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Project Name
Project Type

Location

FAP Region

District

Area (ha.)

Funding Agency

Implementing Agency

Construction started
Scheduled Completion
Actual Compietion

Original Cost Estimate

Final Cost Estimate

Major Flood Damage:

Repair/rehabilitation in

Comments:

Project Summary Sheet

: Polder 17/2 (of Coastal Embankment Project)

: Flood Control, Drainage and salinity exclusion

: South-West
: Khulna

: 3723 ha.(gross), not all within protection of embankment

2792 ha. (net cultivable)

: GOB, EIP (Netherlands)

: BWDB

. 1969/70
: 1970/71
: 1983/84 (Gangrail closure)

: Tk 11.8 million ?? (initial CEP cost)

Tk 9.0 million (closure, 1980 estimate)

: Tk 11.837 million (initial investment costs, 1970s)

Tk 10.64 million (closure, 1982/3 prices),
ignores costs of two closure failures in mid-1970's

. none

- embankment/sluices: ¢.1985, also nominally in 1988/9

Project works completed, after three failures to close Gangrail river, in 1983/4. However,
numerous private inlets for controlling saline water used in shrimp cultivation mean the
intention of excluding saline water was not achieved, although saline water is now managed
by private entrepreneurs.



POLDER 17/2 o
SUMMARY OF FINDINGS

Project background

Polder 17/2 is one of a number of polders in Khulna District built as part of the Coastal
Embankment Project. Polder 17/2 has a gross area of 3723 ha and comprises 10.5 km of
embankment, five sluices and a major closure. The aim of the polder was to exclude saline
water intrusion and protect the polder area from regular high tide flooding, thereby protecting
Aman crops and freeing land which suffered high salinity levels for crop cultivation. While
these were valid aims, economic circumstances have changed dramatically in the project area,
and by the time it was finally complete shrimp cultivation (which requires access to saline

- water) was a major land use in the Polder.

Engineering assessment

The initial construction of the Project was a failure; the closure of the Gangrail river
failed in 1971 and on two subsequent attempts. Finally as an EIP project the Gangrail was
successfully closed in 1983, twelve years late. The embankment appears to be well
constructed and is still in good shape 20 years after construction; although a small section
was never built the land there has not been overtopped. However, the sluices leak badly due
to poor installation and maintenance of the flap gates. Water management inside the Polder
is largely outside the control of BWDB; instead a series of 14 private inlets and box sluices
control the water flows into and out of the shrimp farms ('ghers’).

Institutional assessment

For most of the Polder's life little attention has been paid to institutional arrangements
for its management since, many aspects of the intended management of CEP polders were
never implemented. Sluice committees have now been formed and the sluices do have active
khalashis assigned to them, but operation of the Polder is heavily controlled in practice by
shrimp farmers without a mechanism for finding a compromise between the shrimp and crop
cultivators, nor a means of protecting the rights of different landowners from the
consequences of their neighbours' land uses (brackish water leaks into non-gher areas and
drainage is congested). The embankment saves local people from building less effective
bunds to keep out tidal water, but a system of voluntary labour for maintaining these bunds,
built under local initiative, has been lost following the public funded embankment project.

Agriculture

Benefits to "agriculture have been slow to materialise, since the Polder was open to
saline water until the final closure in 1983. Since then salinity levels on higher land have
fallen and production of Aus, jute and particularly vegetables has increased (cultivated areas
and yields have increased). Recently HYV Boro has started to expand due to reduced salinity
levels and the availability of ground water. The closure did reduce the area of shrimp farms,
and hence higher yields of Aman paddy could be achieved (Aman is grown after the shrimps
are harvested but yields tend to be low).

Livestock

There has been little Project dependent impact although the advent of shrimp
cultivation meant that there was little grazing land available in part of the Polder; now that




Boro cultivation is expanding this trend is likely to continue. However, grazing quality is
improved where saline water is excluded.

Fisheries

Before the Polder, and indeed before the closure, there was a sizeable fishing
community in based in the area and fish catches were reportedly very high because of the
large area of tidal channels in the Polder. This capture fishery has been decimated by the
closure of the Polder. Increased pond cultivation has had a negligible offsetting impact.
Additionally shrimp farming had become a major land use before the closure; as expected the
area under ghers fell because the closure reduced access to salt water, bt shrimp farmers
adjusted rapidly to circumstances and have been able to maintain salinity levels through their
own sluices. This adverse impact has thus been less than expected in area terms although
there is still a sizeable economic loss which counteracts the agricultural gain.

Nutrition

There is now less cheap fish available in the Polder area, but food grain production
is higher and vegetable and fruit production are better, so overall there may be a small
improvement in nutrition compared to what it would have been without the Project.

Social Impacts

The Gangrail closure was justified by the donor on social grounds: small farmers were
often given no choice but to lease their land to large shrimp farmers and then received only
a disproportionately small fraction of the profits. This may have been better than receiving
no income but on balance the social tensions and physical conflicts created indicate that small
cultivators were no better off from shrimp farming. The tension is heightened now that HYV
Boro is possible in some areas since the profits are similar and the farmer is in control and
so does not risk non-payment. Hence the Project failed to reduce the social conflict over
shrimp farming, failed to terminate what was and is an important economic activity (even if the
income it creates tends to be inequitably distributed), and destroyed the livelihoods of a small
but important minority of traditional fishermen. The Polder does not appear to have affected
women differently from men, although shrimp cultivation created some jobs for women in
shrimp processing.

Environment

The embankment and closure have resulted in slack water during the tidal cycle
adjacent to the Polder and consequently there has been severe siltation of the channel south
of the Polder. This Polder along with other polders in the area may also contribute to wider
off-site (external) impacts on the physical environment in the delta-Sundarbans area. There
has been a loss of seasonal wetlands with their associated fish, fauna and plant diversity,
which have been replaced by managed shrimp ponds and agriculture. The Polder has
eventually been successful in reducing salinity levels outside the shrimp farms.

Economics

There is a lack of evidence of induced economic growth in the Project area, although
the volume of road transport has increased, and the importance of boats has declined. There
has been a limited increase in the availability of employment for labourers inside the Project.
Overall the negative fisheries impact is only just less than the net gain to agriculture (after
subtracting losses to shrimp farming) due to the Project. Much of the agricultural gain is
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relatively recent because of the gradual decline in soil salinity levels after saline water is
excluded, whereas fisheries impacts happened soon after the closure. Hence the Project has
had very small benefits, while much of the costs were incurred many years before these
benefits. Not surprisingly, therefore, the project has not even achieved a positive return at
a zero discount rate.

LESSONS

1.

The purpose of a Polder is to manage water for the economic development of the
Polder area. This is not happening at present; there is no management plan for the
Polder and no single authority which tries to coordinate water management and
resolve conflicts of interest.

Regulations exist which would enable shrimp cultivation to be regulated and would
form a means to reducing the conflict between shrimp farmers and other land owners
(by means of Shrimp Regulatory Committees). However these are not enforced or
enforceable at present.

Project planning must take proper account of the environmental and particularly
fisheries impacts of proposed FCD/I projects. The likely impacts need to be properly
modelled and predicted, and projects adjusted accordingly or abandoned if they would
not be viable after taking such impacts into account. This requires the active
involvement of other government departments representing affected interests and
extension services, such as the Fisheries Department in project planning. Actual
compensation should be made to groups disadvantaged by FCD/| projects

There is a need to modify the objectives and even project design and facilities of FCD/I
projects as appropriate to changed economic opportunities (such as shrimp farming
and HYV Boro cultivation), otherwise operating practice may be inappropriate.

More integrated planning of embankments and roads is needed, involving cooperation
where needed in implementation and cost sharing; for example if it is predicted that
in the near future an embankment will be used as a road by heavier vehicles it is
better to design structures to withstand the higher loads from the onset rather than to
make costly modifications later. It may be that an embankment can be developed as
well as a road, or that it can replace an old road, or that an existing local road can be
modified into an embankment. This could help to reduce drainage congestion problems
due to unplanned local earthworks.

Delays in achieving intended project benefits should be incorporated in project
appraisal sensitivity analysis. The critical problems in Polder 17/2 were inadequate
planning of the Gangrail closure which delayed completion for 12 years, and the slow
achievement of agricultural benefits because soil salinity takes time to decline,
compared with much more rapidly achieved losses to fisheries - this could have been
predicted.



TABLE OF CONTENTS
Chapter/Section

Summary
Table of Contents
Abbreviations and Glossary

INTRODUCTION

The FAP 12 Study
Rapid Rural Appraical
General Location
Project History

Aims of the Project
Organisation of RRA

b ek suh ok ek ok ek
DO Bh W

2 ENGINEERING DESIGN, IMPLEMENTATION AND PERFORMANCE
2:1 Pre-Project Situation

2.2 Project Objectives

2.3  Achievement of Project Objectives

2.4 Positive Aspects

25 Negative Aspects

26 Conclusion

27 Recommendations

3 INSTITUTIONAL DESIGN AND PERFORMANCE
3.1 Introduction

3.2 Pre-Project Condition

3.3 Post-Project Conditions

3.4 Lessons for Future Projects

4 IMPACT ON AGRICULTURE
4.1 Pre-Project Situation

4.2 Project Objectives

4.3 Expected Benefits

4.4 Project Impacts

4.5 Recommendations

4.6 Sources of Information

5 IMPACT ON LIVESTOCK

5.1 Pre-Project Conditions

5.2  Livestock Objectives of Project

5.3 Data Sources

5.4 Present Livestock Situation

5.5 Positive Changes Related to Livestock
5.6 Negative Changes Related to Livestock
57 Recommendations

Page

4-1
4-2
4-2
4-3
4-5

5-1
5-1
5-1
5-1
5-2

5-3



Chapter/Section
6 FISHERIES
6.1 Pre-Project Situation

6.2
6.3
6.4
6.5
6.6

7

1
2
7.3
7.4
7.5
7.6
it

8

8.1
8.2
8.3
8.4
8.5

9

9.1
9.2
9.3
9.4

10

10.1
10.2
10.3
10.4
10.5
10.6

11

11.1
12
11.3
11.4
11.5
11.6
1.7
11.8

Project Objectives

RRA Data Sources

Positive Impacts on Fisheries
Negative Impacts on Fisheries
Lessons

OTHER ECONOMIC IMPACTS
Sources of Data

Pre-Project Conditions

Project Objectives

Direct Employment Impacts
Trade and Transport

Flood Protection Impacts
Lessons

NUTRITION AND HEALTH IMPACT
Pre-Project Situation

Project Objectives

Sources of Data

Present Nutritional Status

Summary

IMPACT ON WOMEN
Pre-Project Situation
Project Objectives
Post-Project Situation
Overall Impact on Women

SOCIAL IMPACT

Pre-Project Situation

Objectives of the Project

Sources of Data

Impacts of the Project

Suggestions and Recommendations
Lessons Learned

ENVIRONMENTAL EVALUATION
Environmental Background

Project Objectives

Approach and Sources of Information
Physical Environmental Impacts
Biological Environmental Impacts
Human Environmental Issues
Environmental Screening
Conclusions and Recommendations

Vi

Page

8-1
8-1
8-1
8-1
8-2

8-1
9-1
9-1
9:2

10-1
10-3
10-4
10-4
10-6
10-7

Ao
11-1
112
11-2
11-5
11-7

11-11

11-11



Chapter/Section e
pat
12 OVERALL ECONOMIC ASSESSMENT /74
12.1  Pre-Project Economic Appraisals f' r
12.2 Project Costs !l
12.3 Project Impacts \\ e\
12.4 Economic Reassessment N\
12.5 Conclusion
REFERENCES
TABLES
4.1 Cropped Area by Crop Season in High Land, Polder 17/2.
4.2 Cropped Area by Crop Season in Low Land in Polder 17/2
4.3 Cropping Pattern for High and Low Land levels.
4.4 Inputs and Outputs for Main Crops in 1990-91 in Polder 17/2.
4.5 Area with Salinity Problems and Yield Reduction
due to Soil Salinity in Khulna District.
4.6 Input Costs of Main Crops in 1990-81, Polder 17/2.
4.7 Comparison of Yield Estimates for Main Crops
in Pre- and Post-Project Periods, Polder 17/2.
4.8 Cropping Patterns in Polder 17/2 based on RRA Survey.
4.9  Crop Areas for Extension Blocks Covering Polder 17/2.
410 Percent Landless Households in different areas, and
labour wage for peak and off season in 1990-91, Polder 17/2.
4.11 Land Prices during Pre- and Post-Project Periods, Polder 17/2.
6.1 Fish production trends - Khulna District .
6.2 Background Information on Fish Farming and
Capture Fisheries in the General Area of Polder 17/2 (1990).
6.3 Khulna Market Fish Prices, 6th June 1991.
6.4 Summary of Shrimp Farming Data.
6.5 Khulna: Shrimp Processing Factory Buying-in Prices.
10.1  Land ownership by size of owned land in Dumuria Upazila.
10.2 Number of educational institutions in Dumuria Upazila in 1981.
Physical Environmental Impacts.
Biological Environmental Impacts.
Human Environmental Impacts.
12.1  Polder 17/2 Costs.
12.2 Polder 17/2 Crop Production Costs.
12.3 Polder 17/2 Crop Input-Output per hectare.
12.4 Polder 17/2 Cropping Pattern.
12,5 Polder 17/2 Crop Gross Margins.
12.6 Polder 17/2 Crop Economic Returns
12.7 Polder 17/2 Crop Labour Requirements

vii

Page

12-1
12-1
12-3
12-6
12-6

R-1

4-8
4-9

4-10
4-10

4-11
4-12
4-13

4-14
4-15

6-6

6-7
6-8
6-9
6-10

10-2
10-3

11-12
11-12
11-13

127
12-8
12-8
12-9
12-9
12-10
12-10



Chapter/Section
FIGURES

1.1 Location of Selected PIE and RRA Projects
Polder 17/2, Showing locations visited and key features

A1 Polders 20 and 20/1 Showing Compartmentalisation
for Sequential Shrimp-Paddy Cultivation

ANNEXES

1 IDA Shrimp Culture Project (Polder 20, 20/1)

viii

Page

Al-1



ABBREVIATIONS AND GLOSSARY

BBS
BIDS
BWDB
BOD
gher
khalashi
CEP
DOF
EIP
parishad
EC

XEN
EPI

FAP
FAO
GOB
IRR

IDA
JICA

LV
MPO
mt.

NG

optd
PWD
RHD
madrasah
STW
spp.
SDE
SDO
SE

B

ODA
UNDP
UAD
UNO
URDO
panchayet
WFP

Bangladesh Bureau of Statistics

Bangladesh Institute of Development Studies
Bangladesh Water Development Board

Biological Oxygen Demand

Bunded area of saline water for shrimp cuiltivation
‘Cleaner' (actually guard) of regulator/sluice

Coastal Embankment Project

Department of Fisheries

Early Implementation Project(s)

Elected council (e.g. of Upazila or Union)

Electric Conductivity

Executive Engineer (BWDB)

Expanded Programme for Immunization

Flood Action Plan

Food and Agriculture Organisation (of the United Nations)
Government of Bangladesh

Internal Rate of Return

International Development Association (World Bank)
Japan International Cooperation Agency

Local Variety

Master Plan Organisation

metric tonne (1,000 kg., 2,204 Ib.)

Non-government

Operated area

Public Works Datum

Roads and Highways Department

School for religious education

Shallow tube-well (with suction pump)

species (Plural)

Sub-divisional Engineer (BWDB)

Sub-divisional Officer

Superintending Engineer (BWDB)

Team Leader

United Kingdom Overseas Development Administration
United Nations Development Programme

Upazila Agriculture Officer

Upazila Nirbahi Officer (principal staff officer of Upazila Parishad)
Upazila Rural Development Officer

Village council

World Food Programme



1-1
1 INTRODUCTION
1.1 THE FAP 12 STUDY

The FAP 12 Study is one of the 26 numbered component studies of the Bangladesh
National Flood Action Plan, and is jointly supported by the United Kingdom Overseas
Development Administration (ODA) and the Japan International Cooperation Agency (JICA).
Itis being carried out by a group of international and Bangladeshi consulting organisations led
compromising Hunting Technical Services Limited of the United Kingdom, Sanyu Consultants
inc. of Japan, the Bangladesh Institute of uevelopment Studies (BIDS), the Flood Hazard
Research Centre of Middlesex Polytechnic, UK, Hunting Fishtech of UK, and Technoconsult
International Limited of Bangladesh.

The objective of FAP 12 is to conduct post-evaluations of a total of 17 projects
representative, in type and location, of the FCDI projects so far executed in Bangladesh (see
Figure 1.1). The results of these evaluations will be passed to other FAP components for
guidance in developing strategies for improved flood control and management for the future.

Of the 17 projects for study, 5 will be assessed mainly by Project Impact Evaluation
(PIE) methods, using a formal questionnaire approach and probability sampling. The
remainder will be assessed by Rapid Rural Appraisal (RRA) techniques, and RRA is also
being used for preliminary reconnaissance of the 5 PIE projects. The present report describes
the findings of the RRA of Polder 17/2.

1.2 RAPID RURAL APPRAISAL

RRA is a technique of project assessment intended to produce results more quickly
than formal interview surveys, while avoiding biases in the data collected. RRA consists of
selective direct observation and interviews of informed respondents from representative areas
of the Project by a small team of well-qualified and experienced specialists who can reach
informed judgements quickly in the field. Maximum use is made of documentary sources to
minimise the amount of data which have to be collected by interview and to obtain guidance
on the location and content of interviews.

In well-conducted RRAs great care is taken to avoid both locational biases (for
example, observing/interviewing only in easily accessible areas) and socio-economic biases
(for example, omitting coverage of women, landless people, and other groups which are
difficult to identify, locate or obtain access to).

By its nature RRA is better at obtaining qualitative data than quantitative data, though
it is generally possible to obtain fairly good quantified data on key agricultural parameters for
the selected locations. What RRA cannot do (in contrast to PIE methods using probability
sampling) is provide statistical validation of how far observations can be generalised over the
Project area, or of differences between areas and time-periods. Its findings must therefore
always be interpreted as informed judgements, not as precise statements with known margins
of error. Further background to RRA will be found in the FAP 12 Methodology Report.
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1.3 GENERAL LOCATION

Polder 17/2 was selected for RRA as a representative polder of relatively recent
completion in the “semi-saline" zone of Bangladesh. |t is located 23-30 km west of Khulna
city on the Khulna-Satkhira road. The polder is bounded by this road to the north and by
roads to Paikgacha to the west (in both cases the limits comprise naturally higher land).
Immediately to the north, and forming part of the north-east boundary is the Bhadra river,
while the remaining boundaries are embankments which form the polder running along link
channels from the Bhadra and Salta rivers to the Gangrail river. To the south is Polder 17/1,
while contiguous with Polder 17/2 is Polder 16/1 to the west. See Figure 1.2 for details of the
project features.

All of the polder lies within Dumuria Upazila which is under Khulna District. It forms
one of the many polders constructed under the Coastal Embankment Project in the late 1960s
and early 1970s. Polder 17/2 is located towards the northern limit of the zone of saline water
intrusion. Much of the land in the region is low lying and is crossed by numerous tidal creeks.
During the dry season these carried saline water with the tidal cycle and without
embankments the land was frequently inundated with saline water, even higher land being
affected by spring tides. However, during the monsoon the large volume of rainfall and flow
in the rivers from further north result in the water in the khal-river network being fresh
although the level still fluctuates with the tides. In pre-project conditions, therefore, crops
could not be grown in much of the area during the winter because of salinity levels. Instead
the main crop was transplanted Aman which could be grown during the fresh water period but
at the risk of being flooded by unusual tides. At the same time homesteads and village roads
were quite frequently affected by flooding.

The majority of the land in the region is now behind embankments designed primarily
to exclude saline water, but also intended to prevent flooding in exireme events. Hence thé’
projects offer full flood protection, and have provision of structuresifor improved drainagé’ but
the main benefit was expected to be.from exclusion of saline watér and from securing the
Aman harvest.

1.4 PROJECT HISTORY

Polder 17/2 comprises at the time of evaluation 6.5 miles (10.5 km) of embankment
under the responsibility of BWDB, five drainage sluices, and a number of closures of channels
which flowed into the polder, particularly the Gangrail closure. Because the polder effectively
comprises two projects a brief history of the works is necessary.

The embankment and structures were completed in 1970-71 (local information and
dates inscribed in sluices). However, severe problems were encountered in closing the
Gangrail: the initial attempt at the time of Independence failed, and two further attempts in
1975 and 1977 at a slightly different location also failed due to slips in the earth dan™ further
details are given in EIP (1980). Finally the Gangrail closure was taken up as an EIP scheme
in 1980-1 and was completed in 1982-3. Hence for over half of the period since embankment
completion up to 1891 the Project could not be regarded as complete in terms of the original
design and so it was not fully effective (see Section 2.3).

The original coastal polders were treated as a single project, so separate Project
Proformas are not available. However, a 1978 recasting of the expected polder 17/2 cost
which gives the actual costs of the Project was obtained from BWDB Khulna. This gives a
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net benefited cultivated area of 8000 acres (3238 ha) and claims a benefit of 15 maunds per
acre of additional paddy (1.4 tonnes per ha). A benefit-cost ratio of approximately 9:1 was
calculated in this document for a total polder cost of Tk 11.837 million. This would appear to
be a financial not an economic assessment and the base date is unclear but is presumably
1970-71 - the time of construction.

The EIP recommendation summary (EIP, 1980) discusses the technical standard of
the original embankment and that proposed for the (successful) closure (See Section 2.3).
This appraisal noted that the aim of the closure was to exclude saline water and thus explicitly
meant “the end of the shrimp culture and salt water fishing in the area" (EIP, 1980). This
report discusses the problem of the distribution of profits from shrimp cultivation and notes
that "It is our impression that the profits of the shrimp business do not flow to the rightful
owners of the land, but into the pockets of a few big entrepreneurs ... Further investigations
by the EIP Sociologist will be necessary if the Project is considered for execution" (EIP, 1980,
p8-7).

The EIP assessment was based on estimates of low pre-closure crop yields (T Aman
12 md/acre = 1.1 mt/ha) which would become much higher (25 md/acre = 2.3 mt/ha) after the
closure. This is at variance with data in the EIP post-evaluation (Nabiul Islam, 1988) and with
data in Section 4.4. Moreover no allowance for the time taken for salinity levels to decline
after the ending of shrimp farming appeared to have been made in the benefit calculation.

More importantly, the estimated loss of annual net benefits (presumably at economic
prices) from shrimp and salt water fishing were estimated at Tk 68 lakh at presumably 1980
prices based on a report by BWDB, yet the same appraisal document states that "The BWDB
report estimates these negative benefits at Tk 64 lakh and Tk 4 lakh respectively. These
estimates are almost certainly too low and need to be verified." (EIP, 1980, p8-8). Yet the
closure went ahead presumably on the basis of these estimates. As will be shown by this
post-evaluation these estimates were very low. More realistic assessment of the returns to
shrimp would probably have turned a relatively small benefit-cost ratio of 1.2:1 into an
uneconomic proposition, but in any case for some rather obvious reasons the Gangrail closure
failed in its aim of destroying the shrimp farming industry in Polder 17/2.

Following the EIP closure this component of the polder was subject to an evaluation
(equivalent to an RRA) in 1988 (Nabiul Islam, 1988). This reported a gross area of 9000
acres (3642 ha), and net benefited area of 8400 acres (3400 ha), but identified the major
benefit as an increase in the area under paddy (Aman) rather than any substantial increase
in yields. In addition Nabiul Islam (1988) drew attention to the importance of shrimp
cultivation, which nevertheless had declined in the area. Since the completion of the closure
the aiea under shrimp cuiiivation had reportedly declined from some 3400 acres (4000 acres
in EIP (1980)) to some 1350 acres. However, the area of shrimp found in this study in 1991
is between these two estimates at about 2300 acres (Table 6.2), and still results in conflicts
of interest between small farmers and shrimp cultivators.

One further point is the insistence in all project documents that areas between the
Bhadra river and Khulna-Satkhira road were benefited by the Project. While BWDB has
recently dredged this river it is not to serve Polder 17/2 but to improve upstream drainage.
The road forms an effective limit to both the previous penetration of saline water from the
Gangrail system in the polder and to any overflowing from the Bhadra. As discussed in
Section 2.5.4 there is only one culvert in the relevant section of this road and on its own it did
not have any effect on the Project area. Hence these areas north of the road, which
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Section 2.5.4 there is only one culvert in the relevant section of this road and on its own it did
not have any effect on the Project area. Hence these areas north of the road, which
according to local people have been unaffected by the polder, should be omitted from the
assessment of the Project.

1.5 AIMS OF THE PROJECT

The Coastal Embankment Project (CEP) was termed a land reclamation project
designed at increasing agricultural production in the coastal regions by protecting against tidal
and monsoon flooding. Hence the polders under this project aimed at direct environmental
changes - reducing salinity levels inside polders was a primary aim, along with excluding
flooding from outside, and improving internal drainage.

The polders were explicitly designed to prevent flooding from the highest normal tide
levels (spring tides during the monsoon) with three feet of freeboard away from the open
coast. "The embankments are not designed to prevent overtopping by cyclonic storm surges.
Such high embankments are too expensive to be justified at this time. Raised community
refuge centres and a good warning system are considered the best protection that can be
paid for at the present state of land values." (Leedshill De Leuw, 1967; p 404.011). The
blanket drainage standard adopted or claimed was that a 1-in-10 day storm of 10 days
duration should not flood land to more than 12 inches for more than 3 days (except on "very
low-lying" land), this was intended to protect young paddy plants (Leedshill De Leuw, 1967).
The expected benefits were agricultural: increased areas under cultivation and higher effective
yields. Provision of irrigation was not part of the Project except that structures could facilitate
flushing of salts, which was already practised, and supplement low rainfall at the end of the
Aman growing season.

The Early Implementation Project (EIP) started in the mid 1970's with the aim of
implementing small-scale water management projects which could be constructed quickly and
would provide employment in construction and higher agricultural production and incomes.
The Project has a specific target group of benefiting small and marginal farmers. The Project
aimed to complete the original plan of Polder 17/2 by closing the Gangrail. The ultimate aims
of this were to eliminate saline water from the area and so end shrimp cultivation on 4000
acres. It was estimated that this would on average double Aman and Aus yields and that the
area of Aus would be increased. No expansion of the area under Aman was predicted nor
would shrimp cultivation be replaced by other crops.

The EIP Project was mainly taken up on distributional grounds on the assumption that
without saline water in the Gangrail shrimp farmers would go out of business and so farmers
wouid aciieve higher ~Aman yields, the benefits of which wouid be distributed accoraing to
land holding. Profits from shrimp farming were reported to accrue to outsiders and large
landowners and not to be distributed to small landowners whose land was taken into shrimp
farming. However, no provision was made for any social or institutional support for small
farmers to help achieve this objective, nor do any alternative more direct means appear to
have been considered for attempting to correct the inequities of shrimp farming as practised.

1.6 ORGANISATION OF RRA
The RRA team comprised specialists in engineering, agriculture, fisheries, sociology

and institutions, economics, and women's issues. Fieldwork took place between 1-7 June
1991 inclusive. The team was based in Khulna and travelled by road each day to the study
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area. Access to most areas within the polder was by foot. Information is based on
discussions with the BWDB Executive Engineer Khulna O&M Division 1, staff of the BWDB
Dumuria Sub-division, the UNO and technical officers of Dumuria Upazila, the IDA Third
Fisheries Project shrimp cultivation project, staff of NGOs operating in the polder, and on
detailed discussions with many inhabitants of the Project area (particularly small and large
farmers, landless people, and shrimp cultivators).
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2 ENGINEERING DESIGN, IMPLEMENTATION AND PERFORMANCE

21 PRE-PROJECT SITUATION

Most of the areas in the southern part of greater Khulna were inundated by tidal water
until the late 1960's. At that time the farmers constructed small dykes around their lands at
the farmer's own cost, organised by the local landlords, but due to lack of adequate strength
and stability these dykes were usually damaged by high tidal water, surges and other natural
calamities. Consequently field crops were often destroyed (cultivation on low land only being
possible in the monsoon when the salinity level in river water dropped).

The area forming Polder 17/2 (about 9200 acres) was affected by the above-mentioned
difficulties until the late 1960's. Total area of the Polder consisted of about 12 per cent high
land, 21 per cent medium land, 57 per cent low land and 10 per cent embankment, river and
canals. The whole area of the Project, except some portion of high land, was frequently
inundated by the natural high tide water.

2.2 PROJECT OBJECTIVES

In order to prevent saline water intrusion, and to exclude annual maximum high tides,
in the coastal areas, the then East Pakistan Water And Power Development Board had
undertaken the Coastal Embankment Project from 1961 onward. Thereafter, the Bangladesh
Water Development Board, in order to fulfil the above objectives, completed implementation
of a total of 39 Polders in the greater Khulna District up to 1973-4. Polder 17/2 is one of
these Polders.

23 ACHIEVEMENT OF PROJECT OBJECTIVES

In order to fulfil these objectives in Polder 17/2 a total of 6.5 miles (10.5 km) of
embankment was constructed by BWDB on the south and south-eastern sides of the Project
area. The other sides are bounded by paved roads which are under the jurisdiction of the
Roads and Highways Department of Bangladesh.

In order to fulfil the drainage requirement of the Polder area, 5 -luices were
constructed. Among these, one 1-vent sluice (S-5) and another 2-vent sluice (S-4), of vent
size 5'x6' each, have been constructed along the Bhadra river side, and two 1-vent sluices
(S-3 and S-2), and another 2-vent siuice (S-1) of the same vent size have been constructed
along the Salta river side.

The BWDB documents and maps include a northern part of the Project, a relatively
small area, which was considered as a Project benefited area. However, this area has no
embankment along the Bhadra river beside it and consequently should not be considered part
of the Project from a planning or benefit view point as it was unaffected by the Project.
However, this portion of the Bhadra river was carrying a limited tidal flow as the river bed in
this portion and its upper reaches had been silted up since the early 1970's. Areas north of
the road are sometimes affected by very high tides. A small embankment supplemented by
dredging spoil has recently been placed along the river bank, but most of the land in this area
is relatively high.

The embankment and sluices appear to have been well constructed at the time, and
since implementation they appear not to have been badly damaged, although maintenance
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has been periodic rather than regular. However, the Gangrail closure (see Figure 1.2) was
the key component of the Project: most saline water entered the polder area through' the
Gangrail river, so without a closure there was a very limited potential benefit from the other
components of the Project.

The closure attempt in 1970 failed, perhaps partly because of the political situation in
the country at the time. However, the two later attempts in 1975 and 1977 also failed for
technical reasons: commencement of work too late in the construction season (almost during
the rainy season), selection of inefficient contractors, and lack of proper organization of works.
In both cases major slips occurred leading to the work being abandoned, the problem being
unsuitable subsoil conditions (EIP, 1980). -

The successful Gangrail Closure was designed to have a crest level of 16 feet PWD
(compared with 13.5 feet PWD for the embankment), 14 feet crest width and stepped slopes
with 30 ft wide berms at 9 ft PWD and slopes of 1:3 above and 1:5 below (river side) and 1:2
above and 1:4 below (country side). It would appear that in this last case proper site
investigations and quality control over the material used were achieved.

2.4 POSITIVE ASPECTS

The Polder 17/2 Project did little to eliminate natural intrusion of saline water after
implementation of the embankment and sluices and until closure of the Gangralil river, since
this river carried tidal water inside much of the Project area through its branches. Therefore,
most positive impacts and engineering successes only date to the period after 1983.

a) Completion of the Gangrail closure after more than a decade has been successful in
preventing natural tidal water intrusion into the Project's channel network. As a result, salinity
has been reduced significantly in the high land and some medium land areas (far from the
shrimp culture areas).

b) The embankment, together with the Gangrail closure has been successful in preventing
tidal inundation of the village areas which were vulnerable to unusually high tidal flow. As
such, land owners in the low lying areas are in a better position to construct their houses in
those lands.

c) The embankment has been constructed with sufficient set back distance from both the
Bhadra and Salta rivers. The borrow pits made during construction and subsequent re-
sectioning within the set back distance are now being used for shrimp culture. While this
would most likely have happened anyway, the Project's construction helped the process.

d) The embankment generally had a good section which compares well with the design
standard, and the crest is also higher than the sluice tops. Thus the last resectioning in
1988/89 appears to have been well done, and to have a useful life of at least 3 years.

e) Both construction and subsequent re-sectioning of the embankment have created
some short term employment for the people of the Polder area.

f) Construction of the Gangrail closure has increased efficient use of agricultural land,
and internal dykes around the agricultural lands are less necessary. It has also reduced the
flood risk to shrimp farm dykes so that smaller size (cross-sectional area) dykes serve the
intended purpose, resulting in a corresponding increase in farming areas. The portion of the
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Gangrail river outside the Polder area, which has been silted up due to the closure, is now
being used for shrimp and other fish culture.

qg) Ignoring shrimp farming, the sluices have been quite efficient at reducing saline
intrusion, and in draining out rain water. In the case of sluice 4 the gate design has been
modified (to include vertical lift gates in addition to flap gates), as part of IDA funded repairs,
to improve its efficiency in water retention.

25 NEGATIVE ASPECTS
2.5.1 Overall Project Planning/Implementation

a) The objectives set forth in favour of the Coastal Embankment Project, and hence the
objectives of this polder, have not been fully realized. The embankment constructed between
the late 1860s and early 1970s could not effectively prevent saline water intrusion inside the
Project area, since the Gangrail river and its branches were active for more than a decade
thereafter. The first three attempts to close the Gangrail river, the main source of saline water
intrusion inside the Project area, failed as noted in Section 2.3. Hence the potential benefits
from the initial works were not realised until more than ten years later than intended.

b) The intended operation of the polder rapidly became obsolete to a considerable extent
with the growth during the 1970s of shrimp cultivation. However, no attempt to modify the
Project design or to alter the operating and management procedures, such as they are, has
been made. Since the polder is a BWDB polder, and hence BWDB might be presumed to
have overall responsibility for water management in the polder, the striking of some
compromise between the interests of paddy farmers and shrimps farmers, or at least some
clear policy in managing the polder, should have been decided and acted upon.

2.5.2 Embankment

a) About 1000 ft length of the embankment was never constructed along the distributary
of the Bhadra River on the north-eastern side of the Project area (see Figure 1.2). This area
was under homesteads and the residents argued that the land was high enough to be above
flood risks, and that they did not wish to lose their homesteads. The land dispute raised by
the households there appeared to have been overcome by a compromise between them and
the then BWDB officials for the Project. Water level at high tide remains 1-2 ft lower than the
river bank at that site, but the natural levee might be overcome by an unusually high tide
during monsoon.

b) Although the embankment of Polder 17/2 seems to be in a good condition after
reconstruction (some three years ago), it still needs some periodic maintenance work due to
inadequate earthfilling done by the shrimp farmers during placement or removal of their tidal
flow inlet and outlet structures, and due to rat holes which are damaging the embankment and
hampering its stability and serviceability as a continuous road. No regular embankment
maintenance works are being done by the BWDB or local people, especially the shrimp
farmers, on their own initiative.

é{;a



253 Sluices

a) All the sluices are not functioning well, because there remains in most cases & gap
between the upper end of the flap gate and sluice opening. Most of the flap gate rubber seals
have been damaged, and consequently tidal water has been intruding into the Polder area at
a considerable flow rate. Some sluices were repaired, and flap gates were replaced, under
the IDA flood rehabilitation programme about 2-3 years ago (the structures had not been
damaged during the severe flood years of 1987 and 1988 but had suffered from a lack of
routine _mjlﬂ'*.te,nance). Al of the sluices have slots for a fall poard system (as per the CEP
sluice design), but in sluice 4 this system has been replaced by vertical lift gates. Still it was
observed that the flap gate, together with the vertical gate, in sluice 4, is unable to prevent
|eakage causing saline water intrusion.

b) The sluices which were constructed more than two decades ago need some
maintenance work in addition 10 the repair work done through the |DA programme. Siltation
of drainage channels connecting to the sluices 1, 2 and 3 and siltation of that part of the Salta
River itself which drains the area is causing severe drainage problems in the polder during
the monsoon period. A local NGO has re-excavated the outlet channels of sluices 1 and 2,
but those channels have again silted Up.

c) Khalashi sheds were constructed for each sluice, and at the initial stage each khalashi
shed had one khalashi residing there. However, about three years after construction, two
sheds were damaged (they have subsided). At present khalashi sheds at sluices 4 and 5 aré
being used by them and the other at sluice 1 is being used by the khalashis of sluices 1 and
5. Sluice 3 has no khalashi and is peing overseen by the khalashis of sluices 2 and 4
alternately.

254 Water management consequences of Shrimp Farming
a) Unplanned (Shrimp farm) box inlets

A total of 14 temporary structures of different kinds have been installed by the local
people. Eleven are long small size wooden poxes with small gates on both sides. These are
being used by the shrimp farmers for introducing saline water, draining it out, and for flushing
fresh water into the ghers.

Another two are brick arch-like small structures being used for drainage of water and
intrusion of sweet water during the monsoon for agriculture. The other inlet is @ long
Reinforced Concrete pipe being used only for collection of water in a domestic pond during
drought.

In the Northern part of the Project, near the Kathaltali bazaar, there exists a perm anent
sluice constructed by a group of farmers for shrimp culture. This sluice was constructed five
years ago on the bank of the Bhadra river and lies on the same channel as 2 RHD culvert in
the road. It has helped control water entering the Project through the culvert, and had been
facilitating saline water intrusion into the lands inside the polder on the other side of the RHD
road. However, this farmer group dropped shrimp culture in the last two years, and in 1991
reportedly achieved good Boro yields. The locally constructed wooden flap gate of the sluice
and the opening of the RHD culvert have temporarily been closed by the farmer group to
exclude saline water.







































































































































































































































	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 1
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96

