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i GLOSSARY

Aquaculture

Aman -

Aus -

Beel -

Boro -

Borrowpit -

Chawk -

Compartment

Compartmenta-
lization -

Controlled
drainage

Controlled
flooding -

Embankment
breaching -

The cultivation of aquatic products

A group of photoperiod-sensitive rice planted in July-August and
harvested in November-December.

A group of photoperiod-insensitive rice varieties sown during
March-April and harvested during June-August.

Small lake, low-lying depression, a permanent body of water in a
floodplain or a body of water created by rains or floods.

A group of photoperiod-insensitive but fairly cold tolerant rice
varieties transplanted in December-February and harvested in April-
May.

Excavated small and seasonal waterbodies present mainly along the
public roads.

A chawk is readily recognigeable manageable field unit bounded by
village road and settlement areas. These are physical entities and are
easily recognised by village people. Each chawk has water inlet or
outlet through bridges, culverts, road breaches etc.

A (semi) protected area or part thereof in which effective water
management particularly through controlled flooding and controlled
drainage, is made possible through structural and institutional
arrangements. A compartment will be sub-divided into Sub-
Compartments and operational Water Management Unit.

The spreading of the flood water over the flood plains by
establishing interlinked compartments, with the objective to provide
a more secure environment for agriculture, fisheries and integrated
rural and urban development through water management (controlled
flooding and drainage).

The control of the water flow out of a (sub)compartment according
to the local or regional requirements.

The spreading of the flood over the land in a (semi)controlled way
with the help of provisions incorporated in compartments,
embankments, roads etc.

A breach is an occurrence in the embankment in which physical
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Embankment failure

by Erosion

Embankment
Sealing

Fully-controlled

structure
Khal

Mikell

Multi-criteria

analysis

Rapid Rural

Appraisal

Salish

Sub-
Compartment

damage, directly or indirectly by the external river water has caused
an opening such that river water freely flows into the compartment
in an uncontrolled way.

If the embankment is eroded due to the bank erosion of the main
river, it is termed as embankment failure by erosion.

An embankment is assumed to be sealed if the quality and locality
of the embankment is such that embankment breaching - eroding
may occur once in a 5-year period.

A structure through which the water flow can be fully regulated.
A natural channel.

A commercially available software package which contains a
number of process module developed by the Danish Hydraulic
Institute (DHI) and is taken for unsteady flow simulation in
Bangladesh.

An analysis and display of the impacts of proposed structural and
non-structural works in which a wide range of criteria are used,
such as social, environmental and economic. Impacts can be
quantified in financial terms or may be evaluated using a scale from
-5 to +5. Those items that cannot even be rated on such a scale are
dealt with in a descriptive way.

A systematic, but semi-structured activity carried out in the field by
a multi-disciplinary team and designed to quickly acquire
information.

Traditional informal village court which mitigate the disputes of the
villagers. The traditional village Matabbars (Chieftains) are the
judges.

A sub-unit of a compartment, in which to a certain extent the water
management can be controlled by the people living in the area
represented in a Water Committee. The sub-compartment is mostly
separated from the adjoining ones by embankments or roads
provided with (semi)controlled structures.

Bﬁ
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Union -

Water
Management -

Smallest electoral unit of areas outside municipalities comprising
several mouzas (or villages), and generally divided into three wards.
It has an Union Parishad (Council).

It is the controlled quantitative and qualitative usage of water,
including early late and deep flooding, rainfall and groundwater for
agriculture, fisheries, transport, sanitation, domestic and industrial
purposes.

g
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1 INTRODUCTION

This Engineering Annex gives an overview of the main engineering aspects involved in
CPP Sirajganj.

First, the Concept of Compartmentalization (Chapter 2) is being explained from an
engineering point of view. From this concept a set of design criteria is being developed
which encompasses the considerations emerged from this concept (Chapter 3:
Development of Design Criteria) especially from the hydrologic and hydraulic point of
view; furthermore agriculture and fisheries are being considered. A set of standard
designs is attached.

The current Sirajganj setting is described in Chapter 4. Based on the actual setting and a
number of baseline surveys together with the consultation meetings a set of possible
development options have been described (Chapter 5). More detailed data are being
provided in Chapter 6 (Subcompartmental Development).

The respective options are evaluated in terms of total cost estimates and its
implementation schedule (Chapter 7). The Operation and Maintenance aspects are
discussed (Chapter 8) for compartmental development and the relationship between the
compartment with the adjacent areas are highlighted (Chapter 9).
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2 CONCEPT OF COMPARTMENTALIZATION AND ITS APPLICATIONS

2.1 Controlled flooding and drainage

The concept of compartmentalization emerges from the idea that flood water will flow

into the compartment and spread over the area in a (semi)-controlled way by means of

regulating structures in the primary embankments along the main river and the gated or
ungated openings in the secondary embankments between the compartments.

The way the flood, as well as the drainage of excess rainfall, has to be controlled will be
determined by the demands from inside the compartment. The concept of
compartmentalization is instrumental for the implementation of water management
interventions.

The following definition will be used:

A compartment is a (semi-)protected area or part thereof in which
effective water management, particularly through (semi-)controlled
Sflooding and controlled drainage, is made possible through structural
and institutional arrangements. Compartmentalization is linked to
area development with sound water management as the main agent. A
compartment will be sub-divided into sub-compartments and
operational water management units.

It is obvious that a compartment can be a large area and that hydrology, topography,
existing infrastructure, landuse and administrative boundaries are important factors to
consider. To make participation of the affected people in project planning, design,
construction, operation, maintenance, monitoring and evaluation successful, it would be
preferable to subdivide the compartment into rather small units which are more
manegeable than larger sized units.

The criteria to design a compartment and its subdivision into operational units are subject
of the CPP study. It goes without saying that it will be advantageous to design units that
are homogeneous in many ways, as well as manageable as a distinct unit. The following
factors have been considered for the Sirajganj Pilot Project:

- Physical parameters; the topography and hydrology of the area will have a
significant effect on the size of the units; an operational unit should preferably have
its own facilities for controlled flooding and drainage; assuming that it will be
convenient from a management point of view that each unit has its own water level
regulation and associated management mode within the unit.

- Landuse patterns; different landuse patterns require different water management
modes; in order to simplify the management of the units, predominant landuse should
be the prevalent criterium in selecting water management units.
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Other factors which may have to be taken into account:

. Administrative boundaries; in the design and management of irrigation systems, it
can often not be prevented that administrative boundaries and the boundaries of the
water management (tertiary) unit do not coincide. This complicates the functioning of
the Water User Groups. A compartment is not the same as an irrigation system but,
certainly, there are some lessons to be learned from experience with the management
of irrigation systems in the design of water management systems for compartments;

- Social homogeneity; operational units should also, from a social point of view be as
homogeneous as possible. Using landuse as a criterium for the design of the
operational unit may in itself result in some homogeneity of the group within the unit.
By aiming at rather small units, social homogeneity will also be enhanced;

- Manageability; O&M of the smaller operational units should as far as possible be the
responsibility of the affected groups themselves (Water User Groups). In the design
of irrigation systems, it is generally accepted that service units should not be much
larger than 50 hectares and/or have not more than 30 to 40 farmers.

Moreover, sub-compartments may be sub-divided for economic or operational reasons at
a later stage. Finally, operational linkages should be established between sub-
compartments. This controlled flooding can only be achieved if there is a natural or man-
made barrier to separate the floodplain from the floodplain land.

The rural population perceive normal flooding as a very positive factor in the seasonal
cycle. The mechanisms behind the positive influence of the normal flooding are in many
cases well acknowledged. However, it is difficult to judge flooding in the framework of
the positive vs. the negative. Reality is much more complicated than a simple
mathemathical formula, besides from the fact that many items involved or affected cannot
even be quantified. Only qualitative terms are often used for a number of indicators. Plan
development for the region should definitely be implemented in close collaboration and
cooperation with the local people to ensure viability and sustainability of the proposed
programme.

It will be necessary to make a distinction between flooding which originates from rivers
and flooding from local rainfall. Control of flooding from rivers can be achieved through
the construction or rehabilitation of river embankments with control structures. One of the
main issues here is to consider the effect of flood control on the neighbouring areas.
Control of flooding inside the embankment (compartment) from local rainfall is basically
a matter of (temporarily) flood retention within the operational units to avoid that flood
water will accumulate in the low lying areas. The realization of this objective is more a
matter of improving the internal drainage system, but is bound by downstream water level
conditions.

Compartments can be identified by the following main characteristics:

*) a physical, identifiable and homogenous unit;

*) the compartment is physically a separate component in the floodplain area and is
located adjacent to a main river;
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*) the compartment is divided into more subcompartments which are sized such that
these are the smallest watermanagement units within the compartment;

*) the compartment allows water to enter from a river system through a system of
inlets, regulators constructed in the main embankment next to the main river system
and outlets in the (sub)compartment embankments to influence the waterlevel within
the (sub) compartment;

*) the required waterlevels are determined by agricultural and piscicultural needs in a
dynamic fashion; also infrastructural constraints are to be taken into account;

*) a drainage system within the (sub)compartment connected to the already existing
drainage system outside the compartment should be designed such that the sufficient
flexibility can be maintained for water inflow, water storage and water outflow in
a time and place dynamic fashion.

The main advantages of compartmentalization:

*) the concept allows planners to think in regionalized and localized planning efforts
bound to physical features;

*) the smaller sized physical units allow for more direct contact and more involvement
of local people and therefore allows for more involvement of the affected people;

*) the compartment principle cannot be applied in a rigid way in a wide variety of
settings but needs considerable fine-tuning at local level in order  to coope with
local conditions;in other words a succesful concept does not necessarily mean
a successfull local impact because the interaction and collaboration at local level is a
conditio sine qua non for a proper implementation of the programme;

*) to certain extent flood zoning can be implemented within the compartment by
containment of floodwater to certain subcompartments if embankment fails; and

*) the overall development and future prospects of the compartment is very much a
function of watermanagement.

2.2 Water management
FAP 20 has defined water management within the context of compartmentalization as:

Water management is the controlled quantitative and qualitative usage of water,
including early, late and deep flooding, rainfall and ground water for agriculture,
[fisheries, transport, saniration and domestic and industrial purposes.

Watermanagement is a main cornerstone in the compartmentalization approach. It allows
controlled flooding within the compartment taking into account agriculture, fisheries,
infrastructure and urban land. The development of a watermanagement picture over the
year is difficult due to localized conditions and the highly variable base assumptions for
each setting regarding the hydrological features.

In general, intake regulators and drainage sluices will be managed to control the timing,
depth and duration of flooding on the land during the rainy season within certain limits
that ensure the most favourable conditions for agricultural, fisheries/aquaculture and
infrastructural interests.



DY

FAP 20 SIRAJGAN] INTERIM REPORT; ANNEX 3 : ENGINEERING 14 of 107 pagces

The controlled flooding aims to provide farmers with greater crop security during the wet
season. On appropriate land and soil types, expansion and intensification of HYV is
envisaged. Furthermore prevention of damaging floods to agricultural land and crops will
be substantial. Different crops, cropstages and varieties need different waterlevels at
different times. If these waterlevel requirements are not met, adjustements in
watermanagement and/or cropping patterns are relevant.

The overall objective of FAP 20 is:

"....to establish appropriate watermanagement systems for the development of
protected areas so that criteria and principles for design, implementation and
operation can be made available for the Action Plan." [ToR, page 4].

Specifically this will entail the
"...testing of the compartmentalization concept in the field under real operating
conditions, addressing all relevant socio-economic, institutional and environmental
issues and trying out water control works and water management systems. "[ToR,

page 4].

FAP 20 has to produce not only the structural works and an institutional set-up for CPP-
Sirajganj, but also criteria, guidelines, manuals and a training and demonstration
programme for the establishment of other compartments.

It is therefore suggested to use the subcompartmentalization principle to guide the options
to be considered. The advantage of subcompartments is that certain watermanagement
emergencies like a BRE breach can be localized and not, or to a lesser extent being
allowed to affect adjacent compartments. The subcompartment boundaries (which are
almost always paved roads or local roads) would then act as localized cells.

Water management ideally is a continuous process in which the people concerned
participate in a decisive way. It starts with the identification of the existing water related
problems and possibilities, followed by planning, design, construction, operation and
maintenance, but also monitoring and evaluation of the results. Water management
includes reconciling competing interests and it should lead to sustainable development.

It is, therefore, necessary to institutionalize the people's participation in water
management. Of course, this will not be easy. However, farmers do cooperate informally
for irrigation, ploughing etc. and in the Sulish to reconcile disputes.

This water-management-related institutionalization will have to be initiated at the local
level, but will ultimately have to extend up to the national and even the international
level. It will also have to include legislation, including the formulation of by-laws,
defining rules and regulations about the privilages and duties of the people and
organizations concerned. Here again, it is necessary that these are sustainable, and
accepted as legitimate by the people.
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2.3 People’s Participation in the Planning Process

The FAP 20 ToR puts much emphasis on people's participation and its
institutionalization;

"The compartment is basically a management unit in which the involvement of
beneficiaries is considered essential for its success." [ToR, p. 3]

"The non-structural outpur which constiture the basic objectives of the Pilot

Project will cover the following:

2. Social Aspects

Policies and Guidelines of involving the scheme beneficiaries and disadvantaged
groups in the planning and implementation of physical works and rtheir management

4. Institurional Arrangements

Policies and Guidelines for strengthening existing institutions and/or establishing new
ones for the management of compartments or sub-compartmental development with
the emphasis on local government and beneficiary participation .... [ToR page 6, 7)

The need for this emphasis on the non-structural aspects of compartmentalization has
strongly been indicated by evaluations of existing FCD/I projects (see particularly FAP
12/13). These have highlighted that success and sustainability require people’s
participation in all phases of the FCD/I projects and close collaboration between and
within the various government organizations. This was reconfirmed during the Third FAP
conference (May, 1993).

People’s participation requires an open approach whereby interaction among the interest
groups and coordinating agencies is guarenteed and whereby this interaction leads to an
active process in which all parties concerned have an active voice. This process is a
continous effort covering the entire range of decision making at different levels from its
very inceptive ideas to the implementation of the Operation and Maintenance.

Through the performance of Needs Assessment Surveys with the various target groups in
the envisaged compartment area and its adjacent areas, multiple consultation rounds with
these groups are organized in which emerged proposals for interventions are discussed.
Through this process public opinion is guarenteed to be involved in this entire gradual
process of decisionmaking.
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3 DEVELOPMENT OF DESIGN CRITERIA

3.1 Hydraulic and hydrologic aspects

3.1.1 Selection of design criteria

The actual development of the design criteria for hydraulic/hydrologic purposes is a
combination of the requirements imposed by;

- Agriculture; five hydrologic features are equally important for assessing the potential
agricultural damage. The yearly maximum flood level is not the only indicator for the
potential damage to agriculture.

These five features are:

- Flood level;

- Timing of the flood;

- Speed of rise of a flood;

- Flood duration;

- Sediment load of a flood.

- Fisheries; certain waterlevels need to be maintained during certain time of the year in
order to propagate the use of the floodplain area confined within the compartment for
fisheries purposes. Preferably the rising waterlevels of the main river should be allowed
to enter through the BRE inlet structures into the confined floodplain area where the fish
fry can develop.

- Infrastructure; it is predominately determined by the level of the flood and only slightly
by the duration, the timing, the speed of rise and the sediment load of the flood. The
yearly maximum event is a typical indicator for the potential damage.

Two indicators are therefore used:

1) the maximum allowable floodlevel with a certain return period (annual maximum); or
2) the maximum 3-day mean waterlevel per decade.

1) The maximum allowable flood level for distinct return periods indicates the probable
flood level associated with a distinct return period, irrespective of the period within
the flood season. For infrastructural concerns, the maximum allowable flood level is
a good indicator for specific design features. Roads, embankments, water control
structures ought to include this feature in their specific designs.

2) The maximum 3-day mean water level per decade identifies the maximum water level
which is reached on the average for a 3-day period. The time period for which this is
calculated for is limited to 10-day intervals. For agricultural purposes this analysis
provides the necessary fine-tuning with respect to certain water levels associated with
return period.
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3.1.2 Embankments

In general embankments serve as a protection measure for identified areas against certain
waterlevels with a specific return period. This design level for an embankment is based
on statistical interpretation of waterlevels at or near the location of the embankment or
derived through mathemathical calculation from a location upstream or downstream from
the considered area.

3.1.2.1 Main embankments
These embankments have as purpose to act as the main protection from major rivers to
safeguard areas from flooding hazard. The main embankment for CPP Sirajganj is the

Brahmaputra Right Embankment.

Key indicators for the main embankment design:

Embankment height 1:100-year annual peak level (Jamuna river)

Crest width 24 ft -
Side slope(river side) 31

Side slope(country side) 3:1

Normal embankment height 10-15 ft

Free board 5ft

For retired embankments, the design for the crest width is reduced to approx. 14 ft. The
original BRE design (beginning 1960's) was based on the assumption that the
embankment would be used as a road. However, during and after the implementation of
the BRE, it was realized that this objective could not be met. Consequently the design
crest width for retired embankments is limited to 14 fi.

Other details are according to standard BWDB (O&M) manual.

3.1.2.2 Secondary embankments

These embankments have as purpose to act as a protection on the periphery of the
compartment or serve as a hydrological boundary between subcompartments. These
embankments protect the areas from rivers which are of less importance than the rivers

which are protected by the main embankment; they may also serve as a hydrologic
boundary between subcompartments.

Key indicators for the design of secondary embankments:

Embankment height 1:20 years annual peak level (Ichamuti river)
Crest width 10-14 ft (according to need for transportation)
Side slope(river side) 3:1

Side slope(country side) 2:1

Freeboard 3 ft

Other details are according to standard BWDB (O&M) manual.
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3.1.2.3 Breach mitigation embankments

Some of the subcompartmental embankments act as breach mitigation embankments by
providing protection to areas affected by a BRE breach. These embankments have as
purpose to act as an internal protection from impact of a BRE breach which either takes
place in the CPP Sirajganj area directly or originates from an area upstream of CPP
Sirajganj.

Key indicators for the design of breach mitigation embankments:

Embankment height 1:20 years annual peak level Jamuna river
Crest width 10-14 ft (according to need for transportation)
Side slope(river side) 3:1-2:1 (according to local situation)

Side slope(country side) 2:1

Freeboard 2-3 ft

3.1.2.4 Temporary embankments

In some cases urgent construction of temporary embankments are necessary which protect
certain areas ( villages, etc ) for a limited time from the influence of the Brahmaputra
river. This situation occurs if suddenly an existing embankment is damaged, partly or
entirely and the villages and/or agricultural land are exposed to the main river. The
limited time during which these temporary embankments are planned to be used, does in
principle not exceed a few years or even a few months only.

The affected villages and agricultural land are located on the river banks. The original
embankment which is located between the village and the river is not functioning any
more. In order to protect the people from being washed away by a minor storm or
moderately increased waterlevel, it is recommended to construct an embankment which
temporarily protects people and their assets. This temporary embankment would give the
people from the concerned villages time to find new shelter. Any major waterlevels
(beyond 1:5 years) from the Brahmaputra cannot be withhold from these areas. Land
acquisition for these temporary embankments should be provided by the local people.

Key indicators for the design of temporary embankments:

Embankment height design height (1:3-5 years Jamuna river level)
Crest width 8-10 ft

Freeboard P

Side slope(country side) 12

Side slope(river side) 5 B

Other details are according to BWDB (O&M) manual.
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3.1.3 Channels

3.1.3.1 Main channels

Channels will be designed on the basis of rainfalldepth duration-frequency analysis. The
external water entering from outside the catchmnet area belonging to the channel, will be
accounted for separately. Depending on the accumulated maximum periodical rainfall for
pre-monsoon, monsoon and post-monsoon the drainage channel will mainly be designed
considering the need for agriculture and fisheries. The developed drainage system will, in
general, not drain out local beels. The corresponding multi-day maximum rainfall (1-10
day) for pre-monsoon, monsoon and post-monsoon is presented in table 3.1 (Gumbel-
distribution and 26 years of data, 1965-1991).

The pre-monsoon drainage is linked to an agricultural system whereby crops are sown
under dryland conditions and thus prefer a soil moisture regime around field capacity.
Consequently all water in excess of field capacity or the moisture level which the crops
can tolerate (whichever is more constraining) needs to be drained out. The premonsoon
rainfall pattern is characterized by short duration, heavy intensity and localized rainfall.
The drainage cacpacity should be sufficient enough to absorb the sudden rise of short
period waterlevel.

The post-monsoon drainage is applicable to a system whereby crops need a dryland
condition and prefer a moisture regime again around field capacity. Consequently early in
the post-monsoon, excess moisture accumulated during monsoon should be removed. This
allows for timely harvesting of crops and seeding of the rabi crop.

In general, the monsoon drainage rate is taken as a guideline for the internal (within
compartment level) drainage which can be manipulated through the operation of
regulators. However, the internal drainage system connected with the external drainage
system 1s related to an expected head difference between these two systems during the
monsoon season. In the monsoon season, this required head difference is often not
available.

The premonsoon rate will be compared with the post monsoon rate and the maximum
value of either two will be used.

The design channel slope will be non-silting and non-scouring for sandy loam soils and
thus the allowable velocity will be in the range of 0.3-0.7 m/s. Freeboard of the channels
will be 2 tt. Soil deposition will be on both sides of the channel at a distance of 50 ft.
from the channel bank. Side slopes will be 2:1 (river side, country side). The assumed
Manning’s coefficient is 0.03 for reexcavated channels. The connection to other channels
and should be as gradual as possible in order to avoid severe erosion in these soils.
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Table 3.1:

N-day Maximum Rainfall Data Sirajganj

For Pre-Monsoon, Monscon and Post-Monsoon

Return Period | 1 2 3 4 5 6 7 8 9 10
(Years)
5 151 | 188 | 219 | 239 | 256 | 275 | 290 | 304 | 318 | 325
10 184 | 228 | 227 | 291 | 308 | 330 | 348 | 363 | 379 | 387
20 215 | 266 | 312 | 340 | 357 | 382 | 403 | 420 | 438 | 446
50 256 | 316 | 371 | 404 | 422 | 450 | 474 | 494 | 514 | 522
100 286 | 353 | 415 | 452 | 470 | 501 | 528 | 550 | 571 | 580

Return Period | | 2 3 4 3 6 7 8 9 10
(Years)

5 151 | 210 | 253 | 281 | 299 | 306 | 319 | 335 | 348 | 361

10 177 | 246 | 300 | 332 | 352 | 360 | 373 | 392 | 408 | 422

20 202 | 281 | 345 | 382 | 403 | 411 | 425 | 447 | 465 | 480

50 235 | 325 | 403 | 446 | 469 | 477 | 492 | 517 | 540 | 556

100 260 | 359 | 446 | 494 | S19 | 526 | 542 | 570 | 596 | 613

Post-Monsoon (October)
n-day maximum

Return Period | | 2 3 4 5 6 7 8 9 10
(Years)

5 88| 115| 128 | 135 | 141 | 146 | 152 | 157 | 159 | 165

10 110 | 145 | 161 | 170 | 179 | 184 | 192 | 198 | 200 | 208

20 131 | 174 | 193 | 204 | 214 | 220 | 231 | 237 | 240 | 250

50 159 | 212 | 234 | 247 | 261 | 267 | 280 | 289 | 291 | 303

100 179 | 240 | 265 | 280 | 295 | 303 | 318 | 327 | 330 | 344

B WAE WX/
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3.1.3.2 Minor Channels

Also these channels will be designed on the basis of rainfall duration- frequency analysis.
The external water level will be accounted for separately. Depending on the drainage rate
for premonsoon, monsoon and post monsoon the drainage channel will be designed as for
the need for agriculture. The critical period as identified in agriculture is for pre-monsoon
drainage and priority wil be given for pre-monsoon drainage. Also the premonsoon rate
will be compared with the post monsoon rate and the maximum value will be used.

The design channel slope will be non-silting and non-scouring for sandy loam soils and
thus the allowable velocity will be in the range of 0.3-0.7 m/s. Freeboard of the channels
will be 1-2 ft (according to local conditions). Soil deposition as a result of excavation will
be on both sides of the channel at a distance of at least 20 ft from the actual bank of the
channel and in depression along the bank openings will be left for drainage water from
the surrounding area to enter the drainage channel. Side slopes will be 1:2 (river side,
country side). The assumed Manning’s coefficient is 0.03 for reexcavated channels. The
connection to other channels should be as gradual as possible in order to avoid severe
erosion in these soils.

3.1.4 Roads

3.1.4.1 Regional Roads

Regional roads function as a major mode for transportation between regional centers and
serve as a boundary between hydrological units within the compartment. Coincidentally
some of these roads will also be used as a BRE breach mitigation embankment and
therefore comply with the design criteria set for breach mitigation embankments (Section

3.1.2.3),

Existing structures located at these roads will be converted, adjusted or newly designed
for serving the special function which these embankments assign to these structures.

The following criteria are therefore used:

Embankment/road height 1:20 years annual peak level (Jamuna river)

Side slope 3:1-4:1 (upstream)

Side slope 2:1 (downstream)

Crest width 14-? ft (according to transportation need and BRE)
Freeboard 51t

Other details will be according to BWDB (O&M) and LGED manual.

3.1.4.2 Subcompartmental boundary roads

Subcompartmental boundary roads can also function as a mode for transportation between
local centers and/or act as the boundary of a hydrological unit within the compartment.
This road will be used as subcompartment boundary and BRE breach mitigation
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