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1.1

1. INTRODUCTION
Pilot Project Background, Objective and Locations

The Fishpass Pilot Project (FPP) originates from the Northeast Regional Water Management
Project (NERP) study 'FISHERIES ENGINEERING MEASURES"’. It is a structural initiative
which is designed to mitigate negative impacts of FCD/I projects on fisheries, specifically to
allow normal breeding migrations to take place during the premonsoon. This is expected to result
in an increase in fish abundance and yield, and thus help to meet regional planning objectives of
poverty alleviation, food self-sufficiency and economic development.

The objective of the pilot project is:
To assess the technical feasibility of using the vertical slot type of fishpass to provide
passage to migrating fish stocks across flood control embankments in the haor region of
Bangladesh, and acquire information about economic and socioeconomic impacts on
beneficiary communities.

Principal criteria for site selection are as follows:

The FCD/I project area should be medium to large (in order to minimize
opposition from farmers to release of water through the fishpass into the project

area);
The river channel opposite the fishpass should be perennial;
. Reliable and abundant populations of migratory fish should occur in the river;
. A number of the beels inside the FCD/I project area should be perennial;
. During the time of the premonsoon, there should be no open embankment
breeches or public cuts;
. There should be no cross dams in the khal which connects to the fishpass;
. There must be evidence (local public opinion, DOF/NERP studies) that the

FCD/I project has had negative impacts on fisheries, specifically that fish
migration has been disrupted (usuaily manifested as low abundance or absence
of boromaach in perennial beels);

The site selected for implementation of the pilot project meets these criteria:

Manu River FCDI Project (MRP): This is a large and complex full flood control project with
pumped drainage and irrigation. Present within the project area is Kawadighi Haor, which was
of outstanding regional importance as a mother fishery prior to project implementation. The
project virtually decimated Kawadighi Haor as a mother fishery, resulting in a major economic
loss to fishing communities in the area. FPP offers the possibility of a partial recovery of the
Kawadighi Haor mother fishery. The options for fishpass location (Macuakhali, Kashimpur) are
directly on the Kushiyara River which is a major regional fish migration route. There is evidence
of migrating broodfish congregating at these locations (ie the Macuakhali LLP inlet, Kashimpur
pumphouse and 6 vent regulator) and attempting to enter the haor. The project is easily accessible
by road and river, and logistically supportable.
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1.3

1.4

Implementing Authority

FPP, a component of NERP, will be implemented by the Flood Plan Coordination Organization
(FPCO), the Bangladesh Water Development Board (BWDB) and the Department of Fisheries
(DOF). NERP will provide technical assistance. NERP/BWDB will be responsible for
undertaking civil engineering work related to construction and maintenance of the fishpass. DOF
will be responsible for undertaking fish stock monitoring work related to fishpass operation.
Actual operation of the fishpass (ie release of river water through the structure) will be under the
joint control of BWDB and DOF, and will be responsive to issues and recommendations raised
by the project area beneficiary committee. As the structure is designed to ideally remain open
year round, "operation’ as such refers to closing the structure by means of a vertical gate (as a
safety measure if hydrological conditions suggest that a situation dangerous to crops inside the
FCD/I project area may be developing), and reopening it once the danger has passed.

Organizational Framework

The organizational framework for FPP is presented in the text figure.
Pilot Project Components

FPP implementation consists of six components:

Management. Pilot project planning, administration, procurement, reporting and liaison
with other projects.

Pilot Design. Ficld studies at the pilot site and at functioning vertical slot fishpasses in
Australia will be used to develop a design appropriate to local species and physical
conditions.

Pilot Construction. One concrete vertical slot fishpass will be constructed at MRP during
year 1.

Pilot Operation. The pilot fishpass at MRP will be operated during the premonsoon.
Movement of fish through the structure will be monitored, and additional optimizing
adjustments will be made to the structure.

Impact Monitoring. A comprehensive baseline and impact monitoring programme will
be put into place at MRP which will focus on fisheries, agriculture, hydrology and
socioeconomic factors. It will build on previous monitoring results obtained by the NERP
Project Monitoring Programme (PMP).

Institution Building. Training in fisheries engineering and fishpass technology will be
given to a BWDB design engineer and a DOF fishery biologist through on-the-job

instruction.

A more detailed description of each component is provided in Section 4.6 below.
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2.1

2.2

2. DESCRIPTION OF MANU RIVER FCDI PROJECT

Location

The Manu River FCDI Project lies between longitudes 91°40° and 92°00°E and latitudes
24°55’and 24°40°N. It is situated about 175 km northeast of Dhaka and about 80 km southwest
of Sylhet. Administratively, it falls within Moulvibazar District of the Greater Sylhet District.
The Manu River Irrigation Project lies in Chandnighat, Akhikura, and Ekatuna union parishads
of Moulvibazar Thana, and in the Rajnagar, Mansurnagar, Uttar Bhagh, Panchgaon,
Munshibazar, Fatehpur, and Tengra union parishads of Rajnagar Thana. The municipal area of
Moulvibazar, located mainly on the left bank of the Manu River, is not within the project area.

Physical Environment

A comprehensive account of the Manu River FCDI project is presented in the NERP report
entitled: PROJECT MONITORING PROGRAMME, MANU RIVER FCDI PROJECT (1992-
94), Interim Report. The following is a summary of relevant chapters of that report.

The project area is roughly trapezoidal in shape, with a 22.8 km southwest to northeast axis and
a 14.8 km width. A 6000 ha area of the Bhatera Hills (up to 433 m PWD), drains into the
project area. The Kushiyara River to the north, the foot of the Bhatera Hills to the east, and the
Manu River to the south and west, form the boundaries of the 24,076 ha project area. The project
area consists of a concave alluvial plain towards which the land slopes gently from the foot of
the Bhatera Hills in the east, and from the surrounding river levees on the north, west and south.
Elevations within the project area range from about 12.5 m PWD at the foot of the Bhatera Hills
to below 4 m PWD at the centre of Kawadighi Haor. The area is dissected by numerous former
distributaries of the Manu and tributaries of the Kushiyara, and by many smaller drainage khals.

Kawadighi Haor, located in the northwest of the project area, is the largest permanent water body
in the area (85 km?). Before implementation of the project 25-30% of the area was permanently
and deeply inundated during the monsoon season. Now, most of the other sma:ler water bodies
(beels), located in the northeast and northwest of the project area and including the Singua,
Barkal and Dukhura beels, dry up during the winter months. The natural drainage channels which
convey flood water to Kawadighi Haor, and link the beels to it, are badly silted, choked by
aquatic vegetation (water hyacinth) and, in some cases, bunded by farmers and fishermen.
Drainage congestion is causing severe problems at many places.

The project area is part of the Surma-Kushiyara floodplain. It is occupied by grey, heavy silty
clay loams on the ridges, and by clays in the basins. Non-calcareous Grey Floodplain soils are
the only general type. The organic matter content of the soil is moderate. Soil reaction ranges
from strongly acidic to neutral. Levels of CEC and Zn are high while those of other essential
nutrients are medium.

Maximum temperatures vary from about 28°C to 36°C with the highest temperatures experienced
during the period March to June. There is a significant diurnal fluctuation with minimum
temperatures ranging from about 6°C to 23°C. The mean annual rainfall over the project area,
based on the results of three local rainfall stations, is about 2,865 mm. The rainfall exhibits a
seasonal pattern with up to 65% of the annual total experienced during the monsoon period June
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to September. The period from December to March is significantly dry with less than 5.5% of
the annual total. The relative humidity is high throughout the year, with average humidity ranging
from 72 to 88%. The humidity is highest during the monsoon period June to September. The
average wind speed varies from about 3.5 to 5.4 m/s with the highest speeds occurring in
between March and July. Potential evapotranspiration rates reflect seasonal patterns with the
highest rates of up to 4.9 mm/day during the pre-monsoon month in May. The lowest rate, 2.6
mm/day, occurs during the winter months of December and January.

The Manu, Kushiyara and Dhalai Rivers are the principal sources of water entering the project
area. The Kushiyara has a huge catchment area, most of which is in India with only 520 km?
in Bangladesh. The Manu and Dhalai Rivers originate in the Lushai Hill range in India. The
Dhalai flows into the Manu about 4.6 km upstream of the Manu barrage. The Manu anc Dhalai
have catchment areas of 2,226 km?* and 572 km? respectively in India, and of 59.5 km* and 292.5
km® respectively in Bangladesh to their confluence point.

In the past, peak flows of the Manu by-passed its Manumukh outfall by overland flow towards:

. Hakaluki Haor via the Phanai River;

. Kawadighi Haor to the Kushiyara via the Koradair River:

. Hail Haor to the Kushiyara via the Gopla River, Gunjiajuri Haor and Ratna
River.

The Manu is confined by embankments along most of its length in Bangladesh. This
confinement, together with further confinement and increasing deforestation in India, is resulting
in steady increases in peak discharges and water levels.

Project Infrastructure

The Manu River FCDI Project is a large and complex project. It was conceived to protect about
241 km?, and to irrigate some 125 km?, of agricultural land between the Kushiyara and Manu
Rivers. This Jand was subject to extensive flood damage every year caused by floods in these
two rivers. The scheme was originally proposed in 1960 and a study on irrigation and flood
control for the project was presented in June 1961. The feasibility, planning and design of the
project was carried out between 1970 and 1975. The project was constructed between 1976 and
1983.

The project consists of a flood embankment extending along the right bank of the Manu from the
southern end of the Bhatera Hills to Manumukh (Manu section), and along the left bank of the
Kushiyara from the northern end of the Bhatera Hills to Manumukh (Kushiyara section). A
barrage across the Manu River 3.8 km upstream of Moulvibazar, diverts water into an irrigation
system supporting 11,618 ha of gravity irrigation and 877 ha of LLP irrigation. The Kashimpur
pumping station, located on the left bank of the Kushiyara about 3.5 km upstream of Manumukh,
has eight 4.25 m*/s (150 cusec) electrically-driven pumps, and is used to control flood water
levels within the project area. The project drainage system discharges to the Kushiyara River
through two drainage sluices also located at Kashimpur.

A 59.9 km long flood embankment exists along the north, west and south sides of the project area
to protect it from flooding when high floods occur in the Manu and Kushiyara Rivers. The 28.3
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km long Kushiyara section of the embankment extends along the left bank of the Kushiyara
upstream from Manumukh to Mukutpur at the northern end of the Bhatera Hills, and this forms
the northern project boundary. The 31.6 km long Manu section of the embankment extends
along the right bank of the Manu upstream from Manumukh to Haripasha at the southern end of
the Bhatera Hills, and this forms the project’s western and southern boundaries. The foot of the
Bhatera Hills forms the eastern boundary of the project. The crest of the Manu section of the
embankment slopes from 16.66 m PWD at Haripasha to 14.59 m PWD at Moulvibazar, and to
11.75 m PWD at Manumukh. The crest of the Kushiyara section slopes from 12.06 m PWD at
Mukutpur to 10.96 m PWD at Manumukh. Both sections of the embankment have 1:2.5
riverside design slopes, 1:2 or 1:2.5 countryside design slopes, and a 4.3 m crest width.

During planning of the Manu Irrigation Project many people living along the right bank of the
Manu refused to accept the project embankment alignment proposed on the basis of a standard
setback distance of 120 m (400 ft) from the river. If the proposed alignment had been adopted
in this densely populated area many residents would have had to be re-located and, as they were
not threatened by flooding at the time, they refused to re-locate. Consequently, the alignment
was altered, leaving many residences outside the project embankment. Construction of the project
embankment, and continuing confinement of the Manu upstream of the project, have resulted in
higher river stages, which seriously affect the more vulnerable areas on the Manu right bank.
About 23.7 km of secondary embankment have been built along the Manu right bank to further
protect these areas, and this is constantly being strengthened and raised to protect vulnerable
residences. Nevertheless, flooding has persistently recurred in these areas and the residents have
been cutting the project embankment whenever their property has been flooded to enable fast
drainage of the flood water from their property. Flow through these cuts causes considerable
damage to crops within the project area. In addition, six drainage syphons have been constructed
under the project embankment downstream of the barrage and these also discharge into the project
area. In order to relieve flooding within the project area farmers have started to cut the
Kushiyara section of the project embankment. The cutting of the project embankment has
resulted in much crop damage and frequent social conflicts. Finding a solution to this problem
is one of the major issues of rehabilitation.

The large flood and unauthorised public cutting of the embankment in 1984 caused severe damage
to the flood embankment, and to the irrigation and drainage systems. The resulting damage was
repaired hetween 1984 and 1986 under a IDA loan for flood damage repair. Further flood
damage has occurred since 1990 as the result of other large floods in the Manu and public cuts
in the Manu section of the embankment. People residing outside this section of the embankment,
along a 12.5 km length between Baliarbagh and Palpur, are committed to cutting the embankment
until their demand to strengthen and raise the pre-existing old dyke along the edge of the Manu
right bank is met. It is apparent that public cutting of the embankment has adversely affected past
performance of the project and will continue to jeopardise its future performance. Higher rainfall
in recent years, the confinement effects of embankments, and possibly deforestation of the Manu
and Dhalai catchments, are resulting in higher peak flows in the Manu and this can only lead to
more, and more frequent, cutting of the project embankment.

Irrigation water diverted by the Manu Barrage is conveyed to the fields via a 105.3 km canal
system consisting of two main, 14 secondary and 14 tertiary canals. The 18.6 km Manumukh
main canal conveys water to the west, and the 18.1 km Rajnagar main canal conveys it to the
east. There are 48.9 km of secondary canals, and 19.7 km of tertiary canals. There has been a
general deterioration of the canal system primarily due to inadequate maintenance and over-
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topping by flood water coming from cuts in the project embankment. Many canals are choked
by aquatic vegetation, and many canal banks have been cut to facilitate drainage. Some canal
lengths are badly silted as a result of flood water inundation, and bunds have been constructed
in some canals for fishing. The Manumukh main canal is regularly damaged by public cuts,
particularly in Moulvibazar Thana, and flood water often overtops its banks; repairs by BWDB
prior to the 1991 irrigation season enabled about 69% of the command area to be irrigated. The
Rajnagar main canal is less prone to flood damage as it is situated in a comparatively flood free
area; however, the 1991 records show that only 67% of its command area was irrigated. This
under-performance appears to be the result of high conveyance losses, and a lack of field
turnouts. Further problems are being caused by borrow pits excavated adjacent to the secondary
and tertiary canals; the average borrow pit is 1 m deep and 9.1 m wide. Insome cases irrigation
water is escaping into these pits, and in other cases the presence of the pits is preventing
construction of needed additional turnouts.

Natural drainage channels (or khals) form the main drainage network within the project. The
main channels include the 4.3 km Kalanova Khal which drains the northeast, the 9 km Udna Khal
and the 4.0 km Binnajuri Khal which drain the southeast, the 10 km Lash Gang which drains the
west, the 2 km Nandiura Khal which drains the southwest, and the 3.5 km Baliardar Khal which
drains the mid-west. Drainage water from most of the area is conveyed by these channels to
Kawadighi Haor, and from there it is discharged to the Kushiyara River, via the Koradair Gang,
either through the two drainage sluices at Kashimpur or, during high river stages, by pumping
at Kashimpur pumping station.

Roads in the project area are vested either in the Thana or the Roads and Highways Department.
The roads are reasonably well maintained after each monsoon season.

There are 39 bridges and culverts on the project canals; these are the responsibility of BWDB,
and are in good condition. Other bridges and culverts within the project area are generally in
reasonable condition, but a number of the Thana structures require urgent repair and, in some
cases, replacement.

The Manu barrage, located about 3.8 km upstream from Chandnighat bridge in Moulvibazar, was
constructed at a loop in the Manu River; this loop became the de-silting basin for the whole
irrigation system. The depth of silt which has accumulated in the de-silting basin since the start
of the project is 0.6 m. The eight 7.31 m x 3.81 m flood gates of the barrage have a total safe
discharge capacity of 1,274 m*/s (45,000 ft*/s). The normal pool level of the barrage is at 12.03
m PWD (38.00 ft GTS). The highest water level recorded is 12.95 m PWD (41 ft GTS).
[rrigation water is diverted at the barrage through a 5-vent intake sluice discharging into the de-
silting basin. Each vent is 1.52 m x 1.83 m.

Kashimpur pumping station is located on the left bank of the Kushiyara about 3.5 km east of
Manumukh, on the Koradair Khal coming from Kawadighi Haor. It has eight 4.25 m’/s
electrically driven pumps. Electricity is supplied from Shahjibazar (gas fuel) power station near
Habiganj via a 132 KV line to Srimangal sub-station, and from there to the pumping station sub-
station via a 27.4 km long 33 KV transmission line passing through Moulvibazar. The pumping
station sub-station reduces the supply voltage from 33 KV to 2.4 KV, the operating voltage of
the pump motors. The pumps are operated when high river stages prevent gravity drainage
through the two main drainage sluices at Kashimpur. Reportedly (Halcrow, 1992), pumping
records show that the pumps are operated during:
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. March and April to maintain the water level in Kawadighi Haor below 4.1 m
PWD, and so protect the Boro crop from flooding. Normally pumping starts
when the haor water level reaches 4.0 m PWD, and additional pumps are started
as inundation increases with ali pumps in operation after 4.5 m PWD is reached.
Pumping is usually undertaken over about 15 days.

. July through September to protect the b.Aman crop from submergence by
maintaining the Kawadighi Haor water level below 7.15 m PWD. Normally
pumping starts when the haor water level reaches 7.0 m PWD, and additional
pumps are started as inundation increases with all pumps in operation after 8.0
m PWD is reached. Pumping is usually undertaken over about 45 days.

Nevertheless, flooding through embankment cuts, runoff from the Bhatera Hills, and leakage
through the regulator gates, mean that there is insufficient pumping capacity to achieve this
situation. Consequently, the area of crop production is reduced and pumping is inefficient. The
pumping efficiency has been further reduced by leakage through the sluice gates at Kashimpur
In 1988 flood water entered the pumping station, damaging electrical components and silting up
the intake channel. Precautions have been taken to prevent further flooding by constructing a
sandbag cofferdam around the pumping station and electrical sub-station.

There are two main drainage sluices in the Kushiyara section of the project embankment; these
are located on Koradair Khal immediately east of the pumping station. The 6-vent sluice has an
invert level at 4.1 m PWD, and the 3-vent sluice has an invert level at 1.4 m PWD. These
drainage sluices allow gravity drainage of water from within the project area when water levels
in the Kushiyara River permit. Considerable leakage through the 3-vent sluice into the project
area has been observed during high river stages, and when pumping is in progress.

There are six surface drainage sluices in the Manu section of the project embankment between
Haripasha and the Manu barrage. These are single or two-vent RCC box structures with
riverside metal flap gates, and they are used to drain water, which has accumulated between the
project and secondary embankments, into the project area. Rehabilitation works are required at
all these structures. These works include repair of the RCC basin slabs and siope protection,
repair and painting of flap gates, and repair of earthwork.

From the de-silting basin, a bifurcation structure regulates water flows into the Manumukh and
Rajnagar main canals. This RCC structure incorporates two head regulators for the main canals
and a vehicular access bridge. Flows through the three vents of each regulator are controlled by
vertical lift gates. Group regulators are provided at the junctions of the main and secondary
canals. There are 8 group regulators in the Manumukh canal system, and 6 in the Rajnagar canal
system. Each group regulator consists of a cross regulator in the main canal and a head regulator
discharging to the secondary canal. The cross and head regulators each consist of a RCC box
of varying ventage (1 to 3) fitted with vertical lift gates. In addition to the cross regulators
incorporated in the group regulators, there are two other cross regulators in the Manumukh main
canal, and two others in the Rajnagar main canal. Group checks are provided at the junctions of
secondary and tertiary canals. There are six group checks in the Manumukh canal system and
seven in the Rajnagar canal system. Each group check consists of a cross check on the secondary
canal, and a head check on the tertiary canal. These structures are similar to the group
regulators, but are smaller in size. In addition to the cross checks incorporated in the group
checks, there are five other cross checks in the Manumukh canal system, and 13 others in the
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