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SUMMARY

This feasibility study for the Nijhum Dwip Integrated Development Project has been prepared as
part of the Meghna Estuary Study. The proposed project is centred around the promotion of
accretion through the construction of cross dams between the southern end of Hatia Island and
Nijhum Dwip and Damar Char. Previous studies of these potential interventions have concluded
that they would not be economically viable. However, the development of low cost construction
methods under MES together with recent recent data suggesting that accretion after construction
of the cross dam between South Hatia and Nijhum Dwip would be much more rapid that has
previously been supposed has positive implications for the viability of the project.

Morphology

As a part of the feasibility study for the construction of cross dams, a morphological study has
been carried out to ascertain the effects of cross dam construction on the morphological
development of the area. The objectives of this study were:

e to draw up an inventory of all relevant reports and data
to describe the morphological development of the project area during recent decades

e to improve the understanding of the morphological behaviour in the area with the aid of
remote sensing imagery, historical bathymetric and field data on the processes of land
formation

e to assess long term changes of land formation and char development

e to predict the morphological impact of cross dam construction over the next 10 to 30 years.

Based on the development of land in the area over the last 25 to 30 years it is concluded that
without the construction of any cross dam the natural gain of new land at the +2.2 m PWD
level, the minimum level at which land should be embanked in this area, will be approximately
68 ha per year. The impact of the cross dams on land accretion to the +2.2 m PWD level is
summarised below:

ha at or above +2.2 m PWD

Year No intervention Nijhum Dwip cross dam Nijhum Dwip + Damar
Char cross dams
5 340 1,983 1,983
10 680 2,727 3,261
5 1,020 3.237 4,219
20 1,360 3,683 5,024

Present situation in the project area

The estimated 1996 population of the project area is some 17,000 persons, made up almost
entirely of fishermen and farmers will small holdings. Fishing constitutes the largest single

source of income for most households, although crop and livestock production are important for
many of them.

The area has very limited existing infrastructure. The embankment of polder 73/2 on south Hatia
marks the northern boundary of the project area. Inside the embankment there is a reasonably

good network of roads, but outside the embankment in the project area there are at present no
roads.

Agriculture in the area is typified by low yields (often less than 1 mt/ha for rice) and low
cropping intensities. Major constraints are soil salinity, the low organic content of soils and the
vulnerability of the area to damage from high tides and storms and a lack of inputs and
extension support. These constraints can only be mitigated by the construction of embankments
to keep out tides and storms and permit proper water management. Cattle, goats and poultry
are a common feature of the household economy, but productivity is low. Aquaculture is very
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limited in extent and also experiences low productivity. The marine fisheries of the area are
important to the local population and annual production is estimated to be about 18,000 mt.

Based on the analysis of satellite imagery, mangrove forests were estimated, in 1996, to cover
over 4,400 ha of the project area on Nijhum Dwip and south Hatia.

Future without the project

With no intervention, land area will continue to accrete at a rate similar to the past, i.e. about
68 ha per year. Without the project the development of both physical and social infrastructure
in the project area is expected to be much slower than with the project. In particular,
embankments and roads are less likely to be constructed.

Without project interventions, including the embanking of existing and newly accreted land, the
existing constraints to production would decline only very slowly or not at all since the land
would remain vulnerable to saline intrusion from high tides. The risk of damage to crops from

tides and floods would be unchanged. Agricultural yields and cropping intensities are unlikely to =~

change significantly.

Without the project, allocation of agricultural land to landless and functionally landless
households is unlikely to occur and newly accreting land is likely to be claimed by existing
powerful interests in the area rather than being entrusted to the Forest Department for
mangrove forestry.

For both livestock and aquaculture, some expansion will occur without the project, in line with
growth of the local human population and the accretion of land area, but improvements in
productivity are likely to occur only very slowly.

Some of the accreting area will be planted in mangroves. Based on the assumptions used in the

feasibility study, after 30 years the total area of mangroves would be about 1,300 ha more than
at present.

Proposed interventions

The interventions proposed under the project are grouped into two options - Options 2 and 3.
In addition the situation without any interventions is designated as Option 1. Option 2 would
be implemented first and Option 3 may be implemented commencing in year 6 of the project,
subject to the positive outcome of a review in year five.

Option 2 includes:

. construction of the Hatia - Nijhum Dwip cross dam in year 1
. emplodering existing land above +2.2 m PWD in years 1 and 2 of the project, totalling
2,495 ha on south Hatia and 660 ha at the southern end of Nijhum Dwip

¢ empoldering, in years 5 and 6, additional land which will have reached +2.2 m PWD,
including newly accreted land, totalling 4,080 ha

e construction of a road between the existing embankment on south Hatia and the southern
end of Nijhum Dwip as part of the polder developments in years 5 and 6.

Option 3 would include option 2 plus the following:

e  construction of the Hatia - Damar Char cross dam in year 6
e construction of further embankments after additional land has accrued to the appropriate
level, but this would be outside the time frame of the proposed project.
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On newly accreted land in the estuary, mangrove forests have an important role to play. For
the Nijhum Dwip Integrated Development Project, the following sequence of land development
has been adopted:

e except for land which will accrete very rapidly to +2.2 m PWD in the first five years after
completion of the South Hatia - Nijhum Dwip cross dam, all new land reaching the level of
+1.5 m PWD will be planted in mangroves;

e mangrove forest which has reached the age of 15 years may be cleared for agriculture and
other uses provided that a minimum depth of 1 km of forest is maintained all along the
future coast at all times as an essential part of the protective barrier providing security to
the population against storms;

« existing forest which will be inside the proposed new polders will be cleared for agriculture
after construction of the embankments.

Integrated development

The economic viability of interventions to promote land accretion, such as the cross dams
proposed in this project, is severely restricted by the long period between the intervention and
the start of the flow of benefits. Furthermore, because of such problems as soil salinity, low
soil fertility and flooding from tides and storms, levels of production initially achieved in newly
accreted areas are low. Interventions to promote accretion, therefore, constitute only one
component of an integrated approach to the development of a project area, the aim of which
will be to maximise the benefits that can be achieved from land accretion. Integrated
development for the Nijhum Dwip project area, includes:

. promoting the safety of the population :

e embanking areas to protect against tides and storms when the land has reached an
appropriate level

. providing adequate infrastructure for drainage and water management

. providing appropriate infrastructure for transport and communications

e establishing coastal forests as part of the protection system for the local population and to
promote the stability of the land )

e promoting measures to reduce soil salinity and increase agricultural production

. promoting improved aquaculture and livestock production systems

s  supporting the development of settlement and village infrastructure

« improving the access of the population to the education and health services provided by
government.

Impact of the project

Construction of the Hatia - Nijhum Dwip cross dam will result in the accretion of an estimated
3,237 ha of new land at +2.2 m PWD by year 15. With implementation of the project the
additional net area available for agriculture will be almost 4,100 ha. At full development, rice
production is estimated to be 8,900 mt per year greater than without the project. The
construction of embankments and improvement of water management will lead gradually to
increases in crop yields and cropping intensities and the replacement of salt tolerant by non-salt
tolerant crops and varieties. The livestock component of the project will lead to substantial
increases in the production of livestock and livestock products. Aquaculture development will
lead to an increase in production of fish, at full development, of about 350 mt per year. The
area of mangrove forest will increase by about 500 ha.

Under the project, an estimated 2,400 landless and functionally landless households established
in the project area will be allocated agricultural land and land will also be available for an
additional 420 households to be resettled in the project area from other areas.
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Environmental assessment

An EIA has been carried out for one cross dam, assessing the likely impacts over a 15 year period,
and is presented as a separate report. It is concluded that there are not major impacts that cannot
be mitigated for, although the monitoring of the impacts of cross dam construction on fisheries
habitats is vital.

Under the Department of the Environment 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 in order to 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 and the process should only
commence when firm funding is available for project implementation. Under World Bank
Operational Directive 4:01 the proposed intervention would probably be classified as Class A (the
highest), although it could possibly be down graded to Class B as the extent of the effected area is
relatively small by international standards.

Economic assessment

The proposed project will be implemented over a period of seven years. Total base costs with
only the Hatia - Nijhum Dwip cross dam amount to Tk 525.9 million (US$ 10.9 million).
Including physical and price contingencies the estimated total cost is Tk 697.1 million (US$
13.1 million). If both cross dams are constructed, the base costs will amount to Tk 656.1
million (US$ 13.7 million), while with physical and price contingencies the estimated total cost
is Tk 892.4 million (US$ 16.6 million).

Project benefits quantified for the economic analysis are increases in agricultural, aguacultural
and livestock production and the net value of forestry production. All residents of the project
area will be beneficiaries of the project; the present population of the area is projected to reach
about 30,000 by year 10 if the project is implemented.

For Option 2 (Nijhum Dwip cross dam only) the EIRR is 12.2 per cent and the NPV is Tk 6.8
million. For Option 3 (both cross dams) the EIRR is only 10.4 per cent, but this calculation does
not take into account benefits that will eventually accrue from the Hatia - Damar Char cross
dam. Although the EIRR of Option 2 is only marginally above the opportunity cost of capital,
account must be taken, in the overall assessment of the project, of the long lag between
investment and the accrual of benefits as well as the accrual of non-quantified benefits such as
improved safety and well being of this most vulnerable section of the Bangladeshi population
and the positive impacts of expanded areas of mangroves.

This result is relatively sensitive to changes in both costs and benefits, but significantly more so
to benefits than to costs. A 10 per cent increase in costs combined with a 10 per cent decrease
in benefits would reduce EIRR for Option 2 to 9.1 per cent.

Project implementation

Because of the limited cross dam experience currently available within BWDB and because of
the new design and installation technology proposed, it is strongly recommended that there is
some involvement of foreign experts in the planning and supervision of the implementation of
the Nijhum Dwip cross dam. However, this should not be necessary for the Damar Char cross
dam since the experience of government agencies and local consultants will have grown in the
intervening period.

It is important that an effective institutional structure be established for the implementation of
the project’s integrated development activities.
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T1: INTRODUCTION
1.1 Background of the Project

This feasibility study for the Nijhum Dwip Integrated Development Project has been prepared in the
context of the Meghna Estuary Study (MES) (FAP Study 5B). The proposed project is centred
around the construction of cross dams between Nijhum Dwip and the southern end of Hatia Island
and between Damar Char and south Hatia.

The possibility of constructing these cross dams has been studied on previous occasions under the
auspices of the Land Reclamation Project (LRP). The first study was in 1984 and subsequently
there were pre-feasibility and feasibility studies in 1988 and 1989. These were limited in scope,
comparing only the cost of the cross dams with potential benefits from increased agricultural
production. Despite the low IRR obtained in these studies (between 4 per cent and 8 per cent)
both the Governments of Bangladesh and the Netherlands expressed an interest in proceeding with
the project, but lack of available funds forced a postponement. Early in 1990, the feasibility study
was reviewed with additional data being collected and the scope of the study being expanded to
include different options for land use in the outer embankment area of South Hatia. This final
report of this study was completed at the end of 1990. Despite the expanded scope of the
project, the IRR obtained were still only in the range of 7 per cent to 9 per cent.

Interest in the project arises from the situation on Hatia Island where significant areas have been
eroded in recent years, especially in the north of the island. Some poor families, made homeless
or landless by this process, have moved to South Hatia and Nijhum Dwip and there is pressure to
identify and develop areas for settlement for these (and other) people. Furthermore, enhancing the
accretion of land and improving land use as well as increasing the safety and security of the
population are important objectives of the MES.

This present study of the proposed Nijhum Dwip cross dams arises from the continued interest of
the Government in the constructing of the dams and the proposed new method of construction
which is significantly cheaper than the more traditional method assessed in the previous studies.
Furthermore, recent data suggest that accretion after construction of the cross dam between
South Hatia and Nijhum Dwip will be much more rapid that has previously been supposed. This
has implications for land development in the area and for the benefits that will accrue from the
proposed interventions.

A number of relevant studies done under FAP (FAP 1 and 9B) confirm the general conclusion that
at the present stage of socio-economic development of Bangladesh, works to protect agricultural
land are generally not feasible from an economic point of view. Only if urban centres also benefit
from such works, or if there are other related benefits, could the necessary investments be
justified. It may safely be assumed that this situation also applies in the estuary areas where
agricultural productivity is lower than the national average. However, the use of low cost methods

to promote accretion and protect against erosion may, as in the present case, lead to different
conclusions.

1.2 Objectives and Scope of the Study
The overall development objectives of the MES are:

. to increase the physical safety of the population living in the south eastern coastal areas of
Bangladesh

¢ to promote sustainable development in these areas
s toincrease the social security for the population in the coast areas and on the islands.

Among the immediate objectives of the Study is the preparation of a development plan with
priority projects and programmes for flood protection, agricultural and socio-economic
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development prepared for early implementation. This feasibility study for the Nijhum Dwip
Integrated Development Project is one of these priority projects. The study assesses the technical,
socio-economic and environmental viability and the economic feasibility of the proposed project.

1.3 Project area

The project area consists of that part of southern Hatia Island that is outside the existing
embankment, Nijhum Dwip to the south of Hatia Island, the small island of Damar Char to the
east of Nijhum Dwip and the surrounding areas. The area is located between longitude 90° 55’
and 91° 10" east and latitude 22° 00" and 22° 10’ north (see Figure 1.1). The total existing
land area is some 9,400 ha. The area is low lying and flat and much of it can be submerged by
high spring tides, especially during the monsoon season.

1.4 Project approach

Interventions, such as cross dams, which accelerate the accretion of new land, present a
dilemma from the economic point of view. Newly accreted land is saline, subject to tidal
intrusions and low in fertility. For land to accrete to a sufficient level so that it can be
successfully embanked and so that effective drainage and water management can gradually
eliminate soil salinity takes a considerable number of years. While salinity prevails, agricultural

yields are low. There is thus a long delay between investment in a cross dam and the
commencement of a significant flow of benefits.

For these reasons it is appropriate to adopt an integrated development approach to the proposed
development activities for chars in the Meghna estuary. By combining land accretion with land
development and designing projects that incorporate cross dams, embankments, drainage and
water management together with measures to increase the productivity and production of
agriculture, livestock and aquaculture and other activities it is possible to design feasible
development projects for these areas.

1.5 Key Assumptions

The preparation of a feasibility report inevitably requires the making of assumptions, especially
with regard to the reliability and processing of data. For this study, however, the most critical
assumptions refer to the sequence of land development on newly accreted land and the role of
mangrove forests on the estuarine chars. In particular, it is assumed that:

* except for land which will accrete very rapidly to +2.2 m PWD in the first five years after
completion of the South Hatia - Nijhum Dwip cross dam, all new land reaching the level of
+1.5 m PWD will be planted in mangroves

* mangrove forest which has reached the age of 15 years may be cleared for agriculture and
other uses provided that a minimum depth of 1 km of forest is maintained all along the
future coast at all times as an essential part of the protective barrier providing security to
the population against storms;

¢ existing forest which will be inside the proposed new polders will be cleared for agriculture
after construction of the embankments.

Without these assumptions, an integrated development project would hardly be possible in the
project area and the feasibility of cross dam construction would be in doubt.
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