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1.
staffing of the land and water programme

When CDSP’s first phase started, in September 1994, the planning was that the staffing of the Land and Water Programme would include a long term Bilateral Associate Expert (BAD), financed by the Dutch Government. As it turned out, the BAD arrived in May 1996, more than 1.5 years late. In continuous anticipation of the arrival of the BAD, no efforts were made to recruit a Land and Water Engineer locally.

The BAD had to go on leave by the end of June 1996, for health reasons,  and returned by the middle of October, thus missing the major part of the 1996 monsoon. The health problems continued, however, and by the end of April 1997, the assignment came to an early end. About that time, CDSP’s first phase came to an end as well, but the Project was expecting an extension up to July 1999, which, however, had not been approved yet. In order not to lose another monsoon, but without a basis for a long term arrangements, a provisional solution was found in appointing an expatriate  junior consultant, who stayed only for a few months. When approval of the extension came off, finances were made available to recruit another junior expatriate consultant. For budgetary reasons, however, his assignment was cut into two: one period of about 3 months from October to December 1997 and one period of about 8 months from April to December 1998.

Early November 1996, a local Land and Water Engineer was recruited, who stayed on the Project for about one year. The reason for his leaving was a growing emphasis on Operation and Maintenance (O&M), instead of land and water engineering. A local O&M engineer joined the Project in August 1997 and is expected to stay until the end of the present phase.

The expatriate or senior Land and Water Engineer visited CDSP at least 8 times for stays of more than about a week duration. Mission reports have been submitted about each mission. In addition he paid some short visits, when required and when in the country. Not all these visits have been concluded with a mission report.

2.
participatory water management

2.1
The model under LRP

There was quite an evolution in concepts about participatory water management in the country during CDSP. In the char area they had their roots in the Land Reclamation Project (LRP), CDSP’s predecessor. The history will be summarised here, without pretending to be complete, while focusing on water management matters.

Under LRP about 30 co-operative societies were settled in the Baggar Donna I area, each co-operative comprising about 30 families, a family farming about 1 ha. The land of each co-operative society was surrounded by a surface drain, which in turn had connection with the secondary and primary drainage system. In this way, so called tertiary drainage units came into existence, while the drains surrounding them could be considered tertiary drains.

The tasks of the co-operative societies, after settlement, were:

· To act as pressure groups to enforce legal land allocation.

· To serve as a channel for credit disbursement.

· To be starting points for the organisation of women in productive activities.

· To facilitate social development.

· To be an effective forum to organise tertiary water management and maintenance.

· To be a channel for O&M of the primary and secondary water infrastructure.

The first four tasks will be left as they are. The last two are of interest for this report for two reasons:

· The mixture of social and technical targets, which in hindsight looks somewhat curious.

· The fact that a tertiary drainage system was provided, while O&M responsibilities extended even up to the primary system.

After LRP, and certainly after the interim phase between LRP and CDSP, with limited project activities, the model appeared not sustainable.

2.2
Participatory water management in Bangladesh during CDSP

2.2.1
The 1994 guidelines of the Ministry of Water Resources

At the start of  CDSP, there were guidelines of the Ministry of Water Resources specifying fields of participatory water management. These fields were:

· Planning and design.

· Actual management.

· Maintenance and cost recovery.

· Involvement of beneficiary groups.

The guidelines foresaw:

· Establishment of Project Councils.

· Establishment of Water Management Organisations at three levels:

- Groups, at the level of the smallest hydrological unit.

- Committees, as soon as two or more groups were involved.


- Associations. 

There was no clear indication of what the smallest hydrological unit was. Project Affected People (PAP) or beneficiaries other than farmers, were to be represented at Project Council level, rather than at Water Management Organisation level.

2.2.2
The SRP proposals

In 1998, the Systems Rehabilitation Project (SRP) launched new proposals with respect to Participatory Water Management. Their merit was that they recognised the role of local government, the Union Parishad (UP), in water management, an issue that had been neglected in the discussions.

SRP foresaw the establishment of Water Management System Committees at thana level to handle water management matters. Such committees would have a similar status as the existing thana development co-ordinating committees. Union chairmen were supposed to play an important role in the committees. At a lower level, SRP proposed a Water Management Block meeting, not a Water Management Block Committee. The Water Management Block meeting could be convened by the Water Management System Committee, if required. The Block meeting might assign compulsory tasks and duties and impose mandatory contributions on individuals and groups of stakeholders.

2.2.3
The 1998 guidelines of the Ministry of Water Resources

The 1998 guidelines of the Ministry of Water Resources maintain the three tier set-up of the earlier version, with a slight change in terminology. The lowest level was named Water Management Group, the second level Water Management Association and the third Apex Water Management Association. The Water Management Association consists of office holders of the Water Management Groups together with representatives of other recognised occupational groups and women groups.

The area under a Water Management Group would be smaller than 1,000 ha. The groups do not need to be registered and could be established without founding document or bylaws. Groups may form associations. Associations covering areas of a few thousand hectares, may form Apex Water Management Associations. Associations and apex associations must be legally registered. BWDB and Local Government will develop procedures for recognition of groups, associations and apex associations.

The terminology Water Management System was reserved for areas under a Water Management Association and higher. The boundaries of systems are mainly delineated on hydrological grounds.

Local Government Councils, from the level of the Gram up to the District, may take the initiative to form Joint Water Management Committees for systems largely lying in their areas. Representatives of BWDB and local government departments, if required, will be members of the joint committees, however, local stakeholders and residents, representatives of associations and groups, must always constitute a voting majority. 

2.3
CDSP’s choices

2.3.1
Initial choices

In a change from LRP, CDSP abandoned the link between drainage issues and land settlement. But also with respect to the set-up of people’s participation, CDSP followed a different approach. There were two reasons for that. First, CDSP’s activities were not confined to water management only. The Project was intended to be multi-sectoral, including activities such as agricultural extension, provision of sanitary and health facilities, education and others. The second reason was, that CDSP’s project area consisted of three separate areas, which were small by water management standards, be it that those areas contained well defined water management systems more or less independent from their surroundings.

From the beginning CDSP opted for the establishment of Polder Committees (PC) and Sub-Polder Committees (SPC), which participated in the multi-sectoral planning process. As water management was one of the activities, the PCs and SPCs handled water management matters as well.

Later during the Project, as planning made place for implementation and still later for O&M, the latter being mainly O&M of roads and water infrastructure, the need for Water Management Committees (WMC) grew. CDSP developed its own WMC guidelines, which for reasons of history and size of the project area, do not fully synchronise with the Ministries guidelines of 1998. The text of CDSP’s guidelines can be found in the Maintenance Plan, which will be discussed at the end of this report. It is important to note that in the CDSP guidelines, the role of local government, mainly at union level, is fully recognised. This reflects the actual situation. Union parishad members, ex officio or not, have always played an important role in CDSP activities.

2.3.2
Present situation

With the 1998 Government guidelines on the table and CDSP entering a new phase of life, the question has been raised what the future will be for the PC, the SPC and the WMC. The thinking is that the PC and SPC will disappear soon. As for the WMC, due to the small size of the polders, it will be candidate to become a Water Management Group, possibly merging into a larger association with surrounding groups. 

The statements above should not be interpreted as meaning that during the coming phase, CDSP should already do away with PC, SPC and try to fit the WMC into a larger structure. The PC and SPC have proven their value and in the future CDSP’s activities  will remain multi-sectoral, requiring feedback from the population, from the planning phase on. The WMCs of CDSP at present play a crucial role in the development of an O&M structure in which CDSP is quite advanced, given its Maintenance Plan to be discussed elsewhere. So, CDSP should proceed on the same road it is on, keeping one eye on Government guidelines and the other on its own targets.

The present situation is that WMCs have been established in all four CDSP areas, including Baggar Donna I. The latter area is worth mentioning as CDSP, due to its Terms of Reference (TOR), mainly undertook rehabilitation activities in the area and little monitoring. The efforts made to extend O&M activities to Baggar Donna I serve to prepare the area for the following CDSP phase, under which all four polders will have the same status. The two Baggar Donna areas and Majid each have their own WMC.

The situation is different in Bhatirtek. In Bhatirtek the construction of two sluices, Nabagram (CDSP) and Kalmi sluice (sluice 17), has been finished, one by CDSP (Nabagram) and one by the Coastal Embankment Rehabilitation Project (CERP). The latter, Kalmi sluice, is under  additional consideration, as the sluice has been equipped with flap gates only, lacking sliding gates, which are essential to retain water, when outside water is low.

A third sluice, Gangchil sluice (sluice 3) is still under construction by CERP. When it is finished, it will drain land within the present CDSP area and land outside. The boundary between the two areas is not water tight. Certainly as long as the sluice is not functioning, water may enter the CDSP part from outside. The incoming water does not affect the Nabagram and Kalmi areas, as their boundaries are more or less closed.

In view of these complications and also because of the population’s uneasiness with respect to assuming  responsibilities for unfinished sluices, land users in Bhatirtek still preferred one WMC for each sluice, as in the case of sluice committees and CDSP has agreed to that. So three WMCs were established in Bhatirtek. For the Gangchil area provisions have been made for the situation after sluice completion, when the area under the jurisdiction of the WMC will have to be extended. That should be part of the programme for the coming phase. Above the three WMCs a federation of WMCs has been created, covering the entire Bhatirtek area. In view of the Government guidelines, it would be better to use the terminology Association instead of Federation.

3.
the physical environment

3.1
Data available

This chapter discusses the data collected during CDSP, on rainfall, groundwater, surface water levels and salinity. The data can be found in two documents:

1. Status report on Drainage Study (CDSP Technical Report No 6, April 1997), hereafter to be called the Status Report, which concluded the data collection under supervision of the BAD.

2. The Annexes 1, 2 and 3 of this report, which give a full account of all data collected after 1996.

Due to the staffing problems of the Land and Water programme, there is lack of continuity in the data. In addition, the late completion of protection works in Char Majid and Char Bhatirtek, caused data collection to start late there.

The data LRP left behind, are documented in a fragmentary manner and after the project finished, during the transition phase between LRP and CDSP, data collection on rainfall, water levels and salinity was not continued. A final LRP report, compiling its data and experiences, is not available in the country.

3.2
Rainfall

3.2.1
Evaluation of rainfall data 

Long term, daily rainfall data are available from Noakhali station, which has a record since 1976. After March 1997 no data have been collected yet from the Meteorological Department by CDSP. The data set discussed here is the same as the one used in the Water, Soils and Crops report (CDSP, will be published in June as Technical Report), hereafter to be called the Crops Report.

The daily rainfall figures of the Noakhali station are available  in CDSP’s files. Annex 1.1 lists the monthly totals, the annual totals and the monthly and yearly average sums. Table 1 of this report shows the maximum, minimum, median and quartile values for every month and the yearly totals. It should be noted that the figures for the different months and the yearly totals, listed on the same line in the Table, in most cases have occurred in different years. They are not related. The table provides a means to determine whether a particular month or year during CDSP’s lifetime has been dry, wet or average.

As it turns out, all years of which there are records, 1994, 1995 and 1996 have been rather wet. The yearly totals are between the second quartile value and the maximum. 

To monitor the rainfall in the different polders, rainfall data were collected at the site offices. As there is only one site office for both Baggar Donnas, there is one rain gauge there. The daily figures have been presented in the Annexes 1.2 up to 1.4. Monthly and yearly totals, are shown in Table 1. There are quite some months with missing data.

The available data of Noakhali station and those of CDSP, barely overlap. It is therefore not possible to determine whether there are great differences between the coastal chars and Noakhali station. For the same reason it is not possible to make checks on the accuracy of either data set.

There are two conclusions:

· Great attention should be given to the continuity of rainfall recording in the polders for the data to be useful.

· CDSP’s files with respect to the Noakhali data should be updated. It usually takes time before official data are approved and a full update up to 1999 may not be possible. However, it should be checked whether the 1997 or 1998 records can already be obtained.

3.2.2
Analysis and drainage requirement

Using the Noakhali records, the Crops Report determined quartile values of 10-days sums. The daily rainfall intensity derived from these sums is about 30 mm/day, for the upper quartile and about 15 mm/day for the lower, during the months June to August. The monthly values of Table 1, being monthly figures, yield comparable values. Apparently for periods between 10 and 30 days there is little change in average rainfall intensity. The data also show that during relatively dry monsoons (lower quartile values) rainfall still exceeds evaporation by far. Evaporation values are expected to be 3-5 mm/day, so there is a daily surplus of about 10 mm/day during dry monsoon months. 

The upper quartile values may be used to derive a drainage requirement to be used in drainage design. If one subtracts from the average value of 30 mm/day an evaporation of about 4 mm/day, the requirement becomes 26 mm/day, which is equivalent to a drainage requirement of about 3 l/sec.ha.

Against this one may argue, that 10 days are a rather long period to base a drainage requirement on. If one would do the same analysis for 5 or 3 days periods, the drainage requirement would be higher. This is correct. However, water storage on the land is large. In addition, as discussed in the chapter on Design and Implementation, drain densities are low. The overall evaluation is that 10-days rainfall amounts form a good basis for a daily drainage requirement. The evaluation is also based on the experience of the Compartmentalization Pilot Project (CPP) in Tangail, where similar conditions exist and where peak drainage discharges remain below the 10-days rainfall excess.

A final answer in the matter could only be obtained from discharge monitoring. However, as explained in the Design and Implementation chapter, such monitoring is rather complex and costly, while results will remain confusing due to uncertainties in other parameters.

The Status Report concludes that LRP and BWDB used a drainage requirement of 38 mm/day or 4.4 l/sec.ha in their designs. In view of the fact that design capacities of the drains so far have not been a major problem, on the contrary there may be over-capacity, one may scale the drainage requirement down in future designs.

3.3
Soil salinity

To establish continuity between LRP’s and CDSP’s soil salinity measurements, a summary of LRP results has been published in CDSP’s Mission Report No 12, October 1995. Later, it was decided, that the subject of soil salinity better be transferred to the Soils and Crops section of the Project. The responsibility for the co-ordination of soil salinity measuring programmes, consequently moved to the Agricultural Extension Specialist.

The Crops Report refers to this summary in Mission Report 12. It discusses the relations between soil salinity and cropping to a sufficient extent and there is little need for an additional analysis. One remark needs to be made. The Crops Report recommends to incorporate salinity as a factor in the land classification. To be able to do that, it is necessary that soil salinity be mapped.

There is some doubt whether this recommendation can be followed. Soil salinity is dependent on a great number of physical factors, some of them erratic, and on time factors. With respect to time, two parameters are important: the month of sampling and the duration of time since the last major flooding with saline water occurred. For mapping purposes, the first parameter requires that sampling of an entire polder be done in a rather short period of time. Considering also the many physical factors involved, it may not be possible to achieve a satisfactory soil salinity map. If the Project wants to proceed with the recommendation, it should do so first on a trial basis, one area at the time.

3.4
Groundwater depth

3.4.1
Introductory remarks

Because of LRP’s experience that the salt content of the groundwater was highly erratic, monitoring of groundwater salinity was discontinued during CDSP. Only data on groundwater depths were collected. It should be noted that at the time CDSP started groundwater measurements in the Baggar Donnas, LRP’s piezometers had been disturbed and new piezometers had to be installed.

Daily measurements, as far as available, are provided in Annex 1, on the same sheets as the daily rainfall. Data from before April 1997 are also available in the Status Report. Table 2 gives a summary, monthly averages, maxima and minima.

All groundwater levels are in m PWD and not in m below the land surface. Land levels at the location of the piezometers are shown on the sheets. It is important, however, to realise that those land levels are not representative for the lands in the respective polders. The piezometers were installed in the compounds of the field offices, the surface of which was raised to keep the compounds above average flooding conditions. As discussed in the section on mapping, there is no satisfactory assessment of average land levels in the CDSP areas.

3.4.2
The measurements

Measurements in the Baggar Donnas started after the monsoon 1996, those in Char Majid in February 1997 and in Bhatirtek in January 1997.

The purpose of the ground water measurements is:

· To establish whether differences in groundwater level exist between the three areas.

· To collect data about the behaviour of the groundwater, in particular about its depth during the dry season.

· LRP mentioned the existence of the so called deep drainage flow, groundwater flow from the chars to the sea, in the Baggar Donnas. It is of interest to see whether that flow also occurs in the other CDSP areas. For that purpose, three piezometers are required, with filters at different depth.

Char Baggar Donna. Average ground water levels during the monsoon in Char Baggar Donna are at about 4.6 m PWD, which is about the level of the surrounding land. There is little difference between the deep and shallow piezometer during those months. During the dry season water levels may drop as deep as 0.3 m PWD. When groundwater levels fall, during longer periods of time after October, a difference between the shallow and the deep piezometer shows up. This indicates that a deep drainage flow occurs. The difference may be as much as 0.6 m (April 1998). A quantitative estimate of the deep drainage flow in mm/day can not be given, however.

Char Majid. Average groundwater levels during the monsoon are about the same as those in Baggar Donna although somewhat higher (4.6-4.8 m PWD). There is little difference between the deep and shallow piezometers during those months. Water levels during the dry season do not drop as deep as in the Baggar Donnas. The greatest depth recorded is 1.53 m PWD in May 1997. After initials rains, groundwater tables start rising again. Also in Majid there is a difference in level between the deep and shallow piezometers after the monsoon, which is more than a meter in March and April 1998. The difference occurs particularly between the deep piezometer and the one of medium depth. It seems as if it becomes noticeable later after the monsoon, than in the Baggar Donnas.

Char Bhatirtek. Average groundwater levels during the monsoon are considerably higher, 5.4-5.6 m PWD, than in the other areas. This reflects the higher land levels in Bhatirtek. Already during the monsoon, there is a consistent water level difference between the shallow and deep piezometer of about 0.2 m, which continues after the monsoon. The difference reaches values of more than 1.5 m during May 1997, which is larger than in Majid. However, the groundwater does not drop as deep as in the other areas. The greatest depth recorded is about 2.2 m.

3.4.3
Deep drainage flow

In conclusion, there are similarities and differences in groundwater behaviour between the different areas. In all cases there is a deep drainage flow. Differences probably reflect characteristics of the land, water levels in surrounding areas, the permeability in the sub-soil, or still others. It is important to know, however, that the groundwater depth is influenced by other factors than evaporation alone. Deep drainage flow plays a role.

Groundwater tables drop so deep that ponds and other surface water bodies will feel the impact, although the effects can not yet be predicted. Although the conclusions from the groundwater measuring programme are still somewhat vague and have limited impact on the methodology for char development, it is recommended to install similar piezometer sets at future field office sites in new areas. It is important to identify differences in conditions. Groundwater is a basic physical component and its behaviour should be followed.

Although the existence of deep drainage flow in all three areas has been established, its magnitude is unknown. The question is whether it is relevant to know more about it. There should be no illusion that deep drainage flow can be slowed down. The most practical applications would relate to fish ponds. According to CDSP’s Technical Report No 20 (Culture fisheries in coastal chars, April 1999), 30% of the fish ponds never dry out, 44% dry out in March and April. Before March, 16% dry out and after April 10%. Seepage (deep drainage flow) is considered the main cause. To reduce it organic manure is recommended. 

Evaporation from fish ponds is expected to be larger than seepage. It may be effective to slow evaporation down, or, there may be cases where seepage is incurable. Seepage from fish ponds is probably very location sensitive. Soil conditions may be important but also the distance to embankments. Fish ponds near embankments are expected to receive positive inflow through the embankments. If that is substantial, the ponds will have a higher salinity than in the case there is only negative seepage.

A measuring programme can be designed to know more about such matters. However, the programme is expected to be somewhat complicated, although not expensive. Because of its complexities it is advisable to pay attention to the design of the programme and to have it supervised by a Bilateral Associate Expert.

3.5
Water levels at the sluices

3.5.1
General

Annex 2 contains the daily measurements of water levels and salinity levels inside and outside the polders, near sluices. The tables 3 and 4 give monthly averages. Measurements in the Baggar Donnas started in November 1996. The 1996 records are available in the Status Report. The 1996 monthly averages have been included in the tables. The 1996 data have not been included in the annexes.

No water levels were collected at the Char Majid sluice. After the sluice was completed, in August 1998, there were difficulties with the operation of the gates. A temporary embankment was maintained outside the sluice which prevented water levels to be measured. In Bhatirtek water level measurements started at Nabagram sluice in January 1998, after the sluice had been completed during the 1997monsoon. 

Water level observations were done three times a day. The daily values in the Annex are averages of the three readings. In 1998 a start was made with the recording of gate openings. If a gate was closed a 0 was put down, for an open gate a 1 and for a partially opened gate a 0.5. The Baggar Donna sluices have three gates, so the maximum value is 3. The Nabagram sluice has 2 vents and the maximum value is 2. As gate openings were recorded three times a day and the values were averaged for the day, decimal values different from .5 may appear.

3.5.2
The Baggar Donnas

After the monsoon, water levels inside the Baggar Donna polders drop off gradually to levels of about 1.5 m PWD. When the rains return, the water levels shoot up again. There are differences between the years. The year 1998 seems to have lower levels outside the monsoon than 1997. There are also difference between the two polders: Baggar Donna II consistently has lower water levels inside than Baggar Donna I, although the differences are small. The inside water levels fall despite the fact that outside water levels remain relatively high. During the heart of the dry season, the sluices remain closed and, as Table 4 shows, salinity levels near the sluices, are high.

The conclusion is, that during the dry season, when the sluices are closed, the water levels inside the polder are left to evaporation and the water seeping out of the polders by the deep drainage flow. These components apparently exceed the possible leakage through the sluices and positive seepage, from the higher outside water through the embankments into the polder. 

Water levels, both inside and outside, start rising with the onset of the rains. At the same time the sluices are being operated and, as Table 3 shows, salinity decreases suddenly below the danger level, which is at about 5 mS/cm. During the full monsoon, the months June-September, inside and outside water levels are about the same. This deviates from the general concept about coastal polders, namely, that such polders have a certain control over the water levels inside, by proper manipulation of the sluices in concordance with the tide. 

The information on the operation of the gates shows that gate operation starts in May and continues into October. During the peak of the monsoon, the gates are almost permanently open. During 1998, this was more the case in Baggar Donna II than in Baggar Donna I. This probably reflects the problems Baggar Donna II had with the public cut and outside water entering the area. After the monsoon, drainage opportunities increase because the outside water drops below that at the inside. At the same time the gates are closed more often. This indicates that water is being retained during those months. One should bear in mind that in this respect 1997 is probably more representative than 1998. Due to the prolonged flood during the latter year, outside water levels remained high for a longer period of time.

There are no indications that the sluices have insufficient capacity. That would show up as a water level difference between the inside and outside, with all gates open. Instead, in cases when all gates are open, daily readings inside and outside the polders, show remarkably the same values. Water level fluctuations are relatively small. So, during the monsoon, the polders are part of the surrounding land as far as water levels are concerned. 

3.5.3
Tides in the Baggar Donnas

If there is tide around a polder and one takes readings of the water levels on the outside, about the same time every day, tidal level fluctuations would show up. Looking at the daily Baggar Donna data in Annex 2, however, tidal fluctuations are barely noticeable. One has to conclude that the tide in the Baggar Donnas has become weak and is in the order of magnitude of 0.2 m at most. During the monsoon, the tidal fluctuations are suppressed by the high discharges in the Bagua Nadi.

This is probably a change from LRP days. The Bagua Nadi is considered prone to siltation and is in a state of change. The FAP 5 report considered the Bagua Nadi a dead river, predestined to silt up to a large extent. The inhabitants of the area confirm that. In the past, the tide was stronger than at present and the area could be better drained during the monsoon. So the Baggar Donnas are becoming part of the old land and the drainage problems there.

Nevertheless there are still benefits to be drawn from the embankments and the sluices. Those will be brought up at the end of this chapter, after the discussion of the physical environment.

3.5.4
Bhatirtek

The little water level data available in Bhatirtek, already show that there is a significant difference with the Baggar Donnas. Almost all through the 1998 monsoon, which had a prolonged flood, there was an opportunity to drain, with the average outside level below that at the inside. Nabagram sluice has 2 gates. The maximum value for the gate opening is 2, when all are fully open. It appears that even during the peak of the 1998 monsoon, the capacity of the sluice is used for about 50%. The gates are apparently actively operated. 

After the monsoon, the Nabagram area maintains an inside water level which is considerably above that at the outside. People retain their water. Noticing this, one may understand the objections of the land users in the Kalmi area, against their Kalmi sluice, further down along the embankment. Kalmi sluice has flap gates only and no manual control. The area is continuously depleted of its inside water, which causes accelerated drying of the fields. The Kalmi sluice was constructed by CERP. Designs were made in the early 1990s. Since then, the understanding has grown that land users not only need drainage but also water retention during certain periods of time.

The water level records of Bhatirtek in Annex 2, show a relatively strong tide, with a maximum amplitude of more than 1 m. So the Nabagram sluice allows a better control of the inside water levels during the monsoon than in the Baggar Donnas. Actually the water levels maintained, during and outside the monsoon, should be related to some land level measure, an average land level, or, the level of the lowest 20-30% of the land, or still other. Due to the lack of proper topographical information such a reference is missing.

3.5.5
Char Majid

Due to the late completion of the Majid sluice and the subsequent difficulties with the operation of the gates, water level measurements could only be started after March 1999. According to the local population, Char Majid has favourable tidal conditions as Char Bhatirtek. However, siltation conditions in its outfall cannel are less favourable.

3.6
Salinity levels

Table 4 shows the monthly averages of the salinity levels measured at the sluices. Daily data can be found in Annex 2, together with the water level data. Annex 3 contains salinity records inside the polders. Up to January 1999, there were 8 measuring locations in the Baggar Donnas. After January 1999, the number of measuring locations was reduced to 2, 1 in each polder. The maps with the locations have been attached to Annex 3. The old locations have numbers 1 to 8, the new locations a letter N. The new location in Baggar Donna I is upstream in drain C1, the one in Baggar Donna II is the former location 2.

Due to the late completion of the sluices in Majid and Bhatirtek and also due to persistent failures of equipment, the only salinity data within those polders are from 1999. In January still 8 measuring locations were envisaged, 4 in Char Majid and 4 in Char Bhatirtek. They carry the numbers 1 to 4 on the maps. After January this was reduced to 2, 1 in each polder. The new locations, with a letter N, are in Majid downstream of the old sluice in the northern embankment, in Bhatirtek it is the former location 1.

The evaluation of the salinity levels near the sluices of the Baggar Donnas can be short. Salinity levels at the polder side are about equal to those at the river side. Although the sluices do not leak large quantities of water, as discussed in the previous section, leakage apparently is large enough to render the salinity contents at both sides of the sluice almost equal. Salinity contents near the sluices change abruptly when the rains start. After the monsoon, the water stays sweet up to December-January. After that it becomes saline. This is in accordance with LRP findings.

The salinity measurement inside the Baggar Donnas show that the inside water remains rather sweet all through the year. There are a few exceptions at the locations 5 and 6, which can not be explained. As the dry season proceeds, the salinity increases gradually, but never reaches the high levels on the outside. 

The data in the other two polders are too few for a thorough interpretation. According to Table 4, the sluices in both polders may appear rather water tight, as salinity levels inside remain below those outside. However, in Majid, outside water was kept from reaching the sluice, due to repair. Salinity levels inside the polders also show that the water remains rather sweet.

3.7
Evaluation of protection and drainage works

3.7.1
Embankments 

The Flood Control and Drainage (FCD) facilities, which the Project provides are embankment, sluices and drains. The embankments provide protection against two kinds of flooding: flooding from the sea and flooding caused by runoff from the inland. Floods from the sea, caused by tidal bores and cyclones bring saline water. Floods from runoff carry sweet water.

Flooding with sea water is harmful to the soil. Present thinking is that it may take five years or more before the situation from before the flood is restored, although there are no firm figures to prove it. All flooding, be it with fresh or saline water causes damage to crops and fish cultivation in ponds, as fish escapes. High floods cause damage to homesteads and may threaten human lives, irrespective of whether the water comes from the sea or the inland.

The protection the sea facing embankments of the CDSP polders provide against the sea, may be considered safe. In Bhatirtek, this is true for the Nabagram and Kalmi area and will be true for the entire polder after the Gangchil sluice has been completed. 

The interior embankments of the CDSP polders provide protection against flooding by runoff from the inland. Against such floods, the Baggar Donnas have been fully protected except for some culverts in the eastern embankments, which should not cause problems during normal monsoons. During floods, they could easily be closed, if required. The public cuts in the northern and western embankment of Baggar Donna II seem to threaten the protection against runoff, not so much because they can not be closed easily but because the outside population does not allow it. A similar development is, that the outside population increasingly seems to divert runoff through the culverts in the eastern embankment into the polders.

To what extent these activities alleviate the flooding situation outside the polders, is not clear. As argued in the previous sections, due to the weak tide, the Baggar Donnas become part of the old land and cutting the inland embankments during floods barely helps the outside nor affects the inside. That can be substantiated. During the 1998 floods, Baggar Donna I and II were more or less equally affected, while Baggar Donna II must be considered more exposed to floods from the north.  

The northern embankment of Char Majid does not provide full protection from runoff either, as there are culverts in the northern embankment. The area along Bashkali khal, which receives most water from the outside, had damage in 1998, although not as extensive as the Baggar Donnas. Bashkali khal is shown on the map in Annex 3.

The Nabagram and Kalmi areas in Bhatirtek did not suffer from flooding caused by runoff from the outside areas, or rather, the drainage system and the sluices could cope with the quantities coming in.

3.7.2
Sluices

The sluices provide a facility to manipulate water levels. Not only can water be drained but water can also be retained when required.  This facility can be fully used in the Nabagram area, where there is sufficient tide, both during the monsoon and the dry season. One may assume that the same is true for Majid, only there the facility has a cost, namely the regular excavation of the outfall drain. 

Manipulation of water levels is only possible in the Baggar Donnas during the dry season. Immediately before and after the monsoon there is limited manipulation of the sluice. During the height of the monsoon the gates remain closed. During the monsoon, the gates remain open and water levels inside become equal to those outside due to lack of tide. In Bhatirtek and probably also in Majid, gates are manipulated during the monsoon as well. The tide makes drainage possible. Outside the monsoon, sluice manipulation becomes more or less the same as in the Baggar Donnas.

Such operation of the sluices has three benefits:

· Water can be retained such that fields do not loose their water too quickly. There is a limit to this. Once water levels have fallen too low, they can not be restored unless there is rain

· The water inside the polders remains far sweeter than that outside. However, in this respect, one should realise that an electric conductivity (EC) value of 0.5 mS/cm is already marginal for human and animal consumption. Water in the drains soon reaches higher salinity contents. That in ponds may remain sweeter.

· One may expect that lower water levels inside the polders and sweeter water, stimulate the desalinisation process of the soil.

3.7.3
Damaging events during CDSP’s lifetime

Table 6 shows two dated damaging events during CDSP’s lifetime. The purpose is to argue that the benefits of flood protection occur not only during rare calamitous events, with loss of life, homesteads and crops but during more frequent minor damaging events as well. The latter may cause only loss or damage to crops and fish ponds. Drinking and domestic water facilities become saline. After flooding with saline water outbreaks of diseases are more likely.

The first damaging event in Table 6, the tidal bore, can be estimated to have a frequency of once in the five years. The 1998 flood had a frequency of about once in 20 years as far as flood levels is concerned. Major damage, however, was caused by its long duration, which was rather exceptional, three months of flood unceasingly.

4.
design and implementation of water infrastructure

4.1
Mapping

Maps have been of poor quality during the entire lifetime of CDSP. This is partly due to reliance on existing maps, which are generally of poor quality in the country and partly due to the lack of resources to make use of advanced mapping facilities. Up to the present moment, representative land levels, differences in level between high and low lands are still insufficiently known. It would, for instance, be very helpful if average field levels of the different WMAs were known. It is certainly recommendable to undertake professional mapping from the beginning in new areas.

Presently, prospect for better mapping is brighter than they were at the time of CDSP’s start. Facilities in the country have greatly improved. CDSP has already used those as may be concluded from the maps in the Feasibility Study of Muhuri Accreted Area (CDSP, November 1998) and the Coastal Char Study (CDSP, January 1999).

Attention should be given to the development of thematic maps, for drainage, roads, land types, topography, land levels and combinations of those. For design and implementation of infrastructure accurate detailed topographical land level maps are essential. Mapping of surrounding areas should extent as far as the watersheds of the different sluice systems reach. This prevents over design of sluices. The Majid sluice, the Nabagram sluice and the Gangchil sluice are probably over designed.

4.2
Design

4.2.1
Embankments and sluices 

The design of drains, embankments and sluices has been discussed in CDSP’s Final Report Infrastructure (Technical Report No 14, January 1999), as well. In this section only the design of drains and to a less extent that of the sluices will be commented upon, with emphasis on land and water engineering aspects.

4.2.2
Drain density

The design of the drainage systems, khals and sluices, in the CDSP areas lacks essential elements. One of them is a norm for drain density. As will be explained, drain density is more or less imposed by topographical conditions. Others elements are lacking due to poor quality in design on behalf of the Board. This is a structural problem, however, not easily solved by the Board or others and certainly not by CDSP. Finally there is a problem in the mapping of the polders themselves and of the outer areas

The drainage systems excavated in the char areas originate from the tidal creek system that was in existence before empolderment. One may notice that from the configuration of the khals as they appear on the maps. Drainage designs and, more importantly, budgets for rehabilitation and implementation, adapt to those patterns. An important consequence is that the length of drain per hectare is fixed from the outset and that it varies, even within one and the same area. A clear example is Char Baggar Donna II, where the drain density in the western part of the polder is far higher than in the eastern part.

The drain density in meters of drain per ha, are given in the table below for the different areas. They have been calculated from the data presented in the report on the Rapid Water Management Appraisal (CDSP Technical Report 15, January 1999).

Drain density in meters per ha ( main and secondary drains) in the different CDSP areas.




Char Baggar Donna I (including tertiary drains)
12.5  m/ha

(72.5 m/ha)


Char Baggar Donna II
19.2 m/ha


Char Majid
21.1 m/ha


Char Bhatirtek
7.2 m/ha

The low values in Bhatirtek can be explained by the fact that the area stretches along the Noakhali khal and that drains are rather short. The Noakhali khal actually functions as main drain. The values of Majid and Baggar Donna II, being the highest in the table, must be considered low. One would expect values of about 30 m/ha, but such general values should be used with cautiously.

The interesting part of the table is the information on Baggar Donna I. The density of the main and secondary drainage is low. However, taking into account the tertiary drainage as well, being the drainage system designed for the co-operative societies, the drain density increases to more than 70 m/ha. The question whether this intense drainage has resulted in better production was repeatedly raised during the Project, but could not be answered on the basis of hard figures. One reason was that the TOR of the Project considered Baggar Donna I as more or less complete. As a result, there were budgetary constraints to do extensive monitoring. Another reason was that CDSP had limited access to the land users of the area, due to uneasy relations between the Project and an established NGO in the area.

The data available and the general knowledge of CDSP after five years, suggest that no substantially higher production is reached in the area of the co-operative societies. Whether that is due to factors within the physical, the social or the economic environment is not clear. It has already been established during LRP that the higher drain density does not significantly accelerate desalinisation. 

As CDSP’s Crops Report argues, the main factors influencing the cropping potential in the chars is the time period elapsed since the start of protection and the efforts the land users have invested to upgrade their land once protection is more or less assured.

There is an important lesson to be learnt from this. Excavating the tidal creek system for drainage purposes, after protection suffices for the time being. Higher investments in a more dense drainage system can not be justified at present. This does not mean, however, that the present situation is optimal

4.2.3
Quality of drainage design

As far as the drains is concerned, BWDB’s design cell never submitted detailed designs to CDSP for approval or for information. The documentation that was submitted were excavated amounts and expenditures after construction. As a result, up to the present day, CDSP is in the dark with respect to the drainage criteria applied. On the other hand it should be admitted, that the drainage systems do not suffer from a great lack of capacity neither in the drains nor in the sluices. BWDB has designed on the conservative side, using its considerable experience.

This should not hide the fact that still uncertainties exist with respect to basic design parameters. The first is a drainage requirement in terms of litres per second and per ha (l/sec.ha) or millimetres rain per day. This has been discussed already elsewhere in this report, in the section about rainfall. Quantitative monitoring of drainage outflow out of the polders, mainly the Baggar Donna polders, has not been possible. Such measurements are rather complex in terms of hydraulics and instrumentation and they should not be given high priority during the coming phase. 

Another example is, that details of the outflow conditions assumed in the designs of each sluice, are not known. Outflow conditions are expected to be different, hard to predict and dynamic, i.e. changing with time. However, there is a difference between not knowing certain conditions but assuming them and hiding the assumptions. In the present situation, the design circle of the Board is suspected of not making assumptions at all but submitting standard designs only. An example is Nabagram sluice. The 1998 data suggest that even under extreme flood conditions, only half of the capacity of the sluice is used.

Due to the lack of proper maps, watershed sizes have been difficult to establish. In Char Majid, part of the area north of the polder discharges through the sluice, but its exact size is not known. With respect to assessing the size of the watershed of the Gangchil sluice, the situation is similar. In both cases the sluices are expected to be overdesigned.

4.2.4
Spoil deposit

Current BWDB’s drainage designs are deficient in solutions for spoil deposit during rehabilitation of old drains or excavation of new ones. Solutions for spoil deposit should be part of the design. The present situation is, that the matter is solved haphazardly during implementation. Worse is, that such solutions are not discussed with the land users on whose land the spoil is deposited and that the spoil does damage. In the Baggar Donna areas spoil deposits caused blockage of field drains, much to the annoyance of the land users.

The other side of the picture is that communities often have good use for the spoil, as material to increase the level of their land, homesteads, sections of roads etc. This involves extra cost of larger transport distances and other cost. This should not be an argument to do away with planning of spoil deposit. The matter should be discussed with the land users in the same way as other elements of implementation are discussed.

4.2.5
The depth of drains

The question whether the drainage system should be given an overdepth, has come up from time to time during CDSP. The argument is that a deeper drainage system can contain more (supposedly fresh) surface water, which would be beneficial. It should be pointed out that the amount of surface water contained in drainage systems is rather limited and that deepening the drains only adds  marginal amounts. The price one pays for deepening the drains is high. Side slopes become less stable and siltation from the sides slopes increases. It is sensible, therefore, to maintain existing design criteria and not to try overdepth.

4.2.6
Flap gates and sliding gates

The complaints of the land users about Kalmi sluice, which only has flap gates and no sliding gates, illustrate that water management in the char areas, and not only there, is not about drainage and flood protection alone, but that water retention is an essential part. The data collected by CDSP in the Baggar Donnas and in the Nabagram area, confirm how essential water retention is. CDSP has taken the initiative to try to equip the sluice with sliding gates, which is the proper thing to do.

The lesson learnt is that in future sluice design in the char areas, provisions should be made that gates can be controlled manually by the land users. It involves a greater operation effort, as drainage through flap gates goes by itself, while gate operation requires attendance. The pros and cons should be discussed with the PCs and SPCs during the planning stage. The matter is important for water management.

4.2.7
Future approach to drainage design

Some of the design elements discussed above are outside the control of the Board’s designer, others are not. However, on the whole, the evaluation of the design efforts made by the Board is negative. The most important complaint is that the designs do not provide details on the parameters used. This implies that if the drainage systems develop problems, no correction of design parameters is possible. What is worse, designs can not be optimised, for instance with respect to cost.

The solution would be to involve local consultants in the design of drainage systems, not only the sluices but the earth work as well. They should be asked to submit all design details. BWDB and CDSP would approve or disapprove.

4.3
Progress of implementation

4.3.1
General

Full details on the completion of all infrastructure constructed under CDSP can be found in the annexes of CDSP’s Final Report Infrastructure of January 1999. The report, however, does not cover infrastructure components which were outside CDSP’s responsibility such as the CERP sluices and certain road building programmes.

The implementation of the flood control and drainage systems was entrusted to BWDB. The overall evaluation of the timeliness of implementation is unsatisfactory as well. The implementation remained behind schedule in many cases, to the extent that Char Majid and Bhatirtek remained unprotected during more than one additional monsoon. 

Delays in the completion of the protection is significant because it also holds up work on water management and O&M issues, the establishment of WMCs and the measuring programmes. As a result progress in these fields is less than originally anticipated.

4.3.2
Embankments

Work on the embankments of the Baggar Donna areas was mostly resectioning. No vital flood protection works were required. The works were completed more or less on schedule.

The completion of the sea dike in Char Majid ran into delays. They were planned to be completed before the monsoon 1995. Parts, however, remained unfinished until after the monsoon 1996. With the sluice being completed only after the monsoon 1998, Char Majid remained unprotected until that date.

The Bhatirtek embankments, as far as essential for the protection of the area, were completed in time during the monsoon 1996. As construction of the sluices ran into delays, the Nabagram area remained unprotected until the end of the monsoon 1997, the Kalmi area up to the monsoon 1998.

4.3.3
The sluices

At the start of CDSP, the sluices of the two Baggar Donna areas were operational and no substantial additional work was planned nor executed. The completion of the Majid sluice was envisaged before the monsoon 1997. Its construction extended into the monsoon 1998. When the sluice was completed, its gates did not function properly.

Delays also occurred with respect to the implementation of the sluices in the Bhatirtek area. The Nabagram sluice to be constructed by BWDB under CDSP was planned to be completed before the 1997 monsoon. In fact it was finalised after it. The other two sluices in Bhatirtek, Kalmi and Gangchil were constructed by CERP. CERP is co-financed by the World Bank. Due to issues arising between the World Bank and BWDB, not related to CERP, the construction of the two sluices was suspended temporarily until 1996. The Kalmi sluice was completed before the monsoon 1998. Gangchil sluice is still under construction at the closing of the present phase of CDSP.

4.3.4
The drainage systems

The construction of the drainage system in Baggar Donna I was completed according to plan. Part of it was ready before the monsoon 1995, the other part before the 1996 monsoon. As the sluice was already there, there were no delays due to late construction. The same applies to Baggar Donna II, although the 1996 excavation works extended up to the end of the monsoon, which of course is undesirable for drainage purposes.

Progress in Majid was worse. The original planning envisaged finalisation of the drains before the monsoon 1997. As it turned out completion of a considerable part of the works had to wait until the early part of the 1998 monsoon. 

Excavation of drains in Bhatirtek proceeded according to planning. Works were finished before the monsoons of 1997 and 1998.

5.
operation

5.1
Gate operation

Operation and maintenance are often considered one activity. Yet the two components are rather different. For that reason the two are separated in this report.

Operation of drainage systems usually is rather passive, as compared to operation in irrigation, where gates have to be changed all the time. Irrigation systems have an operational staff. The staff in charge of drainage systems mainly do maintenance with occasional interventions at gates, pumping stations or other.

Drainage systems along the coast, depending on the tide, require more operation. The concept is that during periods in which drainage is required, a sluice attendant opens the sluice when outside water is low and closes it again when the tide becomes too high. This implies daily attendance to the sluice. 

However, as explained in Chapter 3 of this report, sluice operation is barely done during the monsoon in the Baggar Donnas due to the absence of tidal movement. Sluices remain open all the time. Sluice operation is important after the monsoon when the land users want to drain excess water out, but on the other hand do not want to overdrain. In a similar way operation is important before the monsoon, when the initial rains may cause an excess of water, but certain water levels still need to be maintained. During the heart of the dry season, sluices remain closed, to keep saline water out and to retain the relatively fresh water inside.

The situation is different in the Nabagram area in Bhatirtek, in the sense that there, the sluice is operated during the monsoon as well. Outside the monsoon, sluice operation is more or less similar to that in the Baggar Donnas. The situation in Majid is expected to be similar to that in Nabagram. However, data to support that statement are not available. However, they seem a sensible working hypothesis for the future.

The data give the impression that the population knows what to do and CDSP can not provide much technical support on the subject. This does not mean that the situation is optimal. But being realistic, CDSP can not provide much support for further optimisation.

CDSP’s tasks in the matter is, to see to it that possible conflicts are channelled via the WMCs. CDSP can provide impartial and technical advice and it could mediate. In some cases it may be able to provide technical support.

It is also clear that gate operation is far from being a full time job. One could agree that the local population itself should be able to take care of it.

5.2
Gate operation and fisheries

During CDSP, quite some discussions have been held about the relations between gate operation and fisheries. A main point was, whether there were periods during the year, when gates need to remain open in order for the fish to enter the polders. The discussions have not yielded clear answers. Chapter 3, however, provides a rather different picture of physical conditions than was inherently assumed in the past.

In the first place there is the matter of access to the polders for the fish. Before the construction of embankments there were a multitude of openings by which fish could enter the area. After construction of the embankments, the openings have been reduced to one, which in addition is gated. During the early months of the year, the months during which the fish migrate, the gates are only open, when excess water needs to be drained out. If there is no excess, the gates remain closed.

The water in areas without embankments is saline during an important part of the dry season. In addition the water levels are relatively high. As chapter 3 shows, in the polders the water remains more or less sweet, while water levels are considerably below those on the outside. In other words, empolderment changes the environment for fish drastically which certainly limits the chances for a compromise between fisheries and empolderment.

Stocking the drainage system with fingerlings is not a realistic solution. There is the problem of who pays the cost and who catches the fish. Leasing out sections of the drainage system for fish culture can only be done if there is no substantial drainage flow and if temporary compartments are made in the drains. Cross bunds have to be cleared before the monsoon, however. Under these requirements it may be better to turn to other surface water bodies, which are not part of the drainage system.

The conflict between capture fisheries and empolderment exists and one should acknowledge that a compromise between the two is difficult. The people who suffer, are those without fish or money resources of their own to obtain fish. Further, professional fishermen are losing part of their territory and income. Those are issues to be addressed by CDSP. In addition, the CDSP data show that because of the protection provided by the embankments, more is invested in fish ponds and their yields may rise dramatically.

6.
maintenance

6.1
The Maintenance Plan

It is clear that infrastructure, once erected, needs to be maintained. The important questions with respect to maintenance of infrastructure are:

· What needs to be maintained?

· What does it cost?

· Who pays?

Answers to those questions should be part of a maintenance plan. 

Since about a year, CDSP has a Maintenance Plan, which is about to be issued as a Technical Report. The underlying philosophy of the Maintenance Plan has been to remain realistic, to acknowledge the difficulties, particularly that of financing and to come up with proposals that are workable and about which a discussion can be started with the WMCs. BWDB, LGED and the Union Councils are partners in the discussions and the plan. There is no illusion that the plan will have a perfect start. The important point is, that it is discussed and viewed as something that can be achieved.

6.2
Elements of the Maintenance Plan

6.2.1
Types of maintenance

The Maintenance Plan starts with a classification of types of maintenance, which is common knowledge:

· Preventive or routine maintenance

· Periodic maintenance

· Emergency maintenance

· Rehabilitation

Under each type of maintenance, the Plan lists a number of activities, which are applicable to the situation in the chars. The list is not final, activities can be added, removed or adapted. 

6.2.2
Infrastructure components

After the types of maintenance and the activities that go with them, the Plan lists the infrastructure components which require maintenance. The list of infrastructure components is based on an infrastructure database, which is in the files and the computers of the Project. Under each infrastructure component, the plan lists the activities which belong to their periodic and preventive maintenance. Again, those lists are not final.

The components of infrastructure are:

· Embankments, sea dikes, interior and marginal dikes and roads cum-embankments.

· Drainage khals, under which:

Main khals
Secondary khals
Outfall channels, i. e. outfalls downstream of the sluices, which convey the tidal system.
Tertiary khals

· Sluices

· Culverts

· Bridges

· Feeder Roads B

· Rural (earthen) roads

It should be noted that roads are included. They are not so much part of the drainage system but they are an important part of the infrastructure. In addition roads contain culverts and bridges and those are a part of the drainage system.

The Plan contains a table with all components, the types of maintenance required and the frequency with which it should be carried out and the parties who share the cost. 

6.2.3
Maintenance responsibilities

A distinction is made in the Plan between formal maintenance responsibilities and cost sharing. Parties without formal responsibilities may share the cost. It is recognised that BWDB, LGED and UP may have difficulties to find the resources to fulfil their responsibilities. Here, other partners come in, among whom the WMCs are most important.

About this proposal for cost sharing two meetings were convened with all parties concerned and a memorandum of understanding (MOU) was drafted, agreed upon and signed by the parties.

This cost sharing of the WMCs takes the form of voluntary labour supplied by beneficiaries or other contributions. Such efforts are to be mobilised by the WMC and UP, together. In this respect, one may recall that according to the Ministries 1998 guidelines, BWDB a Local Government may recognise Water Management Associations and that these Associations may raise resources from its members.

Contributions from the WMCs particularly apply to routine maintenance. Periodic maintenance often is costly and requires professional skills and tools and can not be undertaken by voluntary labour.

In addition, it is recognised, that periodically funds become available from different avenues such as, related projects, donors, NGOs, World Food Programme, Thana and Zila councils. The WMC are called upon to develop alertness to collect information on such avenues. They should approach potential donors and apply for such funds. In this respect, they should establish regular contacts with the UP, Thana and Zila councils and similar organisations.

6.2.4
Summary of costs

Table 7 gives a summary of the annual cost and the annual cost per ha for the different areas. The cost have been distributed among the different parties, BWDB, LGED, UP and the WMCs. Under the latter heading, there appear: voluntary labour, which has been estimated in mandays and recalculated into Taka, initiator, contributions and own resources. The latter terms need some explanation.

Initiator costs are costs which have to be made but are born by the ones who caused the damage. An example are the cross dams, which are constructed annually across the drains, after the monsoon, either for access to the homesteads or fisheries purposes. The approach is not to forbid such practices, but as soon as such works are perceived, to approach the owner or initiator and agree that they will be removed before the monsoon.

One may find some seemingly inconsistencies in the table. For instance, main khals and secondary khals have initiator costs in the Baggar Donnas but in other areas not. The reason is that the Baggar Donnas, being the oldest CDSP areas in use, still have a number of such cross dams which need to be removed. The intention is to recoup the cost from the initiators. In the other areas, the approach described in the previous paragraph, will be introduced and the costs are born by the initiator of the cross dams.

Contributions may be expected from particular beneficiaries who have an high interest in certain repairs. The example is a cut across a road which gives access to a bazaar. In first instance the cut should be repaired by the initiator. If he is not known, the shop keepers in the bazaar may make a contribution to have the road repaired.

Own resources apply to the borrow pits in Char Baggar Donna I. These borrow pits are used for fish cultivation and are leased by the owner, BWDB or UP, to users. The lessee pays for the use. It has been agreed that such resources, originating in the area proper, are used for O&M of infrastructure.

6.2.5
Evaluation of the costs

The costs in Table 7 were put together by CDSP staff using different criteria, such as BWDB and LGED standards, consultations with UP and WMC members, engineering criteria. The final results appear to be realistic and acceptable to all parties. It appears that the average annual costs lie between 623 and 745 Taka per ha per year. Exceptions are the Gangchil area, which has an annual cost of 994 Tk/ha per year and Char Majid, where the costs are 1,442 Taka per year per ha. It should be noted that emergency maintenance and large scale rehabilitation are excluded.

A first observation is, that all areas are rather small and that individual items, which for certain reasons carry heavy cost, have a great impact on the total maintenance cost. The sluices probably have overcapacity. In the Baggar Donnas this is difficult to tell, due to the near absence of tide, but the capacity of the Nabagram sluice is used only half. The Char Majid and Gangchil sluices seems to have an overcapacity as well. Also embankments are relatively expensive as they protect rather small areas. Next one may wonder whether areas of this size need feeder roads. But roads are a controversial subject. They are known to be expensive and are the first to be excluded if budgets are tight. Yet they usually attract much development and rural roads in the char areas are vulnerable during the monsoon.

The sluice in the Gangchil area, the embankments and the drainage system serve larger areas than Gangchil alone. During the next phase of CDSP, as soon as the construction of Gangchil is completed, and the area under the WMC has been expanded, a more realistic assessment of implementation and maintenance costs can be made.

In Majid the maintenance cost of the outfall channel weighs heavily on the total and the average. Before the implementation of the Majid sluice, there was a discussion whether the sluice should be built in the south east corner of the polder, discharging into Nangulia khal, which is tidal. However, also the Nangulia khal probably has a limited lifetime, which can not be predicted. The long outfall channel, sensitive to siltation, therefore, is part of the problematic drainage situation of almost all char polders.

6.3
Maintenance awareness

During the first half of 1998, an inquiry was done by the Institutional Development Specialist (IDS) of the Project into the perception of SPC members regarding the present quality of infrastructure and the maintenance responsibilities. It appeared that the SPCs were more or less satisfied about the quality of cyclone shelters, main drains, (pipe) culverts, embankments, bridges, the sluices, the site offices and the paved roads. They were less satisfied about the quality of secondary drains, rural roads and the cluster villages. 

Their perception of who maintains what, was according to common knowledge. However, there was a great number of infrastructure components, specific for CDSP areas, of which the SPCs did not know who had to maintain them. The only item they thought they should maintain themselves, were the pipe culverts. For all other infrastructure they mentioned others who should do the maintenance. They did not feel committed.

The SPCs did not have much faith that the present quality of infrastructure would be maintained during the coming five years. In this sense they were realistic. The major structures were expected to remain in reasonable condition. Minor structures, earth work, roads, paved or not, are expected to deteriorate.

The results of the inquiry confirmed the feeling, already present, that a campaign on maintenance awareness should be started, providing extension to the SPC and the general public and raising the subject of self reliance in maintenance. Extension material already available with the Water Board and LGED is being collected. The Maintenance Plan, discussed above, provides a framework for and is part of the maintenance awareness campaign.

Parallel to the maintenance awareness campaign, attempts are going on to find workable solutions to practical problems. An example are the cross bunds in the drain. The person who makes one, should take it out before the monsoon. A person who cuts a road to rid himself of excess water, should repair it again after his problem is solved. He could install a pipe and spend money and effort on that and/or he could try to find funds for the pipe, among people who complain. It is not CDSP’s task to invent such solutions. The population, the WMC and the UP should do that. It is CDSP’s task to mediate, start discussions, avoid conflicts. Social control within the polders is important. It is legitimate to use that. The adagium is that water management to a large extent is a matter of negotiations.

6.4
The public cuts in the Baggar Donnas

Public cuts in the western and northern embankments of Baggar Donna II have been plaguing CDSP since 1996. Before the start of CDSP, such cuts were already there, but they have been closed during the rehabilitation of the embankments under CDSP. The areas north of the Baggar Donnas suffer from permanent drainage problems due to the progressive silting of the Bagua Nadi.

The public cuts were made under conditions of relatively intensive consultation between the parties, BWDB, CDSP and representatives of the Local Government. At that time there were a PC and SPCs in Baggar Donna II but there was no WMC. The Union Chairman involved, has his constituency both inside Baggar Donna II and in the area to the north, suffering from the bad drainage, which puts him into a dilemma. His dilemma was appreciated and from the beginning there have been attempts to find a compromise acceptable to the parties. 

The khal running north of the Baggar Donna II embankment, on the outside, was excavated by CDSP, but that did not solve the problem. Closing the public cut is not acceptable to the outside land users. The most recent proposal is to close the public cut to a certain level and agree that if water reaches so high that it overtops the cut, it is Baggar Donnas bad luck. If the outside water remains below the top of the cut, nobody from the outside touches it.

It is not fully clear what the advantage for outside land users is to drain via Baggar Donna II. After all, the whole area drains via the Bagua Nadi and, as said before in this report, the Baggar Donnas have become part of the old land. The advantage could be marginal or not fully rational. The latter should not be excluded, which is  all the more a reason to keep the matter on the table.

There is a similar risk in Char Majid for public cuts. Although the old sluice in the northern embankment has been maintained, but not expanded, there are still drainage problems to the north. Once the sluice in Majid becomes operational, the risks of public cuts will increase. This makes it important to try to find a solution for the problem in Baggar Donna II. Any negotiated solution is better than no solution. Negligence of the issues should be avoided.

6.5
Cost recovery

Cost recovery is much talked about in FCD(I) projects and often not in a very practical way. An example were the co-operative societies in Baggar Donna I under LRP, whose maintenance tasks were expanded to the primary and secondary systems without much background and preparation. 

It is clear that strict requirements of cost recovery should not be pushed strongly from the outside in the CDSP situation, neither upon Project staff nor land users. That would collide with the progress made so far with the Maintenance Plan.
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