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MODULE 1 & 2
EXERCISE, HANDOUT AND OTHER MATERIALS



August 7, 1993

TO THE PARTICIPANT:

Attached are two documents outlining our course activities for the
next month. Because 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 however very inter-related 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 sessions we will 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 acomplish fro each module
we work on during the workshop.

Co



WEEK 1
August 16
8:00 -9:30
9:40 - 11:15
11:30 - 1:00
1:15 - 2:30

August 17

8:00 - 9:30
9:40 - II:IIS
11:30 - 1:00
1:15 - 2:30
August 18

8:00 - 9:30
9:40 - 11:15
11:30 - 1:00
1:15 - 2:30
August 19

8:00 - 9:30
9:40 - 11:15
11:30 - 1:00
LS~ 2530

CALENDAR OF EVENTS EIA TRAINING WORKSHOP 11

Welcome and Opening Ceremonies

Workshop Introduction
Project Development |

Project Development 2

Project Development 3
Project Development 4
Project Development 5

Project Development 6

Peoples Participation 1
I'eoples Participation 2
Peaples Participation 3

Peoples Participation 4

Peoples Participation 5
Peoples Participatic.. 6
Scoping and Bounding 1

Synthesis



WEEK 2

August 22

8:00 - 9:30 Scoping and Bounding 2

9:40 - 11:15 Scoping and Bounding 3

11:30 - 1:00 Scoping and Bounding 4

1:15 - 2:30 Scoping and Bounding 5 & Field Trip Brief
August 23

FIELD TRIP ALL DAY - LEAVE APPROXIMATELY 8:00 AND RETURN APPROXIMATELY 5:30

August 24

8:00 - 9:30 Field Trip Debrief
9:40 - 11:15 Study Methods 1
11:30 - 1:00 Study Methods 2
1:15-2:30 Study Methods 3
August 25

8:00 - 9:30 Study Methods 4
9:40 - 11:15 Study Methods 5
11:30 - 1:00 Study Methods 6
1:15 - 2:30 Study Methods 7
August 26

8:00 - 9:30 Study Methods 8
9:40 - 11:15 Study Methods 9
11:30 - 1:00 Study Methods 10

1:15 - 2:30 Study Methods 11 & Synthesis



WEEK 3

August 29

8:00 - 9:30
9:40 - 11:15
11:30 - IOO
1:15 - 2:30
August 30

8:00 - 9:30
9:40 - 11:15
11:30 - I.:O()
1:15 - 2:30

September 1

8:00 - 9:30
9:40 - 11:15
11:30 - 1:00
1:15 -2:30

September 2

8:00 - 9:30
9:40 - | I:I_ﬁ
11:30 - 1:00
1:15 - 2:30

September 4

8:00 - 9:30
9:40 - 11:15
11:30 - 1:00
1:15 - 2:30

Study Methods 12

Study Methods 13
Study Methods 14

Study Methods 15

Study Methods 16
Study Methods 17
Study Methods 18

Study Methods 19

Hazard and Risk 1
Hazard and Risk 2
Hazard and Risk 3

Hazard and Risk 4

Impact Assessment and Evaluation |
impact Assessment and Evaluation 2
Impact Assessment and Evaluation 3

Impact Assessment and Evaluation 4

Impact Assessment and Evaluation 5

Communicating and Reporting |
Communicating and Reporting 2

Synthesis




WEEK 4
September 5

8:00 - 9:30 Environmental Management Plan |
9:40 - 11:15 Environmental Management Plan 2
11:30 - 1:00 ‘ Environmental Management Plan 3
1:15 - 2:30 Field Trip Brief/Group Discussion

September 6

FIELD TRIP ACTIVITIES ALL DAY

September 7

8:00 - 9:30 EIA Review |
9:40 - 11:15 EIA Review 2
11:30 - 1:00 EIA Review 3
1:15 - 2:30 EIA Review 4

September 8

8:00 - 9:30 EIA Review 5
9:40 - 11:15 EIA Review 6
11:30 - 1:00 EIA Review 7
1115 -2:30 EIA Review 8 & Post Test

September 9
8:00 - 10:00

10:00 - 11:30

Evaluation

Closing Ceremonies
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COURSE ORBJECTIVES BY MODULE

Project Development
® Explain the place of EIA in the project development cycle.

° Explain the importance of EIA in project development.

-

Iingineering and Engineering Effects

° Identify the various types of engineering works currently used in flood
control projects.

° Identify the various positive and negative effects of these projects.
@ Explain how engineering projects can benefit from properly carried out
ElAs.
Peoples Participation
° Understand the importance of peoples participation in the overall EIA process

and indicate where it should occur.

® Interact with local people and obtain information from them in either a formal
or informal method.

Scoping and Bounding

® Distinguish between scoping and bounding, understand their inter-relationship
and their importance in the EIA process.

® Identify important environmental considerations (I1ECs) by using the scoping
procedures.
® Define the houndaries of a study area. d

Study Methods
° Develop the plans necessary to perform all field work.

° Define a baseline for an environmental impact analysis.



° Measure and qualify impacts,

® Perform trend and impact analysis.

° Explain the importance of being able to correlate interdisciplinary data.

L] I)i.;linguish hetween RRA, PRA and HHS and explain their uses.

° Be ahle to select the appropriate techniques (within discipline) given knowledge

of field conditions and data needs.
Geopraphic Information Systems

° Understand the importance and limitations of remote sensing and
(potential) importance of GIS to the EIA process.

° Integrate different types of information (i.e fisheries and agriculture)
from several such maps onto a single map.

° Interact with GIS staff in order to develop digital maps that can be used
as outputs in an EIAL

Hydiological Models and Their Use

° Understand the general purpose of the hydrological models used in
Bangladesh.
° Fxplain the types of model outputs useful for EIA work.

Hazard and Risk Assessment

° Identify hazards from information provided.

° Determine potential types of risks given a knowledge of the hazards.
° Determine data nec'= hased on use of a dummy table.

° Interview local people in order to gain knowledge about hazards,

Impact Assessment and Evaluation
e Assign appropriate weights to individual impacts.

® Determine what impacts are significant.



® Explain how impact evaluation effects other aspects of the EIA.

Environmental Management Plan |

@ Use the data from the EIA report to develop an EMP.

Communicating and Reporting

° Document EIA activities in reports.
® Communicate amonest the team and with project officials and local people.
° Develop and maintain EIA files.
EIA Review I
® Understand that the EIA review is part of the planning process.
° Determine whether an EIA has been adequately performed.

Legal & Institutional Aspects of EIA

® Understand the various laws regulating or potentially affecting practice
of the EIA in Bangladesh,

° Understand the probable institutional mechanisms by which the EIA will
by managed in Bangladesh,



Ve

Pre- and Post-test Questions

~ How does environmental impact assessment (EIA) fit into the overall project development
scheme?

At what major points in the EIA cycle should peoples participation be sought?

How is scoping used to identify important environmental components?

What is the relationship between scoping and bounding in determinig EIA study area?

What are the steps in developing an EIA study plan?

How is the baseline data used in trend analysis?

Explain the difference between risk and hazard.

How does impact assessment and evaluation affect other aspects of the EIA process?



9.

10.

What are the major chapters of the EIA Report?

What is the purpose of the environmental management plan?

oL



EXERCISE,

MODULE - 2
HANDOUT AND OTHER MATERIALS
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V. ENVIRONMENTAL SCIENCES
A5 THE BASIS OF EIA

V.A. ECOLOGY AND ECOSYSTEMA

As in any sneienece, eccological data from observations and
experiments lead to generalizations that explain cause-effect
relationships. Aa these explanations are accepted and found to hold
true, they become principles, concepts, or theories useful to

environmental managers. Some of the more important prineiples for

tropical island ecoaystema are discuaned here.
1. Ecological Principles and Concepts

The four hipher levels of ecological organization are the
individual organism (plant or animal), a population of the same
organism (species), a community of different plants and animalsa, and

, a biotie community in interaction with itas

an ecosystem (i.e.
Feople are a

physical environment—-sunlipght, water, air, and =soil).
part of the ecosystems In which they live.

a. Productivity. The source of energy in ecosystems is sunlight
that is converted 1in photosynthesis, combining carbon from the carbon
dioxide in the atmoaphere with water to form plant matter. Primary
produclivity is the weight of plant material formed daily.

b. Biomass is the amount of material that accumulates per unit
area, and this plant food iz eaten by a sueecession of animals. Only a
portion of the echemical energy stored in plants and animals is passed
on to the next higher stage as 13 shown in Figure V.1. The pyramid of
productivity means that the plan! community controls the size of
animal populations. Thus in EIA, the primary productivity of an
ecosystem is. an important clue to its health, sustainability, and

usefulness in development.

¢. The biosphere comprises all the ecosystems of the world and
people depend on its continued funectioning for many services such as
oxygen pgenerabion and water purification.

d. Populations grow at a rate determined by the excess of births

over deaths, which, in turn, depend on many environmental factors such

as food supply, predators, habitat, and nutrients.

e. Limiting Factora. The heallh and productivity of an
ecosystem depend on many factora, any one of which may set a limit on
its biological potential. For land plants, these include nutrient
elements (nitrogen, phoaphorus, pntassium, ecarbon), water, pests,
energy, and soil orgarie malter. For marine plants, light, water
cireulation, niltvrogen, phospherus, and substrate composition are the
Undecatanding and manipulating these

moat important limiting factors.
management .

limiting factors ace valuable In environmental

237

How To Assess Environmental Impacts on Tropical Islands and C(fnslal Areas.
Environmental and Policy Institute, East West Center, Univ. of Hawaii, Honolulu,
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15 Second Carnivore
100 Eirst Carnivore
1.5x10" Herbivore

Producer

i 7.2x10"

,AlProductivily 18] 8icmess {C! Numbers .

Trophic Level
(dry mg/m!/day) (dry g/m") (individuals/m" fpe 1evel
rigure v.l. pyramids of ;rcduotivity, biomas3, and numbers for an

experimental pond . (Reprinted with permission of Macmillan Publishing
Company from Communities and Ecosystems by Robert H. Wwhit taker.
Copyrigh by Robert H. whittaker.)

ws through an ecosysten

£. Focod Webs, Trophic Levels. Energy flo

asccording to . nho eats whom. primary preoducers (green plants) fiX
solar energy into plant material (biomass). Consumers include
dJetritovorou3d (detritus eating) . herbivorous (plant eating), and
sarnivorous (meat sating) animals that complete the chain. At each
consumpt ion level, only a part (up to - 10 peroent} of the 2nergy ig
converted to £ne consuner's ovn biomass SO ~arely are thare Were than
rive to SiX steps in the chain. Species that eat the moS different
foods are the most successiul. The large aumber of species in
cropical ecosystems of fers many trophic interactions and thus confer
stability and pragilienes. The major components of the food wWeD of
tropical insular reef systems in Oceania are shown 1in Figure V.2,

Z- Carrying capacity {5 the number of ijpndividuals that an
environment can support, put the exact level fluctuates 4ith weather,
natural hazards, and human management actions. Carrying capacity is
more difficult to define quantitatively for natural systems compared
to managed systems5. For example, intensive agriculture supports far
more plants and biomass per unit area than in an undisturbed field,
but this carrying capacity i3 dependent on constant inputs of
fertilizer and mechanical energy from out aide the system (cee Figure
v.3), and constant protection from competitors and pests (e.g- weeds,
insects) -

nh. MNatural Variation. Hature 1is not palanced or constant over
time and 3pace but continually fluctuates within a range of
conditicns. For example, the number of young fish npecruited” each
year from a spawning ground will vary widely; or the composition af
communities of reef animals or forest plants changes with time as well
as location. HMany development activities attempt EO force uniformity
and stability 70 natural systems. For example, monoerop agriculture
and constant year-to-year crop yields are economically desirable.
Countering natural variability always entails extra management roSts
(e.g-» labor, energy. fertilizer) and often risks degradation of the
anvironmen: if not carefully and adequately carried ocut.

i. Guccessilon. The number and kind of specie3s in an acosystem
change over time freom immature to mature stages- Natural and human
disturbances such a3 dredging, earthquake3d, 1ava [lowWs, catastrophic
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(a)

Carrying capacity

=

(b)

tumbers of individuals, N

t

Time

Figure V.3. Population growth and carrying capacity. (a) The
exponential curve of population growth; (b) the sigmoidal or logistic
curve of population growth of a species in the presence of a limiting
resource. ¥ is the maximm sustainable population, or "carrying
capacity," on this resource base. (c) A possible growth curve of a
species in the presence of competition from another species for the
limiting resource (Source: Ecology, Impact Assessment, and

Environmental Planning, bY Walter E. Westman. Copyright @ 1985.

Reprinted by permission of John Wiley & Sons, Inc.).

storms, or fire disrupt the trend and set back the biological
community to a less mature stage. Young ecosystems have higher net
prihary productivity (photosynthesis), few species, respond rapidly to
nutrients, and preduce higher yields. For these reasons,
aquaculturalists, farmers, and foresters continually disrupt the
maturation process and return the system to an immature stage to
exploit the "net" or exportable preduction. Mature systems (e.g.,
coral reefs or forests) are more complex, maintain themselves, and are
not displaced except by a catastrophe. They may have high gross
production, but net production is low or near zero. Mature systems
are valuable for recreation, aesthetics, and many subsistence
economies.

j. Biogeochemical Cycles. Organic matter, including living
organisms, is mostly the product .of interactions between carbon
dioxide, 'xygen, and water, controlled by limiting substances termed
wputrients,” including nitrogen and phosphorus. In this sense,
nutrients act as fertilizers to stimulate plant growth, are eaten, and
then hecome waste by-products of animal growth and decay. The
nutrients that make up and maintain organisms flow from the inorganic
environment of air, water, and soil to plants and animals. When these
die or shed leaves and skin, the chemical elements are returned to the
environment, each along a different pathway and at a different rate.
Some nutrients, such as nitrogen, cyele through the air on a Worldwide
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UNDISTUNBED FOREST
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The nitrogen cycle in an undisturbed forest and a
deforested site. The syatem represented is a relatively fertile site
before and 2-3 years after deforestation. Dashed arrows represent
poassibple alternative pathways for losses of nitrogen from the site
(Source: Vitousek 1983:230. Reprinted with permission of the
publisher).

Figure V.h.

scale while others, such as phosphorus, move locally within a small
area of forest. Figures V.4 and V.5 show two typical biogeochemical
cycles. '

k. Diversity. The ability of an ecosystem (coral reef, mangrove
forest, salt marsh) to persist and recover from storms or develeopment
disturbances depends, to gsome extent, on the variety of animals and
plants that it contains. While there is no rigorous connection
between diversity and stability or maturity, the simplification of a
community compocition due to the actions of development often means
less resistance to subsequent stresses and leas capacity for
resilience or recovery. Gross productivity is also less (but net
productivity is more) in 3simplified natural systems than in those with
a large numbe: of species. OStated in another way, the greater number
of species allows the system to be more efficient. There are few
outside opportunities for exploitation, unless the diverse mature
System is disrupted.
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FAP-16, ISPAN EIA TRAINING PROGRAM

Glossary

Adverse impact: An impact which iz harmful to human interests over either the
short or long tsrm.

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-l season

Baseline studies: Work done to collect and interpret information on the

status/trends of the environment likely to be affected by a development
action. ’

Ban.ficial'lnplct: Impacts which 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 specles; with
relatively few ladividuals or any one species. Areas with low diversity

are charactarized by a few specles with often relatively large numbers of
individuals of =sach apeclas.

Biophysical : The part of the natural environment which includes physical,

chemical and biological components such as air, soll, water, plants and
animals.

Bounding : Is a process for determining spatial and temporal boundarias within
which that an environmental impact assessment will be conducted, based
upon physical, chemical, biological, social, economic, jurisdictional, and
administrative factors.

Broadcast aman: Broadcast aman ls grown in the kharif season in deeply Iflooded
area.

Char: An alluvial island that periodically emerges from the river-bed as a

result of accretion. Chars may be seasonal or may remain in existence for
several decades.

Coliform: A group of bacteria used as an indicator of faecal contamination in
water.

Community : All animals, which live in the same locality under the influence of
gimilar environmental factors and affect the existence of each other

through their activities. Ccmmunities are usually named after their
dominant species.

Compensation plan : The port'on of the environmental management plan <that
describes the compensatica measures that will be undertaken and committed
to Lf a project sroceeds. It includes how much compensation will be paid
to whom, by whom, and undsr what cenditions. '

Compensaticn : Compensation is the provision for enhancement, replacement,
restoraticn, and <zesticuc.ca co 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

Glossary 1
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recreate lost habitat or other valued resources.

Conservation 1 The preservation of natural resources so as to maintain supplies
and qualities at levels sufficient to meet present and anticipated needs.

Cost-Benefit Analysis: Technique used in comparing the ratio of costs to
benefits for a development activity. Comparison is made through conversion
of costs/benefits to monetary units. e.g.. the taka value. It has not vet
been successfully used to incecrporate all environmental, social and health
impacts of concern.

Critical habitat: The area of land, water and airspace required for 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 vyear).
Examples are: mixed Aus and Aman followed by rabi cropsd; 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 which are
added to others of the past, present, and the foreseeable future.
Cumulative impact are caused by multiple human activities and/or natural
events;which are either repeated or occur in combinat’on. Examples include
lowersing of the groundwater in 1 large regional aquif:r or water pollution
in the 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.

Ecological niche: The physical space in a habitat occupied by an organism; its
functional role in the community (e.g. ilts trophic position); and its
position in environmental gradients of temperature, moisture, pH, soil,
and other conditions of existence.

Ecosystem : Ecosystem is a marine, freshwater or terrestrial sustainable 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.

Embankment: see Dike.

Environment: Environment can be defin>d 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 rescurces such as agricultural lands and
crops, flsheries, wetlands and wildlife and the physical and
biological factors and processes which support these resources

b. soclial components made up of the human communities and populations
which utilize the various resources.

Environmental effects monitoring plan (EEMP) : EEMP is the taking of repetitive
measurements over time of environmental components to detect changes

Glossary 2
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caused by external influences directly or indirectly attributable to a
specific man-made activity or development. It is undertaken for many
reagsons such as;

a. to improve environment understanding of cause effect relationships,

b. to provide an early warning of undesirable change in the
environment,

(-2 to verify earlier EIA predictions,

d. to evaluate uncertainty, and

a. +o check on the effectiveness of the Environmental Management Plan.

Environmental protection plan (EPP): EPP is a plan that describes specific
actions that will be undertaken during project. preconstruction,
construction, operation, rehabilitation and abandonment to lessen the
affects 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, prcponent commitment, and
designated mitigation measures.

Environmental enhancement: Improvement of the resource base or amplification or

the anticipated positive impact of the project on an environmental
cemponant.

Environmental impact assessment (EIA): An environmental planning procedure
whereny the potential effects of a proposed project on tisa aenvironment are
studied and predicted before the project is undertaken, and where by a
plan for avoiding or dealing with the negative impacts is formulated.

Environmental impact 1

a. any change that a project may cause to an environmental component;

0. any change to the project that may be caused by the environment
which then leads to change in environmental components;

Ca any cumulative effects caused or exacerbated by the project.

Environmental management plan (EMP): 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.

Eutrophication: The process by which the enrichment of beel waters with surface

runoff containing nitrogen and phosphorus causes an increase in aquatic
plant biomass.

Floodplain : Belt of low, flat ground, present on cne or both sides of a stream
channel, subject to flood.

Ground-truth (remote sensing): A process by which remotely sensed data can be
veriflied in the field.

Groundwater : Subsurface water moving under the force of gravity that accumulates
in the pores and cracks of rocks and soil.

Habitat : Subdivision of the plant environment having a certain combination of
slope, drainage, soil type, and other controlling physical factors. Also,

Glossary 3
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a placs whare one lives, including tha 'surroundings naeded tc sustaln one.

Haor : Water body formed in the monsoon season by the inundation of several
beels forming a continuous water body in a large geological depression.

Hazard: Chance event in the bio-physical environment that has consequences
harmful to humans.

Hundred-year flood. A flood of a size that, on average, recurs once in every
hundred years as estimatad on the basis of past records of flocod stages.

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

Important environmental component (IEC) : 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.

Indicator species: Any organism that by its presence or abeence, its frequency,
or its vigor indicates a particular property of itas 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 could indicate water quality.

Initial environmental evaluation (IEE) : The initlal environmental assessment
repeort prepared £for a regional or pre-feasibility lavel study for
identifying and assessing possible environmental impacts.

representatives, government officials in various departments, Bangladesh
professionals, non governmental organizations (NGOs), the general public,
and donor organizations and international agencies.

Interested Party : Residenta of a regional or project arsa, electad

Intervention: The specific action caused by a project which 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.

Magnitude: Magnitude is the degree of change in a 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.

élossary 4
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Natural lavea : Belt of higher ground parallsling a meandering alluvial river on
both sides of the stream channel and bulilt up by deposition of fine
sediment during perlods of overbank flooding.

Peoples Participation: Process to ensure that the right problems and all
available resourcea are identified and that the ensuing programs or
projects are understood, accepted and brought to full effectiveness.

Plankton 1 A general term for micro-organisms in water; includes plants
(phytoplankton) and animals (zooplankton).

Pollution : The introduction into the biosphere of materials that; because of
their quantity, chemical nature, temperature or differently in disposal by
natural recycling process. have a negative impact on the ecosystem.

Préjoct t A 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, 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,
sactor development, etc.

Project area: The actual project location provided by project officials.

Project phase : The main categories of project activitles expressed
sequentially including preconstruction, construction, operaticn 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)

Reconnaissance survey: A preliminary survey, usually executed rapldly 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 aeroplane or satellite.

Residual impacts: Environmental impacts which remain after application of
mitigation measures and which cannot practically be overccme.

Reversible impact: An environmental impact which recovers either through natural
process or with human assistance.

Salinity : The content of salts in sea water, scil or bracki.l. water.

Scoping : The process by which the environmental issues, project alternatives and

important environmental components are identified by the interested
parties. . .

élossary 5
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Significant environmental impact : An adverse residual environmental impact
that is not justified in the circumstances.

Socio-economic : Refers to the human environment which includes social and
economic components that are not termed biophysical.

study area: The total area affected by a proposed project and ite impact
considered for EIA field study and data collection.

Bustainable development : 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 meaet

their own needs (adapted from the Brundtland Commission, 1987).

Thanat The main rural administrative unit in Bangladesh consisting of several
unions with an average population of around 200,000.

Uniont Smallest administrative unit of the lccal government (usuﬁlly consisting
of 12 to 15 villages).

Water-logged: Condition of soil saturation due to the rise of a ground water-
table, which may happen due to various factors, such as excessive
trrigation, seepage from adjcining highlands, seepage of water through
canals, impervious obstruction, excessive rains, flood etc.

Glossary 6
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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. [n 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. - Netcropped land 8.85 59.8
2. Current Fallow 0.39 2.6
3. Culturable Waste 0.27 1.8
4. Forest Land S 1.99 13.5
5. Notavailable 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
area.

[zind Use

In Bangladesh land is generallv 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 i1s 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.

1
LI R SN



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 bodtes, uncul-
tivable sandy chars -etc. About
one-third of the area classed as “not
available for cultivation™ is under
permanent waterbodies.

Land Types

Every rainyv season it is normal for
the lower parts of the country 1o
be inundated for periods of up 1o
four months™. On the higher areas
rain water i+ impounded by field
bunds (“ails”} to conserve water for
rice cultivation. One way of classity-
ing land is by reference 1o the depths
to which they are normally inun-
dated. Land which is normally not
inundated is classed a<+Highland.
Medium Highland 1< that which i
normally  shallowly  mundated
may have as much as 90 cm of
water for short periods Medium
Lowland s normaliv inundated from
90 to 180 em.. Lowiand 1s inunduted
to between 1800 1o 3000 em,, and
Very Lowlund v inundated decper
than 300 cm. during the main ramy
period (July 1o September). A« much
20 percent o country s
therefore normally  inundated
river flows and 37 pereent is shal
lowly inundated by impeded drain
age (otten man made) dunine three
to six months of the
ol the eVen
mostly dry. The remainine 30 per-
of the of
well-drained plains, red tracis
at levels well above the floodplains
and hilly areas.

but

HES the

ver
this

During

ress Vet Lind s

cent lund  consists

soil

Cultivated Land

Nearly 60 percent of the total land
arca of Bangladesh is cultivated.
This is a high proportion in compiri-
son with most countries of the world,
It is made possible by the abundance
of water. the fertilitv of the delta
sails and the <kl o ihe farmer

utilizing lund which w1 other cir-

. .. Inundation Level Land Types

Area Percent- Net Culti- Percent-
(000 ha) age vable area  age
(mha)
1. Highland 4.200 29.9 3.04 36
2.  Medium Highland 4.567 32.6 345 33
3. Medium Lowland 1,771 12.6 1.43 16
4. Lowland 1.102 7.9 1.10 12
3. Very Lowland 193 1.4 0.08 l
6. Settlements, 2.178 15.5 - -
Waterbodies etc.
14.011] 100.0 S.80 100

cumstances would have been either
forest or swamp. An Agriculture
Cencus was held in 1983-84 After
analvzing itv findings it was seen
that 46 percent of the cultivated

land is cropped onlv once, forty.

seven percenl is cropped twice and
seven percent is cropped three tumes
in a vear. The Gross Cultivated
Atca of the country was therefore
61 percent more than the Net Cul-
tivated Arcu. Irmgated  area  has
increased several fold in the past
twenty  vears, but  thic has no
increased the Gross Cultivated Area
proportionately because

In - many

1
I

arcas the second crop of rice has
replaced a crop of one of the pulses
or oilseeds If this trend continue-
it could lead to adverse nuintiona!
effect. Crop diversification particu-
larly with horticyltural crops is desir-
able

Current Faliow

This refers cultivated land that
1s kept fullow for one or 1wo scasons
formerly a fairly high proportion of
the land used to be under current
fallow. but with growing demand
for land there 15 no land under this
category in manv areas. partbicularly

o
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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.

Lrban Lund

Urbanization has increased  fuirly
rapidly in the past two decades and
much good agcricultural land  has
been converted to urbanindustria!
use. Itis esumated that abour (1] 3
mhi. 1s under urban and industrial
usc. This is one percent of the total
land area. This is relatively o smull
percentage but has already affecred
horticulture adverselv beeause urban
expansion is usually on scarce high-
land. which ix obviously the best

.growth .may accelerate, -and if so.
tit is likely to negatively affect hor-
iticulture, field crops and even
forests. unless Land Use Plans are
prepared and zoning is enforced®.

Forest l.and-;

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 verv few
trees. A lurge part of the Sal forests
in the Madhupur Tract has also
been lost 10 encroachers and illegal
fecling. The only remaining substan-
tial forests arc now in the Sunder-

ban. Kassalone and the Tekny:
penminsul:

cand Debradatim

Detorestavion hili-cutupe. culiv.

tion on steep slopes and drving up
or wethinds are causine widespread
land degradanon  Deforestation s
the minor cause of Lind degradation
m - Banglidesh  The  Madhupur
Tract. virtually an the centre o the
country . used to he
st thar

well torested

veuars avo bur now onh

2

Large .areas.are. now denuded.
exposing the sloping land 1o
increased leaching and erosion. The
floodplains of all four sides of this
important  watershed are being
increasingly affected by rapid run-of{
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 nei-
work of streams in the piedmon:
from heavy sediment load in the
run-off, These problems are alun
encountered all along the east. from
Tamabil 10 Teknat because of 1.
sume problem of deiorestation. ley..-
e 1ooncrcased ecrosion and cot--
seauent degradation ol both

watershed and the river basind” . H

cutting 1s mereasine probyer:

although the Government his bar.-
ned it Hillsides are cut awin g0+
material 1o fill lowland (or buildin.
sties or for making brcks, This o
only destrovs flood-free land whicn
Is very suitable for horticulture and
settlements but also contributes shar-
piv increised amounts of sediments
to the waterwavs. whose beds are
ther up
trequent oo

dn

rinsedd lcading 1o miore

Cultvation ot sior

horticultural land. In future urban five percent of 1o under torest | ine land 1< ver another maior cause
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of land degradation. Large numbers
" of settlers have moved into the hill
areas in recent years duc to popu-
lation pressure, but they arc 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. Dryving-up of wet-
lands for rice cultivanon is also caus-
ing depradation. by reducing soil
moisture. changing the microchmate
reducing the fish catch and atfecung
biodiversity. Some CDI.T'IPF(“miSE has
10 be found between the need to
grow more cereal food and the need
to increase fish production and pre-

serve the wetlands for environmental References :
reasons'. The future of agriculture . :
in Bangladesh is in large measure I UNDP/FAO, Land Resources Appraisal of Bangladesh for Agricultural
tied up with the manner in which Deyelopment. Rome. 1988.
the ‘wetlands, ‘will Be' tesated By 2 Yearbook of Statistics, 1990, BBS, Dhaka, 1900,
development projects. ’ 3 H.Rashid, Land Use in Bangladesh. Agriculture Sector Review, 1089,
4 H.Rashid. Geography of Bangiadesh, UPL. Dhaka. 1991.
5 Census of Agriculture, 1983.84, BBS. Dhaka.
6 National Conservation Strategy, MOEF/IUCN. Dhaka, 1991,
7 Khan., A W. Forestry and Forest Management ; background paper

for the NCS. Dhaka, 1990,
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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 large3.

In recent vears 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 todayv. Leather exports have
also grown quickly and are likely
to continue to do so in future.
Frozen food industries (particularly
shrimp), have grown quickly. It is.
however. apprehended that brackish
water shrimp farming mayv 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-
erv 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.

T

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 categorv are as
follows: Sugar (16). Food (193),
Paper and pulp (3), Cement (2).
Fertilizer (6). Textile Hosiary (140),
Jute (114), Distillerv (3). Garments
(7041, Pharmaceuticals (1853).
Leather Produets (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
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Industrial Production (1988-90)
Lik:Emducts: ity Ay memsaasiTotal Prodeion Gy Fas v s
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 C ¢ 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

Whereas small and cottage industries
employ atleast 1.400.000 persons’.
medium and large industries emplos
only about 467.000 persons®.

Resource Use in Industries

Most of Bangladesh industries are
sull agro-based including jute. tex
textile. tobacco. suparcanc elc,
Nearly 10% (0.79-1.12 million ha)
of the total cropped area is devoted
o production  of  agricultural
resources for industrial use®

Both renewable and non-renewable
resource based industries exist in
the countrv. Renewable resource
based industries include pulp. paper
and board. safety match (using all
together about 343.985 m’ of wood.
390.000 tons of bamboo and reed
and 66.000 tons of aegricultural
residues annually). leather (annual
processing of 1) 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
fucl oil), ceramic. steel. petroleum
refinery. pharmaccutical cte.
important®,

arc

based on inefficient technology with
little regard to economy of energy
and raw materials. It is apprehended
that even the industries based on
rencwable resources mav be over-
exploiting local resources in some
places, i
Locational Patierns

There i1s no ‘National Industrial Sit-
ing Plan’ and there exists only
few designated industrial areas in
the country. These include a large

number of BSCIC developed indusi-
nial estates for small and cottage

RETC TS 1P PRI
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industrial units, which are scattered
throughout the country.

LAt e
et .

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 (Shiromeni.
Khalishpur, Rupsha). Narayangan;.
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. Twa
export promotion zones have alse
been created.

It is common to find industriai unit
located intermingled with human sci-
tlements. Manyv polluting industne-
have been located near and even
within thickly populated urban area:
without provision for treatmen: of
polluting wastes,

Industriecs with large effluent load
or water intake requirement often

locate themselves on the bank of
major  waterbodies. generallv  dis-
charping  untreated  effluent  into

these wuter bodies

Folltiriy

|
(1



—~———

il - :tv'f‘:'f-':':'

.
S ey

v

S ‘,._L

A nt i it -

Inddusima! effiuents are discnarged into rivers

industria! Poliution

Industrial polluton 15 caused M
untreated effluent. emssion. sold
wastes and noise. Though the level
of overall industrial pollunon i the
country 1s not alarming as vet. it is
still quite significant. on the increase
and disturbing in some areus

In Bangladesh industrial wastes con-
tain mostly organic degradabics . but
the problem of hazardous toxie
wastes from chemical indusiries. tun-
neries,  clectroplaune  and
non-primary industries - o
increase. In many area- brickiiclds
not only deegrade the land but also
cause szrious air pollutbon

olther
1.

Witn increasing mdustnalisation . 11
i+ ualmost certan thar there will e
serious industrial pollution problzns
in the very neur future

Location [azards
-

Location hazards caused by indus-
trics are significant. There is overall
lack of zoning facilities even within
an industrial zone. includine BSCIC
industrial estates. ‘

The location pattern of various
industrial units is very often not
environmentally aceeptiable. Among

other extremelv  hazardous  unite
located close 1o hubitations are the
high-voltage clectrical (transformer
sub-stationy and high-voltage electric
cables whose electro-magnetie infiu-
ence  have long clfects
health

term on

Industrial units in residential urban

areas are common  Sometimes an
mdustrial unit or workshop wilt
occupy the ground floor. winle the

first floor v u residential umt There
are noisy units workine 18-20 hours
aday and sull located in residentiil
or mived use ares There are mould-
me workshop. saw mall, o1l nuill cre

just next to residential blocks or

i

cational institutions.

[.egislation

The existing Environment Pollution
Control Ordinance 1977 has been
found inadequate to control indust-
rial pollution in respect 1o coverage
of polluting activities. Its enforce-
ment is also weak. The proposed
Environment  Preservation  Ordi-
nance 1991 provide for improved
and pragmatic provisions tar control
and enforcemen: bui it sull awants
final approval and promulgauno:n.

Fuctories Act 1967 basicallv geals
with the shopfloor environmen: and
occupationa health hazards. bu: fals
e make provisions tor oandustria!
palluton control It n.
specify the need 1or environmentalh
sound location o o parnculin main.
utacturing um'

does RIS

Institution:

Permission to st vpoan ndustry s
provided by vanous avencies in-lud-

my  the Board  of  Investment
Bangludesh  Smali and Cottag:
Industnies  Corporanon (BSCIC).

Department of Texules, Export Pro-
cessing Zone Authornity, Loca! Gos-
ernment There v lack

of  coordinanor amone

authorities
apeonoie:
mvolved mmoanduston develoapmen:

of the country

0 B
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Other agendes involved include
Inspectorate of Factories and Estab-
lishment, Department of Enviion-
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 becn
compelled to take mitigating meca-
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!!.
[t is hoped that these standards will
now be strictly enforced.

Industrial Policy

The Industnial Policy (1991)12 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 industnial sector can be hoth
more productive and at the same
time environmentally compatible. so
that the cost of managing a depleted
and destroved environment is not
passed on to future generations.
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Extent

Bangladesh has 2 46 million ha of
forest land according 1o in official
estimate. covering about 17 per cent
area of the country'. Actually fores-
ted land is much less as this official
estimate includes all land recorded
.5 forest land irrespective of tree
cover. Except for 0.27
village [orests.
owned and more than 90 per cent
of the sute
concentrated m 12 districts in the

million ha of
Al forest land is state
owned forest land s
castern and south western region 0l

the country. Out ol 64 districts. I8

districts have no state oW ned forest
at all. Village
over the country on homestead lands.
consist of groves and orchards around

rural homesteads.

torests. spread all

Hill Forests

The hill forests of Chittagong, Cox’s
Bazar. Rangamati. Bandarban and
Khagrachari  Hill Tracts. Sylhet,
Moulovibazar and Habigan) districts
cover approximately 1.40 million ha,
of which 0.67 million ha is under
the control of the Forest Department

and the remaining 0.73 million ha
is unded 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 ‘aﬂ'mi' l..'Vﬁ'l'gYCCﬂ and
evergreen high forest into high valued
plantatons
tural system of clearfelling followed
by artificial regeneration
100,000 ha of high forest hias been

by practsing silvicul-
So lur vver
converted into - plantations. mostly
of Teak mixed with other hardwood
Jhows  most ol

species Inventory

these plantation will not give desired
vield since the pluntation programme
sutferes from certain rechnical. social
Most
remaning high forests are in
the inaccessible areas ot 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
1o 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

and administrative problems
of the

forests. The USF. now. is @ forest
only in name and comprises mostly

of serub forest™ ©.

\Mangrove Forests

The mangrove forests Of Bangladesh
tall broad
namely

under wo categories
natural forests
known as Sundarban and the plan-
which

hhave heen sxtablished all alonu the

managrove
tations of mangrove species
coiast and

tong off-<hore slands an
the Bav ot Bengal

The Sunduarpan., extending over Y 3
in the districts ol Khulna.

Bagerhat und Sutkhira. s the larges

million ha

single mangrove torestin the world®
Out of 0.37 million ha. 0.17 millior
ha is occupied by rivers. channel
and other watercourses. The Sun
darban has been exploited since tim
immemorial but has been manage
by the Forest Department for th
last 100 vears. Silvicultural svster
followed for Sundarban 1s selectic
felling followed by natural regen
ration. Sundarban is the natur
habitat for a large number of wi

animals including the Roval Beng



Tiger and the Spotted Deer and is
considered us one of the richest
natural wildlife habitat in this par
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 lund deposits. stabilize the
ecosystem and also produce logs and
fuelwood. Forest Department has so
far planted an area of about 100.000
i in the coastal area,

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 fuelwood and
timber consumed in the country
comes from these forests.

Information on  growing stock in
different forests have become avii-
“able atter the

reeent  mventories.

Table 1 : Forest :

Area and Growing Stock

Forest Tvpe Arcain

Million Ha

Tree Coverage
in Per centofarea

Growing Stock
in Million m*

a) Hill Forests
(Tropical Moist)
Evergreen)

1. Forestsunderthe

control ol FD (.67 M ity e vy
2. Unclassed State
Forests .73 Notknown Notknown |
{Mostlv Serub y
Forest) ;
b} Mungrove (Tropical
Evergreen) I
1. Sundarban 057 0 1319
2. Couastal Plantations .10 0 03
<) Plainkind Sul Forests 2 1 [ X LA |
d) Village Foresis 1,25 LY SN |
Phunland Forests O1fictal estmate ol Lared, tree cove-
rige and growine stoek of different
Plainland torests. which s more - : X

commonly known s Sal torest. s
spread out in small patches over
Gauzipur. Tangail. Mymensingh. Ja-
malpur, Dinajpur and Rangpur dis-
tricts and covers an area ot 120.000
ha. These are generally very degraded
forests of very low productivity.
There is considerable evidence to
suggest that us much as 30 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

we-officially) since- 1972. .0«

torests dre shown i table )

Bamboo Resources

Bamboo. grown both in state owned
and homestead forest. is a very im-
poartant resource since it is the poor
man’s timber. Bamboos occur in in-
dividual patches and also us an
undergrowth in forests, The growing
stock was estimared in 1984 as (1,78
million air-dried (AD) tons in state
forests and 1.§ million AD tons in
privately owned land''. Reeent study
by BBS reported about 21.49 million

bamboo clumps of cight different
vareties in villages. The total number
of bamboos in these clumps was es-
tumated 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 vear2000 assuming
no change in the present demand/
supply trend'. The consequence of
a wideming demand/supply gap are
(1) un-authorized felling of trees
from state owned forests. (2) over-
cutting ol village forests, ( 3) inereased
use of non-traditional enerey sources
and  (4) raw material scarcity lor
wood based industries.

State forests contribute only 26 and
10 percent of total timber and fuel-
wood  supply: whereas homestead
rorests contnibute 74 and 90 percents
ot tatal supplv ot tmber and fuehvood
respectively.
The per

capita consumption ol

tuelwood and nmber is estimated at
07 m™ and D01 m* respectivelyis,
These higures are guite low when
compared to those ot the neighbou-
ring countries {Table 2). 1f trees

[ ~ontinue to be depleted at current

rate. annual tuehvood availability n
rural will turther decline o
This low figire is mamly

AT
LA B
due oo shite i use pattern lrom
tree omass 1o aencultural residoes
ol per cent ol consumption) and
cowdung (20 per cent)™

Paper.  pulp. board und match
industries at present use 343983 m?*
ot wood and 90,000 metnic tons of
bamboo und reed per annum as raw
materials'™. The wood and bamboo
tor industrial use comes mostly from
Sundarban and Hill Forests. and it
is ipperehended that the raw material
supply source is being depleted.

Shifting Cultivation

Shifting cultivanion. based ‘on the-

ek
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Tablc 2 : Per Capita Fuelwood and;
Timber Consumption in Different
Countries.
Country Fuelwood Timber |
(m)  (m) |
Nepal 0.69 0.04 I
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 districte
the growing stock has depleted from
23.8 million m* in 1964 1o less thap
19.8 million m? in 1985,

ey

ol ¥ e R g S
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A teak Plantation in flower
traditional practice of slash and burn
argiculture by tribes of rhe hill

ves, shifting cultivation had destroved
an area of approaximately 65.000

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 vears. 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.

In Kassalong and Rankhiang reser- |

Farest by

AREA
Village Forests

(11"

Frreste

Sul Forest

ha by 1985'%. 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" 1o
[OR41°

13.2 million m? in

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 Pukistan r-
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 Depay
tment raised large scale industr
plantations which were seen as con
version of low vielding natural forest
into artifictal plantaton of species

arca. growing stock and supply of wood

GROWING STOCK
Village Forests Forests
(334 e e (277

SUPPLY OF WOOD
state Owned
Forests {14%0) i

(4.9%) a0, ELh
Coast ;
Plant, B
-4
(4.1%) ]
' 'f":'un:i;lr"nn
Z (129%)
Sunda - = B A
ndarbans VAV Unelassed — SRR

an > ) , - N ‘\'\'. . i .
(23.2%) Forests (20 77 Coast. Plant (4.97%) \‘.‘\\\_\};\E {_'.-\m-, -
Sal Forests (1.174) Furests ¢
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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
Reserve 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 denve any bencfit from these
plantations. The lack of support bv
the local people in combination with
lack of silvicultural knowledge and
lack of proper maintenance contri-
buted to widespred failure ot the
plantations. In the name of plantaton
raising  genetic  resources  of the
evergreen and semi-evergreen forests
were |ost.

In the 1980s. following a change in
thinking regarding the role of fores-
trv in development. peoples’ partici-
pation in  forestry activity was
cncouraged. and a tendency for
spending of development resources
for rural forestry was observed. In
many cases early attempts to imple-
ment people orniented forestrv 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 Jue 1o implementaton ot
the Upazilla Banavan Prasalpa and
WFP- supported Peoples Participa-
tory Forestry by NGOs. The Upazila
Banavan 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, p]annng work and maintenance
workers.

L
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Introduction

A rhythm in the annual water cvcle
dominates life in Bangladesh : exces-
sive water during the monsoon caus-
ing flood and insutficient water dur-
ing the dryv season creating drought
like situation. These two extremes
influence the planning for water
resources development in Bangla-
desh requiring effective measures in
flood control. irmgation and drain-
age. Development in irrigation sec-
tor together with flood contral and
drainage infrastrucuires. in areas
where it has already been completed.
has created a regime when other
agricultural inputs may be effectivelv
utilized to enhance the vield 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-
lous adverse aspects of present dav
water development activities <pe-
cially the decline in open water
fisheries due to construction of
embankments and drainage projects.

[t 1s expected that environment will
be made integrate part of all future
project  plannineg  in RBaneladesh
though it is ver to be reflected at
implementation <tage (Nishat 1990,
BARC 1991).

Need of Terieation and Flood
Mitigation

Fig. 1 shows a generalised cropping
pattern on a flood prone area in
Bangladesh alone with time and
duration of occurance of floods and
need for irrigation water. Thus for
improvement of Khanf [ and Kharif
[T crops efforts in flood protection
is necessarv. For Boro and Rabi
crops irrieation water supply is the
main input (together with HYV seed
and fertilizer). In areas where there
is risk of carly monsoon flood pro-
tection from flooding is essential.
Land type FO. F1 and F2 (see Tabhle
| for details) representing high land.
medium high land and medium low
land constitute 3%, 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

. adequate

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 he
possible to bring these areas under
flood protection. However. total
elimination of flood mav not he
possible and desirable. Provision of
regulatory  structures
should be ensured in. the embank-
ment svstem that would allow con-
trolled flooding (World Bank 1989},
There is need of irrigation facilities
round the vear: for HYV Aman.
the need is for supplimentary irriga-
tion in flood-free as well as in flood
protected areas. and in drv months
primary irrigation is a prerequisite,

Trends in Resource [se

The predominantly agrarian societv
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-



fast growth in food grain production.

4 BORO

b KHARIF |

KHARIF.I

RAaB!

FLOODS

IARIGATION

FIGURE 1 RELATION OF CROP SEASONS WITH FLOOD AND IRRIGATION
{Source ; Nahat 1989)

national mission concluded that pro-
tection against flooding was the key
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.,
'nd operation and maintenance of
water development  schemes. A
Water Master Plan was prepared in
1964. The broad strategy of the Plan
was to reduce damage to crops first
by providing flood protection and
then bhoosting production  through
introduction of mudern agricultural
techniques including use ot tertiliz-
ers, Irrigation was to be introduced
At a later stage. Such a strategy
required  large and massive
flood-protection schemes and was
never taken up tor implementation
N u 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

In the Land and Water Resources
Sector Study. 1972. completed by
IBRD. the strategy of attaching high
prority to small and medium sized.
quick vielding, low cost. labor-inten-

sive projects with long term projects

to be formulated at a later date was

recommended. This strategy consii-

tuted a major ingredient in the prog-

rams formulated by BWDB and

BADC. and was manifested in all

the Five Year Plans of the country,
formulated so far. The National
Water Plan (MFO 1991) prepared
by Master Plan Organisation (MPQ)
has also been based on this strategy,

but with main emphasis on develop-

ment in agriculture sector (Nishat

1990).

Flood Mitization

Flood is u recurring phenomena in
Bangladesh., The various factors that
singlv 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 :

e monsoon floods from major
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 und 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 carned
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-

(s

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.
o Effective land and water management in protected and unprotected

e Strengthening disaster preparedness and management.
o Improvement of flood forecasting and early warning.
e Safe conveyance of large cross border flood flows through the major

e River training to protect embankments and urban centres.

e Flood flow reductions in the major rivers by diversions into majo

distributaries and flood relief channels.

Channel improvements and structures to ensure efficient dramnage.

e Flood plain zoning where feasible and appropnate.

« 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.
Irripation

Irmgation has been the leading factor
in agricultural development. The
development of irmgation started 1n
the 1950's with the exploitation of
surface water using low lift pumps
which irmgate. on average. about
15 hectares. Bv mid-1970"s, 600 .(XX)
hectares were irrigated with surface
water and most of the easilv acces-

Groundwater development started
with deep tubewells (imgating on
average 25 hectares) m e 1960
and continues today. The turther
exploitation of groundwater with
farmer-owned shallow tubewells (ir-
ngating on average 4 hectares each)
started in the late 1970s and is now
4 major form of groundwater irngu-
tion.

Through the 1970s and 19R80s there
was a rapmd spread of minor rmgi-

tion and of high-vielding nce var-

ment. Under the ~Flood Action | sible resources had been developed. | ieties and fertlizers. The total area
Tuble 1 ‘
MPO Land Types Based on Flood Depth and Cropping Patterns tsource. VPO 1997 |
Land Type Description Flood Depth (cm.) Nature of Flooding Identifving Crop
FO Highland less than 30 Intermittent Land suited to HYV nice 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 Lowto Very-  Greaterthan 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. . . A

)



under irrigation has increased from
1.2 million hectares in 1973 to 2.6
‘illion hectares in 1990,

Surfave Water Resources

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 3.32 metres of depth over
the 14.4 million hectare of land area
of Bangladesh. In contrast the aver-
age annual rainfall for the country
1s 132 metre. Figure 2 shows the
distnbution of flows of the main

tion, most of the shallow aquifer
are <aline.

In recent vears exploitation of
ground water for irmgaton has
increased in a very fast pace. Table

rivers for a tvpical drv month. 3 shows the volume of existing
|
i Fable 3
| Groundwater Recharge (MPO 1991)
|
Region Annual Net Existing Available Potential |
Recharge Irrigation  For New Use  New Area
[rrigated
| —(Billion cubic meters)— —MHa—
‘ NW 9.5 21 6.1 0.9
NE 9.6 1.8 7.4 Ik
SE 1.5 0.3 1.1 0.2
SC 1.8 0.1 I3 0.2
SW 2.0 0.6 177 no
i AFP 1.3 0.3 0.9 0.1
; Total 25.7 S 17.9 26
| -
Ground Water Resources ground water use, together with

Bangladesh lies over a subsiding
basin of tectonic ongin 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 good recharge
characteristics and is normally satu-
rated almost to the ground level.
The ground water is of good quality
except in the estuarine south, where
under the influence of tidal condi-

potenual recharge (MPQ 1991),

RS =
Concluding Remarks
Water
including

resources
Mood  management has
been and will continue to be a kev
factor in the economie development
of Bangladesh. Failure to utilize the
water resources in an integrated,
balanced and comprehensive manner
will not only cause stagnation in
growth. speciallv in agriculture sec-
tor but also will give rise to many
environmental problems.

development
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Fishenies play a major role i nutr-
tion. employment. e¢xports and Jdo-
mestic cconomy of the country . There
are extensive fisheries in the country
due to the nature of the country
Bangladesh covers a total continental
arca of 1479 million hectiares. o1
which approximately  1.U9  million
hectares are inlund water bodies. In
addition 1 mailhion
hactares  of muarine areia. which
comprised or the terntonal cvaters
and Exclusive Economic Zone:'. ()
the total area. 807% is food plains,
One fourth of the flood plains 1y
normally flooded every ramy <cimon
and another one tourth is liuble 1o
experience tloods once every veur

there s over

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 culture. inland and
marine.
Management

Almost all water bodies are govern-
ment owned and as such the Public

their
explontation

A4omupor role n
thouvh
matnly rests wath the privite sector.

s

Sevtor
manddement

NGOS are mcereasmely active in this
seotor

Key Institutions

Mimstry ot Fisheries and Livestock
heads this sector’s management and
nohiey curdelines and  deci-
[he
Baneladesh  Fisheries Development
Corporation and Bangladesh Forest
Research Institute and Upazilas are
the implementation hodices in respect
of their own share of responsibilities
The Ministry of Environment and
Forest. the Ministry of Land and
the Ministrv of Irrigation. Flood
Control and Water Resources, the
Ministry of Local Government Rural
Develorment and Cooperation and
the Bangladesh Water Development
Board are also involved when they
own or manage water bodies. The
Ministry of Environment and Forest
is particularly interested in the pre-
servation off wetlands, which will of
course be beneficial for the protection
of fisheries.

AN

Sns Ihrector of Fisheries.,

Contribution of Fisheries

The total lish catch in 1986-87 was
about 815000 tons. OF this 397.000
tons from inlund waters und
2I8.000 tons from the seal. Toral
demand s expected 1o rise to 1.6
million tons by the vear 2008

were

Fish is an integral part of traditional
Beneali diet. and the muin source

of animal protein parnicularly for
the low income croup: It contributes
T armeudtiere and 37 g the

bl GDP and srovides SO0 of the
avtmal proteimn sytrements. Export
ot Hsheres

hnimp

produets,

55

particularlv

CUTNN . AT Y mullion

i torergn exchange.

Fisheries sector emplovs about 1.3
million full-time fishermen in addi-,
tion to about 11 million part timers.
In recent vear 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 hodies to fish produc-

[}
. %



Annual Total Catch and Area Productivity of Fisheries
o (in 1988-89) ’

o! Fisheries

2)  Marine Fisheries Deptr,

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 68,8011 30
5. Flood lands 186.126 28,32.792 66
Capture total 424140 40,47 316 =
b) Culure
1. Ponds 135.012 146.890) 1.033
2. Baors 132 5488 241
3. Shrimp farms AT 108.280 251
Culture total 1.83.503 2.60.658 —
Inland total 6.07.645 4307974 -
B. Marine fisheries
a) Industrial fisheries (trawl) 10,353 - -
b) Arusanul lisheries 207978 — ==
Marine 1otal 233281 —- —
Country total catch 840,926 — —
Souree :
1) Fishenies Resources Survey swvstem of the Directorate

tion during 1985386 The predomi-
nance of capture fisheries v notice-
able.

Fish Production Trend

Open water capture fisheries contri-
bute most of fisheries production
(61% in 1985) followed by closed
water culture tisheries (16%) and
marine fisheries (23%). The produc-
tivity of all these fisheries is in
decline and specifically that of inland
fisheries. During the §0°s there was
a declining trend in production and
it is apprchended that by the vear
20000 this may seriously affect the
nutritional status of the lower income
groups.

t2

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 arfd 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 of Fishery

Fish production svstem is based on
open nland water capture [ishery
colsed wuter culture  fishery
marine capture fishery. The inun
dated floodplains are central to the
sustenance of the open inland wuter
fishery production svstem. which 1s
fust declining. On the other hand
closed water fisheries in ponds and
reservoirs are  expanding  rapidhy
Brackish water aquaculture in coastal
area 1s expanding both n area and
application of technology: however.
the cultural pracuces are still basic.
Marine fishery sector is also thres-
tened due to over exploitation

and

Pond Fishery

A special aspect of fishenes

Bungladesh is the impartance of pond
fisherv. which supplies 13% of the




total fish catch. There art 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
qumber of ponds are lving virtually
uncared for. and in most of the re-
maining onés fish rearing is some-
what casual, Average yield is there-
fore only 1,050 kg. per hectare per
vear, whereas it could be raised 10
2500 ke./ha.. or morc. Pond fishery
has the potential 1o be the fastest
growing element in the fishery sector.

Constraints to fisher

Fisheries sector ieoar a corss-road
Ovet

podies. mainly duge 1o the

aguatic hio-

|

| ction of mangroves and
| . = B
fish harvestung tming and

now l.'\pli_ll'lilllUH OF  waler svsiemi.

method, and prevalence of fish di-

cxisting \
Jeasing mechansm of Julmahals” wiases  While in the fresh  water

and conversion of fish migration and i zone water bodies have been drinned
nursery grounds due 1o flood contral 1. off for enhancing agricultural pro-
embankments are Major factors lead- | ductivity. an the coastal belt shoimp
ing to a dechne in open water fishe- I cultivaton 1 conflict with ne
rics. Other causes of decline are | growers and mangrove forestryIn
modification 1n aguatc cnvironment li order to enhance productivity and
due to human interventions wich as | oot the same i ensure cguity

cut off. siltanon and  shoahng o New  Fisheries Management Poliey |
rivers. degradation i water gualiny owis mtroduced in 19860 This policy |
due w industrial effluents, destru- | has the following objectives |
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|
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The strategy for sustainable develop-

e Recogmnon  of

ment includes :

e 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 vt exo-
tic varieties of fishes specially in
floodplains and beels:

Institutional  strengthening and
improved management including
stocking ot open water fisheries
and  remedial
prevailing Jiscases:

Meisurces -Ih_E.HI'l‘\l

e Preservition ufspawning grounds,

In order to achieve this strategy it
has been suggested. mter alia, that
the following measures be taken™:

Openwater  Fi-
sherv Resource as “Common Pro-
perty Renewable Natural Re-
source’:

Due recognition to Fisheries needs
in Wuter Resources
ment:

develope-

Change in current land and water

use policy which currently favours
agricultural crops balanced deve-
lopment with due towards muic
emphasis on wetlands;

Action to fully implement the
New Fisheries Management Poli-
cy;

Reduction of water pollution;

Study of the biology of all fish
and prawn in different openwater
habitats. :
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PREFACE

‘The Guidelines for People’s Participation in the Flood Action
Plan (FAT) 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 is 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
maintenanace., The process will also help address fully the needs
of diverse 1local 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 (GPFP) form a part of
a seriers of guidelines that incldue the Guidelines for General
Project Assessmetn (GPA) and the Guidelines for Environmental
Impact Assesament. Other guidelines to be developed in the future
would bear on Land Acquisition and Resettlement, Project
Implementation, Operation and Maintenance, Monitoring and
Evaluation. 1Interlinked, 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.



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 long-term phased
of flood control, drainage and water management

programme
activities in Bangladesh. The development imperatives of
Bangladesh stipulate that comprehensive technically,
economically, environmentally and socially sound solutions to

This

lem of recurrent flooding be found urgently.

is reinforced by all FAP supporting studies and
angladesh and the

the prob
principle
strongly endorsed by both the Government of B

World Bank.

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 l1ife 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
developmrnt planning in Bangladesh demonstrates clearly that
due to a lack of an appreciable measure of people’s
participation, programmed activities in social and economic
development have had only limited success in achieving the
stated objrctives and ensuring sustained delivery of project

T



benefits. 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
it is essential that local people participate in

country,

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 dnvelopment, 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 - initiatives. 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 assessmentoklocal 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.



2.3

galient Features

The process can identify local ' ,sues that conventional
socio-economic surveys do nc’ fully estimate or clearly
bring to light. Close and stive participation of people
i the device to ensur- _aat these are taken into account

in project formula*’ a and planning.

people’s participation will ensure that projects take
fully into account essential local data on environment,
land 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 jdentification of diverse
heneficiary/disbeneficiarysocio—economicinterestgroups
and their leaders, traditional organizations and
institutions. This will ensure that their collective
views are reflected in project development and its

manngement.

Early forging of partnership between the Planning Team
and the local people is the key to their ef fective
participation in the subsequent stages of
construction, operation and maintenance, monitoring

and evaluation.

It nlso 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 in-"itutional development will
involve Ministries, NGO+ and other interest groups and
help ~stablish exter- ve inter-organizational linkages,
with well-defined countability at all administrative
levnls. The obir Live at the project level is to achieve
effective co- .ination.
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3. PROJECT CYCLE

3.1 Project Scale Factor

This intensive participatory planning process might not be
equally practicable for water management projects of- different
sizes. Gome 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 Development

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 Development

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.
Tt is especially difficult to conduct large area
feasibility studies in a participatory manner. Planning
teams, however, must still foster participation by
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
describe

appropriate specialists could assess needs,
development alternatives, likely benefits/disbenefits,
environmental effects and socioeconomic benefits of each.
These projectwide consultation programmes for needs
assessment and appraisal of environmental and social
of focts 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.

9]
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needs assessment.

Stages

pPeople’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 least the
following  six stages of people’s participation can be

identified:

pPrefeasibility study: 1local people, their elected
representatives and local officials are to be involved in
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 p~~’ -t concept in accordance with the

findings.

Feasibility study: As a project takes shape local people

are involved in mo- 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 desian: 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, % o ¥ey 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.

6 . l«\
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Operation and Maintenance: the operation and maintenance
stage should directly involve the 1local population.
However, the degree of direct 1local control and
management will vary according to the nature of the
infrastructural works to be built 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.

7

o))



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 opportunities 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 adjaceln. 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.
capable of being implemented without creating major

social disruption or irretrievable damage to any social
group, particularly the poor.
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PEOPLE’S PARTICIPATION IN FEASIBILITY PLANNING

B

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 local community or
communities during the Feasibility Btudy stage.

5.1 Needs Assessment
Inputs for the feasibility study would accrue from

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 socijal groups voicing their own
perceptions of the existing problems, 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 reconcilia' ion 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.

. S8

1i. Interviews a wide range of concerned groups of
people and individuals to solicit the views and

comments of:

e} landholders

0 assetless/landless people

5] farmers, fishermen, artisans

0 women

6 transporters, shopkekepers etec.

0 those who manage or operate existing projects,
to learn from their successns and failures

0 elected officials or existing multi-agency
task forces

0 HGOs or others in a position to represent

large interest groups;



iii.

iv.

vi.

vii.

plinary team, cross-

pata collection by a multi-disci :
g out a diagnostic

checking data by triangulation, carryin
RRA prior to a PIE to assess probable

o direct impact on hydrological conditions.

o changes in fisheries, livestock, agrictlture,
ecological, social and economic parameters

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 1living 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 1in their
circumstances X

o enable marginal groups voice their interests,
consider the several technical possibilities
available to bring about a change in their
circumstances

0 of fer 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
issurs, eoven negotiations between competing groups, can

QCC\ITY .
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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
factors. 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 solltions 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:

ko) 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 ma jor cultural properties;

(o] local leaders and officeholders, organizations and
associations including traditional groups,
cooperatives, development organizations e.qg.,

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 coheront whole. The Planning Team should add to these
assrcamrnts other development targets based on national

12



priorities and the judgements of team specialists. These
various needs would then be translated into development
alternatives, and grouped into 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. ) =
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 recoanition that despite 'he dominance of
the technical e~ ,uction aspects, water management
activities are no 1rss social than they are technical
processes. Indeed, o!e broad reason for the failuire 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 1is essential that the PcCC
(3.2.3) is formed at this stage and carefully briefed on
issues that emerge during detailed design. The main task of
the PCC during this stage is to prepare for a role in the

implementati-= ~ the project. Depenling on the project, PCC
will perfc . -if1c ruvles in consocuction; operation, and
maintenance. In projects with a substantial irrigation

component, beneficiary groups might form Water Users
Associations either independently or as subcommittees of the
original PPCC. These latter Water Users Association should be
configured in such a way that they eventually can take over
ownership of ~mall scale irrigation sys toma.

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, leacs>hold
fishermen, NGOs and Cooperatives alrendy 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, otc. may not be
organized at all. This has two major aspects:

. Encourage specific socioceconomic interest groups and
recource 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 leader= to
represent  them on the Project Coordination C-mmittee
(pcc) to define interests, determine positions, and
decide on acceptable compensation and mitigation
measures.

14
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ii. oOrganize a Project Coordination committee (PCC) at the

project level.

6.2 Composition of Project Coordination Committee (PCC) p

ibility for organizing the committee should be

> The respons
' ater Development and

that of the Ministry of Irrigation, W
Flood Control. In the case of distinct and idéntifiable

FAP components, relevant ministries/agencies, such as

Local Government and Co-operatives pivision, BRDB etc.,

would have to take the initiative to form PCC to help

implement programmed activities.

ii. Once 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 socioeconomic
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.
It should be chaired by the elected officeholder closest
in the governing hierarchy to the project level.

Intrrest groups should be encouraged to get organized at
the appropriate project level - village, ward, union,
district, multidistrict with membership clearly
roflecting the size and complexity of the project.
Drspite 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 atthe

detailed design, implementation and 0&M stages.
Specifically, the committee will

o discuss with the Design Team all aspects of
programme or project design;

o resnlve conflicts between social groups over
aeprcts of project design;

o develop acceptable compensation and mitigation
plans as necessary.

6.3 Sub-Committees

Qub-Committers of the PCC may be formed depending on
proijrct needs.



7.  PEOPLE'S PARTICIPATION IN IMPLEMENTATION

The emphasis in these guidelines is on participation of the
people in comprehensive decision-making on the

definition and articulation of key issues

(o]
o formu]aéion 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 (0&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

develop human resources and promote active participation

o

o design and adjust a flexible implementation schedule as
the requirements and constraints »f 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



M-

e

H-

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 1Ss 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 femnle LCSs ;

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



s. 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.

IT.

ITT.

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 cf 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 «aberating options and external parameters as
deterrined by the BWDB; PCC will be also responsible for
settiilg up training programmes.

facilltate sustainable water management, i.e. acceptable
to all concerned (conflicting interests), Relevant GOD
department officials may advise and assist the committee
memp2r's, or any other affected person who might wish to
dusciss aspects of a given project.

8.2 Maintenaice

8

Yeirly maintenance needs for a local system can be
assessed by the PCC after each flood seaon. The relevant
G@B officials will be charged with preparing a detailed
poposal, including a budget, for the maintenance of all
wrks under the authority of the committee. The budget
thould include financial provisions for contingencies
chat might arise from time to time. '

18
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iv.

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.

Regular maintenance of roads and road and embankments may
pe awarded to local group including women’s groups. In
all cases employment of women'’s dgroups should be
encouraged. Experiments may be conducted to find ways of
combining such maintenance with the use by these women of
roacdside, embankments, borrow pit, ete. for prnductive

purposes.

FEarthwork and turfing wherever appropriate to the

specification will be done by LCSS.

8.3 Funding of OFM

Funding of O&M must be seen
sustainability and
No easy solutions are rypected, and
ongoing monitoring and evaluation
arrangement. planning and Design

in the wider context of project
resource generation at the grassroots level.
experimentation together with
will be needed for workable
Teams should investigate the

following in particular and suggest ways and means:

1.

e
(e

e
.

local resource commitment for income - producing FCD/I
projects is most likely where resources generated are
directly ploughed back into the "~ project. Tertiary
committres would need some freedom to decide on a fair

way to lnvy charges.

The larger the area covered by a project (i.e., secondary.
and primary level committees), the more difficult it will
he to generate local resources for O&M. TP'nssible sources

are:
0 market/sales tax
0 1and taxes
8] property tax
0 licence fers
0 service fees etc.

A system of government subsjdies perhaps in the form of
a matching grant, may be neaded to stimulate local
resonres generation.
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ANNEXURE: "A"

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. 1Its 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 marjne),

o an aqronomlst (in most cases rice),

o an institutional specialist,

o an ecologist, and

o male and female village organlz%rs (to serve as a bridge
to poor and marginal groups),

o co-opt local body representative.

b. The Plannlng Team Leader should be a senior specialist with
experience in conducting Rapid Rural Appraisals (RRA),
pOSqlb]Y anludlnq 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 rESpODSlblllty for the quality of work
performed.

¢. The Planning Team members be:

o willing and able to conduct extensive field work and
lca.. Zrom 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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have experience of FCD/I projects; and

able to report their findings in written English and

Bangla.

o

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 Bchedules

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.qg.
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 -rhn environment, or could affect fisheries and
agricultural development in the proposed pragramme 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 1listen and
learn from the people, instead of pressing one’s own insights and
views on local people. Thz ability to ask non-leading but probing
guestions during needs assessment interviews will determine the
guality 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 know'edge 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
pecple 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, etc.

€. Logistics

s 3 The Planning Team may need a variety of means of
transport (in~luding one or more small 4WD vehicles) to’
move from ar:a to area. Once in 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.

ii. 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.
I't 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

2. 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.

: 5 9 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/
recemmendations. 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; H

= there was not sufficient time to get the
information, or

- the information collected from different people or
interest groups is conflicting; or

il the ir“nrmation collected differs from the
general.y accepted opinion in the relevant field of
specialization, or

= the information collected was found to be unique to
that specific locality or interest group.

b & 115 Planning Teams need secretarial support to ensure that
resarting requirements are met. Given the complexity of
th research and interaction among specialists, portable
couputer, printing and photocopying facilities should be
avai .able at th: field office.

C:MA:PEOPLE: tc Con
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What is Environmental Impact Assessment?

Envirommental himpact Assessient, or "EIA for <hort, 1s a fotmial study
process used Lo prediet the eovirommental vonsequences of a proposed
major development project. Such projects may inelude, for example,

bullding o hydvocleetile divn or a factory, hlpgating a luge valley, or

developing o hanhour.

An EIA concentiates on problems, conlllets or natieal tesouree constialings
that conled aflect the viability of ooprojecl. 1 also examines how (he project
mighl cause hacm (o people, thetr homelad or thelr livelilioods, or to
other nearhy development=. Alter predicting potential problems, the EIA
Identifies measures to mdntmise the problems and outlines ways tn
Improve the projects sultability for s proposed coviromment,

The alin ol an EIA 15 to ensure that potential problems are foreseen and
addressed at an canly stage in the projects planning and deslgn. 1o
achicve this atm, the assessment’s lodings are communteated 1o all the
vartous groups who will make declstons about the proposed project: the
project developers i thelr Investors, as well as regulators, plaoners aned
politlelans. [In some connteles, a report - ealled an Envlronmentsl fimpaet
Statement - Is prepaned af the end of the EIA sy, and (his t=sobmifed
to o Goveronmeal depar bient as prul ol penntt application for (he 1l
cel) Maving read the conelusions of an Eovhonmental Impacl Assess
ment, project planners and englneers can shape the project so thal Iis
benefits can be achileved and sustalned wilhoul canslng Inadver tent

problems,

The EIA Is an important phase I the process of de Iding abont (he Nl
shape of a proposed project, 1N hielps oMetads make declsions abonl a
project s 1 helps the project s proponents achileve thelr alors more
sticeessully:

¢ A projeet that hias been destgned Lo soall the Toeal envlionment ls o e
likely to e completed on thme aoed within Boeedgret, soned s onone Nleely 1o
avald dilicaltes along Hhe way, -

* A projeet that conserves the natueal tesomees 10 eelles apon will con
thivee o bie sust:alied by the enviromment for yemr s to come

* A project that yvields e bepelits without causingt serlous poblems Is
more Hkely to Beiogt coedit and recogmittion to fis proponents

I summary, an Enviionmental hnpacl Assessient:

* Predicts the Hieely envhionmental fmpacts of pojecls

* Finds ways to reduce noacceptable loipacts and 1o shape the project =o
that it sults the local cnvlionment

* Presents these predictons aod options (o declston maloers
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EIA Is a managemen! lool

Like economic anolysis and engineearing Im’)siblﬁry sludies,
ElA Is a manogerent lool for officlals and manogers who
mus! moke Importont declsions aboul rmajor development

projects

All developers are lomiliir wilh economic ond en:
gineeting sludles. These lools provide Ihe basls for
designing robusl. economically viable projecls
EIA Is now seen as an equolly importan! ool In
deslgning a viable piojec!

In recent yeas. imajor projects hove encounternd
serious dillicullies because insullicien! account
has been luken of Iheid relationshipy wally Ihe
sunounding envitonmenl  Somne piojecls have
been found to be unsustuinuble brcouse of
resource deplelion Olheis have been aban
doned because of public opposillon, linanclally
encumbered by unforesecn caosls, held llable Tor
damoges 1o nolural tesogurcas and even been
Ihe couse of disastious arcldonls

Given Ihis pxperience Il 15 cloaily very tisky 1o underlake,
linance, ot approve a major project without fiis! taking {
Inlo account Is enviianinental consequencns - and then
siling and designing the projecl so os lo minlmise gdveise
Impacls. For lnstance, e ollowing queslions need lo be
osked aboul any major projec!
« Canll operale salely. wilhou! serious 1k of dongerous
accidents of long lenn heallh effecls?
* » Conlhe locol enviionimont cope wilth he odditional
wasle and pollulion It will produce?
* Willlls proposed locallon conllic! wilh nearby land uses,
ot preciude laler develspments In he suiniounding enea?
* How will it gliec! local lishiriies, lomns o In(fuslrf?
s s there sutlicien! inficsstiacfure. such os roads and
sowmis lo supporl il ?
* How much water eniprgy and alher iesources will |t
cansurme, ond nre These in adequale supply ?
« Wha! hurman rasources will il tecquiie o repinca. ond
whal soclal effecl!s rnay this have on the communily 7 2
+ Whal domoge may Il nadeenlently cousa la nalional
assels such os \.rirth Totess! Lesupristny axeevers, v hislewie el and
cullurayl sitos?

Ihe itlustiation to the vight oo slodar tustialions hrough
oul this booklel, visually represent the relalionship
belween an evushing enveornnent and a proposed devel-
opment plan. Ihis panhiculor plan is tor o new tewn, which
is lo include pos works and sloiage  hese mages evoke
queshons ke he ones obiove aboul he peoject s com-
pabldify with ils surrennetings aned the available rtesotrces




Who is involved in the EIA process? .

oo EIA review §s notmally anedertalien by those responsible Tor the
development - the ‘developer’. In sothie eases, The developer is a pilvale
conmipany: In other cases, the developer s the government authorlly
responsible for the relevant sector [eg, transpottallon or agrlcullore).

Inereasingly. govennments and International apencles e adopting regula-
tHons that legally requiie developers lo undertake EIAs. In such eases, Lhe
EIA report may need Lo be submilited as part of the application (o a permit-
granting government departiment - the ‘compelent anthority’. Dul many
developers, on thelr own Inltiatlve, are ncorporating the EIA process Inlo
thelir routine project eyele. “They recognise hal environmental ppoblems
nol only lead to risks el costly labilitles, hut that they also canse
concern about the developer’'s ellectiveness across the foll range of Ils re

A prudent developer nses all the management lools avall:

sponsibilities
able to ensuie a project’s suecess In advance.

Although the developer Is usually responsible for undertaking the FTIA, the
‘competent authority” also has arole lo play:

= By providing genceral goldancee. past EIA formals or examples to follow

e Alter the EIA Is done, using s tesalts to reach a declslon on the project,
and Iater ensuring that all the millgatton measures are mplemented

The concerns sd polnts of view ol all the varlous groups nterested In aned
allected by the project should he taken lnto acecount thiooghoul the EIA
process. Each of these panlelpants will have o diferent use for the resnlts

of the EIA:
¢ The developer needs to know where to slte a project and how to reduce

adverse environmental Impacls

* The fnrestor needs to know how the lmpacts will alleet the viability of
the project, and what labilitles are Incurred

* The competent authordtip uses the EIA'S results (o declde on o iespoiise lo
the permit applieation

* Other government authorities will wanl lo know the limplications of the
project’s aulverse lmpacts for other projects they may wish to promote

¢ The regulator needs (o know the extent of enviconmenlal impacts and F
whether they are neceplable Y
= The reglonal planner needs to know how the Impacts will Interfere with

adjacent developments and T uses

* The local community or Its representatives will need 1o know how (he

project’s lmpacts will allect thelr quality of life

= The politicicrn needs to know who s affected and nowhat way, and what

Issues should be of coneern. .




Delailed assessinent of significant impe s
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Important principles in managihg an EIA

Principic | }

Focus on the mnln lssues,

I Is Important that an Eovieonmenta? himpact Assesamenl does not try lo
cover too many toples o loo much detall.

At an catly stagte, the scope of the EIA should be Hinlted to only (he
mosl likely and most serlons of the possible environmental lmpacls. Some
EIAs have resulted In Euge and complex reports runming o several
thousand pagies Such extensive work Is unnecessary, nnd can be
counter productive. beeanse the EIAs Ondings must be readily accessible
and Immediately usclul Lo declslon-makers and project planners.

When mitigation ineasuies are belng suggested, it s agaln limportant
to focus the study only on workable, aceeptable solullons to the problems,
It Is easy for the study to wasle time consldering measures that are hin-
practical or tolally unacceptable to the developer or (o the Government.

When it Is thme to communicate the eonclustona, the EIA should
provide a summary of nformation relevant to the needs of each group for
maklng Its declslon. Supporting data should be provided scparalely.

Principle 2
Involve the appropriate persona and groups.
Just as it Is lmportant not to waste thime and effoirt on livelevant 1ssues, 1t

Is also Important to be selective when Involving people In the EIA process,
Grnerally, three eategarles of particlpants are needed (o carry oul an ElA:

= lhose appoluled to manage and undertake the EIA process fnsually n
en-ordinator and a stall of experts)

* Those who can conlilbule Eiels, Idens or concemns lo the study, nelud
Ing scientists, cconamists. engineers, polley makers, and representallves of
Interested or allected proups

* Those who have divect authority to peemit, control or alter the profect -
that Is. the dectsion makers - ncluding for example the developer, nid
ageney or lnvestors, competent authorltles, repalators and politiciana,

rinciple 3

Link Informntlon to declslons about the project.

An EIA should be orpantsed so that 1t divectly suppoits the many declslons
that need ta be taken about the poposed prajeel. T should stail early
cnough to provide Informatlon to lmprove hasle deslgns, and should pro
gress through the several stages of project plannlng. In a lypleal sequence:
* When the developer aned fnvestors Airst broach the project concepl, ey
conslder lkely envitonmental Issucs

* When the developer Is looking for sites or roules, environmental conshl.
crations are used (o akd the selecllon process

* When the developer and livestors are asscsslng the project’s feasibility,




vb".w“':ﬁi.\:!':(-x-mna-w,h. ke 2laiks ¥
<

4

4 .

i

7 ’ an EIA Is In progress, helplog them to anticipate probleims

1 ' * When engineers are ereating the profect destnn, e EIA dentilies cerlaln
standands [or the deslpgn to meet

* When a permit Is requested, o completed EIA teport s sabmitted, and
also published for general comment
' * When the developer Implements the proofect montloring or olher meas
wres provided for In the EIA are anederbaloen

IMineiple 4

Present clear optlons for the mitigntion of lmpacts and for sound en-
vironmental nianagement,

To help declsion-makers, the EIA mnst be destpnied so as (o present clea
cholees on the planntog and lmplementation of the project. and 1 should
make clear the likely tesults of cach option For nstance. to millgate
adverse limpacts, the EIA coulld propose:

= Pollution control technology or desin feal o es

= The veduction, treatment or disposal of wisies

I = Compensallon or coneesslons (o allecled gionps

'{ To enhance enviimmmental compatihility, the A could supyiest:

* Several allernatlve slies

* Clhianges o the projects destgn and operation

MLITR o

- ——

] * Limitatlons (o lts nltal slze or prowth
} * Sepaate programmes which contollnte oo posiive way (o loeal
tesovnees o to the quallty of the coviromment
Andd to ensure thad the Timplementation of s approved peoject s
1 cnvironmentally souned. the EIA may preseribe:
‘E' Il * Monltorlng progeanmimes or perlodi hpsre b revliews
H « Contlngency plans for regulatory saetion
E_ * The Involvement of the Toeal commmmtiy i later decfstons,
i
i I'vinciple 5 .
! Provide Information In a form useful to the decislon-mnkers.
The oblective of an EIA Is to ensure Hhial cin frammental problemes ane
| foreseen and addressed by declstonanalkers Lo achieve s, der islon

makers must fully understand the FIAS conglosions, Most decision
malkers sue unlikely to use nformeation, no matier how Tmpor Gt I 1s,
unless 1L ds presented In terms aned Tormel e fmediately meaningnl:

* Beelly present havd” taels and predictions ool impacts. eonunent on
the reltability of this ndormatlon, and summag fse (e onsegqiences ol
cach ol the proposed apllons

* Wille In the termilnology and vocabiboy (ot 1 oesed by the de Iston
makers and the communtty affected by the [rroject .

= I"tesent the essentianl lndings oo concise dociment, suppotied by
sepatate hackpgound materlals where necessiny

* Make the dociment easy 1o nse, providding visicls whenever possible
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Before starting the EIA

llrs[:llt- s vrmelodpess b Do wiays lo madee projects more suce vuslul

the il BIA process Is nol necessary for every kdnd of developiment project
For o major profect.an FIA may use conslderable tesources aned expentlse
I dletatled FIA 1= nol veally needed, these resources con he pat to hetler

e claewhere

Phere ane bwo Hers ol sessoseanent white b shoold be appliced o the puoject
belore pior ll'l't||ll}'_ witly s fodl BIA screenbg soud proelimineny assessment
Where these Hist Hers ol acsessment ave aocepulatory recqulrement, the
developer novmally does the worle aond solinlts the cesalis To the repnla
lory agency The apency may then declde:

¥ i||l"${‘ I ned Dby Toy e coneerned about, m

= The evaloation =hanld procecd to the pext (ler,

The advantage ol o Hee appronch 1= that the extent ol the Inguhy expands
with the advane o developanent of the poject plans. Screentog 1=
appropriate when the project s only aocongh coneept Later, when the
project s onder mmone general discosslon, o poelbminary assessmenl can
look deeper Into possilile sltes and poleantial hupacts. Then, Just hefore e
prefiminary stapes ol feasthillty and destpn worke et imderway, a ol "E1A
study” e comumence, so that 1 can Intloence the detatled declsions o
come: This tler approseh also ensares that hpacts e examined ol o
very eanly stagie b the project plannbogt, and oot Later when sites o
desipms are alveady dectedled by other e bon s

Screening

Sereenineg s the et o stoaplest ter o projec b evaloation. Sereentng
helps to elear Ty pes of projects which i past experlence ane pol [herdy 1o
cause serlons convliommental problems. The exerelse ey Bados one of
several fonns

o Measuhing syt shinple colteria sach as stee o loeation

* Compithigg the proposal with Hsts ol project types conely neediog an FIA
(e, seliools) or detingtely nevdlngt one [ep conl mines)

o Esthmatiog peoeeal hopacts e Increased Inhasteae toee needed) and
comparbog these g Es apalnst set thesholds

= Dobigt comples nmlyses, bot uslog readily avallable data

Prellminary Assessment
I screenhgt devs oot audontleally clear oo pofect, the developer may he
asked to undertaloes o Peeliminarg Assessment. This Involves solllclent
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teseanch and expend advice (o:
s Mdentily the project’s key lmpacts on the Tocal ensbiomment
* Genvrally deserlbe and prediel the extent of the limpacts
= Ihilelly evaluate thely mportance to dectslon maber s
The preliminary assessment can be vsed To assist carly project planning -
for Instance, to marrow the discussion of possible sites - anld i ean serve
as an caly warnlog that the profect may lune setlons envionmental
ditliculties. 1t is In the developers terest to do o prelimlnmy assessment,
since In practiee, this step ean elear projects of the need for o all EIA

Orgnnlsatlon

It alter revlewlng a prellminary assessment (he competent authorily decims
thart o full EIA 1s needed. the next step ton the project developer Is the
Oraanisation ol the EIA study. ‘This entalls:

* Commisslontng and brdelog an tndependent co ordinator and experl
study tesom (the diselplines that sill he vepresented are deelded alter e
seopligg” stage, bul the team always nciudes o conmnunteations expert)

= ldentllying the key dectston-makers who swll plan, linance, permit
control the proposed project, so as lo characterise the aoudienee o e FIA
* Researching Eows and cegalatlons e will afleor these declslons

« Malking contaet with cach of the varlous detadon manlers

* Determining hpw and when the EIAS Hadingss will he communleated

Scoplng

The st task of the EIA study teaan Is °Se oy the 1A The slin ol
seoplogd Is Lo ensore thal (he stody aeldiesses all e fssies ol lper e
to the dectston makers. Flist the stody feams ontlook s hroodened by
tlscussions with (he praject developers, declston malrs, the regalatory
aeney. selentile institatlons, Toeal commanity leaders, sl others o
Include all the possihle Issues and concerns paised by hese v lons
provps. Then the study team seleets pomsoy fimpaects Tor the EIA Lo Tocus
on. choosing on the basls of magottude, geomaphical exfenl. shnifeanee
lo decislon makers, or heennse of sprt faal Tonsl sensttivities (epr, soll
croston, the presence of an endingered <pecies o ey histoneal site)

The EIA study

Alter “scoplig?, the EIA stady Hsell bepins Stiphe ot the EIA stody
atltempls to answer lve questlons:

1] What woill happen as a resall of the projeets?

it]  What will e the extent of the choange'ss

i) Do the changes matter ?

iv] What can be done about ey

) Howe can decision makers be informed of what needs (o be done?
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Aller controls on the projecd’s impacls are proposed In answer Lo fquestion
(i) the study team may agatn ask: What will happen as a resull of the
(now reviscd) project?” Thus the EIA oftbn becomes a eyclieal process of
asking and re-asking the sl four questions, vuntil dectslon-makers can he

offered workable solutions.

Identificatlion
The answer lo the st question = What will happen as a result of the

project?’ - has alieady been partly addiessed. hut only In general tenns: 1
a ‘preliminary assessiment’ has been done, 10 will have hroadly reviewed the
praject’s effects: also, ‘scoplng” will have focused the study on the most
lmportant Issues for declslon makers, Taking these lndings Into account.
the full EIA study now formeally Identifies those impacts which should be

assesscd in detall. This Identification phase of The study may use these or

other methods:
e Complle a candidate st of key lmpaets - such as changies In ale qualily,

noise levels, wildlife habltats, species diversity. landseape views, soclal aned
cultural systems, settlement patterns and employment levels = lhom other
ElAs for similar projecis. This should draw on as many examples of
shimllar projects as possible.

= Name all the project’s ‘sources’ of impacts (e simoke emisslons, waler
consumption, constinetion jobs) ushyl cheeklists or questionnalies; then
list possible teceplors” In the environment (e, crops. connmunities using
the same waler for doinking, migrant Iabowrers) by siveying the existing
enviromment and consulthgt with Interested paties. Where the ‘somces’
may aflfect the teceptors’, a polential lmpact 1s suspecled,

¢ Identily Impacts themselves through the use of checklists, matilees,
networks. overlays, maodels and stimulatlons.

Predlction
The next step, ealled rediction, answers the EIA's second question:

will be the extent of the chonges?' As Iar as Is practicable. prediction
scientflcally charactedses the lmpact's canses and elfeels. and Its secon-
dary and synergistic consequences for the environment and the loeal
community. Precdiction tollows an lmpach within a single eavironmentnl
parameter (eg. o toxte gl ellluent) Into s subsequent elleels Tnoamany
disciplines {eg vedieed water quallly, sulverse limpacts on lisherles.
cconomlc ellects on Ashing villages, and resulting soclo-cultural changes).
I'rediction draws on physieal. biologleal, soclo cconomic. and anthropologi-
cal dala and technlgues. In quantifylng lmpacts, U may employ mathe-
matleal models. photomontages. physieal models. soclo-cultural models,
ceonomle models, experlments or experd Judgements,

To prevent unnecessary expense, the sophistieation of the prediction
micthods used shoulid be kept In proportion to the ‘scope’ of the EIA. For
Instance, a complex mathematieal model of atmospherde dispersion should
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not be used 1Conly a small amaonnt of velatively hanmfess pollutant Is
cltfed, Shnpler models are avatlable and e solllclent e the purpoese.
Also, It Is unnecessary lo undertalie expenstve analyses if theyre not
tequired by the declslon makers for whom the EIA Is helng done.

' All prediction technlques, by thelr matue, livolve some degiee nf
uncertalnty. So along with cach altempt fo quantify an lmpact, the study
teann should also quantify the prediction’'s uneertaloly I terms of proba-
bilitles or ‘margins of crvor’.

It has been a shortcoming of many FIAs that soclal and cullural
Imipaets are not given the prominence they deserve Indeseribing the extent

1 T e el N AR mrvranta’ A e o

.

e iy

r

s Exomples of standurds used in the evaluation of rhanges expected to resalt Trom amajor development projeet. This has
:I' of predicled impacis prabably heen due to the bias of phisleal and biologlenl selentists apgalnst
= Holtonal armbient air quallly Handards the comparatively yonnger disciplines of cultual anthropology and

_;_; —— P — soclology. This Is an unforlunate bins, shnce =oclo enltural Impacts are

i1 sl the ones that the local commuonity will feel most aculely In thelr everyiay
:_\3 mox JAb concen lives, A conslderalion ol soclo cullural hmpacts should be Integrated,

™ Prylicy el evenlle 1S pgim ewwuwnd

G e maon wherever possible, Into every discussion ol phivstcal/blologleal chamge, and
) Vh ke eptwsn il ppfne (0 24 pywn) ¥

- mos v concen nol Just treated separately Inoaanloor chapter or appendix.

e Fatingrm doaidn 100 pgim' orewsed
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g oup etatic macn
:éa Quality required for Ihill-l"!h wolers '?gr:::]' FV"I““HOH ) . N
'i"i PH behwnnn 19 Qirly by electiomnhy | coocen The third question addiessed by the FIA Do the chonges malter 2 s
it m::::'“'ml S-',‘rmr‘:::.;::;‘.., :,,._,' ovg answered In the next step, Evaluation. so called beenuse 1 evaluales l]u-.
Couan inn > 2°C s larser o 1eweq o1y predicted adverse Impacts to detenmtne whether they sae sipnificant Ly
, Coboeation (el ity ey Muougts enangh to wartant mitlgation. This judpiement of sipgnllicance ean he
O At LoEmime, based on one or more of the Tollowlng:
; SR aen D ke Ealry * Compartson with laws, vepulations or aecepted standands
Suspended soNds Oy, fites Mvough * Consultation with the televant declaton makers _
(o ducrorg 3:';::".‘5;?‘{-,";:"“‘ . I'!-r[r'l cnee o pressel ctllerla such as protected sites, Tealures or specles
eanent ig tucinei B cerdiuon * Consistency with government poliey abjectives

¢ Aveeplability to the local eommunity or the penerl poblie,

Mitigntion

I the answer to the thicd question s Yes, the Lanptes do matter”, then the
EIA proceeds to answer the fourth nuestion  “Wheat can he done about
thene In this phase, the sludy Teiun lovally snalyses Mitigation. A wide
tange of measuies are proposed to prevent. reduce, temedy or compensate
lor each of the adverse Impacts ‘evaloated as sipnilicant. Possible mitipgn-
ton measures Include:

* Changing project sites, routes, provesses. rmv malerinls, operaling
methods, disposal routes or locallons, il o enpineering deslgns

= Introducing pollutlon controls, waste treatment, monltoring, phased
Implementation. Iandseaplng, personnel talndig, special soclal services or
puhlie edueation

* Olleting (as eompensatlon) restoritlion of thaaped resourees, money o
alleeted persons, concesslons on other Issoes, o oll slle |u|vmm|m:m‘!n
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. enhance some other aspect of the environment or quallty of Hle for the

conununity. = )
Al mitigation measures cosl qmnrllllng_ and this cost musl be H _H R i H
quantificd too. L
These varjons measures are then compared, trade-olls between

alternalive mensures are welghed, and The EIA study team proposes one or

maore ‘action plans’. usually combining a mumber of measmes. The actlon

plan may Include technleal control measures, an Integrated managemend

scheme {for o major project), monftoring. contingency plans, operaling F"'" G

practices, project schedulling, or even Jolnt managenent (with alleeled

groups). The stoddy team shonld explicitly analyse the Implications of Kn,,..‘--.ﬁ

adopting (iTerent alternatives, 1o help make the cholees eleaver for decl- -

slon makers. Several analvtieal technlgques are avallable for this porpose:

* Cost/benelit analysis, nowhileh all quantiliable Kictors are converled (o =S '_-;]—r

monctary values, and actions are assessed for thelr effect on project costs ’ "
" and beriefits (Be cantloned, however, that the unguantiNable and qualiia- Sl ) ﬂ'.-_'_.-__r

tive aspects can he equally hmportant, and olten need to he'taken Into .

account In the declsion making process,) vty

= Explaining what course ol action wonld follow from varlous broad “value

Judpgements’ (eg. that sncial Impacets are more lmpoctant than resourees)

¢ A stmple matiix of covironmental parnmeters versus iltgation

measures, contalnlong hilel descriptions of the ellects of cach meansore
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* DPalrwise compartisons, wherehy the ellects of an action are l?rlt'll.v [yonmbe of mtigeton technology. desians
compared with the ellects ol each of the allernative actlons, one palr al o fosr tfust contiolins er pemmeny crusher, used in
thne., LA TG WURTS (W13 /TR

Documcatation

The Tast step dn the EIA process, which responds the ast question - "How

can decision mekeers b afonmed of wheat necds o be done? - 1s the

Documentation of the process and the concluslons. Reeall thal the g pose
ol an EIA Is toensore that potential problems ace Toveseen sl aaddiessed
In the project's desicn Many technleally Oest rate EIA studles [all to exerl
thelr Impottanes and nseluluess heeanse of poor documentation. The EIA
can achieve fis purpose only 1E s Tndings are well eommmitented (o
decision makers

Generally. to prodoce eflective copnmunteations, one mwst Ideotily the
target audlence or andiences, and then shape and style the publieation to
meet thele specilic needs, In docimenting an EIA, (this means fdentifylng
the key dectsion malkers. percelving the questions they will be n.t:kin;.!; andd
providing thew with stiadghtfonward answers, formatted for casy lnterpre
tation in relatfon to thelr de fslonmialdng (eg. tables. graphs, sumimary
polnts). Successtul FIA docomentation Is more readily produced 11 (he
audience and thelr needs e established at the st of the BIA, and then
macle to affect how the research Is focused and veported. 1 ls e Jah of
the study tean's conmmundeations expert to make this ppen.
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So ot decision-matkers can ook o deepde fnto paticubng issaes,
the EIA veport shouled aleo neluede sorecond ol the LA process and e
frditements made by the stuedy teaons Ao DTV ceport tepically containes:
= An excentive summuny ol the EIA Tindings
* A deseription ol the proposed develomaent puject
o The major enviconmental and natoral peson e isspes Hhat needed
chuifieation and elaboratlon
* The project’s Impacts on the covicenment fin comparison with s baseline
coviromment as I would e withoot He prejec i sied how Hhese impacts
were fdentitiod and predicted
* Adiseussion of options lor mitirating aolverae impascts aud Tor shapiog
the project Lo sull 1ts proposed eoviconment o e anadvsis ol the Gele-
olls Involved In choosing bebwoeen altermative aetions
= Anoverview of gaps or unceviaintics in the inlormatien
= A sumnuuy ol the EIA for the generad pobli
All of this shauld he contitoes) ineoa vory coenise, cosy 1o vened il
ment, with cross relecences to backerooned docimentation. which is
presided inoanappendix. (The short docennent s <onnetinnes called an
Envitonmental Impaet Stdenent . especiallv when it s sobimittenl] as it
ol o permil applieation )
Using the results
Decisdons based on the EIA e v ncede by peeseses who have not
. been closely involved with the diy toodiny povesie s ol the FLEA sty Their
- | thst conslderation of the profect oy well Las il gaoinent Hhey picke v nnd
. i skt theooed the EIA report, The 100 vl Byt tedl then all they need
K tor Lo et swhat will Tiappen o o pesalt of the projec . the extent of
e the changes’, whether the ehamifes niater  and sbal can be done abogt
them™ But the decision-maleers themeelve - st alen consirder political
vealities when sele g o conmse of action Crly deci=ion makers ane i a
pesition to balance the profects needs and paoblems with the other neces
sl problems over sohilo hothey Bae jovicdio ton Thes st ke ot
atcount nol only the fivels of the <ttoaren Ll il Peoples pereeptions
I the profect s accepled. perhaps with pccoanenddee modilicdions, then
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s Sometimes, the conpetent authority sends =" o EIA foacreview panel for
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Resources needed for an TIA

Precimse of the EIA s acdom Tedued g G e i Pttt s ety .
seskadiible cconomie prowth, EIA< oe non oodertaben aooehont e
world even fn places with VETY TEW TEsanti b v 1o g ey plhvaning initiatives
There snes hoswever, corlaln minlonnm vesoneee - o] 1o peatorm 1A
thiat v suce sslully shaope majo R

* Qualified multi-diselplnary staff.  [hi ol o Glliad nniter (o
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seience ool sl aaban planndog. cocae omie - oy e gl podhation
conbrol process engineerimge bl A e o el e cnltbogal

sothopodoen ) aoed o conmmmmnications. e
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* Institutionel nreangements, fncloddice o bl paocedine o comenlia
e with the dectston mabers s otlioy fnfer teok svomipe - the aothority 1o
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What to do' next

I vore want to know moee abont FEovitommpental Tinpacd Assessments done

i yon own ol coradt Thesas Hleely sompees:
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ENVIRONMENT, DEVELOPMENT _
I, = ISPAN
JEIA IN BANGLADESH

Environment

The word Environment has been defined in
many ways. The World Commission on

Environment  and  Development  defined _ ors ~
Environment as ‘Where we all live.” Aller- <‘“-,‘ ,fm""”\ “'2' .
natively, the environment is the resource {; . nrﬂ‘f’_'_‘“f; '
apital of a country (Figure 1).  In other < o ) ,.s;r*"'f,,; __H'
words environment is the totality of the = 2 i
natural and human surroundings and in- ;‘Z“w i L
cludes: B ‘ﬂ,.r.»x“
o

% Biophysical components of the natu-
ral environment of land, water and air, - (“nar-_m' —
including all layers of the atmosphere, all . il _“F_p_ﬂ‘”“ i
inorganic and orpanic matter both living and I\% g
dead; and S >
% Socio-cconomic components of the ‘
human environment including social, ccono-
mic, administrative,  cultural,  historical,
archeological, land and associated resource " . ; ;

Figure 1. Diagrammatic Representation

usage, structures, sites, human health, nutri-
tion and safety.

ol the F'ovitonment.

of resources is accelerating depletion of
important resouees such as water, soils,
forests and fisheries.

The environment we live in is polluted and
degraded by human and other technological
and development - activities.  Morcover,
natural disasters such as repeated floods,
storms, cyclones, tidal surges and river bank
erosion create a threat to the human environ-
ment. The resoarces of a country can suslain
only a certain size of population. ‘The popu-
lation of Bangladesh is increasing at a pace
faster than the production rate of most of the
essential commaditics. The over-exploitation

Symptoms ol serious envitonmental degrada-
tion exist in many parts ol the country. For
instance, in some areas of the northern
region, use of deep tubewells along with the
clfects of the Tarakka RBarrage on the Gan-
ges River have lTowered the water table.
Similarly, withdrawal | of - Ganges  waler
combined with siltation at the Gorai River,,
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off-take are greatly increasing the salinity in
the south-western part of the country. Indis-
criminate usc of pesticides and release of in-
dustrial effluents, unplanned development of
urban infrastructures and rural road net-
works, and construction of brickfields in
agricultural land are further examples of
ncgalive impacls on resources.

Natural disaslers may also lead to environ-
menlal degradation. For instance, the floods
of 1987 and 1988 causcd considerable dam-
age to lives, properties, crops, plants and
animals. Similarly, the devastating cyclone
of 29 April 1991 accompanicd by tidal surg-
es killed nearly 139,000 people in the coast-
al arcas. It is estimated that about one mil-
lion people are displaced annually due to
river bank crosion. To highlight the impor-
tance of conservation of land, water, forests,
and fisheries resources of Bangladesh, a
scrics of fact sheets, published by POUSH
arc made available,

In view of Bangladesh's limited resources,
it is essential to slow down human popula-
tion growth and to stop depletion of forests,
soil fertility, water and land  resources.
There is an wgent need to understand key
factors necded for envitonmental assessment
and sustainable development. Sustainable
management needs sustainable planning
and sustainable planning needs the feed-
back from environmental impact assess-
ment (EIA) of developmental interven-
tions.

Development on Environmental Policy

At the national and Institutions levels en
vironmental management was confined 1o
the *Department of Envitonment Pollution
Control (DEPC)" under the ‘Ministry of
Local Government, Rural Development and
Co-operatives (MLGRDOY'. The DEPC was

mandated to deal mainly with the issue ol
pollution control. In 1989 a separate ‘Min
istry of Envitonment & Forest” (NMOEF)
was created. In August 1990 the DEPC was
renamed  ‘Department of - Environment’
(DOE) and was placed under the newly
crealed ministry with hroader objectives and
mandates [or environmental  management.
The Government of Bangladesh (GGOB) con-
siders envitonmental protection as a part of
development, since development cannot be
properly attained without sustainable man-
agement of environment.

Given the importance of environmental man-
agement, the International Centre for
Science, Technology and Environment for
denscly populated regions, is being set up in
Dhaka with the cooperation of Nobel Laure-
ale Professor Abdus Salam and his Third
World Academy ol Science.

The GOB has also approved an Environ-
mental Policy, and developed the National
Conservation  Strategy (NCS) and  the
National  Fovivonmental  Nanagement
Action PLhin (NENAP). These national
documents-have identilicd national issues,
and formulated action phns for the imple-
menting agencies. Also some environmental
laws have been revised and additional new
ones  passed.,

At international level Bangladesh is a mem-
ber of some international organizations such
as the South Asian Cooperation of Environ-
ment Program (SACEDP), the International
Board ol Plant Genetic Resources (I1BPGR)
and the United Nations Environment Pro-,.
gram (UNEP). During the Rio Earth Sum-
mil held in June 1992 in Brazil, the GOB
prepared a Country Report for United Na

tions Conlerence on Enviconment and De-
velopment (LINCT:D). During the UNCED
conference the GOB signed three interna-
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tional documents on enviromnental develop-
ment. These are:

Agenda 21 - an action plan for all govern-
aents;

Convention on Climatic Changes -aimed at
reducing gréeiliouse offects; and
Convention on Biodiversity - for prolecling
plant and animal species.

Bangladesh has also taken part in other
numerous environmental forums and signed
treatics, conventions and agreements (Table

1).

The above mentioned agreements make it
binding for GORB (o implement the projects
and proposals therein. It also became imper-
ative for the GOB to implement the national
environmental policy and the recommended
action plans in NCS and NENAP. The
national documents particularly recognized
the Environmental Impact Assessment (IETA)
as an important tool for the sustainability of
cach major development project.

Environmental Tmpact Assessment (EIA)

EIA is a Tormal study process, which pre-
dicts the environmental consequences of
development projects, such as flood control
drainage and irrigation (FCD/1), mining for
exploitation of encrgy and minerals, hydio-
power generation and industrial develop-
ment.

An excellent description of the EIA process
is given in the booklet ‘Environmental
Impact Assessment - Basic Procedures for
Developing  countries”  produced by (he
United  Nations  Envitonment  Program
(UNEP) and made available.

Development of EIA in Bangladesh

Most national documents have emphasized
the envirtonmental changes that occurred
during the Tast few decades because of the
introcuction of Hood control, drainage and
irrigation (IFCD/1) stiuctures,  sinking of
deep tubewells (171\Ws) and shallow tube-
wells (STWs) and the extensive use of lTow
lift pumps (1.1.Ps).  For instance, adverse
environmental impacts have occurred  be-
causce of the lowering of the ground water
table, blocking of the natural drainage sys-
tem and fish migrations and creation of a
narrow gene pool for rice species.

Given these problems, emphasis has to be
given to projects and programs that promote
cconomic development and enhance sustain-
able ccosystem. Thus, FIA study needs to
be incorporated in all development projects
that may implicate environmental degrada-
tion.

IEIA Practice in Bangladesh

Only a few agencies in Bangladesh have so
far, laken inifiatives Tor implementing EIA
in development projects. World Bank includ-
ed EIA study for the “Third Chittagong
Water and Sanitation Authorily (WASA) I'r-
oject’. DOIE canried out rapid EIA for *Hat-
iya-Sandwip Cross Dam Project’, and for
twa cement factories munely, “‘Messrs Elias
Brothers PV, Lid." at Rangadia and ‘Con-
fidence Cement Factory™ at Sitakundu of
Chittagong. Besides, some consultancy firms
such as Bangladesh Consultants Lid. (BCL),
Aqua Consultants T.ul., House of Consul-*
lants (HOC), Resource Control Company
(RCC), Envirocaie, nvironment Associ-
ates, and Bureau of Research, Testing and
Consultation ol Bangladesh Universily of
Engincering & Teclhnology (BRTC/BUET)
have also undertalen FIAstudics Tor various
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development projects. Follow-up studies are
being undertaken as per recommendations of
the EIA (as a part of Feasibility Study) for
‘Jamuna Mullipurpose Bridge’.

The Irrigation Support Project for Asia and
the Near [ast (ISPAN), in" collaboration
with the Flood Plan Coordination Organiza-
tion (FPCO) and Department of Environ-
ment (DOF) have developed EIA Guidelines
(Figure 2) and corresponding EIA- Manual

for the use of water development project.

The Guidelines and NManual were tested in
the ficld through three case studics in pro-
posed water development projects of Surma
Kushiyara, Tangail Compartmentalization
Pilot Project (CPP) and Bhola Bhelumia-
Bheduria Early Implementation Project (i:11%)
arca. The case studies were undertaken by a
multidisciplinary environmental study tcam
of Flood Action Plan Environmental Study
(FAP 16). The Guidelines has been ap-
proved by DOE and the revised version is
now available for use. All FAT components
arc required to do EIA as part of project
feasibility studics.

EIA training has heen undertaken by various
agencies and NGOs in Bangladesh. In 1992-
93 DO, DANIDA and UNDI have under-
taken training programs on cnvironmental
management of which EIA was a compo-
nent.  Recently, in May 1993 Winrock
International organized a two week training
program on cnvitonment and  economic
assessment. The objective of the workshop
was to develop EIA skill in mid-level and
senior scientists and technocrals.

The above overview of the environment,
environmental development and EIA praclice
in Bangladesh would lead to the following
conclusions:

* The sustainability of a development
project depends upon the extent to
which its adverse consequences on
the surroundings can be reduced.

* The TIA study process concentrates
on tesources, livelihood of the peo-
ple, their homestead and other poten-
tial problems and conflicts that may
affeet the viability of the project.

* An LEIA study process usually ends
with necessary miligation measurcs
for the madification of the project.

% It is essentinl o institutionalize
EIA in Bangladesh. It is imperative
for the GOB to make EIA mandatory
through exccutive order or by Act of
Parliament.

Reading Naterial

A short Tist ol tmportant publications is
given as additional reading materials:

Alcron, 1. cand  lolinson, N. 1989.
Conservation of Biological Diversi-
ty in Bangladesh: Status, Trendss
and  Recommended  Responses.
Waorld Resourees Institute. Washing-
ton, D.C. TISA. '

DO (Department of Environment). 1990.
Bangladesh  FEoviconment  and
Department of Environment. DOLE,
Dhaka.

(Department of - Environment).,
1901, Environmental Quality Stan-
davds of Bangladesh, DOT, Dhaka.

DOLE

3
n

<
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DOLE (Department of Environment). 1992,
Training NManual on Environmen-
tal Nanagement in Bangladesh,
DOE, Dhaka.

FPCO (Flood Plan Coordinatjon Organiza-
tion). 1992. Bangladesh Flood Ac-
tion Plan: Guidelines for Environ-
mental limpact Assessment. FPCO,
Dhaka.

GOB  (Government  of  Bangladesh).
1991. Report of the TASK FORC-
ES on Buangladesh Development
Strategics for the 1990's: Environ-
ment Policy. Volume Four. Univer-
sity Press Limited (UPL), Dhaka.

GOB  (Government  of  Bangladesh).
1991, The Fourth Five Year Plan,
Planning Commission, MMinistry of
planning, Government of the Peo-
ple's  Republic  of  Bangladesh,
Dhaka.

ISPAN (Irrigation  Support  Project  for
Asia and the Necar [East). 1992a.
Bangladesh Flood Action Plan. FAP
16 Environmental Study Manual for
environmental impact assessment
(ETA). Banani, Dhaka.

ISPAN (Irrigation Support Project for Asia
and the Near East). 19920, Bangla-
desh Flood Action Plan. FADP 16
EnvironmentalStudy-Environmental
impact  assessment  case  study:

Surma-Kuoshiyara Project. Banani,’

Dhaka.

ISPAN (Irrigation Support Project for Asia
and the Near East). 1992¢. Bangla-
desh Flood  Action Plan. FAP 16
Envirommental impact assessment
case study: Tangail Compartmen-

talization  Pilot  Project  (CPDP).
Banani, Dhaka.

MOLEF/IUCN  (Ministry of  Environment
& Forest/International Union  for
Conservation of Nature). 1992a. To-
wards Sustainable Development:
The National Conservation Strat-
cgy of Bangladesh, MOEF/IUCN,
Dhaka.

MOLEEF/UNDP (Ministry of Environmenl &
Forest/United Nations Development
Program. 1992b. National Environ-
mental Nanagement Action Plan
(NENADP). NMinistry of Environment
& Forest, Dhaka,

MOEF (Ministry of nvironment & FForest).
1992¢. Environment Policy & Tm-
plementing Action Plan (in Bang-
la). NMinistry of Environment & For-
est, Dhaka,

MOLEEF (Ministry of Environment & Forest).
1992d. Bangladesh Country Report
for United Nations Conference on”
Environment & Development
(UNCED). Ninistry of Environ-
ment & Forest . Dhaka.,

MPO/WARDPO (Master Plan Organization/
Waler Resources Planning Organi-
zation). 1991, National \Water Plan,
Dralt Report. WARPO, Ministry of
Irripation, Water Development and
Flood Control, Dhaka.

MOL  (Ministty ol Industries). 1991,
Industrial Policy 1991, NOI, Dh-
aka.
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JUCN/UNLEP/WWE (International Union for
Conscrvation of Nature/United Na-
tions Lnvironment Program/World
Wildlife Fund). 1990. Caring for
the World : A Strategy lor sustai-
nability. TUCN, Dhaka.

Rashid, H. 1989. Land Use in Bangla
desh, Agriculture Sector Review.
UNDP, Dhaka.

Rashid, H. 1991, Geography of Bangla-
desh, University Publication Limited
(UPL), Dhaka.

Scott, D.A. 1989. A Dircctory of Asian
Wetlands., TUCN, Gland, Switzer-

land.

G

UNDP/FAQ. (United Nations Development
Programs/Food and  Agricultural
Organization). 1988. Land Resourc-’
es Appraisal of Bangladesh (a
scrics of 7 volumes of 29 Parls),

Rome, Italy

UNLEP  (United  Nations  Environment
Program). 1988,  Environmental
Impact  Assessment-Basic P'roce-

dures for Developing Countries,
UNEP, Bangkok, Thailand.

WB (World Rank). 1989, Flood Action
Plan for Bangladesh. Washington,
D.C. TSN,
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Fitles of Treaties, Conventions and Agreements of Envitonmental Concern and Dates of Signing

by the GOR.

Feh, 1992

18.2.1992

18.9.1990
31.5.1990
27.6.1990
I3|.5.I‘J‘70
14.4.1990
7.2.1988

14.1.1986
13.3.1985

13.3.1985
10.12.1982

4.2.1982
28.12.1981

1.10.1979

31.10.1979

23.8.1979

4.12.1974

30.11.1990

Convention on International Important Wetland as Watedfow | Tabitat

Canvention on International Trade in Endangered Species of Wild Fauna and Flora
International Convention on Oil Pallution Preparedness, Response and Cooperation,
Convention of the Phycotropic Substances,

Maontreal Protocol on Substances that Deplete the Ozone | ayer.

Montienx Conference on 1ake Geneva,

Vienna Convention for the Protection of the Ozone Layer.

Agrecment on the Network of Aquacullure Centers in Asia and the Macilic (NACA).
Convention on [Tuly Notification of a Nuclear Accident.

Treaty on Principles Governing the Activities of States in the Exploration and use of the
ontes space including the Moon and other Celestinl Bodivs

Corvention on the Prohibition of the Development and Stockpiling of Bacteriological (Bi-
alogical) and Toxic Weapons, and on their Distiibution,

Teeaty Banning Nuclear Weapon Tests in the Atmosphiere, in onter quce and vider walter,
United Nations Convention on the Law of the Sea.

[ntermational Convention Relating to Intervention on the Hiph Seas in Caoes of Oil Pollution

Castalties.

Iternationad Convention for the Mevention of Pollution of (e Seac by O] (as womended on
FT Apiil 1962 and 21 Octoher 1969).

Convention Concerning the Protection of the World Cultural and Natual Heritage.

Convention on the Prohibition of Milituy or any other Howtile e of Envitonmental M- ofi-

fication Technugues,

Treaty on Non Proliferation of Nuclear Weapons,

Pt Protection Agreement for the South East Asia and Pacific Repion,
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People's Participation
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Exercise 1

Using your knowledge of Bangladesh, identify as many indivdiual
habitats and ecosystems as you can.



Exercise 2

The purpose of this exercise is to develop a set of expectations on how (o whether) the EIA process
might improve project planning and planning outcomes. Group will be divided into teams by instructor,
They are to identify a team leader and a reporter within each group. Prepare flip charts on what you
think the potential improvements and problems might be in the Bangladeshi context. '
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Exercise 3

The point of exerci s to review hypothetical case study materials, identify the environmental resources

and project consequences.

As a team interested in dvlcrmining what the potential environmental impacts of the project will be, your
job is to describe the environment the environment of the study area and determine what the potential

impacts of the project might be.

In order to describe the environment you must be able to determine what kinds of environmental
resources are in the project area. The team must first decide approximately where the project is located.
You must then use your knowledge of the area in order to identify the resources in the environment.

The next step is to determine the potential imp=~ts of the project based on your environmental description.

Below is the project description for the exercise and a map of the project area. Make any assumptions

you wish to in proceeding with the exercise.

Project Description:

A FAP flood-control and project was proposed following a flood event in which several villages were
inundated and there was loss of crops and property in several villages. The purpose of the proposed
project is to reduce or eliminate flooding and thereby improve protection of property, sustainable

agricultural production, and general public safety.

Assume that the project area (attached figure) includes two villages. There is a branch river that flows
through center of the project area. The main river forms the north and west houndaries of the project
area as shown in the figure. A small road joins the two villages. -This road has culverts that are
currently improperly operating. During the flooding, Village 1 was completely inundated and Village

2 was partially inundated.

The proposed project action is to build an embankment-cum-road along the main river to protect Villages-
I and 2. The embankment is anticipated to be approximately 5 km long and take two years to construct.
Project amenities will include restoration and rehabilitation of the branch river drainage in the project

area.
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Exercise 4

‘The purpose of this exercise is to review an IEE and determine which of the proposed project options
should move forward. Review the IEF handed out by the instructor and determine which option should
move forward. Record your reasons for or against the project moving forward on the flip chart and be
prepared to defend your apswers.
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Iield Investipations (Step 5)
Field investipations were limited to seven to ten days of informal reconnaissance by a multi-

disciplinary team.

Impact Assessment (Step 6)

At this level of detail, a screening matrix (Table C.1) was filled out by the project team. The
same matrix was used for both Alternatives | and 2, but the impacts of ‘surface water irrigation’
(operation phase) do not apply to Alternative 1 which is under consideration here. Impacts are

designated by:

4 positive impact
- negative impact

neutral impact (such as conversion from one productive land use to another)
? insulficient information to designate

Impacts are discussed in Section 7.8.

Quantify and Value Impacts (Step 7)
Quantification and evaluation of impacts is documented in Section 7.8 and Tables 7.10 and 7.11

(multi-criteria analysis).

Environmental Management Plan (Step 8)
At a pre-feasibility level, this section focuses on “identification of broad management options and

major constraints” (p. 28, ISPAN, 1992).

Mitigation and enhancement.  Flushing sluices for water exchange to maintain water
quality and some fish passage. Resettlement of homesteads left outside the embankment, in an
attempt to prevent embankment cutting when channel water levels are high. should be considered
during the feasibility study.

Compensation. Mandated requirements for land acquisition must be adhered to. Beyond this,
consideration should be given to: .

« In-kind rather than cash compensation for households whose homestead land is taken.

«  Compensation for persons other than landowners who are impacted negatively by land
acquisition and construction/infrastructure-related land use changes. Example: project
implementation could be made contingent upon successful resettlement of squatters
displaced from embankment/structure sites under local initiative: local communities could
work with NGOs to accomplish this.

Monitoring.  There is a need to define monitoring needs and methodologies at regional,
institutional (BWDB), and projects levels. This exercise should reflect (i) the need for greater
people’s participation in all project activities, which would include monitoring project function
fmd opportunities for discussion with BWDB and (ii) the need for greater emphasis on operation

and maintenance, of which monitoring can play an important role
i

|

—]
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3.2

3.3
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Feople 's participation,  There js a need at regional, inslitnlimml, anel project levels to

- . 1 3 - .
maintain enthusiasm for people’s participation, and (o develop effective and efficient public
participation modalitjes.

Disaster management (contingency planning), - Once the flood protection is
operational, investment in agriculture will likely rise. This increases the (o) amount of farmers’
assets that are at risk should an extreme flood event oceur or the embankment f4i] for any reason.
Currently in Bangladesh, these risks are’ borne by individual investors (in this case farmers).
Unsustainable solutions (such as government subsidy of crop insurance) should pe avoided
however. :

EMP institutionalization. Arrangements for sharing EMPp responsibility between BWDB
and local people would need to be worked out. Project implementation should be contingent
upon agreement on this matter between BWDB and local people.

Residual  impuc description.  This should he  generated as pat ot qhe feasibility-level
EIA. i

Reporting  and accountahiliey: framework This is an institutional question that needs
to be looked at on » national or regional scale. DOE js respaonsible tor reviewing ElAs, bhut has
no authority to enforce compliance to the terms of an ENMP. |y any case. project implementation
should be contingent  upon  the Preparation  at  qhe feasihility stage  of satisfactory

repnﬁing!acmunr:lhilil_v arrangements.
Budyger estimares These should pe generated as part of the Fe:lsihilizy Study .
Alternative 2. Proposed FCD Project with Surfiace Water Irripation Component

Note that Alternatives Fand 2 are identical exeept for the addition of 4 Surlace water irrigation
component to Alternative 2.

Project Desipn and Desceription (Step 1)
As in Section 8.3 Project Description.

Environmenta) Baseline Description (Step 2)
As in Chapter 2. Biophysical Dvscriptiun, and Chapter 3. Settlement, Development. and Resource
Management.

Scoping (Step 3)
Technical:
.Li{erature_r_c_v_ic_-.g; Presented in Chapter 4, Previous Studies.

Local community: As described in Section 3. 1.9, People’s Perception.

Bounding (Step 9)
Physical -
Gross area: 49 200 ha.

Impacted (inet) area 33.600 ha |

- -_-_‘-_\_-_-_-—__'_‘————_______‘_' -
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C.3.5

C.3.6

C.34

C.3.8

I

Impacted area outside project: possible downstream effects:

(1) Peak water levels at downstream end could increase by up to 0.5 m due to confinement
effects.  During feasibility studies, the Lmpact of this on external areas should be

assessed. ,

(2) Fish brood stock ovetwintering in the Kushiyara River downstreim of the pumping
station could be adversely affected due to lower water levels, lower flow rates, and
poorer water quality. The lowest 90%-dependable flow rate is 17.8 m’s'; and the
pumping station capacity. is 7.5 m’ s or 42% of the lowest 90% -dependable flow. Of
paticular concern would be the reduced flushing and dilution of industrial pollutants
from the Fenchuganj fertilizer factory and other sources.

Temporal: .
Preconstruction: year zero through year three (Table 8.5).

Construction: year one through year four (Table 8.5).
Qperation: year tive through year 29.
Abandonment: after year 29.

Cumulative impacts.
With other_floodplain_infrastructure: This will be looked at in the context of the Regional

Plan impact assessment.
With pre-existing no-project trends. These are noted in Chapter 5.

Field Investigations (Step 5)
Field investigations were limited to seven to ten days informal reconnaissance by a

multidisciplinary team.

Impact Assessment (Step 6)
At this level of detail, a screening matrix is used (Table C.1). The same matrix is used here as

for Alternative 1, and the impacts of ‘surface water irrigation’ (operation phase) do apply to this
Alternative. Impacts are discussed in Section 8.8. i

Quantify and Value Impacts (Step 7)
Quantification and evaluation of impacts is documented in Section 8.8 and Tables 8.8 and 8.9

(multi-criteria analysis).

Environmentai Management Plan (Step 8)
At a pre-feasibility level, this section focuses on "identification of broad management options and

major constraints” (p. 28, ISPAN. 1992). -

The EMP is the same as for Alternative 1 except for the following.

Mitigation and enhancement.  Options to mitigate the fisheries impact of the ircigation
water withdrawal need to be investigated,

Surma-Kushiyara Project Page C-4 SLI/NHC
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2.3

2.2

2.3

2.3,k

2. BIOPHYSICAL DESCRIPTION

Localion L N,
o

The Surma-Kushiyara Project covers a gross area of 49,200 ha in the northeastern part of Sylhet
district, between latitude 24° 43" and 25° 02* North, and longitude 91° 59" and 92° 30" East. The
project arca is confined by the Surma and Kushiyara Rivers from the bifurcation of the Barak
River in the east to the hills between Golapganj and Manikkona near Fenchuganj in the west

(Figure 1).

Climate

The climate ot the project area is monsoon tropical with hot wet summers and cool dry winters.
The highest temperature in the area was recorded at 40.6 C in May and the lowest at 89 C in
December and February.  The lowest monthly temperature is in January, when the mean is
18.7 C and the highest monthly temperature is in July, when the mean is 28.8 C.

Raintall distribut™on shows a general pattern of gradual increase from south to north. Average
annual raintall in the area ranges from ahout 3000 mm in the south near Fenchuganj to about
5000 mm in the north near the outfall of Lubha into the Surma River. Mean monthly raintall
varies from 9.2 mm in January to 916.5 mm in June, and mean annual rainfal’ s 3833.7 mm.
Potential evapotranspication is lowest in December at 102.6 mm/month and highest in March at

162.4 mm/month,
Land (Physiography)

General Deseription

The Surma-Kushiyara Project area consists of two topagraphically distinct sub-areas: a saucer
shaped plain of the Sada Khal basin in the eastern part of the area. and hills plus the old
Kushivara (Kura Guaig) floodway in the western part. <

The area is dotted with heels and laced with a dense network ot internal khals. Most ot the khals
originate from the surrounding Surma and Kushiyara Rivers, and drain into the main drainage
channels of the area. the Sada Khal and the Kura Gang, (each of which have several names along
their courses). Several of the khals pass through beels and supply them with fresh water from
the rivers during the monsoon. '

The ground elevations of the area vary from about 6.5 m to above 17 m PWD. The high ridges
along the river banks are about 3 m to 4 m above the lowlands in the interior part of the basin.

The locations of low-lying and hilly areas within the project are shown in Figure 1. The project
basin elevation versus cumulative area relation is given in Table A3 and graphically presented
for the area upstream from the Sheola-Chackhai Road (Area A) in Figure 2, and for the area
downstream from the Sheola-Charkhai Road (Area B) in Figure 3.

SLI/NIHC Page 1 Surma-Kushivara Project
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2.3.2 Soils

Soils in the Surma-Kushiyara project area were developed from alluvial sediments laid down by
the Surma and Kushiyara Rivers. Heavy clay soils occur in the deeply flooded basins. Silty clay
soils occur on low, smoothed-out ridges and basin edges. Silty clay loams are found primarily
on ridges while medium texture soils (loam to silt loam) occupy the highest topographical

positions. L

The finely textured soils (silty clays and clays) are poorly to very poorly drained,.grey to dark
grey in colour and have low available moisture holding capacity. Maderately fine textured (silty
clay loam) and medium textured (silt loam) soils are olive brown to grey in colour, imperfect to
poorly drained and have high to moderately high available moisture holding capacity. The ———-
natural fertility of these soils is moderate and they are capable of producing fairly good crops.

2.4 Water (Hydrolopy)

2.4.1  Runoll Patterns
The hydrological regime of the Surma-Kushiyara basin is governed by the Surma and Kushivara

Rivers. distributaries of the Barak River.

The Barak River is about 400 km long and has a drainage basin of 25.263 km?® which is located
in India. The upper part of the basin is hilly with mountains reaching 3000 m above sea level.
The river descends to about 30 m PWD in the flood plain before it enters Bangladesh at
Amalshid. where it bifurcates into the Surma to the north and into the Kushiyara to the south.

The Surma and Kushiyara Rivers. which low on the higher ridges, define the natural boundaries
of the project basin. As the interior part of the basin is below the banks of the rivers, the rivers .
dominate the Hooding and also control drainage from the project area.

The Kushivara River does not have iny tributaries within the project boundary (the Sonai River
channel in India has been closed), and all the discharge of the river comes from the Barak.

The Surma has ihree right bank tributaries, the Baliachara. the Gumra. and the Lubha Rivers.
The Balinchara and the Gumra Rivers have small catchments (132 km® total), and as they pass
through a large Qood plain before joining the Surma their floods are moderate. The Lubha River
has a catchment of about 724 km?, most of which is in the Cachar Hills of Assam in India. It
carries high peak flash tloods which discharge into the Surma at Bandarbari about 40 km
downstream from Amalshid. During the monsoon, following rainstorms, the Lubha flood inflows
cause the current in the Surma to reverse in the entire reach from Bandarbari to Amalshid. This
condition can last for several hours. '

The Surma and Kushiyara Rivers are in thelr flood stage between April and November and water
enters the area at this time through open khals and by overbank flow.

2.4.2 Flooding
The Surma-Kushiyara Project area experiences two types of floods: the pre-monsoon Hlash floods
occurring from March to May, and normal monsoon tloods occurring hetween June and October,
::l)l snmic vears, flash oods may also appear during the post-monsoon period from October to
ecember,

Surma-Kushivara Project Page 4 - SLIINHC |
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Most of the pre-mansoon floods (up to 1:10-year before 15 May) are within the riverbanks but
water can enter the project area through several open spill channels.

During the construction of the Surma embankment all left bank spill channels were closed.
Subsequently, several khals are being reopened and closed annually. The Kakura Khal, which
was also closed has been opened and now remains open.

According to lacal residents, the Kakura Khal used to be a small channel and the Syrma water
would enter the khal only during high river stages. Since the embankments were constructed,
flow in the Kakura Khal increased and its channel is eroding at high rate. Presently this khal is
the main source of pre-monsoon floods in the lower parts of the project area near Sheola and

Erali Bccl,l

The estimated intlow through the Kakura Khal is about 200 m’/s. Since the Sada Khal is silted
downstream of the Sheola Road Bridge, the inflow from the Kakura Khal causes flooding of the
lands in the upper part of the basin. In the post-monsoon the Kakura Khal drains back into the

Surma River.

In addition to the open khals, during the monsoun. the Surma left embankment is breached or cut
by the public in several places. Some cuts are made to facilitate navigation across the Surma-
Kushiyara basin and other are made by farmers. apparently to bring silt into the low beel areas.

Five khals remain open on the Kushiyara River: Jagirdari, Napit. Kharati (an outfall of the Sada
Khal). Aval and Karam Khal. The offtakes of these khals are partly silted and they serve as
Kushivara high water spill channels during the monsoon season. Other Khals are closed or
completely silted.

Intensive siltation in the lower section of the Sada Khal. coupled with flood inflows from the
Surma through the Kakura Khal prevent drainage and intensily basin Nooding during the pre-
monsoon and monsoon seasons.

At present the project is emhanked along the entire Surma boundary and along the Kushiyara
from Amalshid to Chandrapur. However, due to the existence of the open khals (mainly the
Kakura Khal) the middle and lower part of the area is subjected to pre-monsoon tloeding.
During the monsoon hetween June and October), about 80% of the project area is flood affected.
During this period. the Surma and Kushiyara Rivers stages are close 1o or above their banks.
Also during this period. most of the flood inflow into the basin is from the Surma. and during
peak floods, the two rivers are interconnected through the Kakura-Sada and other khals.

Drainage
Water levels in the Surma and Kushiyara Rivers remain above the hasin level for most of the
monsoon season. which restricts gravity drainage.

Drainage from the project is etfected through the centrally located Sada Khal in the upper part
of the basin and through the Kura Gang (an old Kushiyara channel) in the lower part of the
project. The Sada Khal hasin has a dense network of khals and beels which retain as well as
drain local runotf into the Sada Khal. However, the outfall ¢f the channel is partially silted and
most of its monsoon discharge Hows across the Noodway intg the Kura Gang which empties into
Damrir Haor near Fenchugan) '

|

|
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2.4.4

2.4.5

At the end of mons. - the Kushiyara and Surma stages fall rapidly, the water accumnulated
in the project basin dra. " into the rivers; initially through several of the open khals and
later on only through the K. +d the Sada Khals.. Since the lower cection of the Sada Khal

is silted, towards the end of the w. iage period the part of the basin upstream from the Charkhai-
Sheola road drains only to the Surjna through the Kakura Khal. As a result, post monsoon

drainage is slow.
Water Bodies .

Open water bodies )

About 65% (22.850 ha) of the project area is scasonally inundated to a depth of greater than
0.3 m of which 3% (700 ha) is perennial beels. The larger permanent water hodies are: Anwa
Gang, Balai [Taor, Chechua Beel, Chatal Beel, Chapti Beel. Chunnia Beel. Dubail Beel, Dubag
Beel. and Frali Beel. Sada Khal and Kura Gang are the two major drainage systems in the area.
Most of the khals which drain into these systems are spill channels of the Surma and Kushiyara
Rivers. Most of the khals in the Surma-Kushiyara basin are seasonal . The size of these open
water bodies is decreasing due to siltation.

- Closed water bodies

In addition to the open beels and khals tliere are over 10,000 ponds and ditches used mainly for
fish production. There are 4594 ponds in the project area covering about 355 ha of land, and
more than 6000 ditches suitable for seasonal fish production. More than half of homesteads in
on high land have ponds.

Surface Water Availability
The Surma and Kushiyara Rivers are the external source of water in the Surma-Kushiyara Project
area. During the rainy season. spills from these two rivers angment the discharge in the Sada

Khal and in the Kura Gang which are the main drainage collectors ot the upper and lower part

of project area respectively. Towards the end of the dry season the internal khals dry up.

Sunna River

Within the project houndary, the Surma River conveys a part of-the Barak River discharge and
the discharges of its right hank tributaries; the Lubha. Gumra, and Baliachara Rivers. The
Gumra and Baliachara are small streams which are dry during winter season.

At the bifurcation. the channel bed of the Surma is higher than that of the Kushiyara, and as a
result the inflow from the Barak into the Surma is lower. It varies from about 40% of the Barak
discharge at high stages to nothing at the low stages.

In an average year, during the dry months between January and March, there is no flow in the
Surma between Amalshid and the outfall of the Lubha River. The dry season flows in the Surma
measured at Kanaighat Station No. 266 originate mostly from the Lubha River.

The mean monthly discharges in the Surma River recorded at Kanaighat range from a 2.7 m¥/s . _

minimum in March to a 1960.3 m'/s maximum in August. For details on water levels and
discharges refer to the tables in Annex A.

Surma-Kushivara Project Page 6 © SLI/NHC
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2.4.6
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Kushiyara River
Starting at the bifurcation. . the Kushiyara River has a higher bed slope and « deeper

than the Surma River. The ... ibution of the Barak flow into the Kushiyara : from about
60% during high river stages to about 100% during low river stages. '

The Kushiyara does not have any branches within the project bovs , since the left bank Sonai
River channel in Karimganj in India has been closed. All the = hiyara right bank khals within
the project are spill channels. The Sada Khal (Kharati ¥* - at the outfall) and the Kura Gang
convey spill waters of the Surma and Kushiyara Rive: .nd local basin runoff.

There are three hyvdrometric stations on the Kushiyara within the project: Station No. 172 at
Amalshid. Station No. 173 at Sheola. and Station No. 174 at Fenchuganj. Long-term stage and
discharge data are available at Sheola, and stage data are available at Amalshid and Fenchugan;.

The mean monthly discharges in the Kushiyara River recorded at Sheola range from a 37.0 m'/s
minimum in March to a 2188.1 m%/s maximum in August. The water level and discharge data
are presented in Annex A,

Sada Khal

The Sada Khal. which has different names at various locations. is the main drainage collector of

the upper basin of the Surma-Kushiyara Project. It originates as Rahimpur Khal at the eastern

end of the basin and falls into the Kushiyara as Kharati Khal about 10 km downstream of Sheola -

Bridge. During the rainy season it carries the inter-riverine raintall mmotf and the combined
flood spills from the Surma and Kushiyara Rivers. During the rising river stages. when water
from the rivers enters the basin. the Sada Khal does not drain into the Kushiyara through its
outfall (the Kharati Khal), but rather is diverted over the floodplain into the Kura Gang which
empties into Damrir Haor at the western end of the project. As river levels hegin falling, the
hasin deains hack to the rivers through the open khals, However. due t siltation ot the channel
downstream ot the Sheola Bridge. late post-monsoan drainage (through the end ot December)
trom the Sada Khal basin is into the Surma via the Kakura Khal.

A gauging station, was installed in the Sada Khal at the road crossing at Sheola in 1952. Water
level and discharge data for the wet months from June to November are available until 1977,
The highest low was 1970.6 m'/s. recorded on 4 August 1964 at a stage of 13.05 m PWD. and
the highest stage was 14.06 m PWD recorded in 1966. The Sada Khal water records represent
a4 combined 1ow of the local runoff and the spills from the Kushiyara and Surma Rivers. The
water data from the Sada Khal Station No. 173A are provided in Annex A.

Ground Walter

The area is a part of the Upper Meghna Valley alluvium. Sediments carried by the Surma and
Kushiyara Rivers have gradually built up the lind. The deposits are predominantly tine textured
silts and clays which have poor water bearing capacity. Therefore, there is a limited possibility
of Tocating a pood aquifer at a shallow depth.

Seven explocatory bore holes were drilled within the Surmi-Kushiyara hasin in 1965 as put of
the Upper Kushiyara Project feasibility investigation. The results of the boring (Table A.13)
show that the upper soil strata contains mostly clay and silt.  This indicates that thére may not
he sutficient ground water pote  wal to support a reliable tube well irrigation Syslemi

|
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There is, however, sufficient ground water to meet domestic requirements. Department of Public
Health Engincering (DPHE) installed over 2000 hand tube wells in the area by 1990. Findings
of the field investigations conducted In the area In 1992 under the FAP 16 Environmental Study
reveals that most of the HTWs have adequate water supply during the dry months of March and
April. Many wells, however, are not in an operating condition (ISPAN, 1992).

2.5 Land}\\’nlcr Interacltions )

2.5.1 Siltation . |
Serious siltation occurs at the offtakes and outlets of the khals which flow into and out of the

Kushivara River.

There is no siltation associated with khals originating in the Surma River. This may be attributed
to the fact that the Surma has a higher water profile than does the Kushiyvara. The corresponding
velocities are also higher and prevent sediment deposition at the offtakes of the Surma’s
distributarics. The sediments carried with the flows from the Surma are deposited in the beels
and in lower reaches ol the basin drains. .

Intensive siltation takes place in various khals and beels. These include Rahimpur Khal upstream
and downstremm of the regulator, olftakes annd upper sections of Senapati. Muskendar, Shiker
Mohal Khal. Dubail Beel, July and Urban Beel. Also, the lower section of the Sada Khal and
its outtall (Kharati Khal) have seriously intilled with sediment. With the exception ot the Sheola
Khal. all of the Kushivara right bank khals downstream from Sheola are partly or completely
silted at their outfalls.

Water llows trom the rivers into the basin. and siltation of the khals and beels in the upper part
of the project area impacts on fisheries. Siltation of the khals in the lower part of the project
causes drainage congestion and intensities ooding, primarily during the pre-monsoon season.

2.5.2 River Erosion

River hank erosion and breaching of the embankments occur along both the Kushiyara and Surma
River. FErosion rates are generally low and occur due to progressive migration of the river’s
meander pattern. This process is driven by secondary currents in the channel which deposit
sediment on the convex side of the meander bend and scour material from the Guwr (concave)
side of the biend.  As a result, local sloughing and slow bank retreat are occurring at virtually
each of the sharp bends in the rivers. Erosion rates on the Kushiyara and Surma Rivers are
limited by the cohesive nature of the banks and the low velocities of the river,

The highest rates of bank erosion have occurred near Amalshid at the point where the Barak
River divides to form the Surma and Kushiyara Rivers. According to available historic maps,
the location of the bifurcation appears to have shifted considerably over the last 40 years. This
shifting has produced erosion rates of 15 m/year on the Surma and Kushivara Rivers. Recent
surveys have shown that the banks are continuing to retreat in spite of temporary protective works
that have heen constructed,

2.5.3 Crop Damage
Flood damaaes agcicultural crops almost every year. Because ol poor drainage, flood water
remains in the helds for long periods. This delays seedbed preparation and transplanting of both
aman and horo - As a result, some lowlands and medium-lowlands remain tallow. During April

[
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and May, flash floods often destroy the early growth of aus and broadeast aman. These floods
can also damage standing boro prior (o harvesting. Transplanted aman is affected by seasonal

floods and by late fMash floods.

At present, due to the inadequate drainage and flooding the agricultural potential of the project
area is not fully utilized. Part of the, cultivable land remains fallow, and the present crop
production is low due to food damage.

Wetlands and Swamp Forest

Natural Wetlands

There are two very important wetlands situated within this project. The most important is Balai
Haor consisting of four perennial beels (Dubail, Jugni. Khagra. and Singaikuti) with a combined
area of about 300 ha, The haor is situated in between Sada Khal and Kushiyara river and on the
west side of Ateram Zakiganj hy-pass road. Itis a medium sized. Mat-shallow wetland which is
a very good habitat for numerous submerged and rooted Noating plants, It also acts as an
important stopover tor large numbers of migratory watertowls — patticularly ducks.  In terms
of wildlite. the threatened Smoath Indian Otter still inhabits this haor. Rana temporalis, a
very rare amphibian is also reported in this wetland. This wetland meets at least three of the
criteria for wetlands of international importance under the Ramsar Convention: criterion 1(d),
it is an example ot a specitic type of wetland, rare or unusual in the appropriate biogeographical
region;: criterion 2(h), it is of special value for maintaining the genetic and ecological diversity
of a region hecause of the quality and peculiarities of its lora and fauna; and criterion 3(b), it
regularly supports substantial numbers of individuals from particular groups of waterfowl,
indicative of wetland values. productivity and diversity.'

The second most important wetland is Erali Beel with an area of about 320 ha. The main beel
has two sister heels — Boomail beel and Chatal beel which are near and are connected by Kura
Gang. Erali Beel is relatively small in size but deep and is surrounded by small hills. There are
three small islands inside the beel ¢reated by those hills, These islands and the surrounding hills
have-a unique mixed plant community consisting both wetland and hilly plants. This beel is also
a preferred stopover tor migratory hirds and the very rare Hen Harrier was observed in this
heel®.  The smull islands serve as a nesting ground for freshwater turtles. This area is also
pupulated hy some other smaller mammals including ouers. fishing cats. and civets.

Swamp Forest Trees
There is no swamp torest within this project area, but individuals of these species can be found
in homestead proves. '

S — s —: i
U Montreux Proceedings, Vol [ Annex |, Rec. € 4.2 (Rev) :
T De. DO Sceort and SOMOAL Rashid, Orni{lmlngy Main Sutvey, NERP 1992
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3. SETTLEMENT, DEVELOPMENT, AND
RESOURCE MANAGEMENT

Hum:n Resources Tible3.d: Corrent Land Use
Land Use and Settlement Patlern |
' Us ,
Land Use e Area
(ha)

Current land use is summarized i in Table 3.1.

Cultivated (FO+F1 +=F2 +3) 33.600

Sewtlements,
Villages are mainly 1ound wlong the levees of Homesteads . 1230
the  Surma-Kushivara  Rivers and along
various road sides. Exceptions are along the
hills of Golapeanj and the Beunibazar area. Ponds S00
The river hanks and Sylher-Zakiganj road

Bueels 713

sides are Jensely <ettled. while settlements Channels ) 190
tend to be more sparsely scauered along the ills 1537
foot of the hills, While <ettlements are also

found along the warious roads, they are Fallow’ 1900
sxtremely sparserin areas where the land :

© P Inlrastructure- 2930

2levation is very low,
i .\‘[ulli-use I-'I.Ild, “-'Cli:lllds, g[n?_ing 131'1(!5.

Fleod Damage to Housing village grounds. Includes F land.
Generally. there has heen very Hittle monsoon * Govermment-owned Land not appeanng
ood Jamage W the villages, except 2rosion elsexhere.

ol homesteads v certain levels along the

Kushivira River.  Muore recently, however,

many villages along the Kushivara as well as

along the interior sides are reporting damage to homesteads as it result ol Mash Moods between
July and September. The danuge mainly results from ov erhank Kushivara low and trom water
intrusion through the breaches  Obviously, the lower the elevation at which homesteads are
placed. the worse is the risk ot tlaoding.

Coping ‘Errn!eq:rs

Homestead plattorms are usually raised up to one meter to avoid monsoon Hooding. Wave action
which erodes homestead plattorms in some areas of the region is almost non-existent here. Flood
waters from the monsoon tlash loods usually recede from the homesteads within two or three
days. If there is severe Hooding, villagers generally make platforms inside their houses and shift
their belongings to a saler place. In such situation, the poor sulfer the most.

Demopraphic Characteristics

The total population of the project area is estimated to be 376.000 ot whom 184.300 are female.
The vender ratio is calculated o be 104 (males to 100 temales).  The total houszeholds. are
estimated 1o be 60,200 within 470 villages. The populationincreased hy 27 7% between 1981-91
in the district of Sylher

SLI/NHC Page 11 Sutma-Kushivara Project



3.1.3

Tahle 3.2: Population Distribution by Ape Group (%)

N

o/

Sex Population Age Group (Years) Total
0-4 59 | 10-14 15-54 55-59 > 60

Male 16.4 15.9 14.0 45.6 2.0 6.1 [ 100.00

Female 17.5 16.9 13.6 46.2 N 4.5 100.00

Tatal 16.9 16.4 13.7 15.7 16 | 56 100.00

.S.;lmu-,- nns, 1981 Population Census

The colort disteibution tor males is: 32% are helow 10 years ol age. 45% are between 15 and
54 yeurs of age. and 6% are above 60 years of age. The corresponding distribution tor females
is 33%. 46% and 4% (see Table 3.2).

The average population density is 764 persons per km®, with density ranging from a maximum
of 893 persons per km® in Golapganj to 456 persons per km® in Kanaighat. The average
household size in the area is estimated to be 6.25 persons.

Quality of Life Indicators
Quality of life is usually determined by several key indicators. Those described here are literacy,
access to health, sanitation. and pure drinking water facilities.

Literacy

In the project area the literacy rate is found to be extremely varied. According to the 1981
census. the literacy of the population at § years of age and above varied from 14% in Kanaighat
thana to 28% ‘in Beanibazar thana. The corresponding figures_or females were 6% and 21%
respectively for the same thanas.  The rate appears to have increased over the last 10 years.
According to the 1991 census, the literacy rate for all people of Sylhet district is recorded as 25%
for both male and female.

According 1 the 1981 census, school attendance in the project area for all children 5 - 9 years
of age varies from 22% in Kanaighat thana to 40% in Beanibazar thana. Attendance for females
in this age cohort in these two thanas varies from 16% to 37% respectively.  Attendance for all
youths between the ages of 5 and 24 is 18% and 32% for these thanas while the corresponding
attendance tor females is 10% and 26%.

The situation is worse for the rural poor. They can not alford to send their children to school.
Moreover, many villages, especially in Kanaighat. and Zakiganj thanas, have no primary schools.

The average number of primary schools per 10,000 population is estimated to be 5.5 for Sylhet
district (BANBEIS, 1990). '

|
|
|
|
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Access to Health Services Ly '
The district headquarters of Sylhet has a medical college with a hospital and all thanas have

hospital facilitics located at their headquarters. Access (0 health services is generally limited for
rural villagers and is out of reach of the poor. According to the Directorate General of Health
Services (1992), there is one hospital for every 162,190 persons and one doctor for every 9915
persons in the district of Sylhet. One hospital bed is meant for 2351 people. Immunization
coverage of children below two years of age is quite high for the project area. The rate varies
from 45% in Zakiganj thana to 65% in Golapganj thana (1990).

Rural Water Supply -
Detail information on dccess rural water supply for drinking purposes are not available for the
project aren. However. for the rural areas of the district ot Sylhet. DPHE' reports the
availahility 'of one working tube well for 134 persons. In 1990, 59% of the households had
access W fmt;;hlc water in the district, 1t is noted that most tube wells are located in the houses
of the rich. This results in the poor having very limited acc2ss o potable water.

Sanitation

Specitic information i sanitation facilities are not available at the project level, During tield
reconnaissince, it was noted thatopen space Jefecation is a common practice in the rural villages.
particularly tor males, Women generally use kutcha latrines or defecate at a tixed spot which
is protected by banana or hetel nut leaves. Sanitary latrines aie uncommon in the village
environment. except for the very well-off and educated lunilies.

Employment and Wape Rates

Village employment opportunities are mainly limited to agricultural activities. The major crop
in the area is t aman: emplovment tor men is mainly limited to transplanting which occurs
hetween August and September and harvesting which oceurs in lite November and December.
Emplovment Juring boro cultivation is limited to the Tabourers living in low-lving villages

The wage rates tor male auricultucl Labourers varies from Tk 40 - 30 with or without a meal per
day during peak avricultural months  During manths when there is no agriculture work. the
wage rate varies fom Tk 25 - 35 Jvis reported that during the monsoon months. some labourers
wark on sand amd stwone carrving activities,  They are usually involved in transporting these
materials trom the quarries at the Sarigoyain and Lubha rivers (o various construction and sale
centres throughout Sylhet district. The average daily income trom this activity varies from Tk
60 - 100. During months when employment opportunities in apriculture are limited. some poor
people migrate o Sylhet city 1o work as rickshaw pullers, as construction workers. or sometimes
in household activitics  Employment opportunities for women is very limited in the area, except
for the Rural Maintenance Program of CARE, where a tew poor womeri are employed. Women
generally migrate 1o Sylhet city to pertorm household works. but their numbers are very limited.
Many villages hive no such migrant woman labourers.

Migration to outsitle countries. particularly to the UK, is common in Gulappanj and Deanibazar
thanas. However, such migration is less in other thanas of the project area.

VDI 1 a2
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There is in-migration into the project area, mainly from Mymensingh and Noakhali. They come
to the project area and stay seasonally to work on harvesting of rice crops and earth work.

- wp M b

3.1.5 Luand Ownership Pattern )
Land ownership is extremely skewed in the project area. Nearly half of the households are

landless (with cultivable land less, than 0.2 ha). Among the landless, about 1.5% have no
homesteads of their own. If the definition of landless includes landholdings up to 0.4 ha, the
number of households included increases by an additional 10%. Among the others, the small
(0.21 - 1.00 ha), medium (1.01 - 3.00 ha) and large farmers (more than 3.00 ha) are 26%, 19%
and 5% respectively.

The project area has litde uncultivable land except for the deeper wetlands,  As such, there are
no community pastures in the area. The price ot agricultural land varies from tk 15.000 to
th 40.000 per ker (0.12 ha) depending on the quality of the land and the intensity with which it

cun he cropped. .

3.1.6 Land Tenure

Owner operation is common in the ared. A few large Lind owners, particularly from Golapganj
and Beanibazar thanas, share gut their lands to tenants for operation. The share cropping system
is that one-halt ol the produce is retained by the land owners but they provide no inputs. < The -~
leasing out of land in kind (chukti) is almost nonexistent in the area. However, feasing out of
land with advance cash (pattani) is practised in some cases. The usual rate for such arrangements
varies from tk 500 to tk 2000 per ker (0.12 ha) and this is paid in advance to the land owner for
one year, Landless peaple have very little access to land under this tenurial arrangement due to
their inubility to provide the cash after which they must still purchase agricultural inputs.

3.1.7  Fishermen
Traditional tishermen in the project area are very small in number. However, fishing is now
practised as a profession by many poor people. particularly during monsoon months when they
can tish in open water. Such non-traditional fishermen are increasing and they are larger in
number in the low lying beel areas.  Additional intormation on tishing practices and so on is
given in Section 3.5.1. .

J.1.8  Situation of Women
The strict gender division of Tabour in farming households emails the high dependance ot men
and women in agriculture production. Women's contribution, however. tends to be be less
recognized . Tn Konaighat, Jaintiapur, and Gowainghat thanas. female seclusion is enforced mote
strictly than elsewhere in Sylhet. While in the city of Sylhet, women move with some freedom.
their movement elsewhere in the District is highly restricted. Some poor women are reportedly
working outside their homes in the CARE Road Maintenance Program.  Others collect wild
vegetables, fuel, and even catch fish with small fishing traps. These activities, however, tend
to lower their families prestige. Education levels in the project area are also very low for both
females and males and contraceptive acceptance is low. It is important to recognize that an
accurate reading of women's situation in the context of the proposed project will require an extra
etfort since these women are not easily accessible — particularly by male outsiders.
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3.1.9 People’s Perception

General ‘
Local people's perception of their problems were solicited. These were related mainly to water
and its impact on their livelihood and their suggestions as to the nature of interventions which
solve these problems, These were cullccimd through personal interviews, group discussions and
meetings with various cross-sections of people during the relatively short (7 - 10 day) field work
in the project area. These are described below.

Problems P ‘
Flooding, both pre- and monsoon, was described as a major problem of the area. This Hooding

mainly damages rice crops. Boro and aus are atfected by pre-monsoon Hoods between April and
May and accumulated rainfall. These tlash tloods enter through various breaches/canals from
the Kushivara river.  There are also a number of smaller pockets so alfected throughout the
project arei. .
Monsoon tash Hoods during July and September damage taman, particularly in Zakiganj and
Kanaighat thanas. The tlood waters enter from the Kushiyara and the Surma Rivers overtopping
roiads and embankments and last for 3 to 5 days in the upper areas There are 2 to 3 such
occurrences reported in every monsoon period.

Drainage congestion is another important issue as perceived by the tarmers, particularly around
the lower beels, where boro is grown. Similar congestion problems are reported by farmers from
other localities of the area. This is because of silting up of the internal drainage canals as well
as the rivers. In this context, Rahimpur khal and Sada khal are mentioned as a major problem
since they have silted up in many places. Silting of the Surma and the Kushivara Rivers was also
referred to as o serious cause of Nooding in the area,

Erosion ot the Kakura khal is also mentioned as a serious problem ol the aren.

Subsistence and poor fishermen stated that the prohibition of open water tishing by jalmohal
leasees was tar them o major problem. This practice was attributable to the intluential and
powertul Teasees.  The lishermen cooperatives under the New Fisheries Manavement Policy
generally did notadoptthis practice. [t wis also noted that where the leases were taken by local
fishermen. much more care was tuken to ensure the sustainability of the resource.  Fishermen
considered that the major problem for fisheries was overtishing though they also stated that roads
and embankments in the Mood plain also reduced fish production. Concern was expressed that
fish migration into the project area would be reduced if a project was constiucted which closed
the Sadar and Rahimpur Khals.

People generally expressed the need for the water transportation network 11 4 proposed project
did not provide tor this transport, there would he a need to cut embankments during the early
monsoon manths

Suggestions
Numerons sugestions were put forward by local people.  However. some sugeestions are meant
tfor very small and localised issues, The most common are:

i 3
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Re-excavate the Sada khal and Rahimpur khai to the extent necessary for internal

navigation and drainage purpose.
Develop the entire Fushiyara right bank and Surma left bank to protect intrusion

of flood water into the project area’

. Dredge the Surma and the Kushiyara rivers.

. Construct sluice gate at Kakura khal with provision for hoat passage.

. Lease jalmohals only to local fishermen.

. Allow poor and subsistence fishermen to catch fish in the flood plain.

. Conserve sufficient fish habitat, particularly in the kanda, for normal production
of fish.

. Retain adequate provision for fish movement from the rivers to the beels,

. Any structures on the Sada and Rahimpur Khals should allow provision for
navigation,

3.1.10 Local Initiatives
Intormation on specitic local initiatives to aveirt Nood-related problems in the project area were

not collected during the field visit. However, people stated that it is their teaditional practice to
arganize local people to counteract crisis which arise as a result of flash tloods and drainage
congestions.  The main activity is to construct dams on various localised canals to stop the
intrusion of pre monsoon flash Hoods to save the horo crop. They would also assemble to re-
excavate canals for quick deainage. This is generally done on a voluntarily basis by the villagers
around a particular canal which is threatening their property. More recently the Union Parishad
also allotted wheat for this purpose.

3.2 Water Resources Development

3.2.1  Flood Control & Drainape
The existing water development infrastructure in the project area includes Hood embankments
along the Surma and Kushiyama Rivers, three Nushing/drainage regulators, and river bank
protective works at the Amalshid bifurcation and at Zakiganj town.

Surma mbankment :

Construction of the Surma left embankment, Tocally called the "Surma Dyke”, begun in the early
19505 The main purpose of the embankment was to protect homesteads along the river.
Records of design or construction of the first embankment are not available, hut the 1960
irrigation ‘maps show a continuous embankment from Sylhet to Charkhai. . Construction of the
section from Charkhai to Amalshid was begun in 1963 and continued until completion in 1985.
In 1973 the SARM Upper Kushiyara Project Feasibility Report was accepted by BWDB, and the
remaining portion of the embankment was constructed according to the design criteria set out in
the Feasibility Report.  The 1973 design was for protection of the area with embankments
designed for 1:10-year return period flood. The proposed cross-section of the embankment was:
4.27 m crest width and side slopes 1:3 on river side and 1:2 on country side. Since 1985 BWDB
carries annual maintenance and repairs of the Surma embankment under FEW Programme.

The Surma embankment, as constructed, varies greatly in height and cross-section. It is about
1.0 to 2.5 m high, has about 2.4 1o 3.0 m crest width and about 1:2 side slopes.  The
embankment does not have a sufficient set hack and in many places it is located right on the river
bank.  Embankment erosion by river low and public cuts frustrate the ﬂh]‘[‘cli\'t‘. of Nood
prevention,

.
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3.2.2

3.3

Kushiyara Embankmnent
Kushiyara embankment construction has been carried out locally over the last 30 years, and at

present it extends from Amalshid to Chandrapur (about 65 km). The main purpose of the

embankment is to protect homesteads along the river. The alignment of the embankment is along

the high ridge. in some places close to the river bank, it is about 1.5 m high, has a 2.4 m crest

width and 1:1 side slopes. Unlike the Surma embankment, there are no public cuts in the

Kushiyara embankment, but because of its proximity to the river, erosion and breaching during
I

peak floods is a problem.

Structures
Along the Surma there are twd flushing/drainage regulators: a single-vent (1.5 x 1.8 m) Moulavir

Khal Regulator in the Surma embankment to control the low to Erali Beel, and a two-vent (1.5
x 1.8 m) Sunam Khal bridge cum regulator located about 1 km inland from the Surma River.
These regulators, constructed in 1980 and 1985 respectively are in good operating condition. The
Moulavir Khal was re-excavated in 1991,

One three-vent (1.8 x 2.4 m) bridge cum regulator was constructed in 1987 tlong the Kushiyara
at Rahimpur. This regulator is used for Nushing during monsoon. nainly for pisciculture. The
structure is in vood condition but the khal, which was closed prior to the construction of the
regulator, tills with silt and needs to be re-excavated every year.

Irripation

At present horo crops are grown in about 5,000 ha. using water conserved in local beels and
khals at the end of monsoon, Teaditional irrigation methods are used lor irrigating the local boro
grown in lower Tands and low lilt pumps are used tor irrigating HY'V horo rice (about 1,700 ha)
grown in relatively higher lands. Only one deep tuhe well and several shallow tube wells are in
operation in the project area.

Surface Water

There is no externally planned surlace witer development in the area. [ ocal farmers manage the
existing low lilt pump irrigation which is hased on the internal witer stored in the basin at the
end ot monsoon. There is no irrigation from the Surma and Kushiyara Rivers within the project
boundary.

Groumd Waner

Essentially the present eround water development in the project area is lmited to hand tube wells
for the supply ot deinking water. The water potential of the deep aquiler is poor. which limits
development of tube well irrigation (Section 2.4). :

Other Infrastructure

A Rouads and Highwavs Department regional highway runs through (he project area from
Golapganj to Zakiganj via Amalshid and from Charkhai to Sheols Feeder roads connect the
Hrghwn:v w:’[h Mug;w Bazar. Sunampur, Chagli Bazar, Kanaighat, and Zakiganj with Atgram
and Kaliganj Bazar . These roads are above the average annual Hood Tevel and sutter littlé Nood
damage.

:
l
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3.4

Table 3.3 Present Crop Production

Crop Damage Free Arca Damaged Arca Total
" TN Production
(In) (1tha) (1) (ha) (Uha) )

b aus 1830 1.3s | 2.87.5 | 6750 LIS || 62 10,050.0
hyv aus 125 3.5 168.8 700 3 21000 | 2,568.8
b aman 3530 135 | 647715 1760 l4s | 2.552.0 8.729.5
It aman 2590 205 | 53095 | 9500 185 | 17.575.0 22,884.5
hys anmn 175 395 | 1.0s63 | 1350 355 | 47925 5.878.8
[ boro 7910 225 | 171975 | 1750 175 | 1.062.5 20.860 0
hey boro 2310 155 | 10,5105 | 1450 175 | 54378 | 15,9480
pulses 176 085 149.6 149.6
GG 537 0.75 1103 4103
peligga’ 59 225 132.8 1328 |
vegetables 353 3.78 1.323.8 - 1,323.8

Construction was started on @ new leeder road linking Zakivanj with Sheola along the right bank
of the Kushiyary in the late 1980s. With 20 bridges and culverts completed. this work has been

deterred.

There are about 90 km of village roads in the project area. out of which about 40 km are not
accessible during the monsoon season due to looding. The Hooded roads are damaged annually.”
with an average damage rate estimated at about 15% ot the capital cost.  This translates into
average annual flood damage of Tk 1.140.000.

Agriculture

Agricultural crops are damaged almost every year in the project area by floods and drainage
congestion. During April and May. flash oods often destroy maturing local and high yielding
varieties of horo rice. The situation is turther aggravated by the accumulation of rainfall due to
poor drainage. Water levels build up during pre-monsoon and during the monsoon season, and
damage occurs to all rice types. The present cropping patterns and the crop production are given
in Tubles 3.3 and 3.4.

Information with respect to average yields obtained under damage-tree conditions, crops
damaged. percent of the crop area damaged. yield reduction due to crop damage etc. were
collected by interviewing farmers in the project. These data were analvzed to obtain the total
production and are presented in Table 3.4,

B

Surma-Kushivara Project Page 18 " SLI/NHC

<



L7

3.5.1

Table 3.4 Present Crop Pitterns

Crop Pattern o Fl F2 ° Fl Total
b-aus - hyv aman sas (15) | 1100 22 | 1625
b-aus - It aman 1925 (55) | 3600 (72) 1080 (17) 6605
b aus - rabi 3150 (10) L - 350
hyv aus - It aman - rabi 535 (1s) | 300 (6) B 825
It aman - Lillow 175 (5) 5310 (59) - S48S _
b aman - fallas 2070 123) 3220 (20) $290
s bora - Eill 540 (6) | 3270 (20) | 3760
| bora < tallow 660 (60) 9660
Toul 3500 5000 9000 16100 13600

Numthers within parenthess imlicate percent of enltivated area under the respective lund npes.

Crop marketing patterns within the project area, like in other areas ol Rangladesh. are largely
traditional.  Producers are compelled to dispose of part or, in some cases, all of their crops
immediately upon harvest. The reason for farmers’ inability to store their crops is variously: i) a
need for cash: ii) lack of proper storage facilities (these typically consist of granaries located
inside the household’s main house): iii) crop loan obligations: or iv) tenure crop division
arrangements.  The producers are then frequently obliged to replace this food grain at a much
higher price to meet daily consumption requirements. It is estimated that only 20 to 25% of the
production actually enters commercial markets. Private traders handle about 90% of this amount.

Homestead aericulture production varies with the level and size of homesteads.  On higher
homesteads. which tend to be larger as well, trees (banana, mango. jackfiuit, betel nut. bamboo.
and 50 on) are common, providing truit, fuel, and building material tor use/consumption or sale.
Lower, smaller homesteads have lewer trees. Most of the vegetables consumed by farming
families are produced on the homestead plot, or on lower land adjoining it. Most farms keep
poultry and many have cattle.

Homesteads are an integral part of the farming system. Courtyards are used for post-harvest
activities (threshing, winnowing, parboiling, drying). Cow dung and compost made of domestic
waste are used to fertilize agricultural land.

Fisheries

Floodplain lishery

About 15 important permanent beels: exist within the project area of which the Erali beel
complex, Dubail beel, Jugni beel, Khagra beel are the most renowned for lish production. Beels
serve as overwintering refuges tor the :s;wuius present in the area During the monsoon season,
water from the Surma and Kushiyiea lli\*urs flows in through open khals, hreached dykes, and

|
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3.5.3

Table 3.5 Major Fish Species in the Surma-Kushiyara Flood Plain

BOROMACI i ‘ CIHHOTOMACII
Catla, rui, mrigel, kalibaus, Singi, magur, koi, tatkini, pabda, k- ‘pabda, bashpata,
ghonia, boal, air, rita, chital, batashi, bacha, tengra, gulsha, bajori, taki, chéla,
gazar, shoal. ' darkina, mola, dhela, titputi, puti, balichata, rani, foli,
chapila, tara baim, baim, boicha, napit, hheda, chanda,
kaikka, icha.

by overtopping hoth the rivers banks. Most of the beels are isolated basins and in a few cases
3 ; : . )
they are interlinked with each other by narrow channels.

Most of the large fisheries are l2ased by a few rich influential persons for a period, usually of
three years. They generally reside outside the area and appropriate the protits from the catch.
This system deprives local fishermen of access to the fisheries resources. Neither is there much
opportunity to serve as labourers for the final catch since fishermen from outside areas are

generally hired for this purpose.

Conllicts and tension are common over the issue of fishing the jalmohals in the area, particularly
between farmers and fishermen. The jalmohal lessees construct and maintain water retention
dams on the beels drainage canals which prevents timely boro cultivation i the peripheral zone -
of the beels. On the other hand. annual beel fishing in mid-winter is a common practice in the
area which results in completelv draining the beels to maximize the catch. Neither of these
practices are in the interests of the farmers.

It was reported that lessees do not permit fishing by either traditional or non-traditional fishermen
in the vicinity of the jalmohals even during the monsoon months. This assertion was not cross-
checked but it is in agreement with another study in the area (Minken, 1992). The extent of the
jalmohal lessees’ control over the area needs to he verified more closely during feasibility since
this wilt have a signilicant bearing on the operability of any proposed intervention.

Species present in the area
Of the 133 species identified in the region, about 56 species inhabit the Surma-Kushiyara
Mloodplain and beels. The most common of these species are listed in Table 3.5.

Duar lishery
Duars, which are an indispensable part of a typical floodplain fishery, act as a refuge for the
larger mother tish during the winter season. These fish then migrate to a suitable spawning
ground for breeding when water levels begin to rise. There are 4 duars in the Surma River and
20 duars in the Kushiyara River adjacent to the project boundary. |

|
|
|
I
|
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3.5.4 Sources of fish and breeding
It is generally understood that early rain, thunder. Nooding. temperature, grassy or rocky lund

influence spawning of freshwater fish. 1f conditions are favourable, during the tlooding time,
fish migeate from beels to adjacent grassy areas, (0 the rivefs, and vice-versa,

I
It-is considered that the Erali beel area is a breeding ground for many carp species as well as
other commercially impartant lish varieties. Large numbers of carp lry and fingerlings were seen
by local people during the month of May in 1991 and 1992, The Frali Beel complex includes
three heels with islands surrounded by small hills. Thse special topographical features combined
with coarse sand in the vicinity of the beels make this a very favourable environment for carp
breeding. The Erali Bezl is alo renowned for live lich production.

; Other than carps. most species of tish could breed fa other focations within the project area.
Makria Khal near Bahar vitlagz, Rahimpur Khal, Jigictar Khal, Napit Khal and Kharat Khal are
the major channzls linking the Hoodplain and the Kusaivara River  The presence ol deep duars
in the surrounding rivers comivned with the extensive Hoodplain makes the area an ideal place

for tish production,

3.5.5 Production trends
Fish production in the Surma-Kushiyara area has apparently declined by 30-40% over the last 5 )
years. While no real estimates have heen made ol overall tish production tor the project area,
the estimated production is 1700 metric tons per year (see Table 3.6)

According to the NERP study. tish abundance is directly related 1o the level and duration of
Hooding. and access to the food lands.  The tish production in the project area has been
declining. The identitied causes ot the fish decline are vutlined helow:

. Siltation of beels. The beel area has been reduced by about 30-35 percent: both,
the depth ot water and the water hectare-months are declining.

. Construction ot sluice gates and closures of khals along the Surma left bank and
the Kushivara right bank, Regulators un Rahimpur. Sunam and Moulavir Bazar
Khals and closing or siltation of Pagli. Senapati. Dubail, and other khals have
restricted tich migeation to and from the Hoodplain. which reduces tish resources
in the arei.

. Reduction ot the tish pupulation due to over tishing and loss ot fish habitat.

. Reduction of reproductive stock due to indiscriminate use of some fishing gear
in the duars (kona jal. current jal, jam jal in the duars).

. Increased lish mortality due to fish diseases caused by water pollution in the
beels, particularly during the months ot December and January.

. Lack of proper extension services for the pond owners to develop culture based
tish farming in the existing ponds.

|
|

+
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3.5.6

3.6

. eruclir‘m of fish habitat . Table 3.6: Present Fish Production
by encroachment of
agriculture onto the fish
producing beels.

el ]} Types of Arcen Nate of Tnlnl'

l.l'SI““H practive waler (ha) Production FProduction
body (kp/ha) fint)

Floodplain

Open water fisheries are the Deel 113 550 397

major source of fish in the arca ] o

(floodplain 60%', beels 23% and Floodplain | 23000 44 | 1012

ponds 17%). Subsistence lishing Pond 355 800 284

occurs  mainly  during  the

flooding period and large-scale Total 21068 1688

beel fishing occurs * from
November to February. In most
cases, beel fishing is done on an
annual. basis.

Source: ODFRSS

Piles are not maintained as a part of the biological management of the fishery resource, but for
annual fishing, the installation of katha is common.  Since hizal and koroch trees are very scarce
in the area, jarul, tetul, and mango tree branches are widely used. Kathas are installed in the
months of August and September during the time when the water recedes from the floodplain.

Closed Water

Pond tish culture practices are different here than in other parts of the country. Most pond
owners in the project area release an uncounted number of fingerling into their ponds without
undertaking other basic management activities such as predatory fish eradication and regular
application of feed and fertilizer. Monitoring the growth and health ot the fish is also not done
on a regular basis. The fish are usually harvested during the dry season. It should be noted that
the many ponds that adjoin homestead land provide domestic water supply for a wide variety of
activities (bathing, washing clothes and dishes, occasionally watering homestead vegetable plots,
and so on).

Recently some absentee landowners stacted pond construction and lish culture in the Golapganj
area.

Navigation

Of the two project boundary rivers, the Kushiyara is navigahle year-round and the Surma is
navigahle only during the monsoon season.” During the dry season there is no flow in the Surma
River between Amalshid and the outfall of the Lubha River, and downstream from the Lubha to
Syllict there is too little water for navigation.

During the monsoon most of village roads located in the low lying areas of the project are
submerged and country boats are the only means of transportation. At present, small and
medium-sized motorized country boats operate for about seven monthis a year between Surma and
Kushiyara through Hnll Kakura and the Sada Khals, but the navigation in the Sada Khal
downstream from the Sheola Bridge is hampered by siltation. When the Surma-Kushiyara basin
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is Nooded, boats enter the project area from the Surma River theough public cuts in the ood

4
: embankment. The Kakura-Sada Khal route is used mainly for transport ot boulders and shingles
from Lubhachar, ;
3.7 Wetland Resources Utilization and Manangement -

The most important use of these natural deetlands product is fodder. Plants such us Ilygroryza
aristata (phutki). Oryza rifipogon (jhara dhany. and Panicum paludosim (local name not found)
dre common and the people who are living in and around the beels are dependant on these lands
for cattle feed. particilacly during the monsoon. In Balai Haor, the most productive area. people
are collecting and selling todder Tor about Tk 150 per boat and it was estimated that the whole
haor area is producing about 100 hoats. tull of fodder per week. This is equivalent 1o Tk 15.000.
The Ii:ll\:cr:lizm-g period is about 12 weeks. As a result. the gross total value could reach Tk
130.000 per vear Tuaking the todder-producing area ot Balai Haor 1o be about =000 ha. this is
4 vield of TK 20 hao The other seasonal wetlands of the area (2= 175 = 174, aecupy about
=5.000 ha and e probubly only half as productive,

The next important use is tood. These wetlands are producing starchy tood as well as various
types of vewetaile Both types have murket value and vegetables like Nvmphaea’s Horal stalk
tshapla shaluk) The vield is probably of the same magnitude as for todder or Tk 40/ha in Balai
Haor and halt this elsewhere.

Another important use of these resources is hio-tertilizer. People in these qrey venerally do not
use chemical terulizer Rather they produce green manure from the weeds o the wetlands. In
this way, they are maintaining soil tertility.

Other uses of the wetlamls are:

. Fuel material. Mostly trom Ipomaova gistidoya tdhol Caimin nd Linpia juvanica
thhuiokra). )
. Medicinal plants. Mostly Palvgonum thishkatali. kukra) and Limnophila (karpur,

bifativhash). o

. Fhatching material, Various urasses.,
. Duck teed. Molluses are used for this pumose.

These common property resources are of some importance 10 the poor. who are the m st likely
W engage in wetland gathering, to eat wetland foud in times of scarcity, to depend on income
from wetland products, and so on. Fodider and building materials tend 1o be collectad by men,
and food and medicinal materials tend to he collected by women.  Tntormation 0n resource
management practices is not availahle.

0
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4.1

4.1.1

1.2

413

4.1.4

4. PREVIOUS STUDIES

The area was studied ecarlier as the Upper Kushiyara Project.  This study included an area
contined betwesn the Surma and Kushivara Rivers from Amalshid to the Charkhai-Sheola Road,

witi -l was the western limit ol the project (gross area 35308 ha.

The original feasibility study report on the Upper Kushivara Project was prepared by The
Upper Kushiyara Study Team, Directorate of Schemes, EPWAPDA. Dacca, in accordance with
the Scope of Work issued by EPWAPDA in April 1964. The Feasibility Study Report was issued
in 1965 (Interim). and in 1966 and 1967 (Final). The Report was reviewed in October 1969 by
an 1DA Mission of the International Bank for Reconstruction and Development (IBRD). and
recommendations were made for collection of additional data, revision and updating ot the study.

The Revision and Updating of The Upper Kushiyara Project was cartied out by SARM Associates
Ltd. Dacea.  An Interim report submitted in November 1972 was accepted by the BWDB. and
the Final Report was issued in November 1973,

The “Upper AKushivara  Project  Feasibility — Study  Report™ by The Upper
Kushivara Study Team, Directorate of Schemes, EPWAPDA

The 1967 Final Report of The Upper Kushivara Project considered six possible development
schemes which are summarized helow.,

Scheme |

. 1l protection ot 31,580 ha against the 100-yrar return period tlood by an
smbankment along the periphery of the project aren:

. drainage svstem lor 31,580 ha with drainage to a pumping station of 198 m'/s
capacity for 10-veur return period, 10-day duration, internal cainfall runotk: and

. irrivation system tor 16,194 ha,

Scheme 11

. tood protection ot 31,580 ha by embankment as under Scheme [

. a simplitied gravity drainage system for 31.580 ha with deainage to a regulator
instead of the pumping station: and

e drrigation system for 16,194 ha.

Scheme 111

. full protection hy flood embankments of 18.623 ha divided into 3 polders:
. Jrainage systems for each polder. each with its own small pumping station: and
. irrigation systems for each polder, serving a total ol 16194 ha

Scheme 1V
Scheme 1V was similar to Scheme 11T except that there was no provision Tor Jdrainage water
removil by pump, but only hy gravity flow to a regulator.

Scheme V
Scheme V owae similar to Scheme 11 except that there was no irrigation  Flood embankments
were to he constructed along the Surma and Kushiyara rivers lor protection of the project area

h ]
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from external loud waters and a simplified gravity drainage system provided with a regulator but

no pump Jdrainage.

Scheme VI

Under Scheme VI, low Hood embankments along the Surma and Kushivara rivers were to be
cunstructed to delay the sudden rush of water into the project area.  These low embankments,
submersible by high floods. had to protect 31.580 ha of land (same a5 under Schemes I, [I
and V). An area of 18.623 ha of land was to be irrigated.

A preliminary side study was also made to check if diversion at a purtion of the Kushivara llood
peak through Rahimpur-Sada Khal could reduce the height of a nezded embankment along the
Kushivara River. This study indicated that, as the main oo iy passed through the low-lying
Jreas and embankments would he required along both sides of this loodway in addition to the
smbankments along the main rivers. this diversion otfered no advantage

The Sclected \lternative
Scheme I was tound to he the most promising scheme and it was selectad tor development of
the Upper Kushivara Project.  The proposed development for the project area wes then as

tollows:

i Full Noad protection of 31,580 ha against the 10-vear trequency tood, by
construction of an embankment along the periphery of the projeci area.

i) Simplitied Jrainage system with a regulator at the outtall ot Sada khal but
without pump Jrainage at the initial stage.  Ahout 20.240 ha of Tand would be
provided with 2 gravity drainage svstem.

i) An area of 16,194 ha o und would be provided with icrigation facilities at a

later stage, atter Nood protection and drainage works were completed.

The “Upper Kushivara Project, Revision and Updating of Feasthility
Report™ hy Sarm Associates Lid.

This 1973 Upper Kushivara Project Report considerad four alternative development plans:

Alternative It Flood Protection Only

This project concept envisaged 10-year tlood embankments along the Surma and Kushiyara rivers
and maintenance of the existing drainage system. All internal runoff would drain through Sada
Khal into the Kushiyara River without provision of any structure at its outtall. - A navigation lock
was proposed at the offtake of Dalumati Khal for transport of boulders lrom Lubha Chara.

Allernative 11: Flood Protection and Irripation

This plan is identical to Alternative | except that irrigation was inttoduced for a total area of
9,474 ha.  The irrigation water would be supplied to gravity canals trom a 17 m'/s pumping
station at Rahimpur.

Alternative I Flood Protection, lerigation and Drainape
This plan_envisages 10-vear Hood embankments along the Surma and Kushivara rivers, a 60-vent
gravity Jdeainape sluice on Sada Khal at the Chackhai-Sheoli road crossing, and two irtigation
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4.2.5

4.3

4.4

X
pumping plants — one at Rahimpur and the other at Chiralbag. The Rahimpur plant would
supply gravity irrigation to 10.668 ha as in the Alternative 1[. The Chiralbag plant would pump
water into the Sada Khal tor LLP irrigation of 5,465 ha with 2 /s pumps.

Alternative 1V: Flood Protection, Trripation and Pumped Drainage

Technically this plan is similar to Alternative 111, except that the gravity drainage sluice is
replaced by a pumping plant with 170 mYs capacity. Also the irrigation area by the Rahimpur
pumping station is increased to 18,826 ha. -

The Selected Alternative
Alternative [l was identitied as the optimum plan and consequently proposed for development
of the project area, In the tinal proposal the following changes were made:

. the size ot the drainage sluice was changed to 24 vents 5.05 m x 2.29 m
. 2 wated inlet structures were proposed mainly tor fish passage: one near Andua

Beel un the Surma Embankment. und the other near Dhaikuri Beel on the
Kushiyara Embankment

. the embankment trom Charkhai to Zokiganj via Sheola was to be used as a road:
* the crest width was accordingly increased to 1219 m as compared to 427 m for
the uther emhankments.

Environmental Impact Assessment Case Study

A feasibility level environmental impact assessment (EIA) study ot the Surma-Kushiyara Project
was carried out trom July 1991 through April 1992 as a case study under the FAP 16
environmental studv component of the Bangladesh Flood Action Plan. The case study assessed
impacts under two development scenarios: full ood protection with high embankments, and
partial ood protection with submersible embankments.  Two documents were issued:
Environmental  Impact  Asyessment  Case  Study,  Surma  Kushivara — Project
Report  dated June 1992, and  Nuweritional  Consequences  of  Fisheries  Bio-
Diversirv issued in March 1993,

Conclusion

The previous development plans called for limited flood protection that would allow a marginal
increase in the monsoon season cropping, and development of winter irrigation with a major
increase in area under the horo rops. The project area would be protected from the river peak
floods, while in absence of gravity drainage a large part of the medium lowlands would be
inundated by local raintall runotf. According to the previous reports, without the irrigation
component the project would not be economical.
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WITHOUT-PROJECT TRENDS (NULL OPTION)

Independently of any water resources development. certiin trends will be occurring in the area:

Net population growth: about 3% per year. This is above the national average
but below the growth rate of the past 10 years.

Food grain production growth: 0% per year. Without intervention, seasonal
floods caused by heavy rainfall would continue to damage broadcast and
transplanted aman. April and May flash tloods would continue to damage both
local and high vielding varicties of aus and boro rice. The currant land types
would remain much the same though drainage condition could be aggravated
hecause of sedimentation. Consequzntly, current cropping practicas are expected
to remuin stable and no changes are expected in present agricultural production.

Floodplain tisheries are expected o Jdeeline by 1.5% per vear over the next 5
vears hetore stabilizing at a level which is about 8% lower than the present. The

decline is Jue o present management practices which include overtishing ot ..

brood stock,

River course changes: The Kushivara and Surma channels are quite stable, and
no o signilicant changes are expected in the tuture: the present erosion is
considered to he normal,

Loss of arable Lind to settlement: neglivible
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1 7. PROPOSED FLOOD CONTROL AND DRAINAGE PROJECT

7l Project Rationale

This plan provides tor tlood control embankments and improved drainage. It will increase total
Nood-Iree cultivable area from 3500 ha to about 23.000 ha. an increase of about 19,500 ha.
Roads and homesteads locpted in the area to the east from the Charkhai-Sheola road will be

protected lrom river Hoods.
. T l"’rnqul Objectives
The objectives of the Stfrrn:l-Kushi_varu Flood Contral and Drainage Project are:
i o reduce Nood damage to monsoon and boro rice:

i) ta promote expansion of HY'V rice onto lower Lands by reducing tlood depths on
these Lands. improving internal drainage, and reducing risk ot earlv Nooding: and

ii) to reduce Hood damage to homesteads and infrastructure by river tloods.
7.3 Project Desceription

The Surma-Kushivara Project boundaries have heen re-detined from those used in the earlier
: studies by shifting the western boundary from the Charkhai-Sheolia road to the basin divide line
across the hills from Golapganj in the north to Manikkona (on the Kushivara bank upstream from
Fenchuganj) in the south. This was done since it contorms more naturally with the topography
of the area and takes advantage of the existing embankments along the Surma and Kushivara
Rivers. It has resulted in increasing the project area by 13.832 ha o a gross area of 49,200 ha.

For planning purposes, the project area has heen subdivided intd two areas (see [Figure 4):

Area A the upper hasin extending from Amalshid to Charkhai-Sheola Road. and
Area B the lower basin covering the remaining part ol the project west from the
Charkhai-Sheola Road. ‘“

At present, Area A s hasically protected from the pre-monsoon floods by the existing
infrastructure hut only about u% of its cultivable land is lood -free.  All the cultivable land in
Area B is subject to pre-monsoon Nooding. In total, about 90% of the project’s cultivable land
is subject to annual monsoon Mooding; and about 70% of homesteads are also looded by peak
floods every few years. The proposed development offers full flood protection to about 90% of
Area A and to about 40% of Area B.

Project designs are based on tlood protection of the area with high embankments and improved
gravity drainage through an open channel discharging into the Kushiyara at the downstream end
of the project area at Manikkona near Fenchuganj. High embankments will prevent entry of
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flood waters into the project along the entire Surma border and along the Kushiyara from the
Amalshid to Mo kkona.

With the project. Kushivara flow will enter the ©-za at Manikkona which is downstream of the
present entey points Kanaighat and Sheola. Kushiyara food levels are 3 m lower at Manikkona
than at Kanaighat and Sheola, so shifting the Nood entry point will reduce Hlooding in the basin.
Kushivara levels will however increase at Manikkona by sbout 0.5 m, due to the effects of
confining the river to its channel. which will increase flood levels at Manikkona. partly cancelling
the gains. With hills covering 2 large part of Area B, the high Jevels will alfect a relatively small
area of cultivable Fand in the narrow tlood valley along the Kushivara River. Since the drainage
channel will remain open tor local rainfall runott, there will be no restriction on the migration
ot 1ish.
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7.3.4

Expected Benefits

The beneflits expected from
the project mainly relate to
agriculture. Changes in land
type (Table 7.3) combined
with -the pre-monsoon land
type changes (Table 7.2) are
expected to be associated
with changes in area under
different cropping patterns as
shown in Table 7.4.  The
increase in area under FO and
F1 land types is expected to
lead to an increase in the ared
under local and high yielding
varieties of aman rice with a
corresponding  reduction in
the area under b aman.
Assuring farmers of a safe
harvest would also result in
some local  boro  being
converted into hyy horo.

Changes  resulting  from
improved  monsoon  flood
protection were analyzed and
integrated  with  changes
resulting  from  improved
drainage 10 identify changes
in the area under various land
types within the project area
(Table 7.4).

Protection from floods (hoth
flash  floods and  seasonal
floods) would reduce the
damage to different types of

Table 7.3 Monsoon Depth of Flooding
(by 1:5 Year Max Annual Flood)

Flood Depth

Cultivable Area (ha)

(m) Pre-Project Post-Project™
o Area A, upslr;:\m from Shrnln-Clx.:arklmi Road
0.00-0.30 1,500 22,000
0.30-0.90 5,000 2,000
0.90-1.80 6,000 2,000
>1.80 11,500 —
Total 26,000 26,000

Area B, downstream from Sheﬁln—Clmrkhai Road

0.00-0.30 — 1,000
0.30-0.90 - 1,500
0.90-1.80 3,000™ 2,500
>1.80 4,600™ 2,600
Total 7.600 7.600
_ Total (x-\+'m
0.00-0.20 3.500 23,000
0.30-0.90 5.000 3.500
0.90-1.80 9.000 4,500
>1.50 16,100 2,600
Total 33.600 33,600

infrastructure,

Production

““Theee hipures do not reflect cultivable Tand  acquired
acquisition  are

impacts of  land

dozumented in the Evaluation section

M Eatimated from Sheoliand Fenchugang stations

ror

rice. Projected crop production has been estimated assuming that the yields presently being
obtained in areas free of damage would be obtained within the project area (Table 7.5).

Cereal production is expected to increase annually by about 46.000 tonnes from §8.000 tonnes
(future without) to 134,000 tonnes as a result of the project (exclusive of the land use impacts of
land acquisition, see Section 7.8.1). an increase of 52%. Non-cereal production would increase
by about 700 tonnes which is a 33% increase.

Mitipation Measures Incorporated
To minimize the negative impacts on fisheries. particuliarly in the Balai Haor complex and the
Erali Beel, regulators are being incorporated to facilitate passage of fish. These regulators would

be located at Moulavir Bazar, Kakura Khal, and Sunam Khal (existing)

[mprovements to current
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Table 7.4 Projected Cropping Patterns

2 (=%

Cropping Palterns l FO Fl F2 Total
b aus - hyv aman 2760 (12) 2760
"b aus - It aman 10350 (45) 10350
b aus - rabi 690 (03) T 690
hyv aus - rabi 920 (04) 920
It aman - fallow 2760 (12) 2760
It aman - hyv boro 2300 (10) | 2100 (60) 4400
hyv aman - fallow 1840 (08) 1840
hyv aman - hyv boro 1380 (06) | 1400 (40) 2780
b aman - fallow 675 (15) 675
| boro - fallow 3825 (85) | 2600 (100) 6425
Total 23000 3500 4500 2600 33600

Tahle 7.5

Projected Crop Production

Note: Numbers within parenthesis indicare percent of cultivated arca under the relevant land rype

Crop Area Yield Production
(ha) (t/ha) (1
h aus 13800 1:25 17.250
hyvy aus 920 175 3.450
b aman 675 1.75 1,181
It aman 17510 2.05 15,896
hyv aman 7380 1.95 29,151
1 horo 6425 2.25 14,456
hyv boro 7180 4.55 32,669
pulses 242 .85 206
oilseeds 805 5 604
spices 81 2.25 182
vegetahles 48) J:75 1,811

structure designs would need to be incorporated to ensure the functionality of these regulators for
the intended purpose. Development of “fish friendly™ regulator designs will be undertaken as

a separate initiative.
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Also, to ensure appropriate post-monsoon drainage while maintaining a water linkage between

the Kushiyara River and the various wetlands in the lower half of the project area, no structures

are planned where the project drains into the Kushiyara at Manikkona. In combination with the

regulators mentioned in the previous paragraph, this is expected to ensure that the integrity of
]

the wetlands are maintained.

Project Operation and Maintenance

Under this development plan, operation and maintenance requirements would be minimal.
Mainly, requirements would be to open and close the flushing/drainage regulaiors which are
provided for fish passage. In addition, maintenance of the flood embankments and the drainage
channels would be required to assure effective flood control and drainage. An Environmental
Management Plan, detailing actions necessary (o achieve acceptable environmental impacts. will
need to he prepared and costed as part of the feasibility study.

Organization and Management

During the early part of the feasibility study process, at least twa client groups would need to be
organizeﬂ to oversee project development (one would be responsible for the upper part A of the
area. the other would he responsible for the lower Part B area). These client groups would be
composed of representatives from the local farming community, fishing community, and would
include relevant thana-level technical officers. The groups would ensure that the problems of the
area are clearly understood and adequately reflected in the feasibility work and that the technical
solutions heing proposed address the problems in an acceptable manner. They would be
continually briefed as the feasibility work was carried out and would need to confirm the
conclusions of the exercise. They would also he informed as to details of designs heing proposed
by BWDB desien engineers which designs. in the end, would require their approval. The groups
would also monitor the construction program which would be carried out by BWDB.

BWDB would be responsible for undertaking technical work related to implementation of the
project in accordance with current practice but would be responsive to the client group described
ahove. The peneral tasks include completion of final designs, preparation of tenders. pre-
qualification of contractors, contract awards and construction supervision.  The general
management of BWDB activities would be under the Executive Engineer stationed in Sylhet,
Construction supervision would be carried out by sub-divisional field staff.

The Department of Agricultural Extension (DAE) is responsible for the provision of extension
services to the farmers within the project.

In summary, the organization and management of this project has a high dependency on central
government for key inputs. The extent to which project targeu: are realized will be determined
by how effectively it serves people’s needs and how actively the local community participates in
all stages of project development.

Bangladesh Rural Development Board (BRDB) is responsible for assisting with command area
development through farmers” training and by organizing farmers into cooperatives which will
then have access to short term crop production loans. Medium term credits are available to these
cooperatives from all nationalized banks.
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7.6

7.7

7.8

7.8.1

The supply of all agricultural inputs has been
deregulated and the distribution placed into
the hands of the private sector. i

Cost Estimates
Total project costs are Tk 844 million.

The estimates of laind requirement and
physical works are based on preliminary
designs and lay-out plans prepared using 4
inch to 1 mile topographic maps, and historic
hydrological data.

Land costs reflect the current prices obtained
from field interviews: land which was single
cropped was estimated at Tk 120.000/ha; land
that could be double cropped was
Tk 300.000/ha:” and, land suitable for
homesteads and gardens (including high
ridges along the rivers) was Tk 500.000/ha.
Earthwork costs are based on BWDB
Schedule of Rates for Sylhet indexed to June
1991 prices.  Structure costs are based on
parametric costs developed for the Region,
also  indexed to June 1991 prices in
accordance with the FPCO Guidelines for
Project Assessment.

The summary of total costs is presented in
Table 7.6 with details provided in Annex B.

Project Phasing and Disbursement Period

DETD

Table 7.6 Capital Cost Summary

Item ('000 Tk)
Structures 28,250
Embankments 173,710
Channels 98,519
Bridges 79,740

——
Buildings 1,250
Land Acquisition 205,624
BASE COST 587,093
Physical
Contingencies (25%) 146,773
SUBTOTAL 733.866
Study Coste! (15%
of Subtotal) 110,080
TOTAL 843,940
Net Area (ha) 33.600
Unit Cost (Tk/ha) 25,117 ]

Includes preparation of EIA and

Environmental Management Plan,

Five vears are required to implement the project. One year (year zero) is required for completion
of feasibility studies and conducting field surveys. Preparation of detail designs should start in
year one and he completed in yvear two. Land acquisition should commence in year one. he

implemented in phases preceding construction, and completed in year three.

Construction

activities should start in year one and be conipleted in year four. An itemized implementation

schedule is shown in Table 7.7.

Evaluation

Environmental

The key arcas of environmental impact for this project are deseribed briefly below. Additional
information is given in Annex C. Initial Environmental Evaluation.
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Table 7.7 Implementation Schedule

—

Activity ) Year (% Completion)

0 1 2 1 4

Preconstruction Activities

Feasihility Study i 100
Engincering Investipation 70 30
Detail Desipns 70 30

Land Acquisition 30 45 25

Construction Aclivities

}

Constructing of Embankments 20 30 _‘ﬂ_ﬂ 20
Excayation of Channels 30 30 10 10 ]
Construction of Structures 20 40 40

Construction of Bridpes a0 60 |
Proiect Buildinge 100 i

Agriculturce

The project is expected to facilitate annual cereal production to increase from 88.000 tonnzs
(FAWO) ta 134,000 tonnes (FW), an increase of 46,000 tonnes (+ 52%) fexclusive of the Lind vee
impacts of land acquisition, see below) This increase is mainly due to: shifts from b aman o
I aman and hyv aman: shits from | boro to hyv boro: and an increase in the area cultivated 1o
hyv boro. The production increase implies a per person increase in cereal availability 308 (F\WO)
to 469 (FW) gm per person per day. an increase of 452% (Tatde 7.8). Current Bangladesh
average consumption is 440 gm per person per day.

Non-cereal production is expected to increase from 2100 tonnes (FWO) to 2800 tonnes (FW)
(+33%). This results from a 400 ha increase in area cultivated to non-cereals from 1200 ha to
1600 ha and implies an inzrease in the availability of non-cercals from 7 grams per person pef
day to 10 grams per person per day (Table 7.8).

Fisheries

There are generally three types of impacts considered of importance. The first relates to reduced
flood plain fisheries resulting from reduced grazing areas, the second relates to reduced heel
fisherjes resalting from drainage and destruction of water links between beels and rivers. and the
third relates o impacts on spawning resulting from destruction of water links between spawning

orounds and rnivers

The Moo contral intrastructure will reduce the seasonally fTooded area ol the project by about
635 The reduction will vecur maindy in the Are A the projectarea upstream of the Charkho-
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Sheola Road. Only a small reduction Table 7.8: Indicators of Food Availability
in floodplain area will occur in Area (grams/person/day)

B, the arca downstream of Charkhai-
Sheola Road. Most of the lowlands

in the Area B, which include the - ) S
Erali Beel complex will remain Food IE;;;T)I o0 | @020 || co20)
flooded during the monsoon months Group —
by backflow from the Kushiyara Cereals 634 796 469 308
iv | Kura Ga
River through the open Kura Gang o % . 0 .
channel.

Cereals —__II
Floodplain fisheries have been Fish 10 5 3 5

declining within the project area by

an estimated 1.5% per year. This on-

going process combined with project

implementation is expected to reduce

floodplain fisheries annually from its current level estimated at 1,000 tonnes to a post
implementation level of 370 tonnes. Implementation of this project would directly account for
550 tonnes or about 90% of this decline. It is estimated that the level of effort required to
capture 1 kg of fish on the flood plain is two person days, implying that project-related fishing
employment losses would be about 1.1 million person days.

The project is not expected to have a negative impact on heel fisheries or spawning grounds. The
water linkage between the Surma river and Balai Haor complex (including Frali Beel). which is
considered to be a spawning ground for carp, will be maintained.

In summary, fisheries production is expected to decrease from 930 tonnes (FWO) to 370 tonnes
(FW) (-60%). This implies a decrease in fish availahility per person due to the project from
S (FWO) to 3 (FW) pm per person per day (Table 7.8).

Homestead flooding

Homestead flood damage would be significantly reduced. Due to the lack of historical data on
flood damage costs, a simple model was used to estimate future costs. There are about 60.200
homesteads in the area. and the average plinth level is at about the 1:5 ycar flood level. About
half of homesteads are affected by flooding of 10-20 cm in the 1:10 to 1:25 year floods. The
estimated annualized economic value of reduced flood damage is Tk & million.

Wetlands
The seasonally flooded area will be reduced by about 65%. This has several implications:

. Incremental economic output: decrease of Tk 0.6 million/yr.  Yields are
estimated to be (economic prices) Tk 50/ha in Balai Haor and Tk 25/ha
elsewhere.

. Incremental  labour  in gathering  wetland  products:  decrease  of

nine thonsand person-days per year.
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7.8.

Icological character of Balai Haor will be adversely affected. One of the terms
of the Ramsar convention is that Contracting Parties are to maintain the
ecological character of internationally-valuable wetlands.

Because this is a key site for the region, regional biodiversity will be threatened,
in particular some aquatic plants, small wetland-dependent mammals, and

migratory hirds.

Land Use
Land use changes are summarized in Table 7.9. A total of 517 ha of land (about 1% of the

project gross arca) will be required for embankments, drains, and regulators. Of this, 378 ha
will be taken from cultivated area; assuming average yields and that this is all under rice. this
corresponds to incremental production foregone of about 1000 tonnes per year or about 2% of
total incremental cereal production; this impact has been incorporated in the economic analysis.
Another 131 ha will be taken from fallow (mostly F4) areas; assuming Tk 80/ha of wetland
products. this corresponds to wetland production foregone of Tk 10.000 per vear. The remaining
8 ha will be taken from homestead area: this is 0.7% of total homestead area. which implies that
400 households or about 2300 persons will be displaced. Also, homestead agricultural production
from these sites will be lost: Tk 1.6 million per vear, very roughly estimating homestead
agricultural production at Tk 1000 per decimal or Tk 200.000 per ha

Transportation/navigation

Transportation in Area A will he transformed from navigation-based for seven to eight months
of the year. to road-based. Transportation in Area B will remain largely unchanged. The total
length of existing roads in the project is 29 km of which 12 km is inundated every vear. The
project would make these roads flood-free (up to the 1:25 year flood). Assuming a capital cost
of Tk 190.0007km and 13% fload damage. the annual benefit of flood protection is Tk 342.000.

Higher Kushivara flood levels

Kushivara flood levels could increase by not more than 0.5 m at Manikkoni, This could aftect
arcas outside the project. most likely un-embanked haors to the south (Hakaluki. Bardal).
Improved understanding of this impact requires regional floading analvsis. which is ongoing as

a part of NERP

Social .
The key areaé of social impact (or lack thereof) for this project are described below. Additional
information is given in Annex C, Initial Environmental Evaluation

Employment
There will he an overall increase in employment of 1.31 million person davs per vear. This is

composed ot

« anincrease in owner-labour employment of + 1.73 million pd yt ' of which very roughly
20% is post-harvest processing activities traditionally done by women of the household.
This increase is partly cancelled out by . ..
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. an net decrease in employment Table 7.9; Chanpes in Land Use
opportunities for landless people of
-0.42 million pd yr', composed of

“hanges in t} i reas: i
changes in the following areas Use -~
: ; (ha)
- Agricultural hired labour: +0.69 (-
Illi”i(:lll"l pd yr', of which ;|hEmt Cultivated 378
10% is for post-harvest processing =
traditionally done by women hired omesteads -8
in (mainly by larger farmers) for Beels
the purpose.
Ponds .
- Fishing labour: -1.10 million pd %50
vi's in addition to this, there Chimnricls o i
would be a corresponding loss in Hills :
support activities such as net-
making and post-catch processing Fallow' -131
(mainly drying) much of which is I +378
done by women.

' Multi-use land, wetlands, prazing lands,

- Wetland labour (gathering wetland village grounds
products): -0.009 million pd yr'. * Government-owned land not appearing
Fodder and building material is elsewhere.

gathered mainly by men.  Food.
fuel. and medicine is gathered
lI1.'li|'I}_\' h\ wpmen,

Displacement impacts duc to land use changes

Households whose homestead land is acquired, for proper cash compensation. by the project may
have difficulty relocating  This is because suitable homestead lands are so scarce that availability
of replacement land for purchase is not assured.

Two mitigation options hear consideration. Embankments could be constructed with berms at
strategic locations to support homesteads.  Alternatively, provision could be included for the
construction of raised housing platforms to facilitate relocation. The experience of BWDB in
resettling landless people on embankments in the Cyclone Protection Project may be relevant to
the requirements of this project area.

Conflicts

Improved drainage will encourage farmers to extend cultivation further into Balai Haor. This will
bring them into conflict with fishermen wha will find the fishing area reduced. This conflict will
affect the way the regulator is operated and will have a direct bearing on the extent to which
some of the crop production benefits are realized.

In Artea A, the flood protection will transform monsoon-season transport from navigation to
roads. This would eliminate the present reason for some embankment cuts would no longer be
cut to facilitie navigation, but This will increase the distance that boatmen must ply to move
goods and materials within the area. Improvement in the internal road network may offset this
consideration
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Households that are left outside the embankment can also be a source of conflict. When water
levels are high, river side residents may cut the embankment in an attempt to relieve flooding in
their area. Detailed settlement surveys will be required to assess the magnitude of this problem

in this area. ;

Equity
The net equity impact would appear to be strongly regressive. Who benefits?

. Landowners, in proportion to landholdings, benefit directly from investment in
agriculture production. This is the main benefit (96% in cconomic terms) of the project
and its distribution is quite regressive.

Who loses? .
. Families dependent upon fishing labour. These families are mainly landless and tend to

be poorer than average. Regressive.

. Tamilies involved in gathering wetland products. These families are mainly landless and
tend to be very poor. Regressive.

. Families displaced from their homesteads by project land acquisition. Insofar as more
wealthy families can influence infrastructure siting/alignment, this is regressive.

Gender Equity
The net equity impact would appear to be somewhat progressive. Fmployment opportunities for

women will increase in all categories except wetland gathering. Reduced homestead flood
damage will disproportionately favour women, given that most women still spend most of their
lives within the homestead. By the same token, the adverse effects of acquisition of 8 ha of
homestead land (400 households or 1250 women) may fall mainly on the women in those
households. Nevertheless. women's gains are proportionately less then mens since they do not
generally have control of the incremental production.

7.8.3 Economic )
The project has an economic rate of return of 18%, which compares well to the required rate of
12% as prescribed by government. [tis a relatively high investment project. at Tk 844 million
or Tk 25,117 per hectare, and it covers a large geographic area (49,200 ha gross). The rate of
return, however, is quite sensitive to increases in capital costs (a 209 increase in capital costs
would reduce the rate of return to 16%). The other sensitive variahle is the timing of the
benefits, and a delay in benefits by two years would reduce the ERR to 14%.

The foreign costs associated with the project are low, at 6% (excluding FIFW contributions),
making it a relatively small project from a donor perspective.  Donor funding considerations
would clearly nzed to include funding local costs.

Almost all of the henefits of the project relate to increased rice production, mostly resulting from
shifts to hyvs. Average crop yields would increase as a result of reduced flood damage. and
cropping intensity would increase by 30%. Non-cereal production would increase by 33%. but
floodplain fish production fall to about 40% of future-without-project production. The value of
the last fisheries output amounts to about 6% of the value of increased agricultural output. Ahout
4% of project henefits would result from reduced homestead flooding. A small amount of
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disbenefits would result from loss of food, shelter, and tree products that are currently harvested
from the seasonal wetlands. A summary of salient data in provided in Table 7.10.

It is anticipated that the established crop marketing system will handle incremental crop
production without any reduction in prevailing average price levels. Assuming the current annual
growth in the demand for grain remains about 3%, the increased cereal production is unlikely to
present any marketing difficulties.

A significant caution is that the economic henefits are based largely on assumed shifts in cropping

patterns, and if this did not occur, the project would not be viable, Lessons of the past have

shown that producers have not always responded as predicted, and this case warrants special
g efforts in predicting producer responses.

7.8.4 Summary Analysis
From a multi-criteria perspective (Table 7.11), the project is not attractive:

. Benefits derive almost entirely from increased rice production. at the expense of fisheries
and wetlands.

«  The net employment impact is positive, but is composed of a large gain in employment
for owners at the expense of a significant number of jobs for hired labourers.

. A number of households would lose their homestead land to project land acquisition.

. The project would adversely affect regional biodiversity by changing the ecological
character of Balai Haor. a wetland of international importance

«  Kushivara flood levels would increase somewhat.

«  Conflicts between farmers and fishermen, and between families living within and outside
the embankment, would increase.

«  The project has a high dependency on central government for implementation.
The positive aspects of the project would be:

. Rate of return is acceptable.

«  Substantial increase in rice production. ‘ 3 \

« Increased economic returns to land owners. L S
A

.  Reduced flond damage to homesteads and roads.

«  Small increment in non-cereal production.

. Gender equity of impacts is somewhat progressive.

«  Project responds to some public concerns.

Surma-Kushivara Project Page 46 SLI/NHC




s -

3

]

[

Table 7.10: Summary of Salient Data

Ecrmomie Rate of Return (ERR) 19% o [ =
Capual Investment (Th miltion) ' 844 =
Maximum O+ M (Tk million / vr) 31

Capital Investment (Th/ha) ) ; ) 2ELILT N S m——
Fureign Cust Campanent 6% L
MNet Project Area (ha) 33,600 S . T
Land Acquisition Pequired (ha) o 517 i

AGRICULTURAL IMPACTS Present J1wWO I"'“’ ey
Incremental et F,L'r;mnl 11X million £ v 213

[Croppine Intensty 13 13 1.7
Average \'i\-l-l_-:;rmn'.:.h_:l . i - _? I_ - ___E_l _—___-'-_T-E
Averace Geoss Marews - Pkl | mzzm| wdesl 13w
Owner [..:'Fv!-_m_l_rr__-_r_fuiflln - i __li ___ _I_'_"E ;_-_ 126]
Hired Labowr vond hin : _5 25 az
lericaton 11170 13420 13605
mﬂ-ruai Prov n“" 000 tannes £ vr) 1 (i w0 -
Incremental Son Cleeyi - 000 tannes 1 vr) 07 R

m:;u—m'; [.lr::r 000 pd 1 oyr) ) i 1731 [ o =
Incremoental H_lrm Labonre o8 000 pd £ vr) o 692 ) o

o - I Inad Meels Spawning

FISHERIES INIPACTS pliin

loeremental “_-_! Feon Oupoat (TN aullian 7 vr) i i & n 0
rn[\:u'w-i -\:13 r.l-n; a “-_[-l:r}_o _____ _6 o "m_—-‘"—{;
A_vrnu.—f_n::;*lm-r;_x‘n_sm- Ihtha) ' I ]m 15390 T A
Remaiming Praduction nn linpacted Area, % ~ NG . -
Incremental Fish Pioduction ttonnes [ year) - 350 o 1} .
Incremental Lahaur (7000 jud 1 vr) T 1100 ol 0
FLOOD DAMAGE BENEFITS N - B

Houschiolds z\”‘_'—(';.n-?i_l- 10100

Reduced Fcon Damage Houscholds (Tk M / yr) 8

Roads/Embankments Affected -km 12

Reduced Econ Damapge Roads (Tk M £ yr) (1 o

OTHER IMPACTS

Wetland Incr Met Feon Owiput (Tk million / yr) 0.6

Wetland Tneremental Labour (000 pd 1 ye) | o - i
Acquired Calt £ T ands, Iner Het Fcon Outpu ST DR | S

(Tk million 1 ve)

ml1rll1 ;I\'_i;inu'.lc:ld Acquititinn 1500 -
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Tu “*+ Multi-Criteria Analysis
+ Economic
Indicator Units Value
Econamic Internal Rate of Return (EIRR) ! per cent 18
EIRR. Increase Capilal Costs by 20% per cent " 16
EIRR, Delay Benefits by Two Years per cent - 14
Net Present Value TR 275,296
‘ Quantitative Impacts e
Indicator Units l Value Percent!
Incremental Cereal Production’ lonnes 45,000 +51
Incremental Non Cereal Production tonnes 700 +313
Inzremental Fish Productinn tonnes T ss0 N -60
Changt in Flondplain Wetland/Fisheries Habitat ha T -66
Homesteade Displaced Due to Project Land Acquisition homesticads T A 07
Homesteads Protected Fram Floods homesteads i ]fl:lﬂﬂ 1100 T
Roads Protected From Floods km e 4100
Kushivara Flood Levels m PWD 05 -
ancr Emplovment million pdfvr D173 + 50
Hired Emplovment (Apn + Fishing + Wetland) million pdiye _ 042 I 11
Qualitative Impacts (ranked from -5 il 8]
Tmpact l Rank
Ecological Charncter of Key Wetland Site (Balai Hnor) -4
Repronal Bwodiveraity 3
Road Transportation . $i] )
Navigation o k)
Flood Levels Ouside Projeet Arca 2
Confhets - |
Socicconnnnc Lquity B _4—
e 41
Decentralized Organization and Management -3
Responds to Pubhic Concerns T
Conformity to Regional Stratepy o 7

: - 7 : :
Pereent chanpes are ealzulated relative to future without-projeet values of ttal production of cereal, non-

cercal, and fisheries: total Noadplain area; total number of homesteads (for displacement due 1o land

pcquisition), Mood affected homesteads: Nood-alfected roads; Kushiyara water level, and total employment

for owners and hired lahourers,
1 - - . e .
P ucludes incremental production forcpone due o acquisition of cultivated Tnd
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Table 8.8: Summary of Salient D

Economic Rate of Retum (ERR) ]
Capital Investment (Tk million) 1398

Maximum O+ M (Tk million / yr) 41 T .
[Capital Investment (Tk/ha)  ae0| | - '
Forcign Cost Component B 7% B - o

Net Project Area (ha) 33,600

Land Acquisition Required (ha) 690

AGRICULTURAL IMPACIS Present [0 00 [FW
Incremental Net Econ Output (Tk million / yr) 301

Cropping Intensity NEN 1.3 1.8
Average Yiceld [tonnes/ha) B s A 27
Average Gross Marpins (1%/ha) pLen 11,404 14,043
Owner Labour (pd/ha) 123 122 127
Hired Labour (pd/hn) 5 25 n
Irngation (ha) - ) 11470 12470 18205
Incremental Cereal Prod'n (7 000 tonnes / )'r)_ 60 | )

Incremental Mon Cereal (7 000 tonnes [ vr) 07 il T -
Incremental Owner Labour (7 000 pd 7 vr) 2364 B a
Incremental Hired Labhour (000 ;\d' I wr) l-l_']'; i

- _ o B T tieed Beels Sn:;wnin;_:__

FISHERIES IMIPACTS plain

Incremental Met Econ Output (Th mdhon £ yr) 15 -12 -3

Impacted Arca (ha) 11600 AR

Avcrape Gross Marpime (Thfha) 1448 23290

Remaming Productuion on Impacted Area, & o ‘ 0% 605

blncrc.'..cnlnl Fich Producunn (tonnes / vear) S50 i <150

Incremental Labour (7000 pd & v -1375 g NS o 278 0
FLOOD DAMAGE BENEITIS o .

Houscholds Alfected 10100]

Reduced Econ Damage Houscholds (Tk M 7 yr) g— )
Roads '}'-',lnl'nn-!-:r_nr-::lt Allected -km i 12 .
Rcducc:;ri_ic-m.]_r}nrmpc Roads (Tx M1 vr) . 0.3 -

OTHER IMPACTS - o ' .

Wetland Tonce Het Eeon Owpur (T imllon £ ) 06

Wetlund lnceesnental 1abone (COB0 pd vy ol il

[ Acquired Cult & Homestead ©ands, Ince Hot Beon O [ 48| I
Ty amillinn 1 vy

Emms Divlseat by Domeesd aeqomiine. | 2e08] | | |
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Table 8.9: Mulu

.eria Analysis

v
R

Economic .

Indicator l Units Value

.E_c(momic luternal Rate of Return (EIRR) per cent I 15

*'EI—RP. If Capital Costs Increasc 20% ]‘C-I_l'f_lﬂ - '.____- 14

EIRR If Benefits Delayed Two Years® per cent 12
[Net Present Value o ™| 201 |
[ ' Quantitative Impacts ]
Indicator l Units ‘ YValue l‘{'rtrnl‘_H

Incremental Cereal Productinn’ ‘000 tonnes + 6B 475

Incremental Hon Cereal I'rr-duchnn_-—_"—__- ‘000 tannes + 700 4+ 33
Incremental Fish Production T tonnes -700 T

Change in- Floodplan Wetland/Fishenes Hahiat o hia o _H(JK_!-_ ._-—-(J:

Chanpe in Deel Hahitat ‘ per cent yield -:'Rﬁ‘_- T 40

chanpe * ha

Hormesteads Displaced Duc o Froject Land Acquisition _-_hnm-c:l_c_;ds | as0 - -_"_-——t-lT
mmcstrnds Protected From Floods Immcsimas_ _-:-JTJ“W-_ i(_m_ﬁ

Roads Protected Fram Floods km - O B — 4100

T(ushi_vnrn Flood Levels m WD 108

Kushivara Low Tlow m'is 103 ) =]

million pd/ye LA +68

Owner Employment

Hired Emplnvment (Agri+ Fishing + Wetland)]

million pd'yr l

e T
400} 40,01
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Qualitatire Impscts (r= 4 from -5 ..0... +5)
Impact Rank
Ecological Character of Key Wetland Site (Balai Haor) -4
Regional Biodiversity 5
Road Transpartation +1
Navigation 3
Flood Levels Outside Project Ares -
River Habitat for Overwintering Fish Brood Stock -4
Conflicts o 3
Saciocconomic Equity -4
Gender Efuity +1
Decentralized Crganization and Management -4
Rezponds to Public Concerns +2
Conformity to Regional Sumategy 1

! Percent changer are calculated relative to future-without project values of

total pmduction of ccreal, non-

cereal, and fisherics: total Moodplain area; total number of homesteads (for displacement due to land acquisition);
Nood-affected homesteads; flood-affected roads; Kushiyara water level; and total employment for owncrs and

hired labourers

? Includes incremental production foregone due tn acquisition of cultivated land
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Journal 1 (Project Development)

1. what conclusions can I draw about the place of EIA in the
project development process?

2 Wwhat are the most important things I need to know about how
the EIA process improves project planning and outcomes?

3 What are the important things I learned about IEEs?
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