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1 INTRODUCTION

In general, agriculture in the coastal area is less developed compared to other parts of Bangla-

desh. Agriculture in the coastal area is characterised by lower cropping intensities, lower yields
and little crop diversification.

Salinity, drainage congestion and poor water management are among the important factors that
contribute to unfavourable agricultural conditions in the coastal area. A brief description of

drainage, salinity and water management problems is given hereafter and where possible directi-
ons for improvements are suggested.

Finally a brief overview is presented of water management aspects during the process of
formation and development of new land as it happens so far in the estuary.

2 INTERNAL DRAINAGE

2.1 Floods and Drainage in Coastal Lands

Unprotected lands located in the estuary are frequently flooded by tidal floods carrying saline
water as well as fresh water floods caused by high rainfall. Both happen mainly during the
monsoon. Such lands are drained by a natural network of branched channels (khals) capable to

convey large volumes of excess fresh and saline surface water back to surrounding open waters
in a fairly short period of time. ’

In the case of lands protected by embankments, only rainfall remains as a source of floods.
Harmful floods occur when excess rainfall can not be evacuated in time due to an inadequate
drainage system. Poor functioning surface drainage systems have resulted in drainage

congestion and water logging due to a low permeability of subsoils. Water logging is an
unfavourable condition for standing crops, even in the case of rice.

Severe drainage congestion and water logging problems have been observed by LRP in accreted
coastal lands south of Noakhali. This area is characterised by a slow but on-going accretion of
land. In accreting areas, drainage problems are further aggravated by sedimentation of an inland
arterial drainage system, prior to the construction of embankments, as well as sedimentation of

natural drainage outfalls. An example of sedimentation of a drainage outfall is the large Noakhali
Khal of the South Sudharam area, south of Noakhali.

2.2 Causes of Internal Drainage Problems

Inadequate drainage scheme in coastal areas seems to be the result of an insufficient drainage
density and overall drainage capacity in combination with a poor operation of drainage sluices.
LRP found in South Sudharam that drainage problems do start after the construction of embank-
ments and sluices, despite that this stopped rapid sedimentation of the drains.

After the construction of embankments and main sluices, it is assumed that the existing natural
drainage network consisting of branched khals provides sufficient drainage capacity for the
polder. Little is known whether this is indeed the case. Drainage sluices are costly and not all
khals with a connection to open water have been provided with a drainage sluice, which means
that some have been blocked by protection embankments.

However, it is more likely that the gradual deterioration of the drainage condition is much more
the result of a gradual development of a physical infrastructure inside the polder. A
development which had become possible after construction of protection embankments.
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Such infrastructure, notably those of roads and footpaths interfere with the existing drainage
network. Observations of SRP, EIP and LRP in existing polders show a) rural roads and foot
paths with insufficient culvert capacity, b) the use of crossdams in stead of bridges, notably for
road construction under food for work schemes c) fishing methods practised in main drains
which obstruct a free flow of water d) drainage sluices with too large catchment areas as a
result of a changed drainage pattern and e) poor operation of drainage sluices.

2.3 Adaptation to or Improvement of Drainage Conditions

Solving the problem of drainage congestion can be approached in basically two ways. One way
is to promote adaptation to existing unfavourable drainage conditions, and the other way is to
try to reduce drainage congestion and water logging through improvement of the surface draina-
ge system. Since it will require considerable investments and time to improve existing drainage
schemes, the potential of both ways needs to be examined.

Flooding due to excessive rainfall has a negative impact on crop production. The extent of crop
damage depends on adaptations made by farmers to reduce the risk of partial or complete crop

failure. According to LRP, farmers in areas prone to flooding are well aware of the need for
adaptation and have taken risk-reducing measures.

Techniques already practised by rice growing farmers are, a) replanting of Aman rice in case of
flooding during early growth stages (using an excess of plants from seedbeds), b) the use of
long stem Aman rice varieties with a higher tolerance for larger water depths and c) the
cultivation of Aus in the pre-Kharif season or irrigated Boro rice in the dry Rabi season in deep

depressions which are flooded during the monsoon and where even long stem Aman can no
longer be cultivated (Begumganj depression).

Since the present agricultural production in coastal areas is most probably well adapted to local
conditions one may expect a rather limited scope for further improvement. However, if higher
agricultural production levels are desired by farmers as well as by the Government, gradual im-
provement of existing drainage schemes in coastal areas is the only option left.

2.4 Drainage Criteria and Requirements

Criteria for development of drainage schemes are hardly specified. Also CDSP found it extremely

difficult to trace criteria for design discharges, drainage density and layout of a drainage network
presently used by BWDB.

In the case of SRP, Polder 55/1, the only known criterion was an overall design discharge of 40
mm/day defined in the late sixties for the Coastal Embankment Project by Leedshill - De Leuw.
Experiences of SRP show that this will be even more difficult in the case of drainage criteria

used by LGED, responsible for the provision of bridges and culverts in rural roads. Such criteria
were not known to BWDB, and vice versa.

A critical factor in establishing surface water drainage criteria are the agricultural requirements,
especially those for the main crop, Aman rice. LRP studies for Char Baggar Dona defined that a
drainage capacity of 123 mm/day is required in that case. However, a capacity of 40 mm/day,
restricting yield reduction to a maximum of 50% once in five years, and in line with the BWDB
criteria for coastal areas, was considered more realistic seen. The main reason for this were the
expected costs required to improve drainage schemes beyond this criterion.

LRP found that in the case of South Sudharam area that this drainage criterion of 40 mm/day

was far from fulfilled. Based on findings of SRP, EIP and LRP, similar conditions can be found in
many other polders of the coastal area.
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Therefore, a first step in these polders will be to bring the drainage capacity back to its original

design discharge of 40 mm/day. In most cases such a step does not involve costly modification
of existing drainage sluices.

As far as the density of drains and layout of drains is concerned, some recommendations have
been made by LRP. Similar to the system applied in the LRP pilot polder, the proposed drainage
system consist of primary drains, main natural khals, with a spacing of 2000 to 3000 meters,
supplemented by a system of secondary drains, minor khals, with a spacing of around 1000 to
2000 meters. These secondary drains convey excess water from blocks of 30 to 40 ha. Small
tertiary drains need to be constructed to allow all the plots access to the drainage system.

2.5 Improvements of the Drainage System

It is the question whether the focus of present studies should be on elaborating more detailed
design criteria for discharge, density and layout of drainage systems. First of all, costs of impro-
vements need to be kept as low as possible and secondly, much may be gained in existing
polders by removing obvious bottlenecks in the present drainage schemes through co-ordination
between BWDB and agencies such as LGED, MOF and last but not least by involving Water
Users Organisations in planning, construction and O&M of drainage systems.

The same holds for future priority project areas of MES and most probably as well for new
polders. The layout of the primary and secondary drainage system will, by and large, be defined
by a natural khal system that follows natural depressions, which are formed during the accretion
phase. According to LRP, accretions that have reached HWL still require 10 to 15 years more to
reach a level that allows for reclamation. By then, the land will be fully used by temporary or
more permanent settlers for grazing and Aman cultivation. After construction of a protecting
embankment and drainage sluices, the capacity and density of a primary and to some extent a
secondary drainage network may be checked and where required slightly modified.

Further, improvements may not be justified since agricultural production in newly reclaimed land
is low due to an initial high salinity level.

As salinity levels reduce over the years, new investments in further improving the surface
drainage network are justified, especially when cultivation of HYV Aman and Rabi crops beco-
mes a real possibility. Much will depend on the need felt by farmers on whose land new drains
need to be excavated. In line with the guidelines for people participation, farmers should be
involved in planning, construction and maintenance of such drains.

In short, possible measurements which may improve drainage systems of polders are in
principle, a) modification and re-excavation of the present main drainage system consisting of
primary and secondary khals in close co-operation with LGED and MOF, b) promotion among
farmers of tertiary drains to increase the density of the existing drainage network in line with
findings of LRP and c) if necessary, modification of existing sluices with too large catchment

areas. The institutional framework required for such improvements will be discussed later under
water management.
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3 SALINITY

3.1 Existing Situation

A second agricultural constraint in the coastal area, besides drainage congestion, is salinity. The
first, but in most cases the only crop grown, in the coastal area is Aman rice. Aman is grown
during the monsoon, the Kharif season. High soil salinity levels prevent most farmers from
introducing crops in the Rabi and pre-Kharif seasons.

According to LRP it takes at least 4 to 5 years after the construction of embankments before
salinity levels are sufficiently reduced to allow other crops than low yielding saline tolerant
Aman varieties. Desalinisation of newly accreted land is-a natural, but slow process.

Soil salinity levels differ much throughout the year. During the monsoon, July to October, top
soils are slightly saline when abundant rainfall dilutes salts of the upper soil layer. After the
rains, from November onwards, salinity increases again, reaching a peak in March and April. By
then, soils are strongly affected by salinity in the dry season.

Field research in the pilot polder of LRP revealed that during the monsoon significant desalinisati-
on takes place when excess rainfall can percolate through the saline subsoil. By this leaching
process salts are washed down till they reach a deep groundwater flow in more sandy layers
starting at 3 to 5 meters below groundlevel. A deep groundwater drainage flow in the period of

July to November, draining a total of 500 to 1000 mm was found to be the main agent for
desalinisation.

This desalinisation effect is nearly neutralised by a resalinisation of the topsoil, caused by a
capillary rise of still saline subsoil groundwater. This process starts in November, when
evaporation losses exceed rainfall. LRP found in the pilot polder that topsoils and subsoils of
accreted land to a depth of 3 meters below groundlevel consist of layers of very fine sandy
loam, silty loam and silty clay loam. These medium textured soils posses strong capillary
characteristics. According to LRP this explains the sharp and deep fall of the water table shortly
after the monsoon, upto 5 meters deep, even below the average drainage level estimated around
2 to 3 meters deep during the months of December till May.

For farmers such soils mean two things. Considerable soil moisture will be available for the
cultivation of Rabi crops, even if the water table is at a depth of 2 to 3 meters. At the other
hand, the capillary rise of water will also bring up salts from the subsoil, which accumulate in
the topsoil and damage standing crops. Therefore introduction of Rabi crops will become
possible when mid-monsoon salinity levels drop below EC, values of 5 to 10 mS/cm and pre-
monsoon levels stay below 15 mS/cm.

32 Desalinisation

The general principle of reclaiming saline soils comprises the following sequence,
- Prevention of further salinisation or resalinisation,
- Leaching of salts,

- Replacement of exchangeable sodium by exchangeable calcium.

Natural desalinisation of land starts during accretion and mid-monsoon EC, values may be
lowered by 50 percent, from 30 to 40 mS/cm to levels as low as 15 to 20 mS/cm. These lower
salinity levels allow the cultivation of salt tolerant, but low yielding, Aman varieties during the
monsoon. In the final stages of accretion land level will approach high water levels {HWL).

Flooding with saline water occurs less frequent and mainly during the monsoon when the tides
are higher.
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Prevention of resalinisation through tidal floods of saline water is realised after the construction
of flood protection embankments and sluices. Further desalinisation depends on the existence of
a deep drainage flow that can remove salts from the subsoils and reduce resalinisation of the
topsoil in the dry season. Although resalinisation is accelerated by the construction of embank-
ments and sluices, such protection will also stop further accretion and thus further rising of land
levels. It may be expected that high land levels favour deep drainage since in most cases water
levels of the Bay of Bengal form the ultimate drainage base.

Measurements to further accelerate the desalination process studied by LRP are,

. Flushing of plots,

- Levelling and bunding,

- Construction of minor drains,

- Re-excavation of main drains, khals,

Desalinisation of the top soil by flushing techniques , as practised by some farmers, should be
considered only an additional measure with a limited effect.

Adequate levelling and bunding favours ponding of fresh rain water may increase the percentage

of rainfall that percolates through the subsoil. The cultivation of wet rice, using salt tolerant
Aman varieties, favours desalinisation.

Minor drains and field drains with a depth of 1 to 2 meters will improve the drainage of polder
lands, and for example be able to meet drainage requirements of Rabi crops allowing a favoura-
ble early start. Such drains are very useful to improve surface drainage conditions. Due to low
transmissivity of subsoil layers, subsurface drainage is of less importance and these drains are
not deep and large enough to contribute to deep drainage, the main factor in desalinisation.

Re-excavation of main khals will lower the base level for drainage. Deep drainage and thus

leaching of salts is expected to be stimulated by re-excavation of khals forming the main draina-
ge system.

Irrigation will reduce the capillary rise and thus resalinisation. However the main problem is the
availability of fresh water during the dry season stored in the ground or in surface water bodies.
Flushing in of fresh water is an option. However, during the dry season the volume of fresh
water conveyed by the Meghna reduces considerable and water in the Bay of Bengal is more
saline. Experiences in SRP show that the situation may still be favourable in the north west
corner of the estuary, along the Tetulia river. In the case of Polder 55/1, the period of saline
water, more than 1.5 to 2 mS/cm, in rivers surrounding the polder is limited to March and April

only. Since large khals exist inside the polder, fresh water may be flushed in, stored and used
for irrigation.
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4 WATER MANAGEMENT

4.1 Land and Water Use

The two most important forms of land and water use are agriculture and fisheries. The scope for
agriculture is much enlarged by the construction of protecting embankments and sluices, where-
as the traditional form of fisheries is often negatively influenced by empolderment.

Before empolderment the unprotected charland is used for grazing and later on for the
cultivation of salt-tolerant Aman rice varieties during the monsoon. After the construction of a
protection embankment and drainage sluices, the cultivation of salt-tolerant Aman varieties
continues till the soil salinity level is low enough to allow other high yielding Aman varieties. LRP
found that such soil salinity levels may be reached 4 to 5 years after the construction of
embankments and sluices. Besides lower salinity levels, these short stem varieties require a
more strict water control. Too high water levels during the initial stage of the crop may reduce
yields considerably. Sluices with a lifetime of approximately 20 years should therefore take into
account the drainage requirements of future crops, such as high yielding Aman varieties. A
drainage module of 40 mm/day, as mentioned earlier in this annex, seems to be acceptable in
this case allowing a probability of flooding of once in five years.

Besides high yielding Aman varieties during the Kharif season (July-October), a second crop in
the Rabi season (November-February) will become possible as salinity levels go down. Salt
tolerant Rabi crops are Khesari and linseed. More profitable Rabi crops such as potato, wheat
and improved pulses and oil crops require lower salinity levels and supplementary irrigation.
Apart from salinity, drainage plays also an important role. The timely cultivation of Rabi crops
depends to a large extent on an adequate drainage of the plots. A late start results in yield
losses due to drought and resalinisation. Capillary resalinisation starts in December and becomes
more pronounced in February and March.

A third crop, in coastal areas is Aus rice. This crop is grown in the pre-Kharif season (March-
July).Traditionally Aus is a rainfed crop grown in depressions where excess rain water from
fairly unreliable pre-Kharif rains can accumulate. However, timely cultivation of Aus rice at a
larger scale requires supplementary irrigation. Especially in the month of April and May a
considerable supply of fresh water is needed. Since fresh shallow groundwater is not available,
in the coastal area, water supply has to come from available fresh surface water using small
Low Lift Pumps. The latter may be an option in the Tetulia river for chars between Bhola and the
western coast line and boundary of the MES project area. HYV Boro rice cultivation (January-
April) is not very popular in the coastal area. Salinity, but also the full irrigation requirements as
well as a need for costly inputs such as fertiliser may be reasons that Boro is less grown in this
part of Bangladesh.

Fish forms an important source of protein in coastal areas. The construction of protection
embankments and sluices prevent tidal flooding as well as fish fry from entering ponds and the
natural drainage system. If no mitigating measures are taken, this situation will greatly reduce
the catch of fish for protected lands. Solutions for this problem are less known and most proba-
bly have to be found in promotion of improved fish cultivation in appropriate ponds. Borrow pits,

used for road and embankment construction, if properly sized, may be used for improved fish
cultivation.

4.2 Internal Embankments, Roads and Drains

The layout road and drain or khal embankments inside new empoldered land should take into
account a number of aspects such as,
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The existing infrastructure of the old land as well as the future requirements. This refers
in particular to,

Drainage of the old polder. New polders should not impede the drainage of old

poldersand the drainage system of the new polder should be integrated with the
existing drainage pattern of adjacent lands.

- Incorporation of fresh water sources for irrigation where possible.

- Integration of management of the new polder with existing management
structures for the older polders.

- Connection with the existing road infrastructure.

Transport requirements such as the transport of agricultural inputs and outputs and
access to local markets. Not only roads but also possibilities to use the main khals as
waterways should be explored. For example, the use of waterways was an important
issue stressed by farmers of Polder 55/1 (SRP). Unpaved rural roads are in most cases
the only available roads. The means of transport, especially on chars, are limited to
motorbikes, bicycles and rickshaws. During the monsoon such roads are hardly used by
for rickshaws and transport of goods becomes virtually to a standstill. An internal
network of main drains may be used by small country boats.

The cost of a few rural bridges may be much lower than providing a hard surface for a
number of roads.

Topography and hydrological boundaries. Embankment may be required for drains
crossing depressions and or drains that are used for flushing in fresh water for storage.

L] Need for secondary protection by interior embankments (see also civil engineering).

4.3 Hydrological and Administrative Boundaries

Administrative boundaries rarely coincide with hydrological boundaries. Both are important for
water management and both may change, especially in a dynamic environment such as the
Meghna estuary. Hydrological units are defined by topography and physical infrastructure such
as roads, waterways and secondary protection embankments. Hydrological boundaries are
important for water management because,

- Participation in O&M and Command Area Development (CAD) of local water users has
become a vital factor in future water management. Participation requires organisation of
water users and organisation of water users is possible when a common water
management interest exists. In a drainage or irrigation unit a common interest to solve a
common problem can be expected. Farmers should be able to take responsibility for
hydrological units, also named tertiary units.

- For larger hydrological units, such as entire polders, water management will be the
responsibility of both BWDB and water users organisations. Jurisdiction boundaries of
BWDB coincide with hydrological units but not necessarily with administrative
boundaries. In most cases they differ. For this reason, co-ordination between BWDB and
other departments at thana and district level may not be adequate.

E In the case of considerable new land, it will be an advantages to use hydrological
boundaries to define BWDB as well as administrative boundaries. New polders, larger
than 2,000 ha where the creation of an Union Parishad is justified is an example where
hydrological boundaries can coincide with administrative boundaries.
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4.4 Irrigation

As discussed earlier, irrigation water may play an important role in reducing resalinisation of the

top soil during the dry season which starts in November. However, the scope for irrigation in the
estuary is rather bleak.

In general traditional Rabi crops require little or no irrigation. However, some promising new and
improved Rabi crops like potatoes, wheat and mustard and pulse varieties do benefit from
supplementary irrigation. Besides, improved Aman rice crops cultivated in the foregoing Kharif
season may suffer from dry-spells. Monsoon rainfall may diminish earlier than expected in
October and November. One to two additional irrigation gift may prevent considerable yield

losses. If little fresh water is available, irrigation may be limited to vegetable growing on and
near to the homestead.

In principle two options for irrigation exist,

- Use of groundwater
Use of surface water stored inside or supplied from outside the polder

The use of groundwater is in most cases very limited. The shallow groundwater is of recent
marine origin and is saline.

Even if deep fresh water aquifers are found, most probably over 200 to 300 meters deep,
exploitation will be far too costly. Moreover, recharge rates of such deep layer are low for any
substantial irrigation. There is little potential for improvement since the area is low and the sea
so near. Groundwater may become an option in the older coastal lands but is very unlikely in the
southern, younger polders and chars located in the estuary. If fresh water lenses do exist in
shallow or deeper layers, they should be preserved for drinking water.

As far as surface water is concerned, gravity flows should be excluded. Seen the topography
this would require costly upper reach reservoirs and canal irrigation systems. Another possibility
is tidal gravity irrigation with fresh water from surrounding tidal rivers Such options are rare, but
may exist in the upper reach of the Tetulia channel.

In the eastern side of the estuary fresh water supply may come from northern upstream intakes
in the Megna, such as the Rahmatkhali regulator or from the Dakatia via the Little Feni river. So
far investigations in this direction provide little hope. Land levels of recent accretions adjacent
to old land are high and bringing in fresh water in these areas from the northern lower areas
would require one to two lifts before pumping with a LLP can be done by the farmer.

The storage of fresh surface water bodies in polders may be considered for further studies. The
natural internal drainage system as well as eventual ring drains excavated for embankment
construction may store considerable amounts of fresh water at the end of the monsoon. In most
cases irrigation will be limited to plots adjacent to drains. However, if the drainage network is
extensive and irrigation is limited to supplementary irrigation to Aman, if necessary, and to some
Rabi crops in January and February, more plots may benefit from supplementary. At the same
time it will help to keep salinity levels low. A far better scope for irrigation in the dry season
may exist in the upper part of the Tetulia Channel where drainage sluices can flush fresh water
from surrounding rivers inside the drainage system of polders, when salinity levels in these rivers
are below 1.5 mS/cm. Farmers will use small LLP of 0.5 cusec (14 |/s) or even smaller
capacities, to irrigate their lands taking water from field ditches which serve as irrigation canals
as well. Small seasonal field canals are used to further distribute the water to the different plots.
Although irrigation is still rather limited in coastal areas, small, less costly LLP technology may
become readily available and popular on local markets.
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4.5 Improvement of Operation & Maintenance (0O&M)

BWDB is the main agency responsible for O&M in FCD/I projects in Bangladesh, besides
planning, design and supervision of implementation. In the case of small FCD/I projects the
responsibility may be with or shared with the LGED. Other agencies concerned with O&M are
the Department of Fisheries, Department of Forestry, NGOs and to a lesser extent the
Department of Agricultural Extension.

Co-ordination between BWDB and Departments at Thana and District level is weak since BWDB
is a semi-Governmental institute with a rather independent status and boundaries of jurisdiction,
which do not coincide with those of the Local Administration.

So far O&M implemented by BWDB has been far from adequate. Also the operation and
maintenance of LRP polders needs to be strengthened. CDSP found that an operation plan for
sluices of the Bagar Donna Polders is still missing. Sluice operators are often found absent.
Fishermen operate sluice gates for fishing purposes, which does not necessarily coincide with a
need for drainage. When water is flushed in is also not clear. Nevertheless. flushing of water
inside the polder at the end of the monsoon when water salinity levels outside the polder are still
low can create possibilities for irrigation in the Rabi season.

Recent projects and studies such as SRP and FAP-13 stress the importance of improved O&M
and CAD (Command Area Development) to ensure the sustainability of FCD/I projects. There is a

growing belief that a change of the present institutional framework of O&M forms a prerequisite
to ensure adequate O&M.

Changes are focused on,

- Re-orientation of BWDB. At present BWDB is an agency oriented towards the planning,
design and implementation of new FCD/I projects rather than Rehabilitation, O&M and
On-Farm Development of a growing number existing FCD/I projects. Such a change in

tasks will require a change in human resources and a review of the BWDB training and
staff development programmes.

- Peoples’ Participation. Water users like farmers and fishermen need to be involved in
water management planning and implementation at the various hydrological levels of
FCD/I projects. Water users’ organisations will be responsible for the planning and
implementation of O&M in the smallest hydrological units and participate in the same for
larger units such as polders. At the same time water users will contribute to O&M costs
through the introduction of tailored cost recovery programmes.

Experiences of BWDB projects such as GK, LRP, CDSP, DDP, EIP, CPP and particularly
SRP will be extremely important in establishing an institutional framework for water
management in newly created polders.

4.6 From accretion to development

The process of accretion to settlement may be subdivided in an accretion phase, a reclamation
phase and a development phase. Settlement is a process which starts together with accretion
and continues throughout the phases of reclamation and development. Drainage and salinity
aspects are important in the first two phases while water management aspects are stressed in
the development and settlement phase.

Phase 1, Accretion, 10-15 years or more

Grass is observed when accretion levels raise beyond MWL. As accretion continues to HWL Uri
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grass will gradually be replaced by other grasses and reeds. Grass and reed stimulate accretion

of finer soil materials improving the top layer of the char. At this stage the land is used as
grazing land for buffaloes and bullocks.

After land has accreted near to HHWL, crop cultivation starts on the still unprotected land. The
first farmers may settle, albeit on a seasonal basis. The first crop will be Aman rice, cultivated

during the monsoon. The Aman variety used is salt-tolerant and yields seems to be low, not
more than 500 kg/ha.

According the LRP feasibility study of the Sandwip Crossdam it is expected that if land has

accreted to a high water level (HWL), it still will take 10 to 15 years before it has reached the

highest high water level (HHWL). This may not necessarily be true for other locations in the

estuary. A high land level close to HHWL has the following advantages,

- Empolderment of land at HHWL will improve deep drainage, the major agent of
desalinisation. For the Sandwip crossdam area mid-monsoon salinity levels, expressed in

EC, values, are expected to fall from 30-40 mS/cm at HWL to less than 15-20 mS/cm

around HHWL.

Costly options such as pumping stations can be avoided. However, interior drains not

protected against floods are subject to sedimentation , especially in rapid accreting

areas. Re-excavation may be required after empoldering.

A high land level will reduce the height and thus cost of sea embankments, also since

such an embankment will be less exposed to waves.

The topsoil of accreting land may change with the height of the accretion. In general,

more fertile loamy soils are formed in the last stage of the accretion process.

A disadvantage may be that land at HHWL may be occupied for more then 10 to 20 years by

cattle herdsmen and farmers, represented or not represented by local landlords, who have
claimed since long parts of the new land.

As temporary settlement takes place an first claims for the land are made at this stage, an
unambiguous policies and implementation of policies regarding settlement is required. Seen the
experiences of LRP, an appropriate policy and proper implementation should be a prerequisite for

protection works and complementary development works to further upgrade an internal drainage
system.

Phase 2, Land Protection, 1-3 years

To stop resalinisation of the soils by tidal floods, protection of new land against tidal surges and
intrusion of saline water is needed. Primary protection works consist of sea embankments,

foreshore protection and the construction of drainage sluices and eventual additional works to
assure a stable outfall.

Secondary protection works may consist for example of smaller internal embankments for road
construction, embankments along drains and compartment embankments to separate lower and
higher areas. The layout of secondary protection works such as embankments will have an
impact on the drainage pattern, catchment areas of sluices as well as the hydrological units for
which water user organisations may be organised.

Aspects which may require further attention are,

B Creation of a sequence of polders in rapid accreting areas which will reduce functional

life of costly sluices. Search for low-cost designs and or removable and reusable parts.
Creation of side-way main draindge points to open water at stable locations where no or
few accretion and erosion takes place to avoid the construction of sluices facing
accreting foreland.

Danger of settlement of old land adjacent to new land or drainage of lower old land
adjacent to new land (Muhuri accretion)
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- Low-cost approved designs (DDP/LRP designs) and labour intensive construction
methods.

Layout of the main drainage system by dividing of the polder into hydrological units by
secondary embankments. Also the creation of storage for excess rain water, to be used
eventually for irrigation should be looked into.

- Integration of the main drainage and road plans.

- Construction of cyclone shelters.

Non-structural protection (early warning, disaster preparedness and management).

- Mitigating negative environmental impacts related to fisheries.

Phase 3, Development

Implementation of a settlement policy should be finalised at this stage. Further development of

an drainage and eventually irrigation system requires the participation of water users. Although
not complete, a number of considerations are discussed briefly here after.

a) Agricultural Aspects

In the beginning, when local varieties Aman are grown as the only crop, drainage
requirements may be moderate since agriculture is limited due to still high salinity levels.

The emphasis may be on adaptation to an existing situation such as the promotion of
improved salt tolerant and deep water tolerant rice varieties.

The moment that a start can be made with a gradual introduction of new crops will
require further improvement of the drainage scheme. The introduction of higher yielding
improved Aman and Aus rice varieties in the Kharif and pre-Kharif season can only be
successful if high flood levels that submerges the short stem rice varieties for more than
24 hours can be prevented. Farmers will need more control over water levels in their
plots. Not only because crops demand such a situation, also agricultural practices such

as the application of costly fertiliser. This is hardly effective in water levels more than
one foot.

Crop diversification in the Rabi season with crops such as khesari, lentils, mustard,
chillies and later on potato, wheat, maize and vegetables require proper drainage in
December to start these crops in time. Also protection against flooding in March is
necessary. Such flooding can happen due to early storm rains, improper sluice operation
or Aus cultivating farmers who need standing water n their fields.

b) Fisheries Development

Protection works may imply that traditional fish catch will reduce and new fishery
techniques will be introduced to maintain fish catch at a sufficient level among the

population involved in fisheries. Water requirements of fish ponds connected to the
drainage system need to be taken into account.

c) Rural Development and Institutional Aspects

Settlement policies and institutional interventions to ensure co-ordination of
development activities such as agricultural, fishery, forestry, transport and land
allocation activities will have an‘impact on water management, especially in developing
an institutional framework for water management. The creation of an institutional
framework for water management as envisaged by SRP may not be the most appropriate
form of organisation in this stage of development. Organisation of land and water users
in multi-purpose groups and committees rather than single-purpose water management

groups may be recommended since peoples’ participation is sought in not only in the
water sector but in others as well.
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Later on such groups may evolve into single-purpose O&M groups. However, if water
management is a core activity and remains an important function in the future,
organisation criteria such as hydrological boundaries should play an important role.

The approach started by LRP, to organise settlers in multi-purpose cooperatives seems
not to have worked. Cooperatives proved to be effective in organising landless to pursue
land settlement issues. However, once their lease of land issue was arranged most
members seemed to lost their interest. At present no single-purpose water management
organisation does exist in the Baggar Dona polder. CDSP has taken up activities to
organise Water Users Groups at a lower level and to link these with former multi-purpose
growth centre organisations, now called sub-polder committees (SPC). Since the later
are not based on hydrological boundaries, it may have implications for the WUGs as
well. Whether such boundaries are a must remain to be seen. So far experiences with
WUG organised along hydrological boundaries in flood protection and drainage projects
are limited to recently started projects such as SRP and CPP.

The experience of CDSP may be a unique one, linked with the historical presence of
former multi-purpose growth centres or cooperatives and therefore less relevant for
MES. However, particularly in the early stages of development, multi-purpose

committees may have their advantages to ensure peoples participation in more aspects
than O&M only.
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B DETAILED WORKPLAN APRIL 1996 - MARCH 1997
5.1 Collect existing data of the study area
L] Collection of meteorological data

Inventory of meteorological stations that are relevant for the project area. Those stations

may also be located outside the project area! The data mentioned below should be
considered a maximum.

Location, of meteorological stations, owner, name and identification number, longitude,
latitude and altitude, indicated on a base map

Rainfall, daily rainfall data in mm/day

Analysis: Rainfall depth frequency curves for 1, 2, 3, 4, 5 and 6 days of rainfall for once
in 2, 4 and 5 years curve for a few characteristic locations in the estuary..

Pan-evapotranspiration, daily Ew,.in mm/day

Temperature, daily air temperature, max. min. and mean in °C
Relative humidity, daily (RH), in %

Wind speed, daily preferably at a height of 2 meter in m/s

Sunshine, daily bright sunshine in hrs

Analysis: Calculation of potential evapotranspiration according modified Penman formula.
Comparison with pan evapotranspiration.

L] Collection of soil data

Soil texture and profile, of topsoil and subsoil unto rootzone and unto a depth of max. 5
meters

Analysis: Comparison of various locations in the estuary with soils of LRP pilot polder.

Soil physical definitions, such as soil porosity, pF values
Analysis: Comparison of various ‘locations in the estuary with soils of LRP pilot polder.

L] Collection of water salinity data

Salinity, in mS/cm (or mmho/cm) at 25 °C, for as much as possible locations and years.
Sometimes only the months of February till June are given (saline period).
Analysis: Monthly salinity contour lines in the estuary with values from 1000 mS/cm to

say 6000 mS/cm with 500 mS/cm interval in the lower range and 1000 mS/cm in the
higher range.

° Collection of soil salinity data

Soil salinity and alkalinity. Electric conductivity of saturated soil extract, EC, , and if
available CEC, ESP for sample areas.

Analysis: Comparison with soil data of LRP polder
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@ Collection of data on land and water use

History of land accretion.

a) Base map of estuary with indication of age of the land, based on interpretation of

satellite images. Categories: Before 1970, 1970-1975, 1975-1980, 1980-1985,
1985-1990, 1990-1995.

b) Base map of visited areas with these categories.

History of Aman and Rabi/Aus cropping.

a) Base map indicating the cultivated area during the monsoon (Aman), during Rabi
and pre-Kharif (Aus) for the entire estuary and for the same time intervals as for
accretion.

b) Base map of visited areas with the same information as well as the present

(95/96) cropping pattern.

Crop suitability assessment. Derived from AEZ database. Presentation on base map of
estuary for Monsoon crops (Aman), Rabi crops and pre-Kharif crop such as Aus.

Land suitability assessment. Derived from AEZ database. Presentation on base map of
estuary.

History of natural vegetation. For example of mangrove, grass and reeds. Base map with
this information for areas visited including present situation.

Water use. For visited areas an overview of water use such as domestic, fishery and
agriculture. In the case of agricultural use, the emphasis is on irrigation (how many

hectares irrigated for which crops). Source of water: All rain water or is water also
flushed in, when?

L Inventory of BWDB O&M

Levels and jurisdiction. Present zone, circle, division and sub-division boundaries. These
should be presented on a base map of the estuary (indicate boundaries and
headquarters) and in an up-to-date organisation chart.

Staffing. Listing for O&M divisions and sub-divisions only of staff positions and number
of staff for each position.

Establishment. BWDB general (O&M, Mechanical etc.), available compounds with
buildings (offices, houses, guesthouses and workshops), transport situation (motorbikes,
jeep/cars, launches, speedboats).

ADP. Annual development Plans. Copies of 95/96 ADPs for areas located inside estuary.
Analysis: Inventory of works and budgets (Taka and if under FFW metric tons) which are
considered maintenance works of protection, drainage and irrigation infrastructure of
BWDB. In case of time constraints, limit this to the areas visited (South Bhola, Hatia
etc.).

List it per polder / sub-division / division for the categories preventive or routine
maintenance and periodic maintenance (for definition see page 43/44, SRP technical

report 33). Note: so, excluding all new construction and rehabilitation programs and
emergency works.

- Indicate percentage of planned maintenance works done in this year.
- Indicate use of EMGs, LCSs or other, where landless or destitute women are involved.
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° Establish and maintain a (GIS) data base for collected data

Data collected for the entire project area, but also from field surveys conducted in
selected areas need to be stored properly. Where possible, data will be stored in
computerised data bases. Where appropriate, data bases are linked to a GIS for
geographical presentations of stored and processed data.

5.2 Review of relevant water management and drainage projects and studies
L] Inventory of relevant projects and studies

The following completed project and studies are considered relevant,
- LRP, Land Reclamation Project
- FAP 4, South West Regional Study
- FAP 5, South East Regional Study
- FAP 7, Cyclone Protection Project Il
- FAP 13, O&M study

as well as the following on-going projects and studies,

- FAP 5A, CDSP, Char Development and Settlement Project

- FAP 20, CPP, Compartmentalisation Pilot Project

- SRP, Systems Rehabilitation Projects
The review is focused on an analysis of.existing drainage, irrigation, salinity and water manage-
ment problems and the identification of possible solutions. A first description of problems and
directions for solutions has been mentioned in the inception report. New problems or modifica-
tion of identified problems and solutions may be required as insight and knowledge will improve
on water management and drainage issues relevant to the Meghna Estuary.
Remark: Try to build a problem tree where applicable.
L Listing of all relevant publications of these projects.

A separate file exists with listings of relevant documents
L] Acquisition of most relevant publications.

Coordinate this activity with librarian.

Preparation of document notes

On relevant findings related to drainage, irrigation, salinity and water management for
each consulted project document.

] First field visits of selected projects

® Visit of CDSP.

BWDB O&M Division, Noakhali. Polder development and settlement is nearly completed

in two polders, Baggar Dona | and |l, and on-going in two new polders, Char Majid and
Char Batir Tek.

° Visit of CPP.

BWDB O&M Division, Tangail. Development of open systems aiming at flood control.
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Visit of SRP.

Concepts on improved O&M and On-Farm Development have been developed for BWDB

and tested in the field. Relevant area to visit, Polder 55/1, BWDB O&M Division
Patuakhali.

The objective of the study is to make a first assessment of drainage, irrigation and water

management issues in the context of these projects. Findings will be mentioned in field
visit notes.

Preparation of Technical Notes on Relevant Project and Study Findings

The Technical Notes should focused on an elaboration of problems and possible

solutions for internal drainage, irrigation, salinity and water management. Remark:
Project descriptions should be kept to a bare minimum!!

These Technical Notes will contain the findings based on , notes of consulted project
documents and notes on field visits (use notes made under 2.1.2.1 and 2).

Field surveys of protected and unprotected areas
Design and preparation of field investigations and studies

Listing and study of relevant documents on areas to be visited

These areas are,

South Hatia and Nijhum Dwip

Char Urir and Char Bhuiyan

South Bhola Chars, among others Char Kukri Mukri

Preparation of pre-visit notes

Notes are prepared on most relevant findings found in documents related to internal
drainage, salinity and water management of documents about areas to be visited.

Implementation of field investigations and studies to assess the existing situation
Assess previous and planned drainage and water management interventions

In case of a protected area describe the history of the water system and other relevant
infrastructure such as roads. What was there before, what was constructed when etc.

Try to assess the development of drainage, salinity and water management in the past.
Make use of the problem tree technique {What causes drainage problems, maintenance

problems etc., and put these causes in a logical order, down to the institutional and
planning level).

In case drainage, irrigation or salinity problems are obvious, make an assessment of the
internal drainage network, embankments, structures, roads, footpaths, crossdams and
other relevant features. Use the 1:10,000 photomozaic of Finmap for the visited area.
This will help in preparing a map showing main features of the visited area. If necessary
survey the area with investigators who try through interview to define the areas with
severe, moderate and light drainage and salinity problems.

Try to identify main hydrological units, separated by main roads and or main internal
khals.
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Add additional relevant information on soil textures and profiles of top and sub soils.
Locations of accretion and erosion. Opinions of local agencies and the local population.

Meetings and interviews during the field visits

a. Visits of local agencies

BWDB :
O&M Circles, Divisions and sub-divisions within MES area.

- Interventions in the past, new projects, rehabilitation and O&M plans,
establishment, ADPs (see data collection).

- Drainage and salinity problems observed in their area (discussion on intensity and
location of the problems, possible causes and solutions. Make a problem tree.

TNO, Thana Nirbahi Officer
- Local development plans, use/lease of water bodies.

Union Parishad
- Local development plans.

DAE
- Information on land use, cropping patterns and extension messages for each
season.
SRDI
- Soil information
BRRI and BAR/
- Research topics and findings for rice and non-rice crops in coastal areas in
relation to drainage and salinity problems.
LGED
- Present and future road plan and situation. Design criteria for culverts and
bridges.
Fisheries
- Information on fisheries in the area.
- Fish catch before and after empolderment.
- Fishery programmes of MoF in the area and others such as NGOs.
- Existing fisheries in khals and around sluices.
DPHE
- Groundwater situation. Free groundwater table depth during dry season (lowest).
- Fresh/drinking water availability, quantity indication and depth of borings.
NGOs
- Related projects and relevant activities.
b. Consultation of local population

Basically through structured interviews. Individual interview of local representatives and

individual farmers and group interview of farmers in areas affected by drainage, salinity
and or water management problems.

- Emphasis is on land and water use, domestic use, use for fisheries and use for
agriculture.
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Topics are drainage (culverts, bridges), irrigation {availability of fresh water),
salinity, maintenance of BWDB infrastructure, crops cultivated in various
seasons, restrictions in cultivation due to water management and salinity
problems(?), water levels in khals {existing versus desired levels).

What should be in an O&M plan according the farmers?

Preparation of Technical Notes on findings of field investigations

Of great importance is reporting of observations and survey findings. Presentation of
processed data should be as accessible as possible. Presentation in maps are preferred
whenever possible. Graphs and tables can further illustrate the text of technical notes.

A structured table of contents need to be developed for the survey reports
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Data Collection MES

Ll

Type of data  Possible sources  Remarks MES speci- Storage
and unit of data alist
involved
Water salinity  Existing: sData for Monsoon (Jul-Nov)and Hydraulic GIS
[ .RP Dry season (Nov- Jun) required on engineer Data
[mmho/cm, *BWDB monthly basis, if possible for various  Water man- base
mS/cm] Ne\;_Olhﬂf K;ars, especially peak months March - agement Documen
: ay.
*SSD oL ist of stations/studies and data in “
*MES/Anw- tables.
esha : ;
*Entire MES area is relevant.
eWater salinity of interior water
bodies such as khals and ponds in
protected areas can be checked as
well,
Soil Salinity  Existing: *Data for Monsoon and Dry season Water man- GIS
[EC,] *SRDI required on monthly basis. agement Data
*SSD eList of stations/studies and data Agronomist base
*Other tables Documen
New: *Entire MES area relevant ts
*MES survey *Specific survey for priority pro-
jects for more detail may be required.
Soils Existing: eClassification of soils within MES — Water man- GIS
*SRDI area. ; agement
New: *Soil texture and profile descrip- Agronomist
*MES survey tions of top soil 0-0.3 m and subsoil Civil engin-
0.3 - 2.0 m is also of interest and to aF
know whether significant differences
exist inside the estuary.
*In priority project areas some
measurements (auger) may be useful
to confirm an overall picture (com-
bined wit soil salinity measurements).
Rainfall Existing: List of rainfall stations and data. Water man- GIS
[mm/day] BWDB Minimum 10 years, maximum 20 agement Data
Hydrology depar-  years daily rainfall data required for base
tment (annual May-October. Most important July- Documen
publications) September. . ts
Cropped Area  Existing: Historical information (maximum  Agronomist  GIS
sAerial photo- 20 years ago) of how many years Water man- Data
graphs areas are cropped (and salinity prob- agement base
~ *Satellite lems are of interest) tables
1ma.gis " Seasons of interést: and
and use 1 i i i
maps (SPARRSO) a)Kharif (best period for inventory: graphs.

*DAE statistic
(handle with

care!l)
New:
MES survey

Aug-Oct)

b)Rabi (best period for inventory:
Jan-Feb)

c)Pre-Kharif (best period for inve-
ntory: May-Jun)

eHistorical and latest situation for
entire MES area.

«For existing situation in priority
areas a survey is required specifying
also a cropping pattern (crops and
intensity).
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Type of data  Possible sources  Remarks MES speci-  Storage
and unit of data alist
involved
Water Levels  Existing: *[f possible monthly average Hydraulic GIS
[m, PWD] LRP/SSD HHWL, HWL, MWL and LWLs. engineer
*BITWA *Of interest is the period July- Morphologist
New: September when drainage problems
*MES survey  may occur for drainage sluices due to
(Master high water levels.
Plan)/SSD *Entire year is of interest for Mid-
North Tetulia area in relation to flush-
ing sweet water from surrounding
rivers into polders in the pre- and
post-monsoon period and dry-season.
Land Levels Existing: *Important to connect WLs with Hydraulic GIS
[m, PWD] *SOB maps LLs and to evaluate drainage and engineer
*BWDB maps eventual gravity irrigation potentials. Morphologist
*For priority projects, more de-
tailed levels are required for hydrolog-
ical units.
Dating accre-  Existing: sFor priority projects only. GIS and GIS
tion and ero- eSatellite *Historical sequences of accretion  remote sens-
i images and erosion is of interest (a.o0. to inp
*Aerial photo-  identify age of land and link it with -
graphs salinity and land use).
Drainage Existing: *Required for priority projects Civil engin- GIS
Systems and »Aerial photo-  only. eer
Physical graphs *Main and secondary drainage Water man-
ol ot *SOB and khals can be indicated as well as —
BWDB maps. embankments, sluices and main roads. °
New: *More detail in sample areas of
*MES surveys Ppriority projects can be provided as
example. Here also tertiary drains,
bridges, culverts, crossdams and
footpaths can be indicated based on
field visits. Important also is to indi-
cate future plans of LGED, TNO and
Union Parishads. Finally potential
hydrological units can be identified
based on the above information (need
to be confirmed by population).
Institutional Existing: *For MES area: Administrative Water man-  GIS
Infrastructure *LGED Maps  boundaries and BWDB O&M sub- agement Organisat
*BWDB Maps division, division and circle bound- ion
New: aries, headquarters. charts
*Contacts with *For priority projects: (see rural
representatives of  development specialists)
organisations
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6 PROJECT IMPLEMENTATION PLAN

6.1 Introduction

During project implementation the emphasis will be on a further elaboration of three key-
problems, drainage, salinity and water management. During the first project year, the emphasis
will be on the collection and selection of relevant data, study and visits of previous and on-going
projects and specially field visits of potential areas in the estuary.

6.2 Collection and selection of existing data of the study area

The first component of the workplan is the collection and selection of existing and relevant
technical and institutional data. These data are considered relevant for an assessment of the
existing situation and are not collected by other studies of MES. These technical data are related
to drainage and salinity, whereas institutional data are related to BWDB. As much as possible,
data will be stored and processed in a computerised database and presented geographically by
the use of a GIS to facilitate assessment of the existing situation. The obtained information will

be used later in the formulation of strategies, development of models and the preparation of a
development plan.

An inventory will be made of existing meteorological stations in and near to the project area.
Data will be collected, selected, stored and if required processed. Relevant meteorological data
are daily rainfall, wind speed, temperature, sunshine hours, relative humidity and
evapotranspiration. Soil data such as profile descriptions, texture and measured salinity will be
useful and can be compared with data found by LRP. The collection of water salinity data for
the estuary are important as well. Salinity of open waters in the estuary varies over the year and
form place to place. For example water salinity levels outside polders will also influence options
for the operation of sluices, such as flushing in water for irrigation during the dry season. Water

levels in the estuary and land levels of chars and islands are required to review the scope for
drainage and flushing in of water.

Besides more technical data, institutional data about BWDB are of interest to assess the status
of water management, including O&M, in the project area. These data are the organisation
chart of BWDB for the estuary, presence of O&M staff and facilities, O&M training, O&M
budgets in the previous years. An assessment of the existing situation will also include applied
O&M plans and on-going O&M programmes of BWDB O&M divisions and sub-divisions.

6.3 Review of relevant water management and drainage projects and studies

A second component consist of a review of water management and drainage projects and
studies. So far identified relevant projects which have been completed are, first of all LRP, Land
Reclamation Project, FAP 4, South West Regional Study, FAP 5, South East Regional Study,
FAP 7, Cyclone Protection Project Il, and FAP 13, the Operation and Maintenance Study.

Important still on-going projects are, CDSP, Char Development and Settlement Project, CPP,
Compartmentalisation Pilot Project also known as FAP 20 and SRP, Systems Rehabilitation

Project.
6.4 Field investigations and studies of protected and unprotected areas

The third component of the workplan is related to visits of the MES area and in particular those
areas which can be considered at this stage potential areas for early implementation.
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These areas are the chars south of Bhola, South Hatia and Nijum Dwip and accreting chars near
to the Noakhali main land such as Urir Char and Char Bhuiyan, areas which also are covered by
detailed morphological measurements and hydraulic modelling.

Field investigations on drainage, salinity and water management will be carried out in at least
three study areas of the estuary. Participation of the local population and local agencies in
assessment of problems and formulation of eventual solutions will play an important role during
these investigations. Participation will be realised through individual interviews, group interviews
and informal and formal meetings with local agencies such as BWDB, LGED, MoF, Mol, DAE

and coordinating and planning organisations such as the Union Parishad and the Thana Co-
ordination Committee.

6.5 Assessment of strategies and development models for protected areas

The information obtained through analysis of collected data, studies of previous projects and
visits of the project area will be used in the formulation of alternative strategies for development
of water management in protected areas, with emphasis on adequate drainage and
desalinisation. Strategies will be based on findings from the water management and drainage

study and the outcome of other MES studies such as rural development, reclamation and civil
engineering.

6.6 The Development Plan and priority projects and programmes

Assessment of priority projects and programmes will be done in line with guidelines developed
under FAP. Participation of water users will play a vital role in improving water management of
FCD projects such as coastal polders. Participation of affected population in and outside project
areas and local organisations such as Union Parishads and the Thana administration headed by
the TNO will take place in participatory and rapid rural appraisals. Pre-project meetings will be
held in line with the People's Participation Act, as approved and adopted by BWDB.

The approach adopted for the Development Plan will be multi-disciplinary, which means that that
water management and drainage will be studied in relation with other aspects such as civil

engineering, agriculture, fisheries, institutional aspects, environmental aspects and socio-
economic aspects.
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1 INTRODUCTION

1.1 Definition of Rural Development under MES

The Meghna Estuary Study, (MES) is basically designed as a hydrological, morphological and
engineering study. The rural development parameters are not clearly defined in the description of
the assignment. It is, however, evident and also explicitly stated that these parameters shall be
considered. The rural development potentialities shall be important for determining the overall
feasibility of technical interventions aiming at land protection and accretion in the study area.

The major part of the study area is presently under water - and will probably also be that in the
future. The entire MES deals with identification of options for land protection and land recla-
mation, and the options that can be translated into feaéible project interventions may eventually
be implemented. The rural development planning, of which the first element is concerned with

land distribution and settlement, therefore come into the picture after the technical aspects have
been studied and feasible options found.

Rural development strategies and project interventions do not have to await availability of new
char land. New islands at different stages of development can already be found in the area, and
optimal rural development strategies for the benefit of these islands shall be further refined.
Parallel with that, strategies and models for rural development should be ready for new land
accretions if they are found adequate for settlement and development.

Char land is not a new phenomenon in Bangladesh. It has existed for long and extensive experi-
ence from rural development in these areas do therefore exist and can be utilized. Further
experience in the same field is presently being produced, e.g. through implementation of Char
Development and Settlement Project (CDSP) (under Ministry of Water Resources, Minisry of
Local Government, Rural Development & Cooperatives and Ministry of Land) and the Adarsha

Gram Project (AG) (under Ministry of Land). Both projects deal with settlement and development
on char and khas land.

It shall be the task of the rural development section of the MES to follow such activities closely
in order to extract experience and develop further improved models for settlement and rural
development. In addition a socio-economic sample survey will be conducted in the area in order

to get first hand and fully up to date information. This survey is outlined in Annex 10 of this
Inception Report.

1.2 Composition of this Annex

The present annex is structured in the way that chapter 2 provides the background for the rural
development study and chapter 3 provides a description in the logical framework format. As it is
believed that land distribution and settlement on char khas land is one of the most important and
difficult issues to implement successfully this aspect is discussed in further detail in chapter 4.
Chapter 5 gives the overview of aspects to be studied in relation to the entire rural development
process, based on general experience with rural development in Bangladesh and some initial
knowledge of the preconditions in the study area. In this context a discussion of the
potentialities of the institutional facilitators of rural development is included, i.e. local level
government institutions and to a smaller extent NGOs: Chapter 4 and 5 are meant to give the
first direction of the studies to be carried out under MES over the project period.

The final aim of MES is to present a development plan for the study area including proposals for
specific project interventions. Chapter 6 outlines the approach of this planning process and
identifies steps and methodologies. Chapter 7 is the implementation schedule of MES as far as
rural development studies and planning are concerned.
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2 BACKGROUND

The development objectives of the MES is defined as "increased physical and social security for
the population in the coastal areas and on the islands". The physical security is related to
protection against the natural phenomena such as normal as well as extreme tidal fluctuations
and also cyclones which occur now and then in the climatic and aqua-geographic context of
Bangladesh. The physical security also relates to the soil as a productive factor where salinity is
a basic problem in the southern char areas and reclaimed land generally.

The social security is in the present context defined as the security after the physical protection
has been created, or design of the social security in such a way that it reduces or eliminates the
effect of the natural forces. Both aspects are important though the former shall be dealt with in
most detail in the present study. In this way social security means the potential for people to
settle on a plot and create a living on the reclaimed land without being threatened by severe
poverty, non-access to employment opportunities and non-access to social facilities.

This is not unknown problems in rural Bangladesh in general, however, the severity of the
problems seems to be accentuated with increasing remoteness of the localities, e.g. char areas

in general. A large part of the present project area expected to be char island, where the
accessibility can be foreseen as a major difficulty.

The project area includes the islands of Sandwip and Hatya which are old settled areas although
both the islands are experiencing erosion and accretion. A number of smaller islands of more
recent origin exists as well and some of them are spontaneously settled without legally endorsed
land allocation. Such islands are found between Sandwip and the Noakhali mainland, between
Sandwip and Hatya and south of Hatya and Bhola. Bhola itself is not included in the study area.
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3 PROJECT DESCRIPTION - LOGICAL FRAMEWORK

3:1 Objectives of Meghna Estuary Study, Rural Development.

The third item of the project objectives of the MES pays special attention to the rural develop-
ment aspects. It reads as follows: "Priority projects and programmes for flood protection,
agricultural and socio-economic development prepared for early implementation”. Below is given
a further elaboration of the objective related to rural- development. Khas land allocation and
settlement is considered the first step in the rural development process.

A. Establish development potentialities and strategies as well as constraints and propose
interventions for rural development of the area.

B. Identify the role of institutions that will be instrumental in the rural development process.

3.2 Output

Below are listed the specific outputs which are supposed to contribute to fulfiiment of the
objectives listed as A and B above.

A1 Updated data base for the project areas on rural development aspects.
A.2 Strategies for short and long term rural development in the project area.

A.3 Assessment of the experience from implementation of CDSP, Adarsha Gram, and
possibly other projects.

A.4 Proposal for realistic and tested methodologies for land allocation and rural development
on reclaimed land.

A.b Proposal for a range of interventions to facilitate sustainable rural development in the
area.

A.6 Proposals for small scale interventions/priority projects for immediate implementation,
e.g. under MES funding.

B.1 Identification of Government institutions that will be instrumental in the rural develop-
ment process, including the role and expected capacity of the institutions.

B.2 Assessment of the institutional experience from other projects, e.g. CDSP and Adarsha

gram.
B.3 Recommendation for institutional arrangements..
B.4 Recommendations for NGO invelvement.

3.3 Activities

The activities under this component of the project can be summarized as follows:
® Collection of socio-economic and general rural development data about the present

situation, partly from existing documentation and partly through the survey outlined in
annex 10.
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Close liaison with CDSP and to some extend Adarsha Gram Project.

Liaison with government institutions which are involved in settlement and rural
development.

Preparation of inputs for Development Plan.
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4 THE SETTLEMENT PROCESS ON KHAS LAND

4.1 The Context for Settlement

One should think that development of new accreted land presents an opportunity to make ideal

designs and promote ideal processes in respect of land distribution and promoting rural develop-
ment and land use.

It may, however, not be that simple, socio-economic development is a multidimensional and
complex process where a number of social and economic determinants are involved and inter-
related which make the ideal planning and in particular implementation extremely difficult. Thus
before thinking of this ideal situation, it is important to understand the administrative routine,
including the obstacles that often appear during implementation of the routines. It is equally
important to have a clear understanding of the local social and economic structures, including
the intermingling if different interests which constitutes the local power structures.

These aspects are thus given particular emphasis in the present study although it is unlikely that
much new information will appear - the subjects have been studied extensively on several
-occasions by foreign consultant as well as by Bangladeshi scholars and consultants. The specific

aim in the present context is to arrive at a precise description of the situation in the char areas
of the meghna estuaries - being it mainland or islands.

4.2 Land Allocation Institutions

Land distribution and allocation is under the authority of Ministry of Land (Mol) and imple-
mented through the Deputy Commissioner (DC) of the districts, the actual officer being in
charge of daily work is the Additional DC Revenue (ADC Revenue). Each thana has a Thana
Revenue Officer (TRO) and an Assistant Commissioner Land (AC Land) who is responsible at
thana level under supervision of the Thana Nirbahi Officer (TNOQ). In the Mol the Directorate of
Land Records and Survey (DLRS) is the key institution for supervising the surveying and keeping

the land ownership records, which includes the publication of the land ownerships being
registered (khatian).

Until recently DLRS has hardly had the capacity to deal with the large workload it is entrusted
with, which has meant that regular surveying has only taken place with a 30 - 35 years interval;
it is the policy to re-survey all part of the country every 10 years, due to buying and selling of
land, inheritance of land and sub-division of plots. Increased capacity to manage and update the
records of rights by the help of modern computer technology has been needed for long. An ADB
financed project to upgrade DLRS’ technical and records management capacity has started
implementation recently, and the results of that are likely to have some extent of positive impact
on the institutional performance on at district and thana level.

4.3 Land Allocation Procedures

The procedure of land allocation is unreasonably long and time consuming and often with many
obstacles. Before any reclaimed land can be declared as khas land it has to be surveyed by the
DLRS, this is called the Diary Survey. Survey capacity has as mentioned above been one of the
constraints faced. Subsequent to surveying the land is allocated to Government Revenue Depart-
ment, that is represented at the district level by the ADC Revenue.

The actual occupants or the potential settlers selected by the thana committee can on own
initiative apply to the AC Land for legal documents in their favour.
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At this stage the settler can get a temporary user right of the particular plot for a year, the
issued document is the Duplicate Carbon Receipt (DCR)} for which the legal registration costs are
fixed at Tk. 300. The settler can then apply for permanent rights of the plot, through a
prolonged procedure. It includes hearings by a committee comprising the TNO, Tashildar, AC
Land, the Union Parishad Chairman and possibly others as well. If they find the applicant
acceptable they make a positive recommendation to the DC through appropriate channels. He
will make his own examination, call for interviews, etc., and if he approves the application it is
passed on to the Office of the District Registrar for signing of the deed of registration, i.e. the
Kabuliat. The application - now the kabuliat - can then go to DLRS for publication as the

Khatian. Once the khatian is published the settler has the legal right to the land with issuing of a
title deed.

During this long process, and even with publication of the khatian, people who are unsatisfied or
other people who make claims on the same plot may challenge the decision; this can be the
beginning of a long court case which can defer final issuing of the title deed for a long time.
Years may pass by from the first application for land ownership to the final title deed is issued.

It can thus safely be stated that settlement itself is the first major problem to face in the process
of rural development, including socio-economic development. There is ample documentation that
settlement on khas land is a very difficult process to address in a controlled manner if the rules
and regulations issued by the government are to be followed. A thorough study of the issue was
for instance made under the "Feasibility Study on the Sandwip Cross-Dam development
Scheme” in 1986 - 87 just to mention one study within the geographical area of the MES. This
discussion was carried on in the GoB’s response to the study, and in 1988 a Review Panel was
commissioned by the Dutch Government to assess the reporting of the feasibility study. This
illustrates the importance given to the issue by GoB as well as donors.

Many other studies and reports have confirmed the findings presented in the Sandwip study
report, and although the focus on settlement on khas land has been sharpened since 1986 - 87
it is still to be considered a major issue which remains largely unsolved.

Ongoing projects dealing with settlement on - and rural development on - khas land exists, e.g.
the Char Development and Settlement Project (CDSP) and the Adarsha Gram project under the
Ministry of Land with financial support from the EU. The experience from both shall be followed
closely, and both are facing some degree of difficulties in final processing of the khatians.

Whether it is acceptable that the formalization of the land distribution issues are lagging signifi-
cantly behind the prescribed and technically possible time schedule can not entirely be answered
from a technical point of view. It seems, however, relevant to flag some concern when it is
seen that increasing income, due to costly rural development interventions, is to a large extent
being transferred out of the areas, i.e. from the intended beneficiaries to the still dominating land
lords. This can for obvious reasons not be totally avoided in the present socio-cultural setting in
rural Bangladesh, where feudal structures and patron-client relations still are dominating
features. However, with legal and formalized ownership to land the beneficiaries will - other
things being equal - stand a better chance of keeping a larger part of their produced revenue,
even if the latter is only of marginal magnitude.

4.4 Settlement Strategy

The problem which has been faced by all khas land settlement schemes so far - including the
reclaimed char areas - is that the /and has already been occupied at the time the settlement
scheme has come to the point of implementation. The actual settlers - in fact illegal settlers - are
usually from the very poor strata of society but the de facto control of the areas is in the hand

of people from the local power elite, which is often a mix of the local political and economic
power,
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Absentee land lords living in Dhaka or other big cities are also seen as holding power over large
areas of land. This situation is what makes it difficult to undertake a planned settlement after-
wards, and the land owner elite seems to constitute an social force strong enough to resist
establishment of an efficient and transparent land allocation and formalization system.

The actual and illegal settlers do not have title deed to their plots, and they have often paid a

high price to the land lord for the plot. Due to their non-formalized settlement situation their
legal position is weak. :

The MES project area consists of different types of land in respect of settlement and legal status
of settlement although the major part of the area is still covered by water. There are two major
islands which have been inhabited over a long time, Sandwip and Hatya, they are believed to
have been surveyed and the land has been recorded according to ownership.

Investigations of the MES will provide more information on the issue. A number of smaller
islands which have appeared recently or during recent years may in some cases already be
inhabited and the settlements and ownership are believed not to be formalized through the
proper authorities. Other islands are not yet permanently inhabited but may as a beginning have
seasonal settlement of fishermen, others are not settled at all. Just off the shore south of the
ferry ghat to Hatya such not yet inhabited island can be spotted during March 1996, and it
seems ready for habitation anytime. However, most of the MES area is still under water, but due
to dynamic situation new char will appear and others will disappear, and some areas will appear
and be stabilized if it is decided to construct dams or other accretion promoting interventions.

The situation is thus anticipated to continue with creation of new khas land and subsequent
illegal settlement. An essential part of the strategy formulation process shall be to assess if
there would be any way to improve on the efficiency of the land allocation and settlement
process. It should in this context be considered if the present institutional process is adequate or
adjustments could be made. It should also be considered once again if the proposal made by the
Sandwip Feasibility Study Team of establishing a special development authority for new char
areas development - including land surveying and distribution - is feasible. Care should be taken
in suggesting new ad hoc institutions to fulfil functions which other institutions are supposed to
undertake, in this case Ministry of Land and specific local institutions.

The socio-economic survey outlined in annex 9 shall pay special attention to the issue is land

distribution and the processing of application for title deed. Qualitative as well as quantitative
date shall be acquired in this respect from the field investigations.

The issue of scattered settlement versus clustered settlement will also be investigated. The
approach of the CDSP project mainly scattered settlement with allocation of about 2 acres land
agricultural land while the Adarsha Gram Project is focusing on clustered settlement (Adarsha
Gram = model village) allocating homesteads of about 8 decimals and with access to some
village agricultural land. The appropriate strategy may include both approaches, in combination
or depending on whether it is main land char or island char. It can be commented that scattered
settlement seems to be preferred in respect of small scale farming and in some cases for privacy
reasons. Clustered settlements is seen to strengthen the settlers in relations to pressure from

the local power elite, and it seems to be a proper settlement form if wage income possibilities
can be identified.
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5 THE RURAL DEVELOPMENT PROCESSES

5.1 Conditions for Rural Development

Assuming the settlement issue on the actual new reclaimed char land has been overcome - or in
parallel with the settlement process - the rural development process has to be embarked upon. It
must also be assumed at this stage, that it has been possible to create the necessary physical
protection from regular flooding and also to the extent possible from the cyclones that appear
now and then in unprotected areas with disastrous consequences. The necessary physical

protection is not something absolute but what ever has been agreed by the GoB being as
acceptable.

The planned rural development process shall have as its goal to create a local environment
which is conducive for creation of sustainable living conditions for the settlers. It means
basically that habitation, income possibilities and services shall be available and be free of strong
influence of local elites and power structures. these are often mostly oriented at domination of
the people and keeping them only at survival level, not leaving room for much development
perspective. It is known and well documented that the local power structures have a strong

influence in the often remote char areas, and evidently not less if it is char islands to where
communication is difficult and the isolation relatively high.

The power structures are an integrated part of the local societies and can not easily be eliminat-
ed, but organization and development activities have to be designed in such a way that the local
population get most possible benefit. Similarly design of activities should be made in a realistic
way in the sense that the local elite and power structures should accept the activities and not
counteract strongly. By its very nature this development process can not be fast, and the design
of possible interventions has to accept that, otherwise inputs may be wasted.

It underlines the need for prioritization of the possible interventions that could be relevant.
Obviously there are both political and technical aspects of this issue, and the technical aspects
may be dealt with effectively while the political ones are far more complicated. It seems to be
the experience that the only effective way of dealing with the political problems is through a
strong government commitment to implement and facilitate agreed interventions. As discussed
in chapter 4 this has to be the case with MoL concerning land allocation and settlement, and for
other rural development institutions as well as discussed under item 5.3.

To some extend technical improvements may have a positive impact on political problems as
well, e.g. if procedures of beneficiary selection or the land registration process could be made a
little more transparent - which is obviously not in the interest of the ruling power elite.

b.2 Strategy and Priority Setting

A key question to be asked is if land distribution and processing of title deeds should be done in
parallel with substantial inputs for accelerated rural development or it should be done in sequen-
tial order awaiting finalization of the land distribution process. Both CDSP and Adarsha Gram

projects are doing the two things simultaneously. That will be the first strategic question to deal
with.

Keeping in mind the basic aims of rural development in char areas, i.e. improved physical and
social living conditions and as much as possible free of external domination, some form of
organization of the settlers seems to become crucial. Already the chosen settlement form,

scattered or clustered, constitutes differences in respect of both income possibilities and resis-
tance from domination.
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In order to enhance the developmental potential of the new settlements, it seems at this point
clear that some form of local organization is strongly called for. This is indeed the case not only
for new char settlers but is acknowledged as important for enhancing the process of poverty
alleviation in rural Bangladesh in general. Whether this organization should take the form of
formal cooperative, e.g. BRDB’s BSS/MBSS cooperatives, or ‘informal’ groups organized by
NGOs may be a matter of discussion during the strategy development. There is, though, ample
documentation that many NGOs have been quite successful in organizing the landless in groups
for income generation and wider human and socio-economic empowerment. This being said

without ignoring the weaknesses of the operations of the NGOs, being less experienced in char
areas than in rural Bangladesh in general.

A most crucial thing for the settlers is that they have access to income earning activities, either
through agriculture and fishery or non-agricultural/fishery activities. At the outset there are no
activities at all in new char areas, thus naturally agriculture, livestock and fishery will be playing
an important role. With soil salinity problems and possibly other soil deficiencies it is likely to
take some years to develop agriculture to a point where yield reaches an expected level, and
even in that case 2 acres (the size prescribed by Mol for khas land settlers) will normally not be
sufficient to sustain a household. The household deficit has consequently to be supplied in other
ways which may be fishery or other non-farm activities. The latter are not easily available in

new char areas, and support to establishment of new income generating activities should thus
be given high rating.

For both agriculture and non-agricultural activities the question of access to credit becomes
critical. The informal credit sources are available but with high interest rates and with a high rate
of dependency on the loan provider. The informal credit is likely to persist for some time, but

reduced dependence on only this source would ease the overall rate of dependency. This is
considered an essential strategic issue.

Easy access to health and education facilities will normally not exist in new char areas and can
thus pose a serious constraint for the population. Social infrastructure must thus have high
priority on the planning agenda. In realization of the government departments’ difficulties in
reaching out to peripheral areas it is often seen that NGOs have played an important role for
health and sanitation as well as awareness raising about good health and sanitation practices.

NGOs are also seen to be facilitators for adult education, and some NGOs have established local
informal primary education, often the first three grades, and Bangladesh Rural Advancement
Committee (BRAC) has established informal education almost on a nation wide scale. This is a

clear indication of the insufficient out-reach of the government system, at least in the more
remote and less-easy accessible rural areas.

Considering the overall need for rural development interventions in newly reclaimed char areas
one could easily come to the conclusion that a large number of different activities would be
required. It should, however, be seen as a strategic matter whether a large variety of interven-
tions are desirable or fewer key interventions are to prefer.

Obviously the institutional difficulties are essential, and the experience with integrated rural
development projects executed by government is somehow mixed and certainly not in all cases
worth replication. Some NGOs seem to have been more successful with multi-sectoral activities
in specific geographical areas, although the level of ambition and scale has been more modest
than in for instance the case of the Danida supported Noakhali Rural Development Project
(NRDP), which was completed in 1992 after 14 years of implementation. CDSP has also a wide
range of activities on its agenda although not comparable with NRDP, and the experience from
CDSP shall be followed closely also in this respect. The experience from the last couple of
decades’ development work in Bangladesh seems to indicate that institutional arrangements
should be kept as straightforward as possible.
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5.3 Sectoral and Institutional Assessment

Some of the most important institutions in relation to rural development shall be discussed
below, in most cases sectorally oriented institutions. institutions of importance for morphologi-

cal, hydraulical and water management aspects in relation to MES are dealt with in other sec-
tions of the present report.

The planned socio-economic survey as well as experience from other projects will indicate how
far the government institutions have been able to reach people living in the MES geographical
area including the mainland char areas of Noakhali district., i.e. char areas, with various social,
economic and technical services. That information is going to be important parameters in the
rural development planning process starting in the || phase of MES.

Local Government and administration:

The union is the lowest level of administration in Bangladesh and the lowest level with an
elected forum of local representatives, the Union Parishad. However, the administrative capacity
at union level is very limited and most administrative routines and decisions remains at thana
level for the time being. The union chairman and other parishad members are members of some
committees which are of importance for the local population and the rural development process

in the areas, e.g. the committee for selection of landless people eligible for settlement on khas
land and the Thana Development Coordination Committée.

At thana level the administration is headed by a Thana Nirbahi Officer (TNO), who is coordi-
nating all development activities at thana level, including the departmental ones mentioned
above. There is no elected forum (no parishad) at thana level, the role is administrative and
coordinating. The Thana Coordination Committee is the overall coordinating body, the members
are departmental heads, union chairmen and others. All the thana officers are the ones involved
in development and administration at local level, e.g. provision of social services, local
infrastructure development and maintenance, and also land distribution issues. Although the

departments in Dhaka are technically responsible and provide the funding the actual execution
depends to a large extent on the local staff.

The district (or zila) is overlooking the activities of the thanas, headed by the Deputy Commis-
sioner (DC). Direct implementation of projects, programmes as well as the Annual Development
Plan (ADP) is taking place at thana level, however, the DC and his staff has the overall supervis-

ing and monitoring role. In a number of cases the departments of ministries at district level has
technical expertise to assist the thana officers.

The funding for implementation of the ADP as well as projects and programmes comes from the
various ministries and the decision making regarding the funding of activities is not the local

authorities. The exception is a few small projects funded by revenue surplus from the thana and
union.

The district, thana and union administrations belong under the Ministry of Local Government,

Rural Development & Cooperatives while the departments at all these levels report back to their
line ministries.

Due to the remoteness and difficult accessibility to char areas, in particular the islands, one
could speculate on the possibility of thana administrations or union parishads being given special
development authority in these areas, even with a strengthened staff position and enhanced
funding for development activities. Sandwip and Hatya are defined as thanas while some of the
smaller, but habitated, islands do not have any independent administrative status, e.g. as
unions. It needs further investigation to determine the feasiblity of such institutional options.
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Organization and credit:

Lack of access to credit is in many cases seen to be a constraining factor for growth of the
various sectors of the rural economy, e.g. for improved productivity in crop production,

improved livestock, higher yields of fish ponds or gear for off shore fishery, a range of non-farm
activities, etc.

The general picture is that the poorer sections of the population are facing severe difficulties in
getting access to institutional credit if they do not possess sufficient collateral, and for instance
marginal farmers with 1.5 - 2.0 or less acres of land can hardly get this access. Those with less
or no land will then be equally or worse off, and their chance to obtain credit is only through the
informal credit market, i.e. the local high interest charging money lenders (mahajans), which
could also be the supplier of inputs or the market channel for any marketable produce. It might
well be the land lord who are also in de facto control of the land where the loanee is settled.

The institutional credit is provided by the private and nationalized commercial banks which have
the above mentioned conditions for credit provision. Credit through the farmer cooperatives,
KSS under BRDB, has also shown to be accessible only for the larger and already well
established farmers. The rural poor cooperatives under BRDB, i.e. the BSS/MBSS, should be
targeted towards the smaller farmers and even landless households. Information on this branch
of BRDB shall be sought during implementation of the MES.

Even if poor people has not themselves identified a need for credit it can be an empowering
factor for them if they receive small amounts of credit and invest in income generating activities.
This is more to be considered as a survival strategy than a growth strategy, and many NGOs
and some government projects have implemented such credit programmes, often supplemented
by a number of other activities such as awareness raising and socio-economic support activities.
Grameen Bank is such a credit institution, however, basically without the social support activ-
ities. Several NGOs are presently working in the coastal areas around the MES area.

Agriculture:

Agricultural extension is the responsibility of Directorate of Agricultural Extension (DAE) under
Ministry of Agriculture. DAE has a nation wide set-up in all district and thana headquarters, at
thana level staffed by a Thana Agricultural Officer with a small staff of agricultural officers
including a subject matter officer; the agricultural extension workers - Block Supervisors (BS) are
operating from the TAO's office. The TAO can get further technical support on specific issues
from the Subject Matter Specialists, who are working under the Deputy Director of Agriculture
(DDA), head of the agricultural department at districts level. A major constraint for efficient
work of the agricultural extension system has been the lack of transport for the BSs, which has
not least affected the inputs given in remote areas as for instance the chars. At least the legally
settled population of the char areas have in most cases only small agricultural plots, and the

experience is clearly that this category of farmers have received very little attention from agricul-
tural extension system of DAE.

Homestead gardening is not part of the extension services although it could be relevant for the
char settlers. Production of vegetables for home consumption and even for cash sale is an

obvious expenditure saving or income earning activity, and it has positive nutritional implications
as well.

Fisheries:

Department of Fisheries (DoF) under the Ministry of Fisheries and Livestock (MoFL) is respon-
sible for all marine and inland fishery extension service in Bangladesh. DoF has office set-up in

all districts and thanas, and the thana staff comprises in principle one Thana Fishery Officer
(TFO) and two field assistants.
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Just as the DAE extension staff often have been lacking transport to get out to the farmers the
DoF extension staff have faced a similar problem.

A number of donor funded projects have been implemented in limited areas of Bangladesh and
under various conditions, and research has been conducted as well on the subject of fish
cultivation under different conditions. This is all going to be useful information for development
of a rural development strategy for the existing and new char areas. The research and donor
funded projects have made new information available which can possibly increase fishery as a
potential production and income earning activity in char areas.

Infrastructure:

Local Government Engineering Department (LGED), is responsible for the rural roads network
and infrastructure for local markets and hats. Minor irrigation constructions and hardware for

water supply and sanitation is also under this department. Each district and thana have an LGED
office with engineering capacity.

Social services:

Primary education is monitored by the Thana Education Officer (TEQ) who is supervising the
entire software part of the primary education. Construction and maintenance of buildings is the
responsibility of LGED. Primary education has been short of funds for a long time and the

primary education system is not in a good shape at the moment although it has gained more
political attention lately.

The poor performance of the public primary education system is one of the main reasons for the
seemingly success of the NGO lead non-formal education programmes.

The Thana Health Administrator (THA) is overlooking the general health situation in the areas

and reports on outbreak of diseases. The THO is also in charge of the family planning progra-
mmes.
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6 DEVELOPMENT PLANNING

6.1 Background for Planning Process

The background for the planning, strategy setting and priority making will be created basically
during phase | (see figure 6.1), i.e. during the first year of the project implementation period.
This background will in respect of rural development planning consist of:

1 Location of new emerging char land within the MES area.

2 The physical security of specific char areas - or char areas under creation - in terms of
durability of the land accretion, protection against tides and floods has to be established.
This information is expected to be available from other sections of the MES projects.

3 Gather experience from other projects dealing with settlement and rural development,
especially on khas land in char areas. Two important projects in this respect are the EU
funded Adarsha Gram Project and in particular the Dutch funded CDSP. A close liaison
with CDSP shall be established for gaining maximum experience regarding settlement
and rural development in the MES char and khas land areas. The CDSP can be con-
sidered as a pilot project for MES in this respect.

4 Assessment of the outreach of the local government administration for provision of
social, economic and physical services to settlers. This information will partly arrive from
experience from CDSP and partly from the socio-economic survey to be conducted under
phase I. It shall include an assessment of the experience of working with NGOs in
respect of service delivery to settlers. Chapter 4 and 5 above provide a first rather

general description of the role of some of these institutions and their short-comings as
well.

5 Socio-economic survey of samples of existing charland settlements in the MES area. It
will primarily be a household survey with a combination of fully structured interviews
and less structured, but more in-depth interviews of households and village groups. This
exercise is described in more details in annex 9.

In addition to the above subjects it is expected that a global view of the area can be obtained
from remote sensing and GIS operations, this is a technique available within the project. This
shall in particular provide information on availability of land, a rough idea about existing settle-
ments and infrastructure, and ideas about which land is cultivated and which is not.

6.2 Strategies for Settlement and Rural Development

Settlement is the first crucial issue to deal with in the rural development process as described in
chapter 4 above. Different approaches have been applied in projects, within the rules and
regulations given by Ministry of Land. Especially the strategy for a quick and smooth adminis-
tration of the settlement by the local authorities should be in focus, with emphasis on provision
of final title deed to land as fast as possible.

Also the question of when the surveying, mapping and land allocation takes place should be
looked into. So far, khas land has usually be allocated when it was already illegally settled which
makes the legal settlement process much more difficult. It has thus to be investigated how early

in the char formation process land can be surveyed for mapping and formally taken over by ADC
Revenue for distribution to landless families.
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The question of selection of settlers is another issue to be looked into given that it is govern-
ment policy that khas land shall be allocated to poor landless families. Are the present thana

based selection committees the most proper instruments for selection of beneficiaries according
to the given criteria.

Once the settlement issues are dealt with properly, the rural development aspects will be in
focus, and it is already from the beginning clear that these aspects are in many ways different
from the "old" inland aspects. The rural development process is discussed in chapter 5, and the
most adequate strategies for development of char areas have to be outlined and developed. It
seems evident that issues relating to agriculture and homestead development will be in focus,
however, together with discussion of adequate strategies for provision of basic service facilities.
Altogether, it should be a matter of providing the settlers with such living conditions - or
creating the basis for people themselves to produce such living conditions - that can be consid-
ered as a relatively fair alternative to settling in other areas of Bangladesh.

In the outlining of strategies the role of the various institutions are not least important, it is the
specific institutions which can (and should) enhance a positive and progressive development,
however, the same institutions can also be the major constraints and bottlenecks for the pro-
cess. Before suggesting any strategies it is of utmost importance to have consulted with all the
relevant authorities, and in fact the strategies should be made in close cooperation with relevant
departments and local authorities. In order to ensure that especially local authorities get an
opportunity to comment on the strategies and suggest changes a interim phase of 6 - 8 months
is allocated for that purpose, i.e. in between the presentation of the interim plan and preparation
of the draft plan. This phase is described under item 6.4 below.

6.3 Development Planning & Formulation of Projects

Whereas the master plan - which is one of the outputs to be prepared by the MES - outlines the
long term physical potentials and constraints, the development plan will outline the aspirations
and potentialities of the population within the given physical framework. The development plan
produced by MES will include both physical reclamation and protection aspects as well as rural
development aspects. Only the latter is dealt with in the present annex.

From the settlement and rural development point of view key elements are envisaged to be
interventions to streamline and fasten the land allocation process as well as the beneficiary
selection process. This has strong institutional linkages involving Ministry of Land, DC with AC
Land and ADC Revenue, and the TNO with other thana staff. As the development plan is fore-
seen to include a portfolio of relevant projects, it is not unlikely that some of the proposed
projects relate to land distribution and settlement.

The rural development process as a whole will be outlined in the development plan for the MES
area, and the particular sectoral development shall be discussed and outlined. It should be
anticipated that sectors as agriculture, livestock, open water fishery and aquaculture will play a
dominant role, however, in a more long term perspective non-farm and non-fishery related
activities may as well be of great importance. Basically is it a matter of establishing the founda-
tion for economic activities which are sufficient for creation of necessary income for establishing
the proper living conditions for the settled population.

A portfolio of rural development projects will be suggested as far as a need is identified and the
proper institutional arrangements can be found. The proposals shall be prioritized, some will be
presented in outline, others will be developed to feasibility study and appraisal level and some of
them shall be recommended for early implementation.
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As mentioned under item 6.2 a draft development plan will be prepared during the period March
-June 1997, and during the following period until February 1998 the plan and the proposed
projects shall be appraised in cooperation with the government departments, the thana and
district authorities. During this period new data and information will continuously be available
and the proposals and the plan shall be updated accordipgly.

6.4 Feasibility Studies

In connection with preparation of the development plan - as well as before and after - a number
of feasibility assessments shall be undertaken, not only for settlement and rural development
projects but for major project options in relation to land reclamation and physical protection.
Such interventions require proper feasibility studies, and it will be important to identify and
quantify costs and benefits of socio-economic and human development nature in addition to the
economic, financial and technical parameters of cost and benefit.

Once the feasibility study methodology has been decided and actual subjects for study has been
defined - probably during first quarter 1997 - the specific data input can be specified. It is likely
that socio-economic data from specific areas may be required in this context and 2 - 3 small
surveys can be conducted in response to need, and manpower has been allocated accordingly.

The survey methodology is expected to be adapted versions of the Rapid rural Appraisal tech-
nigue.

6.5 Local Level Appraisal of Strategies and Projects

In between the interim and the draft development plan an appraisal process shall be conducted
for strategy, plan and project proposals. The appraisal process shall be undertaken in coopera-
tion with departmental staff at central level as well as at district and thana level, and if possible
at union level also. In cases where NGOs are involved they have to participate as well.

The procedure shall roughly be as follows:

a. Presentation and initial discussion. Depending on the proposal it shall be decided how
much time shall be allocated at central departmental level and how much at local level.
On land issues, for instance, it should be considered very important to have thorough
discussions with Ministry of Land to reach the fullest extent of commitment and
cooperation. Sufficient time shall be spent at district and thana level to make a full
presentation of the proposals and have initial discussions. DC, TNO and relevant
departmental officers shall be consulted. The concerned union chairmen should also be

approached at some stage in the process, hov\gever, they may be involved through the
Thana Coordination Committee meetings.

b. Time to respond. Officers at all levels should be given about one month to consider the
proposals and give their comments.

€: At round of final discussions shall be held with the same departments and local level
institutions as under item a. Their final response shall be discussed and a prioritization of
the possible project proposals shall be made. New proposals may also be presented by

the concerned authorities. If deemed appropriate for facilitation of the communication
process workshops may be conducted.

Appraisal of the projects in cooperation with the intended beneficiaries seems more
difficult as there are no established procedures to follow and no institutions to approach
at that level. It is anticipated that RRP/PRA techniques can be applied for this purpose,
mostly applied at village level or a sub-group of the most interested villagers. If

% Meghna Estuary Study Inception Report - April 1996 ANNEX 06 Page 15



cooperatives or informal groups are in existence they could be the focus of
communication as well. The approach and methodology for this shall be further
developed during the third or fourth quarter of 1997, and the actual field work shall be
conducted during fourth quarter of 1997 and first quarter of 1998.

The whole planning and implementation process is summarized in figure 6.1 below
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Necessary background for strategy and project formulation process:

Fig. 6.1

MES - RURAL DEVELOPMENT

Planning and Implementation Process

PHASE |

Experience from other
projects, espc. CDSP
& Adarsha Gram, as
well as other
documentation
material from studies
and projects

Physical security of
specified char areas in
respect of flooding
and cyclones

Location of potential
new char land within
MES area (accretion
areas)

Socio-economic
survey of samples of
existing char land
settlements

Outreach and capac-
ity of local govern-
ment system for
provision of social,
economic and physi-
cal services to set-
tlers

Information and Data to be collected and assessed by MES/Rural Development
DURATION: February 1996 - April 1997

PHASE Il

Initial formulation of strategies and interventions

. Select

O WN =

. Strategy for rural development
. Identify possible interventions

priority projects

. Select early implementation projects
. Prepare Interim Development Plan

The initial planing process should be performed by
MES in consultation with relevant Government Departments and NGOs
DURATION: March 1997 - June 1997
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PHASE llI
Appraisal of strategies and proposed interventions through
consultations with Government Departments and with institutions
and population at local level

Discussions and consultations with
relevant Gov. Departments.

Discussions and consultations with Union
Parashads and Thana administrations.

Discussions and consultations
with local & national NGOs

Consultations with local population
through RRA methodology

DURATION: June 1997 - February 1998

PHASE IV

Preparation of final draft strategies and plans

1. Strategy for rural development

2. final outline of interventions

3. Select specific priority ‘projects

4. Select specific early implementation pro-
jects

5. Prepare Development Plan

DURATION: February 1998 - April 1998

PHASE V

Government approval of Strategies and plans

DURATION: July 1998 - August 1998

PHASE VI
GoB and NGOs (i.e. in case of national NGOs) look for funding with subsequent
implementation of interventions

DURATION: From July 1998
(MES project completed)
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1 GENERAL

Agricultural production systems, particularly the crop production systems, are highly complex
and diverse and are influenced largely by physical, biological, climatological and socio-economic
factors. Land, soil, hydrological and agroclimatic parameters are the basic components of the

coastal ecosystem and crop production system is largely dependent on the quality and limitation
of these resources.

Salinity problem recently ;eceived very important attention due to increased demand for growing
more food to feed the booming population of the country and it has become imperative to
explore the potentials of these land. The project / sub project area is dominated by medium high
land (F,), followed by medium lowland (F,) and highland (F,), (Report-2, Agro-Ecological Regions
of Bangladesh / BARC / UNDP / FAO - 1988). This area includes tidal and estuarine floodplains
of Ganges, Muhuri and Meghna rivers. Mainly three categories of salinity exist in this area (S, to
S; - Salinity Problems and Crop Intensification in the Coastal Regional of Bangladesh / BARC -
1990). The highest area is under S, followed by S, and S, categories.

2 SOILS

In the project area, 5 (five) Agro-Ecological Regions (AER) and 7 (Seven) general soil types
occur. Among the AER regions, Young Meghna Estuarine Floodplain (AER-18) is dominant.
Others are Ganges Tidal Floodplain (AER-13), Lower Meghna River Floodplain (AER-17), Old
Meghna Estuarine Floodplain (AER-19) and Chittagong Coastal Plain (AER-23). Seven main
general soil types are : Calcareous Alluvium, Noncalcareous Alluvium, Calcareous Grey
Floodplain Soils, Noncalcareous Grey Floodplain Soils, Calcareous Dark Grey Floodplain Soils,
Noncalcareous Dark Grey Floodplain Soils and Acid Sulphate Soils. The dominant soil textural
classes that occur in the project area are silt loam to silty clay loam. Most of the soils are
moderate to strong alkaline (6.0-8.4) and the pH values of the surface soil are lower than the
subsoil,. The organic matter content of the most of the soils ranges from less than 1% to 1.5%.

3 PRESENT AGRICULTURAL LAND USE

In the project area mainly in saline soils, rice, sugarcane, pulses, oil seeds vegetables etc. are
grown but their contributions to cropping intensity vary greatly with different AER. In salt
affected highland t. aman (L) is dominant, whereas, in the same type of land t. aman (HYV) is
the major crop in Chittagong region. In medium lowland region broadcast aman is domenant
whereas in Chittagong area broadcast aus is the dominant crop in lowland region.

During Kharif - Il (July-Oct) t. aman (L) is grown extensively in the coastal saline project area
with normal yield between 1.5t to 2.5t per/ha. T. aman-fallow is the most dominant cropping
pattern in Barisal and Patuakhali regions. In Noakhali, Laxmipur and Chittagong coastal area, the
main pattern is aus-t. aman. Winter crops such as wheat. potato cowpea, vegetables etc. which
cover small area in northern part of the project area with t. aman (L)-winter crops cropping
pattern. Adoption of HYV rice cultivar varied considerably in different regions of the project. A
substantial coverage of HYV rice in highland and medium highland during both aus and aman
season found in poldered area like Bhola, Sandwip, Polders-58/1-568/3, Hizla embankment (North
and South) and polder-55/1 etc., where flooding depth is Fo-F1 (0.0m to 0.9m). This category

of land is suitable for minimum two rice crop where quality irrigation water is available in dry
season.
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4 OBJECTIVES OF AGRICULTURAL SURVEY

The main objective of agricultural survey is to accelerate agricultural development through flood
protection/saline water intrusion, drainage improvement and creating facilities for optimum
irrigation in dry season and supplementary irrigation in wet season. These will raise the standard
of living; particularly farmers and landless masses. The untimate outcome of this survey would
be to formulate comprehensive CEP/FCD/FCDI projects on the basis of technical and socio-
economic guide lines. The objective may be fulfilled by the following ways:

Provision for flood / saline water intrusion control, drainage improvement and increased
irrigation facilities by making embankment and constructing adequate infrastructure,
which will reduce crop damage, properties, human sufferings and augmented agricultural
productivity and accelerate other economic activities.

5 IDENTIFICATION OF SURVEY AREAS
The survey area of the project generally consists of:

Poldered area with some agricultural and infrastructural development.
- Unpoldered area or charlands (unsubmerged by high tide, without any development).
- Mud land (submerged by high tide, less scope for development)

The above survey area should be visited thoroughly through a series of reconnaissance field
visits by different categories of Experts collect different types of data for screening identifying
and selecting of the sub-projects for pre or post-project feasibility study. After selecting the sub-
projects, they should be phased on the basis of priority and for immediate implementation.

6 DATA COLLECTION

The data of agro-socio-economic aspects comprise all relevant issues to determine the present
condition in the project area and their potential for future development. These issues include
soils, cropping pattern, cultivation practices, input uses, cost of cultivation, yield and production
of crops, assessment of crop constraints and damages by different #eans, income level of
various groups of project beneficiaries, demographic characteristics, land tenurial system, land
holding size, land fragmentation, agricultural credit and marketing, livestock and fisheries

resources, local institutions serving, their effectiveness. Data for the above issues may be
collected from two types of sources.

- Primary sources
- Secondary sources.

Primary sources data will be collected through a previously selected questionnaire and checklist.
For quantitative and qualitative data collection both types of systems are needed. The checklist
will be filled in through RRA / group discussion and the questionnaires will be filled in through
previous selected households. RRA/group discussion have many advantages. It is participatory
in nature. As there is access to a large body of knowledge, a volume of information can be
obtained quickly. At the same time, through mutual checking and cross checking by different
kinds of knowledgeable individuals, the group can provide a consensus or fairly representative
picture of the existing situation .

Secondary sources data will be collected from local BWDB amd BBS, respective TAO, TLO, TFO,
TEO, TE, TSO, LGED, BRDB, BADC, NGO etc. and Union Parishad offices through a separate
checklist to supplement and compare with primary data for report preparation.

2
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7 METHODOLOGY FOR AGRO-SOCIO-ECONOMIC SURVEY

This survey designed to conduct the pre or post-feasibility study in order to formulate an
appropriate project plan ror flood/saline water intrusion control, drainage and irrigation to suit
hydrological, sociological and environmental condition keeping in view to the agricultural,
fisheries and socio-economic development in the project area.

A set of questionnaires carefully designed to collect primary data on agro-socio-economic
aspects of the project through household survey. The questionnaires pretested and based on the

findings of pretesting, necessary modifications made. ‘If necessary, the questionnaires will be
redesigned during field survey stage.

Field survey through RRA/group discussion will be conducted through field visits, spot
verifications and exchange of views with target beneficiary groups at union and village level.
The group will consist of respondents from Union Parishad (Chairman / Members), available
social elites, village leaders; large, medium, small, marginal and landless farmers, cattle / poultry
rearers, landless women, etc. All concerned officials of government support agencies at
Zila/Thana/Union level and NGOs concerned will be within these groups.

A detailed household survey will be conducted in the representative villages within the project.
In selecting the sample households a two-stage stratified random sampling technique will be
applied. In the first stage, the whole listed villages in the project area will be stratified according
to the level of land elevation and 10% villages will be selected purposively on the basis of the
highest number to lowest number of households in each category of land.

In the second stage, 1% households from each sample village will be selected at random for
detailed investigation. This selection will be made after making a complete listing of all
households collected from Union Parishad. This will cover all groups (large, medium, small,
marginal and landless) of farmers in the village.

8 IDENTIFICATION OF MAJOR AGRICULTURAL CONSTRAINTS

The agricultural development within this saline regions is constrained by various physical,
chemical and social factors. In general the major factors that impedes development are identified
after reviewing of different related literatures and reports.

- Soil salinity is the most dominant limiting factor in the region, especially during dry
season. It affects certain crops at different levels of soil salinity, which reduces yield. A
substantial charland is tidally affected by saline water, appropriate management practice
for crop production in this area is not available.

Fertility status of most saline soils ranges from low to very low in respect to organic
matter content, nitrogen, phosphorus and micronutrients like zinc and copper. The crop
yields obtained in these soil are also low.

- Scarcity of quality irrigation water during dry season limits cultivation of boro rice and
rabi crops, and aus cultivation during kharif-l1 season.

- High year to year variability of rainfall, uncertain dates of onset and recession of
seasonal floods and risk of drought restrict cultivation of aus and aman rice. Uncertain
rainfall delays sowing/transplanting and flood damages aus and aman crops. Heavy

monsoon rainfall causes delay in transplanting of aman and sometimes flash floods
washes away the standing crop.
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Narrow technological and germplasm bases for salt tolerant crops limit crop choices. on
the other hand, due to extensive cultivation of a particular cultivar of crop year after
year makes the crop susceptible to pests and disease attack. Pests and diseases like
hispa, leaf-hopper and tungro virus are prevalent in the region and extensive damage is
caused by these almost every year,

In the coastal saline belt the winter season is very short, therefore, timely sow-
ing/planting of rabi crops is essential but this is restricted by late harvest of aman rice.

A considerable area of the project is within the polders of different types. Soil salinity
levels has not decreased considerably within the poldered area. Polder management like
maintenance of sluice gates, water height in different times of the year is not maintained
matching with the present time agronomic development for the cultivation of modern

cultivars. The seriously constrained the adoption of HYV aman and HYV aus in these
area.

The texture of most of the saline soils varies from silty clay to clay. Land preparation

becomes very difficult as the soil dries out, deep and wide cracks develop and the
surface soil becomes very hard.

Perennial water-logging due to inadequate drainage and faulty operation of sluice-gate
facilities and embankment erosion restricts potential land use of the lowlands within the
poldered areas. In these areas unauthorized digging of channels for intake of saline water
for shrimp culture by shrimp farmers also creates many social conflicts.

Lack of appropriate extension programmes for diffusion of modern technologies.
Extension personal trained in saline soil management is also inadequate. These lackings
retarded adoption of HYV technologies.

Big land ownerships and unfavorable and tenural system, and dominance of absentee
farmers discourages adoption of modern technologies.

Difficult communication and remote marketing facilities also retard agricultural devel-
opment of the region.

PLANNING STUDIES FOR AGRICULTURAL DEVELOPMENT

A meticulous planning is the prime requirement to carry out any kind of pre or post feasibility
study. The general requirement for the agricultural study would include:

a)

digitization of contour map of the project area for drawing area elevation curve to be
used in determing flooding depth/land type

determination of types and capacity of the proposed interventions and hydraulic design
criteria to suit agricultural requirement,

provide a comparison between present agriculture and production levels with future
potential of agriculture and production levels. The results of the studies will be used to
assess the economic feasibility of the project.

Inputs required for the assessment are :

- existing information available from relevant institutions.
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the questionnaires/RRA/checklist for conducting household survey/ group dis-
cussions at the union/village level.

- the secondary checklist (institutional survey for the project).
review and compilation of available soil/landuse information from SRDI/BARC.
opinions of other Specialists, local authorities and concerned BWDB officials.

the flood depths for present situation from (area-elevation curve) and projected
situation after implementation.

b) The data collected from the field surveys will be reviewed. The Agronomist will analyze

the secondary data for the project. The following information will be obtained from the
primary data base :

- land ownership summary

- irrigated area summary

- cultivated area, crop yields summary

- crop damage and total harvested area summary
- livestock and draft power summary etc.

c) The present agricultural situation in the project will be assessed. The cultivated areas
and present cropping patterns in the project will be identified by an assessment of:

- the soil type and fertility status.
- land use according to present anticipated flooding/drainage levels.
- present cropping patterns and related farming practices.
- present cost of cultivation.
- present levels of crop damage.
- present livestock and draft power availability.
- present use of irrigation and methods of ‘water application.
- present availability of extension services.
- present average Yield per hectare and production levels.
- present use of fertilizer and pesticide.
d) The results of the analysis of the field surveys and existing information will be used to:
- establish the agricultural and land use alternatives for the area taking into

account the present irrigation and drainage conditions and the
technical/economic feasibility of improved flood control/drainage.
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g

h)

help to formulate irrigation and drainage requirements on the basis of these land
use alternatives and the prevailing soil and climatic conditions.

- help to assess the anticipated benefits from the improved irrigation and drainage
needed explicitly for economic evaluations.

The future potential agriculture and production levels, after proposed flood control and
drainage works implementation, will be assessed based on a projected cropping pattern.

The alternative cropping pattern will be based on opportunities that may be created to
convert to different crops and improved varieties.

The predominant cropping will be correlated with land type (inundation category). The
assessment of the change of cropping pattern will be related to the improvement in land
drainage and flood control. The predicted future cropping pattern will only change where

there is a reduction in inundation depth between certain elevations for a sufficient period
of time.

The present livestock situation will be assessed. The consequences of agricultural
changes on livestock production on the one hand and the dependence of the future
agriculture on draft power and manure availability on the other, should be established.

Where the new cropping pattern requires an increase in irrigation facilities to match the
potential increase in area of crop production, this cost will be prepared by the
engineering team and taken into account in the economic evaluation.

Envisaged constraints to the potential future agricultural system will be identified and
summarized in the study report.

-
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1 INTRODUCTION

Development aims at the betterment of the quality of life, and sustainable development is
development that lasts beyond the present generation. Indeed, development activities and sound
environmental management are complementary aspects of the same agenda. Development will

be short lived without adequate environmental protection measures; and without development,
environmental protection will fail.

Most development activities, especially those involving structural interventions, produce impacts
on or changes in the state of the natural environment. Some of these are positive, but some
may be negative. Hence, an adequate attention is essential at the planning stage of a
development initiative for the identification of the net gains from an investment and the potential
impacts on the environment. It would allow the planners to assess environmental protection and

mitigation measures as well as to estimate the tradeoffs in striking a balance between
development and the environment.

Environmental Impact Assessment (EIA, or simply EA) is a tool for identifying project impacts on
the environment and suggesting measures for damage limitation as well as environmental
enhancement. EIA is not intended to slow down or prevent development, rather it should make
development sustainable by ensuring that development plans are implemented in an
environmentally sound manner. This is especially true in water projects involving complex
hydromorphic regimes, and it has been fully recognized in the FAP that EIA should form an
integral component of their current and future studies / projects.

2 RATIONALE AND SCOPE FOR EIA IN THE MES

The logical bases for carrying out EIA in the Meghna Estuary Study (MES) are examined below
with reference to the project objectives and their environmental implications.

21 Project Objectives

The project area of the MES extends from Lower Meghna river, below Chandpur town, to the
Bay of Bengal. The eastern boundary follows the left bank of the Lower Meghna and the
Chittagong coastline upto the Karnafuli mouth, while the western boundary is marked by the
right banks of the Lower Meghna and Tetulia rivers, all offshore islands and chars within this
perimeter are included in the project area, although Bhola is outside the MES considerations.

The area is subject to fluvial processes and tides, and is characterized by complex hydraulic and
morphological conditions. Available historical data indicate that the forces responsible for
erosion in one place and accretion or siltation in another place are in some sort of an equilibrium.
Hence, any net gain in land in the estuarine islands and coastal areas can only be achieved

through physical interventions to protect the naturally accreted land and accelerate the process
of accretion.

The immediate objectives of the study are : a) enhancement of the knowledge base of estuarine
behavior; b) identification of appropriate land reclamation methods; and c) preparation of priority
projects / programmes for early implementation. The objectives are to be addressed through four
interconnected activities.

1 Surveys and studies of estuarine dynamics, which would yield an understanding of
natural processes of erosion and accretion and impacts of human interventions, and
identify potentials for land reclamation including the possibility of shortening the
coastline of Bangladesh along the estuary.
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2 A phased long term Master Plan for land reclamation and estuary control. The first step

in the master plaaning process will be to develop a Reference Plan, which will provide
guidance to the preparation of the Master Plan.

3 A comprehensive Land and Water Use Development Plan for flood protection and
improved internal water management of the coastal islands.

4 Priority project and programme formulation involving small scale interventions and
feasibility studies of priority projects.

2.2 Environmental Implications

The project objectives and activities have been summarized above in order to underscore the
significance of the environmental issues involved in the various stages of studies and planning.
The MES aims at planning for a variety of intervention in the Meghna estuary ranging from small
scale efforts of land reclamation to ambitious schemes of shortening the coastline through
constructing enclosure dams. All such interventions are expected to impact on the environment
at micro - meso - and macro levels. Hence, an examination of these environmental impacts
becomes an integral component of the MES. Major interventions which may be proposed in the
phased Master Plan have to be studied carefully for their potential benefits and disbenefits vis-a-
vis the environment. Likewise, in the preparation of the Development Plan, assessment of
environmental impacts of protection, reclamation and non-structural measures will be required.

Smallscale interventions in localized area and priority projects for early implementation are also
to be assessed for their effects on the environment.

In view of the dynamic nature of the Meghna estuary environment and the vulnerability of
human occupance in the offshore islands, it is also necessary to make a comprehensive
assessment of the existing environmental assets and liabilities of the project area. It will help in
the evaluation of the magnitude and significance of the impacts on them from proposed or
planned interventions. The major components of the environment, which will be examined for
potential impacts, are a) physico-chemical; b) ecological; and ¢) human. The environmental
parameters in each component and specific impact issues will be identified by the

environmentalists in the MES team through literature review, discussions and reconnaissance
visits to the project area.
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3 EIA INPUTS INTO THE MES

According to the Terms of Reference, the outputs from the various activities of the MES will be

presented through a series of reports. These reports will include EIA components dealing with
proposed plans, projects and programmes.

Environmental Impact Assessment (EIA) will be carried out at two levels depending upon
whether the planning process is at pre-feasibility or feasibility level. Pre-feasibility level EIA will
address project environinent linkages in broad terms, and will be reported in the Initial
Environmental Evaluation (IEE). On the other hand, feasibility level EIA will be more detailed in

scope, includes an Environmental Management Plan, and will be presented in the Environmental
Impact Assessment Report (EIAR]).

EIA components will form parts of the various reports (as specified in the TOR) according to the
following schedule: .

- Interim Master Plan Report : [EE {(Month 15)

- Draft Master Plan Report : IEE (Month 30)

- Interim Development Plan Report : [EE {(Month 17)

B Draft Development Plan Report 1 IEE (Month 30)

- Draft Project / Programme Preparation Report : EIAR (Month 28)
- Feasibility Report on Reassessment of Nijhum Dwip Reclamation : EIAR (Month 24)
4 STUDY APPROACH AND ACTIVITIES

4.1 Activity Schedule :
a) Literature review : Month 11 (Sept 96)

- Review of guidelines / strategies for EIA used by the GOB, the World Bank, ADB, EU,
LGED and NGOs. .

. Review of the relevant LRP reports and data.

- Review of the various documents of the FAP components (listed in Sec 3.3 of the TOR),
and liaise with FAP activities.

b) Reconnaissance field visit : Month 12 (Oct 96)

- One or more reconnaissance field visits will be undertaken with a view to :

(a) collecting information on baseline environmental conditions;
(b) selecting sample sites for detailed field investigations; and
(c) identifying major environmental parameters and impact issues through a scoping

process (in accordance with the EIA Manual of FAP).

c) Formulation of a Field Plan : Month 13 (Nov 96).

E Following the reconnaissance visit/s, the plan for field investigations will be firmed up. It
will include:
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(a) the identification and selection of major environmental parameters and specific
impact issues which are relevant to the MES;

(b) formulation of a Rapid Rural Appraisal (IEiRA} approach for |IEE and more detailed
investigation for EIAR; and

(c) incorporating information and other inputs from such consultants in the MES as

morphologist, economist, rural development specialist, agronomist and remote
sensing specialist.

d) Field Investigation : Months 14-15 (Dec 96 - Jan 97), Months 25-26 (Nov-Dec 97)

It is proposed that the EIA field investigations will be done through RRA technigues
involving semi-structured interviews and consultation with key informants, direct

observations including sketch maps and transect walks, and checklists of environmental
impact issues.

The actual sample sites for field investigation will be selected during the reconnaissance

visit. However, based on the map study of the MES project area, the following five sites
are tentatively chosen for field data collection.

Manpura;

North Hatiya;

South Hatiya or Nijhum Dwip;
North Sandwip ;

South Sandwip.

g W=

e) Report preparation :  Months 15-17 (Feb-Mar 97):
Month 24 (Oct 97); and
Months 27-30 (Jan-Apr 98).

4.2 Impact Assessment Methodology

During and after the reconnaissance visits to the project area, and through the scoping process
(mentioned above), the major environmental parameters / components and specific impact
issues will be identified for evaluation. Project-on-environment impact assessment consists of
predicting the degree and direction of change in an environmental component due to a specified

set of project activities. For each impact issue, its significance, magnitude, duration, multiplier
effects and reversibility will be considered. ’

Impacts on the environment will be categorized as a) positive or negative; and b) short or long-
term impacts, and will be assessed under a comparative approach of "with" and "without"
project scenarios. Impacts will be rated or quantified by using a numeric rating scale
(recommenced in the FAP Manual for EIA). For IEE (pre-feasibility level), a seven - point rating
scale will be used: 1, 2 or 3 for positive impacts, 0 for no impact, -1, -2 or -3 for negative

impacts; the numerals 0, 1, 2, and 3 corresponding to "none," "low," "moderate" and "high" in
qualitative terms.

For EIAR (feasibility level) which requires more detailed impact analysis - a 21-point rating scale
will be used: e.g., 1 to 10 for positive impacts, O for no impact, and -1 to -10 for negative
impacts. The impacts of each project intervention on the identified environmental components
will be presented in the form of a matrix - where the columns showings environmental
components and the rows showing project activities will indicate their respective linkages in the
matrix cells by means of a positive or negative number.
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It is proposed that an attempt will be made to assign "weigthage" to environmental components
in terms of their relative significance in the project area by using numerical scores like 1, 2 and
3. This assigned score for an environmental component can then be multiplied by its impact
score (on the 21 - point scale) to yield a total impact rating (which can be entered into the
matrix cell). It is granted that weighting of environmental components is a highly judgmental
procedure. For the EIA in the MES, weighting will be done through an in-house exercise by
involving the MES team of consultants, and obtaining their views and opinions on the
significance of identified environmental components. This will

allow the environmental
specialists to avoid subjective judgement and inconsistency.

4.3 Public Consultation

An effective participation of the public is the key for success of programmes of water
management, and the lack of local participation has often resulted in ineffective programmes. A
major element in environmental assessment of the MES will be public consultation in the project
area because it is essential to learn about the people’s perceptions of the local environment and
of the impact of proposed project activities. People’s perception can be valuable in
understanding the level of public support the project will get, and what participatory strategies
might be required for the project’s planning, design, implementation, operation and maintenance.

In the project area, public consultation exercise will be undertaken through informal interviews
of the residents, in-depth interviews of key informants and local leaders, and focus group
interviews of the local stakeholders. In this exercise, special attention will be given to such
groups as landless, small farmers, new settlers, fishermen, and women. The aim will be to learn
from them as to how they perceive the existing environmental situation, recent trends or
changes, the resultant problems, and to collect their indigenous knowledge, their views and
ideas for solution, and information on their needs and aspirations.

L5 SUPPORT STAFF

The objectives of the MES do involve actions that are expected to produce changes in the
aquatic habitat of the project area. In specific terms, the sector that is likely to be affected is
fishery. The environmental assessment task, therefore, requires an examination of the project’s
impact on fishery and fishermen.

It is proposed that the EIA team should include a fishery expert for this job. The input from the
fishery expert will be needed in two discontinuous periods; a total of 4 person-months: 2
months during the Phase | of EIA (Months 11-17), and 2 months in Phase |l (Months 24-30).

In order to assist in field investigations, 2 field investigators will be appointed for 2 months in
Phase | and 2 months in Phase Il (i.e., a total of 8 person-months are to be earmarked for the

field investigators). They should be college graduates in social science, and they would
participate in RRA and public consultation exercises.
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a)

b)

c)

d)

e)

SUMMARY OF WORK PLAN
Literature review and discussions
Reconnaissance field visits
Formulation of a Field Plan

Field investigations

Report preparation

: Month 11 (Sept 96)
: Month 12 (Oct 96)
: Month 13 (Nov 96)

: Months 14-15 (Dec 96-Jan 97),

Months 25-26 (Nov-Dec 97)

: Months 15-17 (Jan-Mar 97)

Month 24 (Oct 97)
Months 27-30 (Jan-Apr 98)
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1 INTRODUCTION

Meghna Estuary Study has been launched with the assistance from Netherlands & Denmark.
MES studies and proposes plans and interventions based on feasibility investegations with the
purpose of ultimately settling the landless population in the region. The project has an important
rural development component which demands carrying out a systematic program of socio-
economic surveys in order to build up a reliable data base. This will help enhancing the optimum

exploration of the potentials of the area in terms of land reclamation and landuse, and socio-
economic activities of the people.

To obtain information about the trends of the rural development situation especially socio-
economic situation in the project area, a survey will be conducted in the area to have back-

ground knowledge of the existing situation of the rural community in the Char lands of Meghna
estuary.

2 OBJECTIVES OF THE SOCIO-ECONOMIC SURVEY

The survey has the following objectives :

- to contribute to establish background data for the rural development planning (ref. annex
on rural development) for the char settlers in the project area.

- to help identifying a realistic approach to the planning process in the project area.

to identify needs, formulate ideas and propose activities in the rural development
planning for the benefit of the settlers.

to develop an understanding of gender issues and women's participation in the planning
and development process of the char land.

3 SURVEY AREA

Four survey areas have been indentified : Char Majid, Urir Char, Nijum Dwip & Char Kashem. In
selecting the survey areas, it is proposed that geographical representation may be considered.

Identification of survey area :

a) Area 1 : Char Majid is situated in Noakhali mainland and purposively selected to
represent mainland char settlement already under CDSP. For comparative analysis with
off-shore sample Chars, Area 1 survey will contribute to make comparison meaningful.

b) Area 2 : Urir Char : Urir Char is situated in south east of the region. It is almost
exclusively settled by landless from Sandwip under the patronage of the power holder

from Sandwip while landless from Noakhali mainland have been denied permission to
settle.

c) Area 3 : Nijhum Dwip is situated in the mid situation of the region. This island is illegally
inhabited by the people with the help of Musclemen while the island is not frequently
approached by the administration. If its present socio-economic status is evaluated
recommendations for better approach for development will be feasible.

d) Char Kasem : Char Kasem is situated in the south of Bhola. It has been considered for its

relevance in some aspects particularly the landless settlement and the impact of the
same on society and culture in the region.
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4 METHODOLOGY

The socio-economic survey may be conceived as to cover three aspects of the project (1)
economic viability (2) social desirability and (3) strategy for development. In order to answer
these questions, both quantitative and qualitative information will be sought by data collection
and presention by analysis of data. While having the data profile for the present situation, it will
in some cases be possible to have access to short term time series of data, either through
comparison with existing data or simply by including questions about the situation of to-day, 6

months ago or one year ago in the survey questionnaire. This can provide an indication of the
trend of the present development and also help planning in future.

Data sources are as follows :

4.1 Household Survey

Survey with pre-designed questionnaire will be administered in the study area to obtain mainly
quantitative information. This is a background socio-economic survey.

For the household survey the following procedures will be followed :

All Mauzas in the selected study area will be listed by reviewing existing data (BBS small area

atlases, 1991 census data and Thanas maps). This will be followed by physical identification in
the field. From this a list of all the villages in the study area will be made.

A sample of villages in the listed Mauzas will be purposively selected to get better representa-
tion of easily approachable villages. The sampling frame will be prepared by listing the house-
holds in the sample villages while random sampling method will be followed to ensure represe-
nta-tion of the population. The unit of analysis will be the household heads who will be selected

by the procedure of systematic sampling i.e. every Kth individual in the list will be selected after
random selection of the first sample.

As the households in the char areas are found to have homogenous characteristics to a
significant extent (maximum landless and a few marginalized farmers) the minimum standard
error in the population is estimated. In view of this 600 samples may be sufficient for repre-
sentation of the population in all the four survey areas. The distribution of the samples among
the off-shore and on-shore chars will be made proportion to the number of households residing
in the respective study areas. Field investigators will collect the information from heads of
selected households through a questionnaire that will be tested at field level.

Despite good training and strict supervision, there may be some interviewers who may not do
their jobs sincerely. As such, the possibility of completing questionnaires without actual
interviewing respondents cannot be ruled out. Interviewing is a hard job and an interviewer may
sometime be tempted to fill out a questionnaire all by himself or herself rather than by actually
conducting the interview. Thus we propose to keep strict quality control checks on the work of
the interviewing team. rProposed quality control checks shall be carried out through field
checking. Field checking is designed to physically verify in the field whether the interviewers
completed questionnaires by wvisiting the right households and by interviewing the right
respondents in the households, field checking shall be undertaken in both ‘presence’ and

'absence’ of the interviewing team. For the purpose of field checking, Research Associate will
visit study team in the field to supervise their work.
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4.2 Secondary Sources :

Information will be collected from secondary sources, particularly from BBS, BWDB, FAP-4 and
CDSP.

- BBS for geo code maps and populations statistics of the region

BWDB for relevent data on socio-economics of the polder areas in the southern Bay to
act as reference

- FAP - 4 for data on existing infrastructure in the southern region

CDSP for the char development data it is at present working with in the extreme
accreted and settled areas of Noakhali mainland

- Adarsha Gram for having information about distribution of khas land

4.3 In-depth Investigation :

Qualitative information will mainly be obtained through in-depth investigation.. The members of
the study team will obtain information through long visit to the field, observations, informal

interviews and group discussions with cross-section of the population. Groups in this case are
defined by criteria of land ownership and occupation.

Group discussions are widely used to obtain information about peoples perceptions, attitudes
and behaviour. When utilised as a systematic and conscious qualitative research method with a
definite goal, it can yield a considerable amount of information and create a widespread
awareness of development possibilities amongst the target population. It is often advisable to
hold these amongst specific target groups avoid dominance of one over another or issues of
specific concern of one group being neglected in favour of those of a more powerful for
influential one. This is particularly a problem in a country like Bangladesh where there is
considerable social diversification. These can be held amongst groups of similar socio-economic
level, occupation, age group and gender.

There will be flexibility rather than rigidity in the group discussion method in obtaining relevant
information. Discussion in group rather than with indivudual will produce far greater analytic
insight than individual close type question answer formulation. Group discusstion requires good
facilitation skill to enable cross section of local pepople in participatory discussion. Analysis by
them is shared with investigators and information stays with the people who generate it and
they also get enlightened about the proposed projéct. Indepth investegation will provide

qualitative data on people’s persepective on the project and also potential obstacles that may be
created by the intervention.

In holding group discussions, no formally structured questionnaires are used, however, a check-
list of issues or guidelines is held in mind or noted so that possible issues are not inadvertently
omitted and respondents minds can be opened to a full range of potential issues. It does
however require highly skilled animators who whilst not influencing discussion can guide it to

address all possible issues and by tactful questioning can recognise and raise issue that would
have otherwise have been omitted.
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5 SURVEY INDICATORS

A detail household survey will be conducted on the following indicators

5.1 Household Survey, Fully Structured Interviews.
Main group of indicators

| Population Profile

No of household members (m/f), age, marital status, literacy
Occupation of household members

Household stratification based on land actually available (as owner, leasee, share crop-
per)

Part of cluster settlement or single settlement
Household settled at present location (when, why, from where)
Are any household members away due to permanent or seasonal migration

I Land Ownership and Land Access Profile

Legal and official ownership to homestead or land (single ownership, husband, wife)
Application for ownership to khas land in process, since when and now at what stage
Loss or gain of land, why and when

Lease of homestead and/or land, from who, lease conditions (share cropping)
Settled without permission from authorities, how, when,

11 Income and Sources of Income

Farm income, crop/livestock (items, cash sale)

Subsistance production at farm/homestead (kg/no/item)

Open water fishery and/or pond/aquaculture, cash sale

Open water fishery and/or pond/aquaculture, self consumption

Non-fishery/farm self-employment, activity, single or more persons activity, cash income
Labourer, cash and/or kind income, seasonal or permanent

Income transfer from migrant labour, from where, how much, seasonal or full time

v Service Provision and - Accessibility

Children attending primary school

Hospital or health centre needed, disease or incident, how often over past year
Hospital or health centre visited, how often last year

Family planning information received, what, when, from who

Productive services: agric or fishery extention, how and how often

Service received from NGO, type of service, why and when

V Credit and Indebtedness

Credit taken during last year, amount, source, conditions

Use of credit, productive, consumption, other

Need for credit at the moment, for what, preferred source & why
Total debt at the moment and one year ago, by source

Seasonal needs for credit, purpose, availability and source
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Assets other than land

Domestic house or other similar structures
Bicycle or other means of transport
Productive equipment of any sort, type, value
Other household belongings

Livestock and/or poultry

Stock of any produce

Coping capacity during crisis

Type of crisis experienced (natural, health, death)

What additional resources were needed, cash funds, advisory services, technical exper-
tise, etc.

How were additional resources secured
Reduced living standard as result of crisis
Increased indebtedness after crisis
Relocation or resettlement due to crisis

Indepth Interview

Power Structure & Power relationship :

Formal (Union Parishad)
Informal (village elder, teacher, Imam etc.)
Mix formal & informal power

Patron and Client relationship :

Power faction in the villages and distribution of privileges among the clients clinging to
faction leader

Dependency on patron

Social Conflict :

Legal protection against encroachment of individual rights
Settlement medium of conflict

‘People’s Perception about cross dam, land reclamation & poldering

Gender Issues

Economic situation of women

Role of women in development

Women awareness and their participation in the project
Domestic violence and reprssion on women
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6 STAFFING FOR SOCIO-ECONOMIC SURVEY

Personnel No of Person Duration month
Research Associate 1 12
Research Associate 1 5
Investigator 10 3
Data analyst 1 2
Coders 2 1
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1 BACKGROUND AND PURPOSE

This work plan is to be viewed as a management tool - for the Team Leader and for the MES
economists themselves - to organize the implementation of the economic activities or tasks on
an efficient and co-ordinated basis. It is a clear delineation and scheduling of the substantive
works required to transform inputs (resources) into outputs (results) and includes milestones or

indicators of progress in the delivery of outputs, thereby permitting monitoring and measure-
ment.

The overall objective of the activities of the MES economists is according to the TOR to provide
sound operational models and skills to undertake preparation for early implementation of priority
projects and programmes for flood protection, agriculture and socio-economic development.

As such, the MES economists will be working with:

- identification and selection of projects for inclusion in a phased Development Plan for the
study area,

- perform pre-feasibility level analysis on selected projects for the Development Plan,
- select from the Development Plan priority projects,

- perform feasibility level analysis on priority projects, and

- prepare the priority projects for immediate implementation.

2 STATEMENT OF OQUTPUTS

A pre-condition for effective work planning is the existence of output statements which,

individually, are sufficiently described and, collectively can reasonably be expected to result in
achievement of the economists objectives.

The outputs for the MES economists are as per TOR the following:
1. A phased land and water use Development Plan (pre-feasibility level) including:

- strategies for progressive implementation (the micro and macro economic aspects),

portfolio of projects for implementation in the short and medium term (pre-feasibility
assessment performed), and

- identified priority projects for early imp1ementati6n.

2., Priority projects prepared at feasibility level and in a format for immediate imple-
mentation.

In addition to the above mentioned outputs the MES economists have found it appropriate to
include the following MES related economic outputs.

3. Operative Screening Models - project selection criteria for MES will be identified and
structured for both the identification and the feasibility phases of the study.

4, Project Assessment Models - the models will be explicit on the analytical steps to take
and what level of information is required in order to perform the pre-feasibility analysis,
the feasibility analysis, and the project preparation activities. One computer model -

Lotus 123 version 5 - will be developed for carrying out the project economic and
financial assessment,

B A Meghna Estuary Study Project Assessment Guideline - The MES economists will on

the basis of the above mentioned activities built a set of guidelines designed specially for
the Meghna Study.
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The MES Guidelines will be linked to the overall FAP water management strategic
planning exercise. The MES economist will updated, methodologically expanded and
finally calibrate the FPCO Guidelines to the needs of MES. The MES economists will
include a set of guidelines for technical and socio-economic input data reporting. It is
essential for the efficient use of resources that the data reported has a high degree of

reliability, relevance and validity in relation to the multi-criteria assessment methodology
to be used.

Trained counterparts in economic project planning and evaluation methodology - micro
and macro level.

DESCRIPTION OF THE WORK TO BE PERFORMED - THE PROCESS

The process will be based on the following work-method:

4

The Need for guidelines to bind the study together - at the macro and the micro level,
Study the existing FPCO and other relevant Guidelines,

Observations on methodological shortcomings and issues needing clarification made and
avenues for solving the outstanding issues identified,

Lessons to be learned from other assessment and evaluation exercises - exchange of
views and experiences with FPCO economists and policy makers and colleagues on
other FAP projects,

Proposals made by the economists on MES methodology for impact data reporting,
Proposals discussed and finalized together with the MES technical experts,

Proposals discussed with FAP colleagues and BWDB,

Preparation of MES assessment methodology and MES Project Assessment Guidelines,
Discussion of MES Project Assessment Guidelines with BWDB,

Finalization of the MES Project Assessment Guidelines.
Conduct workshop.

DESCRIPTION OF THE WORK TO BE PERFORMED-DETAILED WORK PROGRAMME

The issues to be addressed under each output are listed below. The activities will be guided by
the list but not necessarily limited by it.

Study the FPCO and other Guidelines as well as other FAP projects and make observa-
tions on methodological shortcomings and issues needing clarification.

Contact and discuss with FPCO economists and policy makers and colleagues on other
FAP projects experiences - positive and negative - with the use of the FPCO Guidelines
for project assessments for micro and macro planning purposes.

Develop operative screening models for identification and screening of water manage-

ment projects - for Development Plan Projects, Priority Projects and Small Scale
Interventions (?)).

Prepare proposals for impact data reporting. The proposal to be discussed with FAP
colleagues, BWDB and MES specialists before finalization.

Develop the project assessment models - the models will be explicit on the analytical
steps to take and what level of information is required in order to perform the pre-
feasibility analysis, the feasibility analysis, and the project preparation activities. Among
other things the following specific activities will be undertaken:

-
L% Meghna Estuary Study Inception Report - April 1996 ANNEX 10 Page 2



AV

- develop consistent models for evaluation of benefits and costs for project assessment -

pre-feasibility as well as feasibility - including economic, financial, social, institutional
and environmental evaluation,

- develop one computer model - Lotus 123 version 5 - for carrying out the project
economic and financial assessment. The model will - as a minimum - be based on the
following sheets:

Summary Project Evaluation Sheet,
A variable data input Sheet,
Benefit Sheet, and

Cost Sheets.

- Develop a format for presenting the Multi-Criteria Analysis making it possible for

decision-makers to choose between alternative-possible resource strategies and invest-
ments,

- Assess and rank alternative project proposals in terms of their scoring under the multi-
criteria assessment,

- Update the FPCO Guideline information, such as:

L] conversion factors

° prices on project inputs and outputs - ref. World Bank commodity price projecti-
ons '

L CIF and FOB prices

L Inflation and foreign exchange rates.

- Prepare the Meghna Estuary Study Project Assessment Guideline - The MES economists

will on the basis of the above mentioned activities built a set of guidelines designed
specially for the Meghna Study.

Prepare and conduct workshop on economic project planning and evaluation methodolo-
gy (micro and macro level) i

Based on the above "preparatory activities" the efforts can be concentrated on:

- Preparation of the Development Plan at pre-feasibility level including:

L] strategies for progressive implementation (the micro and macro economic as-
pects),

L portfolio of projects for implementation in the short and medium term (pre-feasi-
bility assessment performed), and

° identified priority projects for early implementation.

- Preparation of the. priority projects at feasibility level in a format that will allow GOB to
invite donor assistance for immediate implementation.
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MANPOWER INPUTS AND TIMING

The economists have been programmed in the Interim Inception Report to undertake their part of
the overall project assignment in three phases as follows:

Phase |

Phase Il

Phase Il

Total

v

February to April 1996 - 3 months

Oct. 1996 - Feb. 1997 - 5 months

| : July 1997 - June 1998 - 12 months
- 20 months

The total use of man-months has been distributed as follows:

Local in

puts 20 months

Expat.inputs 8 months.

The work programme for the three phases has been proposed as follows:

Phase |

Phase |l

Phase |l

Feb. - April 1996

Update and methodologically expand the FPCO éuidelines for Project Assessment

Lay foundation for presenting a guideline designed specially for the Meghna Estuary
Study

Prepare draft guidelines for technical and socio-economic input data reporting
Design draft computer model for project economic and financial evaluation

Prepare a draft standard format for reporting evaluation results based on the multi-
criteria analysis

Oct. 1996 - Feb. 1997

Finalize the evaluation guideline for the Meghna Study

Finalize guidelines for technical input data reporting

Finalize the computer model for project economic and financial evaluation

Test the balance between the model and the actual reports from the field

Finalize the model for reporting evaluation results based on the multi-criteria analysis

| July 1997 - June 1998

Provide inputs in undertaking a master socio-economic survey as basis for master plan
preparation

Evaluation of Master Plan projects
Evaluation of Priority Projects

Training in economic project planning and evaluation methodology - micro and macro
level

Conduct workshop.

The input of the expatriate economist has to be adjusted according to the workload of the
economists at the given. It is suggested that the remaining (after phase |) expatriate input be
shared on an equal basis between the last two phases and that the inputs will be given under
split missions as and when required by the project at the time.
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1 INTRODUCTION

The Meghna Estuary Study is mainly set up for hydrological, morphological and engineering
purposes. For a sound understanding of the processes and the potential for land reclamation the
project activities require large amounts of different types of data. The Meghna estuary is a
rapidly changing delta area. As a result of these rapid changes and related inaccessiblity in the
area, good maps and data are limited.

Besides the more traditional ground (and water) surveys (described in Annex 02: Surveys and
Investigation) in this project the use of Remote Sensing techniques and tools for data gathering
is required. Additionally, the data that is procured for the project will be processed and analysed
using a PC GIS/RS workstation. Specific hardware and software are purchased for this project.
This annex gives a detailed description of the remote sensing activities and GIS activities in the
Meghna Estuary Study. Futhermore it discusses the activities, the techniques and the
anticipated products as well as the workplan.

2 BACKGROUND

Remote Sensing techniques make it possible to obtain information on objects and characteristics
on the earth surface without being in direct contact with them. Thus, remote sensing can give
information on an area to be studied before any field work is done. Especially when large areas
are to be studied the reduction of the amount of fieldwork can be considerable. Traditionally,
aerial photography is the most commonly used technique, but more recently other forms of

remote sensing, notably satellite imagery, have become available. These images are relatively
inexpensive and provide a great deal of information.

Starting with the Landsat MSS-images (Multi-Spectral Scanner images, resolution of ground
details BOxBO meters) in 1973, enhanced sensors became available. At present, the most
sophisticated satellite sensors are Landsat TM (Thematic Mapper, resolution of ground details
approximately 30x30 meter) and SPOT panchromatic (ground resolution 10x10 meter).

In general, two types of satellite image products can be obtained: the black and white or color
prints or photomaps, and the digital information on computer tape. Both the products have their
own use with specific advantages and disadvantages. The photomaps are readily available for
further visual interpretation, and with most of the photos the user does not have to worry about
georeferencing and geocorrecting the photo. However, interpretation can only be done visually,

while image enhancement and automatic image classification are only possible with digital
images on computer tape.

Several studies have been executed to define the applicability of Remote Sensing techniques for
the water sector in Bangladesh. The reports of these studies start to appear from around 1975
onward. The use of Remote Sensing in the water sector can be divided into two major groups of
applications. The first group is the classification of landuse and cropping patterns, and the
second group is the applications for coast line and river bank development.

SPARRSO and ERIM (Environmental Research Institute of Michigan) conducted a study in 1981

using Landsat Digital Data for measuring the land accretion in the Coastal Zone of Bangladesh.
Their main objectives were:

1 to determine whether a net gain or loss of land occured along the coastline of Bangla-
desh between 1972 and 1979;

2 to provide some insight into the nature of the interrelationship between the processes of

accretion, erosion and sediment transport in the Meghna estuary that are responsible for
the changes observed; :
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3 to predict, on basis of the observations, where new land formation is likely in future

& to determine the needed steps to accelerate the process of land formation.
In the above mentioned study it is concluded that it was feasible in 1981 to monitor and
measure changes in the Meghna delta since 1973. Present day remote sensing technique

provides frequent images for recording temporal and spatial changes. The high resolution and

spatial characteristics of the modern sensors provide a more detailed insight and overview for
the Meghna estuary.

3 REMOTE SENSING AND GIS TASK DESCRIPTION

3.1 Objectives

The following are objectives of the remote sensing and the GIS task:

A To provide necessary data for the preparation of the plans, which should be based on
the situation and dynamics occuring in the area;

B To provide coastline data and bathymetric data for an enhanced understanding of the
spatial and temporal pattern of erosion and sedimentation:

&

To provide a tool for monitoring the physical and human environment, as an autonomous
process or a reaction to structural and non-structural interventions in the project area.

3.2 Results

The output of the Remote Sensing/GIS component is listed below:

A1 Basemap (photomap) and digital data of the project area
A2 Basemap (schematised) of the project area

B.1 Maps and digital data on Coastline development (longterm: 1777 - present)
B.2 Maps and digital data on Coastline development (midterm: 1973 - present)

B.3 Interpretation of Landsat and SPOT images to assist in this study of morphological
characteristics -

B.4 Maps and digital Jdata on bathymetric development of areas of interest (midterm: 1978 -

present)
B.5B ArcView Viewer application for coastline and bathymetry dynamics

€1 Training and coaching
The anticipated results are descri'bed in more detail
A Basemap (photomap) and digital data of the project area

A set of very recent Landsat Remote Sensing images (recording data february 09, 1996 and
february 18, 1996) of the project area has been procured as part of the project. EGIS will do the
processing and geocorrection of these images and maps of 1:1.000.000, 1:250.000 and
1:50.000 will be created from it. An overview of the area will be given in the maps 1:1.000.000
and 1:250.000, while for the areas of special interest 1:50.000 scale maps will be provided.
These maps provide detailed information on land use and settlement patterns and can be used to
(visually) identify areas of erosion and sedimentation.
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A.2 Basemap (schematised) of the Meghna Estuary project area

A paper map is developed from the 1:250.000 DHS map (SPARRSO0,1988). This map is
compiled from several sources, which are listed below:

- hydrological features: Landsat TM image 1988;

- international, district, upazilla boundary: Survey of Bangladesh;

- union boundaries: Bangladesh Bureau of Statistics;

- roads: Roads and Highway Department.

This map will be copied several times and be used as a sketch map for planning and inventory
purposes.

A digital version of the base map will be developed using available data from the Bangladesh
National Level GIS database (FAP19, 1995) and additional data from paper maps. This
Bangladesh National Level GIS database contains a collection of digitized maps at scales ranging
from 1:250.000 to 1:63.360. Registered members will be provided digital copies of the

requested data and supporting documents. The databank is open to legitimate users of GIS and
spatial data subject to approval of FFCO/WARPO.

This map will be made available as soon as the digitizing and GIS software is installed.

The Bangladesh National level GIS database contains the following Arcinfo coverages usefull in
the MES project:

1 Administrative boundaries

Administrative boundaries for thanas, districts, and the national boundary of Bangladesh are

included in this theme. The thana and district polygons are linked with BBS census data. Thana
headquarters are in a separate coverage.

2 Infrastructure

The road and railway networks which make up this coverage were derived from the UNDP-FAO
AEZ maps. The road network is not highly detailed and is intended for national or regional use
only. It contains only major roads, such as national highways and primary, or type A, feeder
roads. Embankments are not included in this coverage.

3 Hydrography

FAP-19 developed a semi-detailed rivers coverage based on SPOT multispectral satellite images.

The data was digitized as line (narrow rivers) and polygons (wide rivers, beels, chars, land
masses).

4 Soils

The soils coverage is converted from a digitized soils association map of 17 1:250.000 scale
AEZ maps. These maps were originally digitized in SPANS, the GIS system used at AST. A
relational database containing additional soil related information, including AEZ-zone, soil phase,

land type, texture, effective soil depth, soil moisture, drainage, salinity status and others, is
linked to the polygon data.

5 Topography

A medium resolution DEM (Digital Elevation Model) (500 x 500 meter) for the entire area of

Bangladesh has been produced. This map is not an Arcinfo vector coverage, but a Erdas raster
file.
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6 Water resources monitoring system

This is a coverage which shows the exact location of river water level and discharge gauging
stations as well as rainfall monitoring stations for all of Bangladesh.

Attention should be paid to the fact that information gathered by other groups in the project
might very well be used for integration into the mapping system. Especially usefull may be the
integration of socio-economic data gathered by the economists and agricultural data as collected

by the agricultural engineers. The requirements of the agricultural groups include maps on soil
types, soil salinity,

B.1 Maps and digital data on Coastline development (longterm: 1777 - present)

For evaluating the coastline development and coastline dynamics, an analysis can be made of
several historical maps. The first one is the Rennell map published in 1794. The second map
relevant to this study is the Wilcox map, published in 1840, additional maps from 1942 and a

present-day maps. A good inventory of the availability of historic maps will be made during the
project.

The maps have to be georeferenced so that they all have a known coordinate system and
projection. From all these maps the coastlines will be digitized, and transformed to BTM-
projection. Combined, these digitized coastlines are used to analyze long term coastal
development. It seems justified to produce these maps‘on a scale of 1:1.000.000 (and may be
1:250.000), and not on a 1:50.000 because otherwise we cannot see the difference between
mapping inaccuracies and coastal dynamics.

B.2 Maps and digital data on Coastline development (midterm: 1973 - present)

This is essentially a dynamic view of the area: what is happening where, and can we identify
possible causes of the phenomena. To do this, we need a multitemporal approach, meaning we
need Remote Sensing images of the study area reflecting the situation at several moments in
time. Each individual image gives a static overview of the situation at that moment, and when

digitized the GIS can be used to produce a stack of images which together reveal the dynamics
of the system.

Detailed mapping (1:250.000 and 1:50.000) of the dynamics of the coastline can be obtained
by using SPOT satellite images (black and white-prints) of 1989 (available through FPCO, LGED
and SPARRSO), which are already geocorrected. Also available is the coastline from the 1996

Landsat TM image. The coastline digitized from these images can be directly overlayed showing
changes from 1989 to 1996.

A longer period can be analysed using older images as well. From 1973 onward, a set of
satellite black and white imagery prints is available through SPARRSO. Full sets of black and
white prints are available for:

1973, 1974, 1975, 1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1985, 1986,
1987, 1988, 1989, 1990, 1991, 1992.

These images are not geocorrected. However, they can be geocorrected photographically at

SPARRSO. For one description of the coastline, four images have to be processed and
mosaiced.

Good candidates for our study are the images of 1973 ( 136/44: feb 24; 136/45: dec 27, 1972;
137/44: feb 02; 137/45: feb 02), 1984 (136/44: apr 13; 136/45: apr 13; 137/44: mar 14:

137/45: mar 14) and 1992 (Landsat TM 136/44: feb 7; 136/45: feb 7; 137/44 apr 2: 137/45
apr 2).
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From the 1980 images a water bodies map for the Fisheries Resources Survey has been
prepared (1:50,000). Bankline and coasts are clearly shown on these maps.

B:3 Interpretation of Landsat and SPOT images to assist in this study of morphological
characteristics

The SPOT 1989 and Landsat 1996 images covering the total MES study area show a lot of
detail on morphological characteristics. A good inventory of what exactly can be extracted from
the images is not yet made. Part of the study is to make this inventory. A first impression of
morphological characteristics that can be interpreted from the images reveal that we have a
chance of finding the following classes by visual interpretation:

- natural vegetation;

- cultivated areas;

- intertidal zones;

- bare soils;

- sandbars and mudflats;

- afforestation; and

- newly formed islands.

One selected sheet of the SPOT images will be interpreted according to the above mentioned
classification scheme. The same area from the Landsat 1996 will be visually interpreted and the
results of both classification operations will be transferred to GIS. The classified maps are
subsequently analyzed for changes between successive maps. This results in maps showing
what part of the land has been stable (no change), what part was shifted from land to water
(erosion), what part was shifted from water to land (accretion) and did any changes occur from
bare soil to vegetation (may be an indicator for settlement).

After this exercise proves to be satisfactory, the operation can be performed for the total area

(scale 1:250.000). For selected study areas more detailed maps could be produced (scale
1:560.000).

B.4 Maps and digital data on bathymetric development of areas of interest (midterm:1978 -
present)

GIS as instrumentation can be a handy and powerful tool for morphological analysis and
interpretation of the bathymetric data. Sounding maps have been prepared in the study area on
‘regular’ basis since the early 80's. These soundings have provided the basic data for geomor-
phological research. The morphological development of the areas of interest (intertidal areas,
islands, tidal channels) during the last decades can be examined quantitatively from digitized
bathymetric maps.

At the present state most of the bathymetric data which where collected during LRP aren’t
available in digitized form

These bathymetric maps will be digitized during MES partly (based upon priority) or fully as the
time permits.

B.5 ArcView Viewer application for coastline and bathemetry dynamics

In the project ArcView 2.0 will be used for the computer display of the digital maps. ArcView is
used as the main GIS/RS engine for data analysis, visulatisation and map production. ArcView is
used to program a user-defined application and a graphical user-interface for the spatial
database. The ArcView application is the main result of the RS/GIS group. It can be used for

browsing the database, analysing the erosion-sedimentation patterns in the project area and
create user-defined maps.
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ArcView enables the visualisation of both vector and raster data. The major source of raster
data will be the digital 1996 TM image, processed at EGIS. The major source of vector data will
be digitizing of the coastline maps, of the BW Remote Sensing images and of the visual

interpretation of the Remote Sensing images. The important maps that can be visualised using
the ArcView engine are:

- Basemap visualisation;

- RS image visualisation; and

- Coastline development visualisation.

- Bathymetric development visualisation

Three types of applications and mapscales can be defined:
1 General overview (1:1.000.000 mapscale):

- Basemaps; and
- Longterm coastline development from 1777 onwards.

2 Project area overview (1:250.000 mapscale):

- Basemaps;

- Longterm coastline developments from 1777 onwards;

- Midterm coastline developments from 1973 onwards; and

- Morphological characteristics such as intertidal area, mangroves etc

3 Detailed overview of predefined areas (1:50.000 mapscale):

- Basemaps;

- Midterm coastline development (especially 1989 and 1996 situation); and
- Morphological characteristics.

A prototype of the viewer should be able to display the 1996 Landsat TM-image, and the
coastlines digitized from the sources that are available. This prototype should show a
background with the Landsat TM 1996 image, and on top of that lines of different colors with
coastlines of different situations and colored polygons for erosion/accretion. Later extentions

might include the full set of data collected from EGIS Bangladesh National database and other
sources.

Z.1 Training and coaching

Part of the objectives of the MES project includes training and coaching of the staff involved in
the MES study as well as the staff of the concerned institutes . The transfer of GIS and RS
technology needs to be based on a firm technical knowledge, adequate training, thorough
understanding of the required inputs for the project and the acquisition of the necessary tools
and infrastructure. During the project, these prerequisites should be kept in mind, to ensure a
smooth and proper transfer of knowledge and technology.

A more formal prerequisite is that the software to be used in the project is utilized to its full
extent. Although we can not provide training for all aspects of Arcinfo and ArcView, ample time
is allocated for training the GIS operators in these complicated programs.
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3.3 Activities
The activities needed to produce the anticipated output are listed:

Basemap (photomap) and digital data of the project area
Data collection

1
2 Data preparation
.3 Digitizing and GIS management
4 Producing output

2 Basemap (schematised) of the project area
A.2.1 Data collection

A.2.2 Data preparation

A.2.3 Digitizing and GIS management

A.2.4 Producing output

B.1 Maps and digital data on Coastline development (longterm: 1777 - present)
B.1.1 Inventory of available data sources

B.1.2 Data collection

B.1.3 Data preparation

B.1.4 Digitizing and GIS management

B.1.5 Producing output

B.2 Maps and digital data on Coastline development (short term: 1973 - present)
B.2.1 Inventory of available data sources

B.2.2 Data collection

B.2.3 Data preparation

B.2.4 Digitizing and GIS management

B.2.5 Producing output

B.3 Interpretation of Landsat and SPOT images to assist in this study of morphological
characteristics.

B.3.1 Preprocessing of Landsat TM 1996 images

B.3.2 Procurement of SPOT 1989 images

B.3.3 Selection of appropriate area to do test interpretation (in accordance with the views of
the rest of the team)

B.3.4 Visual interpretation of selected areas

B.3.5 Digitizing results of B.3.4 and producing output maps

B.3.6 (If appropriate) Selection of other areas to be interpreted

B.3.7 (If appropriate) Visual interpretation of other areas

B.3.8 |(If appropriate) Digitizing results of B.3.7

B.4 Maps and digital data on bathymetric development of areas of interest (midterm: 1978 -
present)

B.4.1 Inventory of available data sources
B.4.2 Data collection

B.4.3 Data preparation

B.4.4 Digitizing and GIS management
B.4.5 Producing output

B.5 ArcView Viewer application for coastline and bathymetric dynamics
B.5.1 Development of prototype
B.5.2 Development of application

c.a Training and coaching
C.1.1 Inhouse training in Arcinfo and ArcView
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4 HARDWARE AND SOFTWARE

4.1 Inhouse infrastructure

The software to be used in this project consists of the following:
- PCArcinfo

- ArcView 2
- ILWIS

Arcinfo is used as the main platform for data management and digitizing. ArcView is the

platform for producing maps and outputs. ILWIS is used as a platform to handle and manipulate
the Remote Sensing images.

To hardware to be procured for the project consists of:
- Pentium PC 1GB Hard Disk, 16 MB RAM

- Digitizer A1

- Color printer A3

4.2 Infrastructure at SWMC

contact person ! Emaduddin Ahmad, Mr Sayeed

telephone ! 884590

staff : Mrs. Nasreen Mohal, Mr Deedar

equipment : Arcinfo + ArcGrid Workstation
PCArclInfq
Printer/Plotter/Digitizer

previous experience : Linking Mike-11 to Arcinfo

Flood depth duration modelling
Tidal and coastal hydraulics

possible tasks : General support for GIS related work
Support for linking model results to GIS

4.3 Infrastructure at EGIS

The image processing of the Landsat TM 1996 image is executed by EGIS.

contact person : Timothy Martin
telephone : 881570
equipment : ERDAS IMAGINE PC based

Arclnfo Unix Workstation

Idrisi, Idrisi for Windows, PC based

Digitizing,. printing and plotting facilities

Tasks : - georeferencing the image (make sure a known and correct

coordinate system is attached to the image, so that we
can correspond locations in the field to locations in the
image);

- enhancing the image (contrast stretching etc);

- printing of the image.
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5 WORK PLAN

Table A11.1 shows the tasks and the persons assigned to the tasks.

JAB stands for Mr. M.A. Jabbar, MAF stands for Mr. Mahfuzur Rahman Chowdhury, AHMED
stands for Mr. Saifuddin Ahmed (morphologist), WD stands for Mr. Willem van Deursen.

References

SPARRSO and ERIM, 1981. Measument of land accretion in the coastal zone of Bangladesh by
analysis of landsat digital data. Final Report.

FAP19,1995. Bangladesh National Level GIS database, May 1995.
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Item Activity Start End
Date Date

1. (JAB) Assessment of RS requirements by having group | 25-1-1996 | 29-2-1996
discussions with different sectors.

2, (JAB) Collection of information from different 15-2-1996 | 15-3-1996
institutions regarding maps and RS data.

3. (JAB) Collection of reports and RS data from different 15-2-1996 | 31-56-1996
institutions

il (JAB) Procurement of Landsat TM image of 1996 156-2-1996 | 15-3-1996

3.2 (JAB) Procurement of soil reports and maps from SRDI 1-3-1996 15-4-1996

3.3 (JAB) Procurement of Landsat MSS data 15-3-1996 | 31-3-1996

3.4 (JAB) Procurement 1:250.000 DHS map 15-3-1996 | 31-3-1996

3.5 JAB) Procurement Thana and District maps from LGED | 1-3-1996 21-3-1996

3.6 (JAB) Procurement of SPOT bw prints 1-4-1996 31-5-1996

3.7 (JAB) Procurement of 1:50.000 scale Fisheries 156-4-1996 | 30-4-1996
Resources Survey System maps

4, (JAB) Inventory of historic maps and topo sheets 1-2-1996 30-4-1996

5. (JAB/MAF) Interpretation of Remote Sensing data and 1-4-1996 31-10-1996
preparation of shoreline/bankline GIS maps using
inhouse GIS facilities

5.1 (JAB) Preparation of shoreline/bankline maps from 1-4-1996 15-4-1996
Rennells map of 1779 and Landsat map of 1984 at
1:1.000.000 scale

5.2 (JAB) Preparation of shoreline/bankline map from 15-4-1996 | 31-5-1996
Landsat MSS data of 1972-1973 at 1:250.000 scale

5.3 (JAB/MAF) Preparation of GIS map 1:250.000 from 5.2 | 1-5-1996 31-5-1996

5.4 (JAB/MAF) Preparation of GIS map from 1:50.000 1-5-1996 31-5-1996
scale Fisheries Resources Survey System maps at
1:250.000 scale

5.5 (JAB/MAF) Preparation of shoreline/bankline map from 1-6-1996 30-6-1996
Landsat 1984 data at 1:250.000 scale

5.6 (JAB/MAF) Preparation of GIS map from SPOT 1989 1-7-1996 31-8-1996
images from National GIS database at 1:250.000 scale

5.7 (JAB/MAF) Preparation of shoreline/bankline map from 1-8-1996 31-8-1996
Landsat TM data of 1992 at 1:250.000 scale

5.8 (MAF) Create ArcView application for showing 1-4-1996 31-10-1996
coastline coverages of 1973-1980-1984-1989-1992-
1996 images

Table A11.1  Work plan remote sensing
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Item Activity Start End
Date Date

6. (MAF/AHMED) Digitizing of bathymetric maps of areas 1-4-1996 31-8-1996
of interest

7 (JAB/MAF) Visual interpretation of one of the SPOT 1-7-1996 30-8--1996
images of 1989/1990 to assist in this study of
morphological characteristics.

8. (JAB/MAF) Preparation of basemap items from BWDB 1-9-1996 30-10-1996
maps showing nolders, embankments sluices etc.

9. (JAB) Coordination of processing of Landsat TM image 15-3-1996 | 15-5-1996
of 1996 through EGIS

9.1 (JAB) Coordination of mosaiced image to be presented 15-3-1996 | 30-3-1996
in the Inception Report

9.2 (JAB) Coordination of preparation of 15-3-1996 | 15-5-1996
1:250.000/1:500.000 scale prints of MES project area
on A3 or A2 size paper

9.3 (JAB) Coordination of preparatiuon of 1:50.000 maps 1-4-1996 1-9-1996
of detailed study areas

9.4 (JAB) Coordination of preparation of shoreline/bankline 15-5-1996 | 15-7-1996
map from 1996 Landsat TM image at 1:250.000 scale

9.5 (JAB) Coordination of preparation of shoreline/bankline 1-4-1996 1-9-1996
map from 1996 Landsat TM image at 1:50.000 scale

10. (JAB/MAF) Preparation of reports and final GIS maps 1-10-1996 | 24-1-1996

11 (MAF) Training in Arclnfo and ArcView 1-5-1996 1-7-1996

12: (MAF) Development of ArcView application 1-7-1996 31-12-1996

12:1 (MAF) Development of prototype application 1-7-1996 1-10-1996

12.2 | (MAF) Development of application 1-10-1996 | 31-12-1996

13; (MAF) Digitizing the maps for coastline development 1-5-1996 1-10-1996
prepared under 5

14. (WD) Foreign consultant visits to Bangladesh

14.1 (WD) First visit 21-2-1996 | 21-3-1996

14.2 | (WD) Second visit 1-8-1996 30-9-1996

14.3 | (WD) Third visit 1-3-1996 30-3-1996

Table A11.1  Work plan remote sensing (cont.)
% Meghna Estuary Study Inception Report - April 1996 ANNEX 11 Page 11




ANNEX 12

INSTITUTIONAL DEVELOPMENT



TABLE OF CONTENTS ANNEX 12

NRNRN o
wWN = Ny =

3.1
3.2
3.3
3.4

OBJECTIVE OF INSTITUTIONAL DEVELOPMENT IN MES
Project goals and objectives
Scope of institution development in MES

INSTITUTIONAL SETTING

GoB Water and flood management strategy
Existing institutions and related problems
Existing proposals for change

ASPECTS OF INSTITUTION DEVELOPMENT IN MES
Awareness of overall institutional change

Project "ownership”

Privatization/ sustainability

Ultimate usefulness of MES outputs

INSTITUTIONAL DEVELOPMENT TASKS FOR MES
Assessment of SSD Chittagong
Institutionalizing the planning process

ACTIVITIES TO BE UNDERTAKEN
Methodology

First year

Throughout project

Second half of projects

DO

Page

0~ NN A wWNON - =

©w o

10
10
14

% Meghna Estuary Study

Inception Report - April 1996

ANNEX 12



) -

1 OBJECTIVE OF INSTITUTIONAL DEVELOPMENT IN MES

T Project goals and objectives

The long term objective of MES is to increase physical safety and to promote sustainable

development in the Meghna Estuary. This translates to the following measurable short-term
objectives:

- to increase the operational knowledge of the hydro/morphological processes of the River
Meghna;

- to increase the institutional capacity to retain and update that knowledge;

- to develop appropriate approaches for rapid and low-cost land reclamation.

Main objective of the institutional development component of the project is to identify conditions
conducive to sustainability and continuation of project activities. The institution development
component will pursue its objectives in relation to the complete land and water development
process within the existing institutional and policy framework:

| Data collection |

| Processing |

| Analysis |

Master Pianning

Management of Planning Process

Land and Water Development
Planning

rojects rogrammes

Fessibility %}$diesof Priority
l

rDetaiIed Design J

[ Implementation |

| 0&M |

MES will be involved through the stage of identifying and conducting feasibility studies on
priority projects. Implementation and O&M of proposed (small-scale or larger) interventions will
be done by the relevant crganizations (BWDB, LGED, or local groups and organizations).

1.2 Scope of institution development in MES

While the long-term beneficiaries are of course the population in the coastal areas, the more
concrete beneficiaries of MES institutional development.are:

- the BWDB (SSD) or some other organization(s) to be entrusted with data collection and
processing (short term);

. the BWDB as the organization responsible for project planning (short term);

- the WARPO, as the organization in charge of macro planning of water resources devel-
opment and flood protection (medium to long term).
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The project documents mention institutional development for people’s participation. In this
regard, one should be aware of the fact that MES is principally a planning project whose main
objective is to establish the macro planning process in the GoB institutional framework, with
special emphasis on re-activating in a sustainable manner the supporting activity of data collec-
tion and processing. People’s participation becomes relevant in micro planning. MES will be
involved in micro planning only to the point of feasibility studies for priority projects and
programs. Therefore, institutional development for people’s participation in MES cannot refer to
grassroots development of beneficiary organizations. Rather, in MES it implies identifying
institutional needs for implementation of the priority projects and programs within the overall
objective of shifting the burden of especially O&M from central GoB organizations to the local
level. On this subject, MES will defer to CDSP and determine whether this sister‘pﬁi]'éﬁ"g
approaches (to be) developed in this regard can be utilized. To the extent that the institutional
requirements for MES interventions go beyond the scale of CDSP’'s approaches, MES will
identify the relevant needs for development in follow-on projects.

The division of responsibilities for institutional development between MES and CDSP can further
be rationalized by distinguishing technical and non-technical components that need
institutionalization when it comes to actual settlement of newly developed land. The institution-
alization of technical arrangements for internal water management on the new land and the
coastal islands, i.e. arrangements for real-time management of the physical infrastructure in
conjunction with agencies such as R&H, BIWTA, etc. is to be formulated by MES. Conversely,
the institutionalization of non-technical arrangements for development of people’s participation
in conjunction with (development of) local government capability will be formulated by CDSP.

The principal activities of MES will concentrate on measuring, studying, and macro planning in
the water sector. As stated in the invitation to prepare a proposal for the Meghna Estuary Study
the project’s objective is to develop appropriate approaches for rapid and low-cost land
reclamation, i.e. the focus is more on the process than on specific outputs. In this connection,
the project will pay attention to creating a conducive environment for micro-level interventions,
but in general such interventions will have to be planned and executed through participative
approaches at the field level. Whether it will be possible to undertake significant (planning for)
infrastructure projects within the master plan will depend on technical, financial, economic, and
institutional feasibility. The MES will undertake feasibility studies for priority projects and
programs. It is quite possible that the MES will determine that only limited measures should be
taken to help people adjust/accommodate to the existing situation.

2 INSTITUTIONAL SETTING
2 GoB Water and flood management strategy

The FAP Conference of December 1995 discussed inter alia institutional development in the

water sector. It established that the GoB has formulated a Water and Flood Management
Strategy calling for:

addressing the long-term needs of sector management;

- undertaking integrated land and water use planning;

- achieving inter-sectoral balance;

- managing cross-border flows;

basin-wide water resources development (Surface Water and Groundwater);

balance between physical infrastructural and non-physical infrastructural approaches;
- setting environmental priorities;

- developing appropriate institutions.
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2.2 Existing institutions and related problems

The Water Resources Planning Organization (WARPO) has recently been merged with the Flood
Plan Coordination Organization (FPCO), and is now identified as the locus of responsibility for
macro planning. BWDB, LGED and organizations in water-related sectors are responsible for
micro planning (project planning), implementation, and O&M. This has resulted in some
streamlining of the institutional framework in the water sector. Nevertheless, there are still
many different organizations operating in the sector.

National Water Council

MWB Line Ministries

RRI BWDB WARPO DPHE LGED WASA DOF BIWTA R&H DOE

SWMC

In this setting, as presented to the FAP Conference, a number of institutional problems are

recognized regarding the principal functions in the water management process, from policy
formulation through planning, implementation, and O&M:

lack of effective coordination of conflicting inter-sectoral activities at top levels of

government - the Cabinet-level National Water Council has no effective down-the-line

organization to feed it with input based on a holistic analysis of water issues. Although

WARPO has the mandate for national policy and strategy development this has yet to

come off the ground;

- lack of a national plan identifying public and private responsibilities in the water sector -

WARPO's role of central body for water policy and planning has yet to become strongly

established;

lack of inter-sectoral coordination in water projects - no mechanisms for integrating

planning, even in the Planning Commission;

- lack of adequate consideration of environmental aspects in water projects - due to
disintegrated planning processes and lack of knowledge of environmental impacts;

- lack of people’s support of water projects due to excessive centralized planning without

adequate local inputs and participation;

lack of adequate support and funding for maintenance of water structures, caused by

lack of skills in grass-roots institution building for public support;

- dearth of private investment in the water sector.
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As the primary objective of institutional development in MES is to formulate arrangements to
sustain the project activities, a number of the above observations are relevant to MES. This is
particularly true for the observations on the role and position of WARPO and BWDB, not only as
they relate to planning as such but also specifically regarding data collection and processing in
support of the planning process. A number of different agencies are involved. Within the
project’s immediate "technical range”, the most important organizations are:

- BWDB/SSD in Chittagong for data collection;

- BIWTA for data collection

- BWDB/LAED for data processing (acting only as a "user" of the information; the actual
processing is done by the SWMC which resorts administratively under the RRI but is
operated as a project organization);

- BWDB/LAED for planning and prioritizing of actual land development and protection
projects including developing arrangements for people’s participation;

B WARPO for macro planning of the estuary area.

A number of other organizations impact on the project’s activities as well, particularly as they

are related to different aspects of master planning and development planning. These organiza-
tions are:

- LGRD&C (because of its involvement in CDSP);

. LGED (develop small-scale infrastructure for rural water resources development,

including developing arrangements for people’s participation.);

Roads and Highways (road/highway development has a major physical impact on water

management);

BIWTA (concerned with infrastructure and procedures for availability and navigability of

inland waterways);

- Ministry of Agriculture (concerned with rain-fed and groundwater irrigation, i.e. impor-
tant aspects of integrated water management);

Department of Fisheries (concerned with aquaculture, access to open water for fishery
on the river and at sea);

- DPHE {concerned with developing resources for-domestic water supply);
Ministry of Land (owns new land and is involved in land allocation, land acquisition for
infrastructure projects, and land reform);

Departments of Environment and Forestry (concerned with capability of the land for
water retention);

- Department of Education, Department of Relief

With so many institutions involved, coordination becomes a major challenge. From a manage-
ment perspective, it would be best to have as much of the responsibility for the different steps

in the process in as few as possible hands. Of particular relevance to MES are the following key
institutional needs presented to the conference:

providing specific mandates for execution, monitoring, and data collection organizations
for implementation of the National Water Plan in collaboration with other agencies:
providing specific levels of interaction between major water and water-related agencies
for planning and coordination of water programs and schemes.

2.3 Existing proposals for change

While the Water and Flood Management Strategy is reportedly basically agreed upon, its full
implementation has yet to materialize. As such, the strategy was found to have a well-defined
goal, but related, measurable objectives have not yet been specified. These objectives would

provide a framework for sectoral planning. There are three main participants involved in water
resources development and planning:
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. Government . - to control overall exploitation and
management of the resources for the
benefit of society (mainly through laws
and regulations);

B to undertake investment projects of a
public good nature;
- to fill in the gaps caused by market failure;

. Non-Government Entities : to develop and manage resources for their
members’ benefit (within government-set bound-
aries);

. Private sector i parallel to NGEs except for scale and a profit-

ability motive.

A number of options and recommendations for institutional restructuring were presented to the
conference:

strengthening the national water policy framework by providing proper support to the
NWC through WARPO;

strengthening national water planning and programming by augmentation of WARPO to
have as major functions:

- planning national, regional, and basin programs with overall assessment of water
supply and demand in the country;

- management of overall water resources through inter-sectoral coordination
(macro-management);

- monitoring, evaluation, and data collection (retain GIS, SWMC, EIA, and
integrate data from different sub-sectors in a central data collection unit);

- regulations;

. focusing government organizations on the legitimate role of the public sector institutions
in the water sector, i.e. the creation of infrastructure.

Non-government organizations (including groups of individuals) would interact with the system
at various levels for planning, scheme development, and implementation.

In line with these recommendations, it was proposed to formally create WARPO as responsible
for sector strategy formulation, long-term planning, intersectoral coordination, and regulation of
water use activities. As a complement, it was proposed to update the mission/goal for BWDB
"to provide large-scale engineering support for implementation of the national water sector
strategy and plan for flood control, drainage, and irrigation and real-time management of water
resources in accordance with NWP and WARPO guidelines”. BWDB would pursue this by:

- creating infrastructure (project planning, construction, Q&M);

- developing beneficiaries’ capability to implement minor water control structures and do
O&M of facilities;

- carrying out major water development and management functions requiring heavy
engineering equipment and skills;

- monitoring and regulation of water regime.
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Of particular relevance for MES is a proposal for the strengthening of the national water
resource data collection and processing system. Under the proposal, the data management
process is to be consolidated and systematized by merging activities, building synergy between
units, and ensuring availability of information to all users. The proposal is to:

merge RRI, SWMC, and the Hydrology Directorates of the BWDB (Water Investigation
Directorate, Surface Water Hydrology Directorate, Groundwater Investigation Circle,
Groundwater Data Processing and Research Circle), along with GIS, into a non-profit
corporation under the Companies Act with specific provisions allowing for compensation
schemes outside GOB rules and flexibility in hiring and firing, etc.;

integrate EIA into WARPO, where environmental studies will be an integral part of water
planning and evaluation in related sectors.

The proposed institutional set-up would be as follows:

Organizations Policy & Legislation Regulation Investment
— Land & Water Rights —— Standards & Rules
- Coordination
Individual - Land - Water Use
Non-Government +—— Environment - Environment
Price & Quality | - Water Quality
Governmeat [ s
- Water Conservation
- Monitoring
'— Enforcement
L National Water Council }
‘ Line Ministries and Departments ‘
L = ———
L | Planning Commission \
L - i
__ ‘ Ministry of Water Resources ‘l
! ~———— [warpo | Function: Water Policy, Planning & Long Term Management
- ) of Overall Water Resources
—— | BWDB “J Function; Investment and Real-Time Management (Large Schemes)

| RRI, SWMC, 7 Function: Surface/Groundwater/Environment Modelling,
" | Hydr Directorates | Monitoring and Data Collection

I ——

| Ministry of LGRD&C {
{ 1

—— LGED Function: Investment and Real-Time Management (Small Schemes)

Based on: "Institutional Development in the Water Sector”, presentation to Fourth Conference on Flood Action Plan
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3 ASPECTS OF INSTITUTION DEVELOPMENT IN MES

3.1 Awareness of overall institutional change

Recognizing that these proposals have not yet been formally accepted, but also the reality that
BWDB has already been instructed to focus on micro planning (leaving macro planning to
WARPO), the institutionalization of the MES activities must be formulated in such a way as to
neither prescribe nor frustrate (transition to) this proposed set-up. In this context, the project
must establish contact with organizations dealing with these matters today, while keeping an

open mind towards possible alternative arrangements providing better guarantees for continua-
tion of the activities on a high level of quality.

This means that particular attention will be paid to placing the modelling function with SWMC
and perhaps, in order to better be able to control the data processing and analysis process,
shifting the responsibility for data collection there as well. As regards planning, MES data and
information would be used for macro as well micro planning. Therefore, for planning purposes
possibilities must be investigated to connect with WARPO (e.g. establishing some link with the

World Bank-funded institutional development in support of establishing WARPO in its new role),
BWDB, and LGED.

3.2 Project "ownership"

On balance, MES is oriented toward macro-level planning, with a clear link to project planning.
This means that counterparts for the project are in different organizations, WARPO and BWDB.
This is especially relevant for transfer of knowledge on the planning methodologies and
management of the planning process to be established by the project, as this will require
availability of considerable numbers of qualified staff.

Arrangements must be made with both WARPO and the BWDB in this regard, and also to
support the project in more general terms. In this respect the question arises whether WARPO
feels sufficient "ownership" of the project to make this type of contribution despite the fact that
the counterpart budget is entirely controlled by BWDB/LAED.

3:3 Privatization/sustainability

In looking to establish sustainable arrangements for the various activities it is likely that benefit
can be reaped from streamlining of procedures. This would indicate a preference for concen-
tration of a significant part if not all of the process (from data collection to analysis) in the hands

of just one organization. Failing that, at least procedures must be streamlined and task and
responsibility allocations must be simplified.

The ultimate objective would be to have clear accountability for the entire process. Part of the
search for this type of solution should be directed at sub-contracting to private sector
companies. In looking for modalities to create sustainability of the data collection and modelling
function, private sector alternatives will be considered. Such alternatives may be more
promising because, compared to government organizations these may:

- have more secure budgets for operational activities;

- be less bureaucratic and therefore more flexible in their operations;

- be better able to retain and motivate staff with attractive salary and benefit packages;

- be less susceptible to unplanned lateral moves of just-trained employees.
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3.4 Ultimate usefulness of MES outputs

All planning for flood protection and land development will come to naught unless there are clear
arrangements for coastal zone management at different levels. This includes the legal
framework and the responsibility for real-time management of the plan area (deciding who can
undertake what type of intervention in what location).

In line with the proposal for institutional change discussed at the FAP Conference, this would be
probably the responsibility of the BWDB. However, this role has not heretofore been performed
by any GoB organization, at least not comprehensively. In any event, it would be new to

BWDB, which has been more accustomed to being the intervenor in - rather than the manager -
of plan areas.

Development of an organization for coastal zone management is not an objective of MES.
However, in developing the master planning process the project will highlight requirements in
this regard (since they relate directly to plan implementation) and will be ready to support

development of required capabilities in BWDB when requested and to the extent possible within
the MES budget and work schedule.

4 INSTITUTIONAL DEVELOPMENT TASKS FOR MES

4.1 Assessment of SSD Chittagong

To get the MES activities underway, the immediate need for the project is to re-activate the data

collection and processing activity and to formulate arrangements to sustain data collection and
processing upon completion of the project.

Regarding the continuation of these activities, it is important to point out that the TOR require a
special Report on Institutional Strengthening of the BWDB Surveys and Studies Division in

Chittagong, containing an assessment of the available capabilities regarding hydrographic
surveying of coastal waters.

The report is required after 12 months with proposals for optimum institutional arrangements to
continue routine surveys and studies after MES, including required facilities, equipment, staffing,
initial investment required, and annual recurrent costs). However, in the specified TOR it is also
mentioned that BWDB should have its own institute to independently undertake studies, collect
data, and update the gathered information before the end of the project.

The required strengthening of SSD would appear to upstage (at least part of) developing optimal
institutional solutions, for from the desire for an independent institute it appears that "optimal"
is not necessarily felt to be in SSD. It is necessary to clarify this issue before embarking on
activities that may subsequently prove to be in vain. Whatever route is taken, it is important to

realize that equipment and skill are not the only important parameters for success; an appropri-
ate mandate is at least as important.
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4.2 Institutionalizing the planning process

The survey and studies activity feeds into a planning process. The technical objective of the
project is to establish a process for master planning (identifying potentials for development of
new land); the institutional development activity of the project will in large part deal with
formulating arrangements to manage the master plan upon completion of the project, i.e.
establishing master planning as a continual, long-term activity in or under an organization with a
proper mandate, equipment, and skills (the new WARPO),

In this connection, the project will pay specific attention to the relationship between BWDB and

WARPO in the planning process, and coordination with other FAP studies with particular
emphasis on the monitoring function.

The project will also establish the process for land and water development planning by develop-
ing models for the development and settlement of new land from the perspective of flood
protection and internal water management. The TOR require that these models be described at

the pre-feasibility level in the Development Plan Report and include institutional recommenda-
tions.

This process needs to be permanently institutionalized as well. It appears that this will be more
complicated, as this activity exists on the interface between macro planning (WARPO) and micro
planning (BWDB)}, where more organizations are involved. Furthermore, there is also the
interface between policy development and technical planning on the one hand, and budgeting
for actual development projects on the other. On this latter interface there will also be

involvement of the Planning Commission, whose role is to establish multi-sector investment
priorities and to recommend allocation of resources.

Finally, especially in providing a framework for high-priority projects and small-scale interven-

tions through the Master Plan and the Land and Water Development Plan, the project will have

to establish relationships with other organizations such as the Mol and LGRD&C (particularly in
relation to the organizations involved in CDSP),

5 ACTIVITIES TO BE UNDERTAKEN

5.1 Methodology

Basic methodology for institutional development activities is similar to that for the MES as a
whole:

description of institutional arrangements at different levels;
- analysis of past performance;
specification of objectives and criteria for development;

- projection of possible bottlenecks;

identification of on-going plans and projects with impact on institutionalization of MES
activities;

- specification and analysis of costs where applicable;

- evaluation of alternatives.
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5.2 First year

First year - assessment and proposals for SSD activities

A stated before, the immediate concern of MES is to re-activate the data collection and process-
ing activities in support of planning. The operational responsibility for data collection lies with
the Surveys and Studies Division (SSD) in Chittagong. For the duration of the project, MES will

essentially contro!l the data collection process. MES will also control data processing and
analysis.

Data are sent to SWMC, which develops an overall model for the MES plan area and local
models to study specific intervention alternatives in more detail. The MES institutional
development component will assess the possibilities for sustaining these activities, taking into
account the need for operational budgets, flexibility of operations, and the links between the
data collection and processing/analysis to better manage the overall process.

In accordance with the TOR, the possibility of strengthening SSD will be investigated first.
However, suitable alternatives will be investigated as well. Institutional assessments will be
made of the relevant organizations to determine their relative strengths and weaknesses in terms
of meeting the needs in respect of budget, flexibility, and process management.

This will be done by conducting interviews in the organizations concerned, using checklists to
be developed in the project based on existing samples. A major concern in this regard will be
the fact that a number of data collection and processing related activities, now established in
different organizations, need their future secured after the conclusion of FAP. MES proposals

will take into account the need for streamlining of procedures, effectiveness of the activities,
and efficiency of operations.

5.3 Throughout project

Throughout: WARPO/BWDB - master planning and LWU planning process
- manpower development (on-the-job and formal training)

WARPO is at least set to go for the next two years as it is covered by a TAPP which describes it
as the center of action for planning. Institutional development will be funded with $10.0 min
World Bank support. If possible, MES will coordinate with this effort by identifying links and
potential overlaps and gaps between the MES activities and the overall development of WARPO
functions. MES would then play a supporting role in implementation of this development, by
providing specific skills on (management of) macro and master planning.

A major effort will be made to transfer knowledge on the entire planning process and its
management to counterpart staff of BWDB and WARPO. Ideally, this should be done through
on-the-job training. It cannot be stressed too much that it is not just transfer of knowledge
about a process that is important, but the internalization of the process itself. This will only
succeed if counterpart staff are made available on a long-term and if possible full-time basis to
actually participate in the activities of the project. Should this be agreed, the interventions

aimed at changing the way the organization works may not continue to be seen as some outside
consultant’s or donor's ideas.

In cases where BWDB/WARPO staff would need more general instruction on new concepts and
approaches regarding planning and management of planning, on-the-job training would be
supplemented by courses in relevant organizations and training abroad.
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However, formal training should only be done if there is a quarantee that the trainee remains in

the project organization or its successor for at least five years. Due to the intersectoral nature 7
of the development activities, staff from related organizations such as DOE, BIWTA, LGED, etc.

would be included in the courses as well (as far as resources allow).

The institutional development component of MES will assist in making a systematic training
needs assessment of counterpart staff. The assessment will cover formal (classroom) and non-
formal (workshop, etc.) training and involve the subjects that need to be covered and how many
trainees will be targeted. Next, a training program will be developed regarding the timing and
location of training on the different subjects. The program will also include induction training to
acquaint staff more generally with the nature and objectives of the project.

Development of the training program will take place as soon as possible, i.e. after counterpart
staff have been assigned and needs have been identified. As the project continues, it is likely
that new training needs will be revealed and/or new staff will join the project or present
themselves from related organizations. Hence, the training program to be developed during the
first stage may well be amended later on.

5.4 Second half of projects

Second half of project: - priority programs and projects
- small-scale interventions

As the potentials for development become more clear in the master planning part of MES, the
project will become able to identify priority projects and programs for land development and land
protection as required in the TOR. The availability of institutional provisions for implementation
and management will be one of the criteria for assigning priority to these projects. The
institutional development component of MES will take inventory of such arrangements where
they exist, to assess whether the contemplated projects can in fact be implemented and
sustained. This will particularly relate to the technical aspects of water management in the
newly developed or protected areas.

As the priority programs and projects will not be implemented by MES, MES activities will not
involve extensive development of (new approaches to) people’s participation in the project area.
‘B_a_th_gLfoLS will work with CDSP to determine whether its approaches are relevant for m_o_fe
general application in (master) planning of development, and specifically for the MES priority

lans and projects. Where changes are needed, these would be discussed with CDSP and
included in the TOR for implementation of the priority projects and programs, to be carried out
after conclusion of MES.

Improvements to existing arrangements may be proposed for the purposes of planning, i.e. the
actual and potential role of institutions relevant for physical development will be identified, with
special attention to the legal framework. However, actual institutional development in MES will
focus on sustaining the activities for (management of) planning for land and water development
upon completion of the project (i.e. at the WARPO and BWDB level). MES will not actually
undertake institutional development of other organizations other than by promoting needed
changes to the authorities concerned and determining whether and when these changes are
likely to be implemented.

Where priority projects and programs exceed the scale of CDSP, the project may suggest
establishment of a special authority for development of the infrastructure and real-time manage-
ment of the project area during an initial subsequent period, possibly through (rearrangement of)
BWDB. _In this case, MES would describe the role and position of the authority and its major
functions. It would not actually embark on the institutional change itself, whether within BWDB
or by creation of some new organization.

% Meghna Estuary Study Inception Report - April 1996 ANNEX 12 Page 11



ANNEX 13

CONSULTANCY SERVICES



TABLE OF CONTENTS ANNEX 13

10

11

12

13

14

15

16

ACTIVITY - TASK ALLOCATION SCHEDULE
TEAM LEADER & CO-TEAM LEADER
HYDRAULIC ENGINEER (Estuary)

HYDRAULIC ENGINEER (Reclamation ) AND CIVIL ENGINEER
MORPHOLOGIST

CHIEF HYDROGRAPHER

ECONOMIST

WATER MANAGEMENT/DRAINAGE ENGINEER
RURAL DEVELOPMENT SPECIALIST
ENVIRONMENTALIST

AGRONOMIST

MODELLING SPECIALIST

INSTITUTIONAL SPECIALIST

REMOTE SENSING SPECIALIST

SPECIAL ADVISER 1

SPECIAL ADVISER 2

INSTRUMENT SPECIALIST

D&

Page

% Meghna Estuary Study

Inception Report - April 1996

ANNEX 13



%%

ACTIVITY - TASK ALLOCATION SCHEDULE

1. TEAM LEADER & CO-TEAM LEADER:

The Team Leader is the over all incharge of the team of consultants, other staff and
paraphernalia and all activities pertaining to the physical implementation and preparation of

programs, plans and reports of the project, including field studies. His particular responsibilities
include:

- Review and assessing of report, data,instruments,equipment, facilities and staff in LRP.

- Establishing coordination links with the client and determination of the roles of other
inter-linked FAP programs, their objectives and outputs, with respect to MES.

- Preparation of Project Implementation Plan and Inception Report.

- Surveying of various conditions on the coastal islands to establish extent and causes of
flooding and erosion and assessment of requirements for protection and development.

- Establishing an appropriate data base and management system for data processing,
analysis and storage.

- Locating the areas for small scale interventions and preparations of outline design and
cost estimates. Monitoring of the effectiveness of implemented small scale interventions.

- Preparation of report on the feasibility of reclamation along Nijhum Dwip.

. Providing support to CDSP for preparation of a feasibility study for the Muhuri accretion.
- Assessing country’s available capability for coastal water survey and preparation of
report with proposals including institutional arrangements, equipment and staffing.

- preparation of technical reports and working papers on special aspects of the surveys

and studies.

- Preparation of a report with proposals for the continuation of the surveys and studies in
phase 2.

Preparation of a phased long-term plan, including environmental impact of the main
phases of the plan.

- Preparation and submission of the Interim and the Draft Master Plan and finalization and
submission of the Master Plan after review by the client and other concerning
authorities. .

- Preparation of Phased Development Plan with identification of projects and preliminary
allocation of priorities.

- Making recommendations for Priority Projects and Programs.

Preparation and submission of Interim and Draft Development Plan and submission of the

final Development Plan after review by the client and concerning authorities.

- Recommending early stage projects with draft project formulations and terms of
reference.

- Preparation and submission of the draft and the final Project/Program Preparation
Reports with draft Concept Papers and Project Programs.

- The Co-Team Leader is responsible for assisting and necessarily advising the Team
Leader in programming, planning, coordination, preparation of reports and plans and all
the functions related to implementation of the project, including field studies.
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2. HYDRAULIC ENGINEER (Estuary)

Review and assess reports, data, instruments, equipment, facilities and staff in LRP.
Examine & assess on-going and pipe line studies, projects and other activities; advise
necessary support to CDSP for feasibility study for Muhuri accretion.
- Survey conditions on the coastal islands to establish the extent and causes of flooding
and erosion in the area.
- Re-assess the feasibility of reclaiming land along Nijum Dwip and prepare report.
Collect data and carry out surveys to establish the existing state of development of
estuarine islands. .
Assist in simulating the hydraulic and morphological processess and predicting the
effects of interventions, with the existing one-dimensional model and also in
developmening two-dimensional models for specific detail studies.
Develop and assess alternative strategies for flood/cyclone protection, options for
primary and secondary protection.

- Carry out project preparation at full feasibility level and programme preparation in
accordance with Guidelines. .

Assist in developing appropriate measures to accelerate accretion and reduce erosion in

the estuary; locate areas for small scale interventions, outline their designs & cost

estimates. )

Assist in preparation of Inception Reports, technical reports, working papers, phased

long-term plan, Master plans, development Plans and determination of Priority Projects &
Programmes.

3. HYDRAULIC ENGINEER (Reclamation) AND CIVIL ENGINEER

Review and assess reports, data, instruments, equipment, facilities and staff in LRP.
Examine and assess on-going and pipeline studies, projects and other activities; advise
necessary support to CDSP for feasibility study for Muhuri accretion.

Survey conditions on the coastal islands to establish extent and causes of flooding and
coastal erosion in the area.

Assist in developing appropriate measures to accelerate accretion and reduce erosion in

the estuary; in locating the areas for small scale interventions and preparing outline
designs and cost estimates.

- Monitor the effectiveness of implemented small scale interventions.

Re-assess the feasibility of reclaiming land along Nijhum Dwip and coordinate in
preparing report on it.

Assist in preparation of technical reports and working papers on special aspects of the
surveys and studies and a phased long-term plan, including environmental impact of the
main phases of the plan.

- Collect data and carry out surveys to establish the existing state of development on the
estuarine islands.

- Assess alternative strategies for flood/cyclone protection, reclamation and the
development of the protected areas.

- Develop and assess options for, primary and secondary protection and reclamation in
protected areas.

- Develop and assess options for non-structural systems.
- Initiate preparation of priority projects and programmes.
- Carry out project preparation at full feasibility level in accordance with Guidelines.

- Assist in preparation of Inception Report, Progress Reports, Master Plans & Development
Plans.
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4. MORPHOLOGIST

Review and assess reports, data, instruments, equipment, facilities and examine and
assess no-going and pipeline studies, projects and other studies.

. Prepare a Project Implementation Plan for the inception Report.

B Survey conditions on the coastal islands to establish extent and causes of flooding and
coastal erosion in the area.

- Establish an appropriate data base and management system for data processing, analysis
and storage. ’

- Assess the morphological changes in the estuary and identity areas of apparent rapid
siltation & erosion; locate areas for small scale interventions; prepare outlines of designs
and cost estimates; suggest measures for accelerating accretion & reducing erosions in
the estuary.

- Re-assess the feasibility of reclaiming land along Nijhum Dwip and prepare report; advise
necessary support to CDSP for feasibility study of Muhuri accretion.

- Assist in simulation of the hydraulic and morphologic processes with the existing one
-dimensional model and prediction of effects of interventions; also in developing two-
dimensional models for specific detail studies.

- Prepare technical reports and working papers on special aspects of the surveys
& studies and assist in preparation of phased long-term plan including
environmental impact of its main phases.

- Collect data and carry out surveys to determine the existing state of development on the
estuarine islands.

- Assess alternative strategies for flood/cyclone protection and for reclamation and
development of protected areas.

- Assess options for primary & Secondary protection & reclamation

- Assist in preparation of reports and plans of the project.

5. CHIEF HYDROGRAPHER

- Review and assess reports, data, instruments, equipment, facilities and staff in LRP.
- Prepare a Project Implementation Plan for the Inception Report.

- Survey conditions on the coastal islands to establish the extent and causes of flooding
and coastal erosion in the area.

- Set-up and maintain a network of Bench Marks & Water Level Gauges, including
determination of zero levels.

- Observe and record as well as collet tidal water levels and store these data in a data
base for easy access.

Carry out velocity, discharge, salinity and sediment measurements at appropriate
locations; measure wave characteristics.

- Carry out bathymetric surveys as agreed by BWDB.

- Carry out water sampling to monitor the sediment concentration, salinity as well as
water quality.

Establish an appropriate data base and management system for data processing, analysis

and storage.

- Make an assessment of the available capabilities in the country with respect to
hydrographic surveys in the costal waters.

- Prepare a report with proposals for optimum institutional arrangements, equipment and
staffing for continuation of future routine surveys & studies.

- Prepare technical reports and working papers on special aspects of the surveys and

studies.

- Prepare a report with proposals for the continuation of the surveys and studies in
phase 2.

- Collect data and carry out surveys to establish the existing state of development on the
estuarine islands.

- Assist in preparation of Master Plans, Development plans and Priority Project
Programmes.
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6. ECONOMIST

Review and assess reports, data, instruments, equipment, facilities and staff in LRP.
- Examine and assess on-going and pipeline studies, projects and other activities.

Assist in preparation of Project Implementation Plan (to be included in the inception
Report).

- Make economic evaluation of cost estimates of small scale interventions.

Re-assess the economic feasibility of reclaiming land along Nijum Dwip and prepare

report.

= Provide support to the CDSP for preparation of a feasibility study for the Muhuri

accretion with study and analysis of social, economic and financial aspects.

Assist in preparation of a phased long term plan, including environmental impact of the

main phases of the plan.

Collect data and carry out economic surveys to establish the existing state of

development on the estuarine islands.

- Assist in preparation of Interim & Draft Master Plan for physical development of the
estuary and preparation of phased Development Plan with identification of projects and

preliminary allocation of priorities with provisional assessment of economic & financial

viability.

Assist in making recommendations for priority projects and programmes justifying

economic viability.

- Assist in preparation of Interim & Draft Development Plan.

Coordinate in making recommendations for early stage projects with draft project

formulations and terms of reference.

Assist in Project/Programme preparation at full feasibility level in accordance with
Guidelines for Project Assessment.

7. WATER MANAGEMENT/DRAINAGE ENGINEER

Review and assess reports, data, instruments, equipment, facilities and staff in LRP.
Examine and assess on-going and pipeline studies, projects and other activities.

Assist in preparation of the Project Implementation Plan for Inception Report.

- Establish an appropriate data base and management system for data processing, analysis
and storage. .

Provide support to CSDP for preparation of a feasibility study for the Muhuri accretion.

Prepare technical reports and working papers on special aspects of the surveys and
studies.

Assist in preparation of phased long-term plan, including environmental impact of the
main phases of the plan.

Collect data and carry out surveys to establish the existing state of development on the
estuarine islands laying importance to water and land management (drainage &
reclamation)

Assess alternative strategies for reclamation and development of protected areas

. Develop and assess options for non-structural systems.

- Prepare a phased development plan with identification of projects and preliminary
allocation of priorities.

- Assist in preparation of the Interim & the Draft Development Plans and Interim & Draft
Master Plans.

- Initiate preparation of priority projects and programmes

- Carry out programme preparation in accordance with the Guidelines for Project
Assessment.

- Prepare and submit draft Project/Programme Preparation Reports.
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8. RURAL DEVELOPMENT SPECIALIST

- Review and assess reports, data, instruments, equipment, facilities and staff in LRP.

- Examine and assess on-going and pipeline studies, projects and other activities

- Prepare a Project Implementation Plan for inclusion in the inception Report.

Establish an appropriate data base and management system for data processing, analysis

and storage.

- Assist in re-assessment of the feasibility of reclaiming and developing land along Nijhum
Dwip with the input of selection procedures in allocation of land covering socio-
economic and environmental dimensions.

- Assist in providing of support to CSDP for preparation of a feasibility study for the
Muhuri accretion.

- Prepare a phased long-term plan, including environmental impact of the main phases of
the plan.

- Collect data and carry out surveys to establish the existing state of development on the
estuarine islands.

- Assess alternative strategies for development of protected areas.

- Develop and assess options for non-structural systems.

- Prepare a phased development plan with identification of projects and preliminary
allocation of priorities.

- Assist in preparation of the Interim and the Draft Development Plans.
- Initiate preparation of priority projects and programmes.

- Carry out project preparation at full feasibility level in accordance with Guidelines for
Project Assessment.

- Assist in Preparation of Interim & Draft Master Plans.
- Prepare Draft Project/Programme Preparation Reports.

9. ENVIRONMENTALIST

Review and assess reports, data, instruments, equipment, facilities and staff in LRP.

- Re-assess the feasibility of reclaiming land along Nijhum Dwip addressing socio-
economic & environmental dimensions.

- Provide support to CSDP for preparation of a feasibility study for the Muhuri accretion

Prepare a phased long-term plan, including environmental impact of the main phases of

the plan

- Assist in preparation of the Interim & the Draft Master Plan for the development of the
physical development of the estuary.

- Collect data and carry out surveys to establish the existing state of development on the
estuarine islands.

- Develop and assess options for development of protected areas.
- Develop and assess options for non-structural systems.

- Prepare a phased development plan with identification of projects and preliminary
allocation of priorities.

- Make recommendations for priority projects and programmes.
- Assist in preparation of the Interim and Draft Development Plan.

- Carry out project preparation at full feasibility level in accordance with Guidelines for
Project Assessment.

- Prepare draft Project/Programme Preparation Reports.
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10. AGRONOMIST

Review and assess reports, data, instruments, equipment, facilities and staff in LRP.
Re-assess the feasibility of reclaiming land along Nijhum Dwip and prepare report on
agronomic aspect.

. Provide support to CDSP for preparat:on of a feasibility study for the Muhuri accretion,
on agronomic aspect.

Prepare a phased long-term plan, including environmental impact of the main phases of
the plan.

- Assist in preparation of Interim and Draft Master Plan for the physical development of
the estuary.

- Collect data and carry out surveys to establish the existing state of development on the
estuarine islands in respect of geomorphology & soils, agriculture and afforestation.

- Assess alternative strategies for development of protected areas with emphasis to
agronomic aspect.

- Develop and assess options for development of protected areas.
- Develop and assess options for non-structural systems.

Prepare a phased development plan with identification of projects and preliminary
allocation of priorities.

- Assist in preparation of Interim and Draft Development Plans.

- Carry out project preparation at full feasibility level in accordance with Guidelines for
Project Assessment.

- Prepare and submit draft Project/Programme Preparation Reports.

11. MODELLING SPECIALIST

- Review and assess reports, data, instruments, equipment, facilities and staff in LRP.

Simulate the hydraulic and morphologic processes with the existing one-dimensional
model.

- Predict the effects of interventions with the existing one-dimensional model.
- Develop two-dimensional models as may be required for specific detailed studies.

Carry out project preparation at full feasibility Ievel in accordance with Guidelines for
Project Assessment.

- Assist in preparation of Draft PrOJect/Programme Preparation Reports.

12. INSTITUTIONAL SPECIALIST

Review and assess reports, data, instruments, equipment, facilities and staff in LRP.

- Examine and assess on-going and pipeline studies, projects and other activities.
Re-assess the feasibility of reclaiming land along Nijhum Dwip in respect of institutional
arrangements.

. Establish institutional setting for support to CDSP for preparation of a feasibility study
for the Muhuri accretion.

- Prepare technical reports and working papers over institutional frame work of the
surveys and studies.

- Assist in preparation of Interim & Draft Master Plan for the physical development of the
estuary.

B Collect data and carry out surveys to establish the existing state of development on the
estuarine islands.

- Carry out project preparation at full feasibility -level in accordance with Guidelines for
Project Assessment.

- Assist in preparation of Draft Project/Programme Preparation Reports.
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13. REMOTE SENSING SPECIALIST

E Review and assess reports, data, instruments, equipment, facilities and staff in LRP.

- Examine and assess on-going and pipeline studies, projects and other activities.

- Survey conditions on the coastal islands to establish extent and flooding and erosion
using satellite data.

- Establish an appropriate data base and management system for data processing, analysis
and storage

- Collect data and carry out surveys to establish the existing state of development on the
estuarine islands with the help of R.S data.
- Assist in preparation of the Interim and Draft Development Plans and Master Plans.

14. SPECIAL ADVISER 1

- Review and assess reports, data, instruments, equipment, facilities and staff in LRP.
- Prepare a Project Implementation Plan (to be included in the Inception Report.
- Prepare the Interim Development Plan.

15. SPECIAL ADVISER 2

- Prepare a phased long term plan, including environmental impact of the main phases of
the plan.

- Prepare Interim Master Plan for the physical development of the estuary.

- Prepare the Draft Master Plan report for the development of the physical development of
the estuary.

- Assess alternative strategies for reclamation and development of protected areas.

- Develop and assess options for reclamation and development of protected areas

. Prepare a phased development plan with identification of projects and preliminary
allocation of priorities

- Prepare the Interim Development Plan.

16. INSTRUMENT SPECIALIST

- Review and assess reports, data, instruments, equipment, facilities in LRP.
- Advise on efficiency of modern equipment & instruments used in surveys.
- Install equipment of surveys and measurements.
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