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SUMMARY

S1 INTRODUCTION

The FAP 13 Operation and Maintenance Study is one of the supporting studies to the
Bangladesn Flood Action Plan, The study has three main aims;

- to identify the main constraints on effective operation and maintenance (O&M)
of FCD and FCDI projects in Bangladesh:

. to draw up guidelines for ways of overcoming these constraints. both for
existing projects and for new ones under FAP; and

o recommend ways of maximising participation of beneficiaries and of
mobilising local resources for O&M.

FAP 13 was conceived as a five year project, with an intensive first phase, to be

followed by a less intensive second phase in years 2 1o 5. In the first phase there were five
key tasks:

\

i review of O&M of FCD/| projects in Bangladesh:
ii. review of O&M in FCDJ| projects in other countries in the region;
iii. report on O&M problems and recommendations;
v, organisation of a Workshop on O&M: and
v, prepare proposals for the FAP 13 Phase || Work Programme.

The FAP 13 study was carried out in close liaison with FAP 12, the FCD/I Agricultural
Study, which reviewed the overall impact of completed FCU/ projects. All FAP 13 team
members were also members of the larger FAP 12 team.

S2 MSTITUTIONAL CONTEXT

S2.1 The Institutional Framework

The main organisation involved in O&M of FCD/I projects in Bangladesh is the
Bangladesh Water Development Board (BWDB). The BWDB is responsible for planning,
design, implementation, operation and maintenance of FCD/I projects, as well as for urban
protection. BWDB has a hierarchy of staff involved in O&M, from khalashis responsible for
the operation of structures, through Section Officer:, Sub-Divisional Engineers, Executive
Engineers, Superintending Engineers and Chief Engineers, to the BWDB O¢ Board Member.
BWDB retains ownership of FCD/I project assels during the O&M phase, and BWDB O&M
Divisions are responsible for repairs and rehabilitatior: of projects, as well as for routine O&M.

Atthe local level Upazila Parishads were givenincreased responsibility in recc. it years,
BWDB staff are not, however, deputed to work under the Upazilas and these local bodies
Currently play a minor role in respect of FCD/I projects. However the Local Government
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Most of the training effort is focused on middle and senior level staff. In general there
Is no training for field level staff (khalashis for example) or for beneficiaries, with the excepticn
of extension services in a few large projects with irrigation components

S2.5 Previous Assessments of BWDB O&M

Many previous studies have concluded that improved O&M is critical to achievement
of intendea venefits from FCD/| projects, and to ensuring their sustainability. The evaluations
have concluded that operational difficulties occur as a rasult of unsuitable planning and
design, incomplete or poor construction practices, a failure to undertake routine maintenance
and inadequate management of O&M.

The weakness of O&M is often partly ascribed to a shortage of resources. It has been
suggested by some studies that new projects should be delayed until existing O&M practices
are improved, or that higher priority should be given to rehabilitation of existing projects than
1o new investments. There is a general belief that one of the key requirements is to increase

beneficiary participation, both to improve the quality of O&M and to generate increased
resources,

S3 Q&M ASSESSMENTS FROM RAPID RURAL APPRAISALS

S3.1  Projects Studied

O&M assessments of seventeen completed FCD/I projects were carried out in
association with the Rapid Rural Appraisals (RRA) and Project Impact Evaluations (PIE)
organised under the joint auspices of FAP 12 and FAP 13. The locations of the projects
studied are shown in Figure S1 and some of their key fealures are summarised in Table S1.

The selected projects are representative of the different types of FCD/I projecls in Bangladesh
and are <nread throughout the FAP Regions.

S3.2  Project Operation

Key O&M indicators for the 17 projects are summarised in Table S2. In practice
‘operation” usually means operation of regulators - opening and closing gates, although in a
few cases other operational activities are involved - pumping for irrigation and drainage al
Meghna Dhonagoda Irrigation Project (MDIP), for example.

At three of the projects there was no real "operation" involved, because the structures
built were no longer in use. Virtually all the other projects experienced operating problems,
the ultimate reason often being that drainage facilities were inadequate, or could never be
efficient when high river stages coincice with heavy rainfall.

Frequent causes of operational difficulties encountered include:
= project design did not consider operational requirements. The clearest case
of this was the use of wooden fall-boards in water control slructures, as these

are often stolen, easily damaged and at critical times are very difficult to use:

. committees proposed to advise on operation have not always been established
or are not active;
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Engineering Bureau, which provides technical assistance al the District and Upazila levels,
was instructed in 1985 1o take responsibility for the O&M of small completed FCD/I schemes
This transfer of responsibility has not 5o far materialised.

Other agencies which are, or could be, concerned with O&M of FCP/I projects, include
the Department of Fisheries, the Department of Agricullural Extension, the Bangladesh Rural
Development Board and Non-Governmental Organisations (NGOs).

$2.2  Linkages and Liaison Between BWDB and the Upazilas and LGEB

The linkages between the BWDB, the central agency concerned with FCD/! projects,
and the Upazilas and LGEB who are more closely in touch with local conditions, are weak.
A system of District level Steering and Coordination Meetings exists, but is not an effective
coordination tool. LGEB is assisling in the preparation of five-year plans for Upazila
infrastructure development (the Upazila Plan Books), but the process only involves the
opportunity for BWDB to comment on Upazila proposals. There is no formalised system for
¢.al authorities to comment on BWDB proposals.

S2.3 O&M Resources and Costs

Inadequate BWDB O&M resources are frequently cited as the major constraint on
clfective O&M. Funds for Q&M come from four main sources, the I venue Budget, Food lor
Work (FFW) Programmes, the Deovelopment Budget and the Cash Foreign Exchange Budget,
which is a relatively minar source of funds

The revenue budget is mainl

y used 1o cover establishment (staff) costs and only a
small proportion is available (o

provide for the operativn and repair of completed schemes,
The FFW programme is one of the main resources for maintenance. World Food Programme
wheat is provided to finance unskilled labour used in embankment construction and
maintenance, and represents a third of overall O&M resourcos.  The Development Budget
I8 theoretically intendod to finance new projects, butin practioe it s routinely vsed to linance

“5M of compleled portions of on going projects, and, through special projects, to finance
repans and rehabilitation of compleled projects

Discussions with BWDB Executive Engincers indicated that ro

venue budget allocations
are usually inadequate even to cover establishment costs, and that O&M slaif costs are often

charged against the development budget. Wheat allocations are inadequate to permit timely

maintenance, and & rotational cycle of deferred maintenance emerges.  Quality control of
maintenance work financed by FFW is a major problem.

S2.4 BWDB Training Provisions
A major review of BWDB's

reference to the necds of O&M, is
European Community assisted

aining and staff development programmes, with special
currently being undertaken under the auspices of Lhe
cemponent of the System Rehabilitation Project.

BWDB has some 18 000 staff, and a wide 1ange of training nceds. The organisation
shares a training academy with the Power Levelopment Board, and training facilities are also
available at two specialised training institutes, the Hydrology Training Institute and the

Irri ation Extension Training Centre. In addition the BWDB Training Directorate and individual
BWDB projects organisc a range of ad hoc training aclivities.
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Figure S1

Location of Selected PIE and RRA Projects
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- the operation of structures is dominated by influential local people. While this
IS not always necessarily undesirable, it can lead to conflicts of interest:

= in some projects khalashis who are supposed to operate structures were not
present. When present they usually take directions from local influential

people. They are untrained and receive little guidance or supervision from
superior officers in BWDB:

there are frequent conflicts of interest over operating practices, but no
procedures for conflict resolution. Although such conflicts were often

predictable at the planning <! .ge, in no case was an effort made at that time
to compensate those who might be negatively affected by proposed operational
procedures.

S$3.3 Maintenance

The most important aspect of FCD/I infrastructure maintenance relates to
embankments. Table S2 shows that there is widespread multiple usc of embankments. They
are usually used as roads, often for cultivation of trees and bushes, occasionally used for

housing, som.umes used for markets (hats), and usually available as pla.ecs of sheller during
high floods.

Most of the embankments visited had 50 per cent or more of their length in poor

condition  Almast three Quarters ha . suffered from breaches. due to overtopping during
greater ' ian design standard events, 1o river erosion, lo failuros

at weak points or 1o poor
consliuction.

River erosion was a major cause of breaches in four projects, and affected ten to some
extent. In many cases inadequate design set-back distances had exacerbated erosion risks.
Substantial O&M resources were devoted to protecting embankments against erosion,
repairing breaches or retiring eroded embankments.

10 of the 17 projects had experienced public cuts. These often reflected planning
weaknesses, as they were caused either by outsiders negatively impacted by embankments
or by insiders attempting to eliminate drainage congestion. The repair of public cuts was
invariably a BWDB responsibility, and a further burden on O&M resources.

In general there was very little evidence of maintenance work on regulators, while the

excavation of drainage khals was neglected or infrequent - there having in some cases been
none since project completion.

$3.4 Costs and Resources

Table S3 summarises data on the financial and economic performance of the 17
projects. There is a lack of systematic accounting for O&M costs on specific projects, and the
data must be treated with care. However it indicates that O&M costs on the projects studied

were generally higher than the "rule of thumb" figures usually used in feasibility studies (1 to
2 per cent of capital costs).

Actual O&M expenditures (unweighted) averaged 3.3 per cent of capital costs - and
even at these expenditure levels the quality of O&M was generally unsatisfactory. |t was
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nowever noted that there was some correspondence between relatively high O&M
expenditures and project success.

Where establishment details were available, it was found that a high proportion of the
staff financed under the O&M budget were not directly involved in O&M. Those staff who
were involved lacked incentives to provide an effective O&M "service".

BWDB is not empowered to mobilise resources for its own use, and in only one of the
projects studied had any irrigation or drainage fees been considered. In thic case (MDIP) the
proposed water rates system had not been implemented.

There were only rare cases encountered of local participation in any aspect of

maintenance, and in some cases the intervention of BWDB had replaced local community
management and maintenance initiatives,

S3.5 Other O&M Issues
The RRA and PIE studies highlighted a number of other issues related to O&M:

there is a general lack of public consultation in planning and design, and during
construction and commissioning. This has led to misunderstandings about
project intentions and has often been at the root of subsequent O&M problems:

sub-standard construction at a number of projects has resulted in projects that
could not be operated or maintained effectively;

O&M manuals have rarely been prepared. None of the BWDB manuals
identified were in Bangla, none could be considered o be effective field guides
to O&M, none appeared to be in use and in no case where field visits were
made were O&M manuals found to be available to field staff:

the tasks, responsibilities and accountability of those involved in O&M are not

clearly defined, and training programmes are inadequate - particularly for lower
level staff such as khalashis.

S4 PROJECTS TO IMPROVE O&M

S4.1 Background

ceveral externally assisted projects now include components aimed at improving
aspects of BWDB O&M, and there are also numerrus initiatives outside BWDB which are
introducing new approaches to O&M. As these initiatives are taking place in a wide range of
institutional environments it is important to ensure close liaison between them, so that they
can learn from each other, and to ensure that FAP initiatives benefit from their accumulated

experience. Unfortunately many of the initiatives are relatively recent, and it is too early to
judge their replicability and sustainability.
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S4.2 Systems Rehabilitation Project (SRP)

SRP is supported by four separate donors (the World Bank, the European Community,
the Government of the Netherlands and the World Food Programme) and has a large number
of components, including rchabilitation, improvement and maintenance of some 80 sub
projects with a gross area of about 600 000 ha. Two major themes of SRP are Improved
Operation and Maintenance and On-Farm Development. SRP is also placing major stress on
beneficiary participation, and it aims to identify O&M strategies which will eventually be
adopted throughout BWDB. So far SRP has concentrated on water management, identifying
staffing needs in large FCD/I projects, preparing to introduce irrigation charges, and
strengthening the involvement of other agencies in O&M activities. SRP is at the start of a
7 year implementation programme and its work is of direct relevance to FAP.

S4.3 Second Small Scale Flood Control, Drainage and Irrigation Project (SSSFCDIP)

SSSFCDIP is supported by the World Bank and the Canadian International
Development Agency (CIDA). The project provides for funding of O&M on small schemes for
two years after their completion and is making a major effort to involve Local Project
Committees (LPCs) at every stage of the project cycle, from project identification to O&M.
SSSFCDIP also intends to establish water management groups based on hydrological units,

and its experience will be of value as a possible model for management of sub-catchments
of FAP projects.

S4.4 Land Reclamation Project (LRP)

The LRP was supported by the Governme:.. of the Netherlands and concentrated on
the reclamation of land, and estuary surveys in the south-eastern delta of Bangladesh. The
project has, in particular, involved Non Governmental Organisations (NGOs) in organising
landless cooperative societies which have settled a pilot polder and which operate, inter alia,
as labour contractors. This may prove 1o be an effective model which could be replicable

elsewhere. The social development components are to continue as the Char Develo, ment
and Settlement Project (CDSP)

S$4.5 Delta Development Project (DDP)

This project is also supported by the Government of the Netherlands, and concentrates
“n the rehabilitation of Coastal Embankment Polders in the Khulna area. DDP is working, in
particular, in two polders to develop participatory apjroaches to polder management and
maintenance. In one polder a large number of i1gation schemes (using pipe inlets) have
been established, and inlet groups have bern established to manage these. In a second
polder, routine embankment maintenance is undertaken by landless women recruited through
a local NGO. Both these experiments are likely to provide useful lessons for FAP.

S4.6 Early Implementation Project (EIP)

The EIP programme (supported by the Governments of Sweden and the Netherlands)
has been working with BWDB for many years, but has recently identified poor O&M as a
major constraint on the effectiveness of the projects it has helped to develop. EIP has
therefore proposed establishing an EIP Q&M component, but this has not currently
(early 1992) been approved by the Goverriment of Bangladesh. However, EIP has developed
the use of Labour Conlracting Societies, formed with NGO assistance, to carry out
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earthworks, to ensure better quality of work, and to ensure that labourer= benefit fully. This
model is relevant to periodic repair.

$4.7 Ganges Kobadak Rehabilitation Project (GK)

GK is one of the oldest and biggest FCD/| projects in Bangladesh. It has had serious
O&M problems, and is currently the subject of an ADB assisted rehabilitation project.
Amongst the GK's problems are the high operating costs associated with the irrigation system
and the failure to collect more than a minute proportion of expected water rates. At the GK
Project an effort is being made to strengthen farmers’ participation through formation of
Tertiary Water Users' Associations (TWUAs). It is reported that over 100 TWUASs are now
functioning. They are intended to eventually take full responsibility for tertiary level O&M and,
inter alia, to be responsible for collection of water rates. Itis too early to evaluate the success
of I » TWUAs at GK, but the experience of this ambitious project (it is proposed to rstablish
a furthier 300 TWUAS in 1991/92) should be monitored

$4.8 Uperation and Maintenance Cost Cell (O&MCC)

An O&M cost cell was established within BWDB with assistance from CIDA. The CIDA
project, which has now ended, concentrated on the compilation of inventories and the
development of computerised databases to provide an Q&M planning tool. The cost cell is
not yet, however, fully operational and it has been proposed that it should receive additional
assistance to work with SRP to improve monitoring and prioritisation procedures,

S4.9 The LGEB RESP O&M Model

The Local Government Engineering Bureau (LGEB) is the undertaking agency for the
Rural Employment Sector Programme (RESP) Infrastructure Devilopment Programme. This
pragramine is of direct relevance to FCD/I O&M, as it includes a number of small water
fliunagement schemes, and it involves women and the landless in execution and maintenance
of various income generation projects. The LGFR has experience in working both with
women's maintenance groups and with labour contracting societies. The Bureau has
established a project cycle in which local peuple are involved from project identification
onwards, and local Q&M committees are established. The LGEB has produced appropriate
illust;ated guides to O&M, it has developed formal scheme handover procedures, has
established a well concejved training programme, and is encouraging introduction of payments
in kind by beneficiaries to contribute to O&M costs. The LGEB approach is clearly best
adapted to the small (not more than 1000 acres - 400 ha) water management schemes the

Bureau is concerned with, but nevertheless may offer many useful guidelines to O&M of
BWDB and FAP projects.

S4.10 CARE's Food for Work and Rural Maintenance Programme

CARE is involved in five Separate large programmes, mostly involving the distribution
of food aid. Two of these Programmes, the Integrated Food for Work Programme (IFFW) and
the Rural Maint.nance Programme (RMP) involve the construction and muintenance of rural
roads and embankments. The early construction programmes organised under CARE
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the RMP. This programme has established workabl< procedures which could be adapted for
FCD/I projects and would direct more benefits from FCD/I to the landless poor.

S4.11 Cooperatives and NGOs .

Official cooperatives fall under the jurisdiction of the Bangladesh Rural Developiment
Board (BRDB). There is considerable involvement of cooperatives in small soale irrigation (for
example through ownership of Deep Tubewells), | :t relatively little involvement with FCD/I
projects. A rare exception is the Chandpur Irrigation Project (CIP) where BRDB staff were
Secori"ied to the BWDB project and assisted in the organisation of informal irrigator groups.
This arrangement has not however lasted, as the Low Lift Pumy 5 which the irrigator groups
tented have been privatised. ' Ll

There are over 500 NGOs active in various " ‘velopment programmes in Bangladesh,
and several are already working in association with BWDBin FCD/I projects - for exam le with
EIP, LRP and DDP. Their main relevant experience is through the system of ‘Labour
Contracting Societies organised for the construction of EIP sub-projects. These target
ber.fits to the landless, and are reported to deliver better quality ‘work than private
contractors. EIP also has proposed a pilot programme working with NGOs where a group
woult be responsible for twrfing and managing plants on an embankment. NGOs also have
experience in irrigation management, through programmes under which landless groups
purchased or rented tubewells and sold water to farmers, and are involved in some relatively
new ventures in managing resources such as sericulture, tree plantation and fish culture, all
of which could be relevant to the utilisation of FCD/I infrastructure.

There could be roles both for BRDB and NGOs in the FCU/I context. BRDB has the
advantage of national coverage, and it has shown some ability to be flexible despile the
apparent rigiditv of cooperative regulations. NGOs generally do not work with farmers, they
tend to work w1 .small groups, and most NGOs are only active in limiteu areas, but they are
involved in some Pioneering work of direct relevance lo FAP, and in many areas FAP projects
'ay be able to work very effectively with locally established NGOs,

S5 II.TERNATIONAL O&M REVIEW

S$5.1 Introduction’

FAP 13 has carried out a review, mainly based on available literature, of FCD/I Q&M
éxperience in South and South-east Asia, in order to identify lessons that right be useful in
the Bangladesh context. Within the region most relevant experience is concentrated in
irrigation systems. The review does indicate some approaches that may be useful. but care

must always be taken in applying methods that have succeeded in-one contex! to a different
social, cultural, and economic environment

$5.2 Institutions

has been tackled in many countries by the establishment of multi-purpose regional, local
government or water management bodies. Elsewhere special inter-departmental agencies

have been established, or formal liaison and planning procedures have been introduced to
institutionalise planning coordination.
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It is always difficult to balance the needs of complex management and farmer
participatinrn and it has generally been found that only small and simple projects can be
handed over to farmer management. It should be noted in this context that the propos
implementation of linked compartments under FAP is likely to add complexity to water
management ¢ 1d may make any handover less likely.

In some ceuntries responsibility for implementation - .onstruction and commissioning)
is separate from O&M responsibility. This can facilitate effective O&M, as the O&M body can
refuse to accept a project which is demonstrably not operable.

$5.3 Flood Management

Several cases were found which indicate that FAP approaches to flood management
have been effectively implemented in the Region. In Thailand and in Japan engineering and
management measures have been introduced to permit controlled flooding of certain areas
when dangei levels are exceeded.

S5.4 Peneficiary Participation

There are several examples of successful beneficiz / participation in irrigation projects
in the region from which lessons can be learnt:

successful initiatives have often been built on traditional local practices and
water management systems;

group formation requires major cori.ual inpuls from social organisers and
extension workers at least for the early years of a syslem;

effective beneficiary participation must involve a close dialogue with engineers

and water planners, and it should commence at the project identification and
planning stage;

= where local involvement is given a high priority, planning and preparation take
time. Troup formation and public consultation are time-consuming activitics,
but yield substantial long term operational benefits.

There are hardly any cases of beneficiary participation in flood control projects. The
only exception identified is in Vietnam where voluntary labour is said to be provided for
monitoring and repairing embankments durin | flood seasons.

S5.5 Resource Mobilisation and Cost Recovery

Various means of cost recovery have been tried out in the Region, almost invariably
in the context of irrigation services rather than FCD projects. In most cases the levels of cost
recovery are poor, but there has been some success when projects are hand J over to
farmers, or when there has been shown to be a close link between the irrigation service and
the fee charged. This is of course clear in the Bangladesh context, where farmers sometimes
pay the full co_L of privately supplied irrigation water,

F <D projects face more difficult cost recovery prolblems‘ the most serious of which is
the iree rider problem, which affects drainage projects worldwide. Because of the difficultios
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inherent in trying to restrict FCD benefits to those who pay for them, the capital, and even the
O&M costs, of FCD projects are rarely recovered from farmers except in sophisticated
economies where farms are large, the benefits are understood and the tax system is efficiently
managed.

It appears that fees for FCD services have so far been.unenforceabfe in the region.
Attempts to charge for FCD may even defeat other initiatives at resource mobilisation. There
is & potential conflict between promoting farmer participation in management of FCD
infrastructure, which requires a sense of ownership, and the levying of fees. Land
¢ -velopment taxes offer an alternative approach but are distanced from system management.
Participatory management has | .d some success in irrigation projects (notably in the
Philig sines, and iny Thailand and Japan) and similar approaches may be suitable in
Bangladesh. .

S6 RECOMMENDATIONS AND GUIDELINES FOR IMPROVED O&M

It is evident from both the FAP 12 studies and FAP 13 investigations that while FCD/I
projects often deliver worthwhile benefits they frequently have the potential to perform much
mere cffectively  While poar Q&M is nol the only constraint on effective performance it is
often a serious impediment to project success. This has been widely recognised and
numerous intiatives are alrcady wnderway to find effeclive means of addressing O&M
problems  Many of these are still at the exploratory or pilot testing stage. It is therefore
preinature to make firm recommendations on approaches to be adopted, and FAP 13 has
concentrated on assembling existing initiatives, developing new ideas and drawing preliminary
conclusions where there is evidence 1o support these,

4

S$6.1 Institutional Framework

FAP 26 will be studying the institutional context of FAP in detail. It is clear that there
is a necd for improved Inter-agency coordination at the national level, in flood plain planning
«nd at the individual project lovel  There are oppentunities for FAP pilot or priority projects to
test new institutional arrangements, such as multi-agency decision making, establishment of
project level bodies representing several concerned Departments, devolution of aspecls of
management to local government or NGOs or complete handing over of smaller projects to
local administrations or beneficiaries

$6.2  Public Participation

Numerous approaches 1o’ public participation are being tested ‘out or elaborated by
FAP. BWDB, other Goverfimerit Departments an' NGOs in Bangladesh. It is unlikely that a

SIOle ARProaeh Wil By fovind 16 e el izl Greumslances. s recommended that b A
piot and prority projects melude experiments with a range of participatory methods.
Participation from the outset is . sential using a variety of approaches’to consultation ovor
projec’ planning and deciqn  In many cases FAP projects will need o promote the
-stablishment of t 'mer and non-farmer organisations. These may take a variety of forms -
for example singic intares) groape (indless labooors, disadvantaged women, or farmers) or

multi-interest groups whirh aim to include all those affected by a project.

S6.3 Planning and Design for Improved O&M

FAP 13 has looked at a range of options for changing designs of some project
components in order 1o facilitate O8M Particular. attention has been given to varying

7.
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approaches to embankment design, and to approaches which would reduce negative impacts
on fisheries, reducing conflicts over system operation.

Figure 82 illustrates six different approachi-s to embankment construction, ranging
from the genventional type in Option 1 to a "super embankment” in Option 6. These options
Inclucc introduction of revenue generating measures, designs which incorporate facilities for
roads and housing, designs which add to capital costs in order to reduce maintenance costs
and designs which are compatible with partial protection, which in some cases will reduce the
risks of repairing breaches and cuts. Some of these new options deserve further elaboration
and introduction, at least on a pilot scale, by FAF nrojects. Others may raise insuperable
problems related, for example, to land acquisition,

Various structure designs to permit the passage of fish spawn and fry through
regulators have also been developed by FAP 13, and it is recommended that these be further
elaborated by FAP 17 and given pilot trials at appropriate locations. Their effectiveness will
need initial careful monitoring by FAP 17. Oulline designs for the protection of beel fisheries

have also been prepared (Figure S3) and it is recommended that these also be further
developed by FAP 17,

$6.4 The Transition from Implementation to O&M

It has been observed that a number of changes could be made during the process of
transition from "implementation” (the process of project construction and commissioning) to
the O&M stage  These include training of O&M staff, involvement of user groups in O&M,
resolution of inilial operational problems and the establishment of specilic operating rules for
individual structures. The institutional separation of organisations responsible for the
implementation and O&M phases could lead to a formal handover process, which would

Cor ntrate the attention of the implementing agency on the need to deliver a project which
could be easily operated and cheaply naintained.

S€6.5 O&M Manuals

Project specific O&M manuals are Supposed to be prepared for all BWDB projects, but
in practive they rarely are. Those that have been reviewed by FAP 13 were excessively
comprehensive, they were not in Bangla, and they were not available to, or usable by field
staff. It is suggested that modular O&M manuals should be prepared, which include both the
detailed information nceded for reference by O&M engineers and the basic operaling
guidelines which would be provided to those responsible for operating specific structures or
maintaining lengths of embankment. The basic operating guidelines would be simple,
illustrated, written in Bangla and used as training aids.

$6.6 Water Management



Figure S2 Examples of Embankment Options
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