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A tale of coastal water project

MD. SAEEDUR RAHMAN

VER the last four decades,

the cluster of 123 polders

has been constructed,
primarily to support agriculture
and provide protection to life and
properties of the inhabitants dur-
ing cyclone. The polders, consist-
ing of about 5,000 km embank-
ment, 6000 km drainage channel,
2500 water control structures, in
association with 1,845 multi-
purpose cyclone shelters and
cyclone warning system, provide
protection against daily tidal inun-
dation to farms of crops, fish and
salt. The polder system, where in
good shape, during cyclone and
tidal surges, minimises the damag-
ing impact on the life and property
over an area of about 14,000 square
kilometres. As many as 59 cyclones
hit the coast in the last two centu-
ries. The cyclone occurred on the

29-30 April. 1991 caused about
140,000 deaths and severe dam-
a§es throughout the eastern coast
of the Bay of Bengal. After 1991
cyclone the government with the
assistance of the World Bank,
European Commission (EC) and
Saudi Fund for Development
undertook a massive programme
for rehabilitation and reconstruc-
tion of 21 polders. The project
while in implementation in 1997
another severe cyclone and storm
surge occurred on May 19.
Although no damages to life was
caused but it damaged embank-
ments and structures in many of
the polders as those were inade-
quately maintained.

The objectives of the project
were to: (a) provide improved
cyclone protection, including
personal security, protection of
infrastructure and minimising
crop and livestock losses; (b)

increase agricultural production
through reduced saline inunda-
tion; and (c) support introduction
of improved technology for the
design and construction of protec-
tion work, and improved methods
of embankment maintenance.
Community forestry for cyclone
protection and embankment
maintenance would have addi-
tional benefits in employment
generation, environmental
improvement, and increased
output of timber and other forestry
products.

The project principally included
the components of (a) rehabilita-
tion and improvements to a dozen
sea-facing embankments, (b)
minor rehabilitation and improve-
ments to the non-coastal sections
of the polders; (c) afforestation of
embankment slopes and a strip of
50 to 200 meters of foreshore to
reduce cyclone damage and
embankment maintenance costs;
(d) improved (Operation & Mainte-
nance) O&M of all polders; (e) a
programme for compensation,
rehabilitation and resettlement of
people displaced by the project; (f)
environmental monitoring and
provision for appropriate mitigat-
ing measures; (g) studies to investi-
gate the possibility of cost-effective
protection works; (h) technical
assistance for implementation
support and (i) training of staff of
Implementing Agency (IA) and
participating NGOs, and for com-
munity participants. Further, this
projectincludes community devel-
opment to enable NGOs to imple-
ment poverty alleviation activities
complementary to the project.

IA with considerable assistance
from the project consultant was
responsible for implementation.
NGOs were also involved in the
afforestation component includ-
ing training and community par-
ticipation aspect of the project.
Project coordinating committee
was established in each participat-
ing district to review progress and
ensure coordination at the regional
level. The Project Steering Com-
mittee was also established to
overview the project implementa-
tion and ensure inter-ministerial
co-ordination. The World Bank
regularly reviewed the project
implementation by fielding its
mission at regular interval and EC
monitored the project implemen-
tation process on yearly basis by
deployment of its consultant.

The major physical works com-
pleted include reconstruc-
tion/rehabilitation of 120 km.
embankment, 13 km protection
work, 43 nos hydraulic structures,
875 ha. afforestation and other
non-structural components at a
costof about 500 crore taka. Gener-
ally, the project has had positive
impacts on agriculture. It is
unlikely that the project will have
adverse impacts on open water
fisheries since its embankments do
not close up major or medium
rivers, which are the main routes
for migration of fish to the spawn-
ing grounds in the flood plains. The
plantation programme is also
enhancing the general physical
environment of the area in addi-
tion to providing a source of
income to the poor families.

The Resettlement Action Plan

(RAP) was in place forimplementa-
tion of the project. The RAP formal-
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ities were implemented by Project
Management and Resettlement
Unit (PMRU) with assistance from
Resettlement Consultant (RC) and
NGOs. Accountability and trans-
parency in RAP implementation
were strengthened by good local
level consultation, and effective
information campaign and a griev-
anceredress procedure.

Toe erosion is an initial indica-
tor towards non-sustainability of
the embankments. One of the
reasons for toe erosion is close
proximity of the embankment to
the sea or river so that high tide
water can reach up to the toe and
erode it gradually. To stop the toe
erosion, the conventional engi-
neering approach is to use heavy
concrete blocks and stones, but
this has been found to be expen-
sive. In this project, trials have
been made in a few polders with
various engineering approaches
that would be more cost effective.
Innovation and departure from
traditional engineering practices
triggered disinterest amongst the
pivotal actors and key partners.
The comparatively more aggres-
sive hydrodynamics of the estuary
and the coast of Bangladesh is not
compatible to softer solutions to
coastal erosion ubiquitously.
Location specific softer solutions
to embankment toe erosion with
improved designs derived from
engineering of the hydraulic
parameters anchored by non-
engineering components such as
afforestation, community partici-
pation and awareness growing
were found indicative to be effec-
tive and sustainable.

The project supported training
of staff of IA, participating NGOs,
and community participants. All
this training has helped the IA staff
more towards a process of partici-
patory management in the polder
systems in association with the

communities and NGOs. The
community involvement contrib-
uted towards increasing agricul-
tural productions, resolution of
potential conflicts and, generated
economic growth that eventually
supported the poverty reduction
strategy and management of pol-
ders. Involvement of community is
seen as the most important anchor
that strongly supports and firmly
holds the coastal engineering
interventions while the
sociopolitical will and commit-
ment plays the keyrole.

The project led to increased
agricultural production due to
three major factors: (a) prevention
of salinity intrusions and storm
surges during normal monsoons
and cyclones; (b) adoption of high
yielding varieties (HYVs) because
the increased security provided
against periodic investment for
HYV production; and (c) improve-
ment of drainage conditions in the
polders. These factors contributed
towards increased agricultural
output through higher crop yields
per ha, increased cropping inten-
sity, shifting cropping patterns
from local to HYVs, and acceler-
ated crop diversification. Beyond
the benefits afforded during mon-
soons and normal cyclones, the
rehabilitated embankments have
provided additional benefits from
protecting crops and livestock
during major cyclones. It is esti-
mated that about 50 per cent of the
crops would be saved in the case of
cyclonic surges with a return
period of 10 years. Over 50,000
head of cattle that were lost during
the 1991 cyclone would now be
saved, as the embankments may
not breach any more. Improved
embankments and sluices also
preserved shrimp farms, culture
fisheries and salt production. The
outputs would also come from
afforestation in the form of fruits,

vegetables, timber, and fuel wood.
Benefits in human lives to be saved
are impossible to quantity. How-
ever, it is estimated that about
140,000 people were killed in the
project area during the 1991
cyclone. The embankments would
help save lives during future
cyclones. Although overtopping
could still occur after the construc-
tion of the new embankments, the
flooding of the polders would be
slowed and reduced. The massive
sudden flooding of 1991, which
happened due to breaches in the
embankments or missing sections,
would not happen in the present
situation. Delayed flooding would
give more time for the people to
escape to safer areas or cyclone
shelters.

However, the project narrowly
focused on the reconstruction and
rehabilitation of the coastal struc-
tures with truly no regard to water
resources management inside the
polders. Internal water resources
management component could
further heighten optimising agri-
cultural production. A composite
design of the Coastal Embankment
System incorporating the engi-
neering and non-engineering
issues seemingly is a step-forward
solution to the ubiquitous erosion
problem. Re-settlement eased the
implementing impediments. The
project implementation could
have been further delayed without
the Resettlement Action Plan.
Afforestation has demonstrated to
be an integral part of the coastal
embankment system, coastal
livelihood and coastal environ-
ment. Lessons learned is that GO
must shift from its present position
as builder to work more as partner
with firstly, NGOs and then with
the community for achieving the
project objectives. A legal coverage
to contracting between the IA and
the community based groups is
essential for shielding its right. It
will be providential while the
portion of community involve-
ment in place shall be institution-
ally integrated with coastal waters
designed to deflate poverty. The
shift in attitudinal behaviour of the
IA and its staff may be taken as a
starting point for future water
resources planning and manage-
ment of the coastal zone and advo-
cates to be pursued further. IA's
commitment to further pursue the
experimentation and monitoring
in more orderly manner is
expected toyield better results. The
full-scale application of the future
version of the trials would greatly
reduce the recurring operation and
maintenance costs of the landward
coastal embankment system, in
particular. The emerging softer
solutions to coastal erosion in
Bangladesh has acquired cogni-
sance and opened slot for water
professionals to shrink the knowl-
edge gap.

Despite overall satisfactory
progress in polder rehabilitation
and afforestation, the O&M aspects
are still lagging in terms of plan-
ning and constrained by inade-
quate GoB budget provision. The
sustainability of the rehabilitated
polders will be at risk if current
initiatives to introduce improved
O&M procedures involving users'
communities are not continued
and GoB budget does not make
provisions for necessary funds. The
polder database based on GIS

(Geographic Information System)
for a sustainable O&M is available,
but future users are yet to be fully
trained for use and updates. The
Operation & Maintenance compo-
nent appears to have been rele-
gated. Political and institutional
support from national to local level
has always been in favour of reha-
bilitation instead of preventive
maintenance. The financing mech-
anism and payment modalities
were too weak and in cases inade-
quate to fully support the commu-
nity based aspect. NGOs' with-
drawal from the project's activities
will create an institutional support
vacuum which is feared by com-
munity based groups. The project's
sustainability is apparently seri-
ously deficient. Future rehabilita-

tion and re-construction project
needs long-term equation with the
extremely dynamic morphological
characteristics of the coast bearing
in mind the permissible perme-
ability of resources through the
porous project for its
sustainability. Approach to reha-
bilitating a coastal water project
seemingly thus necessitates
reversing by mounting forward the
thrust on non-engineering dimen-
sions in tandem with the engineer-
ingaspects.
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