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FOREWORD

The BRTS Master Plan Report was issued on 28 June 1993. Comments from BWDB and FPCO were
received from July 1993 onwards, and responses to those comments were issued in a single volume
on 7 March 1994. The report was approved at the 20th FAP Technical Committee Meeting on 9
August 1994 subject to certain amendments. The amendments have duly been incorporated and the
report was reissued in its present form in December 1994.
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ANNEX 5: OPERATION AND MAINTENANCE

1. INTRODUCTION

The study Terms of Reference require that recommendations be made for the operation and
maintenance of the river training works proposed under the Master Plan.

During the World Bank Pre-Appraisal Mission, in April 1992, the consultants were requested
to prepare outline proposals for the Operation and Maintenance requirements to be built into
the River Bank Protection Project, in preparation for the final appraisal scheduled for July
1992, In particular, in paragraph 55 of the Aide Memoire, dated 11 April 1992, the consultants
are asked to expedite issue of:

(vij a nominal list and cost estimate of specialized monitoring and maintenance
equipment that may be procured for BWDB under the proposed project;

(viii) revised budget estimates of recurrent maintenance expenditure that may be
incurred during the first five years after construction and "guesstimate" for the later
period.

This is of considerable importance to the Master Plan in that the first works to be implemented
will be the Priority Works, and it is self-evident that the arrangements made for the monitoring,
operation and maintenance of those works will form the basis of the expanded arrangements
which will be required as river training works are constructed at new locations.

In so far as the river training works are passive structures, no operation of them is required,
and the term is used only in its accepted and conventional sense to indicate activities in the
post-construction period. The only part of the project where operation, as it is usually
understood, is required is in the operation of the regulating structures along the BRE.

In the context of the river training works, the concept of monitoring is of much greater
significance, with regard both to the performance of the structures themselves and to changes
in river planform in the vicinity which may affect the security of the structures.

Consideration has been given to the setting up of a monitoring and maintenance unit within
BWDB, and to the alternative suggestions of extending the construction contract to a number
of years of maintenance by the construction contractor, or to letting an entirely separate
maintenance contract (see Appendix A). It is concluded that the preferable course is to
institute a monitoring and maintenance unit within BWDB. Monitoring, as distinct from
maintenance, should in all cases remain the responsibility of the BWDB.

Cost estimates of the maintenance work, as required by the Terms of Reference, are given

in this report, and form the basis of the operation and maintenance costs used in the
Economic Assessment (Annex 2 to the Master Plan Report).
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THE MONITORING AND MAINTENANCE TASKS INVOLVED

The responsibilities of the BWDB unit will fall into two main categories:

@)

(if)

Monitoring

(@)  monitoring the performance of the structural works, including the stability of the
armour layer, the deformation of the apron and the stability of earthworks.

(b)  Monitoring river planform changes, particularly in the close vicinity upstream and
downstream that may have an impact on the security and effectiveness of the
works.

(c) Monitoring flow velocities, water levels and channel geometry, in the vicinity of
the works, at least four times a year.

(d)  Preparing monthly reports and an annual summary report covering these
subjects; the annual report will contain a review of priorities for further investment
and identify any constraints that may be adversely affecting the effective
operation of the unit.

Maintenance
(@  Carry out routine preventative maintenance of the structural works

(b)  Carry out any additional bank stabilization measures that may become necessary
as a consequence of extreme or unexpected morphological conditions or the
more rapid development of bank erosion upstream or downstream than
anticipated. Such works would be in the nature of emergency measures but
carried out to established engineering specifications, to hold the situation until
contractors can be mobilized to construct any permanent additional works
required.

(c)  Maintain specified minimum levels of stocks of construction materials, fuels,
precast units and operational plant at strategic locations for rapid deployment as
required.

Some circumstances leading to (b) that could be envisaged are:

- exceptionally high velocities due to a rare combination of conditions that displace
some of the armour layer;

exceptionally deep scour at the toe of the revetment that results in some local
slope failure;

. localized slumping of the armoured slope due to severe earthquake effects;
= the development of an unusually severe embayment upstream of a hard point

that threatens the cross-bar.
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PLANT AND EQUIPMENT REQUIREMENTS

Plant and equipment requirements fall into the following categories:

Monitoring of river parameters such as directional velocity measurements,
general bathymetric survey.

Monitoring of structural performance, which will require more detailed and
accurate survey above and below water level to identify and quantify armour
movement and slope deformation. The same equipment would be suitable for
monitoring the placement of materials in the course of the remedial work.

Paosition fixing equipment of sufficient accuracy for each task, suitable for both
monitoring and remedial work.

Land and water transport adequate for carrying out the survey work at all times
of the year.

Interpretation of aerial photography and satellite imagery, particularly for large
scale planform monitoring.

Land facilities for loading, offloading, storing and stockpiling construction
materials.

Water transport and floating plant for the movement of armour and other
materials to the construction site and their controlled placement for both routine
and urgent remedial work. This must be capable of operation at all river stages.

Facilities for holding floating plant in position while placing or dumping material.

Specific requirements for each of the tasks identified above are:

(i) Monitoring

@

Structural Performance Monitoring

Above water level the survey will be by conventional theodolite and levelling
techniques or plane tabling. Regular traverses along fixed lines before and after
each monsoon will identify any subsidence/slumping and movement of marked
armour blocks.

Local bench marks to be checked at intervals of not more than five years by
second order levelling to the nearest national bench mark.

Below water level echo sounder traverses to be carried out along fixed lines at
the same frequency as for the above water line survey. Any areas of apparent
movement to be investigated using side scan sonar equipment and diver
reconnaissance. Areas of unusually deep scour to be similarly inspected. The
deformation of the apron to be particularly closely monitored.



(0)

(©

Position fixing accuracy must be as good as possible, better than 1m is the
order required to pick up incipient failures. Since the distance out from the bank
is not very great and velocities outside the monsoon period will not be too high,
it may be feasible to use a tag line fixed between a monument on the bank and
a moored vessel; a small boat equipped with the echo-sounder then follows this
line. It would still be necessary to check the position of the boat at intervals using
a land based EDM, or similar equipment.

The more accurate position fixing system such as manufactured by Racal and
Motorola will be required in higher flows although they are costly and require
specialist servicing.

River Planform Monitoring

The bankline 10 km upstream and 5 km downstream of all bank stabilization
works to be surveyed by land based techniques at least twice while the river is
within bank and twice while it is out of bank. In reaches where active erosion is

taking place the frequency to be increased to monthly during the high flow
period.

Landsat TM imagery computer compatible tapes for two scenes to be procured
as soon after each monsoon as possible and river bankline, thalweg and char
bankline movement to be analysed in conjunction with bathymetric survey to give
warning of potentially dangerous bend development.

Monitoring Velocity and Channel Properties

Near bank velocities to be measured along the same fixed lines as used for (a)
and at 20, 50 and 80 percent depths to provide velocity profiles during the peak
flow period. The object is to build up a better picture of the pattern of velocities
in the vicinity of the works for varying discharges and morphological conditions,
which can be used to interpret any movement of the armour material and to
improve design standards for future works.

Equipment requirements will be normal directional flow meters but the winch
must be heavy duty to permit the use of sufficiently large sinker weights.

Bathymetric surveys to be carried out by either cross-sectioning or longitudinal
traverses, or a combination at sufficient frequency to provide the requisite detail
for assessing scour development. One survey to be made in February/March and
a second in June/July. If any severe scour is identified then further survey to be
carried out in August/September and October/November. Extent of the survey
to be the full width of the anabranch for a distance of 5 km upstream and 5 km
downstream. The object is to help assess any persistent consequence of the
works, to provide further information on channel dynamics and to provide
warning of impending attack.

Equipment requirements will be normal echo-sounders.
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(d)

For both purposes position fixing with an accuracy of better than 10m and
preferably 5m will be required. The vessel used must be capable of holding a
stable position during the monsoon season, while having as shallow a draft is
possible.

Plan Update and Reporting
The main equipment requirement will be the microcomputer hardware and
software for interpreting the satellite imagery. Initially this will be available

through FAP-19 but longer term provision will be required.

Hardware and software will also be required for bathymetric contour plotting, data
processing, analysis and storage.

(i)  Maintenance

(@)

Routine maintenance will normally be carried out during the low flow period and
the plant and equipment requirement can be simpler than that for emergency
work during the monsoon period.

Itis anticipated that routine maintenance will consist mainly of dumping additional
armour material in areas where the armour layer has become too thin or the
apron has not launched evenly. But it may also be necessary to place some new
revetment complete with geotextile if, for example, the upstream embayment is
threatening the termination or the cross-bar.

Since the design is intended to be reasonably conservative, it is not anticipated
that the magnitude of this task will be great in most years. As will be seen later,
the "normal" maintenance cost has been calculated as approximately 1 per cent
of the capital cost per annum, and allowance has been made for further
expenditure amounting to 5 per cent of the capital cost every 5 years as a
provision for additional works which many be required. The average annual
operation and maintenance cost thus works out at approximately 2 per cent of
the capital cost. Clearly 5 years is an average figure and if a major flood
occurred then the additional works might have to be carried out sooner. In order
to avoid having to have a large amount of plant committed to this task, it would
probably be better to limit the BWDB unit to a core fleet that would be
supplemented by hiring or employing local contractors as necessary.

The minimum equipment required for this purpose would be a powerful tug,
barges for transporting armour and geotextile sandbags, a land based crane and
possibly a barge mounted hydraulic arm for placing material accurately.
Accommodation could also be pontoon mounted. Depending on the lessons
learnt during construction of the main works, the underwater geotextile fitter may
be laid either in sheet form or in the form of geotextile sandbags. The latter being
considerably easier but possibly more costly.

Position fixing would have to be accurate for this purpose but need not be
sophisticated if conventional procedures give adequate accuracy.
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Urgent Bank Stabilization Measures

These works are likely to be necessary, if at all, during the high flow period and
thus the major requirements are engine power and the ability to hold position
while placing/dumping in velocities that may locally be more than 3.5 m/s (mean
velocity less than 2 m/s). Accuracy of placing would not be the primary concern
but obviously the more accurate the better. The material used would probably
be mainly 0.75 cubic metre geotextile sandbags that can be dumped or placed.

Maintenance of Minimum Stocks and Operational Plant

This is self-explanatory and does not require any specialized plant or equipment.
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4.1

4.2

DETAILS OF THE PROPOSED MONITORING AND MAINTENANCE UNIT
Introduction

The organizational structure of the monitoring and maintenance unit is illustrated in Figure 4.1
and will broadly reflect its functions.

These functions as set out in Chapter 2 of this report will consist primarily of the monitoring
and evaluation of the performance of the works and of their impact on the river's behaviour.
Also required will be the subsequent planning, scheduling and execution of the necessary
maintenance and remedial works.

These maintenance and remedial works will need to be carried out and supervised to an
appropriate standard and within an acceptable time frame, and their subsequent performance
also monitored and evaluated, along with the rest of the works.

In view of these functions it is proposed that the unit would be called Monitoring and
Maintenance Unit and the organization chart has been entitled accordingly.

An inventory of the plant and equipment which it is anticipated the Unit will require, together
with indicative capital and recurrent costs, is given in Appendix C.

Functions
(@  Monitoring and Evaluation
One of the major challenges for the operation and maintenance unit will be successfully
monitoring and evaluating the performance of the works, and their impact on the river's
behaviour.
Such monitoring and evaluation will be essential if a rational maintenance and remedial
works programme is to be planned and scheduled, and if the success of the works in
continuing to restrain the river, over the longer term, is to be confidently predicted.
(b)  Maintenance
The maintenance activities can be categorized as follows:
- land based (the river embankment and cross bars);
- river based (the revetments and aprons);

- routine preventative, and

= emergency repairs.



4.3

4.3.1

The Organizational Structure

In addition to recognizing the importance of its stated functions, the other key consideration
in deciding the structure of the organisation is the geographical distribution of the works for
which it will be responsible.

The Priority Works will be situated at Sirajganj, Sariakandi and Mathurapara, over a reach
of some 60 km of river. It is considered that a single maintenance unit, based at Sirajganj, will
be adequate to cope with both Sirajganj and the Sariakandi/Mathurapara sites. As, however,
it is to be expected that second phase works will evatually be constructed, covering locations
further to the south and to the north over a reach of 150 km or more, it is recommended that
a Head Office/District Office organisation be implemented. A second district office can then
be set up further north in the future without entailing extensive reorganization.

Again, as Sirajganj is the most important of the centres for the Priority Works, it is proposed
that the Head Office of the organisation should be located there. However, in order to avoid
Sirajganj District dominating the resources of the organisation, particularly with a view of future

expansion, it is felt important that the District Office should be physically separate from the
Head Office.

Itis considered that the Sirajganj Head and District Office arrangement would be able to cover
the Phase 1A and Phase 1B works, i.e. the Priority Works and the stabilized reaches north

of Sariakandi and Sirajganj, albeit with some augmentation as the Phase 1B works are
completed.

By the time that the first Phase 1C works are completed, Fulchari and Kazipur in ten to fifteen
years time, an additional District Office will be required in view of the increased number of
structures to monitor and maintain, and because of the distance of some 90 km between
Sirajganj and the most northern of the "hard-points". It is suggested that the new District
Office, which will have the same facilities as the Sirajganj District Office, including the Marine
Maintenance Unit, Land Based Maintenance Unit and Storage Yard Unit, be set up at
Fulchari. It will then have the advantage of good rail and river connections for bringing in
heavy materials, and be well placed to command the northern reach of the river.

The Fulchari District Office would be equipped in similar manner to that at Sirajgan;, though
with the benefit of some years operational experience in the selection of equipment, and with

a view to augmentation as construction of the longer term works under the Master Plan
commences.

Head Office

The Head Office will have overall responsibility for the successful operation of the
organization, but in order to maintain accountability and be better in touch with operations, it
should be located at Sirajganj and not in Dhaka.

The Head Office will also be responsible for the Central Services Units of the River Planform
Monitoring Unit, the Marine Survey Group, the Survey Equipment Maintenance Workshop and
the Central Casting and Storage Yard.
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4.3.3

The River Planform Monitoring Unit

The River Planform Monitoring Unit will be responsible for identifying the priorities for and
specifying the necessary detail for the bathymetric surveys which it has been assumed will
cover 5 km both upstream and downstream of the revetment works.

The purpose of this monitoring will be to identify any significant changes in the route and
regime of the anabranches on which the revetment works are to be constructed. In view of
the large areas involved, analysis will be by visual identification of areas of erosion and
deposition using bed contour maps. It is proposed that these maps be generated by the
SIMPLEPLOT and GRIDDER software packages using data selected from a central INFAMEX
data base of survey records.

This work should be able to be carried out on a Personal Computer and printer, and would
require a computer literate engineer familiar with data entry, extraction and analysis on a
computer.

This unit will also be responsible for procurement of the appropriate satellite imagery tapes
and their processing and analysis using a tape- reader and micro computer. ARCINFO
software, and a digitising tablet, would enable identification of river movements and correlation
to existing survey bases.

This work in conjunction with the bathymetric survey will enable the development of any
potentially dangerous bend formations to be observed and predicted at an early stage.

Training for local staff in parallel with the first few years' operation of the system will ensure
satisfactory operation of the unit and the potential for its continuation under local operation.

The Marine Survey Group

The Marine Survey Group will be responsible for carrying out both the structural surveys of
the revetment works and the bathymetric surveys for the river planform monitoring. It will be
responsible to the Central Services Unit Executive Engineer and will provide data to the
District Office and to the River Planform Monitoring Unit.

The Marine Survey Group will consist of both land based and marine based staff. The land
based staff will be required to set up and maintain the positioning system, be it "Trisponder"
or "Microfix* equipment, and to provide land based support for communication and supplies
to the marine staff.

The marine staff will be required to be familiar and competent with the equipment and
procedures for marine survey using electronic position fixing, echo sounder and side scan
sonar equipment (see Appendix B for typical details).

This "hi-tech" equipment is necessary in order to ensure sufficiently accurate data for the
structural survey work. The inaccuracies and cumbersome nature of traditional position fixing
systems would not allow accurate correlation between an echo sounder read-out and a boat
position, especially in a rapid river flow when boat position would only be able to be
maintained steady for a few moments at a time.

/
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4.3.4

43.5

4.3.6

Moreover the speed of electronic position fixing will allow the surveys to be carried out more
quickly and permit higher utilization of the expensive echo sounder and side scan equipment.

However, whilst echo sounder equipment is now acknowledged to be reliable, side scan sonar
and position fixing systems are less so. The survey technicians will therefore be required to
be able to undertake basic repairs on site.

If communications prove to be a problem, a portable satellite system could be purchased.
The Survey Equipment Maintenance Workshop

The Survey Equipment Maintenance Workshop will where necessary retain a second "back-
up" set of marine survey instruments together with a comprehensive repairs kit, and be
capable of regular servicing and maintenance of both the marine and land survey equipment.

The Central Casting and Storage Yard

The Central Casting and Storage Yard will be responsible for the manufacture and storage
of the concrete blocks required for maintaining the revetments and for the storage of other
materials required in the maintenance of the works. The first year's maintenance requirements
estimated at 5 per cent of the total will be provided by the Contractor for the initial
construction of the works, but the subsequent years' demands (estimated at 1 per cent or
approximately 20,000 blocks per annum for the Priority Works, and increasing thereafter) will
be required to be manufactured.

The other plant and equipment at the Yard will consist of what would be required to allow
movement of materials and finished products (concrete blocks or geotextile mattresses)
around the yard and onto the maintenance gang's transport, which would most likely be barge
or to a lesser extent flat bed trailer.

The equipment at the Yard could also double in an emergency as a secondary land based
maintenance unit (crane, dozer and dump truck).

Some revision of these arrangements would be required if rock armouring were to be used

in one or more of the revetments. Certainly a stockpile of rock armour would have to be
maintained.

The District Office

The District Office will be responsible for specifying and programming both the land and

marine based survey needs. This responsibility will stem naturally from its overall responsibility
for the integrity of the river training works.

The District Office will therefore have an all-important data analysis, monitoring and evaluation
function. This will involve storage of the cross-sectional survey information for the revetment
works on a data base such as "INFAMEX" and its retrieval for report and evaluation purposes
on a package such as "SANDS", which will enable viewing and comparison of cross sections
of the structures, and whether or how they are changing with time.
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4.3.7

4.3.8

The "SANDS/INFAMEX" data base would also allow correlation of river flood events with the
corresponding damage caused to the revetments, or changes in the river bed planform.

The District Land Survey Group

The District Land Survey Group will be responsible for the bankline survey which is proposed
for 10 km upstream and 5 km downstream of all bank stabilization works.

The frequency of these surveys is proposed to be at least four times annually for the whole
of each reach (twice "in-bank", and twice "out-of-bank") and probably monthly for reaches
where active erosion is taking place.

As this involves almost 40 km of bank for each survey, and more than one location may
require monthly monitoring, it is possible that two or more land survey groups may be
required. This will also depend on the difficulty of terrain and time taken to carry out each
survey.

Traditional survey equipment, rather than "hi-tech" tacheometry, is proposed, because of cost,
ease of operation and reliability. Traditional equipment can be purchased at approximately
one third of the cost of the latest technology.

Cross sectional survey data produced for any embankments related to river revetments will
be transferred to the "INFAMEX/SANDS" data base, to enable checking of overall
embankment stability and correlation with any revetment erosion.

The Land Survey Group will also be responsible for setting out of the shore stations which will
enable the Marine Survey Group to position themselves for the structural performance
monitoring echo sounder traverses.

The Marine Maintenance Unit

The Marine Maintenance Unit will be responsible for carrying out both routine preventative
maintenance and urgent bank stabilization measures. Where appropriate, it will also provide
the barges needed for materials transport for the Land Based Maintenance Unit.

The major part of the Marine Maintenance Unit's work will be transport and either dumping
or placing of concrete blocks to repair or extend the revetment works.

During the monsoon (or high damage risk) season at least one barge will be permanently
loaded with a full cargo of blocks allowing quick dumping should any scour holes or erosion
of aprons become evident.

The minimum loaded draught for a bottom dump, split hopper or riffler barge of 60 ton
capacity is about 2m and the greatest problem of draught will arise with the tugs which, if 650
HP capacity, will probably need 3 or 4m draught. To facilitate quick plugging of very active
and/or dangerous erosion it is therefore proposed to specify a larger barge of the order of 150
ton capacity. (Approximately 375 No. of 550mm blocks, 75m® at 20% bulking factor).
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4.3.9

To ensure access in as many siiuations as possible the other barge should be of a lower
capacity say 60 tons - perhaps requiring a lower power and shallower draught tug.

Dumping by barge could take place in not less than say 3 m depth of water. This would be
approximately 40 m out from the crest of the revetment in normal low flow conditions, say
LWL + 2 m, allowing for clearance above the blocks dumped during construction. In similar
conditions, a pontoon mounted with a hydraulic arm would be able to place blocks within
about 30 m of the crest i.e. to approximately LWL. A large land based crane, with a boom of
the order of 40 m long, will be required to carry out repairs necessary above that level. A
suitable crane would be the RB (Lincoln) CH 50, which can be fitted with booms up to 51 m
long. In this case a 39 m long boom would be appropriate. The crane would then be able to
stand on the revetment, lift blocks from a flat-bed, and place them up to 30 m out onto the
revetment, i.e. to within the range of pontoon mounted hydraulic arm.

It is suggested that the concrete blocks could be tied together into "slabs". This would allow
quicker and easier placing of the large numbers of blocks which construction or repair of the
revetments (above LWL) may require. A slab of eight 550mm cubes will weigh approximately
3.2 tonnes (depending on type of aggregate) and for the 720mm cubes approximately 7.2
tonnes. The CH 50 can place 1.6 tonnes at 34 m, or 12 tonnes at 10m i.e. 4 and 30 no. 550
mm cubes, 2 and 13 no. 720mm cubes, or 1 and 8 no. 850 mm cubes. Thus the CH 50 can
place the largest cubes at full radius and 8 of the largest cubes even at 12m radius. Details
of the RB CH 50 are given in Appendix C.

Such a crane however weighs nearly 50 tonnes and would require a crest width of 6 m. The
necessary crest width is allowed for in the design.

If any dredging works were required, for instance to enable extension of the lengths of
revetment, then they would presumably be classified as capital works and a dredging
contractor could be brought in specifically to accomplish these works.

The Land Based Maintenance Unit

The Land Based Maintenance Unit will primarily be involved in dry season construction or
reconstruction of embankments and cross bars.

The over-riding importance of properly controlled compaction dictates that a direct labour
organization with appropriate plant and equipment be used. The land based unit therefore
includes plant for compaction, but it has been assumed a large element of the earthmoving
could be conducted manually, and by contract labour. If considered appropriate, hire contracts
could be let for the standard plant items required instead of purchase.

The land based unit includes the heavy crawler crane which could unload concrete blocks at
the site specific storage yards, and also assist in construction/repair of revetment sections
where placing of the concrete blocks is required, as detailed in the notes on the Marine
Maintenance Unit set out above.
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4.4

Counterpart Expatriate Staff

It is proposed that training of BWDB staff in works supervision, quality control, instrumentation
and management is undertaken by secondment of these personnel to the consultant's team
for the supervision of construction of the Priority Works. Further, the contractor(s) will be
required to give practical training to assigned BWDB staff in the use of specialized
instrumentation and equipment of the type to be used later in the monitoring and maintenance
of the works. Payment to the contractor(s) for this service will be subject to the Engineer's
certification that a satisfactory standard of training was provided.

Further, provision is made in the Priority Works contracts for the contractor(s) to assist the
BWDB for a period of one year after completion of the Works, i.e. to the end of the Defects
Liability Period, by assigning key personnel to provide training and practical experience in the
monitoring, operation and maintenance of the works. Depending on progress, arrangements
could be made under a separate contract to extend this assistance for a second year. By the
time that the Phase 1B and subsequent works are built, it is expected that BWDB will have
acquired sufficient expertise not to require further such assistance.

The general procedures for operation and maintenance will be covered in the Operation and
Maintenance Manual to be prepared by the consultants during construction, in consultation
with the contractor(s) and BWDB.

The performance of the River Training Works will be required to be fully monitored and
evaluated, and their impact on the river planform quickly recognised and analysed. In order
properly to evaluate the behaviour of the revetments and the river planform, and to modify the
monitoring programme in response to that behaviour, a detailed knowledge of the design
criteria and assumptions will be required. Moreover, the design criteria may need refinement
in response to the observed behaviour.

This is a very different function and requires a totally different mode of training and support
to the advice on operation and maintenance provided by the contractor's personnel. These -
roles would most naturally be executed by staff of the consultants responsible for the original
design. It is therefore proposed that a Technical Assistance programme be set up to provide
this service for the first two years (at least) after the completion of the works.

Such an arrangement would enable the designs to be refined and optimum maintenance
requirements to be formulated with the minimum of effort. It would also facilitate early
recognition of any unforeseen behaviour of the works or of the river in response to the works.

It is proposed that over the minimum two years duration of the Technical Assistance
programme, staff from the consultants' organisation be provided as follows:-

(i) River Training Engineer (RTE) - full time

(ii) Hydraulic Engineer/Morphologist (HEM) - part time
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These personnel would provide all the assistance required at level 2 in the organisation chart,
and the River Training Engineer would in addition give technical advice to management at
level 1.

Figure 4.1 shows the proposed organisation chart. It is suggested that for the first two years
of operation, counterpart staff be provided at each level of management. The position and
outline terms of reference at each level would be as follows:

(a)

(b)

Contractor's Staff

Chief Construction and Maintenance Adviser (level 1)

To assist management in the long term and day-to-day running of the unit, in planning
and scheduling maintenance operations and production of materials for maintenance
purposes; to advise in the procurement of plant for current and future needs.
Engineering Adviser (level 3)

To advise on the execution of construction and maintenance work, and to advise the
land and marine survey groups in consultation with the Data Analysis and Monitoring
Engineer.

Construction Supervisor (level 4)

To advise the Maintenance Units and the central casting and storage unit on the
practical aspects of construction and maintenance.

Technical Assistance Staff

The duties of the Technical Assistance staff would be as set out below.
River Training Engineer

()  Advising on the planning, programming and resourcing for appropriate survey,
routine preventative maintenance, and emergency maintenance in consultation
with senior BWDB and contractor's personnel.

(ii) Monitoring performance of survey, evaluation and maintenance teams and
reallocating resources, re-programming as required.

(i)  Supervising the work of the HEM in identifying unpredicted or potentially
dangerous behaviour of embankment works, revetment works and river planform.

(iv)  Identifying in conjunction with the HEM any deviation in data or behaviour from
design criteria or assumptions.

(v) Observing river bank movement relative to the BRE and advising on retirement
of the BRE.

(vi)  Identifying with the HEM priorities for future investment.



4.5

Hydraulic Engineer/Morphologist

The key role of this post would be to train the Unit's staff in order to ensure collection
of appropriate data, the validity of that data and its correct interpretation and evaluation
to ensure adequate monitoring of the works. This specialist would therefore liaise
closely with the proposed local Data Analysis and Monitoring Engineers, whole roles
would be similarly defined for the revetments and embankments and for the river
planform analysis.

Specific duties for this training and assistance role would therefore be to assist the local
engineers in:

()  Agreeing with the RTE an appropriate survey programme and supervising that
programme to ensure valid data collection.

(i)  Specifying appropriate satellite imagery for procurement by the BWDB and its
interpretation and evaluation in cooperation with FAP-19.

(i)  Supervising data storage on the relevant data bases and its subsequent retrieval
for performance analysis. This would be for both embankment and revetment
profiles and river planform using appropriate software packages.

(iv) Review of data collected for both river characteristics and performance of the
works and its comparison with the specific design criteria and assumptions for
the works.

(v) Refinement of river behaviour predictors.

This input could conceivably be achieved on an intermittent basis with say a 3 month
initial input to ensure implementation of the survey and satellite imagery programme
and subsequent inputs to ensure the continuing process of data collection, storage and
analysis at appropriate junctures.

Training in the use of marine survey equipment, survey database management, analysis
and evaluation, and satellite imagery processing and analysis

Procurement of the equipment for the above activities will need to be supported by
appropriate training packages.

It is proposed that the contracts for provision of the relevant equipment should include for an
initial period when the supplier would be required to carry out the activity for one complete
package of the relevant work.

The advantage of this approach is that the BWDB would then be confident that the whole

system works and that no unforeseen problems would arise on those areas of the work for
which only outline work procedures were provided.
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In the cases of the survey database and its use, and the satellite imagery processing and
analysis, Halcrow could provide the appropriate software and training support (and if so, the
desired hardware too).

The marine survey equipment and its use is, however, very specialized and it is proposed to
let a contract for the initial survey of all structures and the desired area of river planform. The
contract would include for training of the client's staff whilst executing the survey and also for
handover of the survey equipment and appropriate spares on completion.



5.1

5.2

5.3

54

CAPITAL AND RECURRENT OPERATION AND MAINTENANCE COSTS

Staff

The BWDB, counterpart and survey specialist staff are listed in Appendix D. In Appendix E,
the annual cost of the staff complement (including transport, etc) is calculated. For this
purpose it is assumed that the counterpart staff remain for two years after completion of the
works, i.e. during the Defects Liability Period and for one year afterwards. The exact duration
will, of course, depend on circumstances nearer the time.

Procurement of Survey Equipment

Orientative quotations have been obtained from various specialist organizations for the survey
equipment listed in section 1 of Appendix D. The information in section 3, covering satellite
imagery processing, was based on equipment recently purchased for FAP-4. Duties and taxes
on the various items of equipment were calculated as shown in paragraph 5.3 below. It is
assumed that all plant and equipment for the Sirajganj offices will be purchased during the
Defects Liability Period of the Priority Works.

Procurement of construction plant for on-going maintenance activities
Appendix F includes proposed marine and land based plant in sections 4 and 5.

New and secondhand prices have been obtained where possible. In the costing analysis it is
assumed that good condition secondhand plant will be purchased be when available. It may
be possible for BWDB to purchase some of the contractor's plant on completion of
construction, although this will depend on the proven suitability of the plant and on the
circumstances prevailing at the time.

Based on information received from the Customs Department, taxes and duty on imported
plant, equipment and materials have been calculated as follows:

Duty 50.0 % on CIF value
Surcharge 6.0 % eno
Advanced income tax 25 % A
Import tax 2.5 % L
VAT = 15 % on CIF + duty

=15 % on 150 % CIF 225 %
Total duty and taxes 83.5 % on CIF value

For electronic equipment, similar taxes apply except that duty is charged at 100 per cent CIF
value, leading to a total of duty and taxes amounting to 141.0 per cent of the CIF value.

Materials
The principal materials required on an annual basis have been assessed at a rate of use of

1% per annum of the quantities used in the Priority Works, except for the first year when it

5-1











































































































































	Page 1
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67

