plan.

Project includes:

(a) a physical work such as proposed construction, operation,
modification, decommissioning, rehabilitation,
abandonment or other undertaking in relation to that
physical work, and

(b) a regional, prefeasibility, feasibility, design or
conceptual plan or study undertaken to ascertain the
desirability of proceeding with physical works and
associated activities such as flood proofing, sector
development, etc. for eliminating the negative impacts of
floods and such activities that are under the purview of
the Flood Action Plan.

Project Phase refers to the main categqgories of project activities
expressed sequentially including: preconstruction, construction,
operation and abandonment.

Project Stage refers to the main stage of project planning
including: prefeasibility (regional study) and feasibility.

Proponent in respect to a project, means the person, body,
authority, government or donor that proposes the project, or who is
responsible for the environmental assessment or implementation of
the project.

Residual environmental impact is any environmental impact that
remain after a reasonable and practical environmental management
plan is or would be implemented.

Scoping is the process by which the important environmental issues,
project alternatives and important environmental components are
identified by the interested parties.

Significant environmental impact is an adverse residual
environmental impact that is not justified in the circumstances.
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Socio-economic refers to the human environment which includes
social and economic components that are not termed biophysical.

Sustainable development is development that ensures preservation
and enhancement of environmental quality, and sound and sustainable
use of natural resources thereby providing for economic growth
which meets the needs of the present without compromising the
ability of future generations to meet their own needs (adapted from
the Brundtland Commission, 1987).
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PREFACE

Although extensive study of the natural resources has been carried out, bibliographic documentation of
that work has not been compiled in an annotated form. There is, therefore, a need to have such an
abstract available for environmental researchers, practioners, planners, development agencies, donors,
and decision-makers.

This annotated bibliography on environment and development in Bangladesh has been prepared by FAP
16 (Environmental Study). It groups the environmental works under the following resource components:

environmental policy and issues;

water resources and environmental assessment;
climate change and disaster management;
soil and agriculture;

forest and vegetation;

biomass energy;

fisheries and wetlands;

wildlife;

socioeconomics;

women and environment; and
environmental training,

The volume includes abstracts of published research works, papers, books, and reports on the
environment. This compendium has been designed to serve the information/data requirements of
scientists, researchers, planners, policy-and decision-makers and many other people associated with
environmental activities in Bangladesh. It covers a wide range of materials which would be of interest
and use to all involved in environmental studies and resource management.

It is particularly useful for EIA reviewers and practitioners, and was designed to be used as an
insturctional aid during EIA training.

The successful completion of this document is the result of the time and effort given by the team members
of FAP 16 in collecting necessary information from individuals, organizations, and institutions involved
in environmental studies and resource management. The team was limited by time and there will of
course be many important references left out.

This document should be treated as the baseline compilation of environmental information in Bangladesh.
But, like the Training Manual and EIA Guidelines prepared by FAP 16, it is a living document. It will
be necessary to regularly update it in order to include future works on the environment of Bangladesh.
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ENVIRONMENTAL POLICY AND ISSUES

1 Asian Development Bank (ADB). 1988.
Environmental guidelines for selected
industrial and power development pro-
jects. ADB, Dhaka.

In Part A (Environmental Guidelines for the
Project) of the two-part document, a complete set
of guidelines for selected industrial and power
development projects is presented. The need for
such guidelines and the methods needed to prepare
them are discussed. Part B (Supplemental Informa-
tion) includes information on selected references of
environmental agencies in developing member
countries, and trial application of the guidelines to
particular projects.

2 Canadian International Development
Agency (CIDA). 1989. The environment
and development in Bangladesh: An
overview and strategy for the future.
CIDA, Canadian High Commission,
Dhaka, Bangladesh.

This report provides an analytical basis for the
CIDA Country Program Review process. Litera-
ture on environment and development in Bangla-
desh is reviewed and strategies for sustainable de-
velopment in the future are suggested. The report
identifies the major natural and human resource
features, as well as the major ecological concerns
within the different sectors related to the environ-
ment.

3 Danish International Development Assis-
tance (DANIDA). 1989. Environmental
profile: Bangladesh. DANIDA, Depart-
ment of International Development
Cooperation, Ministry of Foreign Affai-
rs, Denmark.

This report highlights major sectoral issues, cross-
sectorai issues, and operational guidelines on

environment and development in Bangladesh. The
document provides a comprehensive list of organi-
zations involved in environmental and resource
management, national policy on environment,
Bangladesh national environmental legislation, and
institutions for data collection and research.

4 FAP 2 (Flood Action Plan). 1991. Inter-
im report. North West Regional Study.
Mott-Macdonald, Nippon Koe, Hydrau-
lic Res. (HOC). Dhaka.

Regional flooding and drainage systems, options
and scenarios for development, impact analysis,
and regional planning and development priorities
are highlighted in this report.

5 FAP 2. 1992. The regional plan—initial
environmental evaluation. North West
Regional Study Draft Final Report.
Mott-Macdonald, Nippon Koe, Hydrau-
lic Res. (HOC). Dhaka.

The North West Regional study area includes the
total catchment of three rivers systems namely the
Ganges, the Atrai and the Brahmaputra. This re-
port identifies and prioritizes the environmental
impacts of the water development proposal for the
study area, quantifying and valuing these whenever
feasible. Detailed proposals for mitigation, reso-
urce management planning, monitoring, and plans
for further investigation also are discussed.

6 FAP 5. 1991. South East Regional
Study. Initial environmental evaluation.
Draft. Mott-Macdonald, Nippon Koei,
HOC, Resource Development. Desh
Upadesh, Dhaka.

This initial environmental examination evaluates
the environmental impacts of water resource
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development proposals in the South East Region of
the country. This report discusses the existing
environment and its influence on regional and pro-
ject planning, regional assessment of environ-
mental impacts, management and mitigation, and
monitoring, training and future studies. Extensive
appendices address legislation relating to environ-
ment, and flora and fauna of Bangladesh, includ-
ing threatened and endangered species. Appendices
also include lists of common birds and mammals;
economically important trees; and historically,
archaeologically, and ecologically important sites
in the southeast region. J

T FAP 12. 1992. Flood Contrel Drain-
age/Irrigation (FCD/I) agricultural
study. Final report. Vol. 3, appendices
E-J. FCD/I Agricultural Study, Dhaka.

This report discusses the impacts of various FCD/I
projects on agriculture, fisheries, water-logging,
and socio-economics. The report also addresses
operational maintenance in existing FCD\I pro-
jects.

8 FAP 12. 1992. Project impact evaluation
of Chalan Beel Polder-D. FCD/I Agri-
cultural Study. Hunting Technical Serv-
ices, Sanyu, Bangladesh Institute of De-
velopment Studies (BIDS) and Techn-
oconsult, Dhaka.

This study assessed the impacts of the Chalan Beel
Polder-D Project on agriculture, fisheries, live-
stock, infrastructure, communication, and socio-
economics. It considers environmental and eco-
nomic appraisals and makes recommendations for
the future.

9 FAP 12. 1992. Project impact evaluation
of Meghna-Dhanagoda Irrigation Pro-
ject. FCD/I Agricultural Study, Hunting
Technical Services, Sanyu, BIDS, Tech-
noconsult, Dhaka.

This study assessed the impacts of the Meghna-
Dhanagoda Irrigation Project on agricultural
production, crop diversity, fisheries, and socio-
economic issues of the project area. The report
highlighted the adverse impact of the project on
capture fisheries production and species diversity
within the project area. A brief history of the pro-
ject highlighting its weaknesses are also presented
in the document.

10 FAP 16/FAP 19. 1992. Compartmental-
ization pilot project: Environmental im-
pact assessment case study. ISPAN,
Dhaka.

The study determined that the proposed project
would aid agriculture, culture fisheries, homestead
security, household income, and cereal-based
nutrition. In contrast, it found that the proposed
project would reduce agricultural crop diversity,
capture fisheries production, subsistence fishing in-
come, fish-based nutrition, while increasing envi-
ronmental contamination with more agrochemical
use. They study also recommends an Environmen-
tal Management Plan (EMP) to reduce or eliminate
the adverse impacts of the project.

11 FAP 16/FAP 19. 1993. Bhelumia-Bhe-
duria Project, environmental impact as-
sessment case study. ISPAN, Dhaka.

The study addresses a small coastal project under
consideration by the Early Implementation Project
(EIP) of the Bangladesh Water Development Board
(BWDB). Although potentially severe impacts for
resources such as fisheries and for certain social
groups (fishermen) were pointed out, The study
suggested an environmental management plan
(EMP) to reduce or eliminate the adverse impacts
of the project on various resource components.

12 Flood Plan Coordination Organization
(FPCO). 1993. Guidelines for people’s
participation. FPCO. Dhaka.
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This Guidelines suggest a flexible approach to the
integration of knowledge, experience, and insights
of local people. It suggests that this cross-fertiliza-
tion will strengthen the process of decision-making
with regard to local needs assessment, project
formulation and implementation, and long-term
operation and maintenance. The process also will
help minimize the negative effects of conflict of
interest.

13 Government of Bangladesh. 1991. Re-
port of the task force on Bangladesh
development strategies for the 1990s.
Environment policy. Vol. 4: 265 p.
University Press Limited, Dhaka, Ban-
gladesh.

This volume looks at environmental policy and
critically evaluates development issues facing Ban-
gladesh. It provides qualitative and quantitative
information about the people and the economy,
physical resources and environment, natural haz-
ards, agriculture, and pollution. It examines the
existing policies and suggests policy changes to
achieve sustainable development.

14 Ministry of Environment and Forests.
1992. Towards sustainable development:
The national conservation strategy of
Bangladesh. Ministry of Environment
and Forests, Dhaka.

This report analyzes the status of 20 sectors of
environmental components such as soil, water,
fisheries, forest, minerals, and other such resourc-
es with thier conservancy issues. Formulated
strategies and plans for sustaining development of
the country’s renewable and nonrenewable resou-
rces also is addressed.

15 Ministry of Environment and Forests.
1993. National environmental manage-
ment action plan (NEMAP). Environ-
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mental Resources Limited, London,
U.K.

This document constitutes the national Environ-
mental Management Action Plan of Bangladesh.
Because the Ministry of Environment and Forests
played a major role in preparing the document, it
reflects the environmental views of the Bangladesh
government. The report proposes a plan to reduce
the rate of environmental degradation, conserve
habitats and biodiversity, promote sustainable
development, and improve the quality of human
life.

16 Rahman, A.A., Haider, R., Haq, S. and
Jansen, E.G. (eds.). 1994. Environment
and development in Bangladesh. 2 vols.
University Press Limited, Dhaka.

In two volumes, the authors explore some of the
connections between poverty, population, environ-
ment, and development in Bangladesh. Discussion
on land, water, nutrition, fisheries, biodiversity,
industrial pollution, energy and mineral resources,
sea-level rise, natural disaster, women-poverty-en-
vironment interaction, environmental awareness,
and environmental activity are presented in 31
articles. The articles point out multifaceted prob-
lems, both man-made and natural, that exist in
Bangladesh, and suggest inte-rating environmental
concerns in all development activities.

17 Rashid, H.E. 1991. Geography of Ban-
gladesh. University Press Limited,
Dhaka.

This book, first published in 1977 and revised in
1991, covers all facets of the geography of Bangla-
desh. It provides more details on physiography,
hydrography, climate, soil conditions and land use,
agriculture, natural resources and industry, trade
and commerce, history and economic development
than any other regional book written about Bangla-
desh. The latest revision includes a new chapter on
environmental issues.
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18 Research and Advisory Services (RAS).
1992. People’s participation, NGOs and
the Flood Action Plan: An independent
review. RAS, Dhaka.

This report attempted to cover a set of interrelated
issues such as alternative approaches to people’s
participation, lessons from the experince of earlier
flood protection projects, people’s participation
and the actual nature of effectiveness of people's
invovement in the FAP implementation processes.
The document also covers approaches to involve
NGOs to take the strategic lead in certain activities
which are aimed at supporting the views and
interests of the affected people.

19 Shamsuddin, S.D. 1992. An outline of
policies and legislation related to envi-
ronment in Bangladesh. ISPAN/FAP 16,
Dhaka.

This document compiles existing rules and legislat-
ions for conservation and sustainable management
of various environmental resources such as fisher-
ies, wildlife, forests, livestock, soils, and others.
The aims of and major provisions of the policies
and legislation which appeared to be relevant to
EIA work have been briefly mentioned in the doc-
ument,

20 United Nations Economic and Social
Commission for Asia and the Pacific
(ESCAP). 1990. Environmental impact
assessment guidelines for agricultural
development. ESCAP Environment and
Development Series. United Nations,
New York.

The objectives of these guidelines were to: a) sum-
marize general assessment methods presented in
pertinent references, b) identify data collection and
evaluation methods for assessing the quality of key
parameters, and c) present the typical im-pacts
related to agricultural development projects based

on secondary literature and special case studies. A
number of reference documents were used in
preparing the guidelines.

21 U.S. Agency for International Develop-
ment (USAID). 1990. Environmental
assessment of the USAID/Bangladesh
integrated food for development pro-
gram, USAID, Dhaka.

This USAID-requested environmental assessment
of its food-for-work program in Bangladesh coin-
cided with the joint USAID/CARE design of the
new Integrated Food for Development program.
An environmental assessment field review of the
project was done by a joint team from KBN Engi-
neering and Applied Sciences, Florida, USA-based
Tropical Research and Development in association
with House of Consultants, Dhaka. Team members
included expatriate and host-country counterparts
specializing in ecology and tropical forestry,
agronomy, soil science, fish biology, land use
planning, water resource engineering, human
ecology, and sociology. The report suggested that
the project implementing agency should conduct
field research to quantify appropriate design
strategies and labour and infrastructure require-
ments for a wide range of diversified component
schemes. Special attention should be given to pond
and wetland construction; tree nurseries and
plantation; brick field construction; renewable
facility construction (biogas digester); and canal
and river channel desilting.

22 World Resource Institute (WRI). 1990.
Bangladesh environment and natural
resource assessment. Draft. WRI, Cen-

ter for International Development,
Washington, D.C., USA.

This report summarizes the findings and recom-
mendations of a preliminary analysis made of

current environmental and natural resource man-
agement issues in Bangladesh and their relation to
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the country’s economic growth and development.
The document presents an overview of the context
of the country’s economic development, environ-
mental and natural resource management issues,
institutional and policy framework, and recom-
mended strategy and priority actions.
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CLIMATE CHANGE AND DISASTER MANAGEMENT

23 Ahmed, Q.K., Warrick, R. A., Erick-
sen, N.J. and Mirja, M.Q. 1994. The
implications of climate change for Ban-
gladesh: A Synthesis. 17 p. Bangladesh
Unnayan Parishad (BUP), Dhaka.

This report is the seventh in a set of seven briefing
documents that address the various effects of cli-
mate change on Bangladesh. A synthesis of what
is known, and what needs to be known, about
possible effects of climate and sea-level change on
Bangladesh are presented in this paper.

24 Brammer, H., Asaduzzaman, M. and
Sultan, P. 1994. Effects of climate and
sea-level changes on the natural resoure-
es of Bangladesh. 31 p. BUP, Dhaka.

This document is the third in the set of seven
briefing documents about climate change implica-
tions. It considers the possible impacts of global
warming and sea level rise on Bangladesh’s water,
agricultural, forests, fisheries, and livestock re-
sources.

25 Ericksen, N.J., Ahmed, Q.K. and Cho-
wdhury, A.R. 1994. Socio-economic im-
plications of climate change for Bangla-
desh. 37 p. BUP, Dhaka.

This report is the fourth in the set of seven brief-
ing documents. The authors developed a model of
the process that affects the green house phenome-
non and suggests that the mean global temperature
of Bangladesh may rise by 1.5 to 1.8 degrees cel-
sius by the year 2050. He also suggests that these
changes would increase annual rainfall in Ban-
gladesh. Climate changes such as these would af-
fect plant and animal growth in Bangladesh. The
socioeconomic implications of such climate chang-
es are also discussed in this report.

26 Freestone, D., Farooque, M., Jahan, S.
R. 1994, Legal implications of global cli-
mate change for Bangladesh. 21 p.
BUP, Dhaka.

The fifth in a series of seven briefing documents,
this report looks at the framework provided by
both national and international law within which
Bangladesh must develop strategies and policies to
respond to likely environmental impacts precipitat-
ed by climate change. Legal issues have a bearing
not only on the matter of responsibility for climate
changes, but also on response strategies.

27 Kausher, A., Kay, R. C., Asaduzzam-
an, M. and Paul, S. 1994. Climate
change and sea-level rise: the case of the
coast. 36 p. BUP, Dhaka.

The sixth in the set of seven briefing documents,
this book reviews the sensitivity, vulnerability, and
resilience of Bangladesh’s coastal zone to future
climatic changes and rise in sea level. The implica-
tions for managing the coastal zone and the need
for further research are discussed.

28 Rahman, M.M. and Haque, M. 1992, A
study on global warming and environ-
mental issues related to Bangladesh.

Center for Human Development,
Dhaka.

After describing the methodology and conceptual
framework of this study concerning the impact of
global warming on Bangladesh, the document re-
views existing theories and views on the sub-ject.
International concerns about global warming, envi-
ronmental degradation, and other issues related to
sustainable development are highlighted. The cur-
rent trends affecting development in Bangladesh
are discussed. The views, resolutions, and recom-
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mendations discussed in various regional and
international forums are included in the report.

29 Warrick, R.A., Bhuiya, A. H. and
Mirza, M. Q. 1994. The greenhouse ef-
fect and the climate change. 31 p. BUP,
Dhaka.

This report is the first in a seven-part briefing
document series that addresses various climate
change issues in Bangladesh. Based on the review
of literature concerning global warming and its
possible affects, major areas for research in Ban-
gladesh are suggested.

30 Warrick, R.A., , Bhuiya, A. H., Mitch-
ell, W. M., Murty, T. S., Rasheed, K.
B. S. 1994, Sea level changes in the Bay
of bengal. 24 P. BUP, Dhaka.

The second in the set of seven briefing documents,
this book is concerned about the future possibility
of sea level rise in Bangladesh. The authors look
at the causes of sea level change, and discuss
current changes and future trends in global sea
level rise. Sea level changes in the Bay of Bengal
and the ways to address such changes are also
discussed.

8 Annotated Bibliography on Environment
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LAND AND WATER RESOURCES

31 FAO/UNDP. 1988. Land resources
appraisal of Bangladesh for agricultural
development. Report 2: Agro-ecological
regions of Bangladesh. Rome, Italy.

This is one of a series of seven documents. It
reports the results of a study on appraisal of land
resources of Bangladesh. It is good reference
material on agro-ecological conditions in Ban-
gladesh and is designed to be used by specialists
and nonspecialists alike. It provides information on
agriculture, soils, forests, geography, and the
effects of environmental factors on agriculture.

32 Organization for Economic Cooperation
and Development (OECD). 1985. Man-
agement of water projects: Decision-
making and investment appraisal. Ox-
ford and IBH Publishing Co., India.

This publication analyses decision-making and
appraisal in large-scale water management invest-
ment projects. It also examines the effects of such
projects on the environment and society. The
result of work undertaken by national teams nomi-
nated in most OECD member countries and an in-
ternational team of multidisciplinary experts, the
book lists various alternatives to problems, but
does not provide any "ideal" solution. Instead, the
book is a resource for policy makers and members
of multi-disciplinary teams responsible for ap-
praising projects. It provides the viewpoints of
various scientific disciplines involved in the ap-
praisal process, and guides the reader through the
decision-making process involved in project
appraisal. The book covers a broad range of situa-
tions and problems observed in various countries.
It identifies project impacts, and develops global,
long-term planning strategies. These are put in the
context of institutional relations between govern-
ment organizations and the various interests of the
populations.

33 Rashid, H.E. 1989. Land use in Bangla-
desh: Selected topics. Bangladesh Agri-
culture Sector Review, Vol. III. United
Nations Development Programme (UN-
DP), project BGD/87/023, Dhaka.

This working paper for the agriculture sector
review discusses the major issues in land use and
identifies the main geographical areas of concern
with relevant tables and graphics. Statistics of land
use are critically examined and new light is thrown
on land use pattern in the villages, particularly on
areas used for horticulture, and in the Hill Tracts.
The second part of the paper examines environ-
mental issues with regard to land use.

34 Weber, Fred R. 1989. Rapid low-cost
assessment of biophysical impacts of
agricultural and rural development
projects. AID Occasional Paper No. XX,
U.S. Agency for International Develop-
ment (USAID), Dhaka.

This report describes 10 simple, practical indica-
tors for assessing the biophysical impacts of
development projects and suggests ways in which
these indicators can assist USAID field personnel
to monitor both the positive and negative impacts
of project interventions on natural resources (soils,
water, natural vegetation, and wildlife). It also dis-
cusses methods for collecting and using the indica-
tors, while emphasizing reliance on locally avail-
able information and use of simple techniques. The
paper briefly discusses using indicators for mea-
suring impacts on areas of historical, religious,
cultural, and scientific significance.
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am, M.K. 1992. Some potential multi-
purpose trees for homesteads in Bangla-
desh. Winrock International/Bangladesh
Agriculture Research Council (BARC),
Farmgate, Dhaka.

Homesteads in Bangladesh are integrated produc-
tion systems and stable ecosystems. This publica-
tion recognizes the importance of the homestead
vegetation and proposes homestead development
through multi-layered plantations with species di-
versity. The author discusses the socioeconomic,
ecological, and biological criteria for tree species
selection as well as management practices and
wood properties. The document also lists timber
trees and details their uses, propagation, and
properties.

36 Bangladesh Agriculture Research Coun-
cil (BARC)/International Council for
Research in  Agroforestry (ICRAF).
1991. Agroforestry technologies for an
encroached forest area in Dhaka divi-
sion, Bangladesh. 95 p. BARC, Dhak-
a/ICRAF, Nairobi, Kenya.

This study was a collaboration between BARC and
ICRAF to strengthen agroforestry research and
development in Bangladesh. A diagnosis and de-
sign survey was carried out in Kaliakoir, Dhaka
Division, a site selected for thana agroforestry
practice and nursery project by the Forest Depart-
ment. Historically, the site was a sal (Shorea rob-
usta) forest, which has now become entirely
denuded because most of the area has been settled
by landless people. The Forest Department placed
about 60 ha under its forestry development pro-
gram and secured the participation of 50 to 60
landless households in the program. The BARC/I-
CRAF study then surveyed, diagnosed and de-
signed an effective agroforestry development
module for the area.

DD

FORESTS AND VEGETATION

37 Champion, Sir Harry G. and Seth, S.K.
1968. A revised survey of the forest
types of India. Forest Research Insti-
tute, Delhi.

Although this is an old document, it is the pioneer
survey that ecologically classifies forests and
vegetation in the sub-continent.

38 Choudhury, A.M. 1981. Wood and
wood products, Forest Department,
Banobhavan, Mohakhali, Dhaka.

This Bangladesh country paper on government
policies and procedures for joint venture industries
was prepared for the Economic, Social Commis-
sion for Asia and the Pacific (ESCAP) trade coop-
eration group venture. The main focus of the
document is administrative classification of forests.

39 Das, U.K. and Gouranga, 1994. Bee-
Idakatia: Farmers turn fishermen.
Dhaka Courier Vol. 10: pp. 35.

According to the Bangladesh Water Development
Board, Beeldakatia covers about 30,000 acres of
permanently waterlogged land. The article pointed
out that due to continous water logging, the farm-
ers have been compelled to change their profession
from crop farming to fishing, and most of the
plant species are effected in the area.

40 Hassan, M.M. and Mazumdar, M.H.
March-April, 1990. An exploratory
survey of trees on homesteads and waste
land of Bangladesh. ADAB News Vol.
17, No. 2: pp. 26-32.

This document presents the findings of an explor-
atory survey of homestead trees conducted in
different parts of Bangladesh. It reports on a
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range of variables including climatic, hydrological,
edaphic, and sanitary conditions. It also makes
recommendations for increased homestead affores-
tation in Bangladesh.

41 Hooker, J.D. 1872-1896 (rev. 1973 and
1975). Flora of British India. 7 vols.
Bishen Singh & Mahendra Pal Singh,
Dhera Dun, India/L. Reeve & Co. Kent,
U.K.

This historical document identifies the characteris-
tics and importance of India’s flora. Although the
orginial survey was conducted over 100 years ago,
the 1970’s revision has updated the information.
The book is considered as an important tool for
plant scientists in the sub-continent.

42 Huq, A.M. 1986. Plant names of Ban-
gladesh, Bangladesh National Herbari-
um/BARC, Farmgate, Dhaka.

This document lists the local and scientific names
of Bangladesh plants and exotics. The local names
of plants have been arranged alphabetically along
with thier scientific names.

43 Kamaluddin, M. 1984. Forest ecology.
Khanjan Maha, Chittagong University,
Chittagong.

This document describes the forest types of Ban-
gladesh and species combinations of each type of
forests. It also describes the biological characteris-
tics and socio-economic and ecological importance
of trees, shrubs, and other plants. The habitats of
the different species of plants are discussed.

44 Katebi, M.N.A. 1992, Forest resources
of Bangladesh, present and future devel-
opment activities. In  Training Manual
on Environmental management in Ban-

gladesh (written in Ban-gla). pp. 52-73.
Department of Environment, Dhaka.

This article provies up-to-date information about
the forest resources in the country and about the
Forest Department’s development activities in
forest resources management. The paper reports
that 17 percent, or 5.92 million acres, of Ban-
gladesh land is under forest. Of the 5.92 million
acres, about 3.61 million acres are under the con-
trol of the Forest Department, 1.64 million acres
are under the control of the District Commission-
er, and the rest is homestead forest. The report
classifies the Forest Department’s acreages as re-
serve, protected, acquired, or unclassified. It also
classifies forest types, such as hill, mangrove,
plains, or homestead. It highlights current and
future development activities of thana afforestation
programs, plans for wildlife survey and conserva-
tion of projects.

45 Khaleque, K. 1986. The importance and
prospects of homestead forests in Ban-
gladesh. ADAB News Vol. 13, No. 2:
pp- 10-13.

This article states that by the year 2000 there will
be a shortage of 185 million cubic feet of fuel
wood and 60 million cubic feet of timber in
Bangladesh. It identies research needs for the
development of homestead forestry in Bangladesh.
It also mentions that homestead forest provides
70% of the total needs of the country’s fuel wood
and timber.

46 Khandakar, K. 1991. Homestead agro-
forestry in Bangladesh and its develop-
ment. Bangladesh Forest Research
Institute (BFRI), Chittagong.

This document describes the systems, patterns,
benefits, and limitations of homestead
agroforestry. It also discusses the status of agro-
forestry development, research, education, and
training. It identifies and prioritizes a number of

12

Annotated Bibliography on Environment
Environmental Study (FAP 16)



research areas for agroforestry in general and for
homestead forestry in particular.

47 Prain, David. 1903 (rev. 1963 and
1981). Bengal plants. 2 vols. Bishen
Singh & Mahendra Pal Singh, Dhera
Dun, India/L. Reeve & Co. Kent, U.K.

This twice-revised book classifies all the plants of
Bengal and lists their identifying characteristics.
The book is being used as an important tool by the
plant scientists in the sub-continent.

48 Rahaman, M.A.; Khandakar, K.; Ahm-
ed, F.U.; Ali, M.O. (eds.). 1990. Pro-
ceedings of the seminar on top dying of
Sundri (Heritiera fomes) trees, 96 p.
BARC, Farmgate, Dhaka.

The sundri (Heritiera fomes) is the most important
tree species in the Sunderbans, contributing to
over 60 percent of total marketable timber. This
speices, however, has been affected by top dying,
a disease that kills the foliage and twigs of one or
more branches, including the main stem, then
moves back down the tree to eventually cause its
death. The document reports that about 45 million
trees, or 18 percent of the total Sundri stand, are
affected by top dying, and, of those, at least 20
million are seriously affected. The possible causes
of top dying include: increased salinity due to
reduced fresh water flows through the Sunderbans,
alteration in the depth and duration of flooding, in-
creased siltation, and an outbreak of pathogenic
gall cankers on tree branches. The document
recommends further research on possible causes of
top dying.

49 Timm, R.W. 1981. Forestry develop-
ment and its impact on environment.
Proceedings of the Third National Zoo-
logical Conference, March 15-17. 315 p.
Dhaka.

\\JO\—O

This document identifies forest areas in Bangia-
desh and points out that deforestation is causing
the temperature to rise in summer, and is causing
atmospheric humidity and soil moisture to de-
crease. Hill forests have been denuded, resulting
in siltation and other problems. The paper con-
cludes that political decisions and commitments to
halt deforestation are crucial. The author suggests
a massive afforestation program to combat the
situation,

50 Tiwari, K.M. and Singh, R.V. 1984.
Social forestry plantations. Oxford Pub-
lishers Co., New Delhi.

The principles and techniques of social forestry
development are discussed in this document. The
characteristics of trees, shrubs, and other plants
are included in this document. This document can
be used as a manual for the development of social
forestry plantation.

51 Winrock International. 1990. Home-
stead plantation and agro-forestry in
Bangladesh. Winrock International/-
BARC, Dhaka.

This document presents summary proceedings of
a workshop on "Homestead Plantation and Agro-
forestry in Bangladesh". The workshop, attended
by representatives from 17 national and interna-
tional organizations and the first of its kind in
Bangladesh, assessed existing homestead plan-
tations and agro-forestry practices. It identified
research needs and directions on homestead planta-
tion and agro-forestry development in Bangladesh.
This document is a useful guide for researchers,
policy makers, development workers, and politi-
cians who set national development priorities.
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ENERGY USE
52 Ahmad, A.J.M.U.; Hossain, Md.; desh with special reference to ftree
Mian, M.H.U.; and Hossain, Md. crops. Proceedings of the seminar on

Alamgir. 1986. Energy crisis in a Ban-
gladesh village. Rural Development
Academy, Bogra, Bangladesh.

This document focusses on the fuel problems of
rural areas and their impact on various social
classes. It reports that the rate at which trees are
cut exceeds the rate of tree planting. The paper
suggests that by changing cropping patterns it
would be possible to increase fuel supply.
Dhaincha could be grown to meet the fuel short-
age and to improve soil fertility.

53 Chowdury, N. 1985. Agricultural resi-
dues as sources of biomass and their
utilization through bioconversion. Pro-
ceedings of the Seminar on Biomass
Production, 15-18 April 1986, Dhaka,
Bangladesh.

Since agricultural and agro-industrial residues
which constitute potential sources of biomass
cannot be used as food directly, they can be
effectively utilized through bioconversion to fuel,
feed, and food. While starchy residues can easily
be converted into useful products, the lignocellu-
losic residues constituting the majority of agricul-
tural and agro-industrial residues are recalcitrant to
normal utilizationmodes. Cellulose, hemicellulose,
and lignin, the major components of residual
biomass can be separately and collectively convert-
ed into useful products through bioconversion. The
paper summarizes the seminar proceedings and
explains the steps involved in such processes as
pretreatment, enzyme production, saccharification,
and fermentation.

54 Das, S.; Davidson, J.; Khan, S.A.;
Latif, M.A.; Jashimuddin, M. 1986. Re-
search on biomass production in Bangla-

biomass production.pp. 64-73. Ministry
of Energy resources, Dhaka.

The document presents the summary proceeding of
biomass production in Bangladesh. Biomass of
individual trees, annual yield of biomand ratio of
stem weight to weight of leaves and branches are
determined. Comparison of biomass production
between the best and worst provenances (seed
sources) were made to show the differences due to
origin of genetic material. Among these exotic
species, Eucalyptus Camaldulensis has the highest
production of biomass when it is cultivated in suit-
able sites as in Charaljani.

55 Government of Bangladesh. 1991. Phys-
ical Resources and Environment: Ener-
gy use and resources, In: report of the
task force on Bangladesh development
strategies for the 1990’s, Vol. Four,
Part 11, pp: 52-60. The University Press
Limited, Dhaka. Bangladesh.

The article discusses the energy balance for the
year 1990 and shows that per capita energy con-
sumption was 5.98 GJ (140 Kg OE) of which
commercial energy was 1.61 GJ (37.71Kg OE) or
29.9 percent of total per capita energy consump-
tion. The remaining 73.1 percent came from
traditional biomass fuel. With these figures Ban-
gladesh is one of the lowest users of energy, (com-
mercial energy in particular) in the world. Even
among the 40 countries classified as low income
countries (other than China and India) by World
Bank, Bangladesh’s commercial energy use stands
less than 31 percent of the average of these coun-
tries (122 Kg OE).

56 Haq, Lutful. 1986. The role of biomass
in Bangladesh economy. Proceedings of
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the seminar on biomass production.pp.
51-61. Ministry of Energy resources,
Dhaka.

This paper reports that biomass production has
gained newer and greater significance in ensuring
human welfare. The traditional sources of fuel
such as fire, cowdung, bagasse, jutestick and the
like account for more than two thirds of the fuel
consumed annually in Bangladesh. Fast growing
indigenous and exotic plant species hold a promis-
ing future for fuel wood supply.

57 Islam, M.N. 1992. Energy crisis-dimen-
sion of the problem and its bearing on
sustainability of environment quality.
In: Training manual on environmental
management in Bangladesh, pp.105-131.
Department of Environment, Dhaka.

The paper gives an overview of (a) the energy
situation in Bangladesh and the various issues and
options related to the energy development
program; (b) environmental issues related to
energy crises have been discussed; (c) institutional
management of environmentally sound sustainable
energy development programs in Bangladesh; (d)
investment in energy development program in the
Fourth Five Year plan. Some observations were
made on the national technological capability in
planning, development and management of energy
sector.

58 Kamaluddin, M. and Bhuiyan, M.K.
1986. Growth and fuelwood yield of
Petford provenance Eucalyptus camal-
dulensis Dehan grown in rural marginal

-land in Bangladesh. Paper presented at
the Seminar on Biomass Production, 15-
18 April 1986, Dhaka, Bangladesh.

Petford provenance of Eucalyptus camaldulensis
Dehan was planted on the banks of rural ponds
with a spacing of 1.6m x 1.6m to assess its growth
and fuel wood yield under rural site conditions.

The plant survival rate was 96 percent. At 5 years
of age the plants attained an average height of
11.54m and an average diameter (dbh) of 11.64-
cm. The yield of fuel wood, including bark and
branches, was 139.1 t/ha at 12 percent moisture
content. The results show good prospects for
increasing fuel wood plantation of the provenance
in rural waste and marginal lands.
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FISHERIES AND WETLANDS

59 Aguero, M., S. Haq., A.K.A. Rahman
and M. Ahmed, eds. 1989. Inland fish-
eries management in Bangladesh. De-
partment of Fisheries, Bangladesh;
Bangladesh Center for Advanced Stud-
ies (BCAS), Dhaka; International Cen-
ter for Living Aquatic Resource Man-
agement (ICLARM), Manila, Philip-
pines.

This book is a compilation of articles presented in
the Workshop on Experiments in New Approaches
to the Improved Management of Open-water
Fisheries in Bangladesh held in Dhaka in January
1989. The articles deal with various issues related
to fishing activities in Bangladesh, including
fisheries ecosystems and fishing communities. It
discusses the biological, ecological, social, and
economic factors of fishing activities.

60 Ahmed, A.T.A. 1994. Biodiversity and
the role of Zoologists. Souvenir, 9th
Zoological Conference of the Zoological
Society of Bangladesh held at the
Department of Zoology, Dhaka Univer-
sity, 26-28 January, 1994.

This paper defines biological diversity in the
context of habitat and ecosystem and highlights the
state of biodiversity in Bangladesh, emphasizing
the aquatic resources. It points out some impacts
of Farraka Barrage on the agricultural and fisher-
ies resources in the context of surface water flow
and salinity intrusion. It also suggests research
needs and covers management aspects of
biodiversity.

61 Ahmed, R.; Hirst, Stanley M.; Livings-
ton, Ron D.; and Pooley, Michael R.
1993. Considerations for a national
wetland inventory. In Freshwater wet-
lands in Bangladesh: Issues and

approaches for management, A. Nishat,
Z. Hussain, M.K. Roy, and A. Karim,
eds. IUCN—The World Conservation
Union, Bangladesh. pp. 245-253

This paper discusses how land and water resource
development activities have caused significant
reductions in Bangladesh’s wetlands. It suggests
that conservation of the remaining wetlands and
their sustainable management requires accurate and
updated inventory information. It also discusses
the need for a national inventory to establish and
monitor the conservation and management status of
wetlands. It suggests that a national inventory
would require the establishment of a group with
the full capability for remote sensing, image analy-
sis, a geographic information system to manage
the database, a number of field survey teams to
collect relevant ecological and land use data, a
national committee to coordinate and review the
progress and products of the inventory, and suffi-
cient budget to maintain the activities for an initial
period of at least one year. The paper recommends
the need for a pilot study to develop appropriate
methodologies and institutions for the main inven-
tory.

62 Akhtaruzzaman, M. 1988. A Study on
the production of kio-fish (Anabus
testudineus) under semi-intensive culture

system. Journal of Zoology, 3:39-43.

The study discussed the monoculture of Anabus
testudineus (Bloch) under semi-intensive culture
system. Fingerlings (average wt. 8-9g) were
stocked at a density of 16,000/ha in three 0.028ha
ponds. They were fed six days per week with a
mixture of rice bran, mustard oil cake, and fish
meal at a ratio of 3:1:1. Feed was given daily at
the rate of 5-6% of the estimated body weight of
the stocked fish. The study found that after five
months the average yield was 450 kg/ha and
average survival was 78%.
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63 Akhter, J.N.; Halder, G.C.; and Majid,
M.A. 1994. Development of pen culture
technology in irrigation canals., Paper
presented at the 9th Zoological Confer-
ence of the Zoological Society of Bangla-
desh held at the Department of Zoology,
Dhaka University, 26-28 January, 1994.

This paper presents the result of the trials of pen
culture of carps in canals of Chandpur Irrigation
Project (CIP). The stocked species were rui,
mrigel, catla, silver carp, and common carp at a
ratio of 30, 20, 10, 10, and 30%, respectively,
with densities of 10,000 (970kg), 15,000 (100kg),
20,000 (140kg) per ha. The results of three treat-
ments after six months of rearing were 1.27, 1.69,
and 2.68 tons/ha. In the authors’ opinion there are
prospects for fish production in irrigation canals
within FCD/I projects.

64 Ali, M.L. 1989. Survey and data collec-
tion in rural fishing communities for
fisheries resources management in Ban-
gladesh. In Inland fisheries management
in Bangladesh, M. Agiiero, S. Hugq,
A.K.A. Rahman and M. Ahmed, eds.
Department of Fisheries, Dhaka, Ban-
gladesh; Bangladesh Center for
Advanced Studies, Dhaka, Bangladesh;
and International Center for Living
Aquatic Resources Management, Ma-
nila, Philippines. pp. 61-70.

This paper describes the existing survey and data
collection system in the fisheries sector of Bangla-
desh. It reports that a frame survey followed by
regular catch assessment survey are being carried
out by the Department of Fisheries (DOF) through
the FAO/UNDP-supported Bangladesh Fisheries
Resources Survey System Project initiated in 1979.
The paper adds that more detailed environmental,
technological, biological, and socioeconomic data
are being collected in 12 sites through the project
"Experiments in New Approaches to the Improved
Management of Open-water Fisheries in Bangla-
desh" since 1986 . The paper makes recommen-

dations for improveing and strengthening of the
fisheries statistical system in Bangladesh.

65 Ali, M.Y. 1989. Environment, conserva-
tion and fishery resources in Bangla-
desh. In Inland fisheries management in
Bangladesh, M. Agiiero, S. Hug,
A.K.A. Rahman, and M. Ahmed, eds.
Department of Fisheries, Dhaka, Ban-
gladesh; Bangladesh Center Advanced
Studies, Dhaka, Bangladesh; and Inter-
national Center for Living Aquatic
Resources Management, Manila, Philip-
pines. pp. 36-52.

This paper highlights the importance of the floodp-
lains during the monsoon season in the continua-
tion and sustenance of the stocks of a large variety
of fish species as the inland fishery production
system, consisting of rivers, floodplains, beels,
and estuaries, is a single integrated system. It dis-
cusses the impacts of some flood control, drainage
and irrigation (FCDA\I) projects on the fish produc-
tion system. The impacts of submersible embank-
ments on the aquatic production system and spe-
cies diversity in haor areas are discussed. It also
discusses the withdrawal of irrigation water from
large water bodies such as the oxbow lakes of the
Jessore area and perennial beels. The effects of
this on the fishery production system are indicated.
The fish and prawn resources of the inland water
fishery are discussed. The paper also addresses the
possible industrial and chemical pollution impacts
on fisheries, particularly those caused by agricul-
tural pesticides. It also discusses conservation
measures to sustain the populations and stocks of
various fish species, as well as the enforcement of
those measures.

66 Ali, M.Y. 1994. Fisheries and Environ-
ment. Environment and Development in
Bangladesh, vol. 2. A.A. Rahman, §.
Haq, R. Haider, and E.G. Jansen, eds.
Universily Press Limited.
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This section of the book has elaborate description
of fisheries resources (capture and culture), con-
straints, potentials, and some aspects of the biolo-
gy of floodplain species in Bangladesh.

67 Ali, S. 1984. Marine Resources of Ban-
gladesh. Proceedings of the 4th National
Zoological Conference, Bangladesh.
Dhaka. p. 121.

This paper gives an overview of fin fish, shell
fish, and turtle and plant communities in the Bay
of Bengal. It recommends carrying out intensive
investigation of marine resources of Bangladesh.

68 Bangladesh Center for Advanced Stud-
ies (BCAS). 1991. Floodplain Production
Monitoring Initial Study Report. Third
Fisheries Project. Department of Fisher-
ies, Government of Bangladesh.

The methods and techniques monitoring floodplain
capture fisheries are described in this report. The
methods cover both the households and gear-
dependent monitoring systems for estimating
production. The socioeconomic survey method for
fishing households is also described.

69 Bennett, S.L., Anisuzzaman, K., and
S.M.A. Rashid. 1993. Potential initia-
tives for wetland management in the
north eastern region of Bangladesh. In
Freshwater wetlands in Bangladesh:
Issues and approaches for management,
A. Nishat, Z. Hussain, M.K. Roy, and

A. Karim, eds. IUCN—The World
Conservation Union, Bangladesh.PP
255-261.

This paper documents the initiatives that have been
formulated for inclusion in the regional water
management plan (presently under preparation)
covering the northeastern region of Bangladesh. It
is suggested that development of a regional water
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management plan requires an understanding of all
water-related aspects of regional development
including hydrology, sedimentation, agriculture,
fisheries, and wetland ecosystem. The initiatives
recommended include community-based manage-
ment of rotating bird sanctuaries, community-
based resource management for wetland sites,
afforestation of economically important swamps,
monitoring of wetland sites of ecological impor-
tance, farming of highly valued wildlife, restora-
tion of endangered plant species, water quality
management, and strengthening institutional
support. It also recommends potential initiatives in
agriculture and fisheries.

70 Chowdhury, Z.A.; Sada, N.M.; and
Khan, M.G. 1994. Exploitation of fish
and shrimp by beach seine fishery at
Teknaf, Cox’s Bazar. Paper presented
at the 9th Zoological Conference of the
Zoological Society of Bangladesh held at
the Department of Zoology, Dhaka
University, 26-28 January, 1994.

The paper reports the major research findings of a
year-long study conducted from March 1988 to
February 1989 in two stations where high concen-
trations of beach seine nets were operated. The
study recorded a total of 78 species of fin fish and
shell fish of which seven were penaeids, four
carideans, sergestid, Alphid shrimp, crab, squilla
and 32 species/groups of fin fishes. The dominant
species at sampling station-I (Teknaf seacoast)
were Hilsha filigera, other clupeids, engaulids,
Johnius dussumerii, Lepturacanthus savala, and
other fish and shrimp. At sampling station-II (Naf
river estuary), the predominant species were
Johnius bengeerii, Otolithoides pama, engraulids,
and clupeids. These were followed by
Metapenaeus brevicornis, Acetes indicus, Liza
tade, Pomadasys hasta, Palaemon styliferus,
Lepturacanthus savala, Parapenaeopsis stylifera,
Penaeus indicus, Metapenaeus monoceros, and
other organisms.
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71 Cooper, G.P. 1977. Development of
Fisheries in the Chandpur, Muhuri and
Karnaphuli (Halda and Ichamati) Irri-
gation and Flood Control Projects. W-
orking Document no. 4. Directorate of
Fisheries. Snell Environmental group
INC., Michigan, USA.

This document highlights the results of the socio-
economics and catch assessment data in the
Chandpur, Muhuri, Halda and Ichamati project
areas.

72 Department of Fisheries (DOF), Bangla-
desh. 1983-84, 1984-85, 1985-86, 1986-
87, 1987-88, 1988-89. Fish Catch Statis-
tics of Bangladesh. Dhaka.

These annual publications of the DOF include fish
catch data (yield) by habitat, species group, fisher-
men, area (district) in Bangladesh. They also
include data on carp spawn production in hatcher-
ies and the natural spawn collected from river
sources.

73 De Silva, S.S. 1987. Reservoir Fish
Management and Development in Asia.
Proceedings of a workshop held in
Kathmandu, Nepal, 23-28 November,
1987.

This publication covers the state of reservoir
fisheries research in Asian countries, including
Bangladesh. The topics covered include: existing
state of fisheries, limnological, biological, and
management aspects of reservoir management in
Asian countries.

74 Doha, S. 1973. Fisheries of the districls
of Mymensingh and Tangail. Bangla-
desh Journal of Zoology 1(1):1-10.

This paper provides a detailed checklist of 106
species of fish belonging to 68 genera and 34

families observed in the rivers and swamps of
Mymensingh and Tangail districts.

75 Dugan, Patrick J. 1993. Wetland man-
agement: An infernational perspective.
In Freshwater wetlands in Bangladesh:
Issues and approaches for management,
A. Nishat, Z. Hussain, M.K. Roy, and

A. Karim, eds. IUCN—The World
Conservation Union, Bangladesh.pp
263-273.

Throughout the world, wetlands have been degrad-
ed by draining, dredging, and filling as dams have
been built and water diverted, and as wetlands
have been converted into agricultural land. This
paper briefly reviews the areas of major wetland
loss all over the globe. In recognition of the
importance of wetlands and the environmental,
social, and economic consequences of wetland
loss, a growing number of countries have initiated
national programs to address wetland conservation
needs. National programs are being developed in
many countries. This paper reviews the approaches
taken by Canada, Uganda, and Vietnam. It also
presents an overview of international conventions
and efforts discussing the provisions of the Ramsar
Convention, World Heritage Convention, Bonn
Convention, and Biological Diversity Convention.
It summarizes international experiences, initiatives,
and lessons learned upon which a wetland manage-
ment approach for Bangladesh may be built. The
salient points of these are recognition of their
economic value and preparation of a national
program based on a national policy that ensures
that inter-sectoral concerns will be addressed and
rural communities will be consulted.

76 FAO. 1996. Aspects of the Management
of Inland Water for Fisheries. FAO
Fisheries Technical paper no. 161.
FIRS/T 161.

This document outlines the effects of changes in
water quality on fisheries as well as impacts of
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various types of water management/control struc-
tures on fisheries.

77 FAP 2. 1992. Agriculture and fisheries.
North West Regional Study Draft Final
Report, Vol. 12. Bangladesh Flood Plan
Coordination Orgaization, Dhaka.

This report outlines the present status of agricul-
ture and fisheries resources and practices in the
area by water depth, land and wetland types,
project options, and impacts on resources compo-
nents.

78 FAP 3.1. 1993. Final Feasibility Report:
Main Report. Jamalpur Priority Project
Study. Bangladesh Flood Plan Coordi-
nation Organization, Dhaka.

This report has a section on fisheries that includes
a fisheries assessment methodology, the present
state of culture and capture fisheries resources in
the project area (habitats, production, and manage-
ment). It also analyzes the impact of the proposed
project on fisheries and suggests a fisheries devel-
opment plan.

79 FAP 6. 1993. Fisheries specialist study.
Northeast Regional Water Management
Project Draft Final Report. Bangladesh
Flood Plan Coordination Organization,
Dhaka.

This report has detailed descriptions of fisheries
resources (habitats, biodiversity, production, some
aspects of biology of floodplain species), flood
control projects, fisheries mitigation measures, etc.
in the Northeast Region of Bangladesh.

80 FAP 6. July 1994. Northeast regional
water management project: Fishpass
Pilot Project implementation plan, final
draft. Report prepared by Shawinigan

79

Lavalin Inc., Northwest Hydraulic Con-
sultants, CIDA.

This document describes the loss of floodplain
fisheries production and species diversity within
the Manu river flood control project in
Moulvibazar district. A detailed design of an
appropriate fish pass is described in the paper and
a feasibility of installing the fish pass on experi-
mental basis in the Manu river project is also dis-
cussed.

81 FAP 17. 1992. Inception report: Phase
1. Fisheries Study, Bangladesh Flood
Plan Coordination Organization, Dhaka.

This report outlines the project background, scope
of work, study approach, and the basic principals
of fish population dynamics in floodplain ecosys-
tems. It also predicts the impacts of flood control
structures will have on capture fisheries and on the
different communities of people.

82 FAP 17. 1994. Final report (Draft):
Main volume. Fisheries Study, Bangla-
desh Flood Plan Coordination Organiza-
tion, Dhaka.

This report summarized the findings of fisheries
studies and socio-economic studies conducted in
different regions of the country over 18 months.
The fisheries studies include catch monitoring in
the primary (Ganges-Padma and Jamuna-Brahm-
aputra), secondary and tertiary rivers, floodplains,
and canals. The report compares fish production in
the wetlands inside and outside of some FCD/I
projects. The socio-economic studies cover the
issues like impact of flood control projects on
fisheries production and ichthyodiversity, fisheries
access, professional fishing communities, part-time
and subsistence fishing families. Information on
fish consumption was collected and fisheries
impact and economics of flood control were
assessed.
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83 FAP 17. 1994. Final report (Draft):
Supporting volume 1. Fisheries Study,
Tangail Compartmentalization Pilot
Project. Bangladesh Flood Plan Coordi-
nation Organization, Dhaka.

This report presents the major research findings of
an 18-month long study on monitoring fish catch
in rivers, beels, canals and floodlands both inside
and outside of the proposed Compartmentalization
Pilot Project in Tangail. Comparative analyses of
catch effort, species diversity and production
inside and outside the project is made.

84 FAP 17. 1994. Final report (Draft):
Supporting volume 2. Fisheries Study,
Satla-Bagda Poder 1. Bangladesh Flood
Plan Coordination Organization, Dhaka.

This report presents findings of an 18-month long
fisheries monitoring program conducted within the
Satla-Bagda FCDI project located in the south west
in between Gopalgonj and Madaripur. The study
monitored fish catch in various wetlands within the
project and made comparisons with that outside the
project. It found that the catch effort and catch
rate are higher outside than inside the FCDI
project. The study found lesser number of species
within the project with greater dominance of
floodplain species over the migratory species.

85 FAP 17. 1994. Final report (Draft):
Supporting volume 3. Fisheries Study,
Chatla-Fukurhati Project. Bangladesh
Flood Plan Coordination Organization,
Dhaka.

This report documents the findings of an 18-month
long study on monitoring fish catch in rivers,
beels, canals and floodlands both inside and
outside of Chatla-Pukurhati FCD project located in
the south west in between Faridpur and
Madaripur. Comparative analyses is made of catch
effort, species diversity, production, water quality
inside and outside the project. The study identified

kua fishing as an important fisheries activity in the
area.

86 FAP 17. 1994. Final report (Draft):
Supporting volume 12. Village Study,
Pabna Irrigation and Rural Develop-
ment Project. Bangladesh Flood Plan
Coordination Organization, Dhaka.

This report presents the findings of village studies
conducted in Chalan Beel Polder B located in
Natore and Bogra districts. It describes the impacts
of FCDI projects on fishing communities, distribu-
tion of fisheries benefits, seasonal variation of
fisheries activity, access regulation and the agricul-
ture-fisheries controversy. The study also dealt
with livelihood in general within the project.

87 FAP 17. 1994. Final report (Draft):
Supporting volume 13. Village Study,
Pabna Irrigation and Rural Develop-
ment Project. Bangladesh Flood Plan
Coordination Organization, Dhaka.

This report documents the results of village studies
conducted within the Pabna Irrigation and Rural
Development Project. The study produced the site
specific output on issues like impacts of FCDI
projects on fishing communities, distribution of
fisheries benefits, seasonal variation of fisheries
activity, access regulation, and the controversy
between agriculture and fisheries.

88 FAP 17. 1994. Final report (Draft):
Supporting volume 14. Village Study,
The Kai Project and Dekker Haor. Ban-
gladesh Flood Plan Coordination Orga-
nization, Dhaka.

This report discusses the findings of socio-eco-
nomic studies conducted in haor area in Sunamg-
onj district. Data and information on impacts of
submersible embankments on fisheries resources
were collected for study. Impacts of submersible
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embankment ‘on both the professional and subsis-
tence fishing communities, fishing pattern, liveli-
hood and dependence on fisheries resources, and
access rights were assessed. The agriculture-
fisheries controversy was discussed.

89 FAP 17. 1994. Final report (Draft):
Supporting volume 15. Village Study,
Chatla-Fukurhati Scheme. Bangladesh
Flood Plan Coordination Organization,
Dhaka.

This report discusses the findings of village studies
conducted in Chatla-Fukurhati Beel Drainage
scheme of BWDB located in Bhanga thana under
Faridpur district. Data and information were
collected on the impacts of beel drainage scheme
on fisheries resources, traditional fishing commu-
nities, changes in fishing pattern, dependence on
fisheries, access rights and agriculture.

90 FAP 17. 1994. Final report (Draft):
Supporting volume 16. Village Study,
Satla-Bagda Polder 1. Bangladesh Flood
Plan Coordination Organization, Dhaka.

This report documents the results of a village
study conducted inside and outside the Satla-Bagda
Polder 1: an FCDI project of BWDB located in
Gopalgonj and Barisal districts. Data and informa-
tion were collected on the impacts of the project
on fisheries resources. Changes in fishing profes-
sion, access rights, and dependence on fisheries
for livelihood were assessed..

91 FAP 17. 1994. Final report (Draft):
Supporting volume 23. The use of passes
and water regulators to allow move-
ments of fish through FDC/I structures.
Overseas Development Adminstration,
U.K. Bangladesh Flood Action Plan.
Dhaka.

’Di}

This report discusses losses of fish due to water
control structures in the typical FCD projects in
Bangladesh and suggested for installation of fish
friendly structures in order to facilitate fish migra-
tion through structures. The report also described
some suitable fish-friendly structures with detail
design.

92 FAP 17. 1994. Final report (Draft):
Supporting volume 24. Investigation of
Pesticide residue levels in Floodplain
fish in Bangladesh. Overseas Develop-
ment Adminstration, U.K. Bangladesh
Flood Action Plan. Dhaka.

This report presents the findings of the investiga-
tion on the pesticide residue in fish tissue. The
sample fish were collected from beels in Tangail
in March and April 1992. The study revealed low
levels of DDD and DDE, metabolites of DDT,
and also dieldrin in fish tissue. The result indicated
slight organochlorine pesticide pollution in flood-
plain ecosystem.

93 FAP 17. 1994. Final report (Draft):
Supporting volume 25. Nature and
extent of NGOs participation in Fisher-
ies Resource Development in Bangla-
desh. Overseas Development Adminst-
ration, U.K. Bangladesh Flood Action
Plan. Dhaka.

This report presents the findings of the investiga-
tion on the Non-Governmental Organizations
(NGOs) who are working in the fields of aquacul-
ture and fisheries development in Bangladesh. A
comprehensive list of NGOs is provided. Their
area of actvities, nature and types of aquaculture,
fisheries program and projects, skilled and non-
skilled man power in fisheries sector, and program
coverage in terms of area and benefiary groups,
program cost, etc. have been given in the report.
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94 FAP 17. 1994. Final report (Draft):
Supporting volume 26. An Annotated
Bibliography (1940-92) on the River and
Floodplain Fisheries Biology and Pro-
duction in Bangladesh and South Asia.
Overseas Development Adminstration,
U.K. Bangladesh Flood Action Plan.
Dhaka.

This bibliography includes published and unpub-
lished information on fish and prawns. Most
refernces listed in the biliography concern studies
undertaken in Bangladesh. The bibligraphy is
indexed using document numbers by species and
by subject to facilitate reference to the relevant
literature.

95 FAP 17. 1994. Final report (Draft):
Supporting volume 27. Review and
Bibliography of Nutrition in Bangla-
desh. Overseas Development Adminst-
ration, U.K. Bangladesh Flood Action
Plan. Dhaka.

This report presents the findings of the review of
literature on nutrition by the project team. Also
included is an annotated bibliography of nutrition
in Bangladesh. The report also discusses the issues
associated with nutritional status of people in rural
Bangladesh, impact of FCDI projects on nutrition,
impacts of fish consumption, dietary diversity and
household food security.

96 FAP 17. 1994. Final report (Draft):
Supporting volume 28. An Annotated
Bibliography of the Quality and Limno-
logy of Inland Freshwaters in Bangla-
desh. Overseas Development Adminst-
ration, U.K. Bangladesh Flood Action
Plan. Dhaka.

This document presents 185 annotated citations on
the quality and limnology of inland freshwaters in
Bangladesh. The bibligraphy is indexed using

document numbers by subject to facilitate refer-
ence to the relevant literature.

97 FAP 20. 1992. Interim report (Draft),
Annex 3: Fisheries and aquaculture.
Compartmentalization Pilot Project,
Tangail. Bangladesh Flood Plan Coordi-
nation Organization, Dhaka.

This report highlights the biological characteristics
of the fish community in Bangladesh, the present
status of capture fisheries resources in the project
area, and the possible impacts of different project
options on capture fisheries in the project area.

98 FAP 20. November 1993. Hatchling
migration in the Lohajong River: Pre-
liminary results of the special fisheries
study (draft). Compartmentalization
Pilot Project, Tangail. Working paper
CPPWP-93/04. Bangladesh Flood Plan
Coordination Organization, Dhaka.

This report discusses fish hatchling migration
pattern in the Lohajong river and describes migra-
tion timing, daily abundance, diurnal/nocturnal
variation, variation at different depths, etc. The
study results are based on daily sampling at select-
ed points along the Lohajong River from June to
October 1992 and June to October 1993.

99 Farooque, M. 1993. Laws on wetlands
in Bangladesh: A complex legal regime.
In Freshwater wetlands in Bangladesh:
Issues and approaches for management,
A. Nishat, Z. Hussain, M.K. Roy, and
A. Karim, eds. TUCN—The World
Conservation Union, Bangladesh. pp.
231-237

This paper briefly reviews the present legal status
of wetlands in Bangladesh and highlights the
serious legal limitations to their conservation.
There is a need to revise the existing legal frame-
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work and pertinent rules and regulations. The
policy and legislative or regulatory issues that are
responsible for destruction or degradation of wetl-
ands should be identified first. Wetlands for
conservation should be selected on the basis of an
inventory, and all wetlands may not be targeted
for such action. Sustainable development should be
the aim for those not targeted. The legal status
(including ownership, possession, and record of
right status) and institutional authority of the wetl-
ands need to be ascertained and existing provisions
may then be reviewed. Legislative measures
should be under a single regulatory framework,
which must be effective and workable. The paper
also presents a brief historical overview of the
regulatory framework of wetland management.

100  Karim, M. 1994. Shrimp seed resources
exploitation and utilization. Paper pre-
sented at the 9th Zoological Conference
of the Zoological Society of Bangladesh,
held at the Department of Zoology,
Dhaka University, 26-28 January, 1994.

This paper analyzes the seed demands of the
country’s 115,000 hectares of shrimp farms and
finds that most of them are collected from natural
sources by poor people living in the coastal area.
Due to a lack of technical knowledge and aware-
ness, huge quantities of seed are wasted every
year. The author suggests in-depth study of this
issue to reduce damage and to sustain the natural
population of shrimp.

101 Master Plan Organization (MPO). 1985.
Fisheries and flood control, drainage
and irrigation development, technical
report no. 17. Dhaka.

This report discusses some biological aspects of
selected floodplain fishes and highlights the im-
pacts of flood control, drainage and irrigation
(FCD/T) projects on capture fisheries production
and species diversity in the inland open waters of
Bangladesh.

G

102 Government of Bangladesh. 1991. Task
force report on Bangladesh development
strategies for the 1990’s. Environment
policy, vol. 4. University Press Limited.
pp- 91-107.

This report contains a fisheries section which
discusses fisheries resources, living aquatic re-
sources, and production of fish by species, by
habitat, and by location. It also assesses the im-
pacts of various anthropogenic interventions on
aquatic habitats and capture fisheries production
and biodiversity, water quality degradation, and
pollution.

103 Habib, M.A.B.; Ahmed, M.; Islam,
M.A.; and Haque, A.K.M.A. 1984.
Seasonal variations in benthic fauna in
relation to chemical condition of bottom
soil in two selected ponds. Proceedings
of the 4th National Zoological Confer-
ence, Bangladesh. Dhaka. 121 p.

This paper reports on the considerable monthly
and seasonal variations observed in the chemical
characteristics of soil and its effect on the growth
and abundance of bottom fauna in ponds. Fluctua-
tions of benthic fauna were found to be partially
related to pH, organic carbon, total nitrogen,
exchangeable K, Mg, and Na and inversely related
to nitrate-nitrogen in ponds.

104  Hamidur, Rahman Khan. 1993. Water
development activities and their impacts
on wetlands. In Freshwater wetlands in
Bangladesh: Issues and approaches for
management, A. Nishat, Z. Hussain,
M.K. Roy, and A. Karim, eds.
IUCN—The World Conservation Union,
Bangladesh. pp. 23-31

This paper presents an overview of water develop-
ment activities in Bangladesh and their impact on
wetlands. The development imperatives of the
recent past have guided the activities and invest-
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ments in the water sector toward the objective of
increased food grain production. Consequently,
improvements in water resources management
have taken place in water level control in the
monsoon season and in expanding water supply for
irrigation in the dry season. Flood control and
drainage projects have been built consisting of
embankments, river closures, excavation of drain-
age channels, and the construction of drainage
control structures. Embankments stop overbank
flooding from rivers and the control structures
prevent back flow from high river levels into low-
lying areas. This results in the reduction of wet-
land areas. Such lowering of flood water levels is
intended to increase the intensity of agricultural
activities in lands which used to be subjected to
medium and deep flooding. The irrigation consists
mainly of small manual and power pumps to lift
surface or groundwater with earthen distribution
systems constructed by the farmers. The exploita-
tion of surface water by low-lift pumps during dry
season dried up small rivers and natural water
bodies (beels, haors, and baors). Large groundwa-
ter withdrawals also lowers groundwater levels in
the dry season which reduces the availability of
dry-season surface water in wetlands. In other
words, large-scale utilization of surface and
groundwater has greatly reduced wetland areas.

105  Haque, A.K.M.A. 1989. Environment,
conservation and management of fishery
resources in Bangladesh. In Inland
fisheries management in Bangladesh, M.
Agiiero, S. Huq, A.K.A. Rahman and
M. Ahmed, eds. Department of Fisher-
ies, Dhaka, Bangladesh; Bangladesh
Center for Advanced Studies, Dhaka,
Bangladesh; and International Center
for Living Aquatic Resources Manage-
ment, Manila, Philippines. pp. 24-35.

This paper points out the key requisite for the
efficient management of fishery resources is
management of the environment, which contributes
to the sustainability of fish populations. Pollution
of the aquatic environment of Bangladesh is

already causing concern among fisheries people.
This paper suggest an urgent need to know the
nature and effects on fish stocks of all industrial,
agricultural, and medical chemicals. There is also
a need to understand the physiology and nature of
responses fish have to various environmental
stimuli.

Mere enactment of legislation is not enough; there
has to be an effective mechanism to enforce
legislation. The estuarine area and Kaptai Lake
call for special treatment so as to reap the maxi-
mum benefit from their vast potential. There
should be a system for easy flow of information
and experience, and easy interaction among gov-
ernment agencies, NGOs, scientists, fish culturists,
and the fishing population. The latest satellite
imagery technology may be of help in tacking
many fish management problems.

106  Hossain, S.M. Altaf; Ali, M.M.; Dewan,
Somen; and Islam, M.S. 1988. Rice-fish
culture: An adoptable technology for
Bangladesh. Bangladesh Journal of
Extension Education, 3(1): pp 39-45.

Experiments on rice-fish culture were carried out
in farmers’ fields in the of village Kazirshimla
(Trishal Upazila, Mymensingh District) and at the
Agronomy Field Laboratory, Bangladesh Agricul-
tural University, during 1985-1987. In this study,
fish fingerlings of rui (Labeo rohita), catla (Catla
catla), mrigal (Cirrhina mrigala), silver carp
(Hypophthalmichthys molitrix), bagna (Cirrhina
reba), mirror carp (Cyprinus carpio), and Thai
sarputi (Puntius gonionotus) were stocked in
different combinations, compositions, and densi-
ties. Of all these species, mirror carp showed the
highest average growth at the Agronomy Field
Laboratory, followed by Thai sarpuri. In the
farmers’ fields, Thai sarputi showed the highest
average growth.

The net income obtained at the Agronomy Field
Laboratory and farmers’ fields in 1987 were
Tk.4,094/ha and Tk.2,672/ha, respectively.
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Mirror carp and Thai sarputi were found the best
for rice fish culture in the country’s existing
environmental conditions.

107  Huq, Md. Fazlul. 1993. Institutional
aspects of wetland management in Ban-
gladesh. In Freshwater wetlands in
Bangladesh: Issues and approaches for
management. A. Nishat, Z. Hussain,
M.K. Roy, and A. Karim, eds.
IUCN—The World Conservation Union,
Bangladesh. pp. 213-229.

This paper reviews the existing institutional ar-
rangements and capabilities for wetland manage-
ment in Bangladesh. Discussion on the adminstra-
tive resources including institutions, policies, laws,
research organizations and NGOs have been
included to highlight the present status of manage-
ment capabilities. Management issues have been
identified and alternative strategies suggested for
sustainable management. Basic steps for drawing
up a management plan for wetlands in Bangladesh
have been discussed in brief. An action plan
recommendation have been suggested with pro-
posed outlines for an integrated and improved
institutionalized approach to wetland management.

108  Hugq, S.M. Imamul and Kamal, Golam
Monowar. 1993. Characteristics and
dynamics of wetlands soils. In Freshwa-
ter wetlands in Bangladesh: Issues and
approaches for management. A. Nishat,
Z. Hussain, M.K. Roy, and A. Karim,
eds. IUCN—The World Conservation
Union, Bangladesh. pp. 33-59.

This paper discussed wetland soils types in Bangla-
desh. Out of a total 483 soil series, around 416
have developed under aquic moisture regime. Most
of Bangladesh’s mineral soils contain less than 3%
organic matter which is the standard for wetland
soils of tropical Asia. The pH of mineral wetland
soils is around 7.0 becoming acidic or alkaline on
drying depending upon parent material while the

)

organic wetland soils are acidic. The CEC of
mineral wetland soils ranged between 10 and 20
meq %, while that of organic wetland soils,
because of the presence of high clay content, is
relatively higher. The organic wetland soils are
deficient in some micro nutrients. A substantial
change occurs in the influx and afflux of various
nutrients including the organic matter turn over in
the wetland soils which is mostly controlled by the
source of water, the positional situation of the
wetlands and the parent materials. The nutrient
dynamics of a few wetland soils and water of Ban-
gladesh are also discussed.

109  Islam, A.K.M. Nazrul. 1993. Ecological
characteristics of freshwater wetlands.
In Freshwater wetlands in Bangladesh:
Issues and approaches for management,
A. Nishat, Z. Hussain, M.K. Roy, and
A. Karim, eds. IUCN—The World
Conservation Union, Bangladesh. pp.
65-73

This paper presents a conceptual framework for
the role of hydrology in wetland ecosystems and
classifies wetland systems based on a hydrodynam-
ic energy gradient. The physical parameters of
three freshwater wetland ecosystems (marshes,
baors and haors) are evaluated.

110  Islam, A.K.M. Nurul, 1993. Limnology
and pollution of wetlands. In Freshwa-
ter wetlands in Bangladesh: Issues and
approaches for management, A. Nishat,
Z. Hussain, M.K. Roy, and A. Karim,
eds. IUCN—The World Conservation
Union, Bangladesh. pp. 123-145.

This paper discusses the limnological characteris-
tics of freshwater wetlands of Bangladesh. Review-
ing the historical transformation of these wetlands,
it shows that a complex interaction of man and
natural processes—river bed evolution, extensive
flood control and irrigation works, and excessive
pollutants—have caused changes in wetland fea-

Annotated Bibliography on Environment
Environmental Study (FAP 16)

27



tures and rendered them ecologically fragile. The
productivity and trophic status of freshwater
wetlands in Bangladesh and their adjacent areas is
discussed using various case studies. Phytopla-
nkton productivity in some beels was found to
convert only 5-21% (or 15-30%) of energy and a
major contributor was found to be macrophytes.
Major pollution sources, both point and non-point,
that cause environmental hazards in the wetlands
are identified. These are mainly chemical and
biological in nature. These pollutants have caused
as many as 32 waterborne diseases, including
cholera, dysentery, diarrhoea, typhoid, and shigel-
losis. Many diseases of fish, waterfowl, cattle, and
other animals are related to eutrophication and
pollution of the wetlands. Freshwater wetlands of
Bangladesh exceed the limit of natural purification.
a number of recommendations are made to miti-
gate eutrophication and pollution problems. Popu-
lation, poverty, pollution, productivity (biologi-
cal), politics, progress,and prejudices constrain the
conservation of the wetlands.

111 Jyotirmoy, Talukder. 1993. Socio-eco-
nomic issues in management of freshwa-
ter wetlands in Bangladesh. In Freshwa-
ter wetlands in Bangladesh: Issues and
approaches for management, A. Nishat,
Z. Hussain, M.K. Roy, and A. Karim,
eds. IUCN—The World Conservation
Union, Bangladesh. pp. 187-197.

This article examines the socioeconomic and
administrative issues related to the management of
Jjalmahals to develop an understanding of present-
day conflicts in land use management. Social
conflicts resulting from jalmahal management are
also highlighted. The paper reviews human settle-
ment patterns and the process of resource tapping
from the haors. It proposes an approach for
sustainable management of haors through effective
involvement of local people on a "community-
based management" methodology. This paper is
based on two monographs—one on Kaliagota Haor
and the other on Shanir Haor—produced by the
Socio-Anthropological Team of FAP 6.

112 Karim, A. 1993. Plant diversity and
their conservation in freshwater wet-
lands. In Freshwater wetlands in Ban-
gladesh: Issues and approaches for
management, A. Nishat, Z. Hussain,
M.K. Roy, and A. Karim, eds.
IUCN—The World Conservation Union,
Bangladesh pp. 75-104.

This paper discusses the conservation of plant di-
versity in freshwater wetlands in Bangladesh. It
documents and discusses the different life forms
and communities in the wetlands and describes
their distribution in six ecological zones. About
158 species belonging to 49 families are identified.
The changing condition of the landscape due to
geotectonic change within a very short period of
time and increasing human intervention disrupt the
patterns and processes of vegetation development
in wetlands. Aldrovanda vesiculosa and Rosa invo-
lucrata have been identified as locally threatened
species, and freshwater swamp forest consisting of
Barringtonia acutangula, Pongamia glabra and
Crataeva nurvala is the most threatened vegetation
due to over-exploitation and sedimentation. The
paper points out that deep tillage for cultivating
HYV in the wetlands disturbs the natural seed
bank and that leads to loss of plant diversity.
Conservation of wetland plants is recommended.
Immediate protection measures for the Tanguar
Haor system and Bara Haor in the northeast region
is also recommended. Adoption of a policy and
legal framework, integrated conservation manage-
ment, and research are identified as essential for
the restoration of threatened plants communities.

113 Khan, A. Ali. 1993. Freshwater wet-
lands in Bangladesh: Opportunities and
options. In Freshwater wetlands in
Bangladesh: Issues and approaches for
management, A. Nishat, Z. Hussain,
M.K. Roy, and A. Karim. IUCN—The
World Conservation Union, Bangladesh.

pp.1-8.
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This paper contains an account of the state of
wetlands in Bangladesh. While recent rapid expan-
sion of physical infrastructure in the floodplains
and wetlands yielded two beneficial
effects—increased food production and improved
road communication—their adverse effects on
fisheries, wildlife, and the ecosystem have had far-
reaching consequences. The paper recommends
urgent action to arrest further degradation of
wetlands due to human interference. It suggests
three distinct, though not mutually exclusive,
strategies for preserving the wetlands of Bangla-
desh. These are: a moratorium on development in
at least a few ecologically sensitive wetlands,
inclusion of environmental mitigation components
in all development projects in the wetlands and
rehabilitation of critically essential degraded
wetlands. The success of such an approach is
contingent on continuous research and monitoring
of wetlands.

114  Khan, Y.S.A. 1984. Marine fisheries
resources of Bangladesh. Paper present-
ed at the 4th Zoological Conference of
the Zoological Society of Bangladesh,
March 15-17 1984. Dhaka

This article discusses the territorial area (1 million
ha) of the Bay of Bengal and the richness of its
aquatic life. It also reviews the work of surveys
done on different aspects of the bay ecology. Some
examples of demarsal and pelagic fish and shrimps
are given. Causes of pollution and environmental
alteration in the coastline are also discussed.

115  Molla, Atiar Rahman and Islam, S.M.
Fakrul. 1986. Development of fisheries
in Bangladesh. Bangladesh Journal of
Aquaculture, 8(1):25-35.

This paper points out that there exits a tremendous
potential for increasing fish production in Bangla-
desh. It also discusses the broad objectives of fish-
eries development, natural endowments of fisheries
resources, socio-economic constraints on fish pro-

%0

duction, trends of fish consumption, and future de-
mand. The document also points out the fisheries
consequences of grain-biased food production
strategies in Bangladesh. On the basis of available
data, the authors have recommended some policies
and strategies for the development of fisheries re-
sources in Bangladesh.

116 Mustafa, M.G. and Dey, M.P. 19%4,
The effects of environmental factors in
the ecosystem of the Bay of Bengal,
Bangladesh. Paper presented at the 9th
Zoological Conference of the Zoological
Society of Bangladesh held at the De-
partment of Zoology, Dhaka University,
26-28 January, 1994,

This paper describes the results of an oceano-
graphic survey during a long-term systematic
program of bottom and shrimp trawling in the
territorial waters of Bangladesh. The Bay of
Bengal is characterized by river discharge from the
mainland. This dynamic character involves chang-
es in the ecosystem, stability of depth, and water
quality. This study reveals the responses of the bay
to seasonal variations in temperature, salinity, and
turbidity.

117  Nishat, A. 1993. Freshwater wetlands in
Bangladesh: Status and issues. In Fresh-
water wetlands in Bangladesh: Issues
and approaches for management, A.
Nishat, Z. Hussain, M.K. Roy, and A.
Karim, eds. IUCN—The World Conser-
vation Union, Bangladesh. pp. 9-21.

This paper examines the definition of wetlands
adopted at the RAMSAR convention and the
classification of wetlands as developed by IUCN.
The paper argues that haor areas, which offer a
complex ecological, hydrological, and geo-mor-
phological landscape system, contain all the ele-
ments of freshwater marshes, floodplains, swamp
forests and lakes. The study covers all issues
related to the conservation and sustainable manage-
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ment of freshwater wetlands. The paper describes
the characteristics of wetlands in Bangladesh and
identifies various causes of their degradation.
Present-day development activities in haors are
directly linked with agricultural practices and
cropping seasons. There are two distinct approach-
es. One provides protection against early monsoon
flood with the help of submersible dikes to save
boro crops. The other protects against the main
monsoon flood and requires high embankments.
The paper evaluates the negative and positive
impacts of these activities and finds that submers-
ible dikes are more acceptable to local people.

118 Nuruzzaman, A.K.M. 1991. Effects of
environmental modifications on riverine
fisheries in Bangladesh. Paper presented
at World Fisheries Congress held in
Athens, Greece, 14-19 April 1991.

This paper highlights the effects of various human
actions, flood control and drainage projects, and
pollution and sedimentation on fisheries resources.

119  Patra, R.W.R and Azadi, M.A. 1985.
Hydrological conditions influencing the
spawning of major carps in the Halda
River, Chittagong, Bangladesh. Bangla-
desh Journal of Zoology 13(2):63-72.

This study concludes that the spawning of major
carps is favored by a combination of some envi-
ronmental factors that stimulate the biological
process. The following possible environmental
factors are described in the paper: 1. abrupt rise of
water level due to monsoon flooding; 2. increasing
current velocity and turbidity; 3. decreasing water
temperature, DO, and conductivity; 4. slight acidic
water. Interactions of all these factors trigger carp
spawning in the Halda River.

120 Rahman, A.K.A. 1993. Wetlands and
fisheries. In Freshwater wetlands in
Bangladesh: Issues and approaches for

management, A. Nishat, Z. Hussain,
M.K. Roy, and A. Karim, eds.
IUCN—The World Conservation Union,
Bangladesh. pp. 147-161.

The paper highlights causes of disappearing wetl-
ands in Bangladesh. It also documents that the
Inland fisheries cover an area of 4.3 million ha,
94% of which is open-water capture fisheries
supporting about 260 species of freshwater fish.
The paper identifies a host of man-made stresses,
such as large-scale water abstraction for irrigation;
construction of embankments for flood control;
siltation and soil erosion resulting f.rom deforesta-
tion in the catchment zones; water pollution from
industrial, agricultural, and municipal wastes; and
over-exploitation and destructive fishing practices.
It evaluates the potential of fisheries in paddy field
wetlands and recommends its introduction in
Bangladesh. It outlines an integrated management
approach for inland open-water fisheries.

121 Rahman, A.A., et al., eds. 1994, Envi-
ronmental aspects of surface water
systems of Bangladesh. University Press
Limited, Dhaka.

This book is a compilation of articles on water
resources issues from different disciplines. The
articles covers such diverse disciplines as the
natural and biological sciences, engineering,
health, and social sciences.

122 Rahman, A.K.A. 1989. Freshwater
fishes of Bangladesh. Zoological Society
of Bangladesh, Dhaka.

This book is the outcome of research on freshwa-
ter fish species diversity in Bangladesh. The book
provides scientific descriptions (diagnostic charac-
teristics with some aspects of biology) of 260
species under 145 genera and 55 families. It can
be used as a guide to work on fish taxonomy and
biology.
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123 Rahman, M. Mokhlesur. 1994. Commu-
nity-based management of wetland
resources in Bangladesh. Paper present-
ed at the 15th Annual Meeting of the
Society of Wetland Scientists, May 30-
June 3, 1994, Portland, Oregon, USA.

The paper points out the richness of wetland
resources in Bangladesh which cover an area of
4.3 million hectares, providing habitats for 400
vertebrate species, 300 plant species, and a wide
variety of invertebrates. It discusses people’s inter-
actions with wetlands. More than 1.1 million
people are estimated to be involved in commercial
fishing and 73% of rural families are engaged in
part-time subsistence fishing. In addition, wetlands
provide water for irrigation, navigation, and other
household uses. Millions of rural people depend
for their livelihood on wetlands. The paper high-
lights the declining trend of wetland resources in
Bangladesh and outlines a long-term environmental
management plan for sustaining wetlands and their
biodiversity. It focuses on the importance of a
community-based resource management approach
for the restoration, conservation, and management
of wetlands. It also highlights the possible ways of
educating and involving community people in
management processes, giving due consideration to
their perceptions and traditional beliefs.

124  Rahman, S.M. 1989. Fishing activity
and distribution of benefits in Bangla-
desh. In Inland fisheries management in
Bangladesh, M. Augero, S. Hugq,
A.K.A. Rahman, and M. Ahmed, eds.
Department of Fisheries, Dhaka, Ban-
gladesh; Bangladesh Center for
Advanced Studies, Dhaka, Bangladesh;
and International Center for Living
Aquatic Resources Management, Ma-
nila, Philippines. p. 102-117.

This study analyzes the economics of fishing
activities in four river sites in Bangladesh. The
analytical framework provides a basis for comput-
ing the costs and returns of various types of

oo

fishing gear used by fishing units in these sites.
Also provided are estimates of the catch per unit
of effort (CPUE) and catch rate for all four fishery
sites. The economic analysis reveals significant
economic rents and profits in all four sites. The
profitability of fishing is higher in the two sites
under the management of the Department of
Fisheries (DOF) compared to the other two fisher-
ies, which are under traditional management. The
study does not provide a causal explanation of
these differences. From implicit wage rate compu-
tations the study finds that fishing is relatively
more remunerative than alternative income-gener-
ating opportunities in and around the fishery site.

125  Rasid, H. and Mallik, A. 1993. Polder-
ing vs. compartmentalization: The
choice of flood control techniques in
Bangladesh. Environmental Manage-
ment 17, No. 1:59-71.

This paper is based on a case study of the impact
of the Dhaka-Narayanganj-Demra (DND) project.
The study found that the project alleviated flooding
but induced considerable environmental degrada-
tion due to stagnation of water, structural instabili-
ty of embankments, etc.

126  Reza, R. 1993. Wetland policies rules
and regulations in Bangladesh. In
Freshwater wetlands in Bangladesh:
Issues and approaches for management,
A. Nishat, Z. Hussain, M.K. Roy, and
A. Karim, eds. IUCN—The World
Conservation Union, Bangladesh. pp.
199-211.

This paper recognizes that wise application of
sustainable development principles to wetland
conservation will bring about multifarious benefits
to any country that has wetlands. The present
thrust of development activities in the wetland
areas of Bangladesh, has mainly aimed to meet de-
mands emanating from increasing demographic
pressure, and there is a lack of concern for manag-
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ing them in an ecologically sound manner. To
ensure the sustainable use and management of this
country's wetlands and promote development of
their ecological and socioeconomic functions and
for the long-term benefit of the people, the paper
proposes effective enforcement of existing rules
and regulations.

127 Sada, N.M. and Chowdhury, Z.A.
1994. Seasonal abundance and diversifi-
cation of species in the estuary at
Kumira, Chittagong. Paper presented at
the 9th Zoological Conference of the
Zoological Society of Bangladesh held at
the Department of Zoology, Dhaka

University, 26-28 January, 1994,

This paper presents the results of a year-long study
(December 1989-November 1990) of the estuarine
fauna of Kumira, Chittagong. A total of 35 species
were recorded, of which the dominant were
gobbies followed by crab, bombay duck, jaw fish
and other carideans. The catches peaked in March.

128 Sarker, A.L. 1994, Fish species diversity
for sustainable aquatic environment.
Paper presented at the 9th Zoological
Conference of the Zoological Society of
Bangladesh held at the Department of
Zoology, Dhaka University, 26-28 Janu-

ary, 1994,

This paper discusses the various ways in which the
environment is being degraded, and altering
natural fish production both in terms of quantity
and species diversity. Steps need to be taken to
ensure a sustainable environment for the sustained
development of the fisheries resources. Mitigation
measures as well as the prospects for the compen-
sation of fisheries losses and enhancement of
fisheries resources are also suggested.

129  Sarker, S.U.; Roy, P.C.; and Sarker,

N.J. 1994. Biodiversity in the resources

of Hail Haor and their environmental
impact and conservation. Paper present-
ed at the 9th Zoological Conference of
the Zoological Society of Bangladesh
held at the Department of Zoology,
Dhaka University, 26-28 January, 1994.

This paper documents the results of a study on
biodiversity of Hail haor (wetland) during the peri-
od from June 1992 to December 1993. The au-
thors identified 98 species of birds, 54 species of
fishes, 11 species of mammals, 5 species of
amphibians, 9 species of reptiles, 16 species of in-
vertebrates, and 37 species of aquatic vegetation.
About 22 species of animals and plants in the
wetland are found to be endangered. The author
suggests that the haor resources should be protect-
ed and be included on the Ramsar Convention list
as a wetland of international significance.

130  Sarker, S. Uddin. 1993. Faunal diversi-
ty and their conservation in freshwater
wetlands. In Freshwater wetlands in
Bangladesh: Issues and approaches for
management. A. Nishat, Z. Hussain,
M.K. Roy, and A. Karim, eds.
IUCN—The World Conservation Union,

Bangladesh. pp. 105-122.

This paper discusses the status, distribution, and
conservation of wetland fauna in Bangladesh. Of
the avifauna listed, 78 species are migratory and
129 are resident water birds that frequent the
wetlands. Among them ducks, lapwings, plovers,
cormorants, herons, gulls and terns are important.
Twenty-five species of resident and migratory
water birds are endangered and threatened and the
rest are vulnerable. The number of ducks in each
roosting site ranges from 2,000 to 5,000, and
there are about a hundred such sites in and near
the wetlands. Thousands of waders and other
waterfowl also visit the wetlands every winter.
Seasonal distribution shows that migrants begin to
arrive between mid-August and mid-November,
reach optimum in December-January, and begin to
return between February and May. Resident
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waterfowl breed in wetlands and nearby woodlands
in small groups. Large breeding colonies are rare
even in the Sundarbans. Breeding success is very
low owing to human disturbances and habitat
destruction. Ever-increasing human population,
hunting, trapping, lack of awareness, and absence
of wetland sanctuary and agro-chemical residues
are the main problems in conserving wetlands and
waterfowl in Bangladesh. In spite of a ban on the
trapping and hunting of waterfowl, such activities
happen frequently due to a lack of agencies to
enforce the law. The paper suggests undertaking a
detailed survey of wetland fauna and a the devel-
opment of a conservation and management plan for
the ecologically significant wetlands. It suggests
that Hakaluki, Hail, and Tanguar haors and some
suitable areas of the Jamuna River be declared
wetland sanctuaries for the protection of wetland
fauna.

131 Sharafuddin, A.M. 1993. Awareness
and public participation in wetland
management. In Freshwater wetlands in
Bangladesh: Issues and approaches for
management, A. Nishat, Z. Hussain,
M.K. Roy, and A. Karim, eds,
IUCN—The World Conservation Union,
Bangladesh. pp. 239-243.

For sustainable wetland management, the partici-
pation of local communities and creation of aware-
ness among all concerned is essential. This paper
stresses the need for making full use of all the
channels of formal and informal education in the
country to raising public awareness of wetland
management. Key actors in the conservation of
wetlands are the rural poor living in and around
the wetlands whose cooperation is of crucial
importance. Special attention therefore must be
given to raising awareness among the rural poor.
The paper recommends the inclusion of conserva-
tional issues in school curricula, effective utiliza-
tion of media, and arranging of social debates. It
also suggests the involvement of NGOs, utilization
of religious institutions in developing environmen-

.;)\/p\-j

tal ethics, and the involvement of women in
community programs.

132 Tsai, Chu-fa; Ali, L.M.; Hasan, S5.0.;
and Kasem, S.H.M.B. 1985. Carp
spawn fishery and implementation of

fishery regulation. Fisheries Information
Bulletin FRSS/Vol. BGD/79/015.

This document describes the state of the carp
spawn fishery in the Ganges, Brahmaputra, and
Meghna rivers in Bangladesh. It describes natural
spawn collection methods, gears used, type of
people involved, costs and income, collection
points, etc.

133 Zafar, M. 1994. On the occurrence of
milk fish Chanos chanos larvae in the
mangrove ecosystem of Kutubdia Chan-
nel, Bangladesh. Paper presented at the
9th Zoological Conference of the Zoo-
logical Society of Bangladesh held at the
Department of Zoology, Dhaka Univer-
sity. 26-28 January, 1994.

This study records the occurrence of milk fish
larvae in Bangladesh costal waters during the rainy
season (June to September) and found a positive
correlation between larval density and rainfall and
an inverse relation to salinity.

134  Zahir, Sadeque S. and Islam, M.
Aminul. 1993. Socio-economic charac-
teristics of reshwater wetlands in Ban-
gladesh. In Freshwater wetlands in
Bangladesh: Issues and approaches for
management. A. Nishat, Z. Hussain,
M.K. Roy, and A. Karim, eds.
IUCN—The World Conservation Union,
Bangladesh. pp. 179-186.

The unique socioeconomic features of the wetlands
of Bangladesh pose challenging issues for their
sustainable management and conservation. This
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paper attempts to understand the interaction be-
tween the social and physical dynamics of freshwa-
ter wetlands. All wetlands are flood-prone; hence,
agricultural practices have been adjusted to mini-
mize the risk of flooding. Human settlements are
of two types: densely populated clustered settle-
ments on high ground, which remain above water
during the monsoon, and elongated linear ones
along natural levees. The social organization of
these areas is unique as the geo-social units are
clearly demarcated in the wet months. These areas
have a larger than national average of Hindu
population (17%), the rest are Muslims. Occupa-
tional patterns follow religious lines: Muslims are
farmers and Hindus are in fishing and services
(teaching, medical, and legal professions). The
resolution of social disputes and the leadership
hierarchy transcend these occupational patterns.
Management practices of jalmahals, which often
lead to conflicts, are discussed. The paper recom-
mends mass education in the wetland areas.
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135 Ahsan, M.F. 1989. Occurrence of crab-
eating mongoose (Hetpestes urva) in
Sylhet, Bangladesh. Bangladesh Journal
of Zoology 17(1):pp. 87-88.

This scientific note indicates the presence of three
species of mongoose in Bangladesh. It includes a
detailed description of the morphology, food
habits, and distribution of these animals in Bangla-
desh as well as in the region.

136  Ali, S. and Ripley , S.D. 1983. A picto-
rial guide to the birds the Indian Sub-
continent. Bombay Natural History
Society. Oxford University press, Bom-
bay, India.

This is one of the best pictorial guidebooks for
identifying the birds of Bangladesh. It helps to
indentify almost all the birds of the country. It also
contains taxonomic information and some biologi-
cal details.

137  Ali, S. 1992. The Book of Indian Birds.
Bombay Natural History Society. Bom-
bay, India. 187 p.

This book since its first publication in 1941, has
been a close companion of the bird watching
enthusists as well as of the seasoned ornithologists
in South Asia. It illustrates in colour and tersely
describes the habits and habitats of 296 of the
commoner birds of the plains and foothills, and of
the wetlands and sea coast. It also contains taxo-
nomic information of birds. This is an indespen-
sible field guide.

138  Asmat, G.S.M.; Ahmed, B.; and Rah-
man, M.M. 1985. Avifauna of the
Chittagong University campus. Bangla-
desh Journal of Zoology 13(2):23-29.

WILDLIFE

This study found 79 species of birds belonging to
32 families on the campus of Chittagong Universi-
ty from April 1982 to November 1984. Of these,
48 were passerine species and 31 were non-passer-
ines. Sixteen birds were migratory and 63 were
resident. The paper also outlines and provides rea-
sons for the regular and irregular occurrences of
birds in the area.

139  Azadi, M.A. and Hossain, M. 1984.
Studies on the biology of the tree frog,
Rhacophorus maculatus with special
reference to the limnology of the rearing
grounds and the rearing aquarium. Pro-
ceedings of the 4th National Zoological
Conference, March 15-17. Dhaka. 121

pP-

This paper discusses the biology of tree frogs in
the context of selected limnological parameters
including temperature, DO, free CO,, pH, and
conductivity of the rearing ground and rearing
aquarium. The study finds that high pH values had
a detrimental effect on the rearing of tree frog
larvae. The tree frogs lay eggs on trees on or near
water. The paper also discusses the breeding
biology of tree frogs which has a strong associa-
tion with rainfall.

140  Bhuiyan, M.H.R. and Khan, M.A.R.
1981. Population and breeding activities
of pariah kite Milvus migrans (Boddaert)
in greater Dacca, Bangladesh. Paper
presented at the 3rd National Zoological
Conference, March 15-17, 1981. Dhaka.

This paper reports the findings of a year-long
study of pariah kites in Dhaka. The study revealed
that more than 80% of the pariah kites in Dhaka
are migratory and the resident population breeds
from September to April when migratory birds are
present. Both sexes took part in nest building,
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incubation, and parental care and breeding success
was 57.1%. The immigration of pariah Kkites
peaked in November and the population size re-
mained unchanged until mid-February. Emigration
started the last week of February and all birds
were completely gone by the last week of April.
The paper concludes that Dhaka supports both the
resident and migratory populations, having 880-
950 pariah kites over an area of 31 square kilome-
ters. The resident population was eight times
higher than the migratory population. The migrato-
ry kites mostly feed on slaughterhouse refuse,
while the resident birds prefer kitchen refuse waste
from roadside dustbins.

141 Daniels, J.C. 1983. The book of Indian
reptiles. Bombay Natural History Soci-

ety.

This handbook is very useful for the field identifi-
cation of reptiles. It consists of color and B&W
photographs of reptiles, taxonomic information,
and some biological details.

142 Fugler, C.M. 1984. The commercially
exploited chelonia of Bangladesh: Tax-
onomy, ecology, reproductive biology
and ontogeny. Fisheries Information

Bulletin 2(1):52 p.

This paper is based on a comprehensive study of
the chelonia of Bangladesh. It includes biological
descriptions, assesses the commercially important
species, and recommends sustainable exploitation
of the population. The paper evaluates the feasibil-
ity of establishing hatcheries for artificial repro-
duction and stocking in places where the species is
depleted.

143 Harvey, W.G. 1990. Birds in Bangla-

desh. University Press Limited, Dhaka.

This is one of the best lists of the birds of Bangla-
desh, covering almost all the birds of the country.

It also contains taxonomic information and some
status and distribution information, including
sighting reports by bird-watchers.

144  Hiremath, 1.G. and Hiremath, G.G.
1986. Catching of wild frogs vis-a-vis
ecological imbalance—some consider-
ations. Proceedings of the First World
Conference on Trade in Frog Legs vis-a-
vis Environmental Considerations. Cal-

cutta, April 10-11. Vol(1). pp. 53-56.

This paper discusses the pros and cons of catching
wild frogs and makes suggestions for the systemat-
ic survey of the status of frogs. It emphasizes frog
culture for sustaining the frog leg industry in
India.

145 Huq, A.M. and Mia, M.K. 1991. Madh-
upur National Park: A survey report.

Bangladesh POUSH, Dhaka.

This report discusses the geographical location and
area of the Madhupur National Forest, its topogra-
phy, human population, and makes some general
observations about its plant resources and wildlife.

146  Husain, K.Z. 1981. Development activi-
ties and their impacts on the terrestrial
fauna of Bangladesh. Paper presented at
the 3rd National Zoological Conference,

March 15-17, 1981. Dhaka.

The paper emphasizes the impacts of agriculture,
industry, embankment, roads, etc. on terrestrial
fauna in an underdeveloped country like Bangla-
desh and compares them to developed countries. It
investigates the environmental impacts of develop-
ment projects. Among the losses indicated are:
rhinoceros, wild buffalo, peafowl, pinkheaded
duck, gaur, etc. The paper also discusses the
country's most threatened species.
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147  Hussain, K.Z. 1991. Report on the
survey of the diversity of wildlife and its
habitat in the Cox’s Bazar-Teknaf area.
Bangladesh POUSH, Dhaka.

This document, based on an exploratory survey of
the Cox’s Bazar-Teknaf area, reports that at least
19 forest species have become extinct in Bangla-
desh within this century. More than 70 species are
endangered or threatened and the ranges of other
forest and wetland species have declined consider-
ably, mainly due to the shrinking of their natural
habitats. The decrease of biodiversity is closely
correlated with the increase in monoculture planta-
tion. Exotic species like eucalyptus, as well as
indigenous species like garjan, jam, and jarul are
used as monoculture plantation. The document
found that it is vital to protect the remaining natu-
ral forest to sustain biodiversity and also to main-
tain indigenous original genetic material for pos-
terity. One species of a plant may support more
than one animal species in a given area, but not all
species. The greater the diversity in the floral
composition of an area the larger the number of
animal species there.

148  Islam, M.A. and Husain, K.Z. 1981.
Activities of age-sex groups of the
capped langur Presbytis pileatus of the
Madhupur National Park. Paper pre-
sented at the 3rd National Zoological
Conference, March 15-17. Dhaka.

This paper presents the findings of a study, con-
ducted from December 1977 to July 1987, on the
behavioral patterns of the capped langur. The
paper discusses the time spent by different age and
sex groups of capped langur on sitting, resting,
moving, playing, and grooming. The paper also
defines and explains each of the activities studied.

149 TUCN. 1990, et seq. 1990 IUCN red list
of threatened animals. ITUCN—The
World Conservation Union. Gland,
Switzerland.

This book contains the global list of endangered
and threatened animal species. It also contains the
criteria for categories.

150 Khan, M.A.R. 1982, Wildlife of Ban-
gladesh: A checklist. Dhaka University,
Dhaka.

This book reports that Bangladesh has one of the
richest wildlife fauna of the Indian sub-continent.
The country has 119 species of mammals, while
the sub-continent has 500 species; 578 species of
birds against 1200 for the region. Likewise 124
species of reptiles and 19 species of amphibians
are present in the country. This book is a checklist
of wildlife from amphibian to mammal.

151 Khan, M.A.R. and Ahsan, M.F. 1981.
The group structure, composition and
age-sex relationship of primates of Ban-
gladesh. Paper presented at the 3rd
National Zoological Conference, March
15-17. Dhaka.

The paper discusses a survey of primates, con-
ducted from December 1970 to March 1971, in
the forested and non-forested areas of Bangladesh.
It describes the group structures, group composi-
tion, and age-sex relationships of different species
of primates.

152 Khan, M.A.R. and Saha, S.N. 1981.
Birds of the natural and artificial vege-
tation of the Botanical Garden, Mirpur,
Dhaka: A case study. Paper presented
at the 3rd National Zoological Confer-
ence, March 15-17. Dhaka.

A 12-month study, conducted in 1979-80, found
128 species of birds belonging to 37 families. Of
these, 60 (46.8%) species were found only in
natural vegetation, 8 (6.4%) in artificial vegeta-
tion, and 60 (46.8%) in both, Of the species found
in natural and artificial vegetation, 39 were com-
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mon in natural vegetation and 21 were common in
artificial vegetation. The paper also discusses the
reasons birds were found in particular types of
vegetation.

153 Pandian, T.J. and Marian, M.P. 1986.
Production and export of frogs: An
ecological view. Proceedings of the First
World Conference on Trade in Frog
Legs vis-a-vis Environmental Consider-
ations. Calcutta, April 10-11. Vol(1).
pp. 33-48.

This paper discusses the harvesting of frogs in
India and evaluates the issue relative to pest
control by frogs, ban on frog leg export, and
emphasized culture of frogs.

154  Paranjape and Ghate, H.V. 1986. Frogs
and frog legs: Socioeconomic and eco-
logical perspective. Proceedings of the
First World Conference on Trade in
Frog Legs vis-a-vis Environmental Con-
siderations. Calcutta, April 10-11. Vo-
I(1). pp. 59-64.

This paper discusses the socioeconomic status of
the people involved in the frog leg industry. It
emphasizes regulation of the industry so that the
primary catchers are not exploited by traders. The
paper also highlights the ecological importance of
frogs and their role in the natural food chain. The
overuse of frogs for research work is also dis-
cussed and some recommendations are made
toward improving the sustainability of frog species
in nature.

155  Pillai, R.S. 1986. Diagnosis, distribution
and bionomics of the edible frogs of
India. Proceedings of the First World
Conference on Trade in Frog Legs vis-a-

vis Environmental Considerations. Cal-
cutta, April 10-11. Vol(l). pp. 49-52.

This paper discusses the abundance and distribu-
tion of Indian frog species. It describes the diag-
nostic characteristics and some biological details
(i.e., habits and breeding).

156 Prashad, B. 1986. Role of frogs and
toads in environment with special refer-
ence to agriculture. Proceedings of the
First World Conference on Trade in
Frog Legs vis-a-vis Environmental Con-
siderations. Calcutta, April 10-11. Vo-
I(1). pp. 57-58.

This is an overview of the role of toads and frogs
in controlling agricultural insects. The paper
emphasizes frog culture for sustaining population
balance.

157 Prater, S.H. 1980. The book of Indian
mammals. Bombay Natural History
Society. Bombay. India.

This is one of the best pictorial guidebooks to the
mammals of Bangladesh. It helps to identify
almost all the country’s mammals and also con-
tains taxonomic information and some biological
details.

158  Raana, H. (ed) 1992. A follow-up study,
cyclone '91 revisited. Bangladesh Center
for Advanced Studies. Dhaka. p 144.

This book is based on a study of the coastal area
of Bangladesh after the cyclone of April 1991. It
briefly discusses the situation of wildlife fauna in
the cyclone-prone area and the condition of the
population and community following the 1991
cyclone.

159  Sarker, N. and Parveen, M. 1986. Food
habit of whitetailed shrew. Bangladesh
Journal of Zoology 14(1):97-100.
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This paper on a study of the eating habits of
whitetailed shrews (Suncus muriuns) reports on the
food contents of the stomachs of 40 study animals.
The contents consisted of animal food (62%), plant
food (29%), and miscellaneous food items (9%).
Insects were consumed in higher numbers during
the monsoons.
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SOCIO-ECONOMICS

160 Ahmed, B. and M. Rahman. 1990.
Local organizations and adaptations of
irrigation technology. In Saleemul Huq
et al. (eds.), Environmental aspects of
agricultural development in Bangladesh.
The University Press Limited (UPL).

Dhaka. pp. 159-171.

The paper discusses the role of local organizations
and bureaucracy in water resource management in
Bangladesh. The author uses examples of commu-
nity based irrigation programs involving small
scale tubewell irrigation as well as canal irrigation
to explain how the government and local organiza-
tions manage the relevant activities.

161 Ahmed, N. 1990. Temporal changes in
agricultural land use in Bangladesh. In
Saleemul Huq ef al. (eds.), Environ-
mental aspects of agricultural develop-
ment in Bangladesh. The University

Press Limited (UPL). Dhaka. pp. 87-95.

Using Agricultural Census Reports and other
Bangladesh Bureau of Statistics (BBS) data, this
paper describes the present agricultural land-use in
Bangladesh and the changes that have occurred
over time. The paper also presents some case
studies indicating the nature of changes which have
occurred in spatial land use within the country.

162  Barbier, E. B. 1993. Valuation of envi-
ronmental resources and impacts in de-
veloping countries. In R. Kerry Turner
(ed.), Sustainable environmental eco-
nomics and management: principles and
practices. Belhaven Press. London. pp.

319-337.

This paper shows the crucial role of natural re-
source management for the developing countries of
the world by citing examples from the real life. In

understanding the contribution of natural resource
management to development, it indicates the
importance of valuation of welfare gains and
losses. The paper emphasizes that natural resource
management in the developing world need not be
viewed as counter to development efforts; in fact
there is a complementarity between natural re-
source management and sustainable development.

163 Bateman, 1. J. 1993. Valuation of the
environment, methods and techniques:
Revealed Preference Methods. In R.
Kerry Turner (ed.), Sustainable envi-
ronmental economics and management:
principles and practices. Belhaven

Press. London. pp. 192-265.

This paper is based on the premise that the evalua-
tions of individuals of environmental goods can in
certain cases be revealed by what these individuals
purchase from the basket of the marketed goods
associated with the consumption of those environ-
mental goods. The author shows how the Travel
Cost Method (TCM) attempts to estimate the
recreational value of a site by analyzing the travel
costs incurred by visitors to that site. The Hedonic
Pricing Method (HPM), as explained in the paper,
attempts to put a price on an environmental good
by analyzing the effects that the presence of such
a good may have on a relevant market priced
good. The author, however, cautions that since
both the techniques capture only ‘use values’,
there is a chance of under-estimation of the eco-
nomic values of the environmental goods to the
extent that these have ‘non-use values’ as well.

164  Bateman, L. J. and R. K. Turner. 1993.
Valuation of the environment, methods
and techniques: the Contingent Valua-
tion Method. In R. Kerry Turner (ed.),
Sustainable environmental economics

and management: principles and prac-
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tices. Belhaven Press. London. pp. 120-
191.

The Contingent Valuation Method (CVM), as
explained in this paper, is an expressed-preference
survey technique. While the authors feel that this
technique can be applied to a wide range of envi-
ronmental goods, they at the same time recognize
that it may be subjected to biases. Thus, CVM has
not been proposed as a ‘non-expert technique’.
The paper has suggested various means of avoid-
ing pitfalls in the empirical application of CVM.

165  Chadha, S. 1989. Managing projects in
Bangladesh. The University Press Limit-
ed (UPL). Dhaka.

In discussing the institutional environment of
development projects in Bangladesh, this book
analyzes the factors affecting project schedules,
costs and success. It discusses the costs of delay,
ways of calculating such costs, and their effect on
decision-making. The book presents ten case
studies of projects covering different sectors of the
economy,

166  Conway, G. R. 1990. Agriculture and
the environment: concepts and issues. In
Saleemul Huq ef al. (eds.), Environ-
mental aspects of agricultural develop-
ment in Bangladesh. The University
Press Limited (UPL). Dhaka. pp. 9-26.

The paper discusses modern agriculture against the
backdrop of how it originated at the first place. It
dwells on agricultural productivity and its sustaina-
bility. The paper also discusses certain equity
issues in agriculture and puts forward the concept
of agro-ecosystem.

167  FAP 14. 1992. Flood response study.
Flood Plan Coordination Organization
(FPCO). Ministry of Irrigation, Walter

Development and Flood Control. Gov-
ernment of Bangladesh. Dhaka.

This report discusses flood response at the house-
hold and institutional levels in different ‘flood
environments’. Using primary data collected from
fifteen thanas, it explains how people in different
flood environments try to prepare for floods, face
floods and rehabilitate themselves after flood
waters recede. The problems faced by people at
each of these stages are documented. Attention has
been devoted to point out gender-specificity of
some of the issues. Part of the report is devoted to
an exposition of how farming is adjusted to differ-
ent flooding environments and what the lingering
problems are. The report also discusses the roles
of different government and non-government
institutions in assisting the people to respond better
to flooding events so that disruptions and damages
are minimized.

168  Government of Bangladesh. 1991. Mak-
ing changes toward sustainability. In
Report of the Task Forces on Bangla-
desh Development Strategies for the
1990°s. Vol. Four. Environmental Poli-
cy. Part VI. The University Press Lim-
ited (UPL). Dhaka. pp. 187-250.

This part of the report discusses the sustainability
of the food production system. It traces the nature
and extent of malnutrition, food requirements,
crop agriculture potential, fish production potential
and livestock as it relates to food supply. It also
discusses sustainable forestry development, empha-
sizing the importance of the sector, its develop-
ment potential, relevant technology, and certain
constraints, In discussing conservation of biodive-
rsity, emphasis is put on both education/ informa-
tion dissemination and action programs. Energy
issues (including conservation) and sustainability
of water supply are also discussed. A number of
recommendations are put together at the end.
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169  Government of Bangladesh. 1991. Phys-
ical resources and environment. In
Report of the Task Forces on Bangla-
desh Development Strategies for the
1990’s. Vol. Four. Environmental Poli-
cy. Part I1. The University Press Limit-
ed (UPL). Dhaka. pp. 28-60.

This part of the report discusses the land resources
and agro-ecological zones of Bangladesh. Basic
information is provided on physiography, soil,
land levels (in relation to flooding), climate and
crop cycles. The dynamic nature of the river
system and the sedimentation and land build-up
potential are also discussed. The water resources
of the country are assessed in terms of surface
water availability, ground water development
potential and gross water requirement. Energy
resources and their use are also discussed.

170  Islam, M. A. 1990. Environmental
perceptions and agriculture. In Saleemul
Hugq et al. (eds.), Environmental aspects
of agricultural development in Bangla-
desh. The University Press Limited
(UPL). Dhaka. pp. 154-158.

This paper takes up the incidence of flooding as a
major environmental factor, and discusses the
choices of farming practices open to the farmers of
Bangladesh. In pursuing the analysis, the author
uses the perceptions of the farmers themselves.
The nature of environmental risks which affect
agriculture are discussed at some length.

171 Jalal, K.F. December 1993. Sustainable
Development, environment and poverty
nexus. Occasional Papers. Number 7.
Asian Development Bank. Economics
and Development Resource Center.
Manila.

The working paper discusses the depletion of
natural resources, the poverty situation that exerts
extra stress on existing natural resources and the

350

failings of many development projects in paying
proper attention to environmental considerations in
the Asia-Pacific region. By using tools like the
Environmental Kuznets Curve, the paper argues
for alleviating poverty to resolve environmental
problems that can lead to sustainable development.

172 Kafiluddin, A.K.M. 1991. Disaster
preparedness for Bangladesh floods and
other natural calamities. Padma Print-
ers and Colour Ltd. Dhaka.

The author in this book suggests certain measures
for the protection of human lives, livestock and
crops in the face of natural disasters like floods.
Issues concerning public health during such disas-
ters are also discussed. The study points out the
need for coordination among local, bilateral and
international agencies.

173  Masum, M. 1994. Population-environ-
ment interaction: a case study of Ban-
gladesh. In A. Atiq Rahman ef al. (ed-
s.), Environment and development in
Bangladesh. Vol. I. The University
Press Limited (UPL). Dhaka. pp. 259-
275.

The paper contends that the current population of
the world exceeds its optimal carrying capacity,
resulting in ecologically unsound exploitation of
resources. The population-environment interaction
is first discussed at the general level, and then fol-
lowed up with an analysis of the situation in
Bangladesh. The author points out the strain on
environmental resources resulting from population
growth in Bangladesh. However, the paper also
stresses that erroneous public policies have con-
tributed to the problem. In this context, deforesta-
tion caused by making forestry products available
to industries at rather low prices and degradation
of fisheries resources caused by implementing
Flood Control, Drainage and Irrigation (FCDI)
projects without proper environmental impact
assessment are discussed.
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174  Pearce, D. 1993. Sustainable develop-
ment and developing country economies.
In R. Kerry Turner (ed.), Sustainable
environmental economics and manage-
ment: principles and practices. Belhaven
Press. London. pp. 70-105.

The paper recognizes the importance of analyzing
the conditions under which optimal growth is also
sustainable growth. It argues for decoupling
growth from its environmental impacts which
requires that the amount of waste per unit of
economic activity is reduced. The paper shows the
importance of attempts to value environmental
functions. In terms of priority areas the problems
of deforestation, soil erosion and pollution impacts
are identified. The paper discusses the role of
price incentives and various fiscal measures in
protecting the environment from degradation.

175  Rahman, A.A. and S. Huq. 1994. Envi-
ronment and Development Linkages in
Bangladesh. In A. Atiq Rahman ef al.
(eds.), Environment and development in
Bangladesh. Vol. I. The University
Press Limited (UPL). Dhaka. pp. 1-37.

The paper discusses the problems posed to envi-
ronment by mass poverty, poor resource avail-
ability, institutional weakness, poor information
base etc. It describes the main environmental is-
sues and problems in the context of population
growth, natural hazards, land issues (including
agricultural land), forestry, fishery and industry.
The linkages among population, development and
environment are analyzed. The paper emphasizes
the need for public and community awareness. It
also points out the urgent need for an institutional
set up that can embrace relevant efforts of govern-
ment agencies, non-government organizations, the
private sector, academic institutions and commu-
nity groups.

176 Redclift, M. 1993, Environmental eco-
nomics, policy consensus and political
empowerment. In R. Kerry Turner
(ed.), Sustainable environmental eco-
nomics and management: principles and
practices. Belhaven Press. London. pp.
106-119.

This paper emphasizes the role of social commit-
ment in extending and refining the work in
environmental economics. It argues for an appreci-
ation of cultural differences among communities,
and against a search for universal models for
addressing diverse environmental problems.
Besides, the cumulative social impact of individual
choices has been highlighted in the paper. It also
stresses the need for the developing countries of
the world to take into account the links between
environmental knowledge and power.

177 UNDP and UNFPA. 1990. Proceedings
of the seminar on people and environ-
ment of Bangladesh. Dhaka.

This volume contains six different papers high-
lighting policies and programs necessary for
protecting the environment of Bangladesh from
further degradation. A discussion on the threats
posed to Bangladesh due to its geographical loca-
tion is undertaken in the proceedings. Natural
calamities like floods, cyclones, riverbank erosions
and droughts, and the consequent environmental
problems are discussed. Besides, the possible
effects of anticipated sea level rise are discussed.
An attempt has also been made to relate the
environmental problems of Bangladesh to popula-
tion pressure and mass poverty.
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WOMEN AND ENVIRONMENT

Khurshida-Khandakar. 1992. Women in
resource management. In Training
manual on environmental management
in Bangladesh,pp.309-322. Department
of Environment, Dhaka.

178

This document describes the role of women in the
management of land, water, animal, and forest
resources. These resources are used to generate
production, and women play a crucial role in the
process. The article discusses the effect of illitera-
cy on resource management. It points out that the
literacy rate of women is (12%) lower than that
of men. This has an important impact in efficient
management of resources. The paper suggests the
formulation of an integrated program for the man-
agement of resources and the development of
conservation strategies for uneducated women.

Khurshida-Khandakar. 1991. Role of
women in the advancement of science.
Science and Women. No. 5: 11-14,
Bangladesh Association of Women Sci-
entists (BAWS), Dhaka,

179

This paper discusses that women constitute approx-
imately 50 percent of the country’s population.
Although 50 percent of what is published in edu-
cation, basic and applied research, health and hy-
giene, food habit, and communication is contribut-
ed by women, little is known about women'’s con-
tribution to science. This paper recommends that
women should be actively involved in communi-
cation, in the media, in the writing of books,
journals, and papers which should be published at
national and international levels.

180  Khurshida-Khandakar and Nilufer Hye
Karim. 1991. Women and Environment.
Proceedings of the workshop on Women

and Environment. Women in Science

and technology in South Asia Region
(WISTER) - Bangladesh, Dhaka.

The document highlights the relationship among
women and environmental components and identi-
fies constraints and opportunities for the develop-
ment of women, and to the development of the
environment. The paper suggests that provisions
should be made so that rural women receive better
education and training, extended health care and
family planning services. and a greater share of
parental property.

Women for Women. 1978. Women and
education. Women for Women, 148pp,
Dhaka.

This book is the first ever published exclusively
about women in education in Bangladesh. The
book is broadly divided into three parts. Part I
deals with the social attitudes towards women'’s
roles and status and the resultant types of formal
and informal education received by Bangladeshi
women. Part Il deals with the various stages of
formal education and the participation of women
in these stages both as students and teachers. Part
I1I discusses on women and non-formal education.

182  Najmir Nur Begum. 1987. Pay or Pu-
dah: Women and income earning in
rural Bangladesh, pp.172. Winrock
International / BARC, Farm gate, Dh-

aka.

This document reports that poor and destitute
women in Bangladesh have always worked to
maintain themselves and their dependent children.
They are mostly engaged in rice processing, han-
dicraft making or in rich landowner’s households
as domestic servants. A few work as agricultural
laborers, but are hardly seen working alongside
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men outside their homes or villages. The book
discusses that the employment of women as wage
earners is a relatively new phenomenon in rural
Bangladesh. Women constitute about 48 percent of
the total population of Bangladesh. 90 percent live
in rural areas. Their economic, political, social
and cultural conditions present a gloomy picture.
Their lives are dominated by men to a great ex-
tent.

Irrespective of their religious beliefs, Buddhist,
Christian, Hindu and Muslim women are subject
to patriarchal control.

183  United Nations Development Program
(UNDP). 1989. Bangladesh agriculture
sector review: Women’s role in agricul-
ture—present trends and potential for
growth. UNDP, Dhaka.

One of the six major themes of the Bangladesh
Agricultural Sector Review completed in 1988 was
"Women in Agriculture”. The monograph consists
of four chapters which discuss women’s role in
food production, the institutional bases of rural
women and their access to credit, the implication
of this in agricultural research, and programs.
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ENVIRONMENTAL TRAINING

184  Department of Environment (DOE).
1992. Training manual on environmen-
tal management in Bangladesh. Depart-
ment of Environment, Dhaka.

This document is a compilation of lectures by
distinguished and well-known resource persons of
environmentally concerned disciplines. Their
subjects include natural calamities and the green-
house effect, natural resources management,
pollution control, and population explosion. The
lectures stress that development today must discard
the older model of resource exploitation, which
discounted the ultimate cost in terms of pollution,
depletion of biodiversity, and exhaustion of non-
renewable resources. The lectures give an over-
view of the principal environmental problems and
some suggestions for solving them.

185 FPCO/ISPAN 1994. Environmental
Impact Assessment Skills Training Wor-
kshop. Trainers Manual. Vol.1: Train-
ing Procedures. FPCO/ISPAN. Dhaka.

This trainer’s manual is to assist those who will be
engaged as trainers in EIA skills training work-
shop designed to improve the skills of engineers,
social scientists, environmental scientists, and
other specialists working in the field of natural
resources who perform and/or review environmen-
tal impact assessments. It accompanies the EIA
Guidelines developed by the Irrigation Support
Project for the Asia and the Near East (ISPAN) as
part of the USAID-funded Eastern Water Initiative
(EWI) in collaboration with the Flood Plan Coor-
dination Organization(FPCO) and the Department
of Environment(DoE).The trainers manual is de-
signed for a four-week long workshop. The work-
shop focuses on the process outlined in the EIA
Guidelines. The subject matter is divided into 8
modules, each module reflecting a stage in the
process, plus an introduction to the workshop and
introduction to the methodology.
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ENVIRONMENT, DEVELOPMENT
AND
EIA IN BANGLADESH

Environment

The word "environment" has been defined in many
ways. The World Commission on Environment
and Development, for example, defined it simply
as "Where we all live". An alternative definition
might be "the resource capital of a country"
(Figure 1). In other words, environment is the
totality of the natural and human surroundings
and includes:

. Biophysical components of the natural
environment of land, water, and air,
including all layers of the atmosphere and
all inorganic and organic matter both
living and dead: and

- Socioeconomic components of the human
environment, including social, economic,
administrative, cultural, historical, archeo-
logical, land and associated resource
usage, structures, sites, human health,
nutrition, and safety.

The environment we live in is polluted and de-
graded by human activities, as well as technologi-
cal and other development. Moreover, natural
disasters such as repeated floods, storms,
cyclones, tidal surges, and riverbank erosion
threaten the human environment. The resources of

a country can sustain only a certain size of popula-
tion. The population of Bangladesh is increasing at
a pace faster than the production rate of most of
its essential commodities. The over-exploitation of
resources is accelerating depletion of such impor-
tant resources as water, soil, forests, and fisheries,

Figure 1 Diagrammatic Representation of

the Environment

Symptoms of serious environmental degradation
exist in many parts of the country. For instance, in
some areas of the northern region, the use of deep
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tubewells combined with the effects of the Farakka
Barrage on the Ganges River have lowered the
water table. Similarly, withdrawal of Ganges water
combined with siltation at the Gorai River off-take
have greatly increased salinity in the south-western
part of the country. Indiscriminate use of pesti-
cides and release of industrial effluents, unplanned
development of urban infrastructure and rural road
networks, and construction of brickfields in agri-
cultural land are further examples of negative
impacts on resources.

Natural disasters may also lead to environmental
degradation. For instance, the floods of 1987 and
1988 caused considerable loss of human and
animal life and damage to property, crops, and
plants. Similarly, the devastating cyclone of 29
April 1991 and its accompanying tidal surge killed
nearly 139,000 people in the coastal areas. About
one million people are estimated to be displaced
annually due to riverbank erosion. To highlight the
importance of conserving land, water, forests, and
fisheries resources in Bangladesh, POUSH has
published a series of fact sheets.

In view of Bangladesh’s limited resources, it is
essential to slow down human population growth
and stop depletion of forests, soil fertility, and
water and land resources. There is an urgent need
to understand key factors needed for environmen-
tal assessment and sustainable development.
Sustainable management needs sustainable
planning and sustainable planning needs the
feedback from the environmental impact assess-
ment (EIA) of developmental interventions.

Development of Environmental Policy

In the past national- and institutional-level environ-
mental management was confined to the Depart-
ment of Environment Pollution Control (DEPC)
under the Ministry of Local Government, Rural
Development and Cooperatives (MLGRDC). The
DEPC was mandated to deal mainly with the issue
of pollution control. Then, in 1989, a separate
Ministry of Environment & Forest (MOEF) was

created, and in August 1990, the DEPC was
renamed the Department of Environment (DOE)
and placed under the newly created ministry with
broader objectives and mandates for environmental
management. The Government of Bangladesh
(GOBY) considers environmental protection to be a
part of development, since development cannot be
properly attained without sustainable environmen-
tal management.

Given the importance of environmental manage-
ment, the International Centre for Science,
Technology and Environment for densely popu-
lated regions, is being set up in Dhaka with the
cooperation of Nobel Laureate Professor Abdus
Salam and his Third World Academy of Science.

The GOB has also approved an Environmental
Policy, and developed the National Conservation
Strategy (NCS) and the National Environmental
Management Action Plan (NEMAP). These
documents have identified national issues and
formulated action plans for the implementing
agencies. Some environmental laws have also been
revised and additional ones passed.

On the international level, Bangladesh is a member
of such international organizations as the South
Asian Cooperation of Environment Program
(SACEP), the International Board of Plant Genetic
Resources (IBPGR) and the United Nations Envi-
ronment Program (UNEP). During the Rio Earth
Summit held in June 1992 in Brazil, the GOB
prepared a country report for the United Nations
Conference on Environment and Development
(UNCED). During the conference the GOB signed
three international documents on environmental
development. These are:
e Agenda 21 - an action
for all governments;
¢  Convention on Climatic Changes - aimed
at reducing greenhouse effects; and
. Convention on Biodiversity - for protect-
ing plant and animal species.

plan
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Bangladesh has also participated in numerous other

environmental forums and signed many treaties,

conventions, and agreements dealing with environ-

mental issues (Table 1). .

Tabie 1 Titles of Treaties, Conventions, and Agreements of Environmental Concern and Dates
of Signing by the GOB

Feb. 1992 Convention on International Important Wetland as Waterfowl Habitat

18.2.1992 Convention on International Trade in Endangered Species of Wild Fauna and Flora
30.11.19%90 International Convention on Oil Pollution Preparedness, Response and Cooperation.
18.9.1990 Convention of the Phycotropic Substances.

31.5.1990 Montreal Protocol on Substances that Deplete the Ozone Layer.

27.6.1990 Montreux Conference.

31.5.1990 Vienna Convention for the Protection of the Ozone Layer.

14.4.1990 Agreement on the Network of Aquaculture Centers in Asia and the Pacific (NACA).
7.2.1988 Convention on Early Notification of a Nuclear Accident.

14.1.1986 Treaty on Principles Governing the Activities of States in the Exploration and use of the

outer space including the Moon and other Celestial Bodies.

13.3.1985 Convention on the Prohibition of the Development and Stockpiling of Bacteriological
(Biological) and Toxic Weapons, and on their Distribution.

13.3.1985 Treaty Banning Nuclear Weapon Tests in the Atmosphere, in outer space and under water.

10.12.1982 United Nations Convention on the Law of the Sea.

4.2.1982 International Convention Relating to Intervention on the High Seas in Cases of Oil Pollution
Casualties.
28.12.1981 International Convention for the Prevention of Pollution of the Sea by Oil (as amended on

11 April 1962 and 21 October 1969).
3.10.1979 Convention Concerning the Protection of the World Cultural and Natural Heritage.

3.10.1979 Convention on the Prohibition of Military or any other Hostile Use of Environmental
Modification Techniques.

23.8.1979 Treaty on Non-Proliferation of Nuclear Weapons.

4.12.1974 Plant Protection Agreement for the South East Asia and Pacific Region.
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The above agreements bind the GOB to imple-
menting the projects and proposals therein. It also
became imperative for the GOB to implement the
national environmental policy and the recommend-
ed action plans in the NCS and NEMAP. The
national documents particularly recognized envi-
ronmental impact assessment (EIA) as an impor-
tant tool for the sustainability of major develop-
ment projects.

Environmental Impact Assessment (EIA)

EIA is a formal study process that predicts the
environmental consequences of development
projects, such as flood control, drainage and
irrigation (FCD/I), mining for energy and miner-
als, hydropower generation, and industrial
development.

An excellent description of the EIA process is
given in the booklet "Environmental Impact
Assessment—Basic Procedures for Developing
countries,” which was produced by the United
Nations Environment Program (UNEP).

Development of EIA in Bangladesh

Most national documents have emphasized the
environmental changes that occurred during the
past few decades because of the introduction of
flood control, drainage and irrigation (FCD/I)
structures, sinking of deep tubewells (DTWs) and
shallow tubewells (STWs) and the extensive use of
low lift pumps (LLPs). For instance, adverse
environmental impacts have occurred because of
the lowering of the ground water table, blocking
of the natural drainage system and fish migration
routes, and creation of a narrow gene pool for
rice species.

Given these problems, emphasis has to be given to
projects and programs that promote economic
development and enhance the sustainability of the
ecosystem. Thus, EIA needs to be incorporated in
all development projects that may result in envi-
ronmental degradation.

EIA Practice in Bangladesh

Only a few agencies in Bangladesh have so far
taken initiatives for implementing EIA in develop-
ment projects. World Bank included EIA in its
Third Chittagong Water and Sanitation Authority
(WASA) Project. The DOE carried out rapid EIA
for its Hatiya-Sandwip Cross Dam Project and for
two cement factories, Messrs Elias Brothers PVT.
Ltd. at Rangadia and Confidence Cement Factory
at Sitakundu of Chittagong. In addition, some
consultancy firms such as Bangladesh Consultants
Ltd. (BCL), Aqua Consultants Ltd., House of
Consultants (HOC), Resource Control Company
(RCC), Envirocare, Environment Associates, and
Bureau of Research, Testing and Consultation of
Bangladesh University of Engineering & Technol-
ogy (BRTC/BUET) have also undertaken EIA
studies for various development projects. Follow-
up studies are being undertaken as per recommen-
dations of the EIA (as a part of feasibility study)
for the Jamuna Multipurpose Bridge.

The Irrigation Support Project for Asia and the
Near East (ISPAN), in collaboration with the
Flood Plan Coordination Organization (FPCO) and
Department of Environment (DOE) have devel-
oped EIA Guidelines (Figure 2) and a correspond-
ing EIA Manual for the use of water development
projects. The guidelines and manual were field
tested with three case studies of proposed water
development projects, Surma Kushiyara, Tangail
Compartmentalization Pilot Project (CPP), and
Bhola Bhelumia-Bheduria Early Implementation
Project (EIP). The case studies were undertaken
by a multidisciplinary environmental study team
from the Flood Action Plan Environmental Study
(FAP 16). The guidelines have been approved by
DOE and the revised version is now available for
use. All FAP components are required to do EIA
as part of project feasibility studies.

Between 1992 and 1994, the Environmental Study
component of the Flood Action Plan (FAP 16) has
conducted five EIA skills workshops, and has
trained 78 EIA practitioners and reviewers from
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PROJECT ASSESSMENT

Figure 2 Procedural Steps in Environmental Impact Assessment (EIA) for the Bangladesh
Flood Action Plan
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the public and private sectors. It has also conduct-
ed a Training of Trainer’s “Workshop to develop a
core group of EIA trainers who can train succes-
sive batches of EIA professionals. It is the largest
EIA training program held in Bangladesh.

The workshops were financed by the United States
Agency for International Development (USAID),
with the Irrigation Support Project for Asia and
the Near East (ISPAN) acting as the executing
agency. ISPAN worked closely with the Flood
Plan Coordination Organization (FPCO) and the
Department of Environment (DOE).

Other training programs on environmental manage-
ment that included an EIA component have been
conducted by DOE, DANIDA, and UNDP. In
May 1993 Winrock International organized a two-
week training program on environment and eco-
nomic assessment. The objective of the workshop
was to develop EIA skill in mid-level and senior
scientists and technocrats.

The above overview of the environment, environ-
mental development, and EIA practice in Bangla-
desh would lead to the following conclusions:

e The sustainability of a development project
depends upon the extent to which its ad-
verse consequences on the surroundings
can be reduced.

e The EIA study process concentrates on re-
sources, the livelihood of the people and
their homestead, and other potential prob-
lems and conflicts that may affect the
viability of the project.

e An EIA study process usually ends with
necessary mitigation measures for the
modification of the project.

. It is essential to institutionalize EIA in
Bangladesh. It is imperative for the GOB
to make EIA mandatory through executive
order or by Act of Parliament.
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Extent of Land

The total continental area of
Bangladesh is 14.79 million hectares,
of which approximately 13.70 million
hectares is' land and the rest is inland
waterbodies. In addition there is
over 10 million hectares of marine
area, which is comprised of the
territorial waters and the Exclusive
Economic Zone. Despite its rela-
tively small size Bangladesh has a
surprisingly high number of complex
agro-ecological regions. This is due
to the interaction of temperature

and rainfall gradients with topo-

graphy and normal flood levels. Of
the total area 12 percent is hilly or
mountainous, 8 percent consists of
raddish soil uplands and 80 percent
is floodplains'. Only one-fourth of
the floodplains is normally flooded
every rainy season, and another
one-fourth is liable to experience
floods once every five years.

From north to south (Langalbandha
to Jinjiradwip) the distance (in a
straight line) is 790 kilometers, and
from west to east (the maximum
distance) is 500 kilometers. The
coastline along the Bay of Bengal

Land Use in Bangladesh (1986-87)

Area Percent
(mha) of total
1. ' Net cropped land 8.85 59.8
2. Current Fallow 0.39 2.6
3. Culturable Waste 0.27 1.8
4. Forest Land 1.99 13.5
5. Not available for '
cultivation 3.29 22.2
6. Total area 14.79 100.0

is 1200 kilometers long including
the coastlines of numerous islands,
but not measuring minor indenta-
tions. A large area in the south is
therefore in the Coastal Zone, which
has its own dynamics and deserves
special attention as a very distinctive
darea.

Land Use

In Bangladesh land is generally clas-
sed into five categories (shown in
the table)®. Of the total area 60
percent is forest land (but not neces-
sarily forested), less than 2 percent
is culturable waste land, nearly 3
percent is current fallow and over
22 percent is not available for cul-
tivation. Due to favourable climate
conditions and the development of
irrigation ever fifty percent of the
land is cultivated twice a year and
ten percent is cultivated three or
more times. Gross cultivated area
is therefore more than 15 million
hectares’. Current fallow is land that
is cultivable but not cultivated during
the year of enumeration. On the
other hand culturable waste is land
that lies fallow at least one year.
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Forest land is_that land which is
designated for forests but necessarily
under tree cover. The area not avail-
able for cultivation includes land in
urban areas. under rural housing,
rivers and other water bodies, uncul-
tivable sandy chars etc. About
one-third of the area classed as “not
available for cultivation™ is under
permanent waterbodies.

Land Types

Every rainy season it is normal for
the lower parts of the country to
be inundated for periods of up to
four months', On the higher areas
rain water is impounded by field
bunds (“ails™) to conserve water for
rice cultivation. One way of classity-
ing land is by reference to the depths
to which thev are normally inun-
dated. Land which is normally not
inundated is classed as Highland.
Medium Highland is that which is
normally  shallowls inundated  but
mav have as much as 90 cm. of
water for short periods. Medium
Lowland is normally inundated from
90 1o 180 cm.. Lowland is inundated
to between 180 to 300 em.. and
Very Lowland is mundated deeper
than 300 cm. during the main rainy
period (July to September ). As much
as 29 percent of the country s
therefore  normally  inundated by
river flows and 35 percent i~ shal-
lowly inundated by impeded drain-
age (often man made) during three
to six months of the vear, During
rest of the vea this land s
mostly dry. The remaining 36 per-
cent of the land consists of
well-drained plains. red soil tracts
at levels well above the floodplains
and hilly areas.

even

Cultivatee Land

Nearly 60 percent of the total land
arca of Bangladesh is cultivated.
This is a high proportion in compari-
son with most countries of the world,
It is made possible by the abundance
of water. the fertility of the delta
soils and the skill of the farmer n
utilizing land which in other cir-

Inundation Level Land Types

Area Percent- Net Culti- Percent-
(000 ha) age vable area age
(mha)
1. Highland 4200 29.9 3.04 36
2. Medium Highland 4.567 32.6 3.15 35
3. Medium Lowland L7 12.6 1.43 16
4. Lowland 1.102 7.9 1.10 12
3. Very Lowland 193 1.4 0.08 1
6. Settlements, 2.178 15.5 - .
Waterbodies etc.
14.011 100.0 8.80 100

cumstances would have been either
forest or swamp. An Agriculture
Cencus was held in 1983-84. After
analvzing its findings it was seen
that 46 percent of the cultivated
land is cropped only once. forty
seven percent is cropped twice and
seven pereent is eropped three times
in a vear. The Gross Cultivated
Aréa of the country was therefore
61 percent more than the Net Cul-
tivated  Areud, lrrigated area has
increased several fold in the past
twehty vears, but this has not
increased the Gross Culuvated Area

proportionately  because in many

areas the second crop of rice has
replaced u crop of one of the pulses
or oilseeds. If this trend continues
it could lead to adverse nutritional
effect. Crop diversification particu-
larly with horticultural crops is desir-
able.

Current Fallow

This refers to cultivated land that
is kept fallow for one or twa seasons
formerly a fairly high proportion of
the land used to be under current
fullow. but with growing demand
for land there is no land under this
category in miny areas. particularly
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in these .which have fertile. soils..
Most of the current fallow is found
now a days in upland areas of the
Barind and Madhupur tracts, and
in the eastern Hills.

Cultivable Waste

This is another category of land
which has been reduced rapidly in
the past two decades. Whatever
remains is concentrated mainly in
the Barind and Madhupur tracts.
The large area of Unclassed State
Forest (USF) in the Hill areas could
be classified in this category if the
definition is changed to include
timber and fuelwood trees as crops.

Urhan Land

Urbanization has increased fairly
rapidly in the past two decades and
much good agricultural land has
been converted to urban/industrial
use. It is esumated that about (.13
mha. is under urban and industrial
use. This is one percent of the total
land area. This is relatively a small
percentage but has already affected
horticulture adversely because urban
expansion is usually on scarce high-
land. which is obviously the best
horticultural land, In future urban

|:

growth .may accelerate, and if so.
fit is likely to negatively affect hor-
[ticulture, field crops and even

‘forests, unless Land Use Plans are

prepared and zoning is enforced®.

Forest Lands

Even though 2.1 million hectare are
said to be under forest only §7
percent of it is under tree cover’.
Half of the forest land is in the Hill
Tracts districts where the Unclassed
State Forests (USF) have very few
trees. A large part of the Sal forests
in the Madhupur Tract has also
been lost to encroachers and illegal
fecling. The only remaining substan-
tial forests arc now in the Sunder-
ban. Kassalong and the Teknal
peninsuli.

Land Deeradstion

Detorestation.  hill-cutting.  cultivi-
tion on steep slopes and drving up
of wetlunds are causing widespread
land degradation. Deforestation is
the major cause of land degradation
in Bangladesh.  The  Madhupur
Tract. virtually in the centre of the
country. used to be well forested
just thirty vears ago. but now only
five percent of it is under forest.

Y-

Large ‘areasw are. now denuded..
exposing the sloping land to
increased leaching and erosion. The
floodplains of all four sides of this
important watershed are being
increasingly affected by rapid run-off
and excessive sediment load. The
foot of the Garo Hills have also
been largely denuded and this has
also led to the choking of the net-
work of streams in the piedmont
from heavy sediment load in the
run-off. These problems are also
encountered all along the east. from
Tamabil to Teknaf because of the
saume problem of deforestation. lead-
ing to incrcased erosion and con-
sequent  degrudation of both the
watershed and the river basins”. Hill-
cutting is an increasing problen:.
although the Government has ban-
ned it. Hillsides are cut away for
material to fill lowland f{or building
sites or for making bricks. This not
only destroys flood-free land which
is verv suitable for horticulture and
settlements but also contributes shar-
ply increased amounts of sediments
1o the waterways, whose beds are
then raised up. leading o more
frequent floods. Cultivation of slop-
ing land is vet another major cause

ctc.
(16%)

Total Area

Lowkind & Very Lowlind
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of land degradation. Large numbers
of settlers have moved into the hill
areas in recent years due to popu-
lation pressure, but they are not
aware of hill cultivation practices.
By cultivating steep slopes, removing
trees and shrubs, not paying atten-
tion to contour lines, and leaving
loose soil at the beginning of the
monsoon rains, they are causing
immense loss of top soils in these
hill areas. This is rapidly degrading
the hill land and also creating con-
ditions for recurring floods in the
floodplains below. Drving-up of wet-
lands for rice cultivation is also caus-
ing degradation, by reducing soil
moisture. changing the microclimate
reducing the fish catch and affecting
biodiversity. Some compromise has
to be found between the need to
grow more cereal food and the need
to increase fish production and pre-
serve the wetlands for environmental
reasons'. The future of agriculture
in Bangladesh is in large measure
tied up with the manner in which
the wetlands will be treated by
development projects.

Forest and Hill Land Destroved by Hill cutiing
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Status of Industrial Growth

Bangladesh is not an industrialised
country but one which is in the
early stages of industrialisation. The
share of industrial sector in the
national GDP is 10.8%. From 1985
to 1990, the sector achieved an aver-
age annual growth rate of about
4%", but the sector remains small
in terms of both value added and
employment.

Though the first modern textile mill
was set up as early as 1908, the
beginnings of an industrialization
initiative was first felt in the early
fifties. The first two decades since
then saw the contribution of industry
to GDP rise to about eight percent.
However, since 1970 the increase
in contribution has been very mod-
est.

It has been estimated that presently
there are about thirty thousand
industrial units in the country, out
of which 24 thousand are small and
cottage industries and the rest are
medium and large?.

In recent years the major source of
industrial growth has been primarily

in textiles. Garment manufacture
expanded from insignificant levels
in the 1970s to the leading export
earner today. Leather exports have
also grown quickly and are likely
lo continue to do so in future.
Frozen food industries (particularly
shrimp), have grown quickly. It is.
however, apprehended that brackish
water shrimp farming mav have
already harmed agriculture. coastal
forests and drinking water supplies*.

Large-scale industries produce jute
goods, sugar, cement, paper, news-
print, TSP and urea fertilizer. There
is a large steel mill, several thermal
power plants and a petroleum refin-
ery plant.

Whatever industrial growth has been
achieved so far, has generally been
made without seriously taking
environmental considerations into
account. In most of the industries
health and safety measures for work-
ers are non-existent. Nor do they
exist for the communities that adjoin
such industrial units.

Types of Industries

Majority of the industrial units are
of small and cottage level. These
include weaving factories, rice mills,
fabrication and repair workshops,
plastic industries, etc. Large and
medium industries and the number
of units in each category are as
follows: Sugar (16), Food (193),
Paper and pulp (5), Cement (2),
Fertilizer (6), Textile Hosiary (140),
Jute (114), Distillery (5), Garments
(704), Pharmaceuticals (185),
Leather Products (31), Beverage (7),
Tobacco (18), Industrial Chemicals
(21), Petroleum refining (1), Pottery
and China ware (8), Plastic Board
mill (14), Rubber (63), Glass (34),
Matches (19), Iron and Steel fabri-
cated metal products (108), Edible
Oil mills (210), and Tanneries (119),
Textile (Cotton) factories (63),
Drydock and Shipbuilding (18)5.
Major part of the industrial sector
is still agro-based.

Employment in Industry

The share of employment in indus-
tries sector increased from 3.9% in
1950-51 to 10.8% in 1989-90. The



Whereas small and cottage industries
employ atleast 1.400,000 persons’,
medium and large industries employ
only about 467,000 persons®.

Resource Use in Industries

Most of Bangladesh industries are
still agro-based including jute, teu.
textile. tobacco. sugarcanc etc.
Nearly 10% (0.79-1.12 million ha)
of the total cropped area is devoted
to  production of  agricultural
resources for industrial use®.

Both renewable and non-renewable
resource based industries exist in
the country. Renewable resource
based industries include pulp, paper
and board. safety match (using all
together about 343 985 m? of wood.
590000 tons of bamboo and reed
and 66,000 tons of agricultural
residues annually). leather (annual
processing of 10 million cow. goat,
sheep and buffalo hides), sugarcane,
jute. tobacco, cotton etcl.

Among non-renewable  resource
based industries. there are five exist-
ing urea fertilizer and two more
under construction (using natural gas
amounting to 50,965 million cft. in
1987-88), thermal power plants
(using natural gas amounting to
61,959 million cft. in 1987-88 and
fuel oil), ceramic, steel, petroleum
refinery. pharmaceutical ete. are
important®.

Industrial Production (1988-90) |
nlmProducts: sl iesiiny neroniroeres. aqs v Total ProdQetiGRe= 7w
Sugar 185,844 metric tons
Tabacco 11,221 million cigarettes
Cottonyarn 12,289 thousand pounds
Paper Products 65.791 metric tons
Fertilizer 4,707 metric tons
Matches 10,633 thousand gross boxes
Pharmaceutical 10,112 thousand Taka worth
Petroleum Products 982 thousand metric tons
Cement 337.359 metric tons
Steel ingot 75,029 metric tons
Glass sheet 14,261 thousand sq. ft.
Jute goods 235,106 metric tons
rise  was gradual but steady? Most of the older industries are

based on inefficient 1echnology with
little regard to economy of energy
and raw maternials. 1t is apprehended
that even the industries based on
renewable resources mav be over-
exploiting local resources in some
places.

Locational Patterne

There is no ‘National Industrial Sit-
ing Plan’ and there exists only a
few designated industrial areas in
the country. These include a large
number of BSCIC developed indust-
rial estates for small and cottage

industrial units, which are scattered
throughout the country,

IOV CE o FXERERTE ISR et iy
Industrial growth is currently limited
mainly to urban areas. The major
industrial locations are — Dhaka
(Tejgaon,  Hazaribagh, Demra,
Tongi, Gazipur), Chittagong (Kalur-
ghat, Nasirabad, Patenga, Shola-
shar), Khulna (Shiromoni,
Khalishpur, Rupsha), Narayanganj,
Ghorashal, Narshingdi, Tarabo,
Fenchuganj and Bogra. Of late fiscal
(tax) incentives have been provided
to encourage the spread of industries
to other areas of the country. Two
export promotion zones have also
been created.

It is common to find industrial units
located intermingled with human se1-
tlements. Many polluting industries
have been located near and even
within thickly populated urban areas
without provision for treatment of
polluting wastes.

Industries with large effluent load
or water intake requirement often
locate themselves on the bank of
major waterbodies. generally  dis-
charging  untreated effluent  into
these water bodies.

finckficlds can cause serions air potlution

r3
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Industrial efflucnts are discharged imio rivers

industrial ollntion

Industrial pollution i< caused
untreated effluent, emission. solid
wastes and noisc. Though the level
ol overall industrial pollution in the
country is not alarming as vet. il is
still quite significant. on the increase
and disturbing in some arcas

by

In Bangladesh industrial wastes con-
tain mostly organic degradables. but
the  problem of hazardous/toxic
wastes from chemical industries. tan-
neries. electroplating and other
non-primary industries i the
increase. In many areas brickficlds
not only degrade the land but also
cause serious air pollution

on

With increasing industrialisation. it
is almost certain that there will be
serious industrial pollution problems
in the very near futurc.

Location Tlazards

-
Location hazards caused by indus-

tries are significant. There is overall
lack of zoning facilities even within
an industrial zone, including BSCIC
industrial estates.

The location pattern of various
industrial units is often not
environmentally acceptable. Among

very

other extremely hazardous units
located close 1o habitations are the
high-voltage electrical (transformer)
sub-stations and high-voltage electric
cables whose clectro-mugneuc influ-
ence  have
health.

long term  effects on

Industrial units in residential urban

areas are common. Somelimes
industrial workshop  will
occupy the ground floor. while the
first floor is a residential unit. There

are noisy units working 18-20 hours

dan

umt o

a day and sull located in residential
or mixed use area. There are mould-
ing workshop. saw mill. oil mill etc

JY
just next to residential blocks or
engineering, workshop, close 1o edu-,
 NECCTIN A WMOLESAQRLSIOSE 106K

cational institutions.

L.egislation

The existing Environment Pollution
Control Ordinance 1977 has been
found inadequate to control indust-
rial pollution in respect to coverage
of polluting activities. Its enforce-
ment is also weak. The proposed
Environment  Preservation Ordi-
nance 1991 provide for improved
and pragmatic provisions for control
and enforcement. but it still awaits
final approval and promulgation.

Factories Act 1965 basically deals
with the shopfloor environment and
occupational health hazards. but fuils
to make provisions. lor industrial
pollution control. It does not also
specify the need for environmentally
sound location of o parucular mun-
ulicturing unit!

Institution:

Permission 1o sel up an industry s
provided by various agencies includ-

iy the Board of Investment,
Bangladesh  Smull  and  Cottage
Industries  Corporation  (BSCIC).

Department of Textiles. Export Pro-
cessing Zone Authority. Local Gov-
ernment authorities. There is lack
of coordination agencies
involved in industrial development
of the country.

illﬂ(!n_ﬁ_'

Cottaee Tondustries. 1981

Items

Number of Enterprises  Number of Workers

. Curpets. Rugs, Rope
Bags & Nets

2. Food Drink and Tobacco
processing

3. Glass & Ceramics

4. Jewellery & Ornaments

5. Leather Work

6. Metal Work

7. Miscellancous

8. Sal

9. Tailoring

Wood. Cane & Bamboo
Works

. Yiarm & Teatile Fabries

23.659 73,531
84.749 232414
17.204 80,899
2.265 26,600
2.219 5.394
23.191 60,148
9.775 55953
28.544 66,702
46340 103,184
70,787 215449
1982000 8533.532

)
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Other agencies involved include
Inspectorate of Factories and Estab-
lishment, Department of Environ-
ment, Commercial Banks, and the
Development Finance Institutions
such as SABINCO, IDLC, BSB,
BSRS and ICB.

Industries identified by DOE as
highly polluting ones have not been
compelled to take mitigating mea-
sures, due to weakness in enforce-
ment of existing laws.

Standards

Bangladesh  has  Environmental
Quality Standards prepared by
Department of Environment and
approved by an Expert Committee
formed by the Government. Stan-
dards have been set for industrial
effluent discharge and emissions!!.
It is hoped that these standards will
now be strictly enforced.

Industrial Policy

The Industrial Policy (1991)'2 pro-
vides incentives to the private sector
but does not adequately safeguard
environmental concerns. The
National Conservation  Strategy
(NCS) and The National Environ-
ment Management Plan (NEMAP),
both of which were drafted in 1990,
have suggested several ways in which
the industrial sector cun be both
more productive and at the same
time environmentally compatible, so
that the cost of managing a depleted
and destroyed environment is not
passed on to future generations.
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Extent

Bangladesh has 2.46 million ha of
forest land according to an official
estimate, covering about 17 per cent
area of the country'. Actually fores-
ted land is much less as this ollicial
estimate includes all land recorded
as forest land irrespective of tree
cover. Except for 0.27 million ha of
village forests. all forest land is state
owned and more than 90 per cent
of the state forest
concentrited in 12 districts in the
eastern and south western region ol
the country. Out of 64 districts. I8
districts have no state owned lorest
at all. Village
over the country on homestead lands,
consist of groves and orchards around
rural homesteads.

owned land 15

forests, spread all

Hill Forests

The hill forests of Chittagong, Cox’s
Bazar, Rangamati, Bandarban and
Khagrachari Hill Tracts, Sylhet,
Moulovibazar and Habiganj districts
cover approximately 1,40 million ha,
of which (.67 million ha is under
the control of the Forest Department

and the remaining 0.73 million ha
is under the control of the hill district
councils. In high forests, activities
of the Forest Department are mainly
confined to raising of single-species
plantations to convert so called low
value natural semi- evergreen and
evergreen high forest into high valued
plantations by practising a silvicul-
tural system of clearfelling followed
by artificial regeneration. So far over
100,000 ha of high forest has been
converted into  plantations. mostly
of Teak mixed with other hardwood
species. most of
these plantation will not give desired
vield since the plantation programme
sufferes from certain technical. social
and administrative problems. Most
of the remaining high forests are in
the inaccessible areas of hill districts
which are subjected to shifting cul-
tivation by hill tribes. Forest lands
under the control of the three Hill
Tracts districts councils (amounting
to about 0.73 million ha) are termed
as Unclassed State Forests (USF)
and the hill tribes are entitled to
practice shifting cultivation there.
This has resulted in the total des-
truction of these tropical evergreen

Inventory shows

forests. The USF,
only in name and comprises mostly
of scrub forest® %,

now. is a forest

Mangrove Forests

The mangrove forests of Bangladesh
fall under two broad categories :
namely natural managrove forests
known as Sundarban and the plan-
tations of mangrove species which
have been established all along the
and along off-shore islands in
the Bay ol Beneal.

coust

The Sundarban. extending over 1.57
million ha. in the districts of Khulna,
Bagerhat and Satkhira. is the largest
single mangrove forest in the world?,
QOut of 0.537 million ha. 0.17 million
ha is occupied by rivers, channels
and other watercourses. The Sun-
darban has been exploited since time
immemorial but has been managed
by the Forest Department for the
last 100 vears. Silvicultural system
followed for Sundarban is selection
felling followed by natural regene-
ration. Sundarban is the natural
habitat for a large number of wild
animals including the Roval Bengal
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(ﬂ-f Tiger and the Spotted Deer and is
considered as one of the richest
natural wildlife habitat in this part
of the world. It may be the last
viable Tiger reserve in the world?.

Plantation of mangrove species along
the coast and in the offshore islands
is a very imaginative and progressive
undertaking by the Forest Depart-
ment. It was initiated with indigenous
technology to accelerate accretion
of land deposits, stabilize the
ccosystem and also produce logs and
fuclwood. Forest Department has so
far planted an area of about 100,000

Village Forests

These are tree groves grown in and
around the homestead land by rural
people and usually composed of
multipurpose fast growing trees, fruit
trees, bamboo, clumps of rattans
and shrubs. Even though the quantity
of wood supply from village forests
is not accurately known, it is certain
that a major share of fuclwood and
timber consumed in the country
comes from these forests.

Information on growing stock in
ditferent forests have become avai-

hi. in the coastal area. Lible after the recent inventories.
Table 1 : Forest @ Area and Growing Stock
Forest Tyvpe Arcain | Tree Coverage Growing Stock
Million Ha [ in Per centofarea| in Million m?
a) Hill Forests
(Tropical Moist)
Evergreen)
I. Forestsunderthe
control of FD .67 4 28.32
2. Unclassed State
Forests 0.73 Not known Not known
(Mostly Scrub .
Forest)
h) Mangrove (Tropical
Evergreen)
I. Sundarban 0.57 70 13.19+
2. Coastal Plantations 0.10 () 5.05¢
¢} Plainland Sal Forests 0132 30 L3
d) Village Forests 27 100 S4.08m
Plainland Forests Olficial estimate of areu. tree cove-
. ) . ruve and wrowing stock of different
Plainland  forests. which is more N 5

commonly known as Sal [orest, is
spread out in small patches over
Gazipur. Tangail, Mymensingh. Ja-
malpur. Dinajpur and Rangpur dis-
tricts and covers an area of 120,000
ha. These are generally very degraded
forests of very low productivity.
There is considerable evidence 1o
suggest that as much as 50 per cent
of this land may have been cleared
and settled under temporary agri-
culture.® Felling of trees in these
forests were suspended (at least

~r-officially); since- 19720 vitevin s 8

forests are shown in table |1,

Bamboo Resources

Bumboo. grown both in state owned
and homestead forest. is a very im-
portant resource since it is the poor
man’s timber. Bamboos occur in in-
dividual patches and also as an
undergrowth in forests. The growing
stock was estimated in 1984 as (.78
million air-dried (AD) tons in state
forests and 1.8 million AD tons in
privately owned land!!. Recent study
hy BBS reported about 21.49 million

bamboo clumps of cight dilferent
varicties in villages. The total number
of bamboos in these clumps was es-
timated at 2,047 million picces'?,

Trend in Resource Use

The gap between demand and supply
is widening continuously and there
will be a net deficit of 5.96 million
m? of logs by the year®2000 assuming
no change in the present demand/
supply trend'*. The consequence of
a widening demand/supply gap are
(1) un-authorized felling of trees
from state owned forests. (2) over-
cutting of village forests, (3) increased
use of non-traditional energy sources
and (4) raw matenal scarcity for
wood based industries.

State forests contribute only 26 and
10 percent of total timber and fuel-
wood supply: whereas homestead
forests contribute 74 and 90 percents
of total supply of timber and fuclwood
respectively, 14

The capitia consumption  of
fuelwood and timber is estimated at
007 m* and .00 m* respectively!®
These figures are quite low when
compared to those of the neighbou-
ring countries (Table 2). If trees
continue to be depleted at current
rate. annual fuelwood availability in
rural arcas will further decline to
0.0 mf = This low ligure is mainly
due 1o a shilt in use pattern from
tree biomass to agricultural residues
(60 per cent of consumption) and
cowdung (20 per cent)'s,

per

Paper. pulp. board and match
industries at present use 343985 m*
of wood and 90.000 metric tons of
bamboo and reed per annum as raw
materials'?. The wood and bamboo
for industrial use comes mostly from
Sundarban and Hill Forests, and it
is apperehended that the raw material
supply source is being depleted.

Shifting Cultivation '

Shifting - cultivation. bdsed-/on:- the-



A teak Plantation in flower

traditional practice of slash and burn
argiculture by tribes of rthe hill

districts, mainly in the unclassified’

state forests, was a stable and self
sustaining system only three decades
ago with a fallow period of 10-15
years enabling adequate restoration
of soil fertility. But increased popu-
lation pressure has reduced the fallow
period to about three years, resulting
in irreversible impacts on the natural
ecosystems. Demand for forested
land for shifting cultivation has be-
come so acute that reserve forests
of hill districts are being encroached.
[n Kassalong and Rankhiang reser-

Forest by
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ves, shifting cultivation had destroyed
an area of approaximately 65,000
ha by 1985'8. This process of shifting
cultivation is the single greatest threat
to the remaining natural forests of
the hill districts.

Resource Degradation

Inventories show that there has been
an overall depletion in forest resour-
ces in all major state owned forests.
The growing stock in the Sundarban
has been depleted from 20.3 million
m? in 1960 to 13.2 million m? in
198419,

P- o o

Table 2 : Per Capita Fuelwood and
Timber Consumption in Different
Countries.
Country Fuelwood Timber
(m’) (m?)
Nepal 0.69 0.04
Burma 0.63 0.07
Thailand 0.25 0.13
India 0.20 0.02
Bangladesh 0.07 0.01

In the hill forests of hill tract districts,
the growing stock has depleted from
23.8 million m? in 1964% to less than
19.8 million m? in 1985.

Since 1960, two major approaches
regarding the role of forestry in de-
velopment have been reflected in
the forestry sector of Bangladesh.
Bangladesh as a part of Pakistan in
the 1960s and then as an independent
nation has followed an “‘industriali-
zation approach’ consonant with the
international conventional wisdom of
that time. As a result, Forest Depar
tment raised large scale industrial
plantations which were seen as con
version of low yielding natural forest
into artificial plantation of species

area. growing stock and supply of wood
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(mostly Teak) of high economic im-
portance. This conversion of ever-
green and semi-evergreen forest into
deciduous Teak plantation was lar-
gely concentrated in Kassalong
Rescerve Forest, the only important
catchment area of the Karnafuli River
falling within the political boundary
of this country. During plantation
raising, local people were generally
not consulted, and often they did
not derive any benefit from these
plantations. The lack of support by
the local people in combination with
lack of silvicultural knowledge and
lack of proper maintenance contri-
buted to widespred failure of the
plantations. In the name of plantation
raising genetic resources of the
evergreen and semi-evergreen forests
were lost.

In the 1980s. following a change in
thinking regarding the role of fores-
trv in development. peoples' partici-
pation in forestry activity was
encouraged. and a tendency for
spending of development resources
for rural forestry was observed. In
many cases carly attempts to imple-
ment people oriented forestry prog-
rammes failed since the Forest
Department. with whom responsi-
bility of implementing such progra-
mmes lies. was out of touch with
what the people wanted. In the past
two vears interaction between the
Forest Department and people has
improved due to implementation of
the Upazilla Banayan Prakalpa and
WFP- supported Peoples Participa-
torv Forestry by NGOs, The Upazila
Banayan Prakalpa has created
widespread awareness of the need
to systematically plant and protect
trees. This project is carrying out a
successful training programme for
both Government officials and the
staff of NGO's involved in forestry.
The numbers of NGO's involved in
tree-planting has increased in the
past three years and the World Food
Programme is assisting many of them
by providing wheat grants for nurse-
ries, planting work and maintenance
workers. '
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Introduction

A rhythm in the annual water cycle
dominates life in Bangladesh : exces-
sive water during the monsoon caus-
ing flood and insufficient water dur-
ing the dry season creating drought
like situation. These two extremes
influence the planning for water
resources development in Bangla-
desh requiring effective measures in
flood control, irrigation and drain-
age. Development in irrigation sec-
tor together with flood control and
drainage infrastructures, in areas
where it has already been completed,
has created a regime when other
agricultural inputs may be effectively
utilized to enhance the yield rate.
But this trend in water resources
development with single objective
of increasing production level in
agriculture has led to neglect to
other water sectors such as fisheries,
navigation, control of salinity level
in the coastal area, etc. Concerns
are being expressed about the var-
ious adverse aspects of present day
water development activities spe-
cially the decline in open water
fisheries due to construction of
embankments and drainage projects.

- - WATER RESOURCES

DEVELOPMENT

It is expected that environment will
be made integrate part of all future
project planning in Bangladesh
though it is vet to be reflected at
implementation stage (Nishat 1990,
BARC 1991).

Need ol Irrigation and Flood
Mitigation

Fig. 1 shows a generalised cropping
pattern on a flood prone area in
Bangladesh along with time and
duration of occurance of floods and
need for irrigation water. Thus for
improvement of Kharif 1 and Kharif
I crops efforts in flood protection
is necessary. For Boro and Rabi
crops irrigation water supply is the
main input (together with HYV seed
and fertilizer). In areas where there
is risk of early monsoon flood pro-
tection from flooding is essential,
Land type F0, F1 and F2 (see Table
I for details) representing high land,
medium high land and medium low
land constitute 36%, 35% and 16%
(87% in total) of cultivable area
respectively, Rest of the land
belongs to F3 (i.e. low land) and
F4 (very low land) types (MPO
1991). Thus if low and very low

land are left out to remain under
flooding condition, the probable
flood depth for the rest of the area
is less than 2m and it should be
possible to bring these areas under
flood protection. However, total
elimination of flood may not be
possible and desirable. Provision of
adequate  regulatory  structures
should be ensured in-the embank-
ment system that would allow con-
trolled flooding (World Bank 1989).
There is need of irrigation facilities
round the year; for HYV Aman,
the need is for supplimentary irriga-
tion in flood-free as well as in flood
protected areas, and in dry months
primary irrigation is a prerequisite.

Trends in Resource Use

The predominantly agrarian society
evolved in the then East Bengal,
now Bangladesh, over the centuries
with full dependence on climate and
weather. Excepting for lifting water
from ponds and streams, by indigen-
ous methods no major effort in water
development was there. The impor-
tance of water management was
realised after the successive floods
of 1954 and 1955. In 1957 an inter-
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FIGURE 1 RELATION OF CROP SEASONS WITH FLOOD AND IRRIGATION
{Source | Nishat 1989/

national mission concluded that pro-
tection against looding was the kev
clement of all future agriculture
development plans.

In 1959. the erstwhile. EPWAPDA
(now Bangladesh Water Develop-
ment Board. BWDB) was estab-
lished and assigned the responsibility
for planning design. construction,
and operation and maintenance of
water development schemes. A
Water Master Plan was prepared in
964, The broad strategy of the Plan
was to reduce damage to crops [irst
by providing flood protection and
then boosting production  through
imtroduction of mudern agricultural
technmgues including use ot leruliz-
ers. Irrigation was to be introduced
A a later stage. Such o strategy
required laree and massive
ood-protection schemes and was
never taken up for implementation
in a coordinated wav. However
BWDB implemented many of the
projects recommended in the Master
Plan.,

Meanwhile, EPADC (now Bangla-
desh Agriculture Development Cor-
poration, BADC) had been set up
in 1961 and entrusted with the task
of procuring and distributing trac-
tors, low lift pumps (LLPs),
tubewells (TWs) and other inputs
like seeds, fertilizers and pesticides
and succeeded in bringing in very
fast growth in food grain production.

In the Land and Water Resources
Sector Study,
IBRD. the strategy of attaching high
priority to small and medium sized.
quick vielding, low cost. labor-inten-

1972, completed by

sive projects with long term projects
to be formulited at a later date was
recommended. This strategy consii-
tuted a major ingredient in the prog-
rams [ormulated by BWDB and
BADC. and was manifested in all
the Five Year Plans of the country,
formulated so far. The Naticnal
Water Plan (MPO 1991) prepared
by Master Plan Organisation (MPO)
has also been basedwn this strategy.
but with main emphasis on develop-
ment in agriculture sector (Nishat
1990).

Flond Nlitigation

Flood is a recurring phenomena in
Bangladesh. The various factors that
singly or in combination create flood
in Bangladesh are the huge monsoon
inflows of water that come from
upstream catchment areas coinciding
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with heavy monsoon rainfall over
Bangladesh, low floodplain gradient,
congested drainuge channels, and
the influence of tides and storm
surges. Only 8% of the 1.72 million
square kilometers of the catchments
of the Ganges, the Brahmaputra
and the Meghna lie inside country.
In Bangladesh four major types of
flood occur, viz :

o monsoon floods
river; )
e local flooding due to heavy rain-
fall and drainage congestion;
e flash floods in the eastern and
northern rivers; and
e floods due to high tides and
storm surges in the coastal areas.
In recent times in 1987 and 1988,
Bangladesh experienced two of the
most severe floods on record. These*
floods were a major setback to the
country's economy and stimulated
the Government to undertake a com-
prehensive review of the planning
approach. A flood policy study and
a flood preparedness study were
carried out and a set of eleven
guiding principles (Table 2) was
developed. Studies were also carried
out by professionals from Japan,
France and U.S.A. Based on these
studies the World Bank recom-
mended an integrated approach for
flood mitigation based on the con-
cept of “controlled flooding” and
“compartmentalisation” for manage-

from major

"

areas.

river systems to the sea.

Table 2
The Eleven Guiding Principles of the Flood Action Plan
(source, World Bank 1989)
e Phased implementation of a comprehensive Flood Plan aimed at
protecting infrastructure and controlling flooding to meet the needs
.- of rural activities and the environment.
e Effective land and water management in protected and unprotected

o Strengthening disaster preparedness and management.
e Improvement of flood forecasting and early warning.
o Safe conveyance of large cross border flood flows through the major

¢ River training to protect embankments and urban centres.

e Flood flow reductions in the major rivers by diversions into major
distributaries and flood relief channels.

e Channel improvements and structures to ensure efficient drainage.

e Flood plain zoning where feasible and appropriate.

o Coordinated planning and construction of road and railway embank-
ments with provision for unimpeded drainage.

e Encourage popular support by involving beneficiaries in the planning,
design and operation of flood control and drainage works.

Plan" six regional plans for water
development and management are
presently under preparation.

Irrigation

Irrigation has been the leading factor
in agricultural development. The
development of irrigation started in
the 1950's with the exploitation of
surface water using low lift pumps
which irrigate. on average, about
L5 hectares. By mid-1970's. 600.000
hectares were irrigated with surface
water and most of the easily acces-

Groundwater development started
with deep tubewells (irrigating on
average 25 hectares) in the [960s
and continues today. The further
exploitation of groundwater with
farmer-owned shallow tubewells (ir-
rigating on average 4 hectares each)
started in the late 1970s and is now
a major form of groundwater irriga-
tion.

Through the 1970s and 1980s there
was a rapid spread of minor irriga-

tion and of high-vielding rice var-

ment. Under the “Flood Action | sible resources had been developed. | ieties and fertilizers. The total area
Table |
MPO Land Types Based on Flood Depth and Cropping Patterns (source, MPO 1991)

Land Type Description Flood Depth (cm.) Nature of Flooding Identifying Crop

FO Highland less than 30 Intermittent Land suited to HYV rice in the wet season.

F1 Medium-high  30-90 Seasonal Land suited to local varieties of Aus and
transplanted Aman.

F2 Medium-low 90-180 Seasonal Land suited to broadcast Aus and broadcast
Aman in the wet season.

F3 Lowland Greater than 180  Seasonal Land on which only broadcast Aman can be
grown in the wet season.

F4 Low to Very-  Greater than 180  Seasonal/ Land on which either the depth, or rate, or

low Personnel timing, of flooding does not permit growing of

broadcast Aman, but does support local Boro
-in the dry season.




under irrigation has increased from
1.2 million hectares in 1973 to 2.6
1990.

Surface Water Resources

million hectares in

The river system that flows through
Bangladesh comprises the third
largest source of fresh water dis-
charge to the oceans. Only the Ama-
zon in Brazil, and the Congo in
Africa, have larger discharges that
the  Ganges-Brahmaputra-Meghna
river system (MPO 1991). The
annual volume of flow past Baruria
just below the confluence of the
Brahmaputra and Ganges in 795,000
million cubic metre which is equiva-
lent to 5.52 metres of depth over
the 4.4 million hectare of land arca
of Bangladesh. In contrast the aver-
age annual rainfall for the country
is 2:32

metre. Figure 2 shows the

tion, most

are saline.

of the shallow aquifer

of
has

exploitation
irrigation

In recent

ground

years

for

water

distribution of flows of the man increased in a very fast pace. Table
nvers for a typical dry month. 3 shows the volume of cxisting
I — - - S .
| Iable 3
' Groundwater Recharge (MPO 1991)
|
Region Annual Net Existing Available Potential
| Recharge Irrigation For New Use  New Area
Irngated
—(Billion cubic meters)— —MHa—
NW 9.5 241 6.1 0.9
NE 9.6 1.8 7.4 1.l
SE 1.5 0.3 1.1 0.2
SC 1.8 0.1 1.3 0.2
SW 2.0 0.6 1.2 0.2
AFP 1.3 0.3 0.9 0.1
Total 25.7 5.2 17.9 2.6
Ground Water Resources ground water use, logether with

Bangladesh lies over a subsiding
basin of tectonic origin with a huge
thickness of sedimentary stata. This
quatenary alluvium  constitutes a
huge aquifes, mainly with good to
reasonable transmission and storage
properties. Because of high rainfall
and wide spread annual flooding,
this aquifes has recharge
characteristics and i1s normally satu-
rated almost to the ground level.
The ground water is of goad quality
except in the estuarine south, where
under the influence of tidal condi-

good

potential recharge (MPQ 1991).

Concluding Remarks

Water
including management
been and will continue (0 be a key
factor in the economic development
of Bangladesh. Failure to utilize the
water n

resources development

flood has

resources an integrated,
balanced and comprehensive manner
will not only cause stagnation in
growth. specially in agriculture sec-
tor but also will give rise to many

environmental problems.
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'Factsheet

Fisheries play a major role in nutri-
tion. employment, exports and do-
mestic economy of the country. There
are extensive fisheries in the country
due to the nature of the country.
Bangladesh covers a total continental
arca of [4.79 million hectares. of
which approximately 1.09 million
hectares are inland water bodies. In
addition million
hactares  of marine area. which is
comprised of the territorial waters
and Exclusive Economic Zone!. Of
the total area. 80% is flood plains.
One fourth of the flood plains is
normally flooded every rainy season
and another one fourth is liable to
experience floods once every vear.

there is over [0

The flood plains include fisheries in
rivers, haors, beels, baors, lakes and
irrigation reservoirs. However, the
fisheries in different water bodies
have been categorised broadly into
capture and culturc inland and
marine.

Management

Almost all water bodies are govern-
ment owned and as such the Public

Sector has a major role in their
management  though  exploitation
mainly rests with the private sector.
NGOs are increasingly active in this
sector.

Key Institutions

Ministry of Fisheries and Livestock
heads this sector’s management and
policy  guidelines  and
The Director of Fisheries.
Bungladesh  Fisheries Development
Corporation and Bangladesh Forest
Research Institute and Upazilas are
the implementation bodies in respect
of their own share of responsibilities.
The Ministry of Environment and
Forest, the Ministry of Land and
the Ministry of I[rrigation, Flood
Control and Water Resources, the
Ministry of Local Government Rural
Development and Cooperation and
the Bangladesh Water Development
Board are dlso involved when they
own or manage water bodies. The
Mmlstry of Environment and Forest
is pamcuiary interested in the pre-
servation off wetlands, which will of
course be bel'neflcml for the protection
of ﬁ‘ihEl’lﬁSJ

.J
|
f
|

|

gives deci-

sions.

Contribution of Fisheries

The total fish catch in [986-87 was
about 815.000 tons. Of this 397.000
tons were from inland waters and
218,000 tons from the sea’. Total
demand is expected to rise to 1.6
million tons by the vear 2005%

Fish is an integral part of traditional
Bengali diet. and the main source
of animal protein particulurly for
the low income group. [t contributes
7% to argiculture and 3.5 1o the
total GDP and provides 80% of the
animal protein requirements. Export
of fisheries  products.  particularly
shrimp, earns over USS 10 million
in foreign exchange.

Fisheries sector employs about 1.5
million full-time fishermen in addi-
tion to about 11 million part timers.
In recent year rapid expansion in
shrimp cultivation in the saline and
semi-saline belts in the coastal area
have led to development of a major
exportable commodity.

The Table below reflects the
contribution of different categories
of fishery water bodies to fish produc-



- Annual Total Catch antl Area Productivity of Fisheries
S (in 1988-89) '
|
Sectors of Fisheries | Totalcatch Water Catch/Area
' ' (M.tons) areahec. Kg/hec.
A. Inland fisheries
a) Capture
1. Riversincluding estuaries 181,140 1,031,563 176
2. Sundarban 6.416 — —
3. Beels 47,019 114,161 412
4, Kaptailake 3.439 68,800 50
5. Flood lands 186.126  28,32.792 66
Capture total 424,140 4047316 —
b) Culture
1. Ponds 155.012 146,890 1.055
2. Baors 1.321 5.488 241
3. Shrimp farms 27.172 108.280 231
Culture total 1.83.505 2.60.658 —
Inland total 6.07.645 43,07.974 —
B. Marine fisheries
a) Industrial fisheries (trawl) 10.353 — —
b) Artisanal fisheries 232 928 s e
Marine total 233.281 — —
Country total catch 8§40.926 == —
Source :
1) Fisheries Resources Survey svstem of the Directorate
of Fisheries
2) Marine Fisheries Deptt

ton during 1985/86. The predomi-
nance of capture [isheries is notice-
able.

Fish Production Trend

Open water capture fisheries contri-
bute most of fisheries production
(61% in 1985) followed by closed
water culture fisheries (16%) and
marine fisheries (23%). The produc-
tivity of all these fisheries is in
decline and specifically that ol inland
fisheries. During the 80's there was
i declining trend in production and
it is apprechended that by the year
2000 this may seriously affect the
nutritional status of the lower income
groups,

1 bt S

Fish Species

A tatal of 260 species of fresh water
fish belonging to about 55 families
have been reported. About 56 species
of prawn occur in the country. The
species of tortoise and turtle number
about 25 and in marine water the
species of fin fish recorded so far
are 475. A total of 13 exotic species
have been introduced in the coun-
try for augmenting production.

Types ol Fishery

Fish production system is based on
open inland water capturc fishery.
colsed water culture fishery and
marine capture fisherv. The inun-
dated floodplains are central to the
sustenance of the open inland water
fishery production svstem. which is
fast declining. On the other hand
closed water fisheries in ponds and
reservoirs are expanding rapidly,
Brackish water aquaculture in coastal
area is expanding both in area and
application of technology: however.
the cultural practices are still basic.
Marine fisherv sector 1s also threa-
tened due to over exploitation.

Pond Fishery

A special of fisheries in
Bangladesh is the importance of pond
fishery, which supplies 15% of the

Ly ., '3., "'.""‘I.‘-.:.‘:.L-';",
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total fish catch. There are nearly
1.3 million ponds. covering an area
of 147,000 hectares, which are used
as a source of domestic water supply
and also for raising fish. A large
number of ponds are lying virtually
uncared for, and in most of the re-
maining ones fish rearing is some-
what casual. Average yield is there-
fore only 1,050 kg. per hectare per
vear. whereas it could be raised to
2,500 kg./ha.. or more. Pond fishery
has the potential to be the fastest
growing element in the fishery sector.

Constraints to fishery

Fisheries sector is al o corss-road
Over exploitation ol
bodics. mainly duc to the existing
leasing mechanism of “Jalmahals™,
and conversion of fish migration and
nursery grounds duce to flood control
embankments are major factors lead-
ing to a decline in open water fishe-
rics. Other causes of decline are
modification in aquatic environment
due to human interventions such as
cut off. siltation and shoaling of
rivers. degradation in water quality
due 1o industrial effluents. destru-

now waler

ction of mangroves and aquatic bio-
svstem. fish harvesting timing and
method. and prevalence of fish di-
seases. While in the fresh water
zone water bodies have been drained
off for enhancing agricultural pro-
ductivity, in the coastal belt shrimp
cultivation is in conflict with
growers and mangrove forestry. In
order to enhance productivity and
at the same time ensure equity @
New  Fisheries Management Policy
was introduced in 1986, This policy
has the following objectives:

rice
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e To Gradually eliminate the
short-term leasing svstem in nciat
future:

e To save the fishermen from
exploitation by influential
middle-men:

e To increase [fish production

through introduction of produ-
ction-oricnted biological managc-
ment svstems in public nland

water bodies by replacing  the
existing revenue-oriented  ease
svstem:

e To amecliorate the socio-economic
condition of [ishermen by librat-
ing them from exploitation s
intermediary  beneficiaries  like
lease holders and monev lenders.
Under this policy. only  the
bonafide fishermen. living per-
manently around a selected lisher
resource, are entitled to harvest
the resources. cither individually
or in groups. on the strength ol
renewable annual licenses issucd
to them by the Department of
Fisheries (DOF).

Sustainable Development

The National Conservation Strategy
has suggested several means by which”
the Fisheries sector can be revived
and further development can be on
a sustainable basis.




By

The strategy for sustainable develop-
ment includes :

In

Formulation of appropriate water
development strategy for allowing
normal flooding in floodplains and
prevention of over drainage;

Allocation of permanent water
bodies such as beels, haors etc.
for fish production and enhancing
their productivity by stocking:

Control over fish harvesting ti-
ming and technique and reivew
leasing mechanism for “jalma-
hals™:

Control over introduction of exo-
tic varicties of fishes specially in
floodplains and beels:

Institutional  strengthening and
improved management including
stocking of open water [isheries
and remedial measures  against
prevailing diseases;

Preservation of spawning grounds.

order to achieve this strategy it

hias been suggested. inter alia. that
the following measures be taken™:

Recognition of Openwater  Fi-
shery Resource as ““Common Pro-
perty Renewable Natural Re-
source’;

Due recognition to Fisheries needs
in Water Resources develope-
ment;

Change in current land and water

use policy which currently (avours
agricultural crops balanced deve-
lopment with due towards more
emphasis on wetlands;

Action to fully implement the
New Fisheries Management Poli-

Cy]
Reduction of water pollution;
|
Study of the hioiégy of all fish

and prawn in differgnt openwater
habitats. i
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GLOSSARY OF ENVIRONMENTAL TERMS

Adverse impact:
An impact that is harmful to human interests over either the short or long term.

Aman:
Rice grown during kharif 2 season (with the exception of broadcast aman, which is sown in the

kharif 1 season and harvested in the kharif 2 season).

Aus:
Rice grown during the kharif I season.

Baseline studies:
Work done to collect and interpret information on the status and trends of the environment that

are likely to be affected by a development action.

Beneficial impact:
Impacts that improve resources, the economy, and/or quality of life for a population and improve
resources.

Biodiversity:
The variety of species within a given area or region. Areas of high diversity are characterized
by a great variety of species, with relatively few individuals or domination by any one species.
Areas with low diversity are characterized by a few species with often relatively large numbers
of individuals of each species.

Biophysical: _
The part of the natural environment that includes physical, chemical, and biological components
such as air, soil, water, plants, and animals.

Bounding:
A process for determining spatial and temporal boundaries within which an environmental impact
assessment will be conducted. Such boundaries are based upon physical, chemical, biological,
social, economic, jurisdictional, and administrative factors.

Broadcast aman:
A type of rice grown in deeply flooded areas during the kharif season.

Char:
An alluvial island that periodically emerges from the riverbed as a result of accretion. Chars can

be seasonal or can remain in existence for several decades.

Coliform:
A group of bacteria used as an indicator of faecal contamination in water.

=f=
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Community:
All animals that live in the same locality under the influence of similar environmental factors and
affect the existence of one another through their activities. Communities are usually named after
their dominant species.

Compensation:
Compensation is the provision for enhancement, replacement, restoration, and restitution to
recipients of unavoidable negative residual impacts. Often there is payment in funds or
replacement in-kind for losses attributed to a development. Funds may also be used to recreate
lost habitat or other valued resources.

Compensation plan:
The portion of the environmental management plan that describes the compensation measures that
will be undertaken and committed to if a project proceeds. It includes how much compensation
will be paid to whom, by whom, and under what conditions.

Conservation:
The preservation of natural resources so as to maintain supplies and qualities at levels sufficient
to meet present and anticipated needs.

Cost-benefit analysis:
A technique used to compare the ratio of costs to benefits for a development activity. Comparison
is made by converting costs and benefits to monetary units (e.g., taka value). It has not yet been
successfully used to incorporate all environmental, social, and health impacts of concern.

Critical habitat:
The area of land, water, and air required for the normal needs and survival of a plant or animal
species.

Cropping pattern:
The arrangement of crops (including crop varieties) on a plot of land within a year (or sometimes
more than one year if one crop or a complete cropping cycle occupies the plot for more than one
year). Examples are: mixed Aus and Aman followed by rabi crops, BR3 boro followed by BR4
transplanted Aman, pineapples (2 years) followed by 5 years natural fallow.

Cumulative impact:
The environmental impact that results from actions that are added to others of the past, present,
and the foreseeable future. Cumulative impacts are caused by multiple human activities and/or
natural events, which are either repeated or occur in combination. Examples include lowering of
the groundwater in a large regional aquifer or water pollution in a large river such as the Ganges.
Global climate change is a type of cumulative effect involving the whole planet.

Dike or dyke:
A natural or man-made structure to impound or curtail the flow of water from one place to
another. Synonymous with embankment or levee.
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Ecological niche:
The physical space an organism occupies in a habitat; its functional role in the community (e.g.,
its trophic position); and its position in environmental gradients of temperature, moisture, pH,
soil, and other conditions of existence.

Ecosystem:
An ecosystem is a sustainable marine, freshwater, or terrestrial system or combination of systems
that includes some or all of the associated living and non-living components. The boundaries of
an ecosystem are often specified for a particular application.

Embankment:
See Dike.

Environment:
Environment can be defined in many ways. A common definition is "the sum total of all the

physical and biological components and processes which make up the surroundings of man”. The
term includes:

a. biophysical components and resources such as agricultural land and crops, fisheries, wet-
lands and wildlife, and the physical and biological factors and processes that support
these resources; and

b. social components made up of the human communities and populations that utilize the
various resources,

Environmental effects monitoring plan (EEMP):
An EEMP takes repetitive measurements of environmental components over time in order to
detect changes directly or indirectly caused by external influences attributable to a specific man-
made activity or development. It is undertaken for such reasons as:

improving environment understanding of cause-effect relationships;
providing an early warning of undesirable change in the environment;
verifying earlier EIA predictions;

evaluating uncertainty; and

checking the effectiveness of the Environmental Management Plan.

copc T

Environmental enhancement:
Improvement of the resource base or amplification of the anticipated positive impact of the project

on an environmental component.

Environmental impact:

a. any change that a project may cause to an environmental component;

b. any change to the project that may be caused by the environment, which then leads to
change in environmental components;

c. any cumulative effects caused or exacerbated by the project.
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Environmental impact assessment (EIA):
An environmental planning procedure whereby the potential effects of a proposed project on the
environment are studied and predicted before the project is undertaken, and whereby a plan for
avoiding or dealing with the negative impacts is formulated.

Environmental management plan (EMP):
An EMP is a plan to undertake an array of follow-up activities that provide for the sound
environmental management of a project so that adverse environmental impacts are minimized and
mitigated, beneficial environmental effects are maximized, and sustainable development is
ensured.

Environmental protection plan (EPP):
An EPP describes specific actions that will be undertaken during project preconstruction,
construction, operation, rehabilitation, and abandonment to lessen the effects of the project on
the environment. It usually includes specific instructions for personnel involved in project
activities. It is a key component of the Environmental Management Plan, and it integrates existing
legislation, codes of good engineering practice, proponent commitment, and designated mitigation
measures.

Eutrophication:
The process by which the enrichment of beel waters by surface runoff containing nitrogen and
phosphorus causes an increase in aquatic plant biomass.

Floodplain:
A belt of low, flat ground, that is subject to flooding on one or both sides of a stream channel.

Ground-truth (remote sensing):
A process by which remotely sensed data can be verified in the field.

Groundwater:
Subsurface water, moving under the force of gravity, that accumulates in the pores and cracks

of rocks and soil.

Habitat:
A subdivision of the plant environment having a certain combination of slope, drainage, soil type,
and other controlling physical factors. Also, a place where one lives, including the surroundings
needed for sustenance.

Haor:
A water body formed during the monsoon season by the inundation of several beels to form a
continuous water body in a large geological depression.

Hazard:
A chance event in the bio-physical environment that has consequences harmful to humans.
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Hundred-year flood:
A flood of a size that, on average, recurs once in every 100 years as estimated on the basis of

past records of flood stages.

Impact matrix:
A square or rectangular array of rows (project activities) and columns (important environmental

components) used for organizing the analysis of the positive and negative environmental impacts
of a project.

Important environmental component (IEC):
The environmental components of biophysical or socioeconomic importance to one or more inter-
ested parties. The use of IECs helps to focus the environmental assessment.

Indicator species:
Any organism that by its presence or absence, its frequency, or its vigor indicates a particular
property of its surrounding environment. For example, a particular plant may indicate a soil type
or the presence or absence of an air or water pollutant, or a particular fish species that indicates

water quality.

Initial environmental evaluation (IEE):
The initial environmental assessment report prepared for a regional or pre-feasibility study for
identifying and assessing possible environmental impacts.

Interested party:
Residents of a regional or project area, elected representatives, government officials in various

departments, Bangladesh professionals, non-governmental organizations (NGOs), the general pub-
lic, and donor organizations and international agencies.

Intervention:
The specific action caused by a project that creates an environmental impact (e.g., obstruction

of a drainage canal by an embankment).

Kharif 1:
Early summer (March through June).

Kharif 2:
Late summer and fall (July through October).

Land use plan:
A coordinated composite of information, ideas, policies, programs, and activities related to
existing and potential uses of land within a given area. A land use plan is frequently the key
element in a comprehensive plan for an area under development for public and private land uses,
such as residential, commercial, industrial, recreational, and agricultural activities.

Levee:
see Dike, Natural levee.
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Magnitude:
The degree of change in an important environmental component that results from a project
activity.
Mitigation:

Elimination, reduction, or control of the adverse environmental impacts of a project. Mitigation
measures are specified in the Environmental Management Plan.

Natural levee:
A belt of higher ground paralleling a meandering alluvial river on both sides of the stream
channel and built up by deposition of fine sediment during periods of overbank flooding.

People’s participation:
A process to ensure that the right problems and all available resources are identified and that the
ensuing programs or projects are understood, accepted, and brought to full effectiveness.

Plankton:
A general term for micro-organisms in water; it includes plants (phytoplankton) and animals
(zooplankton).

Pollution:
The introduction into the biosphere of materials that, because of their quantity, chemical nature,
temperature, or difficulty of disposal by natural recycling process, have a negative impact on the
ecosystem.

Project:
A project includes:

a. a physical work such as proposed construction, operation, modification, decommission-
ing, rehabilitation, abandonment, or other undertaking in relation to that work; and
b. a regional, pre-feasibility, feasibility, design, or conceptual plan or study undertaken to

ascertain the desirability of proceeding with physical works and associated activities such
as flood proofing, sector development, etc.

Project area:
The actual project location provided by project officials.

Project phase:
The main categories of project activities expressed sequentially including preconstruction, con-
struction, operation, and abandonment.

Project stage:
The main stage of project planning including pre-feasibility (regional study) and feasibility.

Rabi:
Winter season and associated crops (November through February).

o
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Reconnaissance survey:
A preliminary survey, usually executed rapidly and at relatively low cost, in which information
obtained is recorded in written form or as reconnaissance maps or sketches.

Remote sensing:
The collection of spatial information through a system of sensors mounted on an airplane or

satellite,

Residual impacts:
Environmental impacts that remain after application of mitigation measures and that cannot

practically be overcome.

Reversible impact:
An environmental impact that recovers either through natural processes or with human assistance.

Salinity:
The content of salts in sea water, soil, or brackish water,

Scoping:
The process by which the environmental issues, project alternatives, and important environmental
components are identified by the interested parties.

Significant environmental impact:
An adverse residual environmental impact that is not justified in the circumstances.

Socioeconomic:
Refers to the human environment, which includes social and economic components that are not

biophysical.

Study area:
The total area affected by a proposed project and its impact considered for EIA field study and

data collection.

Sustainable development:
Development that ensures preservation and enhancement of environmental quality, as well as
sound and sustainable use of natural resources, thereby providing for economic growth that meets
the needs of the present without compromising the ability of future generations to meet their own
needs (adapted from the Brundtland Commission, 1987).

Thana:
The main rural administrative unit in Bangladesh consisting of several unions with an average

population of around 200,000.

Union:
Smallest administrative unit of the local government (usually consisting of 12 to 15 villages).
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Water-logging:
The condition of soil saturation due to the rise of a groundwater table, which may happen due
to various factors, such as excessive irrigation, seepage from adjoining highlands, seepage of
water through canals, impervious obstruction, excessive rains, flood, etc.
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HABITAT AND ECOSYSTEM

i 15 Habitat

A habitat is the natural home or
dwelling place of a living organ-
ism, and includes all features of
the environment where that
organism lives. Habitats are
almost as varied as the Earth’s
surface. They are occupied by
countless numbers and kinds of
organisms, including both free-
living and parasitic forms rang-
ing in size from sub-microscopic
viruses to the largest trees
and mammals.

Organisms and their habitats comprise an almost
infinite series of self-regulating communities. Each of
the smallest sub-divisions of these communities may
be thought of as a large habitat, and each holds a
great many smaller habitats. For example, Khondker,
et al. (1994) reported that the characteristic duck-
weed (Lemna perpusilla) habitat is a small ditch with
slowly flowing drains. This habitat is commonly
found in places where direct contamination by organic
waste materials are present.

A plankton study (Zaman, et al., 1994) in three
ponds of Jahangirnagar University Campus report-
ed that the ponds were dominated by chloro-
phycean phytoplankton and crustacean zooplank-
ton. Seasonal changes in the zooplankton popula-
tion, the study found, followed the seasonal chang-
es noted for phytoplankton in the ponds. It appears
that chlorophycean phytoplankton and crustacean
zooplankton need a habitat of similar limnological
conditions but of a different size and limnology
than that required for Lemna.

It appears from the above information, therefore,
that Lemna spp. requires the specific habitat of a
small ditch with slowly flowing drains, and
chlorophycean phytoplankton and crustacean
zooplankton mainly need habitats of similar
limnological conditions.

1.1 Habitat Characteristics

Every habitat has distinct characteristics made up
of the following:

1. Physiographic characteristics: The pre-
cise location of the area. This embraces
the general topography of the area, its
altitude, slope of the land, drainage condi-
tions, mobility of the soil due to tidal
action, erosion, silting, and tidal frequency
and depth, where applicable.

= Climatic characteristics: These include
general climatic conditions, e.g., tempera-
ture, rainfall, prevailing wind, light intensity
variations, and evaporating power of the air.

3. Edaphic characteristics: These include
physical and chemical properties of the
soil such as soil texture, water content and
availability, organic content, and acidity
or alkalinity.

4. Biotic characteristics: These are the
influences one living thing has over anoth-
er, e.g., plant-on-plant influences (shade
of one over another) and plant-on-animal
influences such as pollination and competi-
tion between species for space within the
habitat.
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1.2 Causes of Habitat Loss

Habitat loss can occur as the result of natural process-
es or human activities. Among the natural processes
that can cause habitat loss are floods, storms, and
cyclones. The causes of habitat loss attributable to
humans include population pressure and a wide
variety of human interventions, such as:

*  overexploitation

. development projects
. encroachment

. monoculture (tea, rubber, teak)
*  shrimp farming
. natural hazards (flood, storm, cyclone)
* il spills

*  industrial pollution

The effects of natural hazards can be indirectly
caused by human activities or amplified by them.

2. Ecosystem

An organizational unit that
includes a community of living
organisms and non-living sub-
stances interacting to produce an
exchange of materials between
those organisms and substances.
No organism in the Earth’s
ecosystem is totally isolated;
herbivores need plants, and
carnivores must have access to
prey. Foods are built up (anabo-
lism) or broken down (catabo-
lism) in cycles dominated by
plants using photosynthesis or
bacterial regeneration. This
results in a pyramidal food
chain where larger organisms
feed on smaller ones. Thus, the
organisms naturally assembled
in a given area are interdepen-
dent.

Ddiagt

The study of the interdependence of natural
communities began in the 1930s, and the term
"ecosystem” was coined to describe their complex
biological relationships. The biological process is
continuously at work as all organisms react to
their habitats. Ecosystems can be self-sustaining,
undergo cyclical changes, have constant energy,
and transmit productivity. The overall environment
and human activities can influence these processes.
As an ecosystem evolves a pioneer community
seeks a state of natural equilibrium. This eventual-
ly stabilizes into a climax community. The surviv-
al of a community depends on a variety of factors,
including geography, climate, heredity, and the
distribution of organisms.

2.1 Components of an Ecosystem

l. Nonliving or abiotic substances,
e.g., water and all that may be
dissolved in it.

2, The producer component of the

living organisms found in the
system, namely the photoauto-
trophes (green plants).

3. The consumer element, mostly
animals.

4. The decomposers, e.g., fungi and
bacteria.

The components of a typical pond ecosystem are
shown in Figure 1.

3. Habitats and Ecosystems in

Bangladesh

The important habitats and ecosystems of Bangla-
desh are listed in Table 1, and the locations of
some of them are shown in Figure 2. A few of
these habitats and ecosystems are briefly described
below.

Habitat and Ecosystems
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Table 1

Some Representative Habitats and Ecosystems in Bangladesh

Habitat/Ecosystem

Location

Mangrove ecosystem

Hill forest ecosystem
Madhupur Tract ecosystem
Barind Tract

Coral island ecosystem
Estuarine ecosystem

Sundarban

Chittagong Hill Tracts, Sylhet
Dhaka, Tangail, Mymensingh
Rajshahi

Jinjira Dwip (St. Martin's Island)
Lower Meghna

Sand beach Cox's Bazar
Wetlands ecosystems:

Hakaluki Haor/Oxbow lakes (baor) Sylhet
Chalan Beel Natore
Arial Beel Dhaka

3.1  Mangrove Ecosystem

The Sundarban, which extends over 0.57 million
ha in the districts of Khulna, Bagerhat, and Sat-
khira, is the largest mangrove forest in the world.
It is dominated by high mangrove forest cover
mainly consisting of sundari (Heritiera fomes),
keora (Sonnernatia apetala), and golpatta (Nipa
JSruiticans). Understory species commonly found
beneath the sundari are singra (Cynometra rami-
flora), on comparatively dry soil, and amoor
(Amoora cuculta) on relatively moist soil. In more
saline areas, goran (Ceriops roxburghiana) be-
comes the principal understory species.

The Sundarban supports a very rich and diverse
fauna, including 120 commercially important fish
species. It also has more than 270 species of birds
and 42 species of mammals, including the royal
Bengal tiger, leopard, jungle cat, fishing cat,
spotted deer, and wild boar. The Bangladesh
Sundarban, together with adjacent Indian Sundar-
ban, are the largest remaining tract of habitat for
the royal Bengal tiger and the last refuge in the
region for a variety of mammals that are rare
elsewhere in the country.

A significant ecological change is occurring in the
Sundarban due to the spread of diseases, such as

top-dying of sundari, and pests, such as stem
borer attacks on keora. This change is mainly due
to the eastward shift of the Ganges, withdrawal of
40 percent of the dry season flow of the Ganges,
abandonment of some distributaries, diversion of
water for irrigation, abnormal reduction of water
flows during the dry season, rise of salinity, and
groundwater abstraction. Oil spills in Mongla Port
on the northern edge of Sundarban are also a
threat and could cause immense damage to the
aquatic fauna and seabirds of the Sundarban.

3.2 Hill Forests

The hill forests of Sylhet and the Chittagong Hill
Tracts are the most important watershed areas in
Bangladesh. They are composed of tropical evergreen
and semi-evergreen forests. These forests have a large
diversity of tree, bamboo, and shrub species of
ecological significance. The tropical evergreen and
semi-evergreen forests are not very distinct and often
intermingle and merge into one another. The majority
of the small understory species are evergreens, while
a majority of the dominant trees are deciduous. Some
of these deciduous trees shed their leaves during the
winter season and some during the monsoon, so the
forests always appear green.

Habitat and Ecosystems
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Tropical evergreen forests: The predominant
species in this type of forest are garjon (Diptero-
carpus spp.), chapalish (Artocarpus chaplasha),
and telsur (Hopea odorata). The lower canopy
consists of such important species as pitraj
(Amoora wallichi), buno am (Mangifera sylvatica),
and jam (Syzygium spp.). The forest undergrowth
is usually a tangle of herbs and shrubs where cane,
patipata, buno tal (Licuala peltata), bamboo, and
banana are prominent.

Tropical semi-evergreen forests: The principal
characteristic is the presence of a large number of
deciduous species that usually remain leafless
during the winter season. Garjon (Dipterocarpus
spp.) is usually found in the upper canopy, along
with other deciduous species such as koroi (Albiz-
zia spp.) and bandarhola (Duabanga grandifiora).

Loss of species diversity and wildlife habitat is the
result of shrinkage and degradation of hill forests
mainly due to shifting cultivation, encroachment, and
overexploitation. In view of the hydrological impor-
tance of the forest cover, and the need to maintain
genetic diversity and wildlife habitat, sustainable
development of the hill forests is urgently needed.

4. Biodiversity

Biodiversity is the totality of
genes, species, and ecosystems in a
region (WRI 1992). It can be
divided into three hierarchical
categories: genes, species, and
ecosystems and used to describe
different aspects of living systems.

®  Genes/genetic diversity: The variation of
genes within species (e.g., thousands of
rice varieties cover distinct populations of
the same species, while genetic variation is
very low in cheetahs).

. Species/species diversity: The variety of
species within a region (e.g., species diversi-
ty is high in an area with two species of birds

P a'lj-“' -

and one species of lizard but low where there
are three species of birds but no lizards).

e Ecosystem diversity: This encompasses a
number of factors including the relative
abundance of species, the age structures of
populations, the pattern of communities in
a region, changes in community composi-
tion, and such ecological processes as
predation, parasitism, and mutualism.

For biological diversity, these items are organized
at many levels, ranging from complete ecosystems
to the chemical structures that are the molecular
basis of heredity. Thus, the term encompasses
different ecosystems, species, and genes, as well
as their relative abundance.

According to Arroyo, et al. (1992) the species of
a few groups of organisms, including vertebrate
animals and butterflies, have been enumerated
reasonably well. Of the estimated 10 million
species of organism in the world, however, only
1.4 million have been named. Even less is known
about the function of these species in ecosystems.

The extinction of major proportion of species of
plants, animals, fungi, and microorganisms, which
could amount to 20 percent or more of the total
within the next 30 years, constitutes a very serious
problem. The tendency toward extinction is mov-
ing rapidly and is completely irreversible.

The current extinction event is estimated to be
proceeding at a rate 1,000 to 10,000 times greater
than the natural background rate (Wilson 1988a).
In view of this, the Rio Conference recommended
that each country establish a National Biological
Resource Center for the conservation and sustain-
able development of biological resources.

4.1  Biodiversity in Bangladesh

The biological resources of Bangladesh are part of the
Earth’s biodiversity. The paleontological evidence,
geographical location, geomorphological features, and
climatological status of Bangladesh indicate that
before the early Cretaceous Period (130 million years

Habitat and Ecosystems
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Union for the Conservation of Nature

Table 2 Wildlife Species Diversity in Bangladesh
P and Natural Resources (IUCN) lists 23
Species Nomgher Bangladesh species as endangered in its
Reptiles 123 Red Data Book. The major ones among
Turtle/Tortoises 25 them are the royal Bengal tiger, leop-
Lizards and Snakes 18 ard, clouded leopard, Asian wild ele-
phant, white-winged wood duck, py-
Snak..as 7 thon, estuarine crocodile, and gharial.
i ! Many other species may soon find
Crocodile 1 places in the Red Data Book. The Na-
Amphibians 19 tional Conservation Study (MOEF
Mammals 113 1992) reported that there are 27 threat-
. . ened and 39 endangered wildlife species
Gl (Iocallfmgratory) o in Bangladesh (Table 2). The very
Resideat o survival of the rural community and
Migrant 199 long-term sustainable development of
Extinct Species* 19 the society and rural economy are fully
Endangered Species* 39 dependent on biodiversity. Over-exploi-
Threatened Species* 27 tation of some of the renewable biologi-
cal resources without due consideration

Source: (Khan 1994, MOEF * 1991)

ago), when the Subcontinent separated from the
combined area of Australia and Antarctica, the region
was one of the world’s major faunal and floral genetic
exchange grounds (Khan 1994).

The anthropological history and current multiracial
human population of Bangladesh have placed
heavy demands on the country’s biological re-
sources. But there is great potential for biodiver-
sity-based development in Bangladesh. The coun-
try supports 123 species of reptiles (including 25
species of turtles and terrapins), 18 species of
lizards and snakes, 78 species of snakes, 2 species
of crocodiles, 574 species of both resident and
migratory birds, and 113 species of mammals
(Table 2). Approximately 900 wildlife species
have been reported in Bangladesh. Among them,
19 species which had a wide distribution in the
forests and freshwater and mangrove swamps have
become extinct in the present century due to misuse.
The extinct species include three species of rhinocer-
os, wild buffalo, Indian bison (gaur), banteng, hisped
hare, pink-headed duck, two species of peafowl,
Bengal florican, greater adjutant, king vulture, and
freshwater crocodile (muggar). The International

of the ecological consequences is fast
depleting these resources.

All plants contribute to a balanced environment as
well as being a unique part of the diversity of
nature (Table 3). Plants constitute a reservoir of
genetic resources that provide essential human
needs such as food, shelter, clothing, and medi-
cines. The Bangladesh National Herbarium has
reported 55 families of flowering plants in Bangla-
desh, which is roughly a quarter of the estimated
190 families in the country. These families include
5,000 angiosperm species 400 of which have

Table 3 Plant Species Diversity in Ban-
gladesh
Species Number
Angiosperm 5,000
Medicinal (recorded) 400
Fibre species 130
Timber species 224
Endangered 25

Source: (IUCN 1991)
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potential medicinal use, 130 of which yield fibers
for diverse uses, 224 of which provide timber,
while twenty-five species were reported as endan-
gered. A vast number of plants have been classi-
fied as food resources for man and wildlife.
Bangladesh also provides habitats for a number of
wild relatives of cultivated crops such as jute,
mango, and banana. According to a recent report
by Rahman 1994 (Table 4) the number of endan-
gered plant species increased to thirty-seven from
twenty-five.

Table 4 Tentative list of threatened and endangered plant species

Serial  Scientific name Local Name Probable causes

No.

1. Acanthophippium sylhetense - Homestead Damage

2. Aeschynanthus parasiticus Alok Jhar Homestead Damage

3, Aglaonema clarkey - Homestead Damage

4. Aldrovanda vesiculosa Balanka Jhangi Homestead Damage

5. Aquillaria agalocha Agor Gus Deforestation

6. Centrantherum anthalminticum Shomraj Over exploitation

7 Cirrhopetalum roxburghii - Deforestation

8. Cycas pectinata Moniraj Over exploitation and
Deforestation

9. Cymbopogon osmastonii Gondhi Ghus Homestead Damage

10. Dehaasia kurzii Modon Mosto Over exploitation

11. Dendrobium formosum Bokphul Orchid Homestead Damage

12. D. chrysotaxum - Over exploitation

13. Elaeocarpus lucidus Bamun Deforestation

14. Eulophia mackinnonii Bhumi Orchid Homestead Damage

15. Gloriosa superba Olot Chandal Over exploitation

16. Gynocardia odorata Chal Mugra Over exploitation

17. Hipporcardia macrantha B Rare Existence

18. Homalium schlichtii - Rare Existence

19. Justicia orephylla Choto Arusa -

20. Knema bengalensis - Deforestation

2L Limnophila cana - Homestead Damage

22. Mangifera sylvatica Jongili Aam Deforestation and Home-

stead Damage

Habitat and Ecosystems
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Local Name

Probable causes

Serial  Scientific name

No.

23, Mantisia saltatoria
24. M. spanthulata

25. Marsdenia tinctoria
26. Phajus trancarvaillae
27. Phrynium imbricatum
28. Quercus acuminata
29. Rotala simpliciuscula
30. Sageraea listeri

31. Semicarpus subpanduriformis
32% Sonneratia griffithii
33 Spatholobus listeri

34, Strophanthus wallichii
35, Vanilla parishii

36. Vaties scaphula

37. Vernonia thomsoni

Nritta Rata Ramoni

Deforestation

Deforestation

Roiongo Over exploitation
- Homestead Damage
Pitul Pata Rare Existence

Kanta/Kali Batna

Dhamon
Stropen Gus

Deforestation
Homestead Damage
Rare Existence
Deforestation
Deforestation

Rare Existence
Deforestation

Rare Existence
Deforestation

Homestead Damage

Source: (Rahman 1994)
5. Ecosystem and Development

Development is an increase in
resource use that produces use-
ful products required to meet
the needs of the people of a
given area.

Development projects that change land use and
alter river flows have severe impacts on habitats,
food sources, and the reproduction of fish popula-
tions. Swamps and marshes associated with the
shorelines of river floodplains and lakes merit
special attention as a development issue. In every
case it has been demonstrated that these areas are
critical to habitats and water quality. It is therefore
necessary to justify the modification of these
ecosystems and/or their disconnection from the
rivers and lakes that support them. Therefore,
project planning, construction, and follow-up
activities should allow sufficient time and resourc-

es for the full incorporation of ecological consid-
erations, data, and findings.

Fish are highly mobile, and many species must
migrate long distances to complete their life
cycles. Some species spend most of their adult
lives at sea or in lakes, only migrating up rivers to
spawn. Fishing for these species is adjusted to
these migratory patterns and their survival depends
upon having corridors for migration that are free
of barriers. These corridors may be blocked by
obstructions such as dams, as well as waste dis-
charges that fish avoid. Fish migration appears to
be linked to favorable habitats for specific life
stages of the species, especially those stages when
they are young and vulnerable. For example,
species that spawn in the upstream portions of
rivers usually encounter a habitat with more abun-
dant food, greater protection from predators, and
suitable physical and chemical water characteris-
tics. Thus, protection of habitat and water quality
is essential.

Habitat and Ecosystems
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People who depend upon fisheries are often deprived
of an essential and inexpensive source of protein
when aquatic resources deteriorate due to the con-
struction of dams and drainage projects, conversion of
forest to agriculture, pollution of water, and other
such activities.

Causes of Deferioration in the Fish Ecosystem

The productive capacity of fisheries and forests is
the result of natural energy sources such as sun,
wind, and rain. When fish and forests are harvest-
ed and converted to products, little or nothing of
them is returned to the ecosystem from which they
came. The ecosystem is thus susceptible to overex-
ploitation, which can occur in three basic ways:

1. Overfishing and water development pro-
grams can deplete fish stocks so severely
that production is insufficient for harvest.

2. The aquatic environment can be degraded by
waste water discharge, hydropower genera-
tion, agricultural production, and other kinds
of development.

3. The construction of water development

structures such as dams, levees can make the
floodplain unavailable to fish, even when
forests and vegetation are left intact as a
potential food source.

Figure 3 shows the aquatic ecosystem and the
factors that influence it. These factors fall into
three categories:

L. Inputs of energy and materials from either
natural or artificial sources;

2. Outputs, which usually represent products
that are valued by society; and
3. Stresses, which are either blockages of inputs

or losses that compete with useful products
(outputs) from the ecosystem.

YD)

The stresses shown in the figure represent losses
from the aquatic ecosystem caused by:

1. Obstructions that block or divert natural
inputs such as water flow and the mixing
and migrating of organisms;

2, Overexploitation that depletes fish stocks
either to extinction or to the point that the
capacity for the stocks to sustain yield is
severely limited; and

3. Alterations of internal cycles and dynamics

within the aquatic ecosystem, such as
those caused by pollution with toxic or-
ganic compounds and metals or by nutri-
ents that change the structure of the food
web.

The simple principle is that the sustained produc-
tion of a given area of land or water has limits;
the more intensively the area is managed for the
high yield of one product, the less it will support
the yield of a broader spectrum of products.

and

6. Proposed Environmental

Ecological Guidelines

*  The national development plan should
consider the environmental consequences
of development in and around the forests,
wetlands, hills, coastal and estuarine ar-
eas, islands, oxbow lakes, unforested
lands, floodplain, mangrove swamp, ever-
green and deciduous forests, Barind Tract,
Hill Tract, and other ecosystems of Ban-
gladesh.

*  Ecological impacts that may create damage
outside of the immediate project area (such
as downstream flooding and loss of estua-
rine spawning habitat) should be consid-
ered.

*  Water quality and fishery issues should be
systematically coordinated with large-scale
river basin development.

Habitat and Ecosystems
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*  The benefit analysis of development pro-
jects should include estimates of all the
ecological costs and benefits of the project
(including alternatives).

. Final project funding should adequately
provide for training, management, and
extension services to support ecological
objectives. Where necessary, funding
should be made available to local agencies
that are responsible for development.

*  In the planning stages, water development
projects of all kinds can be assessed in
terms of the new habitats that will be
created.

*  Habitats for aquatic invertebrates that are
important in aquatic food webs, but which
also may be vectors for human parasites
(mosquitoes/malaria, black flies/onchocer-
ciasis, snails/schistosomiasis), should be a
part of the evaluation.

®*  Urban and industrial waste water should
be treated to the highest possible level in
order to adequately protect water quality.

° Preventive measures should be taken
against excessive erosion, wasteful fertiliz-
er application, inappropriate pesticide use,
and other practices that may degrade
habitats and, thus, the ecosystem.

®* The advantages and disadvantages of
species introduction should be compre-
hensively evaluated. Certain introductions
may cause extensive changes in the struc-
ture of native species communities. The
advantages of introduction to improve
yields should be weighted against the
impacts of possible species extinction.
However, the following key points should
be kept in mind during the development
plan for a sustainable project.

YV

e  Define critical biophysical factors.

*  Design with nature (strengthen natural
mechanisms that regulate ecosys-
tem functioning).

. Explore sustainable options for intensifying
the production of existing resources (e.g.,
integrated pest management).

*  Design development activities to prevent
avoidable damage to the resource system.

*  Maintain the productivity of the natural
system.

. Plan project objectives to ensure that
development activities are sustained be-
yond the life of individual project activi-
ties.

T Conclusion

Without sufficient baseline information on bio-
logical diversity, development practices in Bangla-
desh have serious depleted both its store of species
and its ecosystem. The asymmetrical overexploita-
tion of some very common species has put these
species in a vulnerable state. The best example is
the freshwater crocodile (muggar), whose habitat,
while still available, is threatened. This is due to
lack of a bi-symmetrical approach to development
that allows sustainable utilization while also pro-
viding strict protection measures.

The basic ecological work required may include an
understanding of nutrient cycling, soil biology, plant
competition and succession, groundwater hydrology
and soil microclimate, survival requirements of
important plant protection, and impacts on the physi-
cal environment.

Habitat and Ecosystems
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PREFACE

The Guidelines for People’s Participation in the Flood Action
Plan (FAP) are addressed to a diverse, multi-disciplinary audience
including the people who would be affected by any future FAP
activities, GOB policy makers and the FAP planning teams.
Evaluations of a cross-section of FCD/I projects completed in the
past show that the agricultural and socio-economic benefits
resulting from these projects can be greatly enhanced, their
sustainability assured, by integrating local people and their
representatives in all stages of project activities.

Indeed, it 1is now accepted by everyone concerned with
development policies and practices that people’s participation is
the key not only to sustainable flood control, mitigation and water
management activities, but overall economic development and growth.
These Guidelines suggest a flexible approach to the integration of
considerable local knowledge, experience and insights of people
living in a given area with professional expertise, resources and
efforts. This cross-fertilization will strengthen the process of
decision making with regard to local needs assessment, project
formulation and implementation, long-term operation and
maintenance. The process will also help address fully the needs
of diverse local groups - -fishermen, boatmen, the destitute
entrapped in poverty, disadvantaged women and children, those
living outside the embankments, for instance - and minimize the
negative effects stemming from conflict of interests.

The Guidelines for People’s Participation (GPP) form a part of
a series of guidelines that incldue the Guidelines for General
Project Assessmetn (GPA) and the Guidelines for Environmental
Impact Assessment. Other guidelines to be developed in the future
would bear on Land Acquisition and Resettlement, Project
Implementation, Operation and Maintenance, Monitoring and
Evaluation. Interlinked, these guidelines would form the corpus of
the Guidelines for Project Planning (Development) in the Flood

Action Plan.

The Guidelines stipulate not merely a commitment to a
methodology, but a whole hearted adherence to a process that will
translate this commitment to a rigorous and invariable practice of
all development activities. It therefore follows that these
Guidelines will be modified and improved as regional and local
experience is accumulated from implementing them in Bangladesh.
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ACTION PLAN FOR FLOOD CONTROL
GUIDELINES FOR PEOPLE’S PARTICIPATION

INTRODUCTION

Flood Action Plan (1990-95)

The Flood Action Plan (FAP) issues from a comprehensive review
of flood policy in Bangladesh in the aftermath of the
devastating floods of 1987 and 1988. The FAP marks the
initial phase in the development of a 1long-term phased
programme of flood control, drainage and water management
activities in Bangladesh. The development imperatives of
Bangladesh stipulate that comprehensive technically,
economically, environmentally and socially sound solutions to
the problem of recurrent flooding be found urgently. This
principle is reinforced by all FAP supporting studies and
strongly endorsed by both the Government of Bangladesh and the

wOrldlBank.

Objective

The objective of the FAP is to bring about an environment
secure enough to stimulate intensive agriculture, fisheries
and integrated rural and urban development. FAP would seek
to achieve this by a combination of controlled flooding and
drainage measures and a much enhanced state of flood
forecasting and early warning, flood proofing, flood
preparedness and other related actions. This would facilitate
sustained economic and social growth, welfare and security and
to ensure a higher quality of life for the people dwelling on
the floodplain.

People’s Participation

In the light of considerable field experience gathered over
the years and recent FAP evaluations, it is evident that to
ensure sustainable flood control, drainage, water development
planning and management, diverse socioeconomic groups of
people affected by recurrent flooding must have the
opportunity to articulate their needs, identify problems and
work out solutions. Experience gained from the process of
development planning in Bangladesh demonstrates clearly that
due to a 1lack of an appreciable measure of people’s
participation, programmed activities in social and economic
development have had only limited success in achieving the
stated objectives and ensuring sustained delivery of project

1
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penefits. In keeping with the new development perspective of
the Government to align participatory democracy with the need
for accelerated and sustainable economic development of the

country, it is essential that local people participate in
full range of programmed activities including needs
assessment, project identification, pre-feasibility,
feasibility, design and construction, operation and

maintenance, monitoring and evaluation. This is intended to
replace the traditional approach limiting decision making to
a remote centre dominated by professionals and specialists.
This alternative development strategy is expected to stimulate
the evolution of the process of decentralization in
development planning and implementation. The most notable
gain would be commitment of the people to generating and
sustaining socio-economic development relevant to their needs.

Perspective Plan

The FAP’s central concern relates closely to GOB policies
embodied in the Fourth Five Year Plan (1990-95), which clearly
recognizes the crucial importance of people’s participation in
the process of planning and development, and the necessity to
give policy and institutional support in order to direct
increasing degrees of that effort to accelerate the pace of
economic growth. The FAP would seek to derive as much benefit
as it can from people’s participation augmented by human
resources development, defined in the Perspective Plan (1990-
2010) as "the ability of the people, particularly in the rural
areas, to identify their problems and plan and implement these
plans by themselves in areas which concern them most."
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PEOPLE'’S PARTICIPATION IN PLANNING

overview

People’s participation in planning is a vital process which
will enable different socio-economic interest groups in an
area develop their capabilities to play a dynamic role in
development 1initiatives. It will also strengthen the
commitment to development of a wide cross-section of affected
people, elected representatives, government employees,
professional groups, voluntary groups including NGOs,
development practitioners and others by giving them an
opportunity to share responsibility for key decisions.

Parameters

People’s Participation involves:

o assessmentoplocal perception/needs assessment through
extensive dialogue with all social groups likely to be
affected;

o identification of and consultation with groups likely to

be affected both inside and outside the programme area
and analysis of conflicting interests likely to affect

the project;
o attention to in particular marginal groups, including

. rural poor
ethnic groups

. minorities

. women

. fishermen

. boatmen

. other disadvantaged people
dependent on fragile resources

o identification of all land and water resources

o development of an organizational structure for
- guaranteed representation
- briefing
- consultation about technical
components
- negotiations for mitigation,
compensation, etc.
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Salient Features

The process can identify local issues that conventional
socio-economic surveys do not fully estimate or clearly
bring to light. Close and active participation of people
is the device to ensure that these are taken into account

in project formulation and planning.

People’s participation will ensure that projects take
fully into account essential local data on environment,
1and and water regimes, informal and customary rights,
resource usage, and the most directly affected social
groups among others, in order to assure that projects do
minimum damage to habitats, livelihoods of the people and
natural resources. It will also help develop equitable
standards for compensation and mitigation.

The process will facilitate identification of diverse
beneficiary/disbeneficiarysocio—economicinterestgroups
and their 1leaders, traditional organizations and
institutions. This will ensure that their collective
views are reflected in project development and its
management.

Early forging of partnership between the Planning Team
and the local people is the key to their effective
participation in the subsequent stages of
construction, operation and maintenance, monitoring
and evaluation.

It also sharpens the focus on the needs of the poor and
disadvantaged with a view to ensuring that their
interests are taken into consideration in assessing
project impacts and to target short - and long - term
benefits to them.

Linkages

People’s participation is not an isolated activity;
rather complements information gathering techniques such
as RRA, PRA, sample surveys and key informant
interviewing, etc. It involves activities and
institution building at different levels of society and
administration. The institutional development will
involve Ministries, NGOs and other interest groups and
help establish extensive inter-organizational linkages,
with well-defined accountability at all administrative
levels. The objective at the project level is to achieve
effective co-ordination.
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s. PROJECT CYCLE

3.1 Project Scale Factor

This intensive participatory planning process might not be
equally practicable for water management projects of different
sizes. some FAP efforts have  a distinctly local focus, for
example, compartmentalization, flood response, flood proofing,
small scale FCD and irrigation structures. other FAP projects are
much larger in scope. The scale of the project will largely

determine the approach used.

a. Small: Local Area pDevelopment

For small projects restricted to a village, union or
thana, it should be possible to optimize the active
involvement of the people in all project stages through

local level groups.
b. Large: Larger Area pevelopment

Large scale projects covering larger areas are common in
the FAP and pose special problems of their own in terms
of people’s participation. Methods of organizing the
project development process are of necessity quite
different from those appropriate in smaller localities.
It is especially difficult to conduct large area
feasibility studies in a participatory manner. Planning
teams, however, must still foster participation Dby
organizing extensive consultation sessions in selected
locations to elicit predominant development issues and
concerns of the people. Multidisciplinary teams of
ecologists, social scientists, engineers and other
appropriate specialists could assess needs, describe
development alternatives, likely penefits/disbenefits,
environmental effects and socioeconomic penefits of each.
These projectwide consultation programmes for needs
assessment and appraisal of environmental and social
ef fects would suffice provided that all concerned parties
receive essential information and opportunities for

consultation.

Note: Details of composition of the Planning
Team and expected inputs are at Annexure-A.
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3.2

Stages

People’s participation in the FAP projects and programmes
should effectively begin at the inception or the
prefeasibility stage with preliminary survey of an area
for needs assessment, and continue throughout the life of
any given project. Broadly speaking, at 1least the
following six stages of people’s participation can be
identified:

Prefeasibility study: 1local people, their elected
representatives and local officials are to be involved in
needs assessment. This includes technical, environmental
and social appraisal of an area’s problems, analysis of
alternative project options, and possible selection of
project or programme. The results may be used to adjust
any existing project concept in accordance with the

findings.

Feasibility study: As a project takes shape local people
are involved in more detailed technical, environmental,
social and economic appraisal. Also, at this stage the
representatives of diverse local socio-economic groups
and the local councils can interact, discuss and concur
in project concept including mitigation and 1land
compensation measures. This process will help develop
methods of people’s involvement in project design,
construction, management, operation and maintenance,
monitoring and evaluation.

Detailed design: once a project is deemed feasible,
there must be ongoing interaction between local people
and technical planners in developing criteria and
specifications for many vital project or programme
considerations, 0 o S the location, size, and
distribution of project -works, land acquisition,
relocation plans and mitigation measures. A Project Co-
ordination Committee (PCC) should be set up at this stage
to ensure that these issues are satisfactorily resolved.
PCC will continue.

Implementation/Construction: pcc will monitor
implementation in order to ensure that design standards
and implementation are carried out as agreed. Both formal
and informal communications with local people should be
as open as possible. The plan itself and any
modifications should be explained to them and their views
taken into account. The monitoring group would identify
and analyze unforeseen problems and offer suggestions to
resolve them. It may also seek expert advice if problems
are severe or threaten the projects.
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operation and Maintenance: the operation and maintenance
stage should directly involve the local population.
However, the degree of direct 1local control and
management will vary according to the nature of the
infrastructural works to be puilt and operated.
operational manuals must be drawn up with this in mind
including the 1legal responsibilities for ownership,
labour and financial resource provision, day to day
operation, routine and emergency maintenance and repair
work. The criteria for deciding operational procedures
must be drawn up with the consensus of local people.

Monitoring and Evaluation: In order to learn from
experience of a project and influence future development,
the - PcC should constantly monitor performance, and
initiate remedial actions as necessary. This will
require intensive liaison with local people both directly
in the area and those affected outside it. It will need
to address both the positive and negative ways in which

people are affected at all stages of project development.
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4.

PEOPLE'S PARTICIPATION IN
PREFEASIBILITY PLANNING

4.1

The

Rationale

The FAP will seek to enhance the economic security and
quality of life of the floodplains population by means of
improved water management techniques. Sustained and
extensive consultation with the people in particular
areas and their active participation in the process is
essential to assess local needs, highlight topographic,
hydrographic and other geophysical characteristics,
potential opportunltles and constraints as well as the
associated socioeconomic conditions that will crucially
affect the probability of success in planning and
implementing projects.

Techniques

The following techniques may be useful in gaining a
multidisciplinary perspective:

3. Village scoping sessions in which Planning Team
presents these priority development choices. This
consultative/iterative process should include
relevant levels of all concerned GOB departments,
elected officials, GOB specialists, and most
importantly, the people of the proposed programme,
and adjacent areas.

ii. Consults various socioeconomic groups and their
representatives in a series of meetings, or public
hearings, Official representatives of these
interest groups also may be consulted;

iii. Questionnaire surveys of sampled households to
elicit views of a truly representative cross-
section of the affected population;

iv. Discuss with local people and their representatives
positive and negative environmental, social,

economic implications. If any or all are
unacceptable to any interest group, this should be
noted.

prefeasibility study must show that any proposed

development alternative is:



consonant with the expressed needs and wishes of the
local peoples including social and environmental

imperatives
likely to be institutionally, administratively
practicable.

implemented without creating major

capable of being
social disruption or irretrievable damage to any social

group, particularly the poor.

2L



s. PEOPLE’S PARTICIPATION IN FEASIBILITY PLANNING

At the Feasibility Planning Stage which involves indepth
examination of the technical, economic, financial, environmental
and social viability of a programme or project concept in a
particular area, planning and engineering study groups would move
to detailed baseline studies of environmental and social effects
(FAP Manual for Environmental Impact Assessment), local surveys and
overall blueprint designs. All study and design groups must
interact with each other and with the 1local community or
communities during the Feasibility study stage.

5.1 Needs Assessment
Inputs for the feasibility study would accrue from

e crucial identification of the needs of various interest
groups and the potential of a proposed project area is
the most crucial activity at the feasibility stage. 1In
a departure from the traditional dependence on assessment
performed by professionals or specialists in a detached,
'"top down' fashion, the emphasis now is on the people
belonging to different social groups voicing their own

perceptions of the existing problens, potential
solutions, including ideas about technical solutions,
their implications and probable impact. Projects

conceived, designed and implemented on the basis of
complementary needs of the people or an appreciation
and/or reconciliation of the competitive interests of the
various socioeconomic groups in the area have better than
average possibility of yielding sustained FCD/I benefits
over time.

ii. 1Interviews a wide range of concerned groups of
people and individuals to solicit the wviews and
comments of:

o] landholders

o assetless/landless people

o farmers, fishermen, artisans

o women

o transporters, shopkekepers etc.

o those who manage or operate existing projects,
to learn from their successes and failures

o elected officials or existing multi-agency

task forces
o NGOs or others in a position to represent
large interest groups;

10



iii. Data collection by a multi-disciplinary team, cross-

iv.

Vi

vii.

checking data by triangulation, carrying out a diagnostic
RRA prior to a PIE to assess probable

o direct impact on hydrological conditions.

o changes in fisheries, livestock, agriculture,
ecological, social and economic parameters

o combined impact of several factors, such as,
physical, biological, human and environmental,
especially potential negative impacts;

The needs assessment should elicit from the various

" interest groups their perception of:

o present water management regime;
o main flood control and drainage problems and
trends; and
o preferred solution to any problems identified.
The - needs assessment survey also should include

communities living outside the proposed programme area,
who are likely to be affected by any interventions under
consideration.

The needs of poor and marginal groups must be given
special attention during feasibility planning. Special
efforts would be required to

o consider the several technical possibilities
available to bring about a change in their
circumstances

o enable marginal groups voice their interests,

consider the several technical possibilities
available to bring about a change in their

circumstances.

o offer their own suggestions

o choose leaders to represent them in various
deliberations

Formation of consultative groups in wards, thanas,
districts, and creation of regular forums for regional
planning deliberations in which discussions of specific
issues, even negotiations between competing groups, can

occur.

11
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Direct Planning Team efforts, contract with government rural
development agencies or suitable NGOs are some of the ways to
perform local organizing functions. Experience also confirms that
development of existing potentials might be thwarted by numerous
factorss A multidisciplinary approach leavened by wide
participation of people is therefore essential not only to acquire
detailed information about the prospective command area, but also
develop appropriate solutions and programmes.

5.2 Environmental and Social Considerations

Planning Team specialists should seek to understand people and
their perceptions, detail basic data on local environmental
and social conditions, and enumerate:

o all socioeconomic groups in order to identify,
analyze and understand the livelihood strategies of
diverse groups and conflict of interests. Special
efforts would be necessary to identify and involve

the poor and marginal groups -landless, poor
fishermen, destitute men and women, groups
depending on scant resources etc. in any
intervention planned;

o all land and water resources, local assessment of
these resources and interdependencies and

importance of livelihood strategies;

o all customary and formal/informal rights to use
particular natural resources;

o major cultural properties;

o local leaders and officeholders, organizations and
associations including traditional groups,
cooperatives, development organizations e.g.,

Grameen Bank, etc., and

o government institutions and agencies.

5.3 Development Alternatives

The information gathered from each of the interest groups
should be combined into need assessments "pictures'", in
which all natural and social elements are integrated into
a coherent whole. The Planning Team should add to these
assessments other development targets based on national

12
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priorities and the judgements of team specialists. These
various needs would then be translated into development
alternatives, and grouped 1into major types of
interventions and evaluated both generally as well as by
a simplified version of the multicriteria analysis
specified in the Guidelines for Project Assessment (GPA).
Once prioritized, the two or three major options should
be developed in more detail, describing each in terms of:

needs addressed

expected positive effects

expected negative impacts, and

the structural and institutional measures needed to

implement them.

0Oo0oo0oO0

5.4 Consultation Process

Feasibility planning would require the planning team to play an
energetic role. It would be required to initiate a series of
relatively structured consultations in multiple locales.

All comments and suggestions gained in this consultation
process should be recorded. Sectoral specialists should then
review all the issues that emerge from the consultative exercise,
and note key questions, comments, and areas of conflict.

5.5 Recommendation

The Planning Team should evaluate the feedback gained in
the consultation exercise and revise each development
alternative as necessary and/or possible. Finally, the
Planning Team should recommend one development
alternative to be taken on to the Feasibility Study
stage. Before making this recommendation it is essential
that actual or potential conflicts e.g., outsiders vs.
insiders, large vs. small farmers etc. are identified,
their implications assessed, and the possibilities for
compensating those adversely affected are worked out. It
would be futile, even counter-productive, to allow a
project to proceed without addressing such conflicts and

attempting to resolve them.

13



PEOPLE’S PARTICIPATION IN DETAILED DESIGN

There is now a wide recognition that despite the dominance of
the technical construction aspects, water management
activities are no less social than they are technical
processes. Indeed, one broad reason for the failure of many
such schemes is the insufficient attention given to social
aspects of project design. Many of the problems could have
been avoided if local people had been closely consulted.
Projects are distinctly shaped by their respective contexts,
objectives, approach, anticipated achievements, financial
basis and so forth. Hence, it is essential that the PCC
(3.2.3) is formed at this stage and carefully briefed on
jssues that emerge during detailed design. The main task of
the PCC during this stage 1is to prepare for a role in the
implementation of the project. Depending on the project, PCC
will perform specific roles in construction, operation, and
maintenance. In projects with a substantial irrigation
component, beneficlary groups might form Water Users
Associations either independently or as subcommittees of the
original PCC. These latter Water Users Association should be
configured in such a way that they eventually can take over
ownership of small scale irrigation systems.

Interest Group Organization

In this phase people’s participation ought to grow from the
individual and unorganized level to that of formal organized
interest group representation. It may be noted here that

at the interest group level large landholders, shopkeepers and
businessmen, transporters and transport workers, leasehold
fishermen, NGOs and Cooperatives already will be well
organized. on the other hand, landless labour, women
especially destitute women (single heads of households) ,
capture fishermen, brick kiln workers, marginal groups
depending on foraging for grass or wood, etc. may not be

organized at all. This has two major aspects:

i. Encourage specific socioeconomic interest groups and
resource users, especially this second collection of
social groups, to organize themselves sufficiently to
ensure that their interests are taken into consideration
in project planning. This denotes choosing leaders to
represent them on the Project Coordination Committee
(pcc) to define interests, determine positions, and
decide on acceptable compensation and mitigation
measures.

14



ii. organize a Project Coordination committee (PCC) at the
project level.

6.2 Composition of Project Coordination Committee (PCC)

1. The responsibility for organizing the committee should be
that of the Ministry of Irrigation, Water Development and
Flood Control. In the case of distinct and identifiable
FAP components, relevant ministries/agencies, such as
Local Government and Co-operatives Division, BRDB etc.,
would have to take the initiative to form PCC to help
implement programmed activities.

ii. oOnce a development alternative has been selected, chosen
representatives of the likely affected social groups
should be organized into a Project Coordination
committee (PcC). In addition to area socioceconomic
interest groups, including women, this Committee should
include representatives of government technical
departments, local NGOs, those responsible for project
design, as well as members of the former Planning Team.
T+ should be chaired by the elected officeholder closest
in the governing hierarchy to the project level.

iii. Interest groups should be encouraged to get organized at
the appropriate project level - village, ward, union,
district, multidistrict with membership clearly
reflecting the size and complexity of the project.
Despite the size of the project area, all social and
resource user groups must have representation on the
committee. This includes the poor, marginal groups, and

women.

iv. The Project Coordination Committee exists primarily to
represent the interests of the affected social groups
detailed design, implementation and O&M stages.
specifically, the committee will

o discuss with the Design Team all aspects of
programme or project design;

o resolve conflicts between social groups over
aspects of project design;

o develop acceptable compensation and mitigation
plans as necessary.

6.3 Sub-Committees

Sub-Committees of the PCC may be formed depending on
project needs.

1.5

at the
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2. PEOPLE’S PARTICIPATION IN IMPLEMENTATION

The emphasis in these guidelines is on participation of the
people in comprehensive decision-making on the

o definition and articulation of key issues
o formulation of viable solutions
o initiation of project implementation activities

This is based on the recognition that goals of development
interventions can not be reached without the understanding and
support of local communities, whose knowledge of local conditions
and resources, ideas and cooperation are crucial to the technical

success of a project.

7.1 Role of Project Coordination Committee (PCC)

Resolution of issues of implementation, operation and
maintenance (O&M) would depend on several factors such as the goals
of each intervention, the sources and terms of funding, and most
importantly, the broad direction given by national policy makers.
The PCC would provide the all-purpose vehicle for the participation
of individuals and groups of people directly in the activities of
the project, enabling them to gain better understanding of its
objectives and likely impacts, and develop pride in the work
carried out. PcC’s efforts would be best directed to help

o develop human resources and promote active participation

o design and adjust a flexible implementation schedule as
the requirements and constraints of the people become
more clearly understood

o review implementation to agreed schedule and standards

o develop and adjust recommendations for operation and
maintainance (0&M) of any assets created by the project,
togethern with continuous monitoring and evaluation (M&E)

o equitably distribute project benefits.

Further,

i. a strong indication that planning and design are based on the
needs of local people would be their participation by
contributing in cash or labour during the construction of
tertiary structures and other works, particularly the re-
excavation of khals and the (re)building of embankments

16



R

ii. Where appropriate to the specifications earth works should be
contracted to the maximum possible extent to Landless
Contracting Societies (LCS) in order to benefit landless
people. If LCSs do not exist in the project area, they should
be encouraged to be formed with the assistance of BRDB or
local NGOs. At least half of the earth work should be reserved
for female LCSs

iii. these LCSs should be made up of disadvantaged groups both
within and outside the protected area. Providing
opportunities to participate through LCSs in the
implementation/construction of the project should be a major
concern of the PCC.

17
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8. PEOPLE'S PARTICIPATION IN OPERATION
AND MAINTENANCE

8.1 Operation

The operation of FCD/I structures varies from making or
cutting open temporary closures of tertiary and secondary channels,
to opening and closing multi-vent regulators along major rivers and
the operation of pump houses. In consequence

I

IE-
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Iv.

operating manuals nust be produced in simple Bangla for
all projects and for all levels at which operation takes
place within projects. These manuals will present
technical, operationally useful information in language
that even those who are not highly educated can
understand. There must be a procedure for training
people in their use and updating them regularly in the
light of experience gained and changing field
requirements;

the operating manuals will have to cover the operating
options at all levels, given the whole range of possible
external parameters. This range will have to include a
number of possible disaster scenarios including
structural failure, sabotage, flood levels surpassing
design levels, etc.;

the PcC will have the freedom to operate the system as
needed in accordance with rules and, of course, within
the operating options and external parameters as
determined by the BWDB; PCC will be also responsible for
setting up training programmes.

facilitate sustainable water management, i.e. acceptable
to all concerned (conflicting interests), Relevant GOB
department officials may advise and assist the committee
members, or any other affected person who might wish to
duscuss aspects of a given project.

8.2 Maintenance

B8

Yearly maintenance needs for a local system can be
assessed by the PCC after each flood seaon. The relevant
GOB officials will be charged with preparing a detailed
proposal, including a budget, for the maintenance of all
works under the authority of the committee. The budget
should include financial provisions for contingencies
that might arise from time to time.

18
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ii. Upon verification and adjustments as necessary, the
committee will formally approve the maintenance proposal.
In the case of self-governing irrigation systems that can
levy users fees to fund maintenance, the Committee should
be able to do all of this themselves.

5 15 I8 Regular maintenance of roads and road and embankments may
be awarded to local group including women’s groups. In
all cases employment of women’s groups should be
encouraged. Experiments may be conducted to find ways of
combining such maintenance with the use by these women of
roadside, embankments, borrow pit, etc. for productive

purposes.

iv. Earthwork and turfing wherever appropriate to the
specification will be done by LCSs.

8.3 Funding of O&M

Funding of O&M must be seen in the wider context of project
sustainability and resource generation at the grassroots level.
No easy solutions are expected, and experimentation together with
ongoing monitoring and evaluation will be needed for workable
arrangement. Planning and Design Teams should investigate the
following in particular and suggest ways and means:

i. Local resource commitment for income - producing FCD/I
projects is most likely where resources generated are
directly ploughed back into the project. Tertiary
committees would need some freedom to decide on a fair

way to levy charges.

1. The larger the area covered by a project (i.e., secondary
and primary level committees), the more difficult it will
be to generate local resources for O&M. Possible sources

are.:

market/sales tax
land taxes
property tax
licence fees
service fees etc.

O0O0OO0O0

iii. A system of government subsidies perhaps in the form of
a matching grant, may be needed to stimulate 1local

resource generation.
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FEASIBILITY PLANNING TEAM COMPOSITION AND INPUTS

1. Composition

a. The Feasibility Planning Team, part and parcel of the overall
project planning team, is drawn in the main from the staff of the
project. Its composition should reflect the principle features of
the socioeconomic setting of the prospective programme or project

area.

In general the Participatory Planning Team would include at
least:

o a male sociologist or social anthropologist,

o a female sociologist or social anthropologist,

o a water and land use specialist (or drainage/irrigation
engineer),

o a fisheries specialist (riverine or marine),

o an agronomist (in most cases rice),

o an institutional specialist,

o an ecologist, and

o male and female village organizers (to serve as a bridge
to poor and marginal groups),

o co-opt local body representative.

b. The Planning Team Leader should be a senior specialist with
experience in conducting Rapid Rural Appraisals (RRA),
possibly including Particularly Rural Appraisals (PRA), which
is an emerging RRA methodology and should be increasingly
tested and employed in Bangladesh. His or her main assignment
is leading the team. This means in leading the team the team
leader would be responsible inter alia for framing and
scheduling the general approach, organizing logistics,
overseeing reporting schedules, mediating disputes among team
members, and taking responsibility for the quality of work
performed.

c. The Planning Team members be:

o willing and able to conduct extensive field work and
learn from people (i.e., experts who are too sure of what
they know or will find before they go into the field may
not be suitable for this kind work);

o trained and ©preferably have experience in RRA
methodologies;
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o have experience of FCD/I projects; and
o able to report their findings in written English and
Bangla.

Specialists covering such areas as infrastructure,
communications (river and road transport), marketing, wildlife,
forests, urbanization, industrialization, etc. should be added as

needed.

4. Flexible Timing and Schedules

Planning for the appropriate water management project or
nonstructural program in an area is a time consuming process.
Although theoretically project phases are timed linearly e.g.
needs assessment, tentative development alternatives, consultation
about alternatives, etc., in practice each phase may reveal issues
that are as yet unclear and for which part of the pervious phase(s)
may have to be repeated. Depending on the complexity of the
situation, the extent to conflicts of interest, and the experience
of the Planning Team, the planning process may take more time than
originally planned.

5 Needs Assessment and Project Formulation

A careful preliminary survey of the area should precede actual
needs assessment in the field. The following information should be

collected and analyzed:

o contour and other maps (4" and 8" to the mile);

o satellite and aerial photography;

o district gazetteers (relevant for historical data and
long term trends);

o national, regional and unionwise socioeconomic
statistical data;

o . the social and political history of the area, with
reference to national, regional and local politics;

o national, regional and local water management projects
completed, being implemented, or planned in the proposed
programme area, or which are or may affect the area;

o all other GOB projects at all phases that have a bearing
on the environment, or could affect fisheries and
agricultural development in the proposed programme area;
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o NGOs and their programmes in the area

o women in development programmes/projects

RRA/PRA methods should be used to conduct fieldwork for the
needs assessment. The needs assessment must spring from the likely
affected socioeconomic groups passed over by the specialists
conducting the assessment. It is most important to listen and
learn from the people, instead of pressing one’s own insights and
views on local people. The ability to ask non-leading but probing
questions during needs assessment interviews will determine the
quality of the work during this phase. Pre-fieldwork training and
seminars should specially focus on this. Only those Specialists
should be included on RRA/PRA teams who respect the knowledge that
local people have about the land and water resources upon which
they depend. To this end, Specialists should use Participatory
Rural Appraisal methods wherever appropriate, thus allowing local
people to assemble their own information and devise their own
simple scales to prioritize needs and measure effects. This
includes hydraulic charts, social mapping, resource and resource
usage mapping, work diagramming, local calendars (agrarian,
fishing, social), listing and diagramming customary and informal

rights, ete.

6. Logistics

2 The Planning Team may need a variety of means of
transport (including one or more small 4WD vehicles) to
move from area to area. Once 1in the area, 1local
transport - rickshaw, vans, boats, etc. may be used.

Care should be taken by the team to keep as low a profile
as possible. 1In practice, this often will mean walking
into and around the area where interviews/consultations
are to be held.

X4 Team interaction is of great importance. This would help
verify the importance and trustworthiness of information
gathered by the different specialists. If gaps or

discrepancies are found, it would still be relatively
easy to return to the area to collect more information.
It would also help all team members gain an integrated
view of the area. Very often potential social and
environmental effects can only be identified and
understood when specialists combine their knowledge and

data.

iii. To facilitate such intensive team interaction, common
lodging facilities for the whole team are necessary,
preferably in or as close as possible to the proposed
project area.
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7. Reporting

i. Team members should use their own notebooks and diaries,
and their own methods, to record data collected in the
field. However, team members should have prior agreement
on the checklist to be used by each of the team members.

& . At appropriate times during the study, each specialist
should report his/her information to the Planning Team in
a predetermined form. This report should include the

following:

o agreed-upon chapter headings, subheadings, tables, etc.
(use FPCO standardization);

o a chapter entitled: "Own Views and Observations" to
record his/her own perceptions/observations/
recommendations. Separate sections on the views

expressed by local people will thus remain free of the
specialist’s judgements;

o a chapter containing issues that need to be followed up,
either because;

- there was not sufficient time to get the
information, or :

- the information collected from different people or
interest groups is conflicting; or

~ the information <collected differs from the
generally accepted opinion in the relevant field of
specialization, or

- the information collected was found to be unique to
that specific locality or interest group.

idd.. Planning Teams need secretarial support to ensure that
reporting requirements are met. Given the complexity of
the research and interaction among specialists, portable
computer, printing and photocopying facilities should be
available at the field office.

C:MA:PEOPLE: tc
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HUMAN RESOURCES DATA SOURCES

Useful data on relevant issues regarding human resources can be obtained from a variety of sources
including government departments and ministries, donor agencies, NGOs, and consulting firms. The
Government of Bangladesh publishes a wide variety of official data, much of it in serial publications of
the Bangladesh Bureau of Statistics (BBS). These include:

Statistical Yearbook of Bangladesh (current volume): a compendium of data on all natural, social,
and economic sectors.

Final Report of Bangladesh Population Census, 1981: useful for EIA studies are the District
Series and the Thana/Community Series. The latter series has socio-demographic data down to
the mauza level.

The 1991 Population Census.

Bangladesh Census of Agriculture and Livestock, 1983-1984: the Thana Series is the most useful
for EIA work. It carries landholding (by type and size) and livestock data down to the mauza
level.

The Yearbook of Agricultural Statistics of Bangladesh: publishes cropping and yield data. It is
useful for general reference and standards.

Report on the Bangladesh Livestock Survey,1983-84, (March 1986): resolved data down to the
District level. The volume may be useful for historic reference.

Bangladesh Census of Non-farm Economic Activities, 1986, (March 1990): provides district
volumes on commercial, artisan, industrial, and professional activities/occupations. Data are
resolved down to the mauza level.

Other BBS publications that might provide useful information are:

e« & & @& @

Thana Statistics, Vols. I to III (land utilization and irrigation, agricultural output, minor crops,
community level social data).

Survey of Ponds, 1982.

Final Report on the Census of WAQF Estates, 1986.

Socio-economic Indicators of Bangladesh, (Second Edition), 1986.

Rural Credit Survey of Bangladesh, 1987.

Mauza Based Study of Rural Facilities, 1989: has data by mauza for police stations, tahsil office,
hospitals/dispensaries, family planning clinics, veterinary clinics, schools, colleges, hats/bazaars,
banks, post offices, and metalled roads. Data are given as distance in km from the mauza to the
nearest such facility.

Report on the Survey of Farm Forestry, 1988

Report on Bangladesh Handloom Census, 1990

Selected Statistics and Indicators on Demographic and Socio-economic Situation of Women in
Bangladesh. Proceedings of a National Workshop, Dhaka, May 29-30, 1989.

Survey of Bangladesh: the Survey has topographical maps in fairly large scales: 1:7,000 ft.,
1:15,000;, and 1: 50,000. Other maps are available with the Revenue Department (mauza and
district maps), the BWDB (1:15,690 and 1:7,845 with 1 foot elevation contours), and the
BIWTA. For other maps and series, and for sets of Bangladesh aerial photography, see: GIS
Resources in Bangladesh, Draft Technical Report, Flood Action Plan, FAP-19 (June 1991).
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Other sources of information:

Floods and flood damage: check locally with the BWDB Executive Engineer at the district, or
the Sub-divisional Engineer at the Thana level to obtain reports on flood damage. Another source
on flood damage and social disruption is the affected Union Parishad Office.

General, fish and livestock marketing: the records kept by market franchise holders and their toll
collectors provide information on both the wholesale and retail movement of products through
local markets.

Fisheries management: for jalmahals above 20 acres, see ADC (Revenue) at the District level.
For jalmahals between 3 and 20 acres, see the Thana Fisheries Officer, and for jalmahals below
3 acres, see the Union Chairman. The Bangladesh Rural Development Board (BRDB) has a
program to develop fisheries cooperatives. Check with BRDB for cooperatives in the program
area.

Navigation system: check with the Bangladesh Inland Water Transport Authority (BIWTA) for
passenger and freight data on large ferries. The BWDB also collects data on the use of rivers for
transportation.

It is also worthwhile to check with local NGOs in the program area. Most NGOs do a socio-economic
baseline survey at the start of their program and update their information in subsequent periods.

Some of the libraries that can provide relevant information are:

United States Agency for International Development (USAID)
World Bank (WB)

Food and Agriculture Organization (FAO)

Centre on Integrated Rural Development for Asia And the Pacific (CIRDAP)
Association of Development Agencies in Bangladesh (ADAB)
Bangladesh Institute for Development Studies (BIDS)

Water Resources Planning Organization (WARPO)

Early Implementation Projects (EIP)

Bangladesh Agricultural Research Institute (BARI)

Bangladesh Rural Advancement Committee (BRAC)
Bangladesh Academy of Rural Development, Comilla (BARD)
Institute of Post Graduate Studies in Agriculture (IPSA)
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WATER RESOURCES DATA SOURCES

i Climate

The Water Resources Planning Organization (WARPO) maintains a large computerized database of basic
climatological data. They will perform numerous types of statistical data analysis upon request, and will
also provide computer files of the raw data. The Bangladesh Agricultural Research Council (BARC) also
can provide data obtained from the Bangladesh Meteorological Department (BMD) in MS-DOS
format disks.

A Rainfall

The major source of rainfall data specific to the project area should be the rainfall database prepared by
the project planning team. Much of the rainfall data listed above are essential components of agricultural
and engineering design of typical FCD and FCD/I projects. If the required data are not available from
project planners, rainfall data may be obtained from other sources shown in Table 1. WARPO can also
perform extreme value (log Pearson) rainfall frequency analyses on daily rainfall records on request, and
will provide the results as a computer disk file.

Table 1. Sources of Rainfall Data
Output Medium

Agency Format Hard Copy Disk File
Bangladesh Meteorological Department' Daily/Hourly Yes Yes
Bangladesh Water Development Board Daily Yes Yes
Bangladesh Rice Research Institute Daily Yes No
Bangladesh Agricultural Research Institute Daily Yes No
Bangladesh Agricultural Research Council® Daily/Hourly Yes Yes
Master Planning Organization Daily Yes Yes

' BMD’s floppy disks are in 8" Tandy TRS-80 format. May be converted to MS-DOS at the
Bangladesh University for Engineering and Technology (BUET).
2 The BARC database is obtained from BMD, but is available in MS-DOS format.

Display the locations of the adopted rainfall stations on a map and comment on the length and reliability
of the records.

3. Temperature and Relative Humidity

Ten-day mean, maximum, and minimum temperatures measured at the data station during the crop
calendar of critical crops may be presented in tabular form to support the agronomists on the EIA team.
This information is available in regional form in the UNDP/FAO AEZ reports.
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If the temperature and relative humidity data are not available from the project planners, other potential
sources of such data are listed in Table 2. Display the temperature measurement locations on a map, and
comment on the length and reliability of the temperature records.

Table 2. Sources of Temperature and Relative Humidity Data
Qutput Medium

Agency Format Hard Copy Disk File
Bangladesh Meteorological Department! Daily/3-hr Yes Yes
Bangladesh Water Development Board Daily Yes Yes
Bangladesh Rice Research Institule Daily Yes No
Bangladesh Agricultural Research Institute? Daily Yes No
Bangladesh Agricultural Research Council® Daily/3-hr Yes Yes
Master Planning Organization Daily Yes Yes

' BMD's floppy disks are in 8" Tandy TRS-80 format. They can be converted to MS-DOS at the
Bangladesh University for Engineering and Technology (BUET).

? BARI does not record relative humidity measurements.

3 The BARC database is obtained from BMD, but is available in MS-DOS format.

The UNDP/FAO AEZ reports show the regional thermal regimes of Bangladesh relative to the growing
seasons of the major cropping systems. If daily mean temperatures for the temperature station(s) are
readily available, and project budget and time constraints permit, a table of 10-day mean, maximum, and
minimum temperatures that match the 10-day rainfall totals may be useful for EIA purposes.

4, Surface Water
Existing Data Sources

Table 3 lists the major items of water resource and related data collected in Bangladesh, as well as the
primary data collecting agencies. Secondary sources of data would be some of the major data users, such
as BARC, RRI, WARPO (MPO), and organizations conducting project studies. In particular, WARPO,
during the conduct of the NWPP - I & II, established a large water resource planning database. It
computerized and processed all of the precipitation, streamflow, water level, and groundwater data
collected from BWDB and others. One of WARPO's mandated functions is to continually update its
database and make it accessible to all agencies.

Data can normally be obtained from an agency by submitting a formal written request stating the purpose
of the request and the type of data wanted. The agency will tharge a fee for providing data in any type
of format.



Table 3. Type and Source of Water Resources and Related Data

Data Collecting Agencies”

Type of Data BWDB BADC BMD DPHE WASA SOB SPARRSO DOE SRDI BIWTA Pon
v

Precipitation
Streamflow
River WL
GW Table

<

Aquifer Test
Drilling Test
Sediment Load

Salinity Level

River X Section

S L P
<
<
<

Water Use
Land Elevation v

SW Quality v v v
GW Quality
Evaporation v v

<
<
%
<
<

Climatic Data v v

Satellite Photo v

Maps (Topo) v

Soils Data 4
Cloud Picture Vv

Morphological v/ 7
Change

Flooded Area v v

Source:  Interagency Commiltee Report on Data Improvement (1991)
© Acronyms explained in glossary

Surface Water Modelling Center (SWMC)

The SWMC is developing a suite of mathematical river models at two different scales based on the
generalized MIKE 11 software package. The models include a single general model, embracing almost
the whole of Bangladesh, and six regional models, which operate at a greater level of detail. The model
is also planned for use in detailed area flood control design, as compartmental models. The boundary
conditions are hierarchal; conditions for each submodel are provided from the model higher up in which
the submodel is embedded.

Model inputs are rainfall and evaporation, flows from across borders, terrain and river channel
geometries, and land factors. Outputs are water levels and flows in river channels and flooded areas on
a daily basis throughout the year. In addition, groundwater levels are predicted and estimates of sediment
movement and salinity intrusion can be made.
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5 Groundwater

There are four agencies in Bangladesh that collect primary data on groundwater, i.e., BWDB, BADC,
DPHE, and the WASAs (Dhaka and Chittagong). They collect data on the groundwater table, aquifer
tests, and drilling tests,

A list of BWDB, BADC, and DPHE groundwater observation stations is given in Appendix 2 along with
maps showing the location of the stations and examples of station records. The listing of each agency’s
observation stations indicates the period of record of each station as well as the frequency and units of
measurement.

The WASASs supply domestic water and monitor groundwater levels in the Dhaka and Chittagong areas.
They also make predictions of water levels for different time periods and with different growth patterns.

6. Aquifer Tests

The BWDB has conducted more than 200 well tests at production wells installed by the BADC. The wells
are pumped at a constant discharge for 72 to 96 hours, and the water levels in a series of observation
wells are observed, both during pumping and recovery. Some step pumping tests have also been
performed. The collected data are then processed and the aquifer characteristics of transmissibility and
specific yield determined.

7. Well Logs and Boring Data

The BWDB records the logs of their wells and has more than 400 wells on file. Above 500 feet, the
materials are sampled with a split spoon sampler. Below 500 feet, the wash material is examined and
logged. The sample material is analyzed in the laboratory. The BWDB has also undertaken an
investigation of the potential of shallow tubewells by sinking a few wells and evaluating their
performance.

8. Water Quality

Water quality data are used to assess the suitability of water to meet a specified need such as potable
water supply, agricultural or other uses. As shown in Table 5.4, there are only four agencies who collect
data to determine water quality. They are DOE, DPHE, the WASAs, and BWDB. DPHE and the WASAs
are primarily concerned with potable water supplies and monitor mostly groundwater quality. BWDB
monitors both surface water and groundwater quality; however, surface water monitoring is limited to
salinity only. DOE, in its role as Bangladesh’s primary environmental agency, is concerned with all
aspects of water quality monitoring. However, since they are a newly established agency, there is no
well-established monitoring program.

. Salinity

Streamflow salinity has been measured by BWDB since 1965. The measurements are reported as both
electrical conductivity in micromhos and chloride concentration in milligrams per liter (mg/l). There have
been three types of salinity measuring stations in Bangladesh: (1) monitoring stations, (2) static stations
and, (3) dynamic stations. All of these stations are located in the Southwest and South Central Regions.
There are also extremely limited salinity data available from several industries in the Southeast Region.
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Salinity is also measured at monitoring stations where samples are taken from the riverbank at high and
low flows during the period from November through June. There were 80 monitoring stations operating
in 1988. The period of sampling is fortnightly. Samples are sent to the laboratory where electro-
conductivity and chlorides are measured. Laboratory processing of the samples is slow, with delays
ranging from 18 months to 2 years. The data are kept by BWDB in non-computerized format.
Photocopies of the data are made available to government approved users.

10. Water Transportation

The Bangladesh Inland Water Transport Authority (BIWTA) has responsibility for maintenance and
conservation of the inland waterways. They are the primary source of data on the extent and condition
of the navigation system. Their 1988 Bangladesh Inland Water Transport Master Plan (BIWTMAS) is
the most recent and complete source of information. -

Other important sources of existing information and data on Bangladesh’s inland water transport system
are the various studies and sectoral reports conducted by GOB, donor agencies, and consultants during
recent years. A list is included in the bibliography.
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LAND RESOURCES DATA SOURCES

1 Land Types

Over a period of some 20 years the Soil Resources Development Institute (SRDI) developed a system of
11 land types for use in their Soils Data Processing System (SODAPS). The agroecological zoning (AEZ)
system devised by FAO (1988) adopted the same scheme (Table 1). A second system was introduced by
MPO (1984) and is in general use for agricultural assessments in Bangladesh (Table 2). The MPO
classification system is generally recommended for use in EIAs and agricultural assessments.

Table 1 AEZ Land Type Classification System Developed from the SODAPS Classifica-
tion.
No. Land Type Flooding Depth Nature of Flooding
(em)

1 Highland 0} Flood free or intermittently flooded

2 Medium Highland 1 0 - 30 Seasonally flooded

3 Medium Highland 1 0 - 30 Seasonally flooded, wetlands per-
(Bottomland) sist through part of dry season

4 Medium Highland 2 30 - 90 Seasonally flooded

5 Medium Highland 2 30 - 90 Seasonally flooded, wetlands per-
(Bottomland) sist through part of dry season

6 Medium Lowland 90 - 180 Seasonally flooded
Medium Lowland 90 - 180 Seasonally flooded, wetlands per-
(Bottomland) sist through part of dry season

8 Lowland 180 -300 Seasonally flooded
Lowland 180 -300 Seasonally flooded, wetlands per-
(Bottomland) sist through part of dry season

10  Very Lowland > 300 Seasonally flooded

11 Very Lowland > 300 Seasonally flooded, wetlands may

persist through dry season

Source: Soil Resource Development Institute
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Table 2 Land Type Classification System According to MPO

Land Type Flooding Nature of Agricultural Significance

Designation Depth (cm) Flooding

Fq 0-30 Intermittent  Suited to HYV rice in wet season

F; 30 -90 Seasonal Suited to local varieties of Aus and T. Aman

in wet season

Es 90 -180 Seasonal Suited to B. Aman in wet season

Fs > 180 Seasonal Suited to B. Aman in wet season

=9 > 180 Seasonal or  Depth, rate and/or timing of flooding do not
Perennial permit cultivation of B. Aman in wet season

Source: MPO (1987)
2 Land use

Land use maps and information were provided in the Reconnaissance Soil Survey Reports published by
the Soil Resources Development Institute (SRDI) in the early 1970s, using survey data from the 1960s,
but are now outdated. Land use data and maps of the project area may be available from previous or
current feasibility reports. Information on cropping patterns is also available in the Upazila Nirdeshika
(Land and Soil Resources User’s Manual) series prepared by SRDI, but these data are sometimes
inadequate for a full assessment of land use since they do not contain any land use maps and the
information provided does not cover many of the items necessary for doing an EIA.

3 Soils

Reconnaissance soil surveys for all greater districts of Bangladesh were carried out in the late 1960s by
the then Soil Survey of East Pakistan which now functions as the Soil Resources Development Institute
(SRDI) of Bangladesh. The reports were published in 23 volumes in the early 1970s containing both data
and maps. Most information in respect of soil association and series, physical and some chemical
properties, land capability, crop suitability, agricultural limitations, etc. are provided in these reports.

Agro-Ecological Zones (AEZ)

AEZs are described in the Land Resources Appraisal of Bangladesh for Agricultural Development,
published in 1988 (FAO 1988) in 27 volumes. Data collected through reconnaissance soil surveys in the
late 1960s were updated in respect of flood phase and computerized under this study. Meteorological data
were also computerized and superimposed on the land resources database to identify 30 agroecological
regions. Data available from this report include soil association and series, physical and some chemical
properties, crop suitability and agricultural limitations.

The Agriculture Sector Team (AST) of the Canadian International Development Agency (CIDA) has
digitized the AEZ soil maps, and the digital data are also available through FAP 19 (Geographic
Information Systems).
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Upazila Land and Soil Resources User’s Manual

These reports are popularly known as Upazila Nirdeshika. The Bangladesh Agricultural Research Council
(BARC) is coordinating the publication of the series of reports for each of the 460 upazilas with the active
participation of SRDI, the Department of Agricultural Extension (DAE), the Bangladesh Agricultural
Research Institute (BARI) and the Bangladesh Rice Research Institute (BRRI). Reports for more than 150
upazilas have already been published, and the rest are expected to be published by 1993.

These reports contain valuable information on soil associations and series, plus data on flood phases, post-
monsoon drainage patterns, water holding capacity, pH, organic matter content, nutrient content in
respect of calcium, magnesium, potassium, ammonium nitrogen, phosphorus, zinc, sulphur, boron,
copper, iron, and manganese by soil series. '

4. Agriculture

Baseline studies in agriculture are usually a component of the project feasibility studies. Additional
information may be required for the EIA to link agricultural land use to potential positive and negative
land, fisheries, wildlife and social impacts. Agricultural baseline studies typically cover the following:

area under different cropping patterns by land type;
area under individual crops;

inputs including human and animal labor used;
crop damage;

normal and damaged yield level; and

crop production.

Data for the items listed above are available from the publications of Bangladesh Bureau of Statistics
(BBS). Data on areas under different crops and their production by upazila are available in the Upazila
Statistics series and the Bangladesh Census Report of Agriculture and Livestock (latest version is for
1983-84). Crop data from BBS are available only up to 1982-83 and are reported by upazila, so the area
boundaries may not coincide with the boundaries of the project under study (which often cut across
several different upazilas). Similar types of information are available in the upazila level office of the
Department of Agricultural Extension (DAE), but official use of these cannot be made as BBS has the
final authority of publishing agricultural statistics.
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FISH MOVEMENTS IN RIVERINE FLOODPLAIN ECOSYSTEMS OF BANGLADESH

The inland freshwater water fish community of Bangladesh is dependent upon and strongly influenced
by seasonal variations in its rivers and floodplain ecosystems. Key among those influences is the effect
of the hydrological cycle on fish migration. Almost every inland freshwater fish species in the Ganges-
Brahmaputra-Meghna floodplains migrates to fulfil some biological need, whether it be spawning,
feeding, larval development, or early growth. Each of these activities requires migrating to a specific
habitat. Sustainable population balance, species diversity, and fish production in the floodplain river
ecosystem also are heavily dependent on migration and recruitment potential. In general, fish engage in
two types of migration: longitudinal, upstream and downstream in river channels; and lateral, back and
forth between the river and the floodplains (Figure 1).

This paper discusses the findings of a study conducted by FAP 16 to verify the migration of fish species
and their dependence on flooding, as well as to learn more about the dynamics of the fish population in
the floodplain river systems of the four study areas of Bangladesh: Chalan Beel, Surma-Kushiyara,
Tangail, and Matlab. These study areas are almost representative of the floodplain fisheries
in Bangladesh.

1. Fish and Floodplain Rivers

The entire floodplain fish community
suffers from extreme stress during the
dry season. Just before the monsoon,
when most of the seasonal wetlands are
dry, fish take shelter in perennial wet-
lands like rivers and beels, which also
reach their lowest stage at that time. In
the Chalan Beel area, this survey found,
floodplains and kuas (small ponds exca-
vated by land owners for the purpose of
trapping fish) were almost completely
dry and hardly any fish survived. In
Tangail, seasonal beels had dried up and
perennial beels had been intensively
fished by leaseholders and villagers. Floodplain

Spawning
Habitat
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Spawning,
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Recruitment Migration (Sub-aduits/Adults)
Spawing Migration (Adults)

The rivers, on the other hand, are rela-
tively safe areas during the dry season,
supporting a reserve of mature fish for
monsoon recruitment. These "fish in the
bank" ensure that stocks of any species , Habitat
are not "overdrawn" in the reduced dry '
season habitat.

Dry Season

This study monitored fish catch in se- EesamRiiies

lected river segments in Tangail and Figure 1: Migration Pattern of Floodplain Species



Chalan Beel, as well as in three perennial beels in Tangail, to determine the diversity of fish species in
dry season habitats. Major portions of the Tangail rivers (Dhaleswari, Lohajong, and Pungli) and Chalan
Beel (Gur) were dry preceding the monsoon except for some pools in the river channels. A total of 44
species were found in those remaining pools: 12 species of catfish, 21 small fish, six carp, three eels,
and two snakeheads.

An analysis of the catch from three beels in Tangail during May and June found only 13 species in small
quantities: two snakeheads (taki and cheng), two eels (guchi and boro baim), six small fish (puti, bailla,
koi, chanda, kholisha, and small shrimp), and three catfish (shing, magur, and tengra).

Compared to the parent stock of fish in the rivers during the dry season, fish diversity and abundance
in beels were negligible, primarily due to the reduction of beel size and intensive fishing. Fishing
intensity usually increases in floodplains during late monsoon when water starts to recede. At that time,
perennial beels and flood-fed ponds and borrow pits often are pumped dry and most of the fish they
contain are caught. As a result, the fish biomass in floodplain beels drastically falls except in some deeper
beels where a few species, mostly air-breathing catfish, snakeheads, eels, and small fish, remain,

The migration study also monitored fish diversity in the inundated floodplain throughout the monsoon
period. A greater number of species were found there than in the rivers, beels, or canals (which had 33
migrating species). The floodplains yielded a total of 55 species: 15 catfish, 7 carp, 27 small fish, three
eels, and three snakeheads. In addition to the fish species identified, the study found many in-migrating
fish larvae and eggs, which were not identified.

Although the stocks of fish in pre-monsoon river pools were low, as soon as the water level and flow
increased during the monsoon, the entire fish community in the river systems mixed and moved onto the
floodplain, colonizing the habitat. This accounts for the rich species diversity found on the floodplain.
The fish biomass and species diversity in beels and floodplain are not independent of these habitats,
rather, they are heavily dependent on regular annual inundation by river flooding.

2. Migration

The findings of the migration study reveal that the floodplain species migrate for three purposes:
spawning, nursing/feeding and to find winter refuge, or to find suitable dry season habitat.

2.1 Spawning Migration

Most fish in the Ganges-Brahmaputra river system leave their dry season refuge before or during early
monsoon and move toward their spawning grounds. The spawning destination varies from species to
species. Some prefer the river channels, some newly inundated floodplains, and some stagnant pools.
Spawning is timed with temperature rise, rainfall, and increased water flow.

Among the floodplain river species, some spawn in river channels and some in the floodplain. The
notable river spawners are the major carp species catla (Catla catla) rui (Labeo rohita), calibaush (Labeo
calbasu), mrigel (Cirrhinus mrigala), some catfish, aair (Mystus aor), guizza (Mystus seenghala), rita
(Rita rita), pabda (Ompok spp.), bacha (Eutropiichthys vacha) gharua (Clupisoma garua), batashi
(Pseudeutropius atherinoides), kajuli (Ailia coila), and others.

Major carp species begin their longitudinal migration between March and May, moving against current
from their dry season habitats of beels, river scour holes, and the lower reaches of rivers to upstream
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areas of the Ganges and Brahmaputra, where they spawn from May to August. Major carp are thought
to prefer for spawning habitat shallow areas in the river bends where vast areas of adjacent lands get
flooded. Of all the rivers in Bangladesh, the Brahmaputra has the richest stock of major carp (T sai and
Ali 1986).

Among the river spawning catfish, aair, guizza, and rita build holes (breeding nest) in the river near
shore during pre- and early monsoon for spawning. As soon as the pre-monsoon rains start these species
move along the river channel in search of suitable places for making the nests for spawning.

In the Surma-Kushiyara area, (Map 6,next page) many mature boal (Wallago attu), tengras (Mystus spp.),
aair, rita, goinnaya (Labeo gonius), tatkini (Cirhinnus reba) and some rui, kalibaush and mrigel were
observed ascending against heavy current through Kakura Khal as they moved from the Surma River to
the floodplain between mid-March and May (Table 1). Immigration of mature boal and tengra in huge
quantity supports the fact that they prefer to spawn in the flooded lands. Although aair and rita are
known to spawn in rivers, their active immigration (against current) at mature stage Supports the fact that
they may also spawn in the canal systems in the flooded haor basin. Minor carp species, notably goinnaya
and tarkini may prefer flooded lands for spawning; they were found immigrating from river to floodplain
in Surma-Kushiyara and Chalan Beel areas during pre- and early monsoon. Besides spawning in river
channels, major carp species may also spawn in flooded haor/floodplain environments in the upper
reaches; some mature rui, kalibaush, and mrigel were found immigrating from the Surma River to the
flooded haor basin in pre-monsoon.

The longitudinal spawning migration in the river channel is usually active and against current and the
lateral migration between river and floodplain is both against and with the current. In the Surma-
Kushiyara project area, rainfall starts early in the pre-monsoon and haor water drain into rivers through
some khals at high velocity (as most of the khals are closed). The fish species from the Surma River
ascend against the water current through khals to the haor basin. In the Tangail and Chalan Beel areas
the lateral spawning migration takes place when river water enters into the flooded lands through khals
and public cuts and fish move from the river up the khals onto flooded lands with the current. Spawning
migration and spawning start early in the Surma-Kushiyara area. Fish spawn and early fry were observed
in the inundated land around beels in late March/early April. In Tangail and Chalan Beel, early fry were
observed in May and migration commenced in late/early July when river water enters into floodplain
though khals. Early rainfall and flooding thus can advance and widen the spawning activity and, in
contrast, late rainfall/flooding can delay and limit such activity by fish.

Species that remain in beels throughout the dry season, such as koi, singh, magur, puti, gutum, guchi,
and snakeheads, probably start spawning as

Table 1 Migrating Species Caught in Kakura S00n as water inundates the lowlands around

Khal (March 13 - May 17, 1992) the beels. As the water rises, these species

migrate locally and laterally to floodplains for

_ Total wt. Av. wt. spawning, feeding, and growth.

Species Number (kg) (kg)

Boal 598 2,291 3.8 Many species, such as mola, puti, small

Aair 114 44 3.9 shrimp, koi, taki, shing, khalisha, guchi,

Rita 32 79 2.5 etc.—usually considered sedentary and able to

Goinnaya 92 60 0.7 spawn in the stagnant water of beels, pools,

Mrigal 14 40 2.9 and ponds—were found migrating from river

Kalibaush 1 26 24 o floodplain even against heavy currents

Rui 8 23 2.9 during pre- and early monsoon. All of these




species may have a tendency to move to the biologically productive floodplain ecosystem for spawning
and subsequent feeding, even though they are able to spawn in stagnant waters.

In all four study areas, mature eels laden with eggs, many species of small fish, and small shrimp
carrying eggs migrated from river to floodplain during early monsoon both against and with the water
current for spawning.

In the four study areas, 24 to 33 species were observed actively or passively migrating from river to
floodplain during pre- and early monsoon. Most were commonly consumed species.

The highest level of lateral spawning migration occurred during the first few days of the influx of early
monsoon rain waters. Appendix 1 lists the fish species found migrating through canals in the four
study areas.

2.2 Migration to Nursery and Feeding Ground

Between March and May, water levels in beels and rivers increase with the pre-monsoon rains, eventually
inundating nearby floodplains. Organic and inorganic by-products of dry season agriculture enter the
water, providing essential nutrients for the biological productivity of the micro-level aquatic ecosystem.
As water levels continue to rise during the monsoon, decomposed plant and animal residues also enter
the inundated floodplain. These residues enhance the rapid growth of fish food organisms in the
floodplain ecosystem, making it a suitable nursery habitat that is conducive to the spawning, feeding, and
growth of fish.

After spawning in upstream rivers, adult major carp migrate downstream and then laterally onto
floodplains to feed. The spawn and early fry are gradually swept downstream to small rivers and are
dispersed through canals onto the floodplains for early growth and feeding.

During the study, larvae migrating from the Lohajong River to the floodplain were monitored in the
Tangail area. Larvae were trapped in Sadullahpur Khal and Gaizabari Khal from July 1 through
September 7, 1992, but monitoring was done only on days when the water flowed toward the project
area. Appendix 2 details the number of larvae trapped on each sampling date. Among the larvae trapped
were major carp, eels, bailla, pabda, kajuli, aair, boal, chanda, chela, and others that could
not identified.

Fish larvae, predominantly of the major carp species, were found in the Jamuna and Dhaleswari rivers
from late May through mid-August, and their numbers peaked in June (FPCO October 1992). The
Tangail project area, however, which is fed by the Lohajong River via the Dhaleswari, was not inundated
until July because of siltation at the confluence of the two rivers and because the canals connecting the
project area to the Dhaleswari were blocked by dikes or closed regulators. Figure 2 shows that larval
density peaked eight times in the Lohajong River between July 2 and September 7. Were it not for the
blocked accesses to the Dhaleswari, there may have been a peak in June as well, and the first peaks in
July might have been even higher. These peaks indicate that the fish spawn in batches, perhaps coinciding
with rainfall or other environmental factors that can trigger spawning.

In addition to larvae, numerous fish eggs also were trapped as they entered the floodplain. It is assumed
that laterally migrant fish, resident in rivers, spawn upstream in the inundated land on either side of the
rivers. Their eggs are then swept downstream and through the canals to the floodplain.



During early monsoon, young aair also were found in the canals, indicating that this species might spawn
early in rivers as well as in the floodplain. Kushiyara River fishermen confirm that finding, saying that
the aair and rita build nests near the river shore prior to monsoon (March-April), and after spawning,
their fry migrate to the floodplains for feeding and growth.

2.3 Migration to Dry Season Habitat

As soon as the floodplain area begins to reduce spatially, fish start migrating to deep water areas. After
spending three to six months in the floodplain, all fish species (young, sub-adults, and adults) migrate
back through the canals to the river along with the receding flood water. This migration is predominantly
passive (that is, with the water current) and starts from mid-September and continue until November. The
adults of some riverine fish (carp and catfish) may start migrating back to the river earlier than other
species. When the flood water recedes some of the fish also migrate to, or are trapped in, local, relatively
deep beels, borrow pits, ponds, and other perennial water bodies in the floodplain basin.

Fish shelter in rivers and perennial water bodies for the entire dry season (December through March).
At this time they become vulnerable to over-fishing, disease, and harsh environmental conditions. The
young and sub-adults grow to maturity in these dry season habitats and again migrate to their respective
spawning habitats with the next spawning season, which coincides with pre-monsoon rains, water flow,
and temperature rise.

3. The Role of Khals in Migration

Khals (canals) are crucial in providing access for fish migration during early and late monsoon. The study
found that immigration begins with the initial influx of river water and peaks during the first few days
of early monsoon. Emigration back coincides with the peak recession of water from the floodplain to the
rivers during the last few days and weeks of late monsoon.

While fish were observed using khals as migration routes at both times, they presumably could also
migrate at high flood stage when riverbanks overspill. This could not be confirmed, however. Because
of the abnormally low flooding during the study year, none of the four study areas had any incidence of
riverbank overspill. Fish were observed migrating only through canals and public cuts in embankments
(particularly in Polder C in Singra). This leads to the conclusion that khals and embankment breaches are
the only reliable routes for the lateral migration of fish.

4. Migration Obstruction

Fish migration can be obstructed in three ways: by infrastructures, through siltation, and by
flooding extremes.

4.1 FCD and FCD/I Projects

FCD and FCD/I projects are designed to protect an area from river flooding, improve drainage and
irrigation, and increase cropping intensity. Typical projects have three major components:

embankments to control overbank spills;
®  khal closures to control entry of river flood water; and
®  khal regulators to control entry and drainage of flood water.



All three of these interventions negatively effect fish migration.

In Tangail CPP, Baruha, Kalibari, Barta, Suruj, and other areas khals have been closed by embankments
along the Dhaleswari, Pungli, Lohajong, and Elanjani rivers. In addition, water flow in the Darjipara,
Fatepur, Indro Belta, and Baro Belta canals is controlled by regulators. Despite the low level of flooding
during the study year, those regulators were closed during monsoon months for unspecified reasons. As
a result, fish eggs, larvae, and adults could not migrate to the floodplain from the Dhaleswari and
Elanjani rivers.

In the Surma-Kushiyara area, Babur Khal, Chagli Khal, and many other canals have been closed by the
embankment along the right bank of the Surma River. Moreover, water flow is regulated in Rahimpuri
Khal and Sunam Khal. During the monsoon months these regulators are closed most of the time. In early
monsoon, numerous fish of different species were seen moving toward khals from the Surma and
Kushiyara rivers. These fish were stopped by the regulators and collected on the river side of the closed
canal. Most of the fish were then caught by villagers and local fishermen.

4.2  Siltation

Heavy siltation in khals and river beds can also have serious negative effects on migration timing and,
in some cases, make fish more vulnerable to capture by fishermen. In the Surma-Kushiyara area, for
example, the siltation of the Karati Khal and Napit Khal delayed the filling of the water channel and
therefore held up fish migration.

Larval Density (No./m3 of Water)
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Figure 2: Density of Fish Larvae in Lohajong River
(July-September 1992)
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In a more severe instance, siltation at the confluence of the Jugni Khal in Tangail kept the canal
completely dry during the monsoon months. People living on either side of the canal reported that it is
usually inundated during monsoon, providing them with a productive fishing spot during that time.

At the confluence of the Lohajong and Dhaleswari rivers heavy siltation caused a late influx of flood
water into the Lohajong and its distributary khals. This in turn reduced water volume and inhibited the
timing of fish migration. .

4.3  Controlled Flooding

The study found that fish migration is closely synchronized with the annual flooding cycle. Presumably,
therefore, late flooding or reduced flooding under the controlled flooding management concept of FCD
projects would hamper the biological activities of fish by delaying migration, limiting the time for
migration, and reducing the time and area for dispersal, feeding, and growth.

4.4  Fishing During Migration

Apart from the hindrances already mentioned, fishing in the khals during migration was also observed
to hamper fish in their efforts to spawn, feed, and move to dry season habitats.

Where FCD projects and roads have blocked most khals, migration has become more perilous, as the
only routes through the canal are blocked by nets and traps. In Surma-Kushiyara, for example, the only
functioning canal, Kakura Khal, carries the total burden of drainage and is the only avenue for fish
migration. Fishing in this area is done by almost completely blocking the khal with bamboo fences and
traps. During early monsoon, some small fish can migrate through the large-mesh nets, but most larger
fish are caught. During the late monsoon migration, however, the fishing barriers are designed to trap
all sizes of fish. Such fishing practices adversely affect the replenishment of river stock that is crucial to
the following year’s reproduction.

5. Consumption and Migration

The Household Survey found that most of the fish that was consumed by the rural poor consisted of non-
cultured species, and that those species were caught from the floodplain, beels, and other flood-dependent
water bodies. The migration study documented that most of the species consumed by households were
migratory. The species were found in rivers, canals, on the floodplain, and in beels. Traps set in khals
to monitor migration found that most species groups migrated from the river to the floodplain and back
for spawning, as well as for other purposes.

It seems clear, then, that beel and floodplain fisheries production (which constitute the major portion of
inland production) is dependent on regular annual flooding by river water. Interventions disrupting
migration jeopardize fish production and species diversity and, thus, have an impact on consumption.
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USE OF INTERVIEWS IN ENVIRONMENTAL
IMPACT ASSESSMENT

1. Introduction

Interviews are particularly useful for collecting primary data in the field (in village settings), in eliciting
social and economic information, and for exploring people’s complex feelings and attitudes regarding
proposed projects and local environmental issues. With encouragement and recognition of genuine interest
on the part of the interviewer, village people will reveal a great deal about themselves, their beliefs, and
their social and economic situation.

2. Group Interview

Group interviews can be held among individuals of the same economic and social standing, so that poorer
or less powerful individuals are not forced to speak out in the presence of those who can do them social,
political, or economic harm. One variation of the group interview is to convene special panels of local
people who are knowledgeable about a particular aspect or resource.

Usually what happens when you go to the field is that you identify the chairman, member, or local
community leader as key informants by talking to the villagers. Then you sit around with a group of
people you select to talk to either under a tree, in someone’s house, or at a mosque, school, or tea shop.
The interview becomes an informal discussion, and its form is determined by the verbal give and take
between all the individuals in the group, including questions and answers. It is conversation with

a purpose.

Interviews with women usually occur in the privacy of their homes, most often in the kitchen. The
interviewer, who should be a woman, talks to the women while they cook and work.

% B One-to-one Interview

One-to-one interviews are effective in eliciting social and economic information and opinions from the
landless, poor women, religious minorities, and other ethnic groups. Their advantage is that they allow
respondents to give more candid responses than they might in a group situation. In general, people are
more willing to talk when they know that no one is present to make judgements about what they say.

There are several steps to conducting an oral interview. While each type of interview requires a somewhat
different structure, certain principles and techniques are applicable to all. These principles divide an
interview into three major parts: (1) the opening, (2) the body, and (3) the closing.

31 The Opening

First impressions are important. The first few seconds or minutes spent in the opening is often the most
important period of the interview. A poor opening may lead to a superficial interview, inaccurate
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information, or no interview at all. Therefore, establishing rapport and creating good will and trust
between the interviewer and the interviewee are critical. There are several things to remember when you
create an interview.

Dress appropriately. This will reduce reluctance and suspicion and encourage interview-
ees to respond to you more easily.

Introduce yourself. Begin with a greeting like "How are you?" or "How have you been?"
and, if necessary, talk about the weather, the family, yourself, and so on.

Explain the nature and purpose of the interview. Be sincere and honest and try to
establish a courteous and non-threatening atmosphere. Try to establish that you are
concerned about the welfare of the interviewee and that the information you elicit will
be used for his or her benefit.

Talk about the organization you represent. Since an interviewee’s reaction to the
organization may be positive or negative, lessen the potential impact by preparing for a
possible negative reaction. Be patient and polite in reacting to the interviewee’s questions

Be sure to give the interviewee time to understand what you are saying and what you
expect from him or her. Since interviews should be in the form of informal discussions,
allow the interviewees time to expand upon their answers as much as possible.

3.2 The Body

To impose a clear, systematic structure on an interview, it is necessary to design a questionnaire or
develop a set of questions that will elicit the desired information. When talking to the respondents you
will find that the conversations begin to wander and become unstructured. Listing questions makes it
possible to keep the interview on track and to return to the structure when desired. Some general rules
apply to the structuring of questions and questionnaires:

Questionnaires should include both (a) structured questions, and (b) allowance for
recording unstructured information.

The questionnaire should have a section in which you can record demographic
information about each interviewee. It should allow you to record the name of the key
informant, name of the village, the social category of the interviewee, the sex of the
interviewee, and so on

Questions should be constructed so that they are clear and unambiguous. They should be
simple, brief, and easy to understand.

Questions should be as non-threatening as possible.

Each question should elicit only one piece of information.
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. Avoid leading questions. These are questions which you phrase as answers (e.g., "You
eat three meals a day? or "You agree that....").

There are two general organizational formats for questions or questionnaires: (1) a funnel pattern, which
begins with broad questions followed by more specific ones, and (2) an inverted funnel pattern, which
begins with narrow questions followed by more general ones. There are certain general criteria for
ordering questions. These include:

. The organization of questions should complement research objectives.

. Topically related questions should be grouped together.

. Easy to answer questions should be asked first.

. Questions should be ordered to avoid establishing a response bias. (Response bias means

that the interviewee has a tendency to respond sequentially in the same way to
different questions).

You will need to take notes during the interview, so take questionnaire forms, a small notebook, a large
notebook or field diary, pens, and pencils. Take brief notes of answers during the interview and write
up detailed reports in your field diary as soon as you can after each interview. This will help you to
record the information before you forget it.

33 The Closing

Closings are brief but important parts of interviews. An abrupt closing may undo the rapport and trust
established during the interview and make the interviewee feel uncomfortable. Each interview forms or
adds to the relationship between the parties and creates expectations. Future interactions are enhanced by
good closings and damaged by poor ones. The following are common closing techniques:

. Offer the interviewee a chance to make comments or give his or her opinion. Take time
to be sincere in listening to them.

. Ask the interviewee if you have answered all of his or her questions. This is an effective
closing if the interviewee perceives that you are making an honest effort to get at
information or deal with his or her concerns that were not adequately addressed.

. Make personal inquiries. Talking informally about life in general is a pleasant way to end
an interview. However, you must be genuinely interested in listening to the answers and
exhibit real concern about them.

. Express appreciation and satisfaction.

. Summarize the interview and plan for the next meeting if you think that another one may
be necessary. Note the address of the interviewee for follow-up interviews.
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. Use nonverbal and verbal signals to indicate that the interview has come to an end. You
can stand up as though you are about to leave, move away from the interviewee and say
"E-bar ashee. Inshallah, aabar dekha hawbe."

Remember to use the closing that you think is most suitable for the interviewee. Your role in the
interview, and perhaps your relationship with the interviewer may dictate some techniques and rule out
others, as well as determine who will initiate the closing and when. Remember that the success of the

interview will depend on how well you can adapt to the situation and the interviewee in your attempt to
elicit the information you require.



MODULE 6

SUPPLEMENTAL HANDOUTS

‘The materials on the following pages are intended for duplication
and distribution to skills workshop participants. Exercises and other
handouts for this module are located in Volume I of the EIA Skills
Workshop Trainer’s Manual.

74



2 725

FAP 16 Environmental Study EIA Skills Workshop, 1994

DISASTER MANAGEMENT PLAN

IMPORTANT TERMINOLOGIES RELATED TO DISASTER MANAGEMENT h

1.  Disaster
A disaster is an event, natural or man-made, sudden or progressive, that seriously disrupts the normal
functioning of a society, causing human, material, or environmental losses of such severity that the

affected community has to respond by taking exceptional measures. The disruption (including essential
services and means of livelihood) is on a scale that exceeds the ability of the affected society to cope,

using only its own resources.

2. Disaster Management

Disaster management includes all aspects of planning for and responding to disasters. It refers to risks
and the consequences of disasters, and includes both:

L] prevention and preparedness measures taken in disaster-prone areas in anticipation of
the known hazards—often referred to as "pre-disaster" measures; and

° response to disasters when they occur, involving search and rescue, relief, short-term
repairs (sometime referred to as “rehabilitation”), and long-term rehabilitation
(sometimes referred to as "reconstruction”).

2.1  Pre-disaster Stage

The pre-disaster stage is a period when there is no immediate threat but long-term actions are taken
in anticipation of the impact of known hazzards at some unknown time in the future.

2.2 Disaster Preparedness

Disaster preparedness involves the readiness and ability of the government, communities, and
individuals to:

° take precautionary measures prior to an imminent threat where advance warnings are
possible; and

v organize timely response in the event of a disaster.
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2.2.1 Preparedness Involves
L] Forecasting and warning systems for cyclones and floods; and

® operational capability (plans, procedures, resources) to ensure timely action at all levels
by communities, government, NGOs, and other aid organizations (1) when a warning
is issued and (2) following a disaster. This includes arrangement (at the local level) for
the evacuation of people, livestock, and movable property from threatened localities,
and the implementation of other temporary, precautionary measures to protect lives and
property when a warning is issued; and arrangements at all levels to organize search
and rescue, provide relief, and make emergency repairs to restore essential services,
when needed. Education, training and practice drills are essential at all levels.

2.3 Disaster Prevention

Disaster prevention involves adopting preventive or mitigative measures designed to permanently
reduce the adverse impact of cyclones, floods, and other potentially damaging events. These can
include:

® Building embankments, drainage channels, afforestation, flood proofing, or other
structural measures to reduce the impact of hazards. These are sometimes referred to
as "hazard reduction measures. "

° Land use planning or zoning to ensure that people and economic assets are not located
in hazardous areas, and that new developments do not create new risks. This is
sometimes referred to as "hazard avoidance."

° Improving construction standards for new structures and strengthening existing ones to
better withstand floods, earthquakes, high winds, or other phenomena that are likely to
occur in the locality. These are sometimes referred to as "hazard resistance. "

2.3.1 Vulnerability Analysis

Vulnerability is the extent to which a community, structure, service, economic activity, or geographic
area is likely to be damaged or disrupted by the impact of a particular hazardous phenomenon.

Vulnerability analysis is the process of estimating the vulnerability to particular hazardous phenomena
of specified elements (structures, services, or whole communities) at risk. Combined with an analysis
and mapping of the hazards to which an area is prone, it provides a basis for planning relevant
preventive and preparedness measures.
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2.3.2 Warning
Warning stage

The warning stage is a period from the issuing of an alert or public warning of an imminent disaster
threat to its actual impact, or the passage of the threat and the lifting of the warning. The period
during which pre-impact precautionary or disaster containment measures are taken.

Warning systems

Warning systems are arrangements to rapidly disseminate information concerning an imminent disaster
threat to officials, institutions, and the population at large in the areas immediately at risk.

Warnings normally concern cyclones or floods. A warning system involves links to forecasting
systems, the organizational and decision-making processes to decide on the issuing of particular
warnings, and the communications facilities (radio and others) to broadcast the warnings. Its
effectiveness depends on the prior education and training of officials and the population concerning
the meaning of the warnings and the actions to be taken.

3. Emergency Stage

The period during and immediately following the occurrence of a disaster, when exceptional
(emergency) measures have to be taken to save lives and property and to meet the basic needs of the
stricken population, i.e., shelter, drinking water, food, and medical care.

3.1 Emergency Risk Reduction Measures

These measures are actions taken in response to a disaster warning to minimize or contain the eventual
negative effects. This includes, as and where needed, evacuation and other precautionary measures,
flood-fighting, and similar measures. These precautionary (pre-impact) measures are pre-planned, as
a part of preparedness, and put into effect when and where specified conditions arise.

3.2 Emergency Relief

Emergency relief is the assistance that is provided to save and preserve lives and meet the basic
subsistence needs of disaster victims. Relief includes material aid to enable affected families to meet
their basic needs for shelter, clothing, water, food (including the means to prepare food), and
emergency medical care.

Emergency relief measures are planned and implemented on the basis of the (post-impact) assessment,
but they may be initiated on the basis of past experience and preparedness plans until sufficiently
comprehensive assessment data become available.



FAP 16 Environmental Study EIA Skills Workshop, 1994

3.3  Assessment (Post-impact)

This is the process for determining the impact of a disaster on a society; the needs for immediate,
emergency measures to save and sustain the lives of survivors; and the possibilities for facilitating and
expediting recovery. Assessment is an interdisciplinary process, undertaken in phases, involving on-
the-spot surveys and the collation, evaluation, and interpretation of information from various sources
concerning both direct and indirect losses and short- and long-term effects. It involves not only
determining what has happened, what resources are available to the affected communities, and what
assistance might be needed but also defining objectives and how relevant assistance can actually be
provided to the victims, considering both short-term needs and long-term implications.

3.4 Damage Assessment

This is the preparation of specific, quantified estimates of physical damage resulting from a disaster,
and recommendations concerning the repair, reconstruction or replacement of structures and
equipment, and the restoration of economic (including agricultural) activities.

4. Recovery

Recovery is the period following the emergency phase during which actions are taken to enable victims
to resume normal lives and means of livelihood, and to restore infrastructure, services, and the
economy in a manner appropriate to long-term needs and defined development objectives. Recovery
encompasses both rehabilitation and reconstruction, and may include the continuation of certain relief
(welfare) measures in favor of particular disadvantaged, vulnerable groups.

4.1  Short-term Rehabilitation and Repairs

These are actions taken in the aftermath of a disaster to enable basic services to resume functioning,
to assist victims’ efforts to repair dwelling and community facilities, and to revive economic activities,
including agriculture.

Rehabilitation focuses on enabling the affected populations to resume more-or-less normal (pre-
disaster) patterns of life.

4.2  Long-term Rehabilitation/Reconstruction

This is the permanent reconstruction or replacement of severely damaged physical structures, full
restoration of all services and local infrastructure, and revitalization of the economy (including
agriculture). Reconstruction must be fully integrated into ongoing long-term development plans, taking
account of future disaster risks and possibilities in order to reduce those risks by incorporating
appropriate mitigation measures. Damaged structures and services may not necessarily be restored in
their previous form or locations. It may include the replacement of any temporary arrangements
established as a part of emergency response or rehabilitation.
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Suggested Readings

1. Disaster Management Handbook of Bangladesh, Vol I-IV by Md. Saidur Rahman, Bangladesh
Disaster Preparedness Centre. February 1993

2. Disaster Management, Publishers ADB
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NARAYANGANJ-NARSINGHDI IRRIGATION PROJECT (BLOCK-AI)

Project Design and Maintenance

The Narayanganj-Narsinghdi Irrigation Project (NNIP), Block-Al, is a flood control, drainage, and
irrigation project located 20 km east of Dhaka. It is bounded by the Meghna River on the east, the
Lakhya River on the west, the Tongi-Narsinghdi railway line on the north, and the Dhaka-Comilla
highway on the south (Map 1).

Block-A 1 covers an area of 3,000 ha which includes a net irrigation area of 2,120 ha. The Lakhya River
provides irrigation water through one pump station containing four pumps. Each pump has a pumping
capacity of 1.88 m® water per second.

Fifty-five km of canals irrigate the area, while forty-two km of canals drain it. These canals are divided
into secondary and tertiary canals. To facilitate drainage there are six regulators and four pipeline sluices.
The total length of the flood embankment is 23.68 km.

Neither the sluice gates of Block-A1 nor the project’s demonstration unit have functioning operation and
maintenance committees. According to local people, a formal committee was appointed for the operation
and maintenance of Block-A 1, but it has not been given the necessary authority to meet and perform its
duties.

Consequently, at the demonstration unit, when farmers need water they must bribe the pump station
operator to start the pump. The villagers, therefore, have requested that the Water Development Board
provide a better system to operate the project.

Changes in Land Use

Although the project is new, it has already changed land-use patterns. Some of the changes were
anticipated under the project plan, but many unanticipated and unwanted changes have occurred. For
example, prior to the construction of the project farmers used various irrigation practices to cultivate
year-round, and drainage and water logging were not problems. Since the project was implemented,
however, inadequate irrigation and drainage facilities have reduced cultivation to only one crop per year.
Now, when the land is not cultivated, it lies fallow. Water logging has become a serious problem in
several areas because no provision was made for drainage (Map 2).

In an attempt to improve drainage problems caused by the project, the number of historically-occurring
beels in the area has been reduced. For example, a project-built drainage canal crossing through Baro
Beel (Map 2) drains much of the beel’s water even in the rainy season. The newly exposed land is
cultivated, but the overall consequent is that wetlands are quickly disappearing.

Another change prompted by the project is that land prices have increased in the southern part of the
project and along roadsides. Many marginal farmers have sold their land to developers who, in turn, sold
the land to developers from outside the area who built houses or set up industries on the property.

NNIP Block-Al 1
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Historically, agriculture has been the main activity in the demonstration project area, and, currently, there
are a number of industries, such as dyeing factories, glass factories, and brick-making fields, located
there. But, because the embankments have made the area more accessible, many industries have
developed southwest of the project and a few are gradually moving inside the project area itself. Conse-
quently, industrial pollution has become a problem. Many farmers claim that chemical effluents have
reduced agricultural production. It also is believed that the loss of agricultural land to industry or
homesteads is not offset by the small employment increase that occurs with the development of small
industries.

Negative Environmental Impacts

According to local people, the project has had many negative impacts on the environment and
socioeconomic conditions. In some parts of the project area agricultural production has decreased due to
improperly designed drainage canals, lack of drainage entirely, waterlogging, lack of irrigation, and air
pollution from brick fields and other industries. Agricultural lands that were once irrigated by farmer-
owned low-lift pumps, can no longer be cultivated as irrigation canals divert the water to other areas.
Many small parcels of land (10 to 100 acres per parcel) were excluded from the project’s irrigation facili-
ties.

Local farmers report that soil productivity was higher before construction of the project as annual floods
brought fresh silt to replenish fields. The embankment, however, prevents flood water and the fresh silt
from entering the project area. The resulting drop in soil productivity has brought about a gradual
increase in the use of chemical fertilizers. The result of low productivity is that many farmers who
reported never buying rice in the past now must do so to feed their families.

Agricultural workers, such as sharecroppers, reported losing interest in agricultural activities as produc-
tion costs increase and yields decline. Many reported moving on to small trading or excavating work.
Since the initiation of the project it was reported that landlessness had increased due to costly agricultural
inputs, high land prices, and other economic factors.

Another negative impact is that many fish species have disappeared from the area, depleting the fisheries
resources and resulting in a decline in per capita protein intake. Prior to the project, most villagers caught
and consumed fish from nearby Baro, Noiari, Guramara, Kur, and Chaper Beels. Many of these beels
have dried up due to project interventions. Villagers who used to eat fish daily before the construction
of the embankment, said that now they are lucky to have fish once a week.

In particular, Baro Beel was a major fishing ground for professional and subsistence fishermen both inside
and outside the project area. The reduced water levels in the beel, along with blocked canals, sluice gates,
and regulators, was all brought about by the project and has greatly reduced capture fisheries production.
The reduced fishery has forced many fishermen to change profession or migrate elsewhere to continue
fishing.

Project interventions also seem to have created more habitat for rats. Farmers reported large increases
in crop damage due to rats. In addition, drying beels have forced large frogs to migrate from their lost
wetland habitat to nearby ponds. The local people claim that the frogs eat the pond fish fry.

NNIP Block-Al 4
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Since the area became more accessible by embankment roads, several brick making businesses have been
established in the area. According to locals, about 300 acres of land adjacent to brick fields have been
severely affected by heat emissions from the brick fields (See Map 3). Rice production in these areas has
been reduced by a quarter, and many who farm there plan to sell some of their land and change profes-
sions. Villagers claim that yields of pumpkin, cucumber, and mango also have declined. It was reported
that the problem was not as bad before natural gas was used in the brick fields

Positive Environmental Impacts

Agricultural production has increased where irrigation is available. Culture fisheries has become popular
among farmers who have ponds, while those without are interested in excavating ponds.

In areas where the project has created a flood-free environment, plantation programs have increased and
people have shown interest in planting a variety of timber trees.

Embankment roads have improved the transportation and communication infrastructure and made many
areas more accessible.

Area-Specific Environmental Impacts (Block-Al)
Location: Murapara and Brahmagaon

Drainage, Waterlogging, and Irrigation

Gukhali Khal is a drainage canal in the Murapara/Brahmagaon area. When a main irrigation canal was
constructed over Gukhali Khal, the system’s natural drainage was blocked (Map 2). Local farmers
reported that their fields now remain underwater most of the year, granting them only one harvest from
fields that used to yield two to three crops per year. There was no provision for draining water from the
area. Joykali Khal, which served an area of about 300 kani (three kani equal one acre) also was blocked
by an irrigation canal and now presents waterlogging problems.

No irrigation was provided for more than 50 acres of agricultural land between the embankment and the
main irrigation canal. Those acres lay fallow during the kharif I season. This irregularity in irrigation
prompted some farmers near Murapara village to cut additional irrigation canals toward their land in
1993. About 100 yards east of the irrigation canal another cut was made in the same year to drain excess
water.

These problems of irregular irrigation supply and drainage congestion have resulted in a decrease in crop
production. Adding to the problem is an increasing trend from farm to nonfarm land use (industry,
homesteads) in the area.

Reduction in Fish Production
The project authority made no provisions for negative impacts on capture fisheries in its plan. A main

drainage canal constructed through the middle of Baro Beel drains all but a few low-lying pockets of the
beel, even in the rainy season. Except for those few ponds, the beel, once an important fishing ground,

NNIP Block-Al 5
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is no longer used for commercial fishing. Now, the seasonal fish catch from the beel is not even sufficient
for the consumption needs of the people in the neighborhood. The drained beel areas are cultivated.

Twenty-four fishing families currently live in Majhipara. Prior to construction of the project each
fisherman could save Tk. 5,000 to Tk. 10,000 per year. Now, not only are they unable to save, most are
forced to supplement their income by working as laborers.

Seven or eight of the 24 fishing families are landless and have temporarily left the area to fish beels
outside the project. The remaining fishermen, all of whom own some agricultural land, have adopted a
mixed livelihood strategy. In addition to their agricultural activities, these fishermen contract to catch fish
from privately owned ponds at a rate of Tk. 200 to Tk. 500 per catch.

Four beels in Murapara village, Noiari, Guramara, Kur, and Chaper, are privately owned. Historically,
people who lived in settlements near these beels leased them, but owners reported that they are planning
to develop ponds in the beel for aquaculture instead of leasing to locals. Fishing in the beels will therefore

become restricted.

Although fishermen reported large catches of koi, shing, magur, rui, catla, puti, chapila, maus, and fish
fry, they said that one species, meni, had become extinct in the area since the project was initiated.

Location: Uttar Rupshi

Although cropping intensity increased in the area where irrigation water was available, overall production
was reduced because of the irregularity of the water supply. In addition, farmers who got water
complained that it did not come at the proper time to irrigate.

Some areas reported no irrigation water. For example, one 400 kani highland area was fallow when the
study was conducted because no irrigation was provided. As expected, the lack of irrigation resulted in
reduced cropping.

Although capture fisheries have developed rapidly in the area, the fish fry population is severely depleted
by frogs. For example, one local farmer stocked his pond with about 1,500 fish fry but harvested only
500 fish. According to locals, the frogs used to feed on floodplain fish and insects in the vast beel
wetlands that were destroyed by the project.

The curtailment of flood water into the project area has enhanced and increased the habitat for rats. As
the rat population has grown, the percentage of crop damage by these pests has gradually increased.

Another problem that affects the environment of the area is that the project has no permanent operation
and maintenance committee. The 12-member committee that was formed at the beginning of the project
has never been given authority to function. Consequently, with no regulating body, anyone can, and does,
open or close the sluice gate.

NNIP Block-Al 7



The following data were provided by knowledgeable people in the project area.

APPENDIX

Present Land Use Pattern

Before Project  After Project

Land use pattern (%) (%)
Agriculture Land 68 80
Settlement Area 10 10
Industrial Area 02 05
Beel Area 20 0s

Source: Field Survey

Occupational Structure

Implementation Unit

Before project  After project

Occupation (%) (%)
Farmer 80 75
Weaver 08 05
Service 03 05
Other 09 15

Source: Field Survey
“Shopkeeper, rickshaw puller, fisherman, bidi labor,
brick field worker, mishuk driver, jamdani sari seller.

NNIP Block-Al



NARAYANGANJ-NARSINGHDI IRRIGATION PROJECT: DEMONSTRATION UNIT

Project Background

The demonstration unit, a pilot project in Area-B, was implemented in March 1982 and completed in
April 1984. It was situated on the Dhaka-Narsinghdi-Sylhet roadside and covered 1,300 ha. Its net
irrigable area was 1,000 ha. The flood embankment was 8.26 km long. There was a pump station with
three pumps in the southern part of the project at Jatramura. There were 46.22 km of irrigation canals
and 22.26 km of drainage canals.

Dighi Borabo and Bhargaon Mauza are near the Jatramura pump station (Map 1). Historically, people
grew two crops in these low-lying areas, one in kharif I and the other in the rabi season. In the kharif
[ season they used low-lift pumps to irrigate HYV boro with water from the Lakhya River. Only jute,
which was planted on relatively higher ground, was grown during the kharif Il season. The people in
these areas expected the project to provide enough irrigation to improve their cropping regime. Irrigation
water, however, did not flow properly through the area due to improper drainage.

Dighi Borabo's proximity to the Dhaka-Sylhet highway brought many new settlers to the village. As a
result, land prices gradually increased. Agriculture production costs also increased, and excessive use of
chemical fertilizers reduced soil fertility. Industrial pollution affected water quality, and open-water
fisheries were seriously hampered by the project. Culture fisheries, however, increased.

Heat emission from brick fields reduced rice yield by a quarter of what would have been expected
otherwise near Kornogop and on the road opposite the brick fields. Many farmers in these areas lost
interest in agriculture, sold some of their land, and changed occupation. Prior to 1991, before the
introduction of natural gas in brick fields, emission problems were not as acute.

Rupshi, Maikuli, and Borpa mauzas of Dighi Borabo all have cloth dyeing factories that pollute the Dighi
Borabo drainage canal. Farmers with low-lift pumps outside the project area used the polluted water as
no other irrigation water was available. Dyeing factories outside the project also pollute the water.

Negative Environmental Impacts

According to villagers, the canals used for irrigation before the project was built provided balanced
irrigation for all areas, including some highlands. These old irrigation canals were not considered in the
design of the project and many of the new canals eliminated irrigation from some areas and waterlogged

others (Map 2). More than 10,000 acres of relatively high land in Dighi Borabo, Bhargaon, Behakoir,

and Sutalara mauzas got no water from the irrigation canal. Only a small amount of rain would cause the
drainage canal to overflow, inundating and destroying standing crops (Maps 2 and 3). In 1994, for
example, several days of incessant rain destroyed about 75 percent of the local paddy variety, mala irri,
when the drainage canal overflowed.

In order to balance the water pressure on both sides of the embankment, the project authority did not
open drainage canals simultaneously across the area. Consequently, areas such as Dighi Borabo and
Bhargaon villages were inundated throughout the rainy season.

NNIP Demonstration Project 9
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The embankment has been breached three times since its construction: in 1985, 1987, and 1988. Because
of a breach in 1988, the whole area was under four to five feet of water for about a month and all of the
irri crop was destroyed. The flooding also destroyed earthen houses and displaced villagers temporarily
settled on the embankment. Not surprisingly, many small and marginal farmers were forced to sell their
land after the 1988 flood to pay debts and meet daily expenses.

The lack of flooding was also considered a problem by farmers. Because the project curtailed flooding
during normal years, the area no longer received flood-borne silt. The result was a decline in soil fertility
and an increase in the use and cost of chemical fertilizers and pesticides (see Appendix Table 3).

Most of the farmers in Dighi Borabo, Bhargaon, Behakoir, and Sutalara mauzas used low-lift pumps for

irrigation. Although the pumps lifted water
_

from the drainage canal, they were unable to

lift enough water at crucial times, and, conse-
quently, had lower crop yields. Moreover, the
water in the canal was often polluted by
chemical effluents dumped by cloth dyeing
factories in the area. With no alternative,
farmers used the polluted water and found
their crop yields cut in half. Before construc-
tion of the project, for example, one bigha
(three bigha equals one acre) produced be-
tween 25 and 30 maunds (2.68 maunds equals
one ton) of HYV boro. After construction, it
produces only about 15 to 20 maunds. Local
people also reported that the polluted water
caused skin diseases.

Agriculture production costs also increased
after construction of the project. Farmers
reported that annual floods used to help
control insect pests by interrupting their life
cycles. Flood protection increased the insect
population inside the project area, forcing
farmers to double or triple their use of pesti-
cides. Farmers outside the project area used
pesticides only once per crop cycle (irri
crop).

Another severe problem observed during field
visits was that water hyacinth almost com-

CASE STUDY OF A FARMER

Sahib Uddin Bhuiyan is a Bhargaon Village farmer.
He and his brother each inherited 8.3 acres land
from their father’s property. Sahib Uddin has 10
children. Before the project was initiated his land
yielded about 1,250 maund of paddy annually
which he sold for about Tk. 150000.

In 1985, the year after the project was completed,
his land yielded less than half of its previous
production because of a breach in the embankment.
In 1987 and 1988, flood water pouring through
embankment breaches destroyed most of his crop.
In 1989 he had to sell five kani of land to meet
family needs, and to buy agricultural inputs and
implements. He decided to quit farming altogether
in 1990 and leased his land to a sharecropper. He
also sold two kani of land to start a grocery shop,
but he lost all his capital within two years.

After that failure, he again cultivated some of his
own land, but was unable to make enough money
to support his family. The land sales continued. In
1993 he sold one bigha of land to pay for his
daughter’s wedding. He was left with only 3.3
acres left.

; L

Urbanization did and continues to expand at the expense of agriculture production (Map 2). High land
prices, declining crop yields, and need prompted many small and medium farmers to sell their land. The
result was an increase in landlessness. The increase in urban areas also disrupted the water distribution
system.

pletely blocked irrigation and drainage canals.

NNIP Demonstration Project 13
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Some fish species disappeared from the area after flood waters were blocked by the project embankment.
Fishing incomes declined and many fishermen felt forced to change occupations. In the last three years,
some fish species, particularly taki, shoil, tengra, and bime, have died of an ulcerous disease between
the months of AsAwin and Kartik (between October and November). It could not be conclusively
determined as to whether or not the project contributed to this disease.

Positive Environmental Impacts
The flood protection granted by the project brought a rapid growth in capture fisheries. This, in turn, cre-
ated employment opportunities for the poor. Culture fish, however, were often killed whenever polluted

water percolated into their ponds.

Flood control also increased interest in planting timber trees, such as mahogany, teak, hilly, koroi, and
gajari. Such trees are no longer found outside the project area.

In addition, the embankment created a year-round road network for the area.

NNIP Demonstration Project 14
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The following data were provided by knowledgeable people in the project area.

Present Land Use Pattern

Before Project

After Project

Land use pattern (%) (%)
Agriculture Land 80 65
Settlement Area 10 20
Industrial Area 05 13
Beel Area 05 02

Source: Field Survey

Occupational Structure

Demonstration Unit

Before project

After project

Occupation (%) (%)
Farmer 75 68
Weaver 10 07
Service 03 05
Other” 12 20

Source: Ficld Survey

“Shopkeeper, rickshaw puller, fisherman, bidi
labor, break field worker, mishuk driver,

Jamdani sari seller.

Production Cost of HYV Boro in Bhargaon Mauza of Dem-

onstration Unit

Inside the Project

Before After Outside the
Cost (per kani) (Tk) (Tk) Project (Tk)
Water 150 500 600
Plough 100 300 300
Pesticide 60 160 100
Labor (planting and 450 850 850
harvesting)
Fertilizer 40 550 300
Total 800 2360 2150

Source: Field Survey

NNIP Demonstration Project
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PATAKHALI KONAI PROJECT, MIRZAPUR

Project Background and Objectives

The Patakhali Konai Project is located at the confluence of the Bangsi and Langli Rivers in Mirzapur
Thana of Tangail District. It lies between the highlands of the Madhupur Tract and the alluvial floodplain
of the Bangsi River (Map 1). The project covers an area of about 2,500 ha and has a benefitted area of
about 1,800 ha. The project encompasses 11 mauzas in four unions that have a total population of about
18,000 in 3,000 homesteads.

Historically, the Bangsi River would flood unexpectedly and leave sand deposits in the area. Local people
desired protection for their aman crops from these hazards, and in 1964, the villagers of Bardam officially
requested that the government build an embankment.

The Trimohon to Pathorghata embankment was constructed in 1977-78, and the embankment between
Trimohon and Salimnagar was constructed in 1982-83 (Map 1). A .5 km section in the southeastern
corner of the project, near Konai regulator at Salimnagar, was not embanked until 1993,

The main objective of the project is to protect standing aus, jute and broadcast aman crops from river
flooding, drainage congestion, high flow velocity, and sand deposition.

Within the Patakhali Konai Project, a flood control and drainage scheme, are 14 km of embankment
stretching from Pathorghata to Salimnagar (Map 1). The project has two regulators: Konai Regulator, a
two-vent regulator constructed in 1983, and Bardam Regulator, a one-vent regulator constructed in 1989.

Socioeconomic Situation

The project area is predominantly inhabited by marginal and small farmers. Of the population of 15,000,
16 percent are landless and 70 percent are small farmers who own less than 1.2 ha of land (O&M report,
BETS). The project area has 20 ha of khas (government-owned) land, most of it in the beel areas.

Most of the area’s economic activities are centered on Mirzapur Bazar (Map 1). Two hats (periodic
markets) also are important: Pathorghata hat, held on Sundays and Wednesdays, and a small hat in
Bardam mauza, held on Mondays. Bamboo, which is cultivated in the higher mauzas in the eastern part
of the project area, is an important commodity in these hats. These markets also deal in seasonal horti-
cultural commodities.

Prior to construction of the project, most villagers owned boats. Since that time road transportation has
improved, in part by the embankment road, and boats are no longer as essential as they were.

Employment opportunities for day laborers have increased since the project implementation. Some have
worked at operating and maintaining the project, and, in turn, the project’s agricultural benefits have
increased the availability of agricultural work. Wage rates for laborers are Tk. 50 per day without meals;
before the project, the wage rate was Tk. 25 per day. During certain times of year, particularly during
HYYV boro planting and harvesting, wage rates are even higher.

Patakhali Konai Project 16
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Changes in Land Use

According to villagers, 82 percent of the land is cultivated, 10 percent is beel, settlements occupy five
percent, and the remainder is forest, all of which is in the eastern part of the project (Table 1). More than
80 percent of the project area is double cropped.

Table 1
Land use in the project area

Land use Percentage (%)
Settlement area 05
Agriculture land 82
Beel area 10
Forest area 03

Source: Ficld Visit (RRA)

Some agricultural practices have changed since implementation of the project. Area farmers reported that
before the project, 33 percent of agricultural land was under HY'V boro cultivation. Now, during the
kharif 1 season, 100 percent is used for the crop. Table 2 compares the pre- and post-project cropping
patterns. Map 2 shows the pre- and post-project water flow situation.

Table 2
Pre- and Post-Project Cropping Patterns in
the Project Area

Kharif 1 Kharif 11 Rabi
(% of area) (% of area) (% of area)

Pre-project Situation

M. aus aman 50 Aman 50 Pulses 45
Aus 25  Jute 20  Mustard 10
HYV boro 25 Wheat 10
L.boro 30
Other 5

Post-project Situation

HYV Boro 100 Jute 10 Mustard 75
Wheat 5
Potato 5
L.boro 10
Other 5

Source: Field Visit (RRA)

Patakhali Konai Project 18
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Under pre-project conditions Konai, Pora, Tengra, Zedra, and Baro Beels were perennial water bodies,
had highly productive capture fisheries, and were frequented by migratory birds. Now, however, all the
beels inside the project are being transformed from wetlands into agricultural lands.

The only forest remaining in the area consists of 30 to 40 acres of government reserve forest in Dahatoli,
north of Bardam village. The primary species is gajari, but there are also some teak and mahogany trees.
Other trees found within the project area include mangos, jam, jackfruit, raintree, shimul, neem, coconut
palms, some date palms, and young bamboo.

During the rainy season, dry wood is scarce and villagers primarily use stored cow dung (dhaincha) and
Jute sticks for fuel. Ten to 15 years ago, people in the area collected wood from the upland areas of the
Madhupur Tract, but these activities and the encroachment of agricultural activities have severely defor-
ested the hills.

Changes in Fisheries

Prior to construction of the project, Konai Beel was well-known for capture fisheries, especially the
southern part of Salimnagar that was the traditional fishing ground for many communities. About 70
professional fisherman once lived in Tekibari, Latifpur, and Salimnagar. Following the 1988 flood, fish
populations began to decline and epizootic fish disease spread. Most of the Hindu caste fisherman have
changed profession, and some fishing families have emigrated out of the area. Only four Salimnagar
families now sell fish as their livelihood, buying from people who own culture ponds and selling at
Mirzapur and other local markets.

Of about 30 fishing households in Bardam village, 20 are professional and the rest are subsistence
fishermen. Most professional fishermen

haVB Some agncunura] [al’ld DECllﬂlng “

fish production is forcing many to change
profession.

One old fishermen reported that before
the embankment was built fishermen
could catch large amounts of boal, rui,
catla, gajer, shoil, chetol, koi, magore,
mola, puti, and tengra. Now these fish
are relatively rare. Most fisherman said
the embankment has blocked the natural
migration paths of fish from the Bangsi
River to floodplains and beels in the
project area. Under pre-project conditions
large fish started their upstream migration
from the river to Konai Beel during the
monsoon where they remained until the
end of the flood season. Then they re-
turned to the river. Polderization of the
area has restricted this natural movement,

CASE STUDY OF A FARMER

Tanmohon Biswas, a farmer in Geraki Village, has two
acres of agricultural land. Before the embankment was

‘built he cu]nvated pulses (khesari), and aus and aman

paddy. After its construction he changed his cropping
pattern; now he cultwates mustard in the rabi season
and HYV boro in the kharif-I season. He is unable to
cultivate any crops during kharif-2 because the area is
inundated with four to five feet of water.

Although the cost of cultivating mustard and HYV boro
is high, his paddy production has increased by 120
maunds annually, about twice his previous production.
He attributes this to the fact that the embankment keeps
flood water and sand deposition from damaging or
destroying his crops.

: 3
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and as a result, production has drastically declined in the project area’s beels. Now the beels host only
small numbers of kai, magore, mola, puti, and tengra.

The five beels in the project area are Pora, Tengra, Baro, Konai, and Zedra. Tengra Beel was leased by
a Mirpur businessman who stocked it with silver carp, grass carp, and other species, and closed the beel
to all fishing. Pora Beel is a khas water body, but a group of fishermen have leased the beel from three
people who took possession of the lease illegally. Area fishermen heard that Konai Beel also will be
leased out. If this happens, the fishermen said, they will be seriously affected.

The type of gear fishermen use is determined by the target species. Therefore, the changing species com-
position has affected gear use among fishermen. Before construction of the project, fishermen primarily
used gear to catch large species. Now they most of the gear used is used for smaller species.

Negative Environmental Impacts

Following the first phase of embankment construction from Trimohon to Pathorghata, large tracts of agri-
cultural land in Jogirkofa, Salimnagar, and Latifpur were seriously damaged by high flow velocities and
severe sand deposition (Map 3). To alleviate this problem, villagers demanded that an embankment be
built from Trimohon to Salimnagar, which was done in 1982-83. Since that time, large quantities of sand
have been deposited in 1,000 ha between Salimnagar and Bhulua. More than 10 feet of sand settled over
high-quality agricultural lands in this area, making them suitable only for sugarcane. In addition, a large
beel in the area was completely silted.

In other areas, however, the embankment prevents fertile, new soil from entering the area. As a result,
soil fertility has declined and farmers have turned to using more chemical fertilizers.

The first phase of the project, undertaken in 1978-79, made no provisions for drainage facilities. As a
result, large areas, particularly in areas adjacent to Pora and Konai Beels, were waterlogged after
monsoon floods and remained so throughout the year. Survey informants reported that, at that time, large
numbers of fish died in Pora Beel due to stagnated, polluted water and crops were damaged. In addition,
farmers were unable to work in the fields because the water was infested with leeches and severely
polluted. People reported that the polluted water increased skin disease.

Local people finally prompted the Bangladesh Water Development Board (BWDB) to construct a single-
vent regulator at Bardam where water quality also had declined due to stagnation and the increased use
of fertilizers and pesticides. The regulator, however did not completely solve the drainage problem. Some
people said the canal between Bardam and Pora Beel was too shallow to drain the beel's water. Since land
for the drainage canal was donated by local farmers, the BWDB has no control over it.

Highlands in the area, that were outside the reach of irrigation, once supported forests. Because the
project brought irrigation to most of these areas, farmers now cultivate the former forests lands. Project
interventions also have resulted in less and smaller wetlands, and a net loss of khas land.

Although erosion is not a major problem in the project area, the river is eroding the embankment near
Jogirkofa. Strong water pressure at this location could cause a breach at any time. The embankment was
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breached in Latifpur, Salimnagar, and Jogirkofa during the severe flooding of 1988. According to vil-
lagers this was due to insufficient drainage facilities, and poor design and construction.

Since the project was implemented, fish production has slowed in the beels and floodplain areas. The
result is a decrease in the availability of fish protein to area people.

Epizootic fish disease (macher gha) first appeared in the area following the 1988 flood. Some local
farmers blamed it on agro-chemical pollution. During the study year, the disease peaked in the month of
Kartik (October-November).

Although the embankment improved the transportation infrastructure, people living deep inside the project
area still rely on boats.

Positive Environmental Impacts

Flooding inside the project area has been greatly reduced, which, in turn, has reduced crop damage,
flood-related hazards, and has protected agricultural land from sand deposition and high river water
velocities. In addition, the embankment has effectively prevented water hyacinth from damaging kharif
$eason crops.

Improvements in the agriculture situation has brought about an increase in HYV boro cultivation, and,
consequently, an increase in agricultural employment opportunities. Operation and maintenance of the
embankment also have provided more nonagricultural employment.

The embankment has improved the area’s transportation and communication infrastructure. The
embankment also provides shelter from floods for people both inside and outside of the project, as well
as for their cattle.

Impacts Outside the Project
Before construction of the embankment, upstream flood water and rainfall runoff flowed through, and
was retained, over vast areas outside the project. Since the embankment was built, all upstream water

now is channeled through the Bangsi River, resulting in severe riverbank erosion downstream (Map 3).

According to local farmers, more than 1,000 ha agricultural land between Salimnagar and Bhulua was
damaged by sand deposition from the Bangsi River. Farmers now grow only sugarcane on these lands.

Due to the confinement effect of the embankment, the funnel-shaped area between the national highway
and the embankment has flooded every year since the project was implemented (Map 3).
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DHAKA-NARAYANGANJ-DEMRA IRRIGATION PROJECT (DND)

Project Location

The Dhaka-Narayanganj-Demra Irrigation Project (DND) is located southeast of Dhaka and is bounded
by the Lakhya River to the east, Narayanganj to the south, the Buriganga River to the west, and Dhulai
Khal to the north. The project covers a total area of 20,600 acres, 15,000 acres of which is cultivable
land. The project is divided into two areas, Area-I and Area-Il (Map 1). Area-I, which covers 10,100
acres of cultivable land, is fully protected by an embankment. Area-II, which covers the remaining 4,900
acres of cultivable land, is unprotected but is irrigated by the project.

Socioeconomic Situation

Land prices escalated shortly after the project was initiated, prompting many farmers to sell. Although
their land was gone, these sellers reported that the jobs created by growing industries in the area was
adequate compensation. For those who chose to stay in farming, however, increasing agricultural input
costs forced many to sell their land simply to meet their families’ needs. Consequently, landlessness
increased throughout the project area.

With changes in land use, came changes in profession for many people. Small and medium farmers who
sold their agricultural land to invest in businesses that eventually failed reported working as day laborers,
rickshaw pullers, and at odd jobs.

About 60 percent of Nemaikhesari villagers used to consider fishing their primary occupation; now only
five percent do so. The few who continue to fish temporarily migrated to areas where year-round fishing
is available. Former professional fishermen reported working as day laborers, rickshaw pullers,
sharecroppers, and other occupations.

According to local people, the project authority did not consult them before or during construction of the
project’s canals. Consequently, locals were not able to advise the project on what areas they believed
needed irrigation, such as the higher elevation areas that were left out of the project’s benefits.

Changes in Land Use

Although the project was constructed to protect and expand agricultural activities, the area’s proximity
to Dhaka made it attractive to urbanization once it was protected from floods.

Low start-up construction costs, the proximity to Dhaka markets, and access to transportation prompted
a variety of industries to move into the project area. About 70 percent of the area’s agricultural land has
become industrialized.

Many of the people that bought land from farmers were wealthy outsiders who had no interest in
agriculture. If they do not build industries, these nonfarming owners allow large tracts of land to remain
fallow every year, decreasing the area’s overall cropping intensity.

DND Project 24
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Under pre-project conditions, many beels and perennial water bodies covering the area provided fishing
grounds for people near and far. Most of these beels and water bodies now have been filled and converted
to agricultural, homestead, or industrial use. This has seriously reduced fishing in the area, and,

consequently, people’s protein intake.
Industrialization proceeded rapidly throughout the DND project area, with the heaviest concentration
along the Dhaka-Narayanganj Highway. This growth, however, occurred without careful planning,

resulting in water, air, and noise pollution that seriously impacts agriculture and human health (Map 2
and 3).

Negative Environmental Impacts

Local people reported that there was no water stagnation problems prior to the construction of the DND.

* Now, due to the unplanned buildup of industries and homesteads, drainage congestion occurs throughout

the project area, including a vast area in Mizmizi village. Drainage canals often are blocked by home-
steads, industries, and shops built on or beside canals (Map 2). In many places there is no sign that canals
even exist. Although a formal operation and maintenance committee was named to govern the canals, it
has not been granted authority to function.

The recently-built Mizmizi-Narayanganj Road blocked the project’s irrigation facilities and created
considerable drainage congestion on both

hld% Of the road' T, e i e L T T PR e e R P R S S T

Although agricultural productivity has CASE STUDY OF A FARMER

increased in the DND project area, local
farmers reported that crop production
costs have increased. They reported that
they used about twice as much fertilizer
and pesticides than they did under pre-
project conditions, and that this increase
in agro-chemical use has lead to a decline
in soil fertility.

Md. Nizam Uddin, a farmer from Barisal, came to
Dhaka 27 years ago in search of work. On arrival he
found that Dhaka not only offered more work opportu-
nities than Barisal but also greater earning potential, He
decided to stay and worked to save Tk. 600 with which
he bought 25 katha (one katha equals 1.6 decimals) of
land. Once he had the land he brought his wife, three
daughters, and a son to join him,

Farmers also reported that agricultural

pests became a serious problem five or
six years after the DND project was
completed. The numbers and varieties of
insects, and the number of rats, has in-
creased in the flood-protected area result-
ing in substantial crop losses. Farmers
reported, that in areas where they previ-
ously used pesticides only once, they
must now use the chemicals three times
during the same period.

Although the increased use of agro-chemi-
cals and open latrines have deteriorated

Before the DND project was constructed his land '

yielded only 18-20 maund of paddy a year, not enough
to support his family. To compensate, he worked as a
day laborer and sometimes as a rickshaw puller. When
land prices climbed just after completion of the project
he started to sell his property in the hope of investing
in other economic activities. All his efforts failed.
Then, realizing that buying and selling land in the area
occurred often, he became a land broker. Now, he
said, he is making more money than he did in any of
his other endeavors.

DND Project

26



—

wawamas maN GO
wawamag reuisug &2

ANZODFT

. -l‘ /_ //

///////_:5 /,B/,/A/;/AA/#

. N%m%ﬁﬂ, W
= S .

VANY LOArO¥d aNd
NYALLYd INTWATLLAS

T dtiv

L

’- ou " - --

~—H3A1 ¥AHNYY

-
,..wm.jgay

RN

Ny
..... !
+' \-
! .
__..

NG e
Rt 2

) /f%ﬂ,. _..,_.___“_..,___//..2,_/_, .. \

N % M_.,. \

/....W././,é.//ﬂ =il

5

PHR Proiect




2
3 "
= g 54
. E-_‘E:"::
£ Z 538088
= i 849883
= g peSEat
O o Z32L£3 0
< H H FFE5EZ
= 9 B@Lulp
" — = aedy _
a 3 O .
g = =
= E A
b g
A S
o
[
5
Z.
{69)]
&
i >
:_’_ o
e S
< (6]
o =
“ 5
5 o
= =2
fa L
z
e It "
i“\\l N ‘\\*&\{i?wui‘Hm‘\\k B =
ARG \ |
AR HW“H\\\\M\\ L
- ; ‘{}{
oy
wy

DIND Project




TN

water quality, the chemical and cloth dyeing industries are primarily responsible for water pollution in
the area. Their industrial waste passes through Fatulla, Pagla, and Shampar Khals before discharging into
the DND main canal. This polluted water is then used to irrigate fields, and farmers reported that the
polluted water reduces production. Standing water is particularly polluted, such as areas in Mizmizi vil-
lage. Locals reported that the polluted water causes skin disease, and that fish caught in the canals taste
and smell bad, especially during the winter season. Sometimes fish stock is killed when the polluted water
percolates into capture fishery ponds.

In some cases, untreated industrial waste is discharged directly onto agricultural land. An iron chain in-
dustry in Matuail village, for example, disposes its waste on adjacent fields. The iron waste has rendered
the fields unproductive and the land has remained fallow for the last two years.

In Nemaikhesari village of Hamaitpur Union, smoke from a foam factory used to adversely affect the
health of people living nearby. Those affected eventually pressured the owner to abandon the factory.
Some people in the project area also complained of noise levels produced by industries.

In the last three or four years, large numbers of fish species such as taki, shoil, tengra, and bime have
died of an ulcerous disease between the months of Ashwin and Kartik (between September and
November). It could not be conclusively ascertained as to whether or not the project contributed to the
fish disease and deaths. In addition, many canals that allowed fish to migrate from the river to the flood-
plain have been blocked due to project interventions. As a result, many fish species have permanently
disappeared from the project area.

Pollution, a reduction in wetlands, and the blockage of fish migration routes has deteriorated local
fisheries to the point that local per capita protein intake has seriously decreased. Before the project, most
villagers caught and consumed fish from nearby beels every day. Now many, especially the poorest, eat
fish only once a week.

Under pre-project conditions, the area boasted a large number of hizol trees that grew in wetland habitat.
Because the project significantly reduced the area’s wetlands, hizol trees were eradicated.
Positive Environmental Impacts

Capture fisheries has increased in the area since the project was implemented, creating employment
opportunities for the landless.

The flood protection offered by the project allowed for a growing interest in timber plantations of
mahogany, teak, hilly, koroi, and gajari.

The project improved the area’s road network, providing people with easier travel to Dhaka or other
places in search of work or for daily needs.

Local people reported that new settlers coming into the area are well-educated. This was seen as a
positive contribution to the development of the overall environment.

DND Project 29
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j 18 Environmental Impact Assessment
Within the Flood Action Plan

During the past two decades, Environmental
Impact Assessment (EIA) has become an integral
component of the feasibility plans prepared for
development projects in many countries. The
Flood Action Plan (FAP) in Bangladesh is no
exception. Subsequent to the 1988 flood, a wide
range of flood control-related development plans
were proposed, ranging from major river training
and embankment construction to community-based
flood proofing. The sensitive Bangladesh environ-
ment, combined with the complex adjustments to
flooding that rural people have historically estab-
lished, has necessitated a careful review of the
social and environmental impacts of proposed
development plans. The purpose of EIA is to assist
the planning and decision-making processes. EIAs
are used to foster environmentally sound decisions
and to aid in the development of Environmental
Management Plans (EMP) for given development
projects.

The 1989 G7 Summit Meeting determined that all
FAP projects should be formulated with full
consideration of socioeconomic, technical, and
environmental aspects. Both the Bangladesh Envi-
ronment Policy of 1992 and the National Conser-
vation Strategy for Bangladesh incorporate a
national requirement for EIA. The environmental
concern was substantially emphasized at the
Second Conference on the FAP in Dhaka, March
1992, where donors agreed that all FAP projects
should be subject to EIA.

All five regional study components of the FAP, as
well as the priority pilot projects, are addressing
environmental and social factors in the
prefeasibility and feasibility stages of project
development. A set of guidelines to direct the EIA
process has been produced (FPCO 1992a) to
adopt, integrate, and localize applicable procedures
and methodologies from a variety of international
sources. The guidelines are intended to establish
consistent standards for conducting and reviewing
ElAs for FAP-related developments within the

Ministry of Irrigation, Water Development and
Flood Control and the Ministry of Environment
and Forests. An EIA manual (ISPAN 1992a) is
available to assist in conducting EIAs according to
the guidelines. The guidelines are being tested and
modified through implementation of several EIA
case studies.

2. Objectives of EIA Case Studies
The purpose of the EIA case studies is to:

. test EIA guideline methodologies,
approaches, and procedures under the
environmental, social, and institutional
conditions prevailing within the FAP, and

e  provide on-the-job training for local pro-
fessionals and technicians in EIA methods
and procedures.

3. Selection of EIA Case Studies

FAP 16, in collaboration with other FAPs, has
selected specific feasibility-stage projects for EIA
case studies that meet the following requirements:

e  covering as much environmental variation
and as many physical, ecological, and
social factors as possible;

»  representing a range of FAP-related inter-
ventions including flood control, drainage,
and irrigation (FCD/I) and water manage-
ment;

. including projects that are in early stages
of design but have developed to the point
that the principal features and structural
characteristics are identified and character-
ized in terms of location, size, and operat-
ing intentions;

e located in areas where information is
adequate to establish the environmental
baseline conditions.

The first EIA case study was carried out by FAP
16 in the Surma-Kushiyara area (ISPAN 1992b).

EIA Case Study - Bhelumia-Bheduria Project
November 1994
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The second case study addressed the Compart-
mentalization Pilot Project at Tangail (ISPAN
1992c¢).

The current study, the third and final EIA case
study, addresses a small coastal project under
consideration by the Early Implementation Projects
(EIP) section of the Bangladesh Water Develop-
ment Board (BWDB). The study was conducted in
collaboration with EIP and FAP 19 (Geographic
Information Systems—GIS) and is presented as an
Environmental Impact Assessment Report (EIAR)
in Part B of this document.

4. Evaluation of the EIA Case Study

As with the previous two EIA case studies the
procedures and steps advocated in the EIA guide-
lines were found achievable and practical as a
process. A number of technical and procedural
problems and issues were encountered in the study
and are elaborated below.

4.1 Land Type Classification in
Coastal Areas

The definition of land types within a study area is
a very important step in an EIA process for water
and agricultural development projects in Bangla-
desh, since it forms the basis for estimating agri-
cultural gains and for predicting post-project
flooding conditions. As presently applied in most
parts of the country, a land type is an area of land
subjected to specific ranges of flooding depths at
times when prevailing water levels are at a three-
day maximum for a return period of 1 in 5 years.
At the initiation of the study, some doubts were
expressed as to the practicality of the concept in a
coastal area subjected to tidal inundation where
water levels fluctuate diurnally. A certain amount
of trial and error was required to decide which
water level was an appropriate definer of land
types, and whether the resulting units had any real
meaning in terms of land use definition (Sections
3.2.1 and 3.2.2 of EIAR).

The level chosen on the basis of normal probabili-
ty and Gumbel analysis as a 1 in 5 maximum
water level was 2.6m above local datum. GIS-
based land type maps were produced for this water
level by overlaying flood levels onto a digital
terrain surface generated from a contour map
(Section 3.2.1 of EIAR). Similar maps were
produced for levels above (2.8m) and below
(2.4m). The results are summarized in Table A.
An average maximum flooding level of 2.8m was
clearly too high, since this produced about 800 ha
(18 percent of the project area) of F, land which,
on the basis of field surveys and farmers’ opin-
ions, was known not to be abundant in the project
area. A level of 2.4m appeared to be too low since
it resulted in substantial areas of T. aman appear-
ing in F, lands which, also on the basis of field
surveys, was considered to be unlikely.

The chosen level of 2.6m produced land types
within which crop types were mainly restricted to
specific land types, although there was some
overlap. Part of the overlap between land type and
cropping pattern boundaries may be due to errors
or changes in the elevational data on the base maps
(made in 1964), field survey error in defining
exact cropping pattern boundaries, and local
variations in elevation and crops grown. There
appears to be sufficient agreement between the
land types designated by the 2.6m level (1 in 5
maximum daily water levels) and the cropping
pattern boundaries to indicate that the standard
approach of designating land types is valid for
coastal areas subject to tidal conditions.

4.2 Hydrological Understanding of
System

There was little hydrological information available
for the study area, except that which was gleaned
from field sources during fields surveys, through
direct observations, and from standard water level
readings from a limited number of gauging stations
for a limited number of years. The area is hydro-
logically complex, with strong tidal inflows and
outflows, and a network of interconnecting canals

EIA Case Study - Bhelumia-Bheduria Project
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Comparison of Land Cropping Patterns Within Land Types Delineated by Different

Table A
Mean Maximum Flooding Levels
Cropping Pattern E; F, F, Totals
ha % % ha % % ha % % ha %

Flooding Level 2.4mn
B.Aus-T.Aman-RC 1160 B8 52 1073 34 48 0 0 0 2234 100
B.Aus-T.Aman-Fallow 14 1 17 70 2 83 0 0 0 84 100
T.Aman-Boro 37 3 8 441 14 92 0 0 0 478 100
T.Aman-RC 83 6 41 118 4 59 0 0 0 201 100
B.Aus-T.Aman-RC 12 1 1 1437 46 98 15 100 | 1464 100
T.Aus-T.Aman-Fallow 7 1 44 9 0 56 0 0 0 16 100

Totals 1313 100 3148 100 15 100 4477
Flooding Level 2.6m
B.Aus-T.Aman-RC 187 65 8 2036 50 91 10 8 0 2234 100
B.Aus-'-T'.Aman-Fn!lnw 12 4 14 72 2 86 0 0 0 84 100
T.Aman-Boro 23 8 > 456 11 95 0 0 0 478 100
T.Aman-RC 64 22 32 137 3 68 0 0 0 201 100
B.Aus-T.Aman-RC 1 0 0 1344 13 92 118 92 B 1464 100
T.Aus-T.Aman-Fallow 0 0 0 16 0 100 0 0 0 16 100

Totals 287 100 4061 100 129 100 4477
Flooding Level 2.8m
B.Aus-T.Aman-RC 37 69 2 2021 56 90 176 22 8 2234 100
B.Aus-T.Aman-Fallow 6 1 7 70 2 84 8 | 9 84 100
T.Aman-Boro 0 1 0 475 13 99 : 0 1 478 100
T.Aman-RC 11 20 5 190 > 95 0 0 0 201 100
B.Aus-T.Aman-RC 0 0 0 850 23 58 614 77 42 1464 100
T.Aus-T. Aman-Fallow 0 0 0 16 0 100 0 0 0 16 100

Tolals 54 100 3622 100 800 100 4477

Source: Field Survey, 1992

EIA Case Study - Bhelumia-Itheduria Project
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and creeks. Hydrological changes are the main
theme of the EIA, and are the main objective of
the project, i.e., reduction or elimination of storm
surges and high tidal flooding. All future hydro-
logical changes were based either on simple
analyses of level frequencies or on professional
judgements.

The aim of the EIA is to predict the future situa-
tion if protective embankments are constructed. It
follows that any environmental predictions based
on uncertain hydrological predictions are difficult
to describe quantitatively or qualitatively, and are
subject to considerable potential error. The future
mean maximum water levels, which are important
determinants of land types and future agricultural
production, could be based on nothing more than
educated guesses. This is unsatisfactory for water
resources development in general, and for EIA in
particular. Obvious solutions are more intensive
water level monitoring in the project area prior to
project study, field observations by experienced
hydrologists, and the use of models (which require
good data) for making hydrological estimations
and predictions.

4.3 Level of Effort in EIA

The total level of effort (LOE) expended on the
case study amounted to about 60 person-months.
This included the field surveys, which required a
number of enumerators to conduct the household
surveys, the time spent by GIS staff in preparing
and producing overlays and tabular output, and
overall study planning, analysis, and reporting.
Since this was a case study, there a great deal of
time was spent in analytical discussions on the
approach to be used in the EIA, problems in
applying the guidelines, etc. The size of the study
team (=10 professionals plus a number of field
surveyors) was larger than would normally be
applied in practical cases because of the develop-
ment and training nature of the case study.

It was generally felt that the LOE expended on a
project as small as Bhelumia-Bheduria was exces-
sive, and could be reduced considerably. Field

effort was considered appropriate at about 7.5-10
person-months. Planning and liaison should take
approximately 5 person-months, and data analysis
and reporting about 15 person-months. Based on
the experience in this case study, a reasonable
LOE for a project of this size would be about 30
person-months for an experienced and competent
multidisciplinary EIA team. This assumes that
basic information on water levels, project design
features, etc. are readily available. The LOE
would have to be extended if project designs were
changed during the course of the study, or if
major deficiencies in data were detected.

4.4 Scope of EIA Tor Small Projecls

Two common concerns of EIA were expressed at
various times during the course of the case study:

. Is EIA required for small projects of the
size and scope of Bhelumia-Bheduria?

. Could the scope of the EIA be reduced for
a small project such as this?

Screening of projects for ElAs is commonly
applied in many countries, and is a feature of
many EIA guidelines. A reduced level EIA is
undertaken in cases where the type of project is
common, has been built and operated successfully
in the past, the environmental impacts are well
understood, and the environmental management
and mitigation measures are well developed and
known to be effective.

None of these requirements for reduced-level EIAs
apply in Bangladesh at the present time, not even
for projects of relatively limited size and scope
such as Bhelumia-Bheduria. As noted above, a
major problem with the project was the lack of
clear understanding of the hydrological changes
that would ensue if the area were to be embanked
as proposed. The project was found to have
potentially severe impacts for certain resources
(fisheries) and certain social groups (fishermen),
and suitable mitigation to address these had not
been included in the project design. The potential
impacts on the fishing community and the fisheries
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resource had not been taken into account in the
economic evaluation of the project. From a gener-
al perspective, EIA is still in its infancy in Bangla-
desh, and the appropriate body of knowledge and
experience in detecting environmental impacts and
designing suitable mitigation has yet to be devel-
oped. From the project-specific point of view, it
was readily apparent that even a small area such as
Bhelumia-Bheduria can be hydrologically complex
enough that specific studies and field surveys are
necessary to describe the present situation and to
adequately predict the future. It is concluded on
the basis of this case study experience that partial
EIAs cannot yet be applied in any practical sense
in Bangladesh water resource development.

It would be possible to reduce the LOE and scope
of work in the EIA by careful scoping during the
study planning process so that the major impacts
could be identified early in the process and most
study effort devoted to quantifying them, with less
effort spent on impacts of relatively minor con-
cern. However, this too requires a body of experi-
ence and knowledge of environmental impacts and
mitigation efficiency which is not yet available in
the country. Note that this is not the same as a
reduced-level EIA decided upon by pre-study
screening described above; the major difference is
that the scoping and determination of LOE are
undertaken by the study team after thorough field
reconnaissance, not as a desk-top exercise prior to
project commencement.

4.5 Application of GIS

One of the objectives of the case study was to
examine the role of GIS in EIA and to evaluate its
use and efficiency in the process. GIS usage in this
case study necessitated digitization of base maps,
preparation of overlays, various associated analy-
ses of data, and participation in team discussions
and planning.

Several advantages of using GIS were readily
apparent in the case study:

® It permitted the effective integration of
digital terrain data and water level data to

Lo 9}_“

produce land type maps, which are key
components of water resource planning in
Bangladesh. These were produced at a
level of precision and accuracy not attain-
able with manual analysis, and at a level
of consistency not always achieved with
manual mapping.

* It encouraged objectivity in the analysis of
data, and discouraged manipulations and
interpretations to suit preconceived im-
pressions (which is frequently easily done
with manual data analysis).

* It permitted the application of satellite
image processing to examine river channel
migration patterns.

The drawbacks to the GIS were also apparent:

® @IS and satellite imagery processing hard-
ware and software are expensive to ac-
quire, operate, and maintain.

®* Time and labor required for basic data
preparation are not always commensurate
with the results achieved.

*  Skilled and experienced GIS personnel are
required.

The fundamental problem with the application of
GIS to typical EIAs such as this case study is that
it is underutilized to a considerable degree. The
main advantage of a GIS is that it has the capabili-
ty to overlay and merge spatially base data sets, to
modify stored data according to some specified
rules, and display the results in mapped format or
as data summaries. For EIA this means that it
could produce both analyses of existing situations
as well as predictions of future conditions by
overlaying, combining, and analyzing existing
data. An example is the production of a present
land type map by combining terrain elevational
data with present flooding levels, and prediction of
a future land type map by combining the same
elevational data with some estimation of future
water levels. For most environmental components,
however, the conceptual models which direct how
to overlay and modify present data to predict the
future are not developed. Moreover, the basic data
required to adequately make these predictions are
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either unavailable or are insufficiently precise and
accurate to justify the use of sophisticated compo-
nents to handle them. This is largely a question of
experience and professional expertise in EIA and
will hopefully develop in time as EIA matures into
a scientific process in Bangladesh.
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EXECUTIVE SUMMARY

This report presents an environmental impact
assessment (EIA) of the proposed Bhelumia-Bhe-
duria Project on Bhola Island in the Southwest
Region of Bangladesh.

The project, as currently proposed would consist
of embankments completely surrounding 5,306 ha
of agricultural area between the Tetulia and Jang-
alia rivers. The embankment on the Tetulia (west-
ern) side of the project area would cut off all out-
and inflow channels, including the large Bheduria
Canal opening. Canal openings on the eastern
(Jangalia) side would be left open. Other project
components include drainage sluices, culverts, a
cyclone shelter, and a footbridge. All internal
canals would be reexcavated. The objectives of the
project are to protect the area from the effects of
severe tidal and storm surges and to improve
drainage conditions.

The project area is a typical coastal agricultural
area with a network of interconnecting canals.
Erosion and accretion in the adjacent T