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BWDB

Bangladesh Water Development Board

CDSP

Char Development and Settlement Project

EMG

Embankment Maintenance Group

FRB
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LCS

Landless Contracting Societies

LGED

Local Government Engineering Department

O&M

Operation and Maintenance

PMC

Project Management Committee

UP

Union Parishad
WM

Water Management
WMA

Water Management Area
WMC

Water Management Committee
WMS

Water Management System
1.
Introduction

It is commonly observed that maintenance is in many cases neglected in completed projects with an infrastructure component. After the infrastructure is constructed, its maintenance receives no attention and consequently at later stage the functioning of the structures involved deteriorates. Often such maintenance is not taken care of by the agency who built it because the allocation from the national budget is  insufficient.

With this in view and in accordance with the national policy, CDSP system guidelines were developed (annex: 5)  which give an outline of sharing of maintenance costs among its custodians (BWDB and LGED), local government institution (Union Parishad) and  the users.  On the basis of the system guidelines this maintenance plan was drafted. The plan can be seen as an operationalisation of the principles laid down in the guidelines for all the structures in the CDSP area. This plan will be a means to bring all involved parties (BWDB, LGED, UP and WMC) to one table to decide what maintenance is needed in any particular year, how much the costs will be and how these costs will be divided over the involved parties. This should lead to a situation in which structures are kept in working condition and maintenance is undertaken in the most efficient and cost effective manner.

1.1
Objectives


The main objectives of this maintenance plan are:

a) to introduce a standard and sustainable maintenance program

b) to stop deterioration of infrastructure

c) to involve stakeholders in maintenance

d) to get maximum benefit from the infrastructure

2.
System description and existing infrastructure

CDSP has four polders: Char Baggar Dona I and II (1740 and 2083 ha respectively), Char Majid (1281 ha) and Char Bhatirtek (1785 ha). Except Char Bhatirtek, all other polders characteristically fall within the catchment area of one sluice. Bhatirtek falls within the catchment of three sluices. The drainage catchment area under each sluice is considered a water management system (WMS). Following this nomenclature Char Baggardona I and II and Char Majid are individual water management systems.   Char Bhatirtek is divided into three systems: Nabagram, Kalmi  and Gangchil water management system. The Gangchil system is still unprotected because its sluice is as yet incomplete. 

There are thus six water management systems (WMS) in CDSP system areas. Each system is again sub-divided into 3 to 9 water management areas (WMA: each about 50- 150 ha) which are the lowest hydrological units of a system.

A water management committee (WMC) has been established in each system. The WMC’s are now the main focus of  the system’s operation and maintenance. Each system has the following infrastructure:

Systems
Infrastructure


Sluice

(No / vent)
Embankment

(km)
Khals

(km)
Pave road

(km)
Earthen road 

(km)
Bridge

(No)
Box Culvert

(No)
Pipe culvert

(No)

Char Baggardona I
1 (3-v)
13
21
-
20
1
4
28

Char Baggardona II
1 (3-v)
11
36
7
17
1
10
15

Char Majid
1 (8-v)
6
27
10
21
2
10
13

Nabagram
1 (2-v)
6
13
-
12
-
2
6

Kalmi
1 (4-v)
0.50
8
-
7
-
5
3

Gangchil
1 (12-v)
5
13
-
12
2
4
6

3.
Operation and Maintenance

3.1
Operation

Operation is  the manipulation the WM infrastructure (e.g. opening/closing gates, removing /installing fall boards, installing/erecting cross dams etc) by which the hydraulic condition (water level, discharge etc)  is controlled in a water management system.

Previously the overall operational responsibilities (sluice operation) were with its custodian agency (BWDB). One Khalashi was posted in each sluice location. The present policy of the BWDB as well as the government is that the users should operate the WM systems themselves. 

Accordingly the operational responsibilities of WMS (the sluice especially) has already been given to the respective WMC as per defined task and responsibilities and henceforth the system will be operated by the system users as per general rules laid down in the system guidelines.  

3.2
Maintenance

Maintenance  is defined as the action to prevent or repair the deterioration of infrastructure and to keep the physical component of a WM system in such a state that it can serve its intended function. It is the action taken on an infrastructure to retain its normal physical condition. 

3.2.1
Classification of maintenance:

Generally two types of maintenance are applicable for any water management infrastructure:

a) Preventive or routine maintenance : maintenance done on a continuous and regular basis to prevent deterioration. These are:

· Repair /closing  small breaches and public cuts of embankments  and earthen roads

· Repair rodent holes, jungle cleaning, turfing on slopes, repair of deep ruts and cart marks, slope repair, repair of potholes of embankments and roads

· Repair shoulders and slope  of  FRB and earthen  roads including jungle clearing/turfing

· Removal of cross dams from main and secondary khals  

· Removal of water hyacinth from the khals

· Removal of debris from the sluice fronts

· Repair of approaches of bridge/culverts

· Removal of debris from the bottom of the bridge/culverts 

· Greasing the sluice gate grooves

b) Periodic maintenance: maintenance done at a certain time interval when maintenance becomes mandatory to save the infrastructure. This interval is defined as  maintenance cycle. In some cases it is also called rehabilitation. Examples are:

· Resectioning embankments, earthen roads etc

· Breach closing ( big breaches) of embankments

· Canal bank protection work

· Carpeting/seal coating the FRB

· Reexcavation  of main,  secondary khals and outfall channels

· Silt removal from the sluice upstream and downstream 

· Any mechanical/civil work related to sluice including gate replacement/structure repair, apron repair etc

· Major repair of bridge/culverts including road approaches and bank protection work

· Replacement of broken pipes/collars of  pipe culverts 

· Greasing and painting the sluice gates/hinges

Apart from these two general types of maintenance another two more specific types can be distinguished:

c)  Emergency maintenance: This type can not be predicted and is unforeseen, may be due to natural hazards etc. maintenance needed due to sudden cyclones or tidal bores.

d) Rehabilitation: It is a major repair or replacement of the infrastructure, when normal repair or renovation is not sufficient anymore to have the infrastructure returned to its original function. In such a situation a major intervention is needed.

Emergency and major rehabilitation works are generally not included in this plan. Concerned departments will have to take up such works when these type of works becomes necessary due to natural disaster etc.

3.3
General  Maintenance requirements per infrastructure

Infrastructure-wise preventive and  periodic  types of maintenance are required from time to time. Even both preventive and periodic maintenance might be required at the same time. But if normal preventive maintenance is done on a regular basis, the cycle of periodic maintenance is extended. The infrastructure-wise maintenance requirements are discussed below: 

3.3.1
Embankments 

It includes sea dykes, interior dykes, marginal dykes and road cum-embankments. General maintenance requirements are: 

Periodic

a) Rehabilitation : resectioning

b) Repair of large public cuts 

c) Repair of  large breaches

Preventive

a) Repair of small cuts 

b) Repair of rain cuts, rodent holes

c) Repair of  small breaches

d) Repair of ruts developed on plying carts

e) Repair of  side (slopes) of eroded embankments and  the link approaches (roads etc)  

3.3.2
Drainage Khals

This includes main and secondary khals and outfall channels of sluices.

To achieve a good drainage network in the  system, most of the drainage khals have been excavated or re-excavated. Due to the location in the coastal areas and due to the fact that  many cross dams for diversified use are erected, the average maintenance cycle is short. The soil of this area is loose causing canal bank sliding, which is another cause of siltation. In an unprotected condition, in some cases the siltation rate is very high (0.30 m to 0.75 m/year). The rate in the outfall channels is extremely high ( more than a meter per year). After protection is made and sluices are installed, this rate has been slowed down (about 20 – 25 cm/year)  within the system. For outfall channels it may be effective to put cross bundh at its furthest end and make a small drain to allow inside flow in pre-monsoon. This may remove some silt at that time. In many cases cross dams are erected on main khals to have access to the homestead.

A:
Main khals

General maintenance requirements are:

Periodic

a) Rehabilitation: Reexcavation

Preventive

a) Removal of cross dams and fish traps (every year) before each monsoon

b) Removal and cleaning debris (weeds, water hyacinth etc)

B:
Secondary khals

General maintenance requirements are:

Periodic

a) Rehabilitation: Reexcavation

Preventive

a) Removal of cross dams and fish traps (every year) before each monsoon

b) Removal and cleaning debris (weeds, water hyacinth etc)

C:
Outfall channels

General maintenance requirements are:

Periodic

a) Rehabilitation: Reexcavation

b) Removal of silt from outfall channel

Preventive

a) Removal of cross dams, fishing nets and fish traps (every year) before each monsoon

b) Removal and cleaning debris (weeds, water hyacinth etc)

D:
Tertiary khals (drains)

Tertiary khals are not considered in this plan, as it is the responsibility of the individual users to maintain.

3.3.3
Sluices

It includes drainage sluice/regulator of different sizes and with a varying number of vents. These are generally having flap gates in the river sides and slide gates in the countrysides. There are few sluices  without slide lift gates at the countrysides. 

General maintenance of sluices can be categorized in 4 ways:

· Civil works: this concerns mainly aprons and embankment approaches; can be undertaken once  

        in  3-5 years.

· Mechanical works (regular: yearly): Removing all gates  every year in the dry season which are under deep silt; checking whether any  other requirements like seals, painting, greasing are needed and then refix. This is needed every year

· Mechanical works (optional): After removing the gates and regular checking, it may need rubber seal change, damaged gate replacement etc. These may be optional;  requirement could be once in every 3-5 years.   

· Debris cleaning:  During monsoon, it is necessary to clean the debris accumulated in front of the sluices

General maintenance requirements are:

Periodic

a) All civil works including structural damage, apron repair, approach repair

b) Repair/replacement of leaky flap and slide gates

c) Repair and replacement of rubber seals

d) All painting and major greasing works

e) All repairs of heavy mechanical in nature (hinges, bolts, welding) 

Preventive

a) Removal of debris accumulated in the country side during monsoon

b) Greasing the lifting devices (spindles and gate grooves)

3.3.4
Culverts

It includes cross drainage structure, pipe and box types of different sizes and with different number of vents.  Generally culverts are grouped into 3 categories:

· Box culverts: RCC, with 1-2 vent square opening (2.5m X 2.5 m ) 

· Pipe culverts: RCC pipes with dia more than 30 cm with head walls

· Pipe outlets  : pipes with dia upto 30 cm without head walls

General maintenance requirements are:

Periodic

a) Repair and replacement of  broken /damaged pipes and collars

b) Repair of structural damages

c) Repair of approach roads with large magnitude 

Preventive

a) Removal of silt from upstream and downstream channel

b) Removal of debris from  the bottom  

c) Repair of approach roads with smaller magnitude 

3.3.5
Bridges

It includes bridges and foot bridges. Maintenance requirements are:

Periodic

a) Repair of eroded approach roads of large magnitudes

b) Repair of wearing course of the deck/ slab

c) Repair of structural damages

Preventive

a) Removal of silt from upstream and downstream channel 

b) Repair of eroded approach roads with smaller magnitudes

c) Removal of debris  from the bottom

d) Cleaning of the weap hole

e) Cleaning of the rain water pipe from the top deck

3.3.6
Feeder Road - B (FRB)

It includes pavement roads. Two types of maintenance are required:

· Every 5 years  periodic maintenance is required (seal coats etc)

· Earth work maintenance : shoulders repairs, potholes, link approaches are to be repaired every year.

General maintenance requirements are:

Periodic

a) Rehabilitation: seal coat on prime coat.

b) Repair of the road damage due to off take of earthen roads

c) Repair of damaged shoulders and side slopes

d) Repair of potholes

e) Repair of road damage due to stagnation of surface water from carriage way

Preventive

a) Repair of rain cuts/rodent holes on slopes and shoulders

3.3.7
Rural Roads (earthen)

It includes earthen roads of different types as per specifications. These are:  

i. Type RR1: with 16’ crest width

ii. Type RR2: with 12’ crest width

iii. Type RR3: with  8’  crest width

General maintenance requirements are: 

Periodic

a) Resectioning

b) Maintain cambering

Preventive

a) Repair of rain cuts, rodent holes and potholes

b) Repair of ruts developed due to plying carts etc

c) Repair of damaged slopes

d) Repair of uneven crest due to rainfall/traffic movement.

3.4
Maintenance responsibilities

As per  general rule,  maintenance responsibilities lie mainly with the agencies concerned (BWDB and LGED) as they are the custodians of the infrastructure. But in view of the burden that this implies to the agencies concerned and of the neglect of maintenance in the past, the consensus is emerging that all parties involved  (BWDB, LGED, UP and WMC) should share the cost of maintenance. That is why a memorandum of understanding (see sec. 3.5) was made in CDSP between different parties who should take responsibility and share maintenance cost. This cost sharing was assumed to take several forms such as involvement of Union Parishad (UP), voluntary labour organized by UP/WMC, involvement of local people who are direct beneficiaries of the system and who could make contributions. It has to be investigated if more ways to mobilize local resources to be used in maintenance can be identified.   

Periodic maintenance often is costly and requires professional labours (steel works, concrete, painting etc) which can not be undertaken by voluntary labours. However, periodically funds become available from different avenues such as related development projects (rural development), donors, NGOs, FFW, Thana and Zila Councils etc. WMC should develop alertness to collect information on such avenues. They should collectively approach and apply for it. Regular contact with UP, UP Chairmen, Than and Zila Councils and similar agencies, may prove very  effective in O&M resource mobilization. 

3.5
Memorandum of understanding on maintenance among different  parties

With a view to improve and standardize the water sector O&M, CDSP’s system guidelines put more emphasis on involvement of local government institutions (Union Parishad). Once the UP is involved, it will be easier to motivate stakeholders to involve themselves in maintenance. For this purpose, concerned agencies (BWDB and LGED) and the Chairmen of the Union Parishads within the system areas were brought to a meeting initiated by CDSP. In that meeting a detailed discussion was held about the present system O&M and recommendations for the future maintenance were made. The meeting (held on 16 June, 1998, see annex: 4) categorically accepted the following basic recommendations on sharing of responsibilities with regard to maintenance.  Minutes of that meeting  have been circulated to all concerned. The Project Management Committee (PMC) and concerned agencies (local branches of BWDB/LGED) have approved the contents of the minutes. For final approval, the PMC has recommended  to BWDB to forward it to the National Steering Committee.  The outcome of the meeting in June forms as such the basis of this maintenance plan.

COST SHARING AGREEMENT BY DIFFERENT PARTIES

The following O&M responsibilities and  cost sharing  has been agreed and decided in the                  meeting with BWDB, LGED and Union Parishad on a joint meeting on 16.6.98








Name                  of  infrastructure
Type of maintenance
Responsibilities
Remarks

BWDB

Embankment:
Periodic maintenance: rehabilitation,

re-sectioning, breach repair
BWDB on priority basis
Every 3-5 years


Preventive maintenance : repair rain cuts, small breaches etc
UP on regular basis (in coordination to WMC)
Every year

Sluice
Periodic maintenance: gate replacement, major structure repair, painting, silt clearance.
BWDB on priority basis
Every 3-5 years


Preventive maintenance: minor gate repair, greasing
BWDB on priority basis
Every year


Preventive: painting, cleaning debris
WMC with users
During monsoon

Main Khals
Periodic : Reexcavation
BWDB on priority basis
Every 3-5 years


Preventive: Removal cross dams, nets, other WM obstacles
UP on regular basis (in coordination to WMC)
Every season

Secondary Khals
Periodic: Reexcavation
BWDB on priority basis 
Every 3-5 years


Preventive: Removal cross dams, nets, other WM obstacles
UP on regular basis (in coordination to WMC)
Every season

Tertiary Khals
Preventive: Repair
WMC and users
Every 3-5 years

Borrowpit
Periodic: reexcavation

Preventive: Cleaning etc
UP: UP to initiate leasing process as per govt. rules
Every 4-6 years

LGED 

Feeder Road - B
Preventive: Earth work
UP on regular basis (in coordination to WMC)
Every year


Periodic: Carpeting work
LGED
Every 3-5 years

Rural roads(earthen)
Preventive: earth work
UP on regular basis (in coordination to WMC)
Every year

Bridge
Preventive: approach repair
UP on regular basis (in coordination to WMC)
Every year

Box Culverts
Preventive: approach repair
UP on regular basis (in coordination to WMC)
Every year

Pipe culverts
Preventive: earthwork
UP on regular basis (in coordination to WMC)
Every year


Periodic: Pipe replacement
LGED

Every 2-3 years

The above table clearly gives an indication who will do what. It was agreed that the concerned departments (BWDB and LGED) would carry out all periodic maintenance. The Union Parishad in close coordination with the WMC and the users will carry out the preventive or routine maintenance. Annexes  2-A to 2-F of this plan are accordingly made to show this cost sharing by the concerned parties.

The emergency and major rehabilitation types of maintenance that might cause due to natural disaster etc will generally be taken up by the concerned departments. These are not considered in this plan. 

In the recent past maintenance of the infrastructure was not much needed and not also well attended by the agencies (BWDB and LGED) as well as the UP and the WMCs. The reason is that the infrastructure are all newly built during the past 3-4 years of CDSP project period. Now the demands of maintenance started. After formation of WMCs in all the polders, basic O&M training and responsibilities of infrastructure maintenance were imparted to these WMCs. With this, it was observed  in few cases that the WMCs took some basic steps to maintain the infrastructure. For example, in Char Majid  and Char Bhatirtek  WMC with the help of local people repaired earthen roads. Similar examples are noticed in Char Baggardona II where the users on voluntary basis repair earthen roads. Union Parishad was also involved in repairing of public cut on northern embankment in Char Baggardona II, which was cut by the outside people. Union Parishad Chairman collected voluntary labours from around the public cut area and repaired the cut. The WMC of Char Baggardona I also made many campaigning through mike (microphones) on care and maintenance of the infrastructure, such as not to destroy embankment slopes by  ploughing and to motivate people to repair petty earth works in embankments and roads.

A second roundtable among the parties concerned were arranged on 11 March, 1999 in which the plan has been presented to the table by critically analyzing each steps. All concerned were present and participated in the discussion. A detailed minutes regarding the decisions taken on this plan is annexed(annex  6).

3.6
Maintenance need assessment

The CDSP consultants did initial assessment of the structural deterioration. These initial assessments were discussed with the users in all WM systems. Their recommendations were incorporated when final assessments were made.

4.
Maintenance plan

The plan consists of two steps. 

a) Firstly the maintenance cost/requirements of individual infrastructure in all the systems are assessed within the time frame of next five years. The five-year maintenance plan is designed in which year-wise and infrastructure-wise maintenance  estimates are made. Preventive type maintenance is planned on yearly or bi-annual basis whereas rehabilitation works are planned on a maintenance cycle basis that is assumed to be 5 years.  At the end all costs are merged to come to an annual average value and  average annual costs per piece of infrastructure are calculated. Unit average costs per year per infrastructure are also calculated. An average maintenance costs per unit of the system’s (project’s)  gross area (see annexes:  1-A, 1-B, 1-C, 1-D, 1-E, 1-F) are arrived at.

b) The second part of the plan is very important. It gives a system-wise proposal for a division of costs as assessed in the first step (annex 1) among the parties concerned (BWDB, LGED, UP, WMC and users) on a yearly basis. ( see annexes:  2-A, 2-B, 2-C, 2-D, 2-E and 2-F). The annual average costs for both periodic and preventive maintenance are distributed among the cost sharing parties concerned. These annexes give reflections on different parties concerned who are involved in maintenance cost sharing in different forms. 

The major parties are the government agencies (BWDB and LGED) who are the custodians of these infrastructure. Generally periodic types of maintenance will be carried out by these agencies because of their technical considerations and professional skillness in maintenance.

Union Parishad is another important party in this maintenance process. It will contribute maintenance funds from different sources like Thana/Zila Parishad, internal taxes (if possible), arrange voluntary labours and from its own maintenance sources (FFW etc).   

Water Management Committees can also collect contributions from UP, NGOs and from local elites. These will come under “contribution”  column in this plan. 

It was observed that many people built cross bundhs and fish traps/nets (obstacles) on the main course of the drainage khals, but never these are removed. This maintenance plan gives an outline idea that if those temporary obstacles are not removed, the WMC will force those offenders either to remove those or to pay for their removal cost. This will come under the column “person who built/made it”.

The possibilities of local resource mobilization were also considered. One of these possibilities is the use of potential khal/borrowpit water bodies, which can be leased to private parties for fisheries as per government rule. This will be an important  source of income to the WMC. Other possibilities are use of embankments and roads for plantation. These resources, if indeed collected, can be handled by WMC and would be utilized for O&M purposes. This component is defined as “own resources” in the plan. Generally preventive types of maintenance are to be undertaken by the WMCs. 

The plan also includes an important aspect, the task and responsibilities of WMCs ( annex : 3-A). The WMC has been given special tasks of campaigning and motivational work with regard to decision making on gate opening/closing, cross bundhs/fishing nets removal from the khals, minor repairing campaigns etc.  Implementation plans  for BWDB, LGED and UP are also included (annexes: 3-B, 3-C and 3-D) in this plan. These are required because of their (BWDB, LGED and UP) responsibilities towards maintenance activities. These implementation plans are the general practices each organization follows in a fiscal year. 

4.1
Assumptions

In preparing this plan, few assumptions were made in calculating and estimating the costs of maintenance of different infrastructure. Initial assessment was made on the basis of present condition of the infrastructure.

(a) Embankment: Most embankments are in good condition except a few public cuts. Resectioning is needed in a few reaches. If preventive maintenance is undertaken by deploying EMG (embankment maintenance groups) the embankments cab be maintained in good shape. 

(b) Drainage khals (main and secondary): It is assumed that average siltation rate in the drainage khals is 20-25 cm/year inside the system. Average CDSP cost is applied with 10% overhead (inflation);  20-30% of the CDSP average costs are applied based on the observation that all the systems by now are protected and siltation is reduced. Another consideration was that deeper depths could not be achieved at this moment. Deeper depths can help water storage but collapsing  sides are a major cause of siltation due to loose soil characteristics in char areas. So it was recommended to allow depths to the extent that drainage is possible.

(c) Sluice: For sluices  the following four steps were considered:

i. Civil works: which needs to be done every year includes silt clearance of gates and other related  works such as repair of aprons and embankment approaches.

ii. Mechanical (yearly): take out all gates (flaps and slide) every year, grease and refix them.

iii. Mechanical (optional): while gates are taken out, if any repair is needed such as rubber seals change, minor repair of hinge/bolts etc should be undertaken at this stage. This may not be required every year but once in 2-3 years.

iv. Debris cleaning: During monsoon huge debris is accumulated in the countryside which has to be cleaned on regular basis.

(d) Borrowpits: borrowpits can be used and maintained by users. Mainly slope maintenance and excavation is required.

(e) Feeder Road: includes earth work and shoulder repair every year and silt coat on prime course in every five years.

(f) Rural earthen road: should be undertaken every year as preventive measure. If done on regular basis, the cost will reduce in the  subsequent years.

(g) Bridge: Generally bridge approaches need repair every year. Debris cleaning from under the deck is also required.

(h) Box culverts: Approach roads and debris cleaning is required.

(i) Pipe culverts: earth work in approach roads and head wall repair. About 50% pipes replacement is needed in a span of 3-5 years. 

Based on the above assumptions the cost estimates were made. An actual survey was not done. Actual measurements have to be taken prior to execution of the maintenance work. Present BWDB/LGED schedules of rates are consulted. These are also compared with users. Many users, WMC, UP Chairmen/members gave as their opinion that if they do the work in a non-formal way, the formal rate (BWDB/LGED) can be reduced to 20-50%

4.2
Maintenance schedule

An initial maintenance schedule of the WMC (task and responsibilities in maintenance) is included in this plan. This schedule should be followed to achieve regular and effective maintenance. Manager of WMCs should take the lead in close coordination with the BWDB/ LGED and  Union Parishads. The implementation plans of BWDB, LGED and UP are included in this plan. Details are shown in  annexes: 3-A, 3-B, 3-C and 3-D. These are required because of their (BWDB, LGED and UP) responsibilities towards maintenance activities. These implementation plans are the general practices each organization follows in a fiscal year. 

7
2

