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GLOSSARY, ACRONYMS AND ABBREVIATIONS

The spelling of Bangla words is not standardised, with frequent differences between vowel use.
The following use the standard set by ISPAN in their reports based upon the work of a
professional editor with a large international academic publishing house.

ADB - Asian Development Bank

AFPM - Active Flood Plain Management

ARTI - Acute Respiratory Tract Infection

BARC - Bangladesh Agricultural Research Council

BARI - Bangladesh Agricultural Research Institute

BBS - Bangladesh Bureau of Statistics

BCAS - Bangladesh Centre for Advanced Studies

Beel = Area of permanent or seasonal water away from a river (Bangla)

Bigha - Bengali unit of land area equal to 0.33 acre or 0.134ha

BIWTA - Bangladesh Inland Water Transport Authority

BRAC - Bangladesh Rural Advancement Committee, a national NGO

BWDB - Bangladesh Water Development Board

CARDMA - Coastal Area Resource Development and Management Association (an NGO)

CDL - Community Development Library (an NGO)

CDSP - Char Development and Settlement Project

CERP - Coastal Embankment Rehabilitation Project

Char - Bangla word for accreted land

cm - centimetre

CPP - Cyclone Protection Project

DANIDA = Danish Government aid agency

DEM - Digital Elevation Model

DFO - District Forestry Officer

DOE - Department of Environment (of the Government of Bangladesh)

DOF - Department of Fisheries (of the Government of Bangladesh)

DUS - Dwip Unnayan Songstha, an NGO working on Hatia island, literally translates as
Island Development Qrganisation

E¢ - Electrical Conductivity, a measure used for indicating salinity, calibrated in parts
per million (ppm) or Siemens/cm

EC - European Commission

EGIS - Environment and GIS Support Programme for the Water Sector, successors to
ISPAN FAP 16/19 funded by the Netherlands Government

EIA - Environmental Impact Assessment

EMP - Environmental Management Plan

ESCAP - Economic and Social Commission for Asia and the Pacific (a UN organisation)

FAO - Food and Agriculture Organisation of the United Nations

FAP = Flood Action Plan

FCD/I - Flood Control, drainage and Irrigation

FINMAP - Mapping component to the Flood Action Plan provided by Finland

FPCO - Flood Plan Co-ordination Organisation (of the Ministry of Water Resources) now
incorporated into WARPO

g < gram

Ghat - Ferry landing stage (Bangla)

GIS 3 Geographical Information System

GPA - Guidelines for Project Assessment

ha - hectare

HDI . Human Development Index (Measure developed by UNDP)

ICDDR,B - International Centre for Diarrhoeal Disease Research, Bangladesh

ICID - International Commission for Irrigation and Drainage

ICLARM - International Centre for Living Aquatic Resources Management

IEC's > Important Environmental Components

IEE - Initial Environmental Examination

IFADEP Integrated Food Assisted Development Project
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ISPAN

IUCN
Khal
Khas
Killa
km
LGED
LRP

mm
Mauza

MES
MOEF
MOL
MPO
MWR
NCS
NEMAP
NGO
NMIDP
NRDP
NWMP
PWD
RAS
RDP
RRA
Sadar
SOB
SRDI
SRP
SWMC
mt

Tk
Thana

Union

WARPO
Zila

Irrigation Support Programme for Asia and the Near East, funded by USAID and
responsible for the Environmental and GIS components of FAP. Now succeeded
by EGIS.

International Union for the Conservation of Nature and Natural Resources

A Bangla word for a water channel excavated by human intervention
Government owned land

A raised area of ground for retreat during times of flood

Kilometre

Local Government Engineering Department

Land Reclamation Project

metre

millimetre

A Bangla word for the smallest government administration area corresponding
to a village revenue unit.

Meghna Estuary Study

Ministry of Environment and Forest

Ministry of Land

Master Plan Organisation (for the water sector in Bangladesh, now WARPO)
Ministry of Water Resources

National Conservation Strategy

National Environmental Management and Action Plan

Non-Government Organisation

National Minor Irrigation Development Programme

Noakhali Rural Development Programme

National Water Management Plan

Public Works Department

Research and Advisory Services, a research NGO

Rural Development Programme

Rapid Rural Appraisal

Government Administrative designation for a town centre headquarters

Survey of Bangladesh

Soil Resources Development Institute

Systems Rehabilitation Project

Surface Water Modelling Centre, previously FAP 25

metric tonne

Taka

Government administration unit between a Union and Zila, has been known in
the past as an Upazila (Bangla word)

Government administration unit between a Mauza and a Thana. The lowest
level from which representatives are elected.

Water Resources Planning Organisation of the Ministry of Water Resources

A government administration unit equivalent to a District which is above a
Thana but below a Division.
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SUMMARY
Aim and objectives of the environmental impact assessment (EIA)

The Nijhum Dwip Integrated Development Project is one of three Feasibility Studies carried out as
part of the Meghna Estuary Study. The aim of the EIA is to ensure that planning and
implementation of projects takes place in an environmentally sound and sustainable manner. The
EIA report has been drafted as self standing document so that any potential funding agency can
review it in isolation from the main Meghna Estuary Study and the Nijhum Dwip Feasibility Study.

Methodology

The EIA has followed the FPCO/WARPO EIA Guidelines as far as is possible and appropriate. These
guidelines are based upon the practise outlined in World Bank Operational Directive 4:01 on
environmental assessment. Impacts have been identified and where possible quantified and valued.

A broad comparative environmental assessment of the overall 30 year intervention programme has
been carried out. A detailed EIA has been carried out for the construction of one cross dam and an
associated integrated rural development programme, assessing the likely impacts over a 15 year
period.

Interventions

An outline of the proposed set of interventions is given in Section 2. The derived intervention
philosophy is to construct just the one cross dam and then closely monitor the impacts for a five
year period, before taking a decision about construction of a second cross dam. An integrated
development programme has been drawn up which aims to use the newly accreted land in a
sustainable manner.

The primary aim of the intervention is to speed up the natural accretion process that will happen
even without human intervention, working with natural trends rather than against them.

Baseline Environmental Situation

An outline of the present environmental conditions in the Project Area is given in Section 3.
Baseline data collection for both the natural and human environment has been carried out for the
area to allow identification of the existing environmental constraints and also likely future trends.
Using this information an appropriate set of interventions could be drawn up for the area, and also
used for assessing impacts in with and without intervention conditions. The baseline data provides
the framework to identify likely impacts due to the proposed intervention, assess their importance
and then set up data collection programmes to allow quantification, valuation and also monitoring
of Important Environmental Components (IEC's) and variables.

The main processes that have been identified are erosion and accretion patterns, with the primary
risks and constraints being cyclones (causing loss of life and destitution), saline water intrusion
and soil salinity, including problems of capillary rise in the dry season. The principal environmental
conditions and constraints to economic development in the area have been identified and include

the following issues with respect to the proposed cross dams and utilisation of their predicted
benefits:

* the nature of the system for allocating land rights and managing land use on newly accreted
land;

. the present pattern of surface water quality, and particularly soil salinity, caused by saline
inflow and how this changes as land accretes;

. ground water quality and availability for drinking water;
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e rainfall drainage in embanked areas;

. low agricultural yields and poor marketing systems for agricultural production as well as
fisheries, primarily due to poor communications;

° crop losses due to pest attack;
* large areas of unembanked land which support a significant number of grazing animals;
. over-exploitation of the inshore fisheries which are at an unsustainably high level;

- human food intake and nutrition levels which are relatively good at present, probably because
a lot of what is produced is eaten rather than sold;

. poor health facility provision, a lack of sanitation facilities and no secondary schooling
availability in the area;

. relative high levels of malaria, probably due to the forest vegetation cover;

* the present low economic returns to mangrove forestry and the conflicting aims of
conservation and sustainable development for planned human in-migrants, but the area has
one of the most favourable rural energy balances in the country.

A simple needs assessment was carried out in four different parts of the intervention area and
including five social groups. A major conclusion is that by far the majority of people interviewed
feel that creation of new land is the highest priority intervention. The major exceptions are land
owning farmers who desire embankment construction for preventing saline inflow as a highest
priority and land accretion as the second. There was also a significant request for the provision of
income generation activities for women.

Other projects, particularly those that involve construction of embankments, have been reviewed
and their experiences borne in mind when carrying out the environmental assessment.

Predicted Impacts

The likely impacts of the proposed intervention have been identified using a comparative matrix
technique as outlined in Section 5 and shown in Figures 20 and 21.

The main predicted positive impacts have been identified and described in Section 6 and are:

. accelerated land accretion

. the additional accreted land allows embankments to be built which will protect human life and
allow more intensive agricultural land use.

. reduction in cyclone damage

reduction in rainfall flooding

reduction in surface water salinity

reduction in soil salinity

. improvements in terrestrial bio-diversity

* increases in homestead, livestock and agricultural production

* increases in the total forested area

. increases in aquaculture production

. improved access.

The main identified negative impacts are indicated in the conclusions below. None of these are
considered to be serious enough to undermine the viability of the proposed project. The most
significant problem is that the intervention costs are high, especially on a per household basis. The
quantification of impacts is given in Table V.9 and valuation of these, where possible, in Table V.10.
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CONCLUSIONS

Under the Department of the Environment environmental classification the proposed intervention
would appear to be in the highest Class D (Red) under Section 66 (flood control embankment,
polder, dike etc.). Before the project can go ahead the DOE will need to review and approve the
EIA before they can grant a Site Clearance Certificate. Before a full Environmental Clearance
Certificate can be granted a No Objection Certificate will be required from the Local Authority.
However there is little experience in the implementation of these procedures so far in Bangladesh.
It is considered unwise to embark upon this full process until the project is confirmed as going
ahead with suitable agreed arrangements in place for funding.

Under World Bank Operational Directive 4:01 the proposed intervention would probably be
classified as a Class A (the highest), although it could possibly be down graded to a Class B, as
the extent of the effected area is relatively small by international standards.

The needs assessment indicates that accelerated land accretion is considered to be the highest
priority intervention for all residents except for existing land holders in Southern Nijhum Dwip and
the embanked part of South Hatia. The land holders group requested construction of an
embankment to prevent saline water inflow. as a first priority (despite the fact that one already
exists in Southern Hatia, the problem is that in the recent past it has not been effective) and land
accretion as a second priority.

For the proposed cross dam the main conclusion is:

. the main predicted benefit is land accretion, the rate due to the cross dam being over double
that of the natural, without intervention, rate. The primary issue is how can this additional
created resource be used and how can potential benefits be realised at household level.

Another benefit is likely to be wage paid labour opportunities during the construction of the
cross dam.

A planning framework is needed for rational resource use management and the two critical issues
that need to be addressed are:

. land rights and land allocation procedure

® forestry management policy, especially thinning, clearing and handing over land for
agricultural use, as well as planting on newly accreted land.

The fundamental problem with the proposed intervention is that whilst the cross dam significantly
speeds up land accretion, the predicted positive economic impacts of utilising such land are long
term (a minimum of 156 years and possibly 30). In addition the construction costs are relatively
high at Tk 75,500 per beneficiary household. A case could be made on social benefit grounds for
going ahead with the project, but this would need to be considered against other development
priorities in the country. There are likely to be some residual negative impacts, but for one cross
dam these are not considered to be serious enough to prevent such a trial type of intervention
being tested. However monitoring of these negative impacts would be required to allow
quantification and valuation to take place and feed this information into the assessment of possible
construction of a second cross dam at year five.

Possible negative impacts that have been identified are not considered to be insurmountable,
although monitoring data will be required to quantify some of these. The issues include:

e induced change to fish habitats and migration presently going through the channel however
the biggest threat to fish populations is over-fishing which will continue irrespective of the
project;

. changes to wading bird habitats, however replacement habitats for bird life are being formed
all the time;
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e disruption to dolphin habitat and movement, however replacement habitats are also forming
all the time;

e the increased stress on existing conservation management issues on Nijhum Dwip caused by
human in-migration, although the proposed intervention will actually increase the area of
forested habitat available but this needs to be managed in an integrated manner;

. the disruption to the existing fisheries ghat on South Hatia;
. possible changes in human nutrition patterns and the risk of malaria;
. the disruption to the existing waterborne navigation through the channel;

. the improved access to Nijhum Dwip from Hatia using the cross dam may encourage in-
migration which has simultaneous positive and negative impacts;

s the disruption due to direct construction impacts which can be minimised and probably turned
into benefits by careful planning and implementation;

RECOMMENDATIONS

On environmental grounds there would seem to be no major objection for the construction of one
cross dam and the associated integrated development project. A full appraisal of its impacts five
years after construction should be carried out before consideration is given to constructing a
second cross dam. The major concern is that the capital costs of construction are high in
beneficiary per-capita terms and there are perhaps more effective ways of using such resources
and higher priorities, especially in a country wide context.

It is considered ill-advised to continue with any further field studies for the project until a firm
undertaking has been given, including commitment of the necessary funds for implementation
(estimated total US$ 12 million for direct construction costs), that the first phase cross dam will
go ahead. In addition a suitable, locally based inter-disciplinary and decentralised institutional
structure will need to be established for detailed project planning and implementation. The
procedures for allocation of new land through the Ministry of Land will also need to be streamlined
to be operational in a transparent, fair, equitable and timely manner at local level.

Following such undertakings, then a programme of detailed public consultation will be required to
obtain local people's views on the proposed intervention, the outcome of which should be a public
response document and the granting of a No Objection Certificate by the Local Authority. This
could then be followed by a formal application to the Department of Environment for an
Environmental Clearance Certificate.

FUTURE ENVIRONMENTAL WORK PROGRAMME

Assuming that the Project were to go ahead the following environmental work programme would
need to be implemented as part of the project planning and implementation programme:

. continue monitoring of erosion and accretion

. continue water and soil salinity monitoring

. studies of inshore marine habitats, fish ecology (particularly the fish spawning and breeding
grounds), along with a baseline survey of fisheries catch and a stock assessment

. construction management assessment

. a baseline human nutrition survey
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* a negotiated arrangement for relocation of the fisheries ghat

. an evaluation of the impacts of the project on household livelihoods five years after the
construction of the cross dam

. monitoring of the incidence of malaria in the area.

A phased programme for this work, linked to the proposed construction works, has been drawn up
and is given as Figure V.24,
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1 PROJECT SETTING
119 Background

The Nijhum Dwip Integrated Development Project is one of the three selected priority projects of
the Meghna Estuary Study (MES) to be taken to Feasibility Study. The MES aims to draw up a
regional land and water resources Master Plan for the designated Study Area (see Figure V.1),
with a planning horizon of 25 years and a phased intervention programme. In addition a Draft
Development Plan for the immediate O to 5 and 5 to 10 year period will also be produced, which
will identify the three Feasibility Studies for the period year O to 5 and a further three Pre-
Feasibility Studies for the period 5 to 10 years. The Master Plan for the Study Area is to fit within
the regional planning framework for the water sector as outlined in the National Water and Flood
Management Strategy for Bangladesh (Ref: FPCO, 1995). The National Strategy is now under
review and due to be re-formulated as part of the National Water Management Plan (NWMP).

The MES follows on from the Land Reclamation Project (LRP), a long term study for the coastal
area of Bangladesh, which produced its final reports, including a Feasibility Study for the South
Hatia Cross dams, in 1990 (Ref: Land Reclamation Project, 1990). A significant conclusion of the
LRP work was that engineering interventions using the current technology to promote land
accretion were found to be uneconomic when judged by conventional cost-benefit analysis. The
follow-up studies to the LRP have been split between the Char Development and Settlement
Project (CDSP) and the MES. The MES aims to address the coastal process issues of land and
water management, whereas the CDSP concentrates on those areas of recently stabilised land
accretion already considered to be part of the "mainland”. The concept and understanding of
coastal Chars (a Bengali word meaning any accreted land) should not be confused with the very
different river Chars which have been subject to separate study (Ref: ISPAN, 1995b-f). More
details of the LRP and CDSP as they relate to the Nijhum Dwip proposed intervention are given in
Sections 4.4.1 and 4.4.2.

The major aim of the first year of the MES was to set up the data collection programmes for
providing baseline information on the Study Area. This data collection work initially concentrated
on the physical environmental processes, particularly erosion, accretion and collection of climatic
and bathymetric data to allow the Surface Water Modelling Centre (SWMC) to build a refined
hydro-dynamic model of the area. In the second year of the study programmes were mobilised for
collection of data on the human environment, using existing secondary sources where available,
and also primary data for issues and locations likely to be subject to Pre-feasibility and Feasibility
Study. An assessment of environmental baseline conditions in the MES area was carried out to
allow identification of environmental constraints to development and also identifying possible
interventions for selection, using a set of rational criteria. A comparative assessment of 20
different types of possible intervention and their likely environmental consequences was presented
in the Interim Development Plan (Ref: DHV Consultants BV, December 1997).

The erosion and accretion data collection programme of the MES has used time series satellite
imagery, covering the period 1973 to 1996, to map changes in land extent in 6 yearly increments.
From the mapping it is possible to identify those areas with continuous, if variable, erosion and
also those places with consistent accretion. A major finding of the LRP work was that using the
conventional technology of the time it was not possible to arrest erosion or intervene to promote
accretion in a cost effective manner. Such a situation constitutes a significant constraint to
intervention possibilities to be considered by the MES. In response to these findings, technical
trials are being implemented by the MES to test the technical feasibility of using geotextile
materials to see if they offer a significantly cheaper alternative solution for erosion control and
accretion promotion measures.

A trial was also implemented using geotextile cages containing sand filled jute sacks to test the
technical feasibility of cross dam construction for accretion promotion between Hatia and Nijhum
Dwip Islands (see Figure V.2 for its location and Plates 3 and 4). The new technique is estimated
to significantly reduce the fill requirement, and hence the cost of a cross dam over conventional
earth fill embankments, by over 50 per cent. If proven technically successful then the new
technology for cross dam construction could provide a cost effective option for implementation in
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