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A.
SUMMARY

A.1
Purpose and objectives

A Rapid Water Management Appraisal (RWMA), similar to the one developed in the Systems Rehabilitation Project  (SRP), was  conducted in all four chars (Char Baggardona I, Char Baggardona II, Char Majid and Char Bhatirtek) of CDSP during September-December, 1997. The aim was to know the existing water management practices in the different chars such as drainage problems, crop and salinity problems, water related conflicts of interest among the stakeholders, structure operation and maintenance problems, positive and negative impacts of the water management infrastructure, existing user’s organization, role of  government agencies and role of local government (in particular UP Chairmen) in conflict resolution.

A.2
Methodology

The study team consisted of a multidisciplinary team of the consultants associated with a representation of government agencies and working NGOs. The team was headed by the  CDSP’s Operation and Maintenance Engineer. Each polder is divided into smaller hydrological units (WMA).  Methodology and principles were adopted as stipulated in TR 50 of SRP.  Accordingly each char was investigated with small teams through interviewing peoples within the sub-areas (WMA) and  visiting the vulnerable spots. Various occupational groups were interviewed of which 90% are farmers. Other occupational groups are fishermen, agricultural labourers, traders, shoppers, rickshaw and cart pullers etc

A.3
Physical conditions

The chars are the land masses developed in the Meghna estuary by the process of accretion during the last 20-25 years. These were developed during 1988-1998, except Char Baggardona I which has been completed during LRP period (1980-90).

The land level of Char Bhatirtek is higher (av. GL 4.70 m PWD) compared to char Baggardona I, II  and Char Majid (4.00 – 4.20 m PWD). 

The main infrastructure consists of  embankments, sluices and drainage khals. Their primary functions are protection against flood in the form of daily tide, cyclone and natural flooding; drainage of rain and run-off and salinity intrusion of sea and river water. 

By area Char Baggardona II is largest (2083 ha) followed by Char Baggardona I (1600 ha), Char Bhatirtek (1785 ha) and Char Majid (1280 ha).

A.4
Infrastructure

At present all the Chars have been developed with basic infrastructure: embankments, sluices, drainage khals, internal roads, bridge/culverts. 

A.5
Cropping

Soil salinity is a major problem in all chars where rabi crops are limitedly grown. Chilli, groundnut and sweet potato are grown in 30 – 60% of the area on an average. Other vegetables and rabi crops such as linseed, onion and other winter vegetables are grown in a limited way in almost  all chars. Homestead vegetables are grown in all chars. Soil salinity is the main cause of this restriction in the dry season cropping. Storage of sweet water in the khals is not adequate and can not be used for irrigation except homestead  and domestic use. Ground water exploration is  yet a matter of quality and  economics. T. aman (mainly local with limited HYV) is the only main crop of the year in all the chars covering 100% of the area. Aus is practiced sparsely in all areas, its potential is restricted due to soil salinity. Many rich farmers apply organic fertilizer and remove saline top layer of soil in dry season to reduce this effect. Sometimes pest attack in T. aman season is very serious and many marginal farmers can hardly use costly pesticides;  also the quality  of pesticides is in many cases doubtful.

A.6
Fisheries

Both culture and capture fisheries is practised  in household ponds, drainage khals and wide body borrowpits in all char areas. Shrimp farms are privately operated outside the polders of Char Baggardona II and Char Majid and inside  Char Bhatirtek.

A.7
Water management practices

Drainage is facilitated through khals, sluices and bridges/culverts. Water retention is done for homestead irrigation and household utilization through closing the sluice gates in the country side or by erecting cross bundhs in the khals. Fish cultivation is done in khals, borrowpits and household ponds and occasional supplementary irrigation is done from khal reserve.  

A.8
Water management conflicts

A number of major water management conflicts were found as very common. Drainage sluice is controlled by fishermen  under the influence of some influential persons. This conflict is severe in Char Baggardona II. It is in lesser extent  in Char Bhatirtek and Char Baggardona I.  It is not noticed in Char Majid, maybe because the sluice is not operational yet. Other conflicts were building cross bundhs in upstream and downstream canal causing drainage congestion in the locality. A very remarkable conflict was identified in Char Baggardona II where the northern outsiders cut the embankment to drain out flood water through the polder causing  serious damage to crops and  properties.

A.9
Water management problems

Quite a number of water management problems were identified. Drainage congestion in low pockets, entering flood water from outside by cutting embankment, drainage problems due to lack of maintenance and above all the shortage of dry season water. These are more or less common in all four chars.

A.10
Operation and maintenance

Present operational and maintenance requirements are many. As BWDB and LGED have no sufficient man power to look after the operational aspects, there are always operational problems in all the sluices. Most conflicts are reported mainly with fish catching issues in the sluices, specially in CBD II. Gates are not always regulated as per needs of the users. Operational problem existed all around the chars. BWDB khalashi (operators) are appointed in Char Baggardona I and II but they normally do not control operation. Users organizations exist but their functions are limited to planning and implementation of infrastructure (PC/SPC).  They are not organized yet for water management activities.  

Maintenance requirements are quite big. Maintenance of infrastructure was not provided by CDSP and as soon as implementation is complete, maintenance is overlooked. A number of drainage khals need maintenance.  Earthen roads constructed by LGED are mostly mal-functioning because of  lack of proper maintenance. Almost none of the sluices were functioning perfectly, leakage and broken gates are common in Char Baggardona I and II. Embankment cut/ public cuts are observed in CBD I, II and CBT. There are needs to remove of cross dams in almost all the polders. These cross dams are put across the main and secondary khals for fishing, use fish nets and to get access to the homesteads. Many pipe culverts in all the chars need repair/replacement and in many  cases approach roads of box/pipe culverts and bridges are damaged or not done at all.

A.11
Present Institutional System       

Recently CDSP has made some institutional set up.  There are 7 preliminary water management committees been set up in CBD I, In 1998 these 7 committees were merged in one WMC. In this polder two local NGOs are working with low or no  involvement in water management. In other polders (CBD II, CBT and CM) 1 Polder Committee with village based Sub-Polder Committees are working. These Polder Committees are headed by the UP Chairmen. Their involvement in water management and O&M is very little. These committees are mainly  formed to involve them in infrastructure planning, implementation and other social and institutional purposes. Local NGOs are also working in these areas, but they also are not involved in water management. All these institutional instruments are working under the active involvement of CDSP’s field based Institutional Officers. Local and own initiatives of these polders and sub-polder committees are actually marginal. However, in conflict resolution in water management matters, it is reported that polder committees played a positive roles in close association with local Union Parishad. This conflict resolution is reported to be found most effective in CBD II.  

A.12
Positive and negative impact of infrastructure

The study also collected information on positive and negative impact of the existing infrastructure due to its present O&M conditions. In the water management  tables this information is put together. It is reported in all polders that if the structures are in good working condition  they always give positive impact. For example if khals are excavated, good drainage is achieved and  fisheries program can be expanded. If these are not been excavated and cross dams are erected, these give negative effects such as poor drainage in the area. Similarly positive impact of an infrastructure in one area can have a negative impact on another area. This impact has been evaluated infrastructure wise. 

A.13
Role of agencies

After the infrastructure has been built, no attention is given to its maintenance. This has caused poor conditions of many structures. The agencies concerned (BWDB and LGED) are aware about the maintenance problems in all the polders. As the O&M budget is insufficient, maintenance is not  regularly taken up and as a result the condition of the infrastructure becomes worse. However, they are willing to do the maintenance if fund is available either by the government or by the donors. They think that involvement of users in maintenance will not be very effective but on principle the users should participate in maintenance.  According to the BWDB, major maintenance should be handled by the BWDB where as minor or preventive types can be undertaken by the users.

On operational matters the BWDB can not provide sluice operators as it’s new  policy is not to recruit any new operators. They suggest that operational responsibilities should be taken up by the beneficiaries. 

BWDB feels that the water management organization should be framed in such a way that the local government institutions (Union Parishad) are involved in operation and maintenance.

B.
SALIENT PROJECT DATA

B.1
Salient Data: Char Baggardona I

1.  Project Name

:
Char Baggar Dona I 

Location


:
South Sudharam Thana,  Dist. Noakhali

Union / Mouza

:
Union -2 (Char Jubilee and Char Jabbar), Mouza-4

Population


:
8,328 (Inception Report, 1995) ; 1200 homesteads, 1300 families

2.  Benefited Area
:


a) Flood control & drainage
:
1,600  ha

b) Irrigation

:
     30  ha

c) Homestead land

:
   160  ha

d) Agricultural land

:
1,300  ha

e) Others

:
   140  ha

3.  Construction year
:
1980-1990, 1994-1995

4.  Infrastructure present:

a) Embankment
:
11.4 km

b) Drainage khal
:
20 km

c) Tertiary khal (no)
:
32 (96 km)

d) No. of Sluice
:
1(3-vent)

e) Box/pipe culvert
:
32 (4+28)

f) Rural roads

:
31 km

g) Bridge

:
1

h) Embankment cuts
:
2

i) Road (unpaved) cut
:
11

j) Cross bundh/traps
:
many (for road communication, fishery and irrigation)

5.  Land and water use:

a) Monsoon  kharif I
:
30 - 60% Aus

b) Monsoon kharif II
:
100% T. aman (local/HYV)

c) Rabi

:
50-70% Chilli, ground nut, sweet potato etc

d) Fisheries

:
Culture and capture in  ponds and  in  khal /borrowpit)

6.  Water management profiles

A. Water management objectives (original project)

· Flood control
:
daily tide, cyclone, natural flood

· Drainage

:
rain water/ run-off

· Salinity control
:
sea/river water

B. Water management practices (including informal objectives)

· Drainage through khals, sluice, bridge/culverts

· Water retention in khals/borrowpits for fisheries through cross bundhs/traps and by closing  sluice gates

· Fish culture/capture in khals/borrowpits

· Irrigation from khal water (occasional)

C. Water management conflicts

· Drainage: control of sluice gates by fishermen -  between fishermen, farmers, upstream and downstream stakeholders, non removal of cross bundhs, borrowpit link closing with narrow section

· Fish cultivation in common khal water bodies

D. Water management problems

· Flooding in low lying areas by rain water

· Flood enters from outside the polder by embankment cuts

· Flooding occurs due to non-excavation of khals and non removal of cross bundhs from khals

· Shortage of dry season water

7.  BWDB/LGED's assessment of the system

A. Maintenance requirements

· Re-sectioning of embankment and rural roads and re-excavation of drainage khals at many places

· Removal of cross bundhs from khals

· Repair/replacement of sluice gates and accessories

· Repair/replacement of pipe/box culverts an approach roads

B. Operational responsibilities (mainly operation of gates)

· BWDB, in actual situation does not have any operational responsibilities. Gate operation is done by the influential people link with fishermen

C. Suggestions on participatory water management by the project staff

· Organize strong water users organization under the advice of the UP

· Operation to be done by the users under the guidance of BWDB or LGED  and maintenance to be done by BWDB or LGED.

8.  Institutional situation

a) 7 Water Management Committees (provisional)

b) One sluice khalashi (BWDB)

c) Two operating NGOs (Nijera Kari, Upama) 

d) 32 cooperatives/cluster villages

B.2
Salient Data: Char Baggardona II

1.  Project Name

:
Char Baggar Dona II

Location


:
South Sudharam Thana,  Dist. Noakhali

Unions/ Mouza

:
Union-2 (Char Jubilee and Char Jabbar); Mouza-7

Population


:
9,585 (Inception Report, 1995) ; 1200 homestead, 1400 families

2.  Benefited Area
:


f) Flood Control and drainage
:
2,083  ha

g) Homestead land

:
   150   ha

h) Agricultural land

:
1,500   ha

i) Irrigation

:
     20   ha

j) Others

:
   150  ha

3.  Construction year
:
1988-1998

4.  Infrastructure present:

k) Embankment

:
11 km

l) Drainage khal

:
40 km

m) No. of Sluice

:
1(3-vent)

n) Box/pipe culvert/Bridge
:
27 (11+15+bridge 1)

o) Rural roads

:
26 km

p) Embankment cuts

:
3 (during monsoon 1997)

q) Cross bundh/ fish trap
:
many (for road communication, fishery and irrigation)

r) Road (unpaved) cut
:
11

5.  Land and water use
:

e) Monsoon kharif I

:
50% Aus

f) Monsoon kharif II
:
100% T. aman (local/HYV)

g) Rabi


:
60% chilli, ground nut, sweet potato etc

h) Fisheries

:
Culture in 1200 pond and capture in khal and borrowpits in dry season

i) Shrimp

:
Shrimp farms are being operated privately outside the polder

6.  Water management profiles

A. Water management objectives (original project)

· Flood control
:
daily tide, cyclone, natural flood

· Drainage

:
rain water/ run-off

· Salinity control
:
sea/river water

B. Water management practices (including informal objectives)

· Drainage through khals, sluice, bridge/culverts

· Water retention in khals/borrowpits for fisheries through cross bundhs/traps and by closing of sluice gates.

· Fish culture/capture in khals/borrowpits

· Irrigation from khal water (occasional)

C. Water management conflicts

· Entry of outside water into the project by  the embankment cut; between project people and PAP

· Drainage: control of sluice gates by fishermen - conflict between fishermen, farmers, upstream and downstream stakeholders

· Drainage congestion in the khals ( non-removal of cross bundhs from khals by people)

D. Water management problems

· Flooding in low lying areas by rain water

· Flood enters from outside the polder by embankment cuts, erosion by excess water entry

· Flooding occurs due entry of outside water

· Shortage of dry season water

· Drainage problem due to non-removal of cross bundhs from khals

· Lack of infrastructure maintenance

7.  BWDB/LGED's assessment of the system

A. Maintenance requirements

· Re-sectioning of embankment and rural roads at many places

· Repair/replacement of sluice gates and accessories

· Repair/replacement of pipe/box culverts and approach roads including bridge approach

· Removal of cross bundhs from khals

B. Operational responsibilities (mainly operation of gates)

· BWDB, in actual situation does not have any operational responsibilities. Gate operation is done by the influential people.

C. Suggestions on participatory water management by the project staff

· Organize strong water users organization under the advice of the UP

· Operation to be done by the users under the guidance of BWDB or LGED  and maintenance to be done by BWDB or  LGED.

8. Institutional situation

a) 1 Polder Committee (PC) and 5 Sub-polder Committees (SPC)

b) 1 Sluice Khalashi

c) 1 DAE Block Supervisor (BS)

d) 2 operating NGO (Nijera Kori, Upama)

e) 8 Cluster villages

B.3
Salient Data: Char Bhatirtek

1.  Project Name

:
Char Bhatirtek

Location


:
Eastern Sudharam Thana,  Dist. Noakhali

Union / Mouza

:
Union 3 (Sundalpur, Char WAPDA, Char Elahi) ; Mouza 6

Population


:
13,718 (Inception Report, 1995) ; 1200 homesteads, 1400 families

2.  Benefited Area
:


k) Flood Control & drainage
:
1,785  ha

l) Homestead land

:
   200  ha

m) Agricultural land
:
1,100  ha

n) Others

:
    230  ha

3.  Construction year
:
1999

4.  Infrastructure present:

s) Embankment

:
12.8 km

t) Drainage khal

:
37 km

u) No. of Sluice

:
2 (1 is under construction by CERP, 1 under construction by CERP outside)

v) Box/pipe culvert

:
9 (6+3)

w) Rural roads

:
22 km

x) Bridge

:
2

y) Cross bundh/trap
:
few (for road communication, fishery and irrigation)

z) Embankment/Road  cut
:
4 ( one in interior dyke)

5.  Land and water use
:

j) Monsoon  kharif I
:
5% Aus

k) Monsoon kharif II
:
100% T. aman (local/HYV)

l) Rabi


:
60% chilli, ground nut, sweet potato etc

m) Fisheries

:
Culture in over 1000 ponds and capture in dry season in many khals

n) Shrimp

:
Shrimp farms are being operated privately inside and outside the polder 

6.  Water management profiles

A. Water management objectives (original project)

· Flood control

:
daily tide, cyclone, natural flood

· Drainage

:
rain water/ run-off

· Salinity control

:
sea/river water

B. Water management practices (including informal objectives)

· Drainage through khals, sluice, bridge/culverts

· Water retention in khals/borrowpits for fisheries by closing sluice gates and by use of cross bundhs/traps

· Fish culture/capture in khals/borrowpits

· Erection of cross dams over the khals

· Shrimp cultivation

C. Water management conflicts 

· Sluice gate manipulation by fishermen/shrimp owners resulting reduction in khal water storage; conflict between fishermen/shrimp farmers and general farmers.

D. Water management problems

· Flooding in low lying areas by rain water

· Drainage congestion in the khal due to non-excavation and non-removing the cross dams

· Shortage of dry season water

7.  BWDB/LGED's assessment of the system

A. Maintenance requirements

· Re-sectioning of embankment (south) and repair of many rural roads.

· Removal of cross bundhs

· Re-excavation of drainage khals  at many  places.

· Repair/replacement of sluice gates and accessories

· Repair/replacement of pipe/box culverts and approach roads including bridge approach

B. Operational responsibilities (mainly operation of gates)

· BWDB, in actual situation does not have any operational responsibilities.  The  operational responsibilities have  been  given to the WMC (Nabagram sluice).

C. Suggestions on participatory water management by the project staff

· Organize strong water users organization under the advice of the UP

· Operation to be done by the users under the guidance of BWDB or LGED  and maintenance to be done by BWDB or LGED.

8.  Institutional situation

a) 1 Polder Committee (PC) and 5 Sub-polder Committee (SPC)

b) 9 new Cluster Village

c) 1 DAE Block supervisor (BS)

d) 1 operating NGO (NRAS) 

B.4
Salient Data: Char Majid

1.  Project Name

:
Char Majid

Location


:
South Sudharam Thana,  Dist. Noakhali

Union/Mouza

:
1 (Char Bata) ;  Mouza - 6 

Population


:
8,249 (Inception Report, 1995) ; 1200 homesteads, 1400 families

2.  Benefited Area
:


o) Flood Control & drainage
:
1, 280  ha

p) Homestead land

:
      50  ha

q) Agricultural land
:
1,100  ha

r) Others

:
    130  ha

3.  Construction year
:
1999 (expected)

4.  Infrastructure present:

aa) Embankment

:
8.44 km

ab) Drainage khal

:
27 km

ac) No. of Sluice

:
1 (8-vent, under construction)

ad) Box/pipe culvert

:
23 (10+13)

ae) Rural roads

:
30 km

af) Bridge/Foot Bridge
:
5 (2+3)

ag) Cross bundh/ trap
:
few  (for road communication, fishery and irrigation)

ah) Road (unpaved) cut
:
9

5.  Land and water use
:

o) Monsoon kharif I
:
5%  Aus

p) Monsoon kharif II
:
100%  T. aman (local/HYV)

q) Rabi


:
60%  chilli, ground nut, sweet potato etc

r) Fisheries

:
Culture in over 500 ponds and capture in khals and borrowpits

s) Shrimp

:
Shrimp farms are being operated outside the polder

6.  Water management profiles

A. Water management objectives (original project)

· Flood control
:
daily tide, cyclone, natural flood

· Drainage

:
rain water/ run-off

· Salinity control
:
sea/river water

B. Water management practices (including informal objectives)

· Drainage through khals, sluice, bridge/culverts

· Water retention in khals/borrowpits for fisheries through cross bundhs/traps

· Fish culture/capture in khals/borrowpits

· Erection of cross dams over the khals

C. Water management conflicts

· None was identified

D. Water management problems

· Flooding in low lying areas by rain water

· Flood enters from outside the polder  (upstream area of the polder)

· Drainage congestion in the khal due to non-excavation and non-removing the cross dams

· Shortage of dry season water

7.  BWDB/LGED's assessment of the system

A. Maintenance requirements

· Re-sectioning of embankment and repair of rural roads.

· Removal of cross bundhs from khals

· Re-excavation of drainage khals  at many  places

· Repair/replacement of sluice gates and accessories (old sluice)

· Repair/replacement of pipe/box culverts and approach roads including bridge approach

B. Operational responsibilities (mainly operation of gates)

· BWDB, in actual situation does not have any operational responsibilities. When the sluice is constructed, its operational responsibilities will be given to the WMC.

C. Suggestions on participatory water management by the project staff

· Organize strong water users organization under the advice of the UP

· Operation to be done by the users under the guidance of BWDB or LGED  and maintenance to be done by BWDB or LGED.

8.  Institutional situation

a) 1 Polder Committee (PC) and 6 Sub-polder Committee (SPC)

b) 6 existing Cluster villages and 15 new Cluster Villages

c) 1 DAE Block Supervisor (BS)

d) 1 operating NGO (Sagarika)

C.
INTRODUUCTION

This Technical Report  presents the findings of  a Rapid Water Management Appraisal (RWMA) of CDSP polders, conducted from September - December, 1997. The report is based on the review of existing reports and findings of system walkthrough. On the basis of an analysis of water management infrastructure as indicated on BWDB maps, the project was subdivided into several (7- 9) water management areas (WMA) which are the smaller hydrological units of the polder. These divisions are made on the consideration that the polder is considered as a Water Management System (WMS) under the drainage control through the sluices . The entire system's drainage is passed through the individual system sluice. Each system  has a Polder Committee (PC) except in Char Baggardona I where provisional Water Management Committees (WMC) were formed in each WMA.

On the basis of the WMA field walkthrough was conducted  in these WMAs. Before the field work, the concerned PC and WMC representatives were  consulted through  meetings. The need and purpose of the exercise was communicated to them through these meetings. During the field walkthrough, many  PC and WMC members were interviewed as independent stakeholder. The investigating team consisting with multidisciplinary consultants of CDSP. BWDB, LGED, DAE and NGO personnel were also participated. The overall field work planning was done as per advice and information of the concerned Site Office in-charge (Institutional Organizer). During the field work a number of interviews were conducted with groups of stakeholders. 

In these interviews the water management issues were discussed with the users and their opinion were sought. Water management problems, conflicts, status on operation and maintenance of infrastructure, O&M institutions and positive and negative impacts of the infrastructure were  discussed and recorded through these interviews.

Two interviews (unrecorded) with BWDB staff ( SO and Khalashi) were conducted.  Interviews conducted on occupation – location matrix and are presented in each section. The infrastuctural details and their influence on the stakeholders, are attached in each section as annex (Water Management Issue Table). Sample interview questionnaires and team conducting the interviews are presented as well in this report in Sections E and D  respectively.

The initial base maps of each system were compiled with the study team after the study which include present locations of infrastructure and land classification pattern (high, medium, low and specifically drainage congested areas). The agriculture section of CDSP later made a detailed land class survey and the original maps were updated for Char Baggardona II, Char Majid and Char Bhatirtek. These updated maps are presented in each polder section.  For Char Baggardona I, original base map is attached because no land class survey was conducted for this polder. Separate infrastructure maps of other polders are attached separately after the  base maps.

The study was conducted in late 1997 (September-December) and  a preliminary draft was made in January, 1998. Since then the report was being used as an internal resource of CDSP. Because of time constraint the publication was delayed and it is now published as a Technical Report. As a result, the contents of this report should be treated as the field situation of  December, 1997.    

C.1
Base map (Land class maps)

After completion of  RWMA field study it was necessary to ascertain the physical land condition in CDSP polders to identify the high, medium and low land position. This was because the introduction of better cropping needed this status to recommend the farmers for a particular crops in a particular area.  With that in view, a land use/type survey was conducted to collect additional information on land classes in each area of Char Majid, Char Bhatirtek and Char Baggardona-II during 1998. The survey was conducted by  a surveyor of CDSP using the base maps from RWMA. A questionnaire was developed for collecting information on land classes and land suitability on the basis of water levels and crops grown in the area during all seasons. Initially the questionnaire was tested in the field by the Agriculture Extension Specialist and the surveyor together. The team discussed with the local farmers and collected the information on how they themselves classified the land (low, medium and high). At a later stage, the field water level was measured in each field.

The survey was conducted in the monsoon of 1998 when the transplanted Aman rice was still in the field. The member of the survey team took a copy of the map to the field and started the survey in each area after physically identifying the area in the map. The team located the area and recorded the water depth and crops with varieties grown during the period of survey. Finally the farmers were asked which crops and varieties they planted in high, medium and low lands. The team recorded this information in the relevant column and proceeded to the next area physically. Finally  the map was updated and color codes were added for  each depth and area.

D.
TEAM COMPOSITION

Team  Composition  for  Conducting  Rapid Water Management Appraisal 
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3.  Liakat  (MO)
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:Program Organizer
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: Woman In Homestead Development
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: Agricultural Extension Officer
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: Monitoring Officer
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: Co-Team Leader
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: Monitoring Data Analyst
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E.
SAMPLE QUESTIONNAIRE

1.
WATER MANAGEMENT PROFILES OF CHAR BAGGAR DONA I

1.1
Introduction

This study was conducted on  15-16  September, 1997. During the study the polder was subdivided into 7 water management areas (WMA) which are the smaller hydrological units of this polder. During the field work 30 interviews with group of stakeholders and  2 interviews (unrecorded) with BWDB staff ( SO and Khalashi) were conducted. The infrastructural  details, their effects on the livelihoods of the stakeholders were discussed with them and the results are  attached in annex 1 (Water Management Issue Table). An overview of people interviewed (occupation - location) is given in Annex 2.  RWMA base map and infrastructure map is attached in annex  3 and 4 respectively.

1.2
Char Baggardona I

The Char Baggardona I was developed during Land Reclamation Project (LRP) in 1978-90. The project was originally designed with the focus on flood protection and land reclamation. It had also interrelated objectives of surveys and studies of land accretion and erosion. With the passage of time, the initial objective of land reclamation has changed to the development of existing young lands. The process entailed land distribution to the landless, development of agricultural lands and to provide other social services. The project period was backed up by an interim phase of  3 years before CDSP started working in the area. 

CDSP took over in 1994. During LRP the major construction works have been completed. Sea  and marginal dykes (13 km) were constructed to protect flood and salinity intrusion in this project. 19 km drainage channels, one 3- vent sluice, roads (unpaved), bridge, culverts, tertiary canals in 32 cooperative groups with ponds have been constructed. During the CDSP period, a total of 14.74 km drainage channels were re-excavated,  2 pipe culverts and 6 tubewells for drinking water were installed. A 6 km paved road have also been constructed  (on the common boundary of CBD I and CBD II) during the CDSP time. Two culverts were constructed  on the border road: one by LRP and the other by CARE in the pre-CDSP era.

Table : 1

Char Baggardona I  at a glance
Administrative boundaries:

District


:

Noakhali

Thana


:

Sudharam (Sadar Noakhali)

Union


:

2 (Char Jubilee and Char Jabbar)

No. of Mouza

:

4

Population

:

8,328 (1995: Inception Report) ; 1200 homesteads, 1300 families

BWDB Jurisdiction:

BWDB Circle

:

BWDB O&M Circle, Feni

BWDB Division

:

BWDB O&M Division, Noakhali

Beginning of works
:

1980

Completion of works
:

1995

Area:

Gross benefited area
:

1600 ha

Net benefited area

:

1600 ha

- Flood protection

:

1600 ha

- Drainage

:

1600 ha

- Irrigation

:

30     ha

Type of land:



 Homestead land 

:

160   ha

Agricultural land

:

1300 ha

Others


:

140   ha

Khals (drainage channels)
:

  20  km

(Main and Secondary)

Tertiary khal (no)

:

32

ponds (no)

:

235 (including 32 cooperative ponds)

Prevailing utilization of natural resources:
Main crops

:



a) Monsoon  kharif I
:
30 - 60% Aus

b) Monsoon kharif II
:
100% T. aman (local/HYV)

c) Rabi


:
50-70% Chilli, ground nut, sweet potato etc

d) Fisheries

:
Culture and capture in  ponds and  in  khal /borrowpit)

BWDB Infrastructure:


Embankment

:

11.4 Km 

Sluice (no)

:

1 (3-vent)

Drainage khals

:

20 km

LGED Infrastructure:


Bridge (no)

:

1

Box culverts (no)

:

4

Pipe culverts (no)

:

28

Roads: a)   paved

:

6 km

             b)  unpaved
: 

25 km (aprx)

Other public Infrastructure affecting WM:

Cross bundh

:

many (for road communication, fisheries and irrigation)

Fish traps

:

many

Embankment cut
(no)
:

2

Institutional situation

The polder is broadly divided into two parts: the eastern part which is under possession of land lords, extended from north to south. The western part is divided among the landless people among 32 cooperative societies. Initially the cooperatives were the main institutional body overseen by the LRP. After LRP phased out during 1990s, the cooperative institutions were also becoming weak. At present there is no activities of the cooperatives. During the CDSP phase 1, these activities were also absent except very few O&M activities.  During the RWMA study, the polder is divided into 7 Water Management Areas (WMA) based on hydrological boundaries.  5 WMAs are formed from its western part where cooperative groups are consolidated. Each WMA is constituted by a Water Management Committee (WMC) with 11 to 13 members representatives. These committees are represented by  a Chairman, a Secretary and   members representing people of various occupational groups and members of the cooperative societies. This institution of WMC is very new and not yet functional. But as a polder of LRP, it  has linkage with the Union Parishad representatives (many UP and cooperative members are represented in these committees). It has  link with NGOs (Nijera Kori and Upama). Its link with BWDB and LGED is not well established. The present institution of the cooperative societies are not functional  because of  their low profile supports from the parent government agencies.

1.3
Water Management Practices in Char Baggardona I

1.3.1
The People

The polder area is characterized by its land use and settling pattern. The western and middle portion are dominated by the cooperative settlers  in which a total of  932 families settled  about a decade ago, almost all are migrated labours. The eastern part of the project is less settler -dominated,  settlement is older and scattered. The stakeholders are  farmers, agricultural labours, fishermen, traders,  shoppers, rickshaw pullers, cart pullers and land lords. The eastern part of the project (WMA 6 & 7)  are under the ownership of big land lords who lease lands for farming to landless farmers. The western part of the project (WMA 1, 2, 3, 4 and 5) are under the 32 cooperative societies (2 are female societies).  General socio-economic status of  the people is poor. The livelihoods of its stakeholders are very much dependent on the water management of the project, which is virtually unattended. Farming is affected by the soil salinity. People are landless but occupying plots which the project is going to allot to its occupants. Many of the people catch fish  in the water  bodies within and outside the project.

1.3.2
Use of Land and Water

The polder has high land in its northern boundary (WMA 1, 3, 4, 7), medium high to low lands in it middle part (WMA 2, 5) and relatively low land to its southern part specially in and around the sluice (WMA 2 and 5 - the lower part). General topographic slope is  north – south.

The climate of this area is characterized by the pronounce monsoon season alternating with a pronounce dry season. The monsoon starts from late May and prolongs until October. The months of July and August receive the highest rainfall in the year. Annual rainfall is about 3000 mm. The dry season falls from November to March. Monthly evaporation is highest in April and lowest in the month of January. The average maximum temperature ranges from 310 C to 24.30 C during the summer months and the minimum temperature in the winter ranges  from  26.80  C to 16.40 C. The Annual mean temperature is 25 0 C.

Soil salinity is a main factor that affect the use of land for agriculture. It affects more in the western area (WMA 1, 2, 3, 4 and 5)  than the eastern part (WMA 6 and 7).  The western part (co-operative areas) is young in age and comparatively less drained than the east.  The presence of high soluble salt in the soil moisture in low lying areas affects the plant growth and crop production. This is pronounced in the dry season when groundwater also becomes saline. The capillary rise of groundwater brings salts on the ground surface causing the soil saline. SRDI data on soil salinity in Char Baggar dona 2 (adjacent to CBD 1) gives an indication  of soil salinity in this area (ref: Table  4 of  RWMA report of CBD 2, Section 2.3.2). Proposal to conduct soil salinity test in this polder  is placed to SRDI. Five sample locations are selected for the purpose.

A number of Khals have been constructed and re-excavated within the polder to ease the overall drainage of the system. Few drainage pockets existed in WMA 1, 3, 4 and 7. Few link khals have been constructed and some existing khals have been re-excavated to improve the drainage system. Outside entry of water from the east made the drainage condition more critical.

The year round cropping occurs in this polder. Crop season is divided into 3 seasons viz  Kharif 1, Kharif 2 and Rabi. The polder's main crop is T. aman,  dominated by local varieties which are best adapted  to the prevailing soil and climatic conditions. Sesbania is widely grown in homestead areas for feed to the fish and to meet  the cooking fuel needs and to some extent  for green manuring. Aus  acts as   the breeding  ground for pest and diseases, which attack the main aman. Dryland crops during the rabi season are determined by salinity conditions. Rabi generally grown well in WMAs 7, 6, 5, 4 and 3. The common patterns observe during our study are:

· L. Aus - LT Aman- Rabi

· L. Aus - HYV Aman- Rabi

· Fallow- LT Aman- Rabi

· Fallow - HYV Aman - Rabi

· Fallow - LT Aman - Fallow

Of which L. Aus- LT Aman- Rabi is dominating. The soil salinity is the main problem in the agriculture practice. The presence of high soluble salt concentration in the soil moisture/groundwater affects the plant growth and crop production in general. Slow and poor germination, physiologic wilting, stunted growth, sterility and growth of salt tolerant weeds are a few of its effects.

The water body inside the project (Khals, ponds etc)  are  used for fisheries, both culture as well as open water. In few cases khal water is retained by erecting cross dams for localized vegetable irrigation during dry season. But  these are mainly erected across the khals to retain water for fisheries and to have access to their homesteads which generally are located on the bank of the khals.

Table: 2    Physical Characteristics of  Char Baggardona I

WMA
Topography
Soil
Crop Grown



Salinity
Aus
Aman
Rabi


North
med. High
High
Little
Yes
little

1
South
med. High
High
Little
Yes
little


North-west
med. High
Medium
Little
Yes
little

2
South –east
Low
Medium
Little
Yes
little


North
med. High
Medium
Yes
Yes
yes

3
South
med.  high
Medium
Yes
Yes
yes

4

med. High
Medium
Yes
Yes
yes


North
med. High
Medium
Yes
Yes
yes

5
South
Low
Medium
Little
Yes
yes


North
Low
Medium
Little
Yes
yes

6
South
Low
Medium
Little
Yes
yes


North
High
Medium
Yes
Yes
yes

7
South
High
Medium
Yes
Yes
yes

1.4
People's Perception on Land and Water Use in Char Baggardona I

1.4.1
Physical Problems and Opportunities

The polder is encircled by embankments in its east, south and western part.  Embankments are used to protect the polder from flood, salinity, to promote communication, shelter to homeless and also protection from tidal influence and cyclone. Some secondary use of embankment  and roads are the day care place for cattle in the monsoon. These are also used as paddy and straw drying place.  In many cases  the embankment slopes are used/misused for cultivation.

The main concern of the polder people is the outside influence of flood water entering into the polder  through the culvert on the Pariskar Bazar to Pankhar Bazar road and through an embankment cut (breach point) in WMA 6 in the eastern embankment.   WMA 6 & 7 are seriously affected due to this affect.  High water level in the field affects the  Kharif 2 season mainly due to submergence of agricultural lands.  It is not suitable for land preparation, land leveling and seed bed preparation. This high water level damages seedlings and transplanted crop which ultimately delays the season. 

 The stakeholders suggested a few alternatives to this problem. These are to re-excavate the outfall of D1 (downstream channel of the sluice which is silted up)  and  to divert outside water  to another canal outside the eastern boundary by linking it to the Jethar khal. Constructing  a sluice  in the north-eastern corner of the project boundary can also an alternative according to the people of the area.

Soil salinity problem was found to be serious also in this polder. Due to this effect the main crops aus and rabi are affected. Aus is affected in its early stage, aman in its later stage while rabi is affected throughout is growing season. Local people used to cope with this problem with many compromise. The top few centimeters soil (the whitish portion) is generally removed during the onset of land preparation of rabi. The richer farmers use organic fertilizer or TSP to reduce this effect. 

Shortage of dry season water is very acute. As every Khal and pond gets dried up in that time, no water retention is possible. Irrigation and domestic water use is very limited in that time. Sometimes dug wells are constructed to meet up the low profile domestic demands. The stakeholders feel strongly to explore the possibility of  construction of production  wells (DTW/STW)  to mitigate the crisis. It is a capital intensive matter and the people could do nothing on it,  they only had to depend on  nature. The general opinion is that deep well would yield better quality but risk of salinity remains.

Pest attack is very common in the area. Majra, Kala Gandhi, Leda are a few common pests. Few rich farmers can apply costly pesticides. IMP practice is not in use.

There is a road cut on the east embankment to cooperative no. 20 where one box culvert is required for communication and cross drainage. This is kept open (WMA 6).

1.4.2
Institutional Problems and Opportunities (Conflicts)

A common conflict between the upstream (WMA  4, 6 and 7) and downstream farmers existed as downstream  ( WMA 2, 3 and 5) farmers mostly use the cross bundhs and fish traps that hampers drainage during monsoon. 

Another conflict  relates to the  water use boundary located in WMA 1. The people of cooperative 2 and 5 do not allow fishing  to the people of cooperative 13 in the common canal, upstream  of  D2. Both claim their absolute right on it.  A similar conflict was observed in WMA 3 between the people of cooperatives 29 and 28. Cooperative members of 28 have constructed a drain linking to canal D2 (at its middle) which obstructs communication to cooperative members of 29. 

One more conflict exists between fishermen (who catch fish downstream of the sluice) with the farmers of  WMA  1, 3, 4 and 5 who want sluice to be kept open during  monsoon  at low tide, while in high tide the gates should be closed. But fishermen take advantage  at both the high and low tides. 

Upstream farmers  and all the people as a whole want to keep open the gates in pre-monsoon to allow entry of fish eggs. But the gates are kept close to prevent saline water intrusion in that time causing reduction in fish population. Fishermen also influence the operator in gate manipulation. It is not always as per wish of the people living in upstream areas.  As the fishermen want to control the operation this definitely affects the drainage of the project.

Another conflict existed in WMA 1 in which the upstream of D2 khal has a direct link to borrowpit near the embankment. This borrowpit is closed near the north - west corner of cooperative 25. The middle part of  D2 is linked  with its downstream by a very narrow khal section. This acts as a barrier (constriction) to the drainage of WMA 1 specially cooperative societies 5, 6 and 13. 

1.4.3
Opportunities of Conflict Management

The only institutional bodies present in this area are the co-operative societies, the UP Chairman (in non-cooperative area, WMA 6 & 7 only the UP Chairman) and the newly formed water management committees (WMC). The above conflicts are the critical water management conflicts and the cooperative societies could not solve the issue as these societies have become non-functional. The recently formed WMCs are very new and their task and responsibilities are not yet institutionalized. As a result they are not able to take positive steps to the solutions of these conflicts. Once this WMCs are strengthened, people believe that these conflicts can be resolved.  Role of the UP Chairman in conflict resolution is  very effective if he takes initiatives but  in all the above cases he did not actively involve. These conflicts are known to the site office in-charge, the  IO. He could not yet bring these conflicts to the appropriate forum as there exist  no PC/SPC like institution as in the other polders. Many WMC members and cooperative members believe that these conflicts should be resolved locally within the groups and once the WMCs are strong and trained enough, all these will be resolved.  

The sluice operational conflicts exist. It is expected the newly formed WMC can be given responsibilities to operate the sluice under a guideline. 

1.5
People's Perception on  Maintenance Status

Embankment: The sea dyke is eroded to an uneven crest, slopes in the river side is damaged due to shelters of homeless people. Breaches and rain cuts developed (in E-1, E-2). The marginal dyke (E-2) is severely damaged at several points  affecting people of WMA 6 and 7. There are two prominent public cuts  that allow flood water from outside the project affecting lives, crops, lands, cattle and  belongings of the stakeholders specially in WMA 6. The slopes are cut frequently to use for cultivation in the post monsoon.

Sluice: This structure is badly maintained. The river side flap gates are not water sealed (leaky) and the vertical lift gates in the country side are often not functional. As this is the only sluice of this polder, its bad maintenance seriously affects the project and its stakeholders. It's use for drainage, saline  and tidal water protection is always affected.

Pipe culverts: General maintenance conditions of these structures are very poor. Many are displaced and in most cases pipes are broken/missing, top soil removed and collars are either not used or broken. The stakeholders of  WMA 1, 2, 3, 4, 5 and 6 are badly affected by the poor maintenance. It hampers drainage as well as communication. Two pipe culverts, one  on the research plot to Atkopalia Bazar road and the other at the Pankhar Bazar to sluice 1  road  have damaged severely and need repair/replacement. Few more culverts are required at the following locations:

a) Pankhar Bazar to sluice 1 road, near cyclone shelter 12

b) Adjacent to cooperative no. 10 and 29

c) At research plot to Atkapalia road

d) Pankhar Bazar to sluice 1 road, near cooperative no. 30 

Box culverts:  One of the box culverts (BC-1) near the project boundary at Atkapalia Bazar is in very bad shape. Its approaches from all 4 corners are eroded and is likely to create serious communication problem. One box culvert on Sinniwala Mosque road is very essential. 

Drainage  Khals: Most of  khals are silted up and obstructed with cross bundhs and fish traps. This creates maintenance problems of the khals. Although the cross bundhs have some positive effects, their negative effects are equally dangerous during monsoon when these are not removed.  C-4 khal is totally silted up. Borrowpit (BK-2 and 3) are very weedy and unclean and need maintenance.

Tertiary drains: All the 32 tertiary drains in the cooperative areas are silted up and many of them are merged with the fields. Maintenance is essential. Cooperative societies can not maintain from their own source due to fund scarcity.

Roads: Almost all the rural roads are uneven  and lower crest level with slopes damaged causing communication and transportation problems.

In general people or the stakeholders are aware of the bad maintenance of the infrastructure.  They hardly  take any initiatives to do maintenance. Neither  do they approach nor make any dialogues collectively to the agency concerned for  maintenance.  They only know that maintenance is the government's headache and BWDB/LGED or CDSP or any other government organization will be responsible for the affairs. The users are not concerned about the maintenance. Many stakeholders  think that maintenance should be done by the UP. A few still believe that some maintenance responsibilities (minor types) should be shared by them  as well. 

1.6
People's Perception on  Operation

The main operational instrument of this project  is sluice 1. One khalashi is employed by the BWDB (but is likely to be retired shortly) there to assist operation of the sluice. The present operation is not guided by any suitable guideline. The operator operates as per demands of the people - that means  peoples are consulted in its operation which may not represent the whole area. Mostly the operation is dominated by  the local fishermen who catch fish in the downstream. This affects the drainage of the whole polder. Also by neglecting the pre-monsoon operation the fish population is very well reduced and at the same time scope of open water fishing is also affected.

Interfering the other infrastructure like erecting of cross bundhs or cutting the embankments are also common. Most Khals are filled with cross bundhs for use of fishing and access to their homesteads. But normally never removed after the use. 

In general the sluice operation does not follow any guidelines. It is the general consensus among the people that operation of structure should be based on the democratic process and they should be represented in operation decision making. In that respect, a committee among the different occupational groups should be formed and they should manage to operate it. 

1.7
Indigenous Water Management Practices in Char Baggardona I

Building cross bundhs is a very common local water use practice. It is found almost in all khals to store water for fishing and fish catch. These are in some cases partial with bamboo bridges to get access to their homesteads which always on the other side of the khals. Normally local stakeholders decide of such practices  during monsoon and post monsoon.  Similarly when outsiders are affected by the onrush of flood water, they cut the embankment. Although both embankment cuts and cross bundh builders always committed to close the cuts and remove the bundhs, but practically they do not comply with the commitment.  Pond and khal  water bodies are commonly used  by the people for fisheries and domestic use such as  washing, bathing, cattle washing, drinking and sanitation. 

1.8
BWDB/ LGED's  Perspective

BWDB is very much aware of the maintenance and operational situation. Present maintenance requirement is many in major water management infrastructure such as breach closing, embankment resectioning, khal reexcavation and repair of many pipe and box culverts and removal of cross bundhs from khals. They could not be able to develop their own maintenance program because of  very  inadequate allocation of maintenance budget. The SO and the Khalashi of the sluice were  interviewed on the aspect of sluice operation and maintenance. The maintenance of sluice is not up to the mark and many maintenance are required according to them. Maintenance fund allocated by the government is very inadequate and as such maintenance is poor. The SO believes that  the government or the donors should arrange the funds for maintenance as the users are generally poor and could not arrange such big budget. On maintenance cost sharing, he believes on principles that the users should contribute to some extent  in a preventive maintenance. Major maintenance should be done by the BWDB. A strong water users organization, represented by the UP can be a good option for operation. 

On the conflicts of sluice operation, they (SO and Khalashi) are aware about it. They have taken many initiatives (change the Khalashi, involve the UP Chairman/Members) but could not solve the conflict. He (SO) believes that the WMC should be made more functional and be given responsibility to operate the sluice as per operating guidelines.  

1.9
Summary and conclusions

· It is obvious that  drainage is a major problem of this polder affecting the livelihood of its stakeholders. To mitigate the problem  as proposed by the stakeholders, possibility of  diverting outside water  to be explored. As most stakeholders emphasized  to excavate the intake canal of the sluice, its technical and economic feasibility should be explored.

· Conflicts existed between fishermen/traders vs  farmers (both are the stakeholders) and it is always the fishermen that dominate in the operation of sluice.

· Poor maintenance of  infrastructure affects the livelihood of  the stakeholders. A maintenance plan should be required and can be effective to save deterioration of the infrastructure. Till a national maintenance plan on O&M responsibilities is finalized based on the revised peoples participation guidelines, some temporary measure should be taken on atleast preventive maintenance.

· Soil salinity and pest management should be well attended and an advisory services may be a good option.

· Sluice operation should be guided by a committee of  representative stakeholders (WMC).

· Shortage of dry season water availability are acute. Possibility of its availability should be explored and option to sink deep and shallow tubewells should be studied. 

· Erection and use of cross dam for fisheries and access way to the homestead of the stakeholders are very unique native culture which should be technically supported and encouraged to the extent that water management is not affected. 

· The water bodies within the polder (khals/borrowpits) can be regulated by the WMCs. This committees can use and utilize these resources for project's O&M.  

· CDSP should further study cropping pattern, contour and salinity to understand their cross relations.

ANNEX : 1
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OPERATION AND MAINTENANCE ISSUES

Identification of elements of the Water Management Infrastructure
Designed Water Management function/ objective/ purpose (affected area)
Element of structure operated and/ or maintained
Designed to do or be operational action or maintenance status with respect to operation or protection :
                                                                             In the actual situation it does or is :






What
When
Status of
What
When
Who decide
Who are affected by this :

1
2
3
4
5
particular element

6
7
8
9
Positively

10
How

11
Negatively
12
How

13

PART – I
PART- II

MAIN INFRASTRUCTURE

E-1: Embankment-

Sea dyke

( 6.68 km)
*Flood Protection  (800 ha)

*Salinity Protection

  (1400 ha)
Crest width,

Smooth 

Surface


CW=4.27m

Smooth

Surface
Continuously
Crest is uneven at places
Uneven Crest
Last 1 year
BWDB
WMA 

1,2,5
Prevent from flood, saline water and cyclone, facilitate communication

and shelter to landless
Fisherman

Pedestrian
Fishlets are prevented to enter communication disrupted



X – Section


CL=+6.1 mPWD

Slope

R/S = 1:5

C/S = 1:2
When section

Deteriorated to 20% of design section
Partial breach

(rain cuts)

Slope damage by settlers
Partial breach (rain cut) 

Slope damage
Last monsoon
BWDB
WMA 

1,2,5
Prevent from flood, saline water and cyclone, facilitate communication

and shelter to landless
Fisherman

Pedestrian
Fishlets are prevented to enter communica-tion disrupted, slope cuts to cultivate turmeric

E-2: Embankment -

Marginal

(4.46 km)
*Flood Protection

 (800 ha)

*Salinity Protection

 (800 ha)
Crest width,

Smooth 

Surface
CW=3.0m

Smooth

Surface
Continuously
Crest is uneven
Uneven Crest
Since 2 year
BWDB
WMA 

5, 6
Flood protection, shelter  & communication
Pedestrian
Communica-tion disrupted



X – Section


CL = 6.1 mPWD

Slope

R/S = 1:2

C/S = 1:2
When section

Deteriorated to 20% of design section
-
Breach and  slopes damaged
Last 1 year
BWDB
WMA 5, 6
Flood protection, shelter  and communication

Communication disrupted






Two public cuts
Public cut (2)
Every year
Local outside people
Out side people
Get flood water relief
WMA

4,5,6
-drainage congestion

- Communication disrupted           

S-1 :  Sluice - 1

(3-vent)
* Allow draining (monsoon - 1600 ha)
Flap gate
Automatic
Year round when R/S WL is higher than the C/S WL for flood protection and opposite for drainage
Flap gate Leaking
Automatic
Monsoon, post monsoon
Maint BWDB, operation by local people
WMA 1, 2, 3, 4 , 5, 6 & 7
Drainage, prevent entry of saline water & flood protection
WMA

5 and  3
Prevent entry of fish fingers


* Protect Saline

water intrusion (dry season -1600 ha)

* Flood protection

(monsoon- 600ha)
Vertical 

Lift gate
* Close to 

Retain water,

* Open to 

drainage
Post monsoon and dry season
Vertical gate jammed
Manual operated
Post monsoon
Maint BWDB, operation by local people
WMA 1, 2, 3, 4 , 5, 6 & 7
Water retention and  drainage

Prevent entry of fish finger

 Roads :

 (Paved)

Crest width,

Smooth 

Surface
CW=7.31m

Smooth

Surface
Throughout the year
OK
Smooth crest
Since last 2 years
LEGD
WMA 1,3
Communication, paddy drying, threshing & straw drying    
Public
-

FRB-1 :

 Atkopalia to 

Samiti Bazar road Bridge ( 6Km )
* Communication

and Transport.

Flood Control


X – Section
CL = ---

Slope = 1:1.5

(both)
When section deteriorates to 20%
Approach damaged near the culvert
Design section deteriorated
Since last 2 years
LEGD
WMA 1,3
Communication & transport,  outside settlers took shelter, tree plantation
General public
Communication disrupted
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Identification of elements of the Water Management Infrastructure
Designed Water Management function/ objective/ purpose (affected area)
Element of structure operated and/ or maintained
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                                                                             In the actual situation it does or is :






What
When
Status of particular element


What
When
Who decide
Who are affected by this :

1
2
3
4
5
6
7
8
9
Positively

10
How

11
Negatively
12
How

13

PART – I
PART- II

Rural Road (Unpaved): 

RR3-1 : Pankha Bazer to Sluice –1 Road 

(4 Km)
*Communication   & transport
Crest width smooth surface


CW = Smooth surface
Year round
Uneven Crest
Uneven Crest
Since last 3 years
LGED
WMA

3,2,5,4,1
Facilitate communication & transport
WMA

3,4,5,2
Communication became inconvenient



X – Section


CL = 

Slope = 1:1.5

CW= 2.43 m
year round
Section not achieved
Section deteriorated
Since last 3 years
LGED
WMA

3,2,5,1,4
Facilitate communication & transport
WMA 3, 4, 5, 2
Communication became inconvenient, one culvert needed near Cyclone Shelter 12

RR2-1 :Pankha

Bazer to Tofayel Haji Bari  Road (3.0 Km)
*Communication   & transport
Crest width smooth surface


CW = Smooth surface
Year round
uneven crest
Crest uneven
2 Years
LGED
WMA

7,6
facilitate communication 

( Partially)
WMA

7,6
Communication  became inconvenient



X – Section
CL = 

Slope = 1: 1.5

CW = 3.66 m
year round 
Section damaged at places
Slope damaged,  low level
2 Years
LGED
WMA 7, 6
Facilitate communication & transport
WMA 7, 6
Communication  became inconvenient, 1 pipe culvert needed at the crossing with D3















RR3-2:  Research Plot to cooperative 27  Road (5 Km)
*Communication   & transport
Crest width smooth surface


CW = Smooth surface
Year round
OK
Crest even
Since one year
BWDB

(LRP)
WMA

5,4
Facilitate communication & transport





X – Section


CL = 

Slope = 1: 1.5

CW = 2.43 m
year round
OK
Section good
Since one year
BWDB

(LRP)
WMA

4,5
Facilitate communication & transport



RR3-3:  Cooperative 25 to sluice No : 1

Road (2.5 Km)
*Communication   & transport
Crest width smooth surface


CW = Smooth surface
Year round
OK
Uneven Crest
Since 2 years
BWDB
WMA

2,3,1
Facilitate communication & transport
WMA

1,2,3
Communication  became inconvenient



X – Section
CL = 

Slope = 1: 1.5

CW = 2.43 m
year round
OK
Section reduced
Since 2 years
BWDB

(LRP)
WMA

2,3,1
facilitate communication & transport
WMA 1, 2, 3
Communication  became inconvenient

RR2-2:  Samitir  Bazer Bridge to Sluice 2 Road

(1.5 Km)
*Communication   & transport
Crest width smooth surface


CW = 7.31m, Smooth Surface
Year round
Uneven Crest
Uneven Crest
2 Years
BWDB
Whole project area
facilitate communication & transport
WMA 1,2,3
Communication  became inconvenient



X – Section
CL = 

Slope = 1: 1.5

CW = 3.66 m
Year round
Section not achieved 
Section deteriorated
2 Years
BWDB
Whole project area
Facilitate communication & transport
WMA 1,2,3
Communication  became inconvenient
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PART – I
PART- II

RR3-4:  Cooperative No : 20 to Sinniwala Mosque

Road  (2.0 Km)
Communication & transport
Crest width, smooth surface
CW =2.43 m ,

Smooth Surface
Year round
uneven surface
Uneven Surface
1 Year
LGED
WMA

7,6,4
facilitate communicat-ion
WMA

7,6,4
Communication became inconvenient



X – Section
CL =

Slope 1:1.5
year round
section damaged
Slope damaged


1 Year
LGED
WMA

7,6,4
facilitate communicat-ion
WMA 7, 6, 4
Communication became inconvenient







Public out (1)


Monsoon
Local people
WMA

7
Drainage
WMA

7,6,4
Communication disrupted

(Culvert required at D4)

RR3-5 : Cooperat-ive 12 to Atiulla Huzur’s Bari Road (1.5 Km) 


Communication & transport
Crest width, smooth surface
CW =2.43m

Smooth Surface
Year round
uneven surface
Uneven Surface
1 Year
LGED
WMA

6,4,7
Facilitate communicat-ion
WMA

4,7,6
Communication disrupted due to reduced land level and section

 

X – Section
CL =

Slope 1:1.5
year round
section damaged
Slope damage, top level reduced
1 Year
LGED
WMA

6,4,7
Facilitate communicat-ion
WMA

4,7,6
Communication disrupted due to reduced land level and section

BK-1: Borrowpit  

Between pipe culverts at cooperative  20   (0.75 km)
Drainage
Bed level
BL =
always
Weedy
Silted up
2 Year
BWDB
WMA

6,5
Drainage





X – Section
BW =

 Slope =1:2
Monsoon
Section reduced
Reduced
2 Year
BWDB
WMA

5,6
Drainage and fish production









Cross dam (3)
Monsoon
local people of    WMA       5 & 6
WMA

5,6
Communica-tion, fishing to  paddy fields
WMA

5,6
Poor drainage
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Khal:

D-1: Main Khal

(3.56 Km)
* Drainage

(150 ha)
Bed level
+0.9m- +2.65m

(0 – 3.70Km)
Monsoon
Silted up
Partial silted up
2 Years
BWDB
WMA

3,2
* rainage/retention

* Water for fisheries by      erecting  X- dam


WMA

3,2,4,5
Silted up,

Drainage hampered,

Communication

 disrupted





X – Section
Bottom width

=8.34 to +0.9m

Slope : 1:2
Always
Slope damage
Slope damage


2 Years
BWDB
WMA

3,2


Drainage/retention of 

water for fisheries by erecting X- dam


WMA 2, 3, 4, 5
Silted up,

Drainage hampered,

Communication

 disrupted









Cross Dam(8)
Monsoon
Local people
WMA

3
* Water retention

* Access to home
WMA 2, 3, 4, 5
Water logging, drainage disrupted

D-2: Main Khal

(0 – 4.08 Km)
* Drainage

(150 ha)
Bed level
BL = --
 Monsoon
Silted up in the

Upstream
Silted up
3 Years
BWDB
WMA

1,2,3
*  drainage

* retention for fish

* X dam

* Cross dam access road
WMA 1,2,3
drainage impeded, communication 

disrupted



X – Section
BW = --

Slope 1:2
Always
Section reduced
Reduced section
3 Years
BWDB
WMA 1,2,3
*  drainage

* water retention for fishing by  X dam


WMA 1,2,3
drainage impeded, communication

 disrupted






erected cross dam
X – dam (8)
Monsoon every year
Local people
WMA

1,2,3
* Retention fishing

* Accessibility


WMA 1,2,3
Group conflict between the coperative groups

 5, 2 &13 on boundary demercation on  fishing in khal. 

 1 pipe culvert 

needed

C-1 : Main Khal

(0-4.03 km)
* Drainage

(400 ha)
Bed level
BL=

1.1m to +2.44m

(0 – 4.03 Km)
Monsoon
Silted up
Silted up
2 Years
BWDB
WMA

5,4,7
* facilitate drainage


WMA

4,5,7
- Drainage impeded

 

X- Section
Bottom width

4.57 – 1.52m

Slope – 1:2
Always
Section reduced
Reduced section
2 Years
BWDB
WMA 5,4,7
* Facilitate drainage
WMA 4,5,7
The lease holders don't allow  to  build cross dam to have access to their homes on the other side of the khal






Bank cut and fish traps
Bank cut and fish traps
monsoon
local people
WMA 4,5,7
* Facilitate drainage
WMA 4,5
Khal water can enter in the tertiary canal

C-2:  Main Khal

(0 – 6.40 Km


* Drainage

(600 ha)
Bed level
+1.0 to +2.59m

(0 – 6.2Km)
Monsoon
Silt up of middle
Silt up at mid area
2 Years
BWDB
WMA

7,6,5
-To facilitate drainage

- Fishing
WMA

5,6,7
Drainage impeded due to  reduced section



X – Section
Bottom width 7.92 to 0.61m,

Slope 1:2
Always
Section reduced at middle
Section is reduced
2 Years
BWDB
WMA

5,6,7
-Good drainage
WMA

5,6,7
Drainage impeded due to  reduced section







Partial cross dam (2)
Monsoon
Local people
WMA

5,6,7
-Access to homestead
WMA

5,6,7
Drainage is impeded in monsoon
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C- 3 : Secondary Khal 

(0-0.75 km)
* Drainage

   (50 ha)
Bed level


BL =
monsoon
-
OK
1 Year
BWDB
WMA

    6
Facilitate drainage
WMA

   6
Drainage congestion due to incomplete construction



X – Section
BW =

Slope = 1:2
Always
-
OK
1 Year
BWDB
WMA 6
Facilitate drainage
WMA

   6
Drainage congestion due to incomplete construction

BK-2: Borrowpit –1

(0 –5 Km)

Western part of Sluice
* Culture fishing
Bed level
BL =
Always
OK
Good
2 Years
BWDB
WMA

1,2
* Fish production

* Domestic use

* Cattle bathing
WMA

   2
*Communication 

over  the

 embankment

 became

 inconvenient





X – Section
BW =

Slope = 1:2
Always
OK
Good
2 Years
BWDB
WMA

1,2
* Fish production
WMA 2
*Communication

 over the

 embankment 

became difficult

BK-3: Borrowpit – 2 
* Culture fishing
Bed level
BL =

Weedy 
Weedy and fish culture
3 Years
BWDB
WMA

    5
* Culture Fishing 



 (3 Km)

Eastern part of Sluice 1

X – Section
BW = 

Slope 1:2

Weedy
Weedy and fish culture
3 Years
BWDB
WMA

   5
* Culture Fishing 



B-1:  

Bridge

Near cyclone Shelter 19)
*Communica-tion (year round)
To be kept  open
To pass

Drainage water from high to low areas
During rainfall and in monsoon
 
Approach road  eroded
Last monsoon
BWDB
WMA 5
* Facilitate  drainage and communication 




* Cross drainage
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SECONDARY  INFRASTRUCTURE



BC-1: Box Culvert (Near Nabin Mosque at Atkapalia Bazar)


* Cross drainage

*communica-tion   (Year round)

(Constructerd by LRP )


To be kept open
To pass water from high to low area
During rainfall and monsoon
Approach road eroded
Approach  road eroded
1 Year
LGED
WMA

    7
Important for road communi-cation inside the polder.
WMA

7 & other area outside the polder
Communication will collapse any moment

BC-2, 3 & 4: Box culvert *near Latif house,

*near research plot  (2 no)

* Down  to  BC –1
* Cross drainage

*Communica-tion (Construc-ted during LRP and CARE )


To be kept open
To pass water from high to low area
During rainfall  and monsoon
-
Good condition
5 Years
BWDB, CARE
WMA

4, 7
Road communi-cation & transport
WMA

4, 7
Water from outside area enters inside causing water logging in monsoon, Corp damage, pest attack to Corp is serious this year

PC- 1   to  PC-28:     Pipe culverts

(30 at different locations shown in the map)


* Cross drainage

* communica-tion (Year round: constr-ucted by CDSP + LRP )
To be kept open
To pass water from high to low area
During rainfall  and in monsoon
-
Mostly

Collars dismantled, broken & displaced by heavy water pressure
1 – 5

Years
LGED
WMA 

3,5,1.,2,4
Facilitate drainage and  communi-cation
WMA

1,2,3,4,5,6 & 7
-drainage hampered

-Communication disrupted
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Tertiary drains :

TC-1     to TC-32        (32 nos.)
* Drainage


Bed level
BL =
Monsoon
Badly maintained
Silted up
2-3 Years
BWDB
WMA –5,4,3,2,1
* facilitate drainage 


WMA

5,1,3,2
Congested drainage, Environme-  ntally polluted



X – Section
BW =

Slope = 1:2


Always
Badly maintained
Section damaged
2-3 Years
BWDB
WMA –5,4,3,2,1
* facilitate drainage 


WMA 1,2,3,5
Congested drainage, Environmen-  tally polluted







X – dam
Monsoon
Local cooperative people
WMA –5,4,3,2,1
* Water retention for fishing
WMA

1.2.3.4.5
Drainage hampered

OFC-1: Outfall Channel (D/S of Sluice 1 )

0.50 km
* Drainage

  (2000 ha)


Bed level
BL =
Monsoon
Silted up due to tidal effect
Heavily silted up
2 Years
BWDB
 whole polder area
* Facilitate drainage and navigation


Whole polder area
* Drainage and navigation hampered seriously

 

X – Section
BW =

Slope =
Always
Section reduced due to tidal effect
Section reduced
2 Years
BWDB
whole polder area
* Facilitate drainage and navigation


Whole polder area
* Drainage and navigation hampered seriously

C-5:

In WMA 4

(0.5 km)
* Drainage
Bed level
BL
Monsoon
Badly maintained
Section reduced
3 years
BWDB
People of WMA 4
Facilitate drainage
WMA 4
Drainage impeded



X-section
BW=

Slope
Always
Badly maintained
Section reduced
3 years
BWDB
People of WMA 4
Facilitate drainage
WMA 4
Drainage impeded

C-4: Secondary Khal 

(Natural) in WMA 6
* Drainage

   (100 ha)
Bed level
BL =
Monsoon
Badly maintained
Highly silted up
5-6 Years
BWDB
WMA

   6
Facilitate drainage
WMA

   6
Drainage impeded



X - Section
BW =

Slope
Always
Badly maintained
Section reduced
5-6 Years
BWDB
WMA 6
facilitate drainage
WMA

   6
Drainage impeded
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OTHER INFRASTRUCTURE



Fish Trap

(see map)
To catch fish
Partial cross bundh with net
To catch fish in the open canal
Mon-

Soon, post Monsoon
Canal obstructed
Canal obstructed
Monsoon & post Monsoon
Local people, fishermen
WMA

3, 5, 1, 4
* Catch fish


WMA 

7,6,5,1,3
* Drainage impeded and WM disturbed

Public cut

(2 nos.)

* Tofayel Hazi

* Near Coop 

   No. 10


To facilitate drainage of our side and adjacent area
Open cut
To let drainage water out
Monsoon
Embankment cut
Embank-ment cut
Monsoon
Local people in and around the area
Outside project  people
To Release drainage water quickly
WMA

    6
Due to on rush of excess water seedlings, corps, homestead damaged and

Communicat-ion disrupted

ANNEX: 2

OCCUPATION - LOCATION  (OC - LOC) MATRIX  of  People  Interviewed
Name of the System : Char Baggar Dona I  

        Location(WMA) 


1
2
3
4
5
6
7
8
9
10

Occupation











Farmer
7
10
13
16
10
4
13




Fisherman
3
1
1
5
3
1
-




Agril. Labour
-
-
1
2
-
1
-




Trader
3
-
1
-
-
2
-




Boatman
-
-
1
-
-
-
-




Share cropper
-
-
-
-
-
2
2




Rickshaw Puller
-
-
1
-
-
-
-




Tailor
-
-
-
-
-
-
-




Village Leader











Village Teacher











Village Doctor
-
1









Carpenter


1








Housewife



1


1




Labour Leader


3








2.
WATER MANAGEMENT PROFILES OF CHAR BAGGAR DONA II

2.1
Introduction

This study was conducted on 8-9  October, 1997. During the study the project (polder) was subdivided into 8 water management areas (WMA) which are the smaller hydrological units of this polder. During the field work 40 interviews with group of stakeholders and  2 interviews (unrecorded) with BWDB staff (SO and Khalashi) were conducted. The infrastructural  details, their effects on the livelihoods of the stakeholders were discussed with them and the results are attached in annex 5 (Water Management Issue Table). An overview of people interviewed (occupation - location) is given in Annex 6.  RWMA base map and infrastructure map is attached in annex  7 and 8 respectively.

2.2
Char Baggardona II

The Char Baggar Dona II was developed during Land Reclamation Project (LRP) in 1987-92 in its low profile development plan. The project was originally designed with the focus on flood protection and land reclamation. The ultimate objective was to make the accreted land  to become productive. With the passage of time, the initial objective of land reclamation has changed to the development of existing young lands with development of infrastructure. Major infrastructure such as construction of embankment, sluice, few rural roads and reexcavation of few canals are done during LRP period. Later on the CDSP started working extensively on its infrastructural development, introduction of land distribution to the landless, development of agricultural lands and to provide other social services. 

During LRP the  interior and marginal dykes (11 km), a main sluice S2 and 5 cluster village ponds were constructed. When CDSP took over in 1994, about 40 km drainage channels were re-excavated,  6.5 km paved road and about 20 km rural roads (unpaved), a bridge, 11 box culverts, a number of pipe culverts, 2 cyclone shelters and 4 cluster village ponds  have been constructed. Two culverts are constructed  on the border road between CBD I and CBD II: one by LRP and the other by CARE in the pre-CDSP era. Productive development like agricultural, fisheries and livestock extension and health, water supply and sanitation, primary education support are being provided to the settlers of  the polder.  Distribution of khas land among the landless people is an important focus  of the project at present.  

Table  3:

Char Baggardona  II at a glance
Administrative boundaries:

District


:

Noakhali

Thana


:

Sudharam (Sadar Noakhali)

Union


:

2 (Char Jubilee and Char Jabbar)

No. of Mouza

:

7 ( Char Jubilee, West Char Jubilee, Char Jabbar, 






West Char Jabbar, Panaullah,  North Bagga and Middle Bagga)

Population

:

9,585 (1995: Inception Report) ; 1200 homesteads, 1400 families

BWDB Jurisdiction:

BWDB Circle

:

BWDB O&M Circle, Feni

BWDB Division

:

BWDB O&M Division, Noakhali

Beginning of works
:

1987

Completion of works
:

1992

Area:

Gross benefited area
:

2083 ha

Net benefited area

:

1820 ha

- Flood protection

:

1820 ha

- Drainage

:

1820 ha

- Irrigation

:

20     ha

Type of land:



 Homestead land 

:

180   ha

Agricultural land

:

1500 ha

Others


:

140   ha

Khals (drainage channels)
:

40 km

(Main and Secondary)

No. of homestead

:

1200 (Inception Report)

ponds (no)

:

1000 (as per Inception Report)

Prevailing utilization of natural resources:
Main crops

:



a) Monsoon kharif I
:
50% Aus

b) Monsoon kharif II
:
100% T. aman (local/HYV)

c) Rabi


:
60% chilli, ground nut, sweet potato etc

d) Fisheries

:
Culture in 1200 pond and capture in khal and borrowpits in dry season

e) Shrimp

:
Shrimp farms are being operated privately outside the polder

BWDB Infrastructure:


Embankment

:

11 km 

Sluice (no)

:

1

Drainage khals (km)
:

40 km

LGED Infrastructure:


Bridge (no)

:

1

Box culverts (no)

:

11

Pipe culverts (no)

:

15

Roads: a) paved

:

6.5 km

unpaved

: 

20   km

Other public Infrastructure affecting WM:

Cross bundh

:

many (for road communication, fisheries, irrigation etc)

Fish traps

:

many

Embankment cut
(no)
:

3 (during monsoon, 1997)

Road  (unpaved) cut (no)
:

11

Institutional Issue:

Before CDSP intervention, no institutional arrangement was available and existed in this polder. During the CDSP era, the polder is divided into 5 Sub-polders based on Mouzas. Each Sub-polder is instituted by a Sub-polder Committee (SPC) with 13 to 22 members representatives.  An apex Polder Committee (PC) functioning at present constituted  from among these 5  Sub-polder  Committee members,  agency and NGO representatives. It is represented by  the Chairman who is an ex-officio UP Chairman, a Secretary and  remaining are members. The polder  has good linkage with the Union Parishad representatives and NGO (Upama). Its link with BWDB and LGED is not well established. CDSP's Institutional Organizer (IO) facilitates the PC for its functionality.

2.3
Water Management Practices in Char Baggardona II

2.3.1
The People

The polder area is characterized by its land use pattern. The west is dominated by  intensive cropping compared to the middle and north eastern part. Mainly homogeneous occupational people  live here, they are farmers. Besides agricultural  labourers, share croppers, traders, rickshaw pullers, fishermen are also present. General socio-economic status of the people is poor. The people of the polder are seriously affected this year by the outside influence of flood water entered through an embankment cut in its northern boundary by the outside intervention. The livelihoods of its stakeholders are very much dependent on the water management of the project - which is not taken care of. Farming in less intensive area is affected by the soil salinity. In general people are landless but occupying plots of  0.2 to 4.00 acres. The project provided land titles for 0.5 to 2.00 acres of land to each landless family. Although the main occupation is farming, many people use to practice catch  and culture fish in the water bodies within and outside the project (khals and nearby Bagua river). Many of the fishermen are subsistence fishermen using indigenous fish nets with bamboo trap.

2.3.2
Use of Land and Water 

The polder has medium high land in its south western and south eastern  boundary (WMA 1, 8 and southern part of 2), medium high to low lands  in its middle and Eastern part  (WMA 3, 6,4, 7 and southern part of 1) and relatively low land to its north eastern part  (WMA  5). General topographic slope is  east to west and land type is medium high. Medium low to low land also exists (see table 6).

The climate of this area is characterized by the pronounced monsoon season alternating with a pronounced dry season. The monsoon starts from late May and prolongs until October. The months of July and August receive the highest rainfall in the year. Annual rainfall is about 3000 mm (CDSP record, L&WE). The dry season falls from November to March. Monthly evaporation is highest in April and lowest in the month of January. The average maximum temperature ranges from 310 C to 24.30 C during the summer months and the minimum temperature in the winter ranges  from  26.80  C to 16.40 C. The Annual  mean temperature is 25.70 C.

Soil salinity is a problem in  agriculture practice. The presence of high soluble salt concentration in the soil moisture in low lying areas affects the plant growth and crop production specially the Rabi and Aus. Groundwater salinity exist during dry season. The SRDI report on soil salinity gives an indication of soil condition ( maximum salinity recorded is 10.6 mS/cm in April). Fertilizers are sometimes used to reduce the effect of salinity. These are  TSP and  cow dung.  Some soil salinity data collected by SRDI are shown in the following Table 4. Proposal to continue soil salinity testing in this polder is placed to SRDI. Five sample locations are selected  for this purpose to represent whole the polder.

In general residual moisture retains in the sub- soil  at the beginning of kharif 1 and standing water remains in the fields during monsoon in T. aman. Few drainage congestion pockets exist. Flow takes place from north-east to south and south-west. Natural khals have been combined and connected to the sluice to form a good drainage system. As many low pockets existed, link khals  have been constructed and many are desilted to improve the drainage system. In general soils are better drained in its south west and south eastern (WMA 1, 2 and 8) part and land in this area is intensively in use compared to other parts of the polder.

Tables 4, 5 and 6 give a general impression on soil salinity, crop grown and land class respectively of this polder.

Table 4:    Soil Salinity: Char Baggar Dona II, Data per farmer




(EC: mS/cm) : Analysis pest 1:1

Ruhul Amin (WMA: 1)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
1.4

1.4

1.4
0.8

0.9

0.9
1.2

0.8

0.8
1.7

1.3

1.3
2.0

2.0

2.5
4.8

4.5

3.0


2.0

1.6

1.6
1.5

1.8

1.8
1.5

2.5

2.2
1.5

1.5

1.0



Abul Hashem   (WMA: 1)
Oct-96
Nov-96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
1.4

1.4

1.4
1.0

1.4

0.4
2.5

1.3

1.3
3.8

1.4

1.6
3.0

2.5

2.0
5.8

5.0

4.8


6.0

3.1

2.9
3.4

3.0

3.0
1.7

1.5

2.0


1.5

1.0

1.0



Shajahan (WMA: 2)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
1.4

1.4

3.8
0..8

0..8

0..8
0.9

1.6

1.2
0.6

1.1

0.8
3.5

3.0

3.0
5.3

3.5

3.2


2.2

1.6

1.6
1.5

1.9

1.9
1.5

1.3

1.3
1.2

1.0

1.0

Eashak Mia (WMA: 4)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
0.8

0.8

1.4
0.6

0.4

0.6
0.5

0.4

0.5
0.6

0.9

0.9
2.0

3.0

3.0
1.6

2.1

2.1


1.5

1.5

1.5
1.4

1.4

1.3
1.5

1.3

1.3
1.5

1.6

1.6



Akter Hoshain (WMA: 4)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97


July-97

Sample depth (Upto x cm)

10

30

60
1.4

1.4

1.4
0.8

0.9

1.3
1.0

0.8

0.9
0.9

1.3

1.2
3.0

3.5

3.0
3.2

2.4

2.4


3.1

3.1

2.4
3.5

3.2

3.0
2.7

2.5

2.5
2.5

2.3

2.3



Chand Mia (WMA: 6)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
0.9

0.8

1.2
1.4

3.8

3.8
1.3

0.8

1.4
2.0

1.4

1.4
4.0

3.0

3.5
3.5

3.0

3.1


3.4

2.6

2.2
1.5

2.7

5.4
2.8

3.0

2.5
1.9

1.2

1.1



(Continuation of Table 2)












Monir Hossain          (WMA : 7)


Oct-96
Nov-96
Dec-96
Jan-97
Feb-97
Mar-97
Apr-97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
1.4

3.8

3.8
1.6

4.3

4.7
2.4

2.1

2.4
4.4

2.2

2.2


5.5

4.0

4.0
6.2

4.5

4.0


7.5

5.6

4.5
2.83

5.5

3.5
2.7

2.5

2.5
2.5

2.3

2.3

Aminul Haque (WMA: 7)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
3.8

5.1

5.1
1.4

3.9

3.8
2.5

0.8

0.8
0.5

0.6

0.6
2.5

3.0

2.5
1.9

1.8

1.6


2.0

1.9

1.8
1.4

1.6

1.8
1.7

1.5

1.0


1.6

1.8

1.8

Delower Hossain (WMA: 8)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
1.4

1.4

1.4
0.8

0.8

0.8
1.0

0.8

0.8
1.2

1.6

0.9
2.0

2.0

3.5
3.1

2.2

1.8


2.4

2.2

1.8
 2.1

2.3

2.2
1.7

1.5

1.5
1.6

1.9

1.9



Abul Kashem  (WMA: 8)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar.97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
5.1

1.4

3.8
4.2

1.7

1.3


5.6

4.4

2.1
0.9

0.8

0.8
6.5

7.0

5.5
9.5

3.2

3.1


10.6

6.3

3.5
3.0

10.1

6.7
1.5

2.5

2.5


1.5

1.6

1.1

The year round cropping occurs in this polder. Crop season is divided into 3 seasons viz, Kharif 1, Kharif 2 and Rabi. The polder's main crop is T. aman,  dominated by local varieties which are best adapted  to the prevailing soil and climatic conditions. It has been observed that about 15% of the land are brought under HYV cultivation in the T. aman cropping.  Sesbania is widely grown in homestead areas to meet  the cooking fuel needs. This Sesbania plant is also used as green manuring which has good effect on reducing the soil salinity. Aus  acts as   the breeding  ground for pest and diseases which attack the aman. Dryland crops during the rabi season are determined by salinity conditions. In general year round cropping goes in the east and western part (except the north western corner) of the polder covering nearly 35% of the total area. The middle and the north eastern part of the polder is dominated by single cropping, the T. aman. This part is affected by soil salinity  and rabi is seldom in practice (scattered). Many low pockets exist in this area  where drainage is a problem. The common patterns observe during our study are:

· L. Aus - LT Aman- rabi

· L. Aus - HYV Aman- Rabi

· Fallow- LT Aman- Rabi

· Fallow - HYV Aman - Rabi

· Fallow - LT Aman - Fallow

· HYV aus -  HYV aman - Rabi

Of which L. Aus- LT Aman- Rabi is very common. Crops grown in this polder are shown in the following Table  5.

Table   5:    Area under Different Crops in Char Baggardona-2 during 1995-96 and 1996-97

Sl.No.
Crop
Area in ha during 1995-96
%  of cultivated area
Area in ha during 1996-97
% of cultivated area
Increase Decrease in area (ha) over 1995-96
% Increase Decrease over 1995-96

1
Local Aus
603.96
45.24
622.83
46.65
18.87
3.12

2
HYV Aus
42.82
3.2
7.17
0.53
-35.65
-83.25

3
Green Manure
7.33
0.54
50.36
3.77
43.03
587.03

4
LT Aman
1237.96
92.74
1124.06
84.21
-113.91
-9.2

5
HYV Aman
74.57
5.58
210.03
15.73
135.46
181.65

6
Chili
119.93
8.98
125.62
9.41
5.69
4.74

7
Ground nut
79.95
5.98
92.12
6.9
12.17
15.22

8
Sweet Potato
39.97
2.99
43.97
3.29
4.01
10.01

9
Potato
23.98
1.79
25.12
1.88
1.14
4.75

10
Khesari
59.96
4.49
62.81
4.71
2.85
4.75

11
Mustard
11.99
0.89
9.21
0.68
-2.78
-23.18

12
Vegetables
15.99
1.19
16.75
1.25
0.76
4.75

13
Soybean
21.98
1.64
22.19
1.66
0.21
0.95

14
Tishi
17.98
1.34
18.84
1.41
0.86
4.78

15
Sunflower
7.99
0.59
2.09
0.15
-5.91
-73.84


Total
2366.36
177.18
2433.17
182.23



* Source : Report on Plot to plot cropping pattern survey, May  1997: CDSP

The water body inside the project (khals, ponds etc)  are  used for fisheries, both culture as well as open water. It is observed this year that due to on rush of  flood linked to public cut on the north embankment, most of the ponds get overflown and fish are lost / escaped. 

In many cases khal water is retained by erecting cross dams for domestic use, fishing and for localized vegetable irrigation during dry season. Most often they are  erected to retain water for fisheries and to have access to their homesteads which generally are located on the bank of the khals.

Table 6:    Physical Characteristics of  Char Baggardona II

WMA
Topography
Soil
Crop Grown



Salinity
Aus
Aman
Rabi


North
med. high
Medium
Little
Yes
Little

1
South
low
Medium
Little
Yes
Little


North
low
Medium
-
Yes
Little

2
South
med. high
Medium
-
Yes
Very  little


North
med. high
Medium
Little
Yes
Little

3
South
med.  high
Medium
-
Yes
Little


East
low
Medium
-
Yes
Very little

4
West
low
Medium
Very little
Yes
Little


East
low
Medium
Very little
Yes
Little

5
West
low
Medium
Little
Yes
Very little


North
low
Medium
-
Yes
Little

6
South
med. high
Medium
Little
Yes
Very little


East
med. high
Medium
Little
Yes
Little

7
West
med. high
Medium
-
Yes
Little


North
med. high
Medium
Little
Yes
Little

8
South
med. high
Medium
little
Yes
Little

2.4
People's Perception on Land and Water Use  in Char Baggardona II

2.4.1
Physical Problems and Opportunities

The polder is encircled by embankments to its north, west and east and by roads to its southern boundary. The embankments are used to protect polder from flood, salinity, promote communication and also protection from tidal influence and cyclone. Some secondary use of embankments  and roads are the day care for cattle in the monsoon. These are also used as paddy and straw drying place. In few places embankment slopes are used/misused for cultivation.

The khals are used widely for drainage during monsoon and used for fisheries and water retention during post monsoon by erecting cross dams and fishing traps. Culverts are  used for cross drainage and communication  (see base map).   

The only major concern of the people of this polder is to eliminate the effect of outside water entry through its northern boundary. Due to siltation of Char Jabbar khal (D-2) and the Bagua river (R-1), the outside catchment area can not drain its water into the Bagua river, for which the affected people  cut the embankment near Kanchan Bazar to divert accumulated outside water. This public cut allows the outside flood water into the polder and finally drains out through the sluice. Recently water from the eastern catchment (eastern side of WAPDA Cross Dam; E-3)  has a link to  Char Jabbar Khal through a bridge at the Abdulla Miar Hat through which more water added to Char Jabbar khal catchment. As a result the entire water of Char Jabbar catchment is diverted into the polder which is causing serious damage to outsiders as well as insiders. The worst affected is the WMA 5 followed by the other areas of the downstream. Due to this problem, the aman crop has suffered serious set back and repeated transplantation took place (2-3 times) this year. The only alternative to this problem, the stakeholders suggested is the desilting  and straightening the Bagua river.  

The main Bagar dona khal although it is desilted recently, gets overflown after a heavy rain due to obstruction of cross dams and fish traps. This is one of the cause of drainage congestion in the area associated with the public cut..

Soil salinity problem was found in the medium low  to low areas (WMA 3, 6, 4, 7 and 5).  Due to this effect this area is mainly single cropped (aman). Rabi and aus can not grow. Local people used to cope with this problem with many compromises. The top few centimeters soil (the whitish portion) is generally removed during the onset of land preparation of  Rabi. The rich farmers use organic fertilizer, TSP and green manuring to reduce this effect. 

Shortage of dry season water is very acute. As every khal and pond gets dried up in that time, no water retention is possible. Irrigation and domestic water use is very limited in that time. Where possible dug wells are constructed in the khals and ponds to meet up their low profile domestic demands. The stakeholders feel strongly to explore the possibility of construction of production  wells (DTW/STW)  to mitigate the crisis. Their general opinion is that the deep well water will yield better quality. It is observed that the dry season water crisis is so serious that the womanfolk  seldom take their baths.

Pest attack is very common in the area. Majra, Kala Gandhi, Leda are a few common pests. Few rich farmers can apply costly pesticides. IPM practice is not  very common but few places it is found in practice (WMA 8).

There are many road cuts and the road passing canals are kept open at different locations of the system. These places are to be closed either by box or pipe culverts according to the section. Two box culverts and 13 pipe culverts as such are identified which are very much needed for good water management. The existing box culvert near Kanchan Bazar is eroding  and ventage is quite insufficient (in WMA 4). Other such locations are: 

a) Jagadish Doctor Road  (RR2-2): (WMA: 1)

b) Kanchan Bazar to Shafi Sareng Road (RR2-5): (WMA: 3)

c) Kanchan Bazar to Safi Sareng Road (RR2-5): (WMA: 4)

d) Nabin Sanga Mosque Road (RR3-1): (WMA: 8) 

e) Atkapalia to Batu Mia Road (RR2-7): (WMA: 8)

2.4.2
Institutional Problems and Opportunities

A major conflict exist between  fishermen and farmers. A group of fishermen led by an influential local man of the sluice area (WMA 1) control the sluice operation (often sluice gates are kept open or flap gates are tied upward)  to catch fish affecting the interest of the farmers. Due to this monopoly influence, many stakeholders (other than local  influential group) do not agree with  the present operation practice which is not serving needs of the major people. This group is led by a local elite to whom general people can not oppose.  Fishing in this area becomes easy in a  continuous flow of the khal. To keep a continuous flow in the khal, sluice gates are manipulated  by influencing the operator.  This elite is also a member of the PC (member of UP also).  The Chairman also influenced that elite to stop gate manipulation but ultimately did not work. Although the matter has been raised to PC/SPC meeting, but no solution could have arrived.   

During the pre-monsoon rains, fish eggs can enter inside the project if the sluice gates are kept open. But the entry is restricted as BWDB does not allow saline water at that time or gates are choked up in the silt and can not operate. The BWDB thinks that since it is an FCD project, saline water in no way will be allowed to enter into the project area. This might harm the crop/soil. The defense argument is that in pre-monsoon, even the sluice gates are kept open the tide (saline water) can not reach  the field level. Khal water will not spill to crop lands. Considering this aspect, it is reasonable that sluice gates can be kept open during pre-monsoon to allow fish eggs inside the polder. It is understood that this matter has never been discussed in the PC/SPC.

A common conflict between the upstream (WMA 4, 5, 6 and 7) and downstream farmers existed as downstream  (WMA 1, 2, 3 and 6) farmers mostly use the cross bundhs and fish traps that hampers drainage during monsoon immediate after rains. The matter has been discussed  in the PC/SPC levels but the remedial action could not be taken yet. 

The stakeholders feel that Bagua river is getting encroached by the shrimp ponds used and practiced by the private owners in the downstream of the sluice 2. This encroachment has a direct effect that the river section is getting narrow to narrower and affecting  remarkably to its functionality. The shrimp owners (3 men known to practice there) of these shrimp ponds are very influential businessmen locally and of Noakhali area. They occupied lands in the left bank of Bagua river within the downstream vicinity of sluice 2 and operating the shrimp business. The matter has  been  discussed in the PC/SPC in some scattered way but no dialogue/decision could have been initiated/taken in this respect.

2.4.3
Opportunities of  Conflict  Management

Although the present institutional platform in the polder level is the PC and SPC, this machinery is not yet functional enough to handle/manage all the conflicts effectively.  First the conflict comes to the notice of the site office in-charge, the IO, who then inform the matter to appropriate authorities. Later it is raised to the  SPC or  PC.  Generally PC/SPC  take self initiatives to resolve the conflicts of low profiles. Bigger conflicts like sluice operation by a local influential fishermen, could not be resolved by the existing institution of PC/SPC. The other UP Chairman, who is the Chairman of the PC  sometimes takes initiatives but without success so far. But the Chairman believes that this problem could be resolved slowly by their more involvement in the activities.     

2.5
People's Perception on  Maintenance Status

Embankment: The average maintenance condition of the interior and marginal  dykes are good except the embankment cut at 3 points (in E-2 and E-3). Two cuts (both on the interior dyke, E-2), one  close to the sluice and the other at about a kilometer upstream of the sluice, are related to the first cut in E-3.

Sluice: This  structure is not well maintained. Both the  flap gates and vertical lift gates are leaky, hinges are broken and seals are damaged. As this is the only sluice of this polder, its bad maintenance seriously affects the polder and its stakeholders. It's use for drainage, saline  and tidal water protection is always with troubles. More cuts will put the sluice at risk. The flap gates are damaged and needs repair.

Pipe culverts: General maintenance conditions of these structures are moderate. These are installed by LGED and  LRP. In some places the pipes are displaced and in most cases pipes are broken/missing, top soil removed and collars are either missing or broken and approach roads damaged.  It hampers drainage as well as communication. The most critical is the  pipe culvert on Pariskar Bazar to Kanchan Bazar road near Kanchan Bazar.

Box culverts:  One of the box culverts (BC-2) near the project boundary at Atkapalia Bazar is in bad shape. Its approaches from all 4 corners are eroded.  It will create serious communication problem. Similar situation is with the culvert near Kanchan Bazar (BC-8) which, in addition to its maintenance is insufficient in ventage also. The approach roads of all the existing culverts are damaged.

Drainage  khals: Most of khals are desilted during last 3 years.  These khals are at present obstructed with cross bundhs and fish traps. This creates water management problems. During  intense rain, water can not move due to these obstacles causing drainage problem in many places. Bagar dona khal (D-1), Pankhar khal C-7, C6, C4 and C5 are few such examples.  Although the cross bundhs have some positive effects, their negative effects are equally dangerous when water management is considered.

Roads: Almost all the unpaved roads have uneven crest levels and slopes are damaged causing communication and transportation problems. Many have public cuts for mitigating drainage problems (RR2-5, RR2-2, RR3-1, RR2-7 etc). Recently constructed Kanchan Bazar to embankment road (RR2-5),  Safi Sareng road (RR2-1)  and Jagadish Doctor road (RR2-2) have been damaged seriously by rain cuts.

In general the stakeholders are aware of the bad maintenance conditions of the structures. They know  that maintenance is the government's headache. BWDB/LGED or CDSP are responsible for the affairs. The  stakeholders seems not  concerned about the maintenance of these structures. Many also think that UP should be given maintenance responsibilities. A few of course believe that some maintenance responsibilities (minor types) should be shared by the users.

2.6
People's Perception on  Operation

The only operational instrument of this polder  is sluice 2. One khalashi is employed by the BWDB there to assist operation of the sluice. The present operation is not guided by any suitable guideline. The operator operates as per demands of a fisherman who use to catch fish just downstream of the sluice. This affects the drainage of the whole project. Also by neglecting the pre-monsoon operation of the structure the fish population is very well reduced and at the same time scope of open water fishing is also affected.

It is the general consensus among the people that operation of structure should be based on the common interest of the majority of the farmers and they should be  represented  in operation decision making. 

It is the observation of the people that if culverts/box culverts  constructed at different locations could have been gated, the water management would have been more easy.

2.7
Indigenous Water Management Practices in Char Baggardona II

Building  cross bundhs is a very  common local water use  practice. It is  found in many  khals specially in Bagar Dona (D-1), Pankhar khal  C-7, C4, C5 and C6 to store water for fishing and fish catch. Occasionally these cross dams are used to supplement pitcher irrigation to vegetable crops. Many fish traps have been built in these khal. Few bamboo bridges with the partial cross bundhs  to get access to their homesteads are also in use.  Normally local stakeholders decide of such practices  mostly during monsoon and post monsoon.  Another form of such water use is to cut embankment and roads to drain out water stagnant at local pockets. Pond and khal water bodies are commonly used  by the people for fisheries and domestic use. Fish cultivation in the ponds and use of pond water for bathing, all types of domestic washing, cattle washing, drinking and sanitation are  a few such examples. 

2.8
BWDB/ LGED's  Perspective

BWDB and LGED are very much aware of the present maintenance and operational situation. Present maintenance requirements are many in  major water management infrastructure such as resectioning embankment, breach closing (public cuts on embankment and roads), repair of all the newly constructed rural roads and repair of many box and pipe culverts and removal of cross bundhs from the khals. They are not able to develop their own maintenance program because of  very  inadequate allocation of maintenance budget provided by the government. Concerned Section Officer (SO, BWDB)  was interviewed on the aspect of overall operation and maintenance of the polder. The maintenance requirements of BWDB infrastructure  are big but he is not concerned with the maintenance cost. He feels that if GOB or donors provide funds, maintenance will be better. If there is fund constraint, he believes that ADP should be allocated for FFW for earth works, because FFW allocations are normally given for limited maintenance works. The problem of embankment cuts, he feels should be resolved quickly and his idea coincides with the idea of local people to desilt and straighten the Bagua river. Re-excavation of Char Jabbar khal is also to be taken to solve the problem. He feels that maintenance by the users will not be done because people will not do the task as there is no good organization for the users. He also feels that a strong users organization should be in the polder who will take care of the operation of the sluice.

He is aware of the sluice operational problems and conflicts between the fishermen and farmers. They have taken many initiatives (such as involvement of UP Chairman, but not the PC/SPC ) to remove the conflict but ultimately could not solve. He thinks that if a sluice committee is formed under the guidance of the BWDB, the committee will solve the problem locally. Outside interference may not be suitable to solve the  problems. In general he thinks BWDB should decide the maintenance issue and operation should be done by the users with the overall guidance of BWDB.  On maintenance cost sharing, he believes on principles that  as services are provided to the stakeholders, they should  contribute to maintenance to some extent (such as preventive maintenance, labours etc).

2.9
Summary and conclusions

· It is obvious that  drainage of outside water through polder is a major problem affecting the livelihood of its stakeholders. To mitigate the problem as proposed by the stakeholders, possibility of  diverting outside water  is to be explored. Most stakeholders emphasized  to excavate and straighten the Bagua river and re-excavate the Char Jabbar khal. It is a complex hydrological problem and its technical and economic feasibility should be studied.

· Effect of encroachment of Bagua river downstream of the sluice by the private shrimp owners should be studied.

· Conflicts existed between fishing downstream of the sluice and farmers (both are the stakeholders). A sluice committee with all the stakeholders can be given the operational responsibility.  PC/SPC should play major role to solve the conflict

· There is no official  maintenance plan of the water management infrastructure, realistic maintenance plan should be developed and can be effective to save deterioration of the infrastructure. Till a national maintenance plan on O&M responsibilities is finalized based on the revised peoples participation guidelines, some temporary measure should be taken on atleast preventive maintenance.

· Soil salinity  should be well attended and an advisory services may be a good option.

· Sluice operation should be guided by a committee of  representative stakeholders under the guidance of PC/SPC.

· Shortage of dry season water is acute. Possibility of its availability should be explored and option to sink deep and shallow tubewells should be studied.

· Erection and use of cross dam for fisheries, water retention and access way to the homesteads of the stakeholders is very common practice which should be technically supported and encouraged to the extent that water management is not affected.

· To make effective WM in this polder, the possibility of installing gates at different internal structures (culverts/ box culverts) should be explored.

· The water bodies within the polder (khals/borrowpits) can be regulated (fisheries etc) by the PC  as a first step to mobilize local resources. This resource can be utilized to polder's O&M. 

· CDSP should further study cropping pattern map, contour maps and  salinity to understand their cross relations. 

ANNEX: 5

Water Management Issue Table of Char Bagardona II



OPERATION AND MAINTENANCE ISSUES

Identification of elements of the Water Management Infrastructure
Designed Water Management function/ objective/ purpose (affected area)
Element of structure operated and/ or maintained
Designed to do or be operational action or maintenance status with respect to operation or protection :
                                                                             In the actual situation it does or is :






What
When
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What
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Who decide
Who are affected by this :

1
2
3
4
5
Particular element

6
7
8
9
Positively

10
How

11
Negatively
12
How

13

PART – I
PART- II

MAIN  INFRASTRUCTURE

E-2: .Embankment

(Interior dyke)

(0- 4.0  Km)
*Flood Protection

  (100 ha)

*Salinity Protection

  (1000 ha)
Crest width,

Smooth 

Surface
CW-4.27m

Smooth

Surface
Continuous
Good Condition
Good Condition


2 Years
BWDB
People of WMA 2,1


* Flood Control

* Salinity Protection

* Transportation

* Cattle day care

* Paddy drying
  




X – Section


CL=+6.1 m

Slope

R/S = 1:3

C/S = 1:2
When section

Deteriorated to 20% of design section 
Good Section
Good Section
2 Years
BWDB
People of WMA 2,1
* Flood Control

* Salinity Protection

* Transportation

* Cattle day care

* Paddy drying









Public 

Cut (2)
Monsoon
Project people
Project people
* Release drainage water through the project
People of whole project
Outside water  enters cause drainage

 congestion, 

E-3:  Marginal

 Dyke

(0 – 7.0  km)
*Flood Protection

 (800 ha)

*Salinity Protection

 (800 ha)
Crest width,

Smooth 

Surface
CW=3.0m

Smooth

Surface
Continuous
Uneven surface
Uneven Surface
One year
BWDB
People of WMA 

2,4,5
* Flood protection 

* Com & Transport

* Ply Rickshaw

* Cattle rest place

* Paddy drying





X – Section


CL = 6.1 m

Slope

R/S = 1:2

C/S = 1:2
When section

Detereorates to 20% of design section
Slope damaged cuts
Slope damaged, cuts
One year
BWDB
People of WMA 

2,4,5
* Flood protection 

* Com & Transport

* Ply Rickshaw

* Cattle rest place

* Paddy drying









Public cut 
Last Monsoon
Project affected people
Project affected People (PAP)
Stagnant water com pass quickly
People of whole project area
outside flood water

 enter the area causing crop and  property damage

E-3 : Closure dyke cum road

 (5 Km)
*Flood Control

*Communication

    & Transportation
Crest width,

Smooth 

Surface
CW= --- ,

Smooth

Surface
Continuous
     OK
Functioning

       OK
For long time
R & H
People all around the project
* Flood Control

* Communication &

   transport    





X – Section


CW= ---

Slope :
When section

detereorates to 20% of design section
      OK
Functioning

       OK
For long time
R & H
People all around the project
* Flood Control

* Communication &

   transport



Khals:

D-1:  Bagardona Khal

 (0 –14.60 Km)

 
*  Drainage

    (1800 ha )

*  Open water            

    fishing
Bed Level,


BL = 0.315  m

to  2.41  m   
Monsoon

Functioning Ok in d/s but may cross dam
All year round and monsoon
BWDB
People of WMA 8,7,5,4,6,3,1
No drainage problem encounter    





X – Section


BW =

Slope  

1:2
Always

Functioning Ok in d/s but may cross dam
All year round and monsoon
BWDB
People of WMA 8,7,5,4,6,3,1
No drainage problem encounter









Partial cross dam and fish trap
Monsoon & Post Monsoon
Local People
People of WMA 8
* Communication 

* Transport

* Fish catch
People of WMA 8,7,4,3
Water management hamper in Monsoon
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Secondary khals: C-7: Pankhar 
* Drainage 

   (300 ha)
Bed level
BL=1.8 m +  to 2.04 m
Monsoon
Good Condition
Functioning Ok
All year round
BWDB
People of WMA 6
Facilitate drainage



Khal 

(0 - 2.23 Km)
* Open water

   fishing















BW=2.0 to 1.56 m
Always
Good Section
Section Ok
All year round
BWDB
People of WMA 6
Facilitate drainage





X – Section


Slope : 

1:1.5

 
X- dam
Year round
Local People
People of WMA 6
Communication & fishing
WMA

    6
WM

 hampered

C-4:  Khal

 ( 3.06 Km)
* Drainage
Bed level


BL = 2.19 to 2.50 m
Monsoon
Good Condition
Functioning Ok
Year round
BWDB
People of WMA 2
Facilitate drainage





X – Section
BW= 1.80 to 1.25 m

Slope = 1: 1.5
Always
Good Section
Section Ok
Year round
BWDB
People of WMA 2
Facilitate drainage























X-dam (many)
Year round
Local People
People of WMA 2
Communication or fishing
People of WMA 2
Drainage impeded

C-5 :  Khal (3.07 Km)
* Drainage
Bed level


BL= 2.01 to 2.5 m
Monsoon
Silted up
Functioning but silted up
Year round
BWDB

WMA 2
People of WMA 2
Facilitate drainage





X – Section


BW = 2.44 to 1.25 m 

Slope = 1: 1.5
Always
Section reduced
Reexcavation needed
Monsoon
BWDB

WMA 2
People of WMA 2
Facilitate drainage









X –dam in upstream


Monsoon
BWDB

WMA 2
People of WMA 2
Communication or fishing
People of WMA 2
Drainage impeded

 some times

C-6 :  Khal  

( 3.104 Km)
* Drainage
Bed level


BL= 0.71 to 1.67 m
Monsoon
Good Condition
Functioning Ok
Always
BWDB
People of WMA 3
Facilitate drainage





X – Section
BW= 2.21 to 1.56 m 

Slope = 1: 1.5
Always
Good Section
Section Ok


Always
BWDB
People of WMA 3
Facilitate drainage









X - dam
Monsoon
People of WMA 3
People of WMA 3
Communication & fishing
People of WMA 3
Drainage impeded
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S-1 :  Sluice 2 

(3 Vents: Invert Level = 1.82 m)
* Allow drainage (1800 ha, in monsoon)
Flap gate
Automatic
Year round when R/SWL is high (close)

and when C/S WL high (open)

Automatic
Always
Maintenance BWDB, Operation - Fisherman
People of whole
* Facilitate drainage

* Flood  and salinity 

control











Forcibly open


Monsoon
Local fisherman
Fisherman
* Catch fish


Project People
* Drainage constraints

* Water retention problem


* Protect saline     water (dry season)
Vertical Lift gate
* Close to retain water

* Open to drain out
Post monsoon & dry season

Leakage in the gates


Monsoon
BWDB
People of the Project
* Water retention

* Flood control

* Salinity control
Project People
Water is not controlled efficiently


* Flood Protection 

(1200 ha)












D-2 : Char Jabbar Khal 

( 6.90 Km) : (outside polder)
* Drainage

 
Bed level
BL =
Continuously
Silted up
Silted up
For last 2 years
BWDB


Project affected people
The Khal so silted up that it does not carry any drainage water.

 

X – Section
BW =

Slope =
Always
Silted up
Silted up
For last 2 years
BWDB


Project affected people
The Khal so silted up that it does not carry any drainage water.







Cross dam (many)
Monsoon & Post Monsoon
Outsiders
Project affected people
* Fish catch

* Water retention for aman
Project affected people
. impede drainage

R-1 : Bagua River (outside the polder)


* Drainage

* Navigation

* Fishing

* Shrimp Culture     
Bed level
BL =

Silted up
Silted up
For a few years
      ?
      ?
          ?
People living around the project
It does not carry drainage water of the whole area



X – Section


BW =

Slope

Silted up
Silted up
For a few years
       ?
       ?
           ?
People living around the project
It does not carry drainage water of the whole area

B-1 : Bridge (1 no)

* at Samitir

Bazar


Communication

* Cross drainage


To be kept open
To pass drainage water from high to low areas. 
During rainfall and in monsoon
        OK
     OK
Year round
LGED
People of the Project
* Communication

* Transportation


People of Project
(The approach road to bridge at Samitir Bazer road is collapsed, bridge is smaller compared to 

X-Section of the Khal)
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Road (Paved)

FRB-1 : Atkapalia to Samitir Bazer   (6 Km)
*Communication

* Transportation

* Flood Control


Crest width
CW=7.31m, smooth surface
Throughout the year
Good Condition
Condition good
Year round
LGED
Project people
* Communication

* Transport





X – Section
CL= (
Slope  1:1.5
Throughout the year
Good Section
Good section


Year round
LGED
Project people
* Communication

* Transport



Rural Road:                    RR2-1:

Samitir Bazar to Shafi Sareng Mosque road 

( 2.17 Km)
* Communication & transport
Crest width, smooth surface
CW= 3.66m, smooth surface
Year round
Uneven surface
Rain cuts & slope damage
Monsoon
LGED
People of WMA

2,1
Good Communication & transport





X – Section
CL= (
Slope  1:1.5
Year round
Section damaged at place
Rain cuts & slope damage
Monsoon
LGED
People of WMA 2,1
Good Communication & transport









Public cuts(2) 
Monsoon
LGED
People of WMA 3


* To Facilitate draining of water


People of WMA 3
* ommunic-

ation disrupted.

(2  pipe culverts needed)

RR2-2 : Jagadish House to West embankment Road (0 – 2.51 km)
* Communication & transport
Crest level, smooth surface
CW=3.66m, smooth surface
Year round
Good Condition
Ok but public cuts
Monsoon
LGED
People of WMA 1


* Good Communication & transport





 

X- Section
CL= (
Slope  1:1.5
Year round
Section Ok
Ok but public cuts
Monsoon
LGED
People of WMA 1
* Good Communication & transport









Public cuts(3)

(One at khal cross crossing)
Monsoon
LGED
People of WMA 1


* Enhance drainage


People of WMA 1
Communication disrupted.

(3  pipe culverts

and one box

 culvert needed)

RR2-3:  Latif house to west embankment road (3.70Km)
* Communication & transport
Crest level, smooth surface
CW= 3.66 m, smooth surface
Year round
Good Condition
Good Condition
Monsoon
LGED
People of WMA 6
* Good Communication & transport





X – Section
CL= 5.5 m

Slope  1:1.5
Year round
Section Good
Section good
Monsoon
LGED
People of WMA 6
* Good Communication & transport









Public cut (1)
Monsoon
LGED
People of WMA 6
* Facilitate drainage


People of WMA 6
Communication disrupted.

(1 pipe culvert needed at west

 of box culvert)
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RR2-4: Pariskar Bazar to R&H road      (1.906 km)
*Communicati-on  & Transport
Crest width smooth surface


CW =3.66 m, smooth surface
Throughout the year
Newly Constructed
Functioning Ok
Last 6 months
LGED
People of WMA 6,7,8
*Communication & transport
* People of WMA 6,7,8


Uneven and 

Damage surface

 at the pipe

 culvert

hampering communication



X – Section
CL= 5.5 m

Slope

1:1.5
Throughout the year
Newly Constructed
Section Ok
Last 6 months
LGED
People of WMA 6,7,8
*Communication & transport
* People of WMA 6,7,8
Uneven and 

Damage surface

 at the pipe culvert

hampering communication

RR3-1 :

 Nabin Mosque to Siddique house Road (0.88Km)
*Communica-tion & transport
Crest width smooth surface
CW =2.43 m, smooth surface
Throughout the year
Bed maintenance
Uneven and poor maint.
1 year
LGED
People of WMA 8
*Communication & transport


* People of WMA 8
* Communication

disrupted road damaged



 

X – Section
CL=

Slope

1:1.5
Throughout the year
Section damaged at two points
Section damaged
1 Years
LGED
People of WMA 8
*Communication & transport
* People of WMA 8
* Communication

disrupted road damaged









Public Cuts(2)
Monsoon
Local People
People of WMA 8
* Facilitate drainage


* People of WMA 8
(*3 pipe culverts required)

* existing  culverts

 is quite insufficient

RR2-5 : Kanchan Bazer to Shafi Sareng 
*Communica-tion & Transport
Crest width smooth surface
CW =3.66 m, smooth surface
Throughout the year
Newly Constructed
Function Ok
Last 3 months
LGED
People of WMA 3,4,6
*Communication & transport
* People of WMA 3,4,6
* Communication

disrupted road damaged

Mosque Road 

(2.19 Km)

 

X – Section
CL=5.5 m

Slope

1:1.5
Throughout the year
Slope damaged
Damaged at 2 points
Last 3 months
LGED
People of WMA 3,4,6
*Communication & transport
* People of WMA 3,4,6
* Communication

disrupted road damaged







Khal crossing (2) and  

one cut
Last 3 months
LGED


* People of WMA 3,4,6
1 Box culvert

and 2 pipe culverts required ; communication disrupted.

RR1-1 :Samitir Bazar to Samitir Bazar bridge road
*Communica-tion & Transport
Crest width smooth surface
CW =4.88 m, smooth surface 
Throughout the year
 New Construction
Function good 
Last 6 months
LGED
People of WMA 1,2,3
* Facilitate good communication


* People of WMA 1,2,3
Vehicle cannot

 move as the 

approach road to bridge is collapsed

(1.104 Km)



X - Section
CL=

Slope

1:2
Throughout the year
Good section
Section ok but approach to bridge is collapsed
Last 6 months
LGED
People of WMA 1,2,3
* Facilitate good communication


* People of WMA 1,2,3
Vehicle cannot

 move.  Approach

 to bridge collapsed
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RR2-6: Pariskar Bazar to Kanchan Bazar

Road (2.0 Km)


*Communi-cation  & transport


Crest level, smooth surface
CW =3.66 m,

Smooth Surface
Throughout the year
Uneven crest
Uneven crest
1 Year
LGED
People of WMA

4,5,6, 7
* Facilitate good communica-tion and transport





X - Section


CL=

Slope
Throughout the year
Reduced Section
Section reduced at places
1 Year
LGED
People of WMA

4,5,6, 7
* Facilitate good communi-cation and transport



RR2-7 :  Atkapalia and Batu Mia road (1.0 Km )


*Communi-cation  & transport


Crest level, smooth surface
CW = 3.66 m,

Smooth surface
Throughout the year
Uneven surface
Uneven surface
1 Year
LGED
People of WMA 8
* Facilitate good communi-cation 
People of WMA 8


*Communication   disrupted





X – Section 


CL =

Slope= 1:1.5
Throughout the year
Slope damaged
Section damaged
1 Year
LGED
People of WMA 8
* Facilitate drainage
People of WMA 8
*Communication   disrupted









Public cut(2)
Monsoon


LGED
People of WMA 8

People of WMA 8
*Communication   disrupted

* 2 pipe culverts needed.
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SECONDARY    INFRASTRUCTURE



C-8 : Kanchan Khal 

(0 - 0.75 Km)


* Drainage


BL
BL = 1.83 to 1.90 m
Continuous
Condition good
Working good
1 Year
BWDB
People of 

WMA  4
Facilitate drainage







X – Section
BW = 1.52m to 1.22m

Slope 

1:1.5
Always
Section good
Working good
1 Year
BWDB
People of 

WMA  4
Facilitate drainage



C-9 : 

Kishorir Khal

(0-1.25 Km)
* Drainage
BL
BL = 1.83 to 1.90 m
Continues
Good condition
Working good
1 year
BWDB
Project affected people
The upper end is close to embankment where people cut to drain out water
People of the whole project
Due to this link Khal, outsiders select the embankment cut point



X – Section
BW = 1.83m to 1.52m

Slope

1: 1.5
Always
Good section
Working good
6 month
BWDB
Project affected people
The upper end is close to embakt where people cut to drain out water


People of the whole project
Due to this link Khal, outsiders select the embankment cut point



C-10 :    Wapda Khal

(0-1.5 Km)
* Drainage
BL
BL = 1.80m to 2.0m
Continues
Maintenance is good
Working Ok
1 Year
BWDB
People of WMA 5
* Facilitate drainage from Miar khal to Bogardona Khal





X – Section
BW= 2.0m to 1.52m

Slope

1:1.5


Always
Section good
Section good
6 month
BWDB
People of WMA 5
* Facilitate drainage from Miar khal to Bogardona Khal



C-11 :  Miar Khal

(0-1.5 Km)


* Drainage

   
BL
BL = 2.0m to 2.15m
Continues
Good condition
good  working condition
6 month
BWDB
People of WMA 5
* Facilitate drainage to the main Bogardona Khal





X - Section
BW = 1.83m to 1.22m

Slope

1:1.5
Always
Section Ok
good  working condition
6 month
BWDB
People of WMA 5
* Facilitate drainage to the main Bogardona Khal
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C-12 :  Nabin Khal 

(0-1.0 Km)
* Drainage
Bed Level
BL= 2.32m to 2.42m
Continuos
Good Condition
Good Condition
1 Year
BWDB
People of WMA 8
* Drainage 

* Fish culture







X- section
BW= 1.82 to 1.22m

Slope

1:1.5
Always
Good Section
Section Ok
1 Year
BWDB
People of WMA 8
* Drainage and 

* Fish culture





C-1:  Khal 

(0-1.0 Km)
* Drainage
Bed level
BL=1.95 to 2.85m
Continuos
Good Condition
Good condition
1 Year
BWDB
People of WMA 1
* Facilitate drainage







X- Section
BW= 3.50 to 1.50m

Slope 

1:1.5
Always
Good Section
Section ok
1 Year
BWDB
People of WMA 1
* Facilitate drainage



C-2: Khal 

(0- 1.35 Km)
* Drainage
Bed level
BL= 2.03 to 2.17 m
Continuos
Good Condition
Good Condition
1 Year
BWDB
People of WMA 1
* Facilitate drainage





X – Section
BW = 3.0 to 1.50m

Slope

1:1.5
Always
Good Section
Section good
1 Year
BWDB
People of WMA 1
* Facilitate drainage



C-3: Khal

(0-1.5 Km )
* Drainage
Bed level
BL = 2.13 TO 2.28 m
Continuos
Good Condition
Good condition
2 Years
BWDB
People of WMA 1,2
* Facilitate drainage





X- Section
Bw = 1.50m

Slope

1:1.5
Always
Good Section
Good Section
2 Years
BWDB
People of WMA 1,2
* Facilitate drainage



                  Water Management Issue Table of Char Bagardona II


OPERATION AND MAINTENANCE ISSUES

  Identification of elements of the Water Management Infrastructure
Designed Water Management function/ objective/ purpose (affected area)
Element of structure operated and/ or maintained
Designed to do or be operational action or maintenance status with respect to operation or protection :
                                                                             In the actual situation it does or is :






What
When
Status of
What
When
Who decide
Who are affected by this :

1
2
3
4
5
particular element

6
7
8
9
Positively

10
How

11
Negatively
12
How

13

PART – I
PART- II

BC-1 :           Box  Culvert

( On Latif house to embkt road)


* Cross Drainage

*Communi-cation  (LGED) 
To be kept open
To pass water from high to low area
During rainfall and in monsoon
Newly Constructed
Good Condition
2 Years
LGED
People of WMA 3,6
* Cross Drainage

* Communication 
--
--

BC-2 to BC-10: Box Culvert

* 2 in Atkapalia to Pankha Bazer road

* 4 in Latif to west embkt

* 1 in Kanchan Bazer to Pariskar  Bazar Road.

* 1 Parisker Bazer to R&H road

* 1 in Atkapalia to Batumia road
* Cross Drainage

*Communi-cation 
To be kept open
To pass water from high to low area
During rainfall and in monsoon
2 are in bad condition (Atkapalia and Kanchan Bazer : BC 2 and BC 8)
2 are in bad condition
1 Year
LGED
People of WMA 8, 6, 3, 4, 1
* Cross Drainage

* Communication 
People of WMA 

6,7
Approach road is collapsing and structure will be damaged

PC-1  to PC-15 :  Pipe Culverts

(15: at different locations; see infrastructure map)


* Cross Drainage

*Communica-tion  & Transport
To be kept open
To pass water from high to low area
During rainfall 
Many are in bad condition 
Maintenance is very poor, Collars broken and displaced
1Year
LGED
People of whole Project
* Cross Drainage

* Communication 
People of The Project
Poor maintenance causing insufficient drainage and disrupt communication

OTHER INFRASTRUCTURE
1. Fish Traps/Cross bundhs
* To catch fish

*  Water Retention
Partial cross dam with nets
to catch fish in the khal
monsoon, post monsoon
canal obstruction
canal obstruction
monsoon , post monsoon
local fishermen
local fishermen
catch fish
Project people
WM hampered

ANNEX : 6

OCCUPATION - LOCATION  (OC - LOC) MATRIX

Name of the System : Char Baggardona II  

        Location(WMA) 


1
2
3
4
5
6
7
8
9
10

Occupation











Farmer
11
4
6
7
5
9
11
4



Fisherman
5
3
1
2
3
-
-
-



Agril. Labour
2
2
1
2
3
1
2
5



Trader
1
-
-
-
-
2
2
1



Boatman
1
-
-
-
-
-
-
-



Share cropper
2
-
1
2
1
2
3
1



Rickshaw Puller
1
1
-
1
-
-
-
-



Tailor
-
-
-
-
-
-
-
-



Village Leader











Village Teacher











Village Doctor
1










Housewife






2




Labour Leader


1








3.
WATER MANAGEMENT PROFILES OF CHAR BHATIRTEK

3.1
Introduction

This study was conducted on 17-18 November, 1997. During the study the project (polder) was subdivided into 9 water management areas (WMA) which are the smaller hydrological units of this polder. During the field work 38 interviews with group of stakeholders and  1 interview (unrecorded) with BWDB staff ( SO) were conducted. The infrastructural  details, their effects on the livelihoods of the stakeholders were discussed with them and the results are attached in annex 9 (Water Management Issue Table). An overview of people interviewed (occupation - location) is given in Annex 10.  RWMA base map and infrastructure map is attached in annex  11 and 12 respectively.

3.2
Char Bhatirtek

The Char  was developed by the land accretion process of Meghna estuary in the early seventies and settlers start settlement from early eighties. The Land Reclamation Project (LRP) made its feasibility study during the period of late eighties. The project was originally designed with the focus on flood protection, protection against saline water intrusion from the sea, protection against tidal surge and development of its infrastructure to improve its drainage condition. The ultimate objective was to make the accreted land  to become productive by developing the young soil.  CDSP started working on its major infrastructure development such as construction of embankments (sea and interior dykes), sluice, rural roads and reexcavation of a number of canals,  introduction of land distribution to the landless, development of agricultural lands and to provide other social services.

The polder is divided  into 3 distinct and main Water Management Systems (WMS) with 9  water management  areas (WMA) These systems are hydrologically  independent  systems. The upper and north-western part is the WMS-1 in the Nabagram area. It is independently draining through newly built 2 vent Nabagram sluice by the main khal D1. The Middle portion of the char, draining through D4 khal is the WMS-2, will be draining independently through the 4 vent sluice being constructed  by CERP at the outfall of D4 khal. The lower and southern portion is another system, the WMS-3  is drained through the  main khals D2 and D3 and ultimately  joined  the Gangchil khal, whose outfall has a 12 vents sluice being constructed by CERP, outside the polder area (see base map in the annex  11).  

3.2.1
The Systems and the people 

Most of the people in this polder are migrant settlers. Among the settlers  there are many occupational people. They are farmers, agricultural labours, share croppers, fishermen, traders, boatmen, etc. Many of them have significant  dependency  on the fish catching in the nearby Noakhali and Meghna river. General socio-economic status of these people is poor. Sometimes  people are affected by the dry spell during aman season when supplementary irrigation needed but scarcity exist. Due to construction of Nabagram sluice, people could have retain water in the khals this year which is of great help. The sluice  also protected against entrance of saline water this year that could not affect the soil. Farming in less intensive area is affected by the soil salinity. In general people are landless and the project (CDSP) is going to provide them about  0.50 to 2.00 acres of land per families. 

The general land type is medium high to low.  Topographic slope is  west to east and north to south. North to north-western area is relatively higher than the other area.

The climate of this area is characterized by the pronounced monsoon season alternating with a pronounced dry season. The monsoon starts from late May and prolongs until October. The months of July and August receive the highest rainfall in the year. Annual rainfall might be between 2500 to 4000 mm. The dry season falls from November to March. Monthly evaporation is highest in April and lowest in the month of January. The average maximum temperature ranges from 310 C to 24 0 C during the summer months and the minimum temperature in the winter ranges  from  26 0  C to 160 C. 

Soil salinity is a problem in this polder. As the polder  consists of  young soil, soil salinity is a major constraint in its agricultural  land use. During pre-monsoon soil salinity effect is low but it reaches to its maximum during dry season (maximum soil salinity recorded by the SRDI in this polder was in the month of April ( 25.2 mS/cm at a depth of 10 cm: WMA; 9, WMS-3). As the polder  is open to the sea/tides, saline water intrudes the polder and makes soil more saline.  The people feel that once two CERP sluices are constructed, the saline water intrusion will be prevented and soil salinity problem will be reduced with time. The SRDI data are presented in Table 8.  Proposal to conduct more soil salinity test for this polder is placed to the SRDI. Seven sample locations are selected for this purpose.

The settlers consist with many occupational people. They are farmers, agricultural labours, share croppers, fishermen, traders, share croppers are common. Many of them have secondary occupation of fishing in the nearby Noakhali and Meghna river. 

Natural khals have been combined and connected to  the sluice to form a good drainage system. A number of khals have been re-excavated  and many are in progress to improve the drainage system. Few box culverts/ pipe culverts are to be constructed  to solve this drainage problem.

The system's main crop is T. aman,  dominated by local varieties (Kazal and Raja shail) which are best adapted  to the prevailing soil and climatic conditions. Raja shail grows relatively in high lands and it is harvested earlier than Kazal shail. Rabi  and aus is cultivated in the relatively medium high lands in a very scattered way (rabi grows scattered way in almost all the polder area but aus is produced very very scattered way in the  WMA  1, 2, 3, 7, 8 and 9).  Among the aman, both HYV and local varieties are grown. Kazal Shail and Raja Shail  are common and dominant among the local varieties.  HYV are: BR10, 22, 30 and 31 (about 15%). Among the aus , sattya (a local variety that grows in 60 days) is very common.   Common rabi crops grown in this polder are: sweet potato, chili, groundnut,  gourd,  garlic, linseed, onion etc.   Common cropping patterns are:

· Fallow - LT Aman - Fallow

· L. Aus - LT Aman- rabi

· L. Aus - HYV Aman- Rabi

· Fallow- LT Aman- few Rabi

· Fallow - HYV Aman - Rabi

Crops grown in this polder are shown in  Table 9.

The water bodies inside the system (khals, borrowpits, ponds etc)  are  used for fisheries.  Shrimp and fisheries projects are operating inside and outside of the system  (WMA 3). Both capture and culture fish are produced. As the system is now protected from sea, fish migration may be hindered in the khal areas. The culture fish produced in ponds, borrowpits and private paddy fields. 

In few cases khal water is retained (by erecting cross dams and by closing the sluice gates) for supplementary irrigation to the aman crop and localized vegetable irrigation during dry season (WMA  1 and 2). The other reason of erecting such cross dams across the khals is to have access to the homesteads which generally are located on the banks of the khals.

Shortage of dry season water is very acute. As every  khal and pond gets dried in that time, no water retention is possible. Irrigation and domestic water use is very limited. Where possible dug wells are constructed in the khals and ponds to meet up their low profile domestic demands. The stakeholders feel strongly to explore the possibility of construction of production  wells (DTW/STW)  to mitigate the crisis. Their general opinion is that the deep well water may yield better quality but salinity risk remains. 

3.2.2
Infrastructure

Major infrastructural development were done by the executing agency BWDB and LGED.  6.00 km sea dyke, about 2.00 km interior  and marginal dykes were re-sectioned by BWDB. Besides, BWDB re-excavated a number of khals (13.50 km) and  constructed a 2-vent sluice (S-1) at Nabagram. BWDB's CERP component has undertaken  construction of a 4- vent sluice (S-2) at the outfall of D4 and a 12-vent sluice at the outfall of Gangchil khal, down the polder border. LGED, on the other hand  constructed   17.00 km rural roads, 8 cyclone shelters, 2 bridges, 4 box culverts, 9 CV ponds, 24 deep tubewells and supplied toilets and school furniture to a number of cyclone shelter cum schools. A plan of constructing 9 cluster villages are underway.  A number of infrastructure (box/pipe culverts, canal  reexcavation) are under pipeline and will be completed in the FY 1997/98. 

Table :7

Char  Bhatirtek at a glance
Administrative boundaries:

District


:

Noakhali

Thana


:

Sudharam (Sadar Noakhali) and Companygonj

Union


:

3 (Sundalpur, Char WAPDA, Char Elahi)

No. of Mouza

:

4 ( Nabagram , Baishakhi, Kolmi, Gangchil, Chiringa and Nolua) 

Population

:

13,718 (Inception report: 1995 ) ; homesteads 1200, 1400 families

BWDB Jurisdiction:

BWDB Circle

:

BWDB O&M Circle, Feni

BWDB Division

:

BWDB O&M Division, Noakhali

Beginning of works
:

1995

Completion of works
:

1999

Area:

Gross benefited area
:

1785 ha

Net benefited area
:

1100 ha

- Flood protection
:

1400 ha

- Drainage

:

1400 ha

- Irrigation

:

   --    ha

Type of land:



 Homestead land

:

  200 ha

Agricultural land

:

1100 ha

others


:

  230 ha

Khals (drainage channels)
:

    37 km

(Main and Secondary)

ponds (no)

:

1000 (Inception Report)

Prevailing utilization of natural resources:
Main crops

:



a) Monsoon  kharif I
:
5% Aus

b) Monsoon kharif II
:
100% T. aman (local/HYV)

c) Rabi

:
60% chilli, ground nut, sweet potato etc

d) Fisheries

:
Culture in over 1000 ponds and capture in dry season in many khals

e) Shrimp

:
Shrimp farms are being operated privately inside and outside the polder 

BWDB Infrastructure:


Embankment

:

12.8 km 

Sluice (no)

:

2 : within the polder  ( one is under construction  by CERP)

Drainage Khals

:

37 km

LGED Infrastructure:


Bridge (no)

:

2

Box culverts (no)

:

6

Pipe culverts (no)

:

3 (under construction)

Roads:  unpaved (rural)
: 

22   km

Other public Infrastructure affecting WM:

Cross bundh

:

few (for road communication, fisheries etc)

Fish traps

:

few

Embankment cut
(no)
:

1

Road  cut (no)

:

3

Institutional Issue:

Before CDSP intervention, there were no institutional activities existed in this polder. During the CDSP era an attempt was made to ensure people's participation in development activities. Institutional activities were being introduced at that time. The polder is divided into 5 Sub-polders based on Mouzas. Each Sub-polder is instituted by a Sub-polder Committee (SPC) with 20 to 25 members representatives.  An apex Polder Committee (PC) functioning at present constituted  from among these 5  Sub-polder  Committee representatives and other line agencies (UP, NGO). It is represented by  a Chairman, a Vice Chairman, a Member Secretary and  others are members. The polder  has good linkage with the Union Parishad representatives and NGO (NRAS, NK and MCC). Its link with BWDB and LGED is not  well established. These SPCs are not constituted based on WMS. 
Table  8:  Soil Salinity: Char Bhatirtek, data per farmer.




 (in mS/cm) : Analysis pest 1:1

Abul Hossain (WMA:  1 ;  WMS-1)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
-

-

-
1.8

1.6

2.6
4.1

5.8

3.9
1.6

2.6

3.9
7.0

7.0

6.0
7.7

2.6

3.2


12.8

3.6

3.5
 6.0

3.6

3.0
-

-

-
1.9

2.4

3.2



Emran Uddin  (WMA: 4;  WMS-2)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
-

-

-
7.6

4.7

3.9
10.5

4.8

5.3
4.9

3.9

4.3
7.0

4.0

4.5
8.1

2.7

3.6


9.8

7.2

7.0
5.9

5.8

5.6
-

-

-
3.2

3.9

3.6

Nasiruddin     (WMA: 6 ;  WMS-3)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
-

-

-
6.0

2.1

2.2
3.8

0.5

0.9
4.6

2.5

2.9
4..5

7.0

4.5
3.6

1.7

2.1


9.0

2.7

3.5
1.9 

2.6

3.2
-

-

-
1.0

1.5

1.7

Abu Taher     (WMA:  9; WMS-3)
Oct-96
Nov-96
Dec-96
Jan-97
Feb-97
Mar-97
Apr-97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
-

-

-
4.1

3.8

2.0
5.5

2.6

2.0
5.3

3.9

1.7
5.5

3.5

3.5
7.5

3.5

2.4


13.1

8.8

4.8
10.2

6.2

8.3
-

-

-
2.8

2.5

2.5

Abdul Monaf (WMA:  9;  WMS-3)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
-

-

-
5.3

4.6

5.6
10.3

4.6

4.7
4.9

4.7

4.7
6.0

7.0

6.0
6.8

5.9

5.3


25.2

7.2

1.3
2.6

3.6

5.9
-

-

-
1.5

1.7

2.0

* Source: SRDI data

Table :  9    Area under Different Crops in Char Bhatirtek during 1995-96 and 1996-97

Sl. No.
Crop
Area in ha during 1995-96
%  of cultivated area
Area in ha during 1996-97
% of cultivated area
Increase Decrease in area (ha) over 1995-96
% Increase Decrease over 1995-96

1
Local Aus
118.41
9.02
164.23
12.52
45.82
38.69

2
HYV Aus
1.52
0.11
    1.33
0.11
-0.19
-12.51

3
Green Manure
1.02
0.09
2.51
0.19
1.49
146.07

4
LT Aman
1294.85
98.74
1282.81
97.82
-12.04
-0.92

5
HYV Aman
16.41
1.25
28.41
2.16
12.01
73.12

6
Chili
121.44
9.26
121.05
9.23
-0.39
-0.32

7
Ground nut
80.96
6.17
88.77
6.76
7.81
9.64

8
Sweet Potato
40.48
3.08
42.36
3.23
1.88
4.64

9
Potato
24.28
1.85
24.21
1.84
-0.07
-0.28

10
Khesari
60.72
4.63
60.52
4.61
-0.21
-0.32

11
Mustard
12.14
0.92
8.87
0.67
-3.27
-26.93

12
Vegetables
16.19
1.23
16.14
1.23
-0.05
-0.31

13
Soybean
22.26
1.69
21.38
1.63
-0.88
-3.95

14
Tishi
18.21
1.38
18.15
1.38
-0.06
-0.32

15
Sunflower
8.09
0.61
2.01
0.15
-6.08
-75.15


Total
1836.98
140.08
1882.75
143.57



* Source : Report on Plot to plot cropping pattern survey, May  1997: CDSP

Table:  10:    Physical Characteristics of  Char Bhatirtek

WMS
WMA
Topography
Soil
Crop Grown




Salinity
Aus
Aman
Rabi



North
Medium
Medium
Little
Yes
Little


1
South
Medium
Medium
Little
Yes
Little


2
East
Medium
Medium
Little
Yes
Little

1

West
Medium
Medium
Little
Yes
Little


3
East
Medium
High
Little
Yes
Little



West
Medium
Medium
Little
Yes
Little


4
East
Medium
Medium
Little
Yes
Little

2

West
Medium
Medium
Very little
Yes
Little


5


Low
Medium
-
Yes
very little


6
North
Low
Medium
Little
Yes
Little



South
Medium
High
Little
Yes
Little



West
Medium
Medium
Yes
Yes
Little

3
7
East
Low
High
Little
Yes
Little


8


Medium
Medium
Yes
Yes
Yes


9
North
Medium
High
Little
Yes
Yes



South
Low
High
Little
Yes
Yes

3.3
Water Management Practices in Char Bhatirtek

3.3.1
Water Management System-1

A.
The System

a) Description of the Water Management System

The system is located in the North and north-western part of the char. The main drainage channel is the main khal D1.  Other khals are:  secondary khals  C1, C3, C4 and C5. These khals drain together an area of  approximately 500 hectares (1250 acres). The D1 khal  drains on the Noakhali khal through the 2  vent newly constructed Nabagram sluice in the north eastern embankment. 

b) The System Users

All the people within the area whose livelihood is directly dependent on this WMS having different occupation groups are the users of this system.

c) Existing Institutional Forum:

This system is set up with the Chiringa and Amin Bazar SPCs in Nabagram. It falls under the administrative boundary of Sundalpur UP. This system has WM guidelines since October, 1997.

B.
Use of Land and Water in Water Management System-1

The general land type is medium high. Topographic slope is  west to east and north to south. This WMS is relatively higher than the other two systems (see table 10).

Standing water remains in the fields  during  monsoon  for  T. aman.  Few  low  pockets  exist in this area  where  drainage is a  problem ( WMA 1 ). Generally flow takes place from west to east by the main drain D1 and north to south. 

Tables 8 and 9 give a general impression on soil salinity and land class of this polder.

C.
People's Perception on Land and Water Use in Water Management System-1

a)
Physical problems and Opportunities

The system is encircled by embankments to its north, east and west and by roads to its southern boundary. The embankments are used to protect the system from flood, salinity intrusion,  promote communication and also protection from tidal influence and cyclone. Some secondary use of embankments  and roads are the day care place for cattle in the monsoon. These are also used as paddy  and  straw drying place. In many places embankment slopes are being used  for cultivation ( vegetables: very common around the Nabagram sluice in WMA 2 and 3).

The drainage khals are used widely for drainage during monsoon and used for fisheries and water retention during post monsoon by erecting cross dams and fishing traps. Culverts are used for communication and cross drainage. Drainage congestion existed in WMA 1. Almost all khals have been excavated in this system. However the main D1 khal has been silted up again due to construction of a box culvert (BC-7) on the Hashem Mia road having invert level 1.83 m higher from the bed level of the khal.  The structure needs to be removed for proper operation of the drainage system. 

Due to the young age of the system as well as the polder and saline water encroachment, soil salinity existed and is a problem for productive land use. Once the two CERP sluices are constructed, saline water intrusion will be overcome permanently for the whole polder.  

Pest attack is very common in the area. Majra, Kala Gandhi, Leda are a few common pests. Few rich farmers can apply costly pesticides. Bird perching  is not  very common but few places it is found in practice (WMA  3 and 8).

There are a few road cuts and the road passing canals are now open (WMA 1, 2 and 3). These places are to be closed either by box culverts or pipe culverts according to the section.  All these places are shown in the base map and many of them are already in the construction phases  and will be completed during the FY 1997/98. These locations are:

Box Culverts 

a) On Hashem Mia Road (RR2-1)  :  over  D1 Khal

b) On Nabagram Bazar to Khewa Road (RR1-1)  :  over  D1 Khal

c) On  Nabagram  to Amin Bazar  Road (RR1-2):  over  D1 khal

d) On  Thanarhat to Nazir Khewa Road (RR2-3):  over  C3 khal

e) On  Thanarhat to Nazir Khewa Road (RR2-3):  over  D1  khal

Pipe Culverts 

a) On  Halim Bazar to shrimp project  Road (RR2-9)

b) On  Halim Bazaar to shrimp project  Road (RR2-9)

c) On   Hashem  Mia  Road (RR2-1)

 Many cross dams are built on the khals,  C3,  C4 and  D1 during water retention time at post monsoon. The users generally do not remove these cross dams causing serious water management problems in the next monsoon.

b)
Institutional problems and Opportunities (Conflicts)

The system has two SPCs (Chringa and Amin Bazar) and its administrative boundary belongs to Suldalpur UP.  One of the conflict arisen in this system this year is the operational conflict of the Nabagram sluice, S-1 (WMA 3). In post monsoon the sluice gate was kept close to retain water. Shrimp and fisheries projects are operating inside and outside of the system  (WMA 3) with some interference to the sluice operation. It is alleged that few people influence the operator and at some stage operator opened the gates for good fish catching downstream of the sluice. This has drastically reduced the khal water reserve. This was associated with  the influence of private shrimp owners on the operation of Nabagram sluice. It was observed that when water was retained in the D1 khal,  shrimp harvesting needs extra pumping from shrimp pond to khal.  To avoid this extra pumping, at some stages the shrimp owner has managed to open the sluice gate to harvest the shrimp by draining out pond water to the khal by gravity flow at low khal WL. The existing SPC has some management lacking due to which this has happened. The SPC was not capable to control the situation. A fresh WMC is being formed with the CDSP and BWDB intervention. A guideline is also being developed and the WMC  is likely to operate the sluice without any conflicts.

Another  conflict was found  in the WMA 1 in which drainage congestion occurs in the  low lying area (see map).  People  downstream  of Amin Bazar do not allow upstream water to come whereas the affected area has no way but to cut the road to drain out water.  The matter has discussed in the SPC at low profile. A proposed link khal  and a box culvert in this area may relieve this problem and the conflict may be overcome.

c)
Opportunities of Conflict Management

The main institutional  platform of this system is the existing PC and SPC. This institution is not very functional enough to handle/manage all the conflicts effectively.  Normally the conflicts comes to the notice of the IO, who then takes steps to inform the appropriate authority (BWDB, LGED or CDSP) and initiate discussion with PC or SPC. PC/SPC generally  are reluctant in  taking initiatives to resolve the conflicts. The major functions of the PC/SPC is  limited to planning and implementation  of infrastructure development. Although this PC/SPC have shown success in solving the conflicts such as spoil dumping of excavated khals and alignment of khals, embankments and rural  roads, their involvement in water management is very new and almost nil.  PC/SPC should   be more functional atleast to take steps to remove cross dams normally build by the users, but this institution is not  effective in resolving such issues.  

Regarding the conflicts that have been come across by this study,  PC or  SPC has indirect role. Initially CDSP has to intervene. Self initiatives of the PC/SPC is almost absent sofaras water management conflict resolution is concerned. 
D.
People's Perception on  Maintenance Status

Embankment: The average maintenance condition of the sea, interior and marginal  dyke are good except the slopes are cut and use to cultivate. This activity is a threat to the infrastructure. To ensure year round preventive maintenance of the embankment, engagement of EMG can be an option which BWDB should deploy.

Sluice: The newly constructed Nabagram sluice has few maintenance problem, the leakage still have to be minimized by the contractor. Leakage is there to both of its flap gates and vertical lift gates. Other two CERP sluices are under construction.

Pipe culverts: General maintenance condition of these structures is good. Still many pipes are displaced and  are broken or missing, top soil removed and collars are either missing or broken. These are in  WMA 2 and 3. It hampers drainage as well as communication. 

Box culverts:  One of the box culvert constructed by the LGED at the Hashem Mia road (WMA 1) has been constructed wrongly. Its invert level is about 1.80 m higher than the canal bed level and its functionality is very poor. This has caused  the khal silted up within one season. This has to be removed/demolished. 

Drainage  Khals: Most of Khals have been  re-excavated. But D1 khal has been silted up due to high invert level of the box culvert constructed on the Hashem Mia road. This khal needs re-excavation.  

Rural roads: Almost all the rural roads are in bad condition. Hashem Mia road (WMA 1),  Nazir Khewa road (WMA 3)  are very poor conditions in maintenance. These roads either have uneven crest  with  slope damaged or the top width reduced seriously by rain cuts. Some of them have public cuts ( WMA 1 and 3).

People are aware of the poor maintenance condition of the infrastructure. They know that maintenance is the government's headache and BWDB/LGED or CDSP will be responsible for the affairs.  Many stakeholders think that maintenance should be done by UP.  Many believe that minor type maintenance should be shared by the users .

E.
People's Perception on  Operation

The only operational instrument of this system  is newly constructed  2 vent Nabagram  sluice at the outfall of D1 khal.  Its operation is not regularized yet and with the temporary operational responsibility given to a WMC caused serious  problem. A new committee is being formed under intervention by CDSP and BWDB.  Operational guidelines are also under preparation. Once the committee is functional,  the operational problem is expected to be overcome/ minimized. 

3.3.2
Water Management System-2

A.
The System

a) Description of the Water Management System

The system is located in the middle of the polder .  The main khal D4 and secondary khals  are C2, C9 and C12. These khals drain together an area of  approximately 350 hectares. The D4 khal  drains on its outfall to Noakhali khal, where a 4 vent sluice is under construction by CERP (S-2). This is the main infrastructure  to be managed in this WMS. 

b)  The System Users

All the people within or outside the area  whose livelihood is influenced by the operating of the system are the users of this system. They belong to different occupation groups.

c) Existing Institutional Forum:

The system is set up  with Boishakhi SPC. The major administrative boundary falls under Wapda UP

B.
Use of Land and Water in Water Management System-2

The general land type is medium high to low. Topographic slope is  west to east.  WMA 4 is relatively higher than the WMA  5 (see table 10).

Standing water remains in the fields  during  monsoon  for  T. aman. Generally flow takes place from west to east. Natural khals have been combined and connected to  the  main D4 khal  to form a good drainage system. But both D4 and C9 need re-excavation.  Few box culverts/ pipe culverts are to be constructed  to solve the localized drainage problem.

The water bodies inside the system (khals, borrowpits, ponds etc)  are  used for fisheries.  Shrimp and fisheries projects are operating inside and outside of the polder  (WMA 5 and 3). Both capture and culture fish are produced. As the system is unprotected from sea, fish migration is unhindered in the khal areas. The culture fish produced in ponds, borrowpits and private paddy fields. 

In few cases khal water is retained (by erecting cross dams) for supplementary irrigation to the aman crop and localized vegetable irrigation during dry season (WMA 4). The other reason of erecting such cross dams across the khals is for communication to their homesteads which generally are located on the bank of the khals.

C.
People's Perception on Land and Water Use in Water Managem,ent System-2

a)
Physical problems and Opportunities

The whole system is encircled by embankments to its south, east and north and by roads to its western boundary. The embankment protects the system from flood, salinity intrusion. It also  promotes communication. Some secondary use of embankment  and roads are the day care place for cattle in the monsoon. These are also used as paddy  and  straw drying place. 

The drainage khals are used widely for drainage during monsoon and used for fisheries and water retention during post monsoon by erecting cross dams and fishing traps. Culverts are used for communication and cross drainage. Drainage congestion existed in many places due to silting up of many khals. These are  D4, C9 and C12. Once these khals are re-excavated,  drainage problem in most of the areas will be reduced.

Due to the young age of the system and saline water encroachment, soil salinity existed and is a great problem. Once the  CERP sluices  is  constructed, saline water intrusion will be overcome.  

Road cuts and the road passing canals are now open in few places (WMA  4). These places are to be closed either by box culverts or pipe culverts according to the section.  All these places are shown in the base map and many of them are already in the construction phases  and will be completed during the FY 1997/98. These locations are:

Box Culverts

a) On Thanarhat  to Nazir Khewa  Road (RR2-3) :  over  C9  khal

b) On Thanarhat  to Nazir Khewa  Road (RR2-3) :  over  C2  khal

c) On  Kolmi to Chiringa Road (RR2-2):  over  C9

d) On  Kolmi to Chiringa Road (RR2-2):  over  C2/C12 

Pipe Culverts 

a) On   Asha to Khewa  Road

 Many cross dams are built on the khals (many are in  C-9) during water retention time at post monsoon. The users generally do not remove these cross dams causing  water management problems in the  monsoon.

b)
Institutional problems and Opportunities (Conflicts)

The Boishakhi SPC is the only institutional forum of this system. Its administrative boundary falls under the Wapda UP.  Water management conflicts are not registered. Illegal cross dam erection and its non-removal causes few water management problems and conflicts. 

c)
Opportunities of Conflict Management

The main institutional  platform of this system is the existing PC and SPC. This institution is not very functional enough to handle the conflicts effectively. PC/SPC generally  are reluctant in  taking initiatives to resolve these conflicts (low profile).  PC/SPC should  be more functional  to take steps to remove cross dams  built by the users.  

Regarding the conflicts that were observed during  this study,  PC or  SPC has indirect role. Initially CDSP has to intervene. Self initiatives of the PC/SPC is almost absent. 
D.
People's Perception on  Maintenance Status

Embankment: The average maintenance condition of the sea dyke is good.  The embankment is open to its crossing with  D4 khal where a 4 vent sluice is under construction. Sea dyke in the eastern part is being constructed by the CERP up to the entire eastern boundary of the polder.  To ensure year round preventive maintenance of the embankment, engagement of EMG can be an option which BWDB should deploy.

Sluice: The on going construction of 4 vent has yet to complete to evaluate its maintenance situation (S-2). 

Pipe culverts: General maintenance conditions of these structures are good. Still many pipes are displaced and  are broken or missing, top soil removed and collars are either missing or broken. These are in  WMA  4  and 5. It hampers drainage as well as communication. One such pipe culvert needs repair/replacement on Asa -Khewa road in WMA 4 & 5.

Box culverts:  In general box culverts are new and functioning correctly but in many cases approach roads are damaged. 

Drainage  Khals: Most of Khals need re-excavation. These are  D4,  C12 and C9.  WM problems are observed due to non-excavation of these khals.  All these khals are in the re-excavation plan  this year. 

Rural roads: Almost all the rural roads are in bad condition. These roads either have uneven crest  with  slope damaged or the top width reduced seriously by rain cuts. Some of them have public cuts ( WMA  4).

People are aware of the poor maintenance of these structures. They know that government should do the maintenance or CDSP will be responsible for the affairs.  Many people think that users should do some minor type maintenance.

E.
People's Perception on  Operation

The only operational instrument of this system will be the 4 vent CERP sluice (S-2) on the outfall of D4 khal. The operational problem will be evaluated when in the sluice is commissioned for use.

3.3.3
Water Management System-3

A.
The System

a) Description of the Water Management System

The system is located in the southern part of the polder, open to the outside. The main khals are  D2 and D3. Secondary khals  are C6, C8, C7 and C11. These khals drain together an area of  approximately 700 hectares. The D2 and D3 khals  drain on the Gangchil khal , down to which a 12 vent sluice is under construction by CERP.

The main infrastructure  to be managed  are the  12-vent  Gangchil sluice being constructed at the outfall of Gangchil khal to Noakhali khal. The Gangchil khal has entered the polder through the ASA Bazar bridge and it is the combine outfall of D2 and D3 khals. 

b)  The System Users

All the people within or outside the system whose livelihood is influenced by the operating of the system having different occupational groups.

c) Existing Institutional Forum:

The system is set up with the Gangchil and Kolmi SPCs and administrative boundary falls under Char Elahi UP.

B.
Use of Land and Water in  Water Management System-3

The general land type is medium high to low.  Topographic slope is  north to south. 

Few  low  pockets  exist in this area  where  drainage is a  problem ( southern part of WMA  6, 8 and 9 ). Generally flow takes place from north to south. Natural khals have been combined and connected to  the sluice to form a good drainage system. A number of khals have been planned to re-excavate to improve the drainage system.  Few box culverts/ pipe culverts are to be constructed  to solve this problem.

The water bodies inside the project (khals, borrowpits, ponds etc)  are  used for fisheries.  Both capture and culture fish are produced. As the system is unprotected from sea, fish migration is unhindered in the khal areas. The culture fish produced in ponds, borrowpits and private paddy fields. 

In few cases khal water is retained (by erecting cross dams) for supplementary irrigation to the aman crop and localized vegetable irrigation during dry season (WMA 7 and 9). The other reason of erecting such cross dams across the khals is to have access to their homesteads.

C.
People's Perception on Land and Water Use in Water Management System-3

a)
Physical problems and Opportunities

The embankments to  south  and east and  roads to west and north protect the system from flood and  salinity intrusion. They also  promote communication and  protect the polder from tidal influence and cyclone.

The drainage khals are used widely for drainage during monsoon and used for fisheries and water retention during post monsoon by erecting cross dams and fishing traps. Culverts are used for communication and cross drainage. Drainage congestion existed in many places due to silting up of many khals. These are D2, D3, C6, C7, C8, C9 and C11. Once these khals are re-excavated,  drainage problem in most of the areas will be reduced.

Due to the young age of the system and saline water encroachment,  soil salinity existed and is a  problem for productive land use. Once the  CERP sluice (12-vent) is constructed, saline water intrusion will be overcome and the system will be well protected.  

Bird perching  is not  very common but few places it is found in practice (WMA  8).

Many road cuts  in WMA  6, 7, 8 and 9 needs  to be closed either by box culverts or pipe culverts. Many of them are already in the construction phases in  FY 1997/98. These locations are:

Box Culverts 

a) On Asha to Khewa  Road  :  over  C6 khal

b) On  Asha to Khewa  Road:  over  D2 khal

c) On  C8 khal

d) On  Amanatgonj to embankment road (RR2-6):  over  D3

e) On  the road cum embankment: from Asha Bazar to Ershad Colony: over C11 

Pipe Culverts 

a) On  Thanarhat to  Nazir Khewa Road , RR2-3 ( near Thanarhat)

b) On  Gangchil Mosque  Road (RR2-8) :  over  C11 khal

c) On  Asha Bazar to Ershad Colony (Road cum embankment) : near Asha Bazar

d) On  Asha Bazar to Hashem Bazar Road (RR2-10)

e) On   CV-6  link Road

f) On   Kolmi - Gangchil  LCS  Road (RR2-11)

Many cross dams are built on the khals  C6 and C9 during water retention time at post monsoon. The users generally do not remove these cross dams causing  water management problems in the  monsoon.

The ongoing 12- vent sluice constructed (by CERP) on the outfall of Gangchil khal has a tremendous influence to the people of this system.  The  stakeholder strongly believe that this sluice and the construction of sea dyke joining the embankment of polder 59/3B will protect the whole area from flood  and saline water intrusion. This means the whole  area will be free from saline water and ultimately their land will turn into fertile one with 3 crops a year, which most of the farmers want to achieve. 

b)
Institutional problems and Opportunities (Conflicts)

Gangchil and Kolmi SPCs are the two official institutional forum of this WMS. It falls under the administrative jurisdiction of Char Elahi UP. No major water management conflict are recorded in this system. However few low profile conflicts or problems  are existed such as  erecting cross dams and fish traps on the khals creating drainage problem. People usually do not remove  these dams.  Once water management problem is created local conflicts start among the stakeholders.

c)
Opportunities of Conflict Management

The main institutional  platform of this system is the existing Gangchil and Kolmi SPC. This institution is not functional enough to handle the conflicts effectively. PC/SPC generally  are reluctant in  taking initiatives to resolve the conflicts.  PC/SPC should  be more functional atleast to take steps to remove cross dams normally build by the users.  Generally CDSP had to intervene in resolving the water management problems and conflicts. 

D.
People's Perception on  Maintenance Status

Embankment: The average maintenance condition of the sea, interior and marginal  dyke are good except the road cum embankment from Ershad colony to Asha Bazar which is badly damaged. The embankment is open to its crossing with  C11 khal and is damaged seriously. A box culvert is needed in that khal crossing. About a kilometer of this embankment needs to be re-sectioned. Sea dyke in the eastern part is being constructed by the CERP up to the entire eastern boundary of the polder.  To ensure year round preventive maintenance of the embankment, engagement of EMG can be an option which BWDB should  deploy.

Pipe culverts: General maintenance conditions of these structures are good. Still many pipes are displaced and  are broken or missing, top soil removed and collars are either missing or broken. These are in  WMA 7. It hampers drainage as well as communication.

Box culverts:  One culvert constructed at the Amanatgonj road on  C8 (WMA 4 & 6) are also poor functioning due to its low capacity. Once the C8 khal is excavated, this has to be demolished and rebuilt.

Drainage  Khals: Most of Khals need to be re-excavated. These are D2, D3, C7, C8, C6, C9 and C11.  WM problems are observed due to this problem however, all these are in the construction plan in this year. 

Rural roads: Almost all the rural roads are in bad condition.  Amanatgonj - embankment road (WMA 6), Gangchil - Kolmi road (WMA 6 & 9), Gangchil - Hashem Bazar road (WMA 9) are very poor condition in maintenance. These roads either have uneven crest  with  slope damaged or the top width reduced seriously by rain cuts. 

Bridges:  Approach roads on the Asha Bazar and Gangchil bridges are eroded. Earth filling needed. As these two  bridges are newly constructed, steps to be taken from the LGED  to repair.

People are aware of the poor maintenance of these structures. They think that maintenance should be done by the government.  Some users agreed that minor type maintenance should be shared by the users.

E.
People's Perception on  Operation

The only operational instrument of this system  will be the on going construction of 12 vent Gangchil sluice. After the construction, operational strategies will be fixed. 

3.4
Indigenous Water Management Practices in Char Bhatirtek

Building cross bundhs is a very common local water use practice. It is found common in C3, C4, D1, C9, and C6 khals. Water storage is the main objective of building such cross bundh for fishing and domestic use. Occasionally these cross dams are used to supplement irrigation to vegetable crops.  Few bamboo bridges with the partial cross bundhs  to get access to their homesteads are also in use.  Normally local stakeholders decide of such practices  mostly during monsoon and post monsoon.  Another form of such water use is to cut  roads to drain out  stagnant water at low pockets (WMA 1 & 3). Ponds and khals water bodies are commonly used  by the people for fisheries and domestic use. Fish cultivation in the ponds and borrowpits are common. Use of pond water for bathing,  domestic washing, cattle washing, drinking and sanitation are  a few such examples. 

3.5
BWDB's / LGED's  Perspective

BWDB and LGED are very much aware of the present maintenance and operational situation. Present maintenance requirements are many in major water management infrastructure such as breach closing (public cuts on roads and embankments),  repair of  rural roads, pipe culverts, approach roads and resectioning of southern embankment (Ershad colony to ASA Bazar). They could not be able to develop their own maintenance program because of  very  inadequate of maintenance budget provided by the govt. Concerned Section Officer (SO, BWDB)  was interviewed on the aspect of overall operation and maintenance of the polder. Although maintenance requirements  are many  but he is not concerned with the maintenance cost. He feels that if GOB or the donors provide funds, maintenance will be better. If there is fund constraints, maintenance will suffer.  Users involvement in maintenance will not be functional and effective. But he agrees on principles, the users should contribute to preventive type maintenance. Major maintenance should be undertaken by BWDB. He thinks that maintenance by users are not effective and may have fund constraints. He also thinks that an efficient water users organization can be very effective to take operational responsibilities.   

He is aware of the Nabagram sluice operational problem.  Concerned SDE also took initiatives alongwith CDSP consultants to solve the conflict.  He mentioned that with this initiative, a WMC is being formed and a guideline is under preparation. Once the WMC is functional the operational problem can be solved. He (the SO) also believes that PC/SPC should take more initiatives to resolve water management conflicts/problems.

3.6
Summary and conclusions

· There is no official  maintenance plan of the water management infrastructure, realistic maintenance plan should be developed and can be effective to save deterioration of the infrastructure. Till a national maintenance plan on O&M responsibilities is finalized based on the revised peoples participation guidelines, some temporary measure should be taken on atleast preventive maintenance.

· PC/SPC should  be made more functional to resolve water management conflicts and to oversee sluice operation. 

· Soil salinity and pest management should be well attended and an intensive advisory services may be a good option. (advisory services are already there).

· Shortage of dry season water availability are acute. Possibility of its availability should be explored and option to sink deep and shallow tubewells should be studied.(salinity hazard still remains!) 

· Erection and use of cross dam for fisheries, water retention and access way to the homesteads of the stakeholders are very unique native culture which should be technically supported and encouraged to the extent that water management is not affected.  PC/SPC/WMC should oversee the removal of cross dam during the onset of monsoon.

· The newly ongoing Gangchil sluice (12-vent) will have a positive effect on this polder sofaras the flood control and salinity protection is concerned. 

· The water bodies within the polder (khals/borrowpits) can be regulated (for fisheries etc) by the PC for mobilization of local resources. This resource can be utilized for polder's O&M.

· CDSP should further study cropping pattern map, contour maps and salinity to understand their cross relations.

ANNEX : 10

OCCUPATION - LOCATION  (OC - LOC) MATRIX

Name of the System : Char Bhatirtek  

        Location(WMA) 


1
2
3
4
5
6
7
8
9
10

Occupation











Farmer
13
14
11
9
9
15
17
9
11


Fisherman
-
2
2
-
-
-
-
-
-


Labour
1
2
2
2
-
1
-
-
-


Trader
-
1
-
1
-
2
-
-
-


Boatman
-
-
-
1
-
-
-
-
-


Share cropper
-
-
3
-
-
-
-
-
-


Rickshaw Puller
1
-
-
-
-
-
-
-
-


Tailor
-
-
-
-
-
-
-
-
1


Village Leader











Village Teacher











Village Doctor



































ANNEX: 9

Water Management Issue Table of Char Bhatirtek.

Identification of elements of the Water Management Infrastructure
1
Designed Water Management function/ objective/ purpose (affected area)
2
OPERATION AND MAINTENANCE ISSUES



Element of structure operated and/ or maintained

3
Designed to do or be operational action or maintenance status with respect to operation or protection :
                                                                             In the actual situation it does or is :






What

4
When

5
Status of

Particular element

6
What

7
When

8
Who decide

9
Who are affected by this :










Positively

10
How

11
Negatively
12
How

13

PART – I
PART- II

MAIN INFRA STRUCTURE


E-1: Embankment

Sea dyke : CERP

(9.00 Km)
*Flood protection

*Communication &      transport

* Salinity protection
Crest width,

Smooth 

Surface


CW = 5.00m
Always
Under construction by CERP 
Under construction by CERP, R/S slope damaged by tidal surge
1 Year
BWDB
People of WMA 1,2,3,4,8 & 9


* Flood Control

* Saline water control

* Wave action protection

* Communication


  




X – Section


CL= 7.2m

Slope

 C/S-1:3

R/S- 1:7
When section

Deteriorated to 20%  
Under construction by CERP
Under construction by CERP 
1 Year
BWDB
People of WMA 1,2,3,4,8 & 9 
* Flood Control

* Saline water control

* Wave action protection

* Communication









Public cut
1 Year
Local people
People of WMA 1
Quick drain out
People of WMA 1
Embkt may damage

 any time

E-3 : Embankment

(Marginal: Ershad Colony to Asa Bazar 

( 783m)
*Flood protection

*Communication &      transport

* Salinity protection
Crest width,

Smooth 

Surface
CW= 3.66m
Always
CW damaged
CW damaged
1 Year
BWDB
People of WMA 9
* Communication

* Flood Control

* Saline water control
People of WMA 9
* Flood and saline water enters

* Communication 

disrupted



X – Section


CL = 6.00m

Slope

C/S = 1:2

R/S = 1:2
When section

Deteriorate to 20% 
Section damaged
Section damaged
1 Year
BWDB
People of WMA 9
* Communication

* Flood Control

* Saline water control
People of WMA 9
* Flood and saline water enters

* Communication

 disrupted







 Open to khal crossing
Long time
BWDB


People of WMA 9
 Saline water enters,

 need a culvert

E-2 : Embankment Interior dyke: after CERP dyke

   (0.80 km)

 
*Flood protection

*Communication &      transport

* Salinity protection


Crest width,

Smooth 

Surface


CW= 4.27m

Slope 

C/S  1: 2

R/S  1: 2


Always
 OK
OK
1 year
BWDB
People of WMA 1, 2 and 3
* Communication

* Flood Control

· Saline water control 







X – Section


CL= 6.40m 

Slope 

C/S  1:2

R/S  1:3
When section

Deteriorate to 20% 
OK
OK
1 year
BWDB
People of WMA 1, 2 and  3
* Communication

* Flood Control

* Saline water control








  
Public cut
1 Year
Local people
People of WMA 1
Relaease drainage water
People of WMA 1
Salinity and flood intrusion  may occur

Water Management Issue Table of Char Bhatirtek.

Identification of elements of the Water Management Infrastructure
Designed Water Management function/ objective/ purpose (affected area)
OPERATION AND MAINTENANCE ISSUES



Element of structure operated and/ or maintained
Designed to do or be operational action or maintenance status with respect to operation or protection :
                                                                             In the actual situation it does or is :



1
2
3
What

4
When

5
Status of

Particular element

6
What

7
When

8
Who decide

9
Who are affected by this :










Positively

10
How

11
Negatively
12
How

13

PART – I
PART- II

E-4 : Road cum embankment: Asa Bazar to Thanarhat

(4.0 Km)
*Flood protection

*Communication &      transport

* Salinity protection


Crest width,

Smooth 

Surface


CW =  ,

Smooth

Surface   
Always
OK
OK
3 Years
BWDB
People of WMA 7 & 9
* Flood protection & saline water protection done

* Communication
People of WMA 7 & 9
* Flood & saline water protection damaged

* Communication disrupted



X – Section
CL =

Slope
Always
OK
OK
3 Years
BWDB
People of WMA 7 & 9
* Flood protection & saline water protection done

* Communication
People of WMA 7 & 9
* Flood & saline water protection damaged

* Communication disrupted

Main Khals 

D-1  khal

(6.050 Km)
* Drainage
Bed level
BL = 1.68m

To 1.92m
Monsoon
U/S silted up not excavated
U/S silted up not excavated
2 Years
BWDB
WMA 1 & 2
* Drainage

* Open water fishing
People of WMA 

1 and 2                  
* khal silted up due to construction of box culvert with very high invert level



X – Section
BW =1.25m

To 2.40m

Slope

1:1.5
Always
U/S silted up not execrated
U/S silted up not execrated
2 Years
BWDB
WMA 1 &2
* Drainage

* Open water fishing
People of WMA 

1 and 2                  
* khal silted up due to construction of box culvert with very high invert level

D-2   khal

 (4.0 km)
* Drainage
Bed level
BL = 1.55m
Monsoon
Silted up
Silted up
2 Years
BWDB
WMA 6
* Drainage

* Open water fishing
WMA 6
* Drainage restricted





X – Section
BW = 1.25m

Slope 1:1.5
Always
Section reduced
Section reduced
2 Years
BWDB
WMA 6
* Drainage

* Open water fishing
WMA 6
* Drainage restricted



Water Management Issue Table of Char Bhatirtek
Identification of elements of the Water Management Infrastructure
Designed Water Management function/ objective/ purpose (affected area)
OPERATION AND MAINTENANCE ISSUES



Element of structure operated and/ or maintained
Designed to do or be operational action or maintenance status with respect to operation or protection :
                                                                             In the actual situation it does or is :



1
2
3
What

4
When

5
Status of

Particular element

6
What

7
When

8
Who decide

9
Who are affected by this :










Positively

10
How

11
Negatively
12
How

13

PART – I
PART- II

D- 3   khal

(0- 3.27 km)
* Drainage
Bed level


BL = 1.55 to 1.75
Monsoon
Silted up 
Silted up 


2 Years
BWDB
People of  WMA 8 & 9 


* Drainage


People of WMA 8,9
* Drainage is insufficient



X – Section


BW = 1.25m

Slope

1:1.5
Always  
Section reduced
Section reduced
2 Years
BWDB
People of  WMA 8 & 9 
* Drainage
People of WMA 8,9
* Drainage is insufficient

D—4   khal

(2.10 km)
* Drainage


Bed level
BL = 2.50m

To 2.71m
Monsoon
Silt up
Silted up
3 Years
BWDB
People of  WMA 5 & 4
* Drainage

* Water retention after CERP Sluice constructed

* Open water fishing
People of  WMA 5 & 4
Some parts are drainage congested



X – Section


BW = 5.20 m to 6.34 m

Slope

1:1.5
Always
Section  reduced
Section reduced
3 Years
BWDB
People of  WMA 5 & 4
* Drainage

* Water retention after CERP Sluice constructed

* Open water fishing
People of  WMA 5 & 4
Some parts are drainage congested

Secondary khal

 C-1: khal

( 1.00 Km )
* Drainage


Bed level
BL = 1.98 m to 2.08 m
Monsoon
 OK
OK
Six months
BWDB
People of  WMA 2 & 3
* Drainage

* Open water fishing 





X – Section


BW = 1.25m

Slope

1:1.5
Always
 OK 
OK
Six months
BWDB
People of  WMA 2 & 3
* Drainage

* Open water fishing



C-2 : khal

( 1.20 Km)
* Drainage


Bed level


BL = 1.98m   

U/S 300 m not excavated
U/S 300 m not excavated
2 Years
BWDB
People of  WMA 4 & 3 
* Drainage

* Open water fishing

    





X – Section
BW = 1.25 m

Slope

1:1.5

U/S 300 m not excavated
U/S 300 m not excavated
2 Years
BWDB
People of  WMA 4 & 3
* Drainage

* Open water fishing
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C-3 : Khal

(3.00 Km)
* Drainage
Bed level
BL= 1.98m to 2.31m
Monsoon
OK
OK 


Six months
BWDB
People of WMA 3 


* Drainage

* Open water fishing


  




X – Section


BW= 1.25m

Slope

 1:1.5


Always 
OK 
OK 
Six months
BWDB
People of WMA 3 
* Drainage

* Open water fishing





C-6 : Khal

 2.50 km


* Drainage


Bed level
BL= 1.85m to 2.00m
Monsoon
Silted up
Silted up
2 Years
BWDB
People of WMA 7
* Drainage

* Open water fishing
People of WMA 7
* Restricted drainage



X – Section


BW= 1.25m

Slope

1:1.5
Always 
Section reduced
Section reduced
2 Years
BWDB
People of WMA 7
* Drainage

* Open water fishing
People of WMA 7
* Restricted drainage







 Cross dam

(many)
Post monsoon
Local People
People of WMA 7
* Fishing

* Water retention

* Communication

 

C-9  :Khal

 ( 0- 3.0 km )  


* Drainage


Bed level
BL=2.50m to 2.58m
Monsoon
 Fully Silted up
Fully Silted up
3 Years
BWDB
People of WMA 4
* Drainage 
People of WMA 4
* Drainage congested

* Fishing facilities not fully explored



X – Section


BW= 2.50m 

Slope 1:1.5
Always 
 Fully Silted up
Fully Silted up
3 Years
BWDB
People of WMA 4
* Drainage
People of WMA 4
* Drainage congested

* Fishing facilities not fully explored







Cross dam (12)
Six months
BWDB
People of WMA 4
* Communication to homestead
People of WMA 4
* Drainage congested

C-11 : Khal

(0-1.50 km)
* Drainage


Bed level
BL= 1.85m to 1.90m
Monsoon
Silted up
Silted up
3 Years
BWDB
People of WMA 9
* Drainage

* Fishing
People of WMA 9
* Less drainage



X – Section


BW= 1.25m

Slope 1:1.5   
Always
Section reduced
Section reduced
3 Years
BWDB
People of WMA 9 
* Drainage

* Fishing
People of WMA 9
* Less drainage

C-12: Khal

1.10 km
* Drainage
Bed level
BL=
Monsoon
To be constructed
To be constructed
FY 1997-98
BWDB
People of WMA 4
Drainage





X-section
BW=

Slope=
Always
To be constructed
To be constructed
FY 1997-98
BWDB
People of WMA 4
Drainage
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* Drainage

* Salinity protection

*Flood Protection
Flap gates

R/S
Automatic
Year round
* Slight Leaky
* Slight Leaky
Six months
BWDB
People of

 WMA 2,3,1
* See water protection

* Flood protection
People of WMA 1.2.3
* Sea water entering

* Water retention hampering

Sluice:

S-1

( CDSP- Nobogram)

2 Vents  : Invert Level   

2.43 m 

Lift gates

(C/S)


* Close to retain water

* Open to drain out
Post monsoon and dry season
* Slightly leaky
* Slightly leaky
Six months
BWDB
People of 

WMA 2,3,1
* See water protection

* Flood protection
People of WMA 1.2.3
* Sea water entering

* Water retention hampering

S—2 :

(CERP)

(4 Vents : Invert Level  = 2.50 m  ) 


* Drainage

* Salinity protection

*Flood Protection


Flap gates 

R/S
Automatic
Year round
Under construction










No Lift gate provision













S—3 :

(CERP: Gangchil)

(12 Vents : Invert Level  = 1.50 m  ) 


* Drainage

* Salinity protection

*Flood Protection
Flap gates 

R/S
Automatic
Year round
Under construction










Lift gates

C/S


* Close to retain water

* Open to drain water
Post monsoon and dry season
 Under construction








Rural Roads:

RR2-1

Hashem Mia Road

(1.750 Km)
* Communi-

cation and transport
Crest level,

Smooth surface
CW= 3.66 m
Always
Badly damaged crest & slope
Badly damaged crest & slope
1 Year
LGED
People of 

WMA 1
 * Communica

tion & transport

* Seed bed + water- ing  vegetables
 People of 

WMA 1
Communication disrupted



X- Section
CL= 

Slope

1:1.5
Always
Badly damaged crest & slope
Badly damaged crest & slope
1 Year
LGED
People of 

WMA 1
 * Communica

tion & transport

* Seed bed + water- ing  vegetables
 People of 

WMA 1
Communication disrupted







 Public cut, high invert of a culvert (BC-7)
Six months
Local people
 People of 

WMA 1
* Drainage

    
 People of 

WMA 1
Communication disrupted
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RR1-1 : Nabagram Bazar to Khewa Road

(2.57 Km)
*Communication & transport
Crest levels,

Smooth 

Surface


CL=
Always
OK 
OK 


Six months
LGED


People of 

WMA 1 & 2


* Communication

& transport


  




X – Section


CW=4.88m

Slope

 1:1.5


Always 
OK 
OK
Six months
LGED


People of 

WMA 1 & 2 
* Communication

& transport









Approach to box culvert scoured
Six months
LGED
People of 

WMA 1 & 2

People of 

WMA 1, 2
Communication disrupted

RR1-2 : Nabagram Amin Bazar Road

(3.442 Km)
*Communication & transport


Crest level,

Smooth 

Surface
CL= 9.50m
Always
Several places are eroded & rain cuts
Several places are eroded & rain cuts
Six months
LGED
People of 

WMA 1, 2, 3
* Communication

& transport
People of 

WMA 1,2,3
Communication disrupted



X – Section


CW = 4.88 m

Slope

 1:2
Always 
Several places are eroded & rain cuts
Several places are eroded & rain cuts
Six months
LGED
People of 

WMA 1 ,2, 3
* Communication

& transport
People of 

WMA 1,2,3
Communication disrupted







 Public cut
Six months
Local people
People of 

WMA 1,2,8
* Drainage
People of 

WMA 1 
 Communication disrupted

RR2-9 :

 Halim Bazar to Shrimp project Road

(0-2.1 km) 


*Communication & transport


Crest level,

Smooth 

Surface
CL= 
Always
 Undulating level
Undulating level
Six months
LGED
People of 

WMA 3,4
* Transport & communication 
People of 

WMA 3, 4
Communication disrupted



X – Section


CW= 3.66 m 

Slope = 1:1.50
Always 
 Section damaged
Section damaged
Six months
LGED
People of 

WMA 3,4
* Transport & communication
People of 

WMA 3, 4
Communication disrupted

RR2-2 : Chiringa Bazar to Kalmi Road

(3.170 km)
*Communication & transport
Crest level,

Smooth 

Surface
CL=
Always
Rain cut, level uneven
Rain cut, level uneven
1 Year
LGED
People of 

WMA 4,5,6
* Communication

& transport
People of 

WMA 4,5,6
Communication disrupted



X – Section


CW= 3.66 m

Slope

1:1.5   
Always
Section damaged to places
Section damaged to places
1 Year
LGED
People of 

WMA 4,5,6 
* Communication

& transport

    
People of 

WMA 4,5,6
Communication disrupted
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RR2-3 :

 Thanarhat Nazir Khewa Road

(5.40 Km).
*Communication & transport
Crest level,

Smooth 

Surface


CL=
Always
Raincut, uneven surface 
Raincut, uneven surface


1 Year
LGED


People of 

WMA 2,3,4 


* Communication & transport


* People of WMA 2,3,4

  
Communication disrupted



X – Section


CW= 3.66 m

Slope

 1:1.5


Always 
Section reduced
 Section reduced
1 Year
LGED


People of 

WMA 2,3,4 
* Communication & transport
* People of WMA 2,3,4
Communication disrupted







Khal crossing
Local people
LGED
People of 

WMA 2,3,4
* Drainage
* People of WMA 2,3,4
Communication disrupted

RR2 -4 : Manikgonj to Asa Road

(1.70 km)
*Communication & transport


Crest level,

Smooth 

Surface
CL=
Always
The southern part is damaged (top)
The southern part is damaged (top)
1 Year
LGED
People of 

WMA 6 & 7
* Communication & transport
* People of WMA 6 & 7
 Communication disrupted



X – Section


CW =3.66 m

Slope

1:1.5
Always
Section also damaged
Section also damaged

 
1 Year
LGED
People of 

WMA 6 & 7
* Communication & transport
* People of WMA 2,3,4
 Communication disrupted

RR2 - 5 : Manikgonj to Khewa Road

(2.40 Km)


*Communication & transport


Crest level,

Smooth 

Surface
CL=
Always
OK 
OK
1 Year
LGED
People of 

WMA 4,5,6
* Communication & transport 





X – Section


CW= 3.366 m 

Slope 

1:1.5
Always 
 OK 
OK
1 Year
LGED
People of 

WMA 4,5,6
* Communication & transport



RR2 – 6 : Amanatgonj to embankment Road
*Communication & transport


Crest level,

Smooth 

Surface
CL=
Always
Raincut, uneven crest
Raincut, uneven crest
1 Year
LGED
People of 

WMA 4,6,8,9
* Communication & transport
* People of WMA 4,6,8,9
 Communication disrupted

(0-4.33 km)

X – Section


CW=3.66 m

Slope  = 1: 1.50 
Always
Section mostly ok
Section mostly ok
1 Years
LGED
People of 

WMA 4,6,8,9
* Communication & transport   
* People of WMA 4,6,8,9
 Communication disrupted
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RR2- 7 : 

Gangchil Bazar to Kolmi Road 

(0- 1.1 km)
*Communication & transport
Crest level,

Smooth 

Surface


CL=
Always
Top cambering damaged made box shape 
Top cambering damaged made box shape 


1 Year
ASA
People of 

WMA 6 , 9, 8 


* Communication & transport


People of 

WMA 6,8 & 9


* Communication disrupted



X – Section


CW= 3.66 m

Slope = 1: 1.50


Always 
Section OK
Section Ok 
1 Year
ASA
People of 

WMA 6 , 9, 8
* Communication & transport


People of 

WMA 6,8 and 9
* Communication disrupted

RR2 - 10 :

ASA-Gangchil Bazar to Hashem Bazar Road
*Communication & transport


Crest level,

Smooth 

Surface
CL= 
Always
Good
Good
1 Year
UP
People of 

WMA 9
* Communication & transportation



(0-2.3 km)

X – Section


CW = 3.66 m

Slope = 1: 1.50


Always
Section good
Section good

 
1 Year
UP
People of 

WMA 9
* Communication & transportation

 

RR2 - 8 :

Gangchil Mosque Road

(698m)
*Communication & transport


Crest level,

Smooth 

Surface
CL=
Always
 Good 
Good
1 Year
LGED
People of 

WMA 9
* Communication & transportation 





X – Section


CW= 3.66 m 

Slope 

1:1.5
Always 
Section good 
Section good
1 Year
LGED
People of 

WMA 9
* Communication & transportation



RR2 - 11 :

Kolmi –

Gangchil Road

(1.20 m)
*Communication & transport


Crest level, smooth surface
CL=
Always
Good
Good
1 Year
LGED
People of 

WMA 9
* Communication & transportation






CW= 3.66 m

Slope

1:1.5   
Always
Section good
Section good
1 Years
LGED
People of 

WMA 9 
* Communication & transportation
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Bridges :

B-1 :

 At Gangchil Bazar on D2 khal
* Drainage

* Communication 
To be kept open


- To pass drainage water

- Open to traffic


- During rainfall,

- All the year round
Approach road damaged

(both sides)
Approach road damaged

(both bridge)
Six months
LGED


People of 

WMA 9,6,7 

 
* Communication & transportation


People of 

WMA 9,6,7
Communication may be disrupted

B-2 :

At East Gangchil on D3 khal
* Drainage

* Communication


To be kept open
- To pass drainage water

- Open to traffic


- During rainfall,

- All the year round
Approach road damaged

(both   sides)


Approach road damaged

(both bridge)
Six month
LGED
People of 

WMA 9,6,7
* Communication & transportation
People of 

WMA 9,6,7
Communication may be disrupted
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SECONDARY  INFRA STRUCTURE


Secondary Khals :

C – 4 : 

 (1.00 Km)
* Drainage
Bed level
BL=2.20m


Monsoon
Parts of d/s excavated partly
Parts of d/s excavated partly


Six months
BWDB
People of 

WMA 3


* Drainage


People of 

WMA 3

  
* Drainage congested



X – Section


BW=1.25m

Slope

 1:1.5


Always
Parts of d/s excavated partly
Parts of d/s excavated partly
Six months
BWDB
People of 

WMA 3

 
* Drainage
People of 

WMA 3
* Drainage congested

C – 5 : 

 (1.50 km)
* Drainage


Bed level
BL= 1.98m
Monsoon
OK
OK
Six months
BWDB
People of 

WMA 2
* Drainage





X – Section


BW= 1.25m

Slope

1:1.5
Always 
OK
OK
Six months
BWDB
People of 

WMA 2


* Drainage

 

C – 7 :

(1.0 km)


* Drainage


Bed level
BL= 1.85m
Monsoon
Silted up 
Silted up
2 Years
BWDB
People of 

WMA 6


* Drainage 
People of 

WMA 6
* Restricted drainage



X – Section


BW= 1.25m

Slope 

1:1.5
Always
 Section reduced
Section reduced
2 Years
BWDB
People of 

WMA 6


* Drainage
People of 

WMA 6
* Restricted drainage

C – 8 :

 (0-.1.50 km)


* Drainage


Bed level
BL = 2.00m
Monsoon
Silted up
Silted up
2 Years
BWDB
People of 

WMA 6
* Drainage

* Open water fishing
People of 

WMA 6
* Restricted drainage



X – Section


BW= 1.25m

Slope

1:1.5   
Always
Section reduced
Section reduced
2 Years
BWDB
People of 

WMA 6 
* Drainage

* Open water fishing

    
People of 

WMA 3
* Restricted drainage
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BOX Culverts

BC-1  to  BC-6; BC-8 to BC-20

1.  D-1 khal (4)

2.  D-4 khal (2)

3.  C-1 khal (1)

4.  C-2 khal (1)

5.  D-3 khal (2)

6.  C-6 kal (2)

7.  C-8 khal (1)

8.  C-9 khal (2)

9.  C-7 khal (1)

10. D-2 khal (1)

11. On E-4(1)

12. At start of Amanatgonj road (1) 

__________

Total  19

 
* Cross drainage

*Communication 
To be kept open


To pass water and make ready for traffic


Year round

  
OK
Ok

 
1 Year
LGED


Project People 

 
* Communication

* Cross drainage
  


4.
WATER MANAGEMENT PROFILES OF CHAR MAJID

4.1
Introduction

This study was conducted on 28-29 October, 1997. During the study the polder was subdivided into 8 water management areas (WMA) which are the smaller hydrological units of this polder. These divisions are made on the consideration that the whole polder is considered an independent Water Management System (WMS), whose drainage will shortly be regulated through the 8 vent sluice now under construction

During the field work 36 interviews with group of stakeholders and  1 interview (unrecorded) with BWDB staff ( SO) were conducted. The infrastructural  details, their effects on the livelihoods of the stakeholders were discussed with them and the results are attached in annex 13 (Water Management Issue Table). An overview of people interviewed (occupation - location) is given in Annex 14.  RWMA base map and infrastructure map is attached in annex  15 and 16 respectively.

4.2
Char Majid

Char Majid is an appendage of old land in Char Bata of Sudharam thana.  It consists of several  Mouzas  including a part of Char Bata mouza located to the south of the existing Coastal Embankment Project (CEP). The land mass is known as Char Majid has been formed due to accretion outside the embankment of polder 59/3B. The foreland started silting up rapidly after construction of polder  59/3B. Most of this newly formed land is already under cultivation despite high risk of tidal damage. The southern part of Char Majid has been planted mangroves under the coastal afforestation program. Development of this Char started during CDSP period (1994-97).  The Land Reclamation Project (LRP) made its feasibility study during the period of late eighties. The project was originally designed with the focus on flood protection, salinity protection from the sea, protection against tidal surge and its infrastructure development to improve its drainage condition. The ultimate objective was to make the accreted land  to become productive by developing the young accreted land.  

Major infrastructural development were implemented through the executing agency (BWDB and LGED). BWDB's construction includes  5.31 km sea dykes, 3.13 km interior dykes and reexcavation of a number of khals (22.50 km) and a 8-vent sluice is under construction at the outfall of the Banskhali khal. LGED  constructed 7.30 km feeder roads,  21 km rural roads, 7 cyclone shelters, 2 bridges, 2 foot bridges (under construction ), 8 box culverts, 9 pipe culverts, 15 CV ponds, 30 deep tubewells and supplied toilets and school furniture to a number of cyclone shelter cum schools. A plan of constructing 15 cluster villages are underway. Productive development like agriculture, fisheries and livestock extension and health, water supply and sanitation, primary education support are being provided to the settlers of  the polders.  Distribution of khas lands among the landless people is an important focus  of the project at present.  

Table  11:
Char  Majid at a glance
Administrative boundaries:

District


:

Noakhali

Thana


:

Sudharam (Sadar Noakhali)

Union


:

1: Char Bata

No. of Mouza

:

6: Majid,  Purba Majid, Purba Bata, Madhya Bata, Paschim






Bata and Langulia Mouza

Population

:

8,249 (Inception report: 1995 ) ; 1200 homesteads, 1400 families

BWDB Jurisdiction:

BWDB Circle

:

BWDB O&M Circle, Feni

BWDB Division

:

BWDB O&M Division, Noakhali

Beginning of works
:

1995

Completion of works
:

1999

Area:

Gross benefited area
:

1280 ha

Net benefited area
:

1280 ha

- Flood protection
:

1280 ha

- Drainage

:

 1280 ha

- Irrigation

:

   --    ha

Type of land:



 Homestead land 

:

   50  ha

Agricultural land

:

1100 ha

others


:

  130 ha

Khals (drainage channels)
:

    27 km

(Main and Secondary)

No. of homestead

:

1200 (Inception report)

ponds (no)

:

489 (as per Inception Report)

Prevailing utilization of natural resources:
Main crops

:



a) Monsoon kharif I
:
5%  Aus

b) Monsoon kharif II
:
100%  T. aman (local/HYV)

c) Rabi

:
60% chilli, ground nut, sweet potato etc

d) Fisheries

:
Culture in over 500 ponds and capture in khals and borrowpits

e) Shrimp

:
Shrimp farms are being operated outside the polder

BWDB Infrastructure:


Embankment

:

8.44 km 

Sluice (no)

:

1 (under construction)

Drainage khals

:

27 km

LGED Infrastructure:


Bridge / Foot Bridge (no)
:

5 (2+3)

Box culverts (no)

:

10

Pipe culverts (no)

:

13 (8 CDSP, 5 LGED)

Roads: a) paved

:

7.30 km

               unpaved (rural)
: 

30   km

Other public Infrastructure affecting WM:

Cross bundh

:

few (for road communication, fisheries etc)

Fish traps

:

few

Embankment cut
(no)
:

nil

Road  (unpaved) cut (no)
:

9

Institutional Issue:

Before CDSP intervention, there was no institutional arrangement in this char as it was not a water management unit. During the CDSP era, the peoples participation at the users level has been ensured to some extent and the polder is divided into 6  Sub-polders based on Mouzas. Each Sub-polder is instituted by a Sub-polder Committee (SPC) with 20-25 member representatives. An apex Polder Committee (PC) functioning at present constituted from among these Sub-polder Committees, UP and NGO (Sagarika) representatives. It is represented by a Chairman (UP Chairman), a  Vice Chairman and 20 SPC members.  Agency representatives participate as informants. The Polder Committee has good linkage with the Union Parishad as there is considerable overlap. One NGO (Sagarika) is working in this polder and has good linkage with the PC. The coordination between the PC/SPC with BWDB and LGED is not  well established.

4.3
Water Management Practices in Char Majid

4.3.1
The People

The polder area is characterized by its land use pattern. The northern part is dominated by 3 cropping. Western  and middle portion is under scattered cropping. The remaining part is almost single cropped dominated by T. aman with very few rabi. Many occupational people  live here, they are dominated by farmers of whom a significant portion depends on the fish catching in the nearby Meghna river. Common occupational statistics show that farmers, fishermen, agricultural labourers, share croppers, traders, boatmen etc are living there at present. General socio-economic status of the people is poor. The people are seriously affected this year by the present dry spell that affected the aman production. Supplementary irrigation is required but no scope of that due to the present dry spell. This associated with the critical pest attack  and nutrient deficiency made the situation more alarming among the farmers. It is expected that the average yield will reduce to 40 - 50%. Farming in less intensive area is affected by the soil salinity. In general people are landless and the project is going to provide them 1.25 acres of land to each landless families. Most of the settlers are the migrated labourers from Hatia and Sandwip due  to land  loss  by  Meghna erosion with distinct and different cultural background. Inside the  southern embankment, a  number  of  illegal  settlers  occupied  lands  on the embankment slopes and  borrowpits and  started dwelling by building thatched houses.  

4.3.2
Use of Land and Water in Char Majid

The present topography of this polder is closely related to the accretion and reclamation history of the land. Land elevation varies from 3.66 to 4.10 m +PWD. The general land classification category is flat. The general land type is medium high.  Medium low land is also there exists where low drainage pockets exist. The polder has medium high land in its northern boundary,  medium high to low lands in its middle and relatively low lands to its southern part. General topographic slope is  north to south  (see table  14). General slope is north to south.. 

The climate of this area is characterized by the pronounced monsoon season alternating with a pronounced dry season. The monsoon starts from late May and prolongs until October. The months of July and August receive the highest rainfall in the year. Annual rainfall is about 2500 mm. The dry season falls from November to March. Monthly evaporation is highest in April and lowest in the month of January. The average maximum temperature ranges from 310 C to 24.30 C during the summer months and the minimum temperature in the winter ranges  from  26.80  C to 16.40 C. The Annual mean temperature is 25.70 C.

 Soil salinity has big role to rabi and aus in this polder. In general soil salinity is high and for which aus and rabi is not well grown in this polder because of the polder's newly accreted soil. During pre-monsoon about half the southern part of the polder gets submerged by sea water due to its openness to the sea (no sluice before). This water cause soil completely saline. The salt concentration at the soil surface is increased during dry season from the groundwater by capillary action. The situation is reversed during monsoon when top salt is leached down by the rain and salt concentration reduces to the tolerance level of crop, the aman. The SDRI report on soil salinity indicates that soil is very much saline (maximum salinity recorded is : 16.0 mS/cm).  People feel  that once the sluice is constructed, the saline water intrusion will be prevented.  The SRDI soil salinity data are presented in Table  12.  Normally  farmers use organic fertilizer (cow dung) to reduce this salinity effect and in some cases TSP is used. Proposal to conduct more soil salinity testing in this polder is placed to the SRDI. Seven new sample locations has been selected for this purpose. 

A number of natural khals have been combined  and connected to the sluice to form a good drainage system. As there exist many low pockets, link khals have been constructed  and many are desilted to improve the drainage system.  In general soils are better drained in the northern part of the polder than its southern part. Many low pockets existed  in this area  where drainage is a problem (southern part of WMA 1, 4; northern part of WMA 2 and middle portion of WMA 6 and 7;  see  RWMA base map,  annex 15)

The polder's main crop is T. aman,  dominated by local varieties (Kazal and Raja shail) which are best adapted  to the prevailing soil and climatic conditions. Rabi is cultivated in the relatively high areas whereas aus is produced in a very scattered way (northern parts of  WMA 2, 5, 3, 6 and 7).  A rough estimation is that about 5% of the land are brought under HYV cultivation in the T. aman cropping.  Sesbania is grown in homestead areas to meet  the cooking fuel needs.

Table 12  : Soil Salinity: Char Majid, Data per farmer.




(EC: mS/cm) : Analysis pest 1:1

Noor Nobi-1   (WMA:  1)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
-

-

-
2.0

2.1

1.7
9.0

4.6

2.8
2.1

2.2

1.7
6.0

5.5

4.5
5.5

5.0

3.5


9.7

5.8

6.8
7.0

2.8

2.8
6.0

2.7

5.5
1.9

2.4

2.1

Noor Nobi-2   (WMA: 1 )
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
-

-

-
1.8

0.9

1.3
1.4

1.0

1.2
1.6

1.4

1.0
4.0

3.0

2.0
2.7

1.9

1.4


4.8

2.2

2.4
1.9

2.1

2.1
1.5

1.5

1.2
1.6

2.4

2.0

Safi Alam 

    (WMA: 3 )
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
-

-

-
1.0

1.3

1.4
1.7

0.8

1.3
1.2

1.6

0.5
6.5

4.0

3.0
3.0

1.8

1.8


7.3

4.8

2.0
7.2

2.8

1.9
2.5

1.5

1.8


1.5

1.8

1.8

Noor Uddin

 (WMA:  5)
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
-

-

-
4.6

0.9

0.8
0.6

0.9

0.5
0.8

0.4

0.5
2.0

1.5

1.5
2.6

2.2

1.8


3.5

2.2

1.9
2.1

2.4

2.4
1.0

1.5

1.2


1.5

1.4

1.5



Mominul Haque (WMA:  8) 
Oct.96
Nov.96
Dec.96
Jan-97
Feb-97
Mar-97
Apr.97
May-97
Jun-97
July-97

Sample depth (Upto x cm)

10

30

60
-

-

-
2.0

2.4

1.7
5.8

2.1

1.4
1.0

0.8

0.9
3.0

2.0

2.0
2.3

1.9

1.8


16.0

5.8

3.1
9.3

3.4

2.8
5.3

3.5

4.0


2.4

3.4

3.0

Normally less residual moisture is retained in the sub- soil  at the beginning of kharif 1 and standing water remains in the fields during monsoon for  T. aman. The polder is dominated by single cropping pattern, the T. aman. . The common patterns observed during our study are:

· L. Aus - LT Aman- rabi

· L. Aus - HYV Aman- Rabi

· Fallow- LT Aman- little Rabi

· Fallow - HYV Aman - Rabi

· Fallow - LT Aman - Fallow

Of which Fallow - LT Aman- Fallow is very common. Crops grown in this polder  is shown in   Table 13

Table   13:    Area under Different Crops in Char Majid during 1995-96 and 1996-97

Sl. No.
Crop
Area in ha during 1995-96
%  of cultivated area
Area in ha during 1996-97
% of cultivated area
Increase Decrease in area (ha) over 1995-96
% Increase Decrease over 1995-96

1
Local Aus
59.31
5.53
50.32
4.69
-8.99
-15.15

2
HYV Aus
0.51
0.04
-
-
-0.51
-100.0

3
Green Manure
09.64
0.05
-
-
-0.64
-100.0

4
LT Aman
1004.01
93.67
1069.01
99.67
64.31
6.41

5
HYV Aman
67.38
6.28
3.53
0.32
-63.85
-94.76

6
Chili
101.1
9.42
100.3
9.35
-0.77
-0.76

7
Ground nut
67.38
6.28
73.56
6.86
6.18
9.17

8
Sweet Potato
33.69
3.14
35.15
3.27
1.46
4.33

9
Potato
20.21
1.88
20.06
1.87
-0.15
-0.74

10
Khesari
50.54
4.71
50.15
4.67
-0.39
-0.77

11
Mustard
10.11
0.94
7.35
0.68
-2.76
-27.29

12
Vegetables
13.47
1.25
13.37
1.24
-0.11
-0.74

13
Soybean
18.53
1.72
17.72
1.65
-0.81
-4.37

14
Tishi
15.16
1.41
15.04
1.41
-0.12
-0.79

15
Sunflower
6.73
0.62
1.67
0.15
-5.06
-75.18


Total
1469.0
137.02
1457.0
135.88



* Source : Report on Plot to plot cropping pattern survey, May  1997: CDSP

The water bodies inside the project (khals, borrowpit along the R&H road, ponds etc)  are  used for fisheries.  Shrimp and fisheries projects are operating just outside of the polder near its southern sea dyke. Both capture and culture fish are produced. As the polder is unprotected from sea, fish migration is unhindered in the khal areas. The culture fish is produced in ponds, borrowpits and private fields.

In few cases khal water is retained by erecting cross dams for supplementary irrigation to the aman crop and localized vegetable irrigation during dry season (WMA 2, 3 and 8). The other reason of erecting such cross dams across the khals is to have access to their homesteads which generally are located on the bank of the khals.

Table  14:    Physical Characteristics of  Char Majid

WMA
Topography
Soil
Crop Grown



Salinity
Aus
Aman
Rabi


North
med. high
Medium
Little
yes
Yes

1
Middle
med. high
Medium
-
yes
Little


South
low
High
-
yes
-


North
med. high
Medium
Little
yes
Yes

2
Middle
med. high
Medium
Little
yes
Very little


South
low
High
-
yes
-


North
med. high
Medium
Little
yes
Yes

3
Middle
med. high
Medium
Little
yes
Little


South
low
High
-
yes
-


East
low
High
-
yes
-

4
West
low
High
-
yes
-

5
North
med. high
Medium
Little
yes
Yes


Middle
med. high
Medium
Little
yes
Little


South
med. high
High
-
yes
-


North
med. high
Medium
Little
yes
Little

6
Middle
med. high
Medium
-
yes
Little


South
low
High
-
yes
Little


North
med. high
Medium
Little
yes
Little

7
Middle
med. high
Medium
Little
yes
-


South
low
High
-
yes
-


North
med. high
Medium
-
yes
Little

8
Middle
med. high
High
-
yes
-


South
low
High
-
yes
-

4.4
People's Perception on Land and Water Use in Char  Majid

4.4.1
Physical Problems and Opportunities

The polder is encircled by embankments to its south, east and by roads to its west and northern boundary. The embankment is used to protect polder from flood, salinity, promote communication and also protection from tidal influence and cyclone.

The khals are used widely for drainage during monsoon and used for fisheries purpose and water retention (few) during post monsoon by erecting cross dams. Culverts have been constructed for cross drainage and communication.

The sluice constructed in the northern road boundary on the upper Banskhali khal  has become obsolete. It is no more a sluice but a bridge. The upstream and downstream channels of the sluice have been choked up. The ventage of the sluice is  insufficient. It is reported that the area outside the polder is affected due to the low ventage of this sluice. Outside 3 Unions (Char Bata, Char Amanulla, Char Wapda) with total of about 4000 ha are located upstream of this structure and pass all drains  through this sluice. 

Drainage congestion sometimes occurs due to non-removal of cross bundhs from the khals. Shortage of dry season water is very acute. As every khal and pond gets dried in that time, no water retention is possible. Irrigation and domestic water use is very limited. Where possible dug wells are constructed in the khals and ponds to meet  their low profile domestic demands. The stakeholders feel strongly to explore the possibility of construction of production  wells (DTW/STW)  to mitigate the crisis. Their general opinion is that the deep well water will yield better quality but risk of water quality remains. 

Pest attack is very common in the area. Majra, Kala Gandhi, Leda are a few common pests. Few rich farmers can apply costly pesticides. Bird perching practice is not  very common but in few places it is found in practice (WMA 8). Pest attack associated with the nutrient deficiency (zinc) is a very big threat to the aman farmers in this year.

Many stakeholders in WMA 3 (southern part) requested for a link khal to borrowpit from Ershad colony. This will reduce  drainage congestion to this area and also can be used for water retention during dry season.

There are many road cuts and the road passing canals are now open (WMA 1, 2, 5 and 6). These places are to be closed either by box culverts or pipe culverts according to the section. About 2 box culverts and 8 pipe culverts locations as such are identified which are very much needed for good water management. These locations are:

a) On Boatkhali Road (RR2-1) : (WMA : 1 & 2)

b) On  Renur Bazar to Ershad Colony Road  (RR1-1) : (WMA: 7 & 8)

c) On  Zubair Khal 2 (C-7) :  (WMA : 5)

d) On Killa Road – CV 3 (WMA: 4)

e) On connecting road of CV 4 & 5   (WMA: 7)

f) On connecting road of CV  9   (WMA: 8)

g) On connecting road of CV  12   (WMA: 5)

4.4.2
Institutional Problems and Opportunities (conflicts)  

The  main concern of the people outside this polder (PAP) is to eliminate the effect of stagnant  water passing only through this polder by  the old CEP sluice on the Banskhali khal entering the project  area through intersecting feeder road (in WMA  5). This sluice was originally constructed during the coastal embankment project and now became obsolete. Its vents are choked up and causing drainage congestion outside of the polder. There is a need to increase the ventage of this sluice. Present use of this is mere a bridge than a sluice. As this problem affects the people outside the polder (about 4000 ha of 3 Unions), local  UP Chairman knows the matter. This has been discussed in the PC/SPC meeting,  but no action could have taken yet. It is  understood that  the matter is put  to BWDB authority.   

The locations of proposed box and pipe culverts have  been identified  by the concerned PC/SPCs and  have been discussed  to the forum  several times. Many  of them are expected  to be implemented in this FY (1997-98).

The saline water intrusion problem will be eliminated  when the main Banskhali khal  8–vent  sluice is completed   this year (1997-98). 

Normally  when  PC/SPC  come across with   problems and conflicts,  the issue is raised to the regular PC meeting and they try to resolve it.

4.4.3
Opportunities of Conflict Management

The main institutional  platform of this polder is the existing PC/SPC. As for water management, its functionality is so far limited to planning and implementation  of infrastructure development. Although this PC/SPC have shown success in solving the conflicts such as spoil dumping of excavated khals and alignment of khals, embankment and rural  roads, their involvement in water management  is very new and almost nil. During the study no such water management  conflicts  were identified  among  the stakeholders of this polder.  It is learnt  during the study that  if  any  water management conflicts arise,  PC generally  takes initiatives  according to  the magnitude of the conflict. Normally these types of conflicts, if any come to the IO (Institutional field Officer) who takes the matter with the PC/SPC. UP Chairman who is the Chairman of the PC generally does not present in the PC meetings, instead his representative (one UP member) represent the PC meeting. The role of the UP Chairman in conflict resolution of WM issues is informal to some extent. His direct role is almost absent. The Institutional Field Officer (IO) generally facilitates the PC/SPC. 

4.5
People's Perception on  Maintenance Status

Embankment: The average maintenance condition of the interior and marginal  dykes are good except in the eastern part of the polder. This part of the dyke needs resectioning. 

Old CEP Sluice (S-1) : This structure is no more a sluice but a bridge and is badly maintained. The vents get choked up and outside water can not pass quickly, causing water logging in the upstream area. 

The other  sluice, S-2 (8-vents)  at the outfall of Banskhali khal is under construction.

Pipe culverts: General maintenance conditions of these structures are very good as many of them are newly constructed.  Still many are displaced and in many cases pipes are broken or missing, top soil removed and collars are either missing or broken. These are located in WMA 4, 1, 2, 7 and 8. It hampers drainage as well as communication.

Box culverts:  Box culverts are new and no maintenance problem was observed. In one case both the approach road of the box  culverts located on the road leading to the site office have  not been completed/repaired yet. 

Drainage  Khals: Most of khals have been re-excavated during last  year and no serious water management problem was observed except the upstream of Banskhali khal (D-1).  But due to unprotected polder condition, the tidal effect silted up many khals.  Nister khal (C-4) could not have reexcavated due to land conflict. It is to be excavated in 1997-98. Botkhali 3 khal (C-3) has so many cross bundh that affect water management (WMA 2 and 3).

Roads: Almost all the  rural roads are in bad condition. Botkhali road (RR2-1), Boiragir road (RR2-3) and Killa fort to colony road (RR2-6) have become uneven crest levels, slopes are damaged and having many public cuts causing smooth communication and transportation problems.  Most of them are damaged  by rain cuts. These roads need repair.

Bridge: The approach road of the bridge (B-1) constructed at the Gupter Khal  (D-2) have been damaged.

In general people are aware of the poor maintenance condition of the infrastructure. They know that maintenance is the government's headache and BWDB/LGED or CDSP will be responsible for the affairs. The users are not concerned about the maintenance of these structures. Some stakeholders think that maintenance should be done by the UP. Many of course believe that some maintenance responsibilities (minor types) should be shared by them  as well.

4.6
People's Perception on  Operation

The only operational instrument of this project  is new sluice which is under construction at the outfall of Banskhali khal. It is expected that once the sluice is constructed, it will be guided by rule so the operational problem does not arise. 

Many people believe that if culverts/box culverts  constructed at different locations could have been gated, the water management of this polder would have been easy.

4.7
Indigenous Water Management Practices in Char Majid

Building cross bundhs is a very common local water use practice. It is found common in Botkhali 3 and Gupter khals. Water storage is the main objective of building such cross bundh for fishing and fish catch (Banskhali khal). Occasionally these cross bundhs are used to supplement pitcher irrigation to vegetable crops.  Few bamboo bridges with the partial cross bundhs  to get access to their homesteads are also in use.  Normally local stakeholders decide of such practices  mostly during monsoon and post monsoon.  Ponds and khals water bodies are commonly used  by the people for fisheries and domestic use. Fish cultivation in the ponds and use of pond water for bathing, domestic washing, cattle washing, drinking and sanitation are  a few such examples. 

4.8
BWDB's / LGED's  Perspective

BWDB and LGED are  very much aware of the present maintenance and operational situation. Present maintenance requirements are many in major water management infrastructure such as resectioning the embankments, breach closing (public cuts on roads), removing cross bundhs from the khals and repair of  pipe culverts/approach roads. They could not be able to develop their own maintenance program because of  very  inadequate  maintenance budget. Concerned Section Officer (SO, BWDB)  was interviewed on the aspect of overall operation and maintenance of the polder. Although the maintenance requirements of BWDB infrastructure  are many but he is not concerned with the maintenance cost. He feels that if GOB or donors provide funds, maintenance will be better. If there is fund constraints, he believes that ADP should be allocated for FFW for earth works, because FFW allocations are normally given for limited maintenance works. He thinks that once the new sluice is constructed, its operation should be given to the water management committee or PC/spc  under the guidance of BWDB. On the maintenance  cost  sharing, he believes on principles that  as services are given  to  the people, they should contribute  to maintenance  to some extent (such as preventive  maintenance, labourers etc).  Total maintenance cost can not be borne by the users. He thinks that a water users organization can be set up to look after the operation of sluice.   
4.9
Summary and Conclusions

· There is no official  maintenance plan of the water management infrastructure, realistic maintenance plan should be developed and can be effective to save deterioration of the infrastructure. Till a national maintenance plan on O&M responsibilities is finalized based on the revised peoples participation guidelines, some temporary measure should be taken on atleast preventive maintenance.

· Soil salinity and pest management should be well attended and an intensive advisory services may be a good option.

· Sluice operation should be  guided by a committee of representative stakeholders under the guidance of PC/SPC and BWDB.

· Shortage of water in dry season is acute. Possibility of its availability should be explored and option to sink deep and shallow tubewells should be studied. 

· Erection and use of cross dam for fisheries, water retention and access way to the homesteads of the stakeholders are very common practice which should be technically supported and encouraged to the extent that water management is not affected.

· The water bodies within the polder (khals/borrowpits) can be regulated (for fisheries etc) by the PC for local resource mobilization. This resource can be utilized for the polder's O&M.

· CDSP should further  study cropping  pattern map, contour maps and salinity  to understand their  cross  relations. 

ANNEX : 14

OCCUPATION - LOCATION  (OC - LOC) MATRIX

Name of the System : Char Majid  

        Location(WMA) 


1
2
3
4
5
6
7
8
9
10

Occupation











Farmer
9
14
7
4
10
5
16
4



Fisherman
-
2
2
12
1
1
1
1



Agril. Labour
1
1
2
4
3
1
-
4



Trader
1
1
2
1
-
-
-
1



Boatman
-
-
-
-
1
1
-
-



Share cropper
-
-
3
-
-
-
-
-



Rickshaw Puller
1
-
-
-
-
-
-
-



Tailor
-
-
-
-
-
-
-
-



Village Leader











Village Teacher











Village Doctor











Mechanic


1








Mason


1








Housewife











ANNEX: 13


Water Management Issue Table of Char Majid

Identification of elements of the Water Management Infrastructure
Designed Water Management function/ objective/ purpose (affected area)
OPERATION AND MAINTENANCE ISSUES



Element of structure operated and/ or maintained
Designed to do or be operational action or maintenance status with respect to operation or protection :
                                                                             In the actual situation it does or is :






What
When
Status of
What
When
Who decide
Who are affected by this :

1
2
3
4
5
Particular element

6
7
8
9
Positively

10
How

11
Negatively
12
How

13

PART – I
PART- II

MAIN INFRA STRUCTURE


E – 3 :  

Embankment--

Pavement Road-Cum Embankment (North & West boundary)

(7.8 Km)
* Flood Protection

*Communication & transport
Crest width,

Smooth 

Surface


CW-7.32m

Smooth

Surface
Always
Good 
Good 


Always
LGED,

R & H
Project People 


* Communication

* Flood Control


  




X – Section


CL= 5.5 m

Slope

 1:2
When section

deteriorates to 20%  
Good 
Good 
Always
LGED,

R & H
Project People 
* Communication

* Flood Control





E- 1 :

Sea dyke

( 5.50 km)
*Flood Protection

* Communication

*Saline water    Protection
Crest width,

Smooth 

Surface
CW= 5.00 m Smooth

Surface
Always
Good
Good
Always
BWDB
All project people
* Communication

* Flood Control

* Saline water control





X – Section


CL = 7.00 m

Slope

R/S = 1:5

C/S = 1:3
When section

deteriorate to 20% 
Good
Good
Always
BWDB
All project people
* Communication

* Flood Control

* Saline water control



E – 2 :

Interior dyke

(3.00 Km)


*Flood Protection

* Communication

*Saline water    Protection
Crest width,

Smooth 

Surface
CW= 4.27 m

Smooth

Surface
Always
 Good 
Good
Always
BWDB
All project people
* Communication

* Flood Control

* Saline water control 





X – Section


CL= 5.00 m 

Slope 

R/S  1:3

C/S  1:2
When section

deteriorate to 20% 
 Good 
Good
Always
BWDB
All project people
* Communication

* Flood Control

* Saline water control



BK - 1 :

Borrowpit              Khal (1.50 km)

( along western and all polder roads)
*  Water retention

*  Fish culture


Not in design


Not in design   
-
Good
Good
2 Years
Local People
Local People 
* Retain water

* culture fish

    




   Water Management Issue Table of Char Majid

Identification of elements of the Water Management Infrastructure
Designed Water Management function/ objective/ purpose (affected area)
OPERATION AND MAINTENANCE ISSUES



Element of structure operated and/ or maintained
Designed to do or be operational action or maintenance status with respect to operation or protection :
                                                                             In the actual situation it does or is :






What
When
Status of
What
When
Who decide
Who are affected by this :

1
2
3
4
5
Particular element

6
7
8
9
Positively

10
How

11
Negatively
12
How

13

PART – I
PART- II

Main Khals: 

D-1 :

Banskhali Khal 

(2.50 Km + 2.50 km d/s of the khal)
* Drainage 

* Navigation 

(Small boat)

* Fishing
Bed level


BL=0.30 m
Monsoon
Mid portion silted up
Mid portion silted up
2 Years
BWDB
People of WMA 3,4,5,6
*Facilitate drainage
People of WMA 5&6
Due to silting up drainage is not 

sufficient



X – Section


BW= 6.82m

Slope

1: 1.5
Always
Mid portion silted up

 
Mid portion silted up
2 Years
BWDB
People of WMA 3,4,5,6
*Facilitate drainage
People of WMA 5&6
Due to silting up drainage is not 

sufficient

C – 1 :

Boatkhali 

Khal-1

(2.70 Km)


* Drainage
Bed level


BL = 1.80
Monsoon
    OK
Ok but silt up

Up stream 
1 Year
BWDB
People of WMA 1&2
*Facilitate drainage
People of WMA 1&2
U/S portion is silted up and drainage congestion



X – Section
BW= 1.25m

Slope 

 1: 1.50
Always
    OK
Ok but silt up

Up stream
1 Year
BWDB
People of WMA 1&2
*Facilitate drainage
People of WMA 1&2


C – 2 :

Boatkhali 

Khal-2

(2.30 Km)


* Drainage
Bed level


BL= 1.80m
Monsoon
    OK
Raised
1 Year
BWDB


People of WMA 2
*Facilitate drainage
People of WMA 2
*drainage impeded due to silt up.



X – Section


BW = 1.25m 

Slope 

 1: 1.50
Always
    OK
Silted up
1 Year
BWDB


People of WMA 2
*Facilitate drainage
People of WMA 2
*drainage impeded due to silt up.







Cross dam


Monsoon
Local people
People of WMA 2
* Water retention
People of WMA 2
*Drainage impeded 

C – 3 :

Boatkhali 

Khal-3

(2.40 Km)


* Drainage
Bed level


BL= 1.80 m
Monsoon
Silted up
Raised
1 Year
BWDB
People of WMA 3
*Facilitate drainage
People of WMA 3
*Drainage impeded



X – Section
BW= 1.25 m 

Slope 

 1: 1.50
Always
Silted up
Silted up


1 Year
BWDB
People of WMA 3
*Facilitate drainage
People of WMA 3
*Drainage impeded







Cross dam (7)
Monsoon
Local people 
People of WMA 3
* Water retention & fishing
People of WMA 3
*Drainage impeded
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C- 6 :

Zubair Khal-1

(1.50 Km)
* Drainage
Bed level
BL= 1.80 m
Monsoon
Silted up
Silted up
1 Year
BWDB
People of WMA 4
* Facilitate drainage


People of WMA 4
* Drainage impeded





X- Section
BW= 1.25m

Slope

1:1.5
Always
Silted up
Silted up


1 Year
BWDB
People of WMA 4
* Facilitate drainage


People of WMA 4
* Drainage impeded







Bank cuts


Monsoon
Local people
People of WMA 4
Facilitate local drainage of plots
People of WMA 4
* Drainage impeded

C – 7 :

Zubair Khal-2

(1.00 Km)
* Drainage
Bed level
BL=1.80m
Monsoon
Silted up
Silted up


1 Year
BWDB
People of WMA 5
* Facilitate drainage


People of WMA 5
Due to silting up drainage hampers.



X- Section
BW=1.25m

Slope

1:1.50


Always
Silted up
Silted up


1 Year
BWDB
People of WMA 4
* Facilitate drainage
People of WMA 5


Due to silting up drainage hampers.

C – 4 :

Nister Khal

(2.60 Km)

 
* Drainage

 
Bed level
BL = 1.80m
Monsoon
Completely silted up
Poor maintenance
2 Years
BWDB


People of WMA 6,4
*Drainage is impeded seriously



X – Section
BW = 1.25m

Slope 

1:1.50
Always
Completely silted up
Poor maintenance
2 years
BWDB


People of WMA 6,4
*Drainage is impeded seriously

C – 5 :

Samitir Khal

(2.50 Km)
* Drainage

     
Bed level
BL = 1.80m
Monsoon
Silted up
Silted ups
1 Year
BWDB
People of WMA 7
* Facilitate drainage
People of WMA 7
Sometimes drainage is not sufficient



X – Section


BW = 1.25m

Slope

1:1.50
Always
Silted  up
Silted  ups
1 Year
BWDB
People of WMA 7
 * Facilitate drainage
People of WMA 7
Sometimes drainage is not sufficient

D – 3:

Borrowpit Khal

(2.75 Km)


* Drainage


BL
BL =1.00m

        Ok
        Ok
1 Year
BWDB
People of project
Drainage is good





X- section
BW=1.55m

Slope

1:1.50

        Ok
         Ok
1 Year
BWDB
People of  Project
Drainage is good





            Water Management Issue Table of Char Majid



OPERATION AND MAINTENANCE ISSUES

Identification of elements of the Water Management Infrastructure
Designed Water Management function/ objective/ purpose (affected area)
Element of structure operated and/ or maintained
Designed to do or be operational action or maintenance status with respect to operation or protection :
                                                                             In the actual situation it does or is :






What
When
Status of
What
When
Who decide
Who are affected by this :

1
2
3
4
5
particular element

6
7
8
9
Positively

10
How

11
Negatively
12
How

13

PART – I
PART- II

D- 2 :

Gupter Khal

(5.60 Km)
*Drainage

* Navigation 

(Small boat)

*Fishing
Bed level
BL=1.00m to 1.50m
Monsoon
W/s is silted up
Upstream silted up
2 Years
BWDB
People of WMA 8
* Facilitate drainage
People of WMA 8
*Drainage is impeded





X – Section
BL=5.50m to 6.50m

Slope  1:1.5
Always
W/s is silted up
Upstream silted up


2 Years
BWDB
People of WMA 8
* Facilitate drainage
People of WMA 8


*Drainage is impeded









Cross dam

      (1)
Monsoon
Local people
People of WMA 8
*Water retention

*Access to homestead



Road :

FRB-1 :

Paved road (North embankment to Zubairhat)

(2.20 Km)
* Communication  

*Transport

*Flood protection 
Crest width, smooth surface
CW= 4.66m, smooth surface
Throughout the year
      Ok
        Ok
2 Years
LGED
People of the project
*Facilitate communication & transport





X – Section
CL= (
Slope  1:2
Throughout the year
         Ok
         Ok

 
2 Years
LGED
People of the project
*Facilitate communication & transport





Rural Road :

RR2 - 1 :

-Boat Khali road

 (2.41 Km)
* Communication 

* Transport
Crest level, smooth surface
CW=3.66 m, smooth surface
Throughout the year
        Ok
        Ok 
1 Year
LGED
People of WMA 1&2


*Facilitate communicate-ion







X- Section
CL= (
Slope  1:1.5
Throughout the year
        Ok
         Ok 
1 Year
LGED
People of WMA 1&2
*Facilitate communicate-ion









Public cuts(5)


Monsoon
Local people
People of WMA 1&2


*Facilitate local drainage


People of WMA 1&2
Communication disrupted

RR 2- 2 :

Rabi shop to site office road

(3.45 Km)
* Communication 

* Transport
Crest level, smooth surface
CW= 3.66 m, smooth surface
Throughout the year
         Ok
         Ok
1 Year
LGED
People of WMA 2&3
* Facilitate communication





X – Section
CL= 5.6m

Slope  1:2
Throughout the year
         Ok
Ok but few section damaged
1 Year
LGED
People of WMA 2&3
* Facilitate communication
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RR2- 3 :

Boiragi bari road

(3.00 Km)


*Communication 

* Transport
Crest width smooth surface


CW =3.66 m,

 smooth surface
Throughout the year
Good
Good condition
3 Years
LGED
People of WMA 5&6
*Facilitate communication





X – Section
CL= -

Slope

1:1.50
Throughout the year
Good
Good condition but breach
3 Years
LGED
People of WMA 5&6
*Facilitate communication









Public cut (2)


*1 in last monsoon

*1 for 2 yrs.
Local people
People of WMA 5&6
*Facilitate drainage
People of WMA 5&6
*Communication disrupted



RR2- 4 :

Karim Bazar to south embankment road

(4.00 Km)

 
* Communication 

* Transport
Crest width smooth surface
CW =3.66 m, smooth surface
Throughout the year
Good
Good condition
3 Years
LGED
People of WMA 6&7
*Facilitate communication







X – Section
CL=

Slope

1:1.50
Throughout the year
Good
Good condition
3 Years
LGED
People of WMA 6&7
*Facilitate communication





RR1 – 1:

(Gupter khal bridge) Renur Bazar  to Ershad colony to Bhuyarhat road

(7.00 Km)

RR2-8: Bhuiyarhat to Colony Road

 
* Communication 

* Transport
Crest width smooth surface


CW =4.8m, 
Throughout the year
Good
Good condition
2 Years
LGED
People of the whole project
*Facilitate communication





X – Section
CL=5.5m

Slope

1:2

 
Throughout the year
Good

 
Good condition

 
2 Years
LGED
People of the whole project
*Facilitate communication
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Sluice---

S- 1 : Old

(North embankment

(2 – Vents)

off take of Banskhali Khal
* Drainage inside project

* Protect out side flood


Flap gate

D/S
Automatic
Year round
Poor maintenance
Non functional
5 Years
BWDB
Out side w/s project people
Drainage through this sluice
Out side u/s project people
Due to silting up the opening, drainage is impeded



Lift gate 

U/S


*Close to retain water w/s

* Open to drain out
Post monsoon & dry season
No lift gates
No gates and opening is silted up
5 Years
BWDB
Out side w/s project people
Drainage through this sluice
Out side u/s project people
Due to silting up the opening, drainage is impeded

S- 2

Out fall of Banskhali Khal

(under construction 

8 vents: Invert Level = 1.06 m )


* Drainage

* Protect saline water

* Flood protection

* Water retention


Flop gate

( R/S)
Automatic
Year round when R/S wl is high (close) & when c/s wl low (open)
Under construction




 





Vertical lift gate

(C/S) 


*Close to retain water w/s

* Open to drain out
Post monsoon & dry season
Under construction






















Bridge: 

B-1 and B-2

( 2 nos.)

*at Gupter Khal

*at Banskhali Khal


* Communication

* Cross drainage

* Allow limited navigation
To be kept open
* To pass drainage water from high to low area

* Open to traffic & navigation
During rain fall and in monsoon and for communication all the year round,
Good condition
Good condition
1 Year
LGED
People of whole the project area
* Facilitate communication

* Facilitate drainage

* Facilitate limited drainage



Secondary khal: 

C- 8:

Drain in WMA 5&6 outfall at Banskhali


* Drainage

* Communication
Bed level
BL = _


3 Years
Poor maintenance
Silted up
3 Years
BWDB
People of WMA 5&6
Facilitate limited drainage
People of WMA 5 & 6
Drainage impeded



X - Section
BW =

Slope


3 Years
Poor maintenance
Silted up
3  Years
BWDB
People of WMA 5&6
Facilitate limited drainage
People of WMA 5 & 6
Drainage impeded
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SECONDARY INFRA STRUCTURE


Box culverts

BC - 1   to    BC- 10

(10 Nos.)

* Boatkhali 1

* Boatkhali 2

* Boatkhali 3(2)

* Nister Khal

* Samitir Khal  2

* Pavement road

* near paved road to site office (all single vent)


*Cross drainage

* Communication (LGED)


To be kept open
To pass water and to make ready for traffic
Monsoon and in all the year round
Good
Good condition (new construction)
1 Year
LGED
People around the box culverts
* Facilitate drainage

* Facilitate communication



















Foot Bridge

FB -1  to FB-3 

(3 nos.)

* Renur Bazar

* Karim Bazar road

* Zubair Bazar to south embankment

(20 m span)


* Communication

* Cross drainage


To be kept open
To pass water and to make ready for traffic
Monsoon and year round
Under construction








Rural Roads :

RR-6:

Renur Bazar to east embankment road (0.50 Km)

RR- 7:

Killa fort to colony road

(0.7 Km)


* Communication

* Cross drainage
To be kept open
CL =
Throughout the year
1. Good

2. Section deteriorate
2. Poor maintenance
1 Year
LGED
People of WMA 4,8,7
* Facilitate communication
People of WMA 4
* Communication disrupted.



X – Section
CW=3.6m

Slope

1:1.5
Throughout the year
1. Good

2. Section deteriorate
2. Poor maintenance
1 Year
LGED
People of WMA 4,8,7
* Facilitate communication
People of WMA 4
* Communication disrupted.
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OTHER INFRASTRUCTURE


Pipe culverts:

PC -1 to PC-13
*CDSP : 8

*LGED : 5


* Cross drainage

* Communication
To be kept open
To pass water from high to low area
During rain fall and monsoon 

- year round
All are functional
Good Condition
1-2 Years
LGED
People around the culverts
* Facilitate drainage and communication





PAGE  
36

