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ECONOMICS
CHAPTER J.1

INTRODUCTION

J.1.1  Objectives and Scope

The economic analysis of alternative development proposals for the Noakhali North Project area comprises an
appraisal at feasibility level of different options. Financial analyses of alternatives are restricted to those
developments which the economic analysis identifies as more worthwhile. The objective is to determine the
economic and financial viability of proposals in accordance with the FAP Guidelines for Project Assessment.
In general this has been based on estimating the impact of proposed interventions on farm income, government

expenditure and the overall economy.
J.1.2 The FAP Guidelines for Project Assessment

The Guidelines for Project Assessment have been produced by the FPCO with the aim of standardising the
methodology and assumptions applied in the economic analyses undertaken by different FAP studies. They were
originally produced with the intention of providing assistance to pre-feasibility studies, generally undertaken as
Regional Plans but progressively have been modified for use by feasibility studies.

They are based on widely accepted techniques for the appraisal of water resource development projects and
provide a good basis for achieving the necessary degree of uniformity and comparability between FAP studies.

The guidelines provide some specific values, criteria and principles to be applied in the economic analysis,

including the following:

Only primary benefits to be included.

Analysis period : 30 years from the start of project construction.
Exclude residual values of project facilities and equipment.

Price basis: costs and benefits to be expressed in mid-1991 Taka.

Costs of specific measures to mitigate a project’s adverse social and environmental impacts,

“oE Lo

including those associated with an environmental management plan, should be included.
"Sunk" costs should be excluded.
Physical contingencies on project costs: 25% for pre-feasibility studies, 15% for feasibility

~ O

studies.
; Discount rate of 12% to be used.
0. A standard conversion factor (SCF) of 0.87 to be used, reflecting the general divergence
between "border” prices and internal market (financial) prices caused by taxes, subsidies,

monopoly prices etc.

ANX-J-NN J.1-1



10. Conversion factors to convert financial prices of inputs to economic prices:

- unskilled labour shadow wage rate (SWR) (construction)
- unskilled labour shadow wage rate (SWR) (crop production)
- urea fertiliser

- TSP

- MP

- animal draft power

- diesel fuel

- electricity for pumping

- transport equipment

- cement

- steel

- bricks

- paddy

- wheat

- jute

- sugar cane

- other crops

12. Economic decision criteria:

- EIRR (Economic Internal Rate of Return)
- NPV (Net Present Value)

0.65
0.75
1.45
1.88
2.02
0.87
0.63
1.54
0.68
0.79
0.75
0.87
0.88
1.44
1.06
0.95
0.87

- Switching values: the percentage change in a given variable necessary to reduce a

project’s NPV to zero or the EIRR to 12% should be calculated.

- Other sensitivity analyses should be made, to test the effects of changes in possibly

critical variables such as capital and O & M costs, project benefits and delays in project

implementation and in the achievement of full benefits.

One change has been made to the conversion factors recommended by FPCO, which is a revision of the factor

for wheat from 1.29 to 1.44, and excludes costs and conversions of wheat to flour.

The standard conversion factor of 0.87 has been used to convert financial prices of fish into their economic

equivalents.

The economic analysis is based on constant 1991 prices as recommended whereas the financial analysis is based

on 1992/93 farmgate prices.

ANCIN 1122



J13 Components of Economic Analysis

The Guidelines for Project Assessment require a more broadly based assessment of proposed interventions than
one based solely on the financial and economic analysis of costs and benefits. The methodology recommended
is a multi-criteria analysis which facilitates a comparison of expected impacts in economic, quantitative and
qualitative terms. Where possible impacts have been evaluated within the economic analysis and include the
following:

-  benefits resulting from changes in cropped areas.

- benefits derived from reduced flood damage to crops, property, infrastructure, livestock

and fishponds.
- costs associated with reduced fish catches.

Quantitative estimates of important parameters such as increments in crop production, declines in fish catches
and changes in employment for differently affected occupations area also presented wherever practicable.
Impacts which cannot be quantified with confidence are included via an assessment of their significance both
in terms of overall importance and the extent to which proposed interventions will result in changes. In general
the major concerns for flood control projects which are not easily quantified are the consequences for health,

nutrition, transportation and the quality of life on one hand and the effects on the natural environment on the

other.

J.1.4 Components of Financial Analysis

The principal benefit of the project is an increase in farm incomes for farmers and their families and improved
employment opportunities for those engaged as agricultural labourers. Thus a major component of the financial
analysis is the calculation of farm incomes at financial prices based on proposed cropping patterns and crop
budgets. Potential increases in farmers’ incomes are estimated with farm models for typical farm sizes. Their
function is to demonstrate that project proposals are worthwhile and that farmers are indeed likely to adopt the
opportunities which the project makes possible given the constraints under which existing farming practices are

pursued.

A 1.1-3



CHAPTER J.2

METHODOLOGY FOR PROJECT APPRAISAL

J.2.1 Sources of Data

Field surveys of the following target groups have been completed and provide the major source of data used

in this study. The results of the surveys are presented in the appendices to the Agricultural Annex (E) and have

covered:

Farmer

Farmer Case Study
Landless

Capture Fishermen
Culture Fishermen
Women

Plot Surveys

Respondents per Zone Total
A B C D

96 96 96 96 384
12 12 12 14 50
24 24 24 24 96
20 20 20 20 80
24 24 24 24 96
24 24 24 24 100
60 60 60 120 300

For the purposes of field surveys and investigations the project area is divided into four zones as illustrated in

Figure J.2.1. Thanas whose boundaries do not coincide with zones are listed below:

Zone A
Zone B
Zone C
Zone D

Thanas

Lakshampur, Ramgati, Noakhali Sadar

Noakhali Sadar, Senbagh, Begumgan]

Lakshampur, Noakhali Sadar, Senbag, Chatkhil, Begumganj.

Lakshimpur, Ramganj, Chatkhil, Begumganj, Hajiganj, Faridganj, Shahrasti,
Laksham.

The estimated area of each zone is :

Zone A
Zone B
Zone C
Zone D

Total

ANX-J-NN

Gross Net
29332 22956
35553 21115
32769 22107
63160 42450
160814 108628
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Figure J.2.1
Planning Zones
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The surveys provided specific data for use in the economic and financial analyses on wage rates, pesticide costs,
hire rates for bullocks as well as the value of crop residues and animal manure. Fertiliser prices were obtained
from the International Fertiliser Development Centre. Seeds prices were obtained from the Bangladesh
Agricultural Development Corporation for those crops for which farmers normally purchase their seed (i.e.
potatoes), from FPCO guidelines for jute and by multiplying the output price by 1.5 for those crops for which

farmers retain their own seed.

Commodity prices were collected from the Directorate of Agricultural Marketing for a five year period (1988-
1992) from three producer markets and two wholesale markets. When information was available producer
market prices were used, based on an average of the lowest three or four months of the year (i.e. harvest time)

when farmers are most likely to sell their crops.

Three year averages were calculated for the periods 1989-91 and 1990-92 and are adjusted for farm to market
transport. No allowance for inflation was incorporated in these calculations as no upward trend could be
discerned in price data from individual markets over the period covered. Financial and economic prices for
agricultural products and inputs are presented in Table J.2.1. The price of draught animals in Table J.2.1 is
for a pair of bullocks less the cost of the driver. While teams of bullocks are invariably hired with a driver,
the costs have been separated to avoid double counting of labour as crop labour requirements also include an

allowance for cultivations with draught animals.
J.2.2  Conversion Factors for Capital and O&M Costs

Project capital and operating costs have been adjusted to economic prices by applying the conversion factors
given in the Guidelines for Project Assessment to the total estimated capital and operation and maintenance costs
at financial prices. Capital and operating costs for the main items (embankments, pump stations, khal
excavation etc) have been broken down by main category (labour, materials, machinery, equipment etc) in terms
of the percentage share of costs, and the relevant conversion factor applied for each category. The results are
presented in Table J.2.2. All capital and O&M costs are adjusted to 1991 prices (factor = 0.952, construction

index) for inclusion in the economic analysis.

Physical contingencies are included at 15 per cent of capital costs at both economic and financial prices.
Engineering costs for detailed design and the supervision of construction are charged at 12 per cent of capital

costs in financial prices and converted into economic prices by applying the standard conversion factor.
J.2.3  Economic Cost of Land Acquisition and Resettlement

The issues of land acquisition and resettlement are being studied as a separate element (FAP 15) of the Flood
Action Plan Studies; FAP 15 Final Report has not yet been published. At present individuals who own land
or other assets which are compulsorily purchased are entitled to compensation payments from the Government
at the current market rate, which in the case of the Noakhali North project area has been assessed at
Tk 500 000 per hectare of agricultural land. Homestead areas have been valued at Tk 1 620 000 per hectare——,

which includes allowances for resettlement and the construction of new houses. g » >
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TABLE 1.2.1

Financial and Economic Prices for Agricultural Products and Inputs (Taka)

Commoditics

Main Products

B Aus

T Aus

B Aman

LT Aman

HYV Aman

L Boro

HYV Boro

Wheat

Potato

Jute

Pulses: keshari
mung
masur
mash

Groundnuts

Mustard

Sugarcane

Spices (onion)

Spices (chilli)

Veg. (brinjal)

Veg. (tomatoes)

Veg. (taro)

By Products

Rice straw HYV
local

Wheat straw

Jute sticks

Pulse straw

Oilseed straw

Inputs

Human Labour
Bullock pair*

Seeds

B Aus

T Aus

B Aman

LT Aman
HYV Aman
L Boro

HYV Boro
Wheat

Potato

Jute

Pulses
Groundnuts
Mustard
Spices (onion)
Spices (chilli)
Veg. (brinjal)
Veg. (tomatoes)
Veg. (taro)

Fertiliser

Urea

TSP

MP

Animal manure

Pesticide

Diesel fuel

Unit

day
day

Financial Prices

(1991)

4.26

0.50
0.50
0.50
111
1.50
023

40.00
40.00

9.26
9.26
10.44
10.44
10.44
8.84
8.84
9.80
9.50
22.00
24.00
19.00
19.00
600.00
600.00
400.00
400.00
400.00

4.72
5.78
4.54
0.10

500.00
14.00

12

(1992)

6.17
6.17
7.47
7.47
7.47
6.19
6.19
7.18
4.16
7.67
12.31
17.05
21.89
14.57
13.27
13.27
0.70
8.64
8.40
379
4.50
4.99

0.50
0.50
0.50
1.11
1.50
0.23

43.00
57.00

9.26
9.26
11.21
11.21
11.21
9.28
9.28
10.80
10.00
22.00
24.00
19.00
19.00
600.00
600.00
350.00
350.00
350.00

5.26
7.60
7.24
0.10

500.00
14.00

Conversion
Factor

0.88
0.88
0.88
0.88
0.88
0.88
0.88
1.44
0.87
1.06
0.87
0.87
0.87
0.87
0.88
0.88
0.95
0.87
0.87
0.87
0.87
0.87

0.87
0.87
0.87
0.87
0.87
0.87

0.75
0.87

1.45
2.02
0.87
0.87
0.63

Economic
Prices
(1991)

543
543
6.12
6.12
6.12
5.18
5.18
9.40
3.56
8.42
10.99
15.33
17.82
10.54
12.26
12.26
0.66
7.60
6.65
325
3.92
N

0.44
0.44
0.44
0.97
1.31
0.20

30.00
34.80

8.15
8.15
9.19
9.19
9.19
7.78
7.78
14,11
8.27
23.32
20.88
16.72
16.72
522.00
522.00
348.00
348.00
348.00

5.90
10.76
8.27
0.09

435.00
8.82



Table J.2.2
Breakdown of Capital Costs in Financial Prices by Main Category Share of Costs (per cent)
Skilled Unskilled Transport Cement and Steel Machinery Gravel/ Total
labour labour Bitumen : & equipment  Bricks
local local local F.E. local F.E. local F.E. local F.E. local local F.E. Total
cost cost cost cost cost cosl cost cost cost cost cost cost cost
Embankments 6.0 56.0 3.0 3.0 0.0 0.0 0.0 0.0 16.0 16.0 0.0 81.0 19.0 100.0
Canals 6.0 56.0 30 3.0 0.0 0.0 0.0 0.0 16.0 16.0 0.0 81.0 19.0 100.0
Major drains 6.0 56.0 3.0 3.0 0.0 0.0 0.0 0.0 16.0 16.0 0.0 E1.0 19.0 100.0
Drainage 6.0 56.0 3.0 3.0 0.0 0.0 0.0 0.0 16.0 16.0 0.0 81.0 19.0 100.0
Regulators 1.0 42.0 1.0 1.0 6.0 20 6.5 6.5 10.0 10.0 4.0 80.5 19.5  100.0
Culverts 12.0 49.0 1.5 1.5 4.5 13 6.5 6.5 6.5 6.5 4.0 84.0 16.0 100.0
Pump stations Civil 12.0 48.0 1.0 1.0 6.0 20 6.5 6.5 6.5 6.5 4.0 B4.0 16.0 100.0
Pump stations E& M 5.0 1.0 1.5 1.5 0.0 0.0 0.0 0.0 455 45.5 0.0 53.0 47.0 100.0
Roads E/'W 6.0 56.0 30 3.0 0.0 0.0 0.0 0.0 16.0 16.0 0.0 81.0 19.0 100.0
Roads Pavement 13.0 13.0 2.0 2.0 10.0 3.0 0.0 0.0 10.5 10.5 36.0 B4S 15.5 100.0
Bridges 12.0 47.0 1.5 1.5 7.0 2.0 6.5 6.5 6.0 6.0 4.0 840 160 1000
Footbridges 13.0 48.0 2.0 2.0 7.0 2.0 6.5 6.5 4.5 4.5 4.0 85.0 150 100.0
Power supply 5.0 1.0 2.0 20 0.0 0.0 0.0 0.0 45.0 45.0 0.0 53.0 47.0 100.0
Buildings 15.0 14.0 0.0 0.0 17.0 6.0 6.5 6.5 3.0 3.0 29.0 84.5 155 100.0
Breakdown of O&M Costs in Financial Prices by Main Category Share of Costs (per cent)
ltem Skilled Unskilled Trassport Cement and Machinery & Electricity Total
labour labour Bitumen equipment
local local local P.E. local F.E. local F.E. local F.E. local F.E. Total
cost cost cosl cost cost cost cost cost cost cost cost cost
Embankments 225 57.5 1.5 1.5 0.0 0.0 8.5 B.5 0.0 0.0 90 10 100
Canals 225 57.5 1.5 1.5 0.0 0.0 8.5 8.5 0.0 0.0 920 10 100
Major drains 22.5 63.0 1S 1.5 0.0 0.0 58 58 0.0 0.0 93 7 100
Drainage 11.5 87.5 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 100 1 100
Regulators 28.0 56.5 1.3 1.3 3.0 3.0 3.5 35 0.0 0.0 92 8 100
Culverts 28.5 63.0 1.3 1.3 3.0 3.0 0.0 0.0 0.0 0.0 96 4 100
Pump stat. Civil 28.5 57.5 1.3 1.3 0.0 0.0 5.8 58 0.0 0.0 93 7 100
Pumpstat E& M 29.0 29.0 1.0 1.0 0.0 0.0 20.0 20.0 0.0 0.0 79 21 100
Pump stat. Power 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 750 250 75 25 100
Roads 22.0 59.5 1.3 1.3 3.0 3.0 5.0 5.0 0.0 0.0 91 9 100
Bridges 28.5 56.0 1.3 1.3 3.0 30 35 35 0.0 0.0 92 8 100
Footbridges 28.5 63.0 1.3 1.3 3.0 3.0 0.0 0.0 0.0 0.0 96 4 100
Buildings 28.5 63.0 1.3 1.3 3.0 30 0.0 0.0 0.0 0.0 96 4 100
Note: Figures may not sum to total due to rounding
Estimates of Conversion Factors for Capital Cost Items
ltem Skilled Unskilled Transport Cement/ Steel Machinery Gravel/ Weighted
labour labour Bitumen & equpt  Bricks Average
Conversion
Factor
Conversion Factor 0.87 0.65 0.79 0.79 0.75 0.62 0.87
Embankments 5.2 36.4 47 0.0 0.0 19.8 0.0 0.66
Canals 52 364 4.7 0.0 0.0 19.8 0.0 0.66
Major drains 5.2 36.4 4.7 0.0 0.0 19.8 0.0 0.66
Drainage 5.2 36.4 4.7 0.0 0.0 19.8 0.0 0.66
Regulators 9.6 273 1.6 6.3 9.8 124 3.5 0.70
Culverts 10.4 31.9 24 4.7 9.8 8.1 35 0.71
Pump stations Civil 10.4 31.2 1.6 6.3 9.8 8.1 35 0.71
Pump stations E & M 44 0.7 24 0.0 0.0 56.4 0.0 0.64
Roads E/W 52 36.4 4.7 0.0 0.0 19.8 0.0 0.66
Roads Pavement 113 85 32 10.3 0.0 13.0 3.3 0.78
Bridges 10.4 30.6 2.4 7.1 9.8 74 35 0.71
Footbridges 11.3 31.2 32 7.1 9.8 5.6 35 0.72
Power supply 4.4 0.7 32 0.0 0.0 558 0.0 0.64
Buildings 131 9.1 0.0 18.2 9.8 3.7 252 0.79
Other conversion factors from FPCO Guidevehicles 0.68
standard conversion factor 0.87
Estimates of Conversion Factors for O&ZM Cost ltems
Item Skilled Unskilled Transport Cement/ Machinery Pump Weighted
labour labour Bitamen & equpt station Average
power Conversion
Factor
Conversion Factor 0.87 0.65 0.79 0.79 0.62 1.54
Embankments 19.58 37.38 2.37 0.00 10.54 0.00 0.70
Canals 19.58 37.38 2.37 0.00 10.54 0.00 0.70
Major drains 19.58 40.95 2.37 0.00 7.13 0.00 0.70
Drainage 10.01 56.88 0.79 0.00 0.00 0.00 0.68
Regulators 24.36 '36.73 1.98 4.74 434 0.00 0.72
Culverts 24.79 40.95 1.98 4.74 0.00 0.00 0.72
Pump stat. Civil 24.79 37.38 1.98 0.00 7.13 0.00 0.71
Pump stat. E & M 25.23 18.85 1.58 0.00 24.80 0.00 0.70
Pump stat. Power 0.00 0.00 0.00 0.00 0.00 154.00 1.54
Roads 19.14 38.68 1.98 4.74 6.20 0.00 0.71
Bridges 24.79 36.40 1.98 4.74 4.34 0.00 0.72
Foolbridges 24.79 40,95 1.98 4.74 0.00 0.00 0.72
Buildings 24.79 40.95 1.98 4.74 0.00 0.00 0.72
standard conversion factor 0.87
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The economic value of agricultural land acquired for project works has been taken to be the present value, at
12%, of the net income foregone from future production on the land over thirty years. It varies with cropping
pattern and yield and has been calculated on the basis of present average value of production per hectare which
on lands near the khals has been evaluated on the basis of one boro crop and 0.84 T.aman crop (0.3 HYV).
This gives a value in economic prices of Tk. 210 000 per hectare.

J.2.4  Costs of Minor Irrigation

Capital and annual operating costs for different types of minor irrigation equipment have been estimated on the
basis of surveys of pump operators, farmers and secondary data. Details of cost calculations are in

Appendix J.1.  Costs have been calculated for a range of different modes including:
a. LLP 1 - 0.7/1.0 cu.sec pump irrigating 10 ha, using the same 8hp engine as a STW.
b. LLP 2 - 2 cusec pump irrigating 20 ha.

G STW - a conventional STW using a Japanese engine. Although many STWs have cheaper Chinese
engines, these are slightly less fuel efficient and have a shorter life (crankshafts usually break after 2
or 3 years, so their overall cost has been calculated to be slightly higher than the Japanese engine.

d. DSSTW - as for the STW but in an unlined pit 1.5 m deep.

e. DFMTW 1 - a 1 cu sec version of a DTW for deeper aquifers. Now that BADC is no longer installing
DTWs it is likely that future private investment in this mode will be in this type of smaller well.
Although most existing DTWs are the larger and more costly 2 cusec wells, the cost of a smaller

cheaper well has been used as the replacement cost of existing DTWs.

Capital costs include the cost of water channel construction (unlined earth). Costs of additional LLP required
for surface water irrigation schemes has not been included in the cash flow as a capital item, with replacement
costs being incorporated at the end of their life. Rather capital costs for both existing and additional equipment
has been annualized over the life of the well/pump at an interest rate of 12% per year (16 % at financial prices).
Not only is this approach more straightforward, and treats project related and non-project investments in the
same way, but it is more than likely that at least some of the LLPs purchased by farmers would be second-hand
and so have a different cost and replacement profile. This approach can distort IRR calculations if returns are
very different from the 12% discount rate, although because the cost of LLPs is not very large relative to
overall project costs and benefits, the distortion is unlikely to be significant.

Operating costs are based on an irrigation water pumping requirement of 740mm per year. Although this is
about 25% less than the calculated crop water requirements for boro in Noakhali, it is thought to reflect the
actual amount that farmers apply. If the full crop water requirement is provided, then irrigation costs at
financial prices for STW and DTW exceed the actual fees charged, leaving the pump operator to make a loss.
In addition it would require tubewells to operate for unrealistically long-hours to supply known command areas.

What farmers are doing is making a realistic compromise between irrigation costs and crop water requirements.
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Average costs by mode have been calculated as, for LLP, the average between LLP 1 and LLP 2, and for
STW/DSSTW, an average weighted 80% STW and 20% DSSTW. The cost of traditional irrigation has been
calculated as a labour cost of Tk 7,200 per ha in financial prices or Tk5,400 at economic prices. This is
substantially more than alternative sources such as LLP and STW. In fact what the farmer is paying for with
his own labour is a saving on hiring a mechanical pump. Therefore the labour cost has been reduced by 50%
which puts it between an LLP and STW. In practice actual labour use may be less than 180 days per ha as
farmers apply less than optimal amounts of water. There is evidence from Gumti (but not Noakhali) that
traditionally irrigated boro does yield less (and also gets lower levels of fertiliser).

An overall fee for irrigating boro has been calculated using the average for different modes weighted by the
proportion of modes found in the region. The cost for other crops has been calculated according to the

proportion that their fees are to the boro fee. These costs are:

Boro Tk 6710/ha
T Aus Tk 2185/ha
Wheat Tk 3460/ha
Potatoes Tk 4734/ha

Only 33% of the aus fee is applied as it is assumed that aus requires less irrigation. For wheat and potatoes
the full amount is applied to the irrigated crop budget. It is assumed that local boro only needs half the
irrigation of HYV boro as it is grown in naturally wet places. In both Noakhali and Gumti a flat rate irrigation
fee is the normal method of charging for water, rather than a share of the crop.

For the purposes of comparing technologies and assessing the potential for groundwater use under difficult
conditions a number of other technologies have been evaluated in Appendix J.1. These indicate that both
DSSTW and SFMTW can provide an economic alternative to STW in situations where the water table has fallen
sufficiently to reduce the efficiency of STW operation.

J.2.5  The Use of the Mike II Hydrodynamic Model

The evaluation of flood mitigation projects in Bangladesh has for some time been based on classifications of
flood depth known as flood phases. These are categorised as follows:

FO - flood depths of ,0.3 M

F1 - flood depths of 0.3 - 0.9 M

P2 - flood depths of 0.9 - 1.8 M

F3 - flood depths of .1.8 M (for less than nine months per year)
F4 - flood depths of .1.8 M (for more than nine months per year)

This classification system has been in use for some time and is retained by the Regional Plan for broad level
planning purposes, as both crop statistics and cropping distributions have been developed by the Master Planning
Organisation for flood phases by planning unit which enable flood mitigation programmes to be evaluated on
the basis of changes in flood phasing which result from proposed interventions. A drawback of the present
classification, for other than broad level planning is that it relates neither to the duration of flooding nor to the
frequency with which the inundation occurs. Thus, for example, an intervention which reduced the duration
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of flooding while at the same time having little impact on its peak depth might well enable an aman crop to be
transplanted on the receeding flood for which no benefit under the depth of flooding rules can be claimed. As
a result FPCO have produced (but not yet officially published) a new set of guidelines which specify the
maximum depths of flooding which various types of rice can withstand throughout their life cycle. These are
presented in Table J.2.3.

The rules have been incorporated within the processing package of the Mike II hydro-dynamic model as follows:

- depths of flooding tolerances, as presented in Table J.2.3 are transformed into histograms of
maximum allowable flooding depths by 10 day periods to accord with the 10 day analysis used by
the model for a range of planting/sowing dates.

- in each decad (with three decads per calendar month) crop failure occurs on the fourth day on which
the level exceeds the critical value, Hence each decad should be represented as a maximum of a
four day minimum level, starting by looking three days backwards into the previous decad. Water
levels were analysed at each representative river level node in terms of four day exceedances over

the whole year for the 25 year run which enabled them to be expressed in terms of probabilities.

- water levels are translated into areas of land flooded to various depths by comparison with area
elevation curves for each minute square (311 hectares) which are calculated by reference to the land
level data base. The data base itself is simply a large number of entries of topographic heights for
each minute square which is based on the 4 inch to one mile BWDB Water Development Maps
compiled in the 1960’s, where each point represents approximately three hectares.

- areas on which crops can be safely grown are calculated by application of FPCO submergence rules
over a range of conditions, which include the extreme, average and one in 3, 4, 5, 8 and 10 wet

years.

The output from the model is consequently a list of the percentages of an area on which crops can be safely
grown at specified probability levels. For many crops the list is academic as the area actually grown is
determined by other factors such as access to irrigation. The model only produces areas on which crops can
be theoretically grown, other things being equal. In addition, because the model is unable to represent flash
floods satisfactorily, it cannot be used to assess either their impact or frequency. Fortunately this aspect is not
of major significance in the Noakhali North area.

J.2.6 Cropping Patterns
Cropping patterns are determined by a large variety of factors but among the more important are :

- access to irrigation in the dry season which to a very large extent decides whether or not a boro crop

is grown.

- the flooding regime in the monsoon season which determines whether or not a farmer can grow

transplanted high yielding aman, transplanted local varieties of aman, deep water aman or nothing.
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TABLE J.2.3

SUBMERGENCE TOLERANCE RANGE OF RICE AT DIFFERENT GROWTH STAGES

B Aus

HYV Aus

LT Aus

LT Aman

HYV Aman

DWR

* Rise in water level has to be gradual so that the plants can keep pace.

GROWTH STAGE

SUBMERGENCE RANGE

PERIOD

Transplanting
Vegetative
Reproductive
Maturity
Seeding
Vegetative
Reproductive
Maturity
Transplanting
Vegetative
Reproductive
Maturity
Transplanting
Vegetative
Reproductive
Maturity
Transplanting
Vegetative
Reproductive
Maturity
Transplanting
Vegetative
Reproductive
Maturity
Seeding
Transplanting
Vegetative
Reproductive

Maturity

10 - 20 cm
30-50cm
20 - 30 cm
30 cm

Field Capacity
50 - 70 cm
30 - 50 cm
50 cm

10 -20 cm

30 -50 cm
20 -30 cm
30 cm
20-30 cm
50 - 70 cm

30 - 50 cm
50 cm

20 - 30 cm
50 - 70 cm

30 - 50 cm
50 cm

10 - 20 cm

30 - 50 cm
20 - 30 cm

30 cm

Field Capacity
30 - 50 cm
50 - 400 cm*
50 - 90 cm
Field Capacity

January - February
March

April

May

March - April

May

June

July

March - April

May - June

July

August

March - April

May - June

July

August

July - September
September - October
November
November - December
July - August
September - October
October - November
November - December
March - April

April - May

June - September
October - November

November - December



- attitudes to risk which are generally determined by farmers’ expectations of likely costs and returns
but which are also a function of tarmers’ ahility to bear losses should they arise. These are not clear
cut for some farmers are in a position where crop failure is not much worse an outcome than not
planting because either strategy is catastrophic in terms of providing food for their families. Other
tfarmers are in a more fortunate position where they are able to grow sufficient food for consumption
with relatively low risk crops and are unwilling to gamble this security on the chance of either higher
returns or the possibility of jeopardising their holdings through incurring losses. Larger farmers are
generally in a position to decide for themselves what strategy to adopt although evidence from the
farmer survey suggests that the very large farmers tend to farm at lower intensities than either

medium or small farmers, and invaniably have other sources of income to rely on.

Changes in cropping patterns which can be anticipated are expected to result from both increased access to
irrigation and changed tlooding regimes. [ncreased irrigation invariably results in increased boro cultivation,
as the crop produces high yields, good returns and is generally perceived as being less risky than most other
crops except in areas prone to flash tfloods. Any increase in boro cultivation has widespread implications for
many other crops in both the rabi and aus seasons. Some short duration crops such as pulses and oilseeds may
preceed a boro crop but only if they are planted on the receeding flood. Wheat, potatoes and most winter
vegetables are not generally harvested in time for a boro crop to be planted. The same is true of aus, mixed
aus-aman and jute crops which are seeded in March, April (and May to some extent) and thus compete with
the boro crop which is harvested in (late) April, May and early June. Transplanted aus and deepwater aman
crops may follow horo but require an early boro harvest as well as a fast turmround in land preparation and
transplanting. Consequently this sequence of crops cannot be expected to cover a very high proportion of the
area. Broadcast deep water aman is another crop which can follow boro but it is more safely sowed in March
or April when it is unlikely to be damaged by severe early rains (the crop cannot be broadcast into standing
water) and has plenty of time to establish itselt well enough to elongate with the arrival of floods (a period of
about two months). Thus hroadcasting aman after the middle of April becomes increasingly more risky the later
it is sowed, and consequently has been restricted in the development of cropping patterns to a maximum of ten

per cent of the area in question.

Transplanted aman crops (HY'V varieties are transplanted July and August, local varieties in July, August and
September) may follow aus crops but it is more common for them to follow the boro crop as this gives farmers
plenty of time to prepare the land and tend their nurseries. In general transplanted aman crops do not compete
for land with any other seasonal crops except deepwater varieties which are by definition generally grown

elsewhere.

They do conflict with early sown rabi crops as transplanted aman is generally harvested in November and
December, hy which time the residual moisture has evaporated sufficiently to hinder germination of unirrigated
rahi crops. Some farmers overcome this problem by broadcasting seed into the standing aman crop, but in
general it may be concluded that increased areas of transplanted aman crops are likely to restrict the ability of

farmers to grow crops in the time between the harvest of aman and the transplanting of boro.

From the' above it can he seen that future cropping patterns will be mainly determined by assumptions

concerning both access to irrigation and projected tlooding regimes.

ANX-I-NN }2_9



All existing irrigation within the project area turns under the category of minor irrigation: that is to say that
there are no schemes involving major pump stations and/or extensive gravity distribution. Estimates of irri gated

area in each of the project area zones have been based on the following sources:

- the farmer survey which asked whether (and how) a crop grown on each of the farmers’ plots is

irrigated or not

- data collected by the Bangladesh - Canada Agricultural Sector Team (AST) on numbers of and areas
commanded by minor irrigation equipment by extension block and Thana.

- Thana statistics from the Development of Agricultural Extension (DAE) and the Bangladesh Bureau

of Statistics on irrigation areas and modes.

A discussion of the development trends of all modes of minor irrigation based upon AST and other data sources

is presented in Chapter 2 of the Main Report.

In general it was found that the farmer survey produced higher irrigation coverage than either AST figures or

DAE/BBS statistics.

A comparison of results is presented in Table J.2.4 below. At first sight the discrepancy between AST data and
the farmer survey look large in all Zones other than Zone A. However an adjustment, based on the pump
operator survey which showed that about 20 % of pumps are used to irrigate two separate areas and consequently
increases the area irrigated, draws the two figures closer together. As it is not known whether the AST data
or the farmer survey are correct, a mid-way point between the two was calculated. As the mid way point is
close (ie within 3000 hectares) to the adjusted AST data, there is reasonable Justification for accepling these
numbers. They are obviously very important because they determine how much benefit the project can claim
in the future by increasing water availability in the khals. In this respect it is fortunate that the best correlation
between AST data and the farmer survey occurs in Zone A as this is where the greatest increase in water
availability in the "future with" is expected. Table J.2.4 presents estimates of increased irrigation in the "future
with" project where it can be seen that an additional area of 18,509 ha will be irngated of which 9,626 are in

Zone A, 2621 ha are in Zone B, 4230 ha are in Zone C and 2034 ha in Zone D.
Overall the area irrigated across the whole project is forecast to increase from 46% to 64%. Only minor

increases in groundwater exploitation are anticipated for the reasons given in Chapter two of the main repor:

and Annex C (Groundwater).
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Irrigation Areas

Gross area

Net cultivable area

Farmer survey:
Irrigated area %
area

AST data %
area
AST adjusted area

Average %o

area

Areas to be
irrigated by project
Areas already
irrigated (1991)
(1992)

Additional areas

Irrigation coverage

TABLE J.2.4

Irrigation Areas in Noakhali North Project Area

(with project)

Zone A Zone B Zone C Zone D Total
29332 35553 32769 63160 160814
22956 21115 22107 42450 108628

18.70 64.14 56.20 72.50
4293 13543 12424 30776 61036

15.49 37.86 39.80 44.16
3557 7994 8799 18744 39094
4268 9488 11265 24366 49387
17.10 51.00 48.00 58.10 46.01
3925 10769 10611 24673 49978
12129 3615 8944 3157 27845
2384 047 4490 1070 8891
2503 994 4715 1124 336
9626 2621 4230 2034 18509
13551 13389 14841 26707 68487
% 0.59 0.63 0.67 0.63 0.63
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J.2.7  Flooding Regimes

QOutput from the hydro-dynamic model post processing runs provides maximum areas of crops which can be
safely grown at various levels of risk in both the "present” and "future with" project situations. While these give
a useful indication of the potential improvements which an intervention might achieve, it is necessary to establish
how well the model predicts present cropped areas of transplanted aman before it can be used to predict future
cropped areas. As far as the model results are concerned transplanted amans are the key crops (both HYV and

LT) because these are directly controlled by the flooding regime and can be increased with little adverse affect

on other crops other than the deepwater amans which they might replace.

A comparison between the model output and farmer survey predictions for T Aman areas is presented in Tables
J.2.5, J.2.6 and J.2.7, where it can be seen that both the model and MPO predict far higher areas of HYV
aman than the survey, whilst simultaneously under predicting the areas of LT aman. If the total of all T aman
is considered (for a 1 in 5 wet year) both MPO and the model predict accurate results in Zone A whereas MPO
is more accurate in Zone B and the model more accurate in Zones C and D. Where the output of the model for
a | in 2 wet year is included, it can be seen that the model’s predictions for LT aman are much closer to the
survey’s estimates. [n other words, whilst farmers are not prepared to risk growing HYV aman it seems clear
that either they are happy to take far greater chances with LT aman or that restrictions within the model,
especially those which limit transplanting to maximum depths of 20 cms are too severe in a | in 5 wet year
simulation. Certainly one strategy available to farmers is to grow taller seedings for planting into deeper water,
up to 25 to 30 cams for example, even though it is to be expected that the transplant will take longer to establish
itself and is vulnerable to any increased water levels for about three weeks. What is clear from the comparison
is that the model is more conservative than MPO in its predictions of total T. aman, whilst at the same time
allowing larger areas of HYV aman (15% more). Unfortunately it is also clear that both the model and MPO

overpredict the HYV aman area actually grown at present.
As the reasons for farmers underplanting HYV aman were not known a special additional 30 farmer survey was
organised in Zone A (4 moussas) and C (2 moussas) to try and find out. The results are not clear out but the
following views emerged

- every farmer interviewed stated that HYV aman was more profitable than LT aman

- costs of production of HYV aman an higher than LT aman

- HYV aman seedlings are scarce every year

- Sharecropping systems in which the owner provides no inputs and receives 50% of output are a

disincentive
- farmers receive little advice or encouragement from the extension service
- lack of cash (credit) to purchase inputs is a disincentive

- damage by tidal bores, insect and pests are more serious (and expensive) for HYV aman.
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TABLE 1.2.7

Summary of Model Predictions, Survey Results and MPO Predictions

Zone A Zonc B Zone C Zone D

Probability 1:5 1:2 1:5 12 1:5 1:2 1:5 12
Model Predictions

HYV Aman 20872 2016 5096 412

LT Aman 21968 22522 3421 6648 7114 10938 1045 3705

Total 21968 22522 3421 6648 7114 10938 1045 3705
Survey Predictions

HYV Aman 4247 633 641 681

LT Aman 16529 8150 9197 1149

Total 20776 8783 9838 1830
MPO Predictions

HYV Aman 13987 3297 5738 1680

LT Aman 6099 5214 6308 6860

Total 20086 8511 12046 8540

Note: MPO predictions are based on flood phases produced by the model.
A comparison between MPO and model flood phases is presented below.

FO F1 F2 F3+
Model 24% 20% 54% 2%
MPO 7% 38% 50% 5%

J.2-15

Total

1:5

28396

33548

33548

6202

35025

41227

24702

24481

49183

12

43813

43813



Whether or not these reasons are convincing it is clear that it is unrealistic to expect farmers to plant HYV aman
to the extent which the model (or MPO) would expect. Thus in formulating "future with" cropping patterns only
modest increases in HYV aman have been incorporated. In estimating cropping intensities for LT aman, the 1
in 2 year model predictions have been used as the basis for deciding areas likely to be grown in the "future
with" project situation. The basis of these selected intensities are shown in Table J.2.8 and are discussed below:

TABLE J.2.8

Percentages of LT and HYV Aman

Percentage of NCA
FO Fl1 F2 + LT Aman HYV
Aman
Zone A Present +FWO 91 9 0 719 18.6
Future with 95 5 0 73.0 19.0
Theoretical Maximum area 99.0 95.0
Zone B Present FWO 4 33 63 39.0 3.0
Future with 42 50 8 58.0 17.0
Theotrical Maximum 81.7 53.0
Zone C Present + FWO | 17 39 44 41.6 3.0
Future 47 32 21 50.0 17.0
Theoretical Maximum 73.1 53.0
Zone D Present + FWO | 1 9 - | 90 2.4 1.6
Future with 2 28 70 7.0 5.0
Theoretical Maximum 25.0 5.0
Notes:
Zone A

Both HYV and LT aman are increased marginally in the "future with", in the same proportions as HYV and
LT aman are grown at present. The present situation, where 90% of the possible T Aman area is actually

cultivated is taken as a maximum for the other Zones in the "future with". 4

ANX-J-NN 1.2-16



Zone B

A substantial change in flooding regimes is expected. HYV aman currently occupies 31% of the area predicted
by the model and is expected to account for the same proportion in the future. LT aman which currently
exceeds "safely grown" areas predicted by the model is expected to be grown over an area of 90% of model
predictions in the "future with", after having deducted the area planted to HYV aman.

Zone C.

HYV aman currently occupies 13% of the area predicted by the model. In future it is expected to cover the
same proportion of the area as in Zone B, as the area currently grown is very similar to Zone B. LT aman
currently exceeds model predictions and is expected to be cultivated over 90% of model predictions in the

"future with", after having deducted the area planted to HYV aman.

Zone D.

At present HYV aman is planted over an area greater than the model allows. Thus in the future 100% of HYV
aman predicted area is included (which is only 5% of NCA). LT aman areas currently occupy an area rather
smaller than the model predicts and consequently the same proportion is applied in the "future with" cropping

patterns.

J.2.8 Crop Input Use

Estimates of input use have been made for the following crops which were selected from an analysis of cropped

areas obtained from the survey of farmers.

B Aus Local T Aman Local deepwater Wheat Not irrigated
B Aus HYV T Aman Local Potato Irrigated

T Aus Local T Aman HYV irngated Not irrigated
T Aus HYV irrigated T Aman HYV not irrigated Jute

T Aus HYV not irrigated Boro Local Pulses

Mixed B Aus/Aman Boro HYV Mustard

B Aman Local deepwater Wheat Irrigated Spices (chilli)

Vegetables (Brinjal)

Data from both primary (farmer surveys and case studies, SERS 1991 Survey) and Secondary Sources (MPO
Technical Report No 14, FAP12 reports, Gumti Feasibility Study, 1990, IFDC Publications) have been
reviewed to make estimates of agricultural input use. Principal data sources were the farmer surveys and 1990
feasibility study which were checked against other secondary sources. The physical inputs used in crop budgets

are shown in table J.2.9,
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Crop Labour

days
B Aus, local 138
B Aus, HYV 144
T Aus, local 154
T Aus, HYV irri 178
T Aus, HYV n—ir 174
Mixed aus/aman 165
B Aman local dw 108
T Aman local dw 130
T Aman, local 141
T Aman HYV irri 170
T Aman HYV n—i 166
Boro, local 118
Boro, HYV irrig 210
Boro HYV p—irr. 205
Wheat irrig. 127
Wheat unirrig. 102
Potato irrig. 194
Potato unirrig. 175
Jute 215
Pulses: ave. 50
Mustard 58
Spices (chilli) 157
Veg. (brinjal) 270

TABLE 1.2.9

Physical Input Quantitics and Production per Hectare

Draft Seed
Animals

pairday kg
45 85

45 85

47 30

47 30

47 30

44 83

44 83

40 14

40 44

43 30

43 30

25 40

43 30

43 30

45 130

45 130

44 1000

44 1000

45 9

30 31

37 10

30 1

+4 1

Fertiliser

kg

Urea

80

140
140

8 &

120
120
120
170
170
115

80
277
277

89

192

100
100

J.2-18

TSP

30

50
50

o o

80
80

140
140
80
50
290
290
67

144
180

Animal Pesticide Production (t/ha)

manure Main By—
MP kg kg Crop Product
0 1000 0.25 1.60 3.20

0 1000 025 240 2.40

0 1000 0.25 240 4.80
10 1000 0.50 3.25 325
10 1000 0.50 2.85 285
0 0 0.13 230 2.30

0 0 0.13 1.60 1.60

0 0 0.13 2.00 2.00

9 0 0.25 2.10 4.20
25 700 1.16 3175 375
25 700 1.16 355 3.55
0 0 0.00 2.80 5.60
30 1000 1.00 5.00 5.00
30 1000 1.00 4.50 4.50
30 0 0.30 225 225
24 0 030 1.80 1.80
102 1500 3.00 15.00 0.00
102 1500 2.00 10.00 0.00
9 2000 0.00 1.90 3.80

0 0 0 0.68 0.68
40 750 0.40 0.75 0.75
20 2500 0.00 4.00 0.00
40 2500 0.30 8.00 0.00



J.2.9 Crop Yields

Results of the survey for the Noakhali Project area are given in Table J.2.10. DAE and BBS figures are
averages for the thanas in both project areas over the period 1989-90 to 1991-92. Rice yields are in tonnes of
paddy per hectare. In general the farmer survey yields are higher than both DAE and BBS yields although DAE
yield estimates are generally higher than BBS's. The higher yield rates used in the crop budgets reflect the
farmer survey as these yields are to some extent confirmed by the survey done by FAP 12 in the Meghna
Dhonaghoda Irrigation Project and by the Deep Tubewell Monitoring Project which covers part of the northern

area and which gave a yield of 5.5 tonnes per hectare for boro.
Future Yields

Previous appraisals of FCDI projects have commonly assumed that substantial input supply and agricultural
extension programmes would accompany projects, and that farmers would use recommended doses of inputs
and achieve yields appropriate to these levels of inputs. In reality, while FCDI projects and irrigation have
generally been found to lead to changes in cropping patterns (due to altered flood phasing), it is not immediately
apparent that they have resulted in an increase in input applications or yields received for a given crop type

grown under the same land and water conditions as before.

In one of the most detailed recent evaluations of a major FCDI project (Thompson 1989), no differences were
found in yields tor winter crops (mainly boro) and aus between Chandpur Irrigation Project (CIP) and adjacent
‘control” areas outside the project boundaries. In summarising the yield impacts of FCDI the following extract

from Thompson is particularly relevant:

"Flood protection appears to be successful in maintaining yields closer to ‘normal’ in unusual
flood years, compared with unprotected areas, but otherwise CIP has not provided an
additional benefit over the switch in cropping pattern. That is, yields in a normal year are
not higher compared to outside when the same type of paddy is considered. In general this
probably reflects levels of input use... fertiliser use for a given crop type is not higher inside
CIP compared to outside areas. Thus CIP does not appear to have provided more effective
extension services relative to non-project areas, nor has any supposed increase in wealth due
to more productive agriculture been reinvested as working capital in an attempt to further

increase yields.”

This finding is supported by detailed analysis of farmer survey results which did not identify any improvement
in yield or associated change in input use for the same crop grown on higher, and therefore less tlood-prone,
land. Although evaluations of completed projects by FAP 12 has in some cases identified yield improvements

inside FCD project areas (see Table J.2.11), 1t concluded that:
"in most projects the major impact on weighted mean paddy yields is from farmers switching

to more productive types of paddy when hydrological conditions change sufficiently to permit
this".

ANX-J-NN
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B Aus, local

B Aus, HYV

T Aus, local

T Aus, HYV irn

T Aus, HYV n-ir

Mixed aus/aman

B Aman local dw

T Aman local dw

T Aman, local

T Aman HYV irr

T Aman HYV n-ir

Boro, local

Boro, HYV irrig

Wheat irrig.

Wheat unirrig.

Potato irrig.

Potato unirrig.

Jute

Pulses: keshari
mung
masur
mash

Mustard

Spices (chilli)

Veg. (brinjal)

TABLE J.2.10

Crop Yields Used in Economic Models

Farmer Survey

1.69
2.6
2.25

2.88
2.29
1.56
2.19
2.14

2.90
1.42
5.08
1.38
1.29
24.25
11.98
1.69
0.57
0.62
0.59
0.61
0.84
1.60
8.06

DAE
1.34
2.78

1.63

2.20

3.74
2.39
4.46
1.30
12.24(1)
5.51(1)
1.53
0.63
0.60
0.73

1.89

BBS
1.57

2.98

2.30

1.71

2.0

2.63
2.13
4.17

10.28(1)
7.65(1)
1.72
0.61
1.31
0.97

0.69
1.86
7.17

Used in Budgets
1.600
2.40
2.40
3.25
2.85
2.30
1.60
2.00
2.10
3.75
3.55
2.80
5.00
2.25
1.80
15.00
10.00
1.90
0.70
0.60
0.50
0.70
0.75
4.00
8.00

Note (1) BBS and DAE potato yields are for HYV and local varieties and not by irrigation status.
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TABLE J.2.11

Comparison of Yield Data From different Sources

Tonns per hectare Farmer | FAP 12 (MDIP) BBS avg. Used
(rice as paddy) survey 1989-91 in crop
project | outside budgets
B Aus, local 1.69 2.08 2.04 1.57 1.6
B Aus, HYB 2.6 3.59 - 2.4
T Aus, local 2.25 2.99 2.98 2.4
T Aus, HYV 2.88 4.22 2.30 2.85
Mixed aus/aman 2.29 1.71 1.14 - 2.30
B Aman local d.w. 1.56 1.87 2.04 1.71 1.6
T Aman, local d.w. 2.14 - 2.10
TAman, local 2.14 3.31 1.29 2.00 2.10
TAman, HYV 2.90 4.66 2.8 2.63 355
Boro, local 1.42 3:15 2.13 2.80
Boro, HYV 5.08 5.04 4.47 4.17 5.0
Wheat irrigated 1.38 1.92 1.98 = 2.25
Wheat unirrigated 1.29 1.96 1.98 1.27 1.80
Potato irrigated 24.25 9.52 17.38 10.28 15.00
Potato unirrigated 11.96 9.52 17.38 7.65 11.00
Jute 1.94 1.26 1.02 1.72 1.90
Pulses: keshari 0.57 0.9 0.61 0.70
mung 0.62 0.9 1.31 0.60
musur 0.59 0.9 0.97 0.50
mash 0.61 0.9 - 0.70
Mustard 0.84 0.74 0.49 0.69 0.75
Spicdes (chilli) 1.60 1.21 0.58 1.86 4.00
Veg. (brinjal) 8.01 7.17 8.00

J.2-21




For the purposes of the economic analysis, it has been assumed that for a given crop a single yield value (and
level of inputs) is applicable in both the without and with project conditions. The yield figures used have been
assumed to allow for normal levels of crop damage due to flooding. Differences in yields between the with and
without project cases have been assumed only in cases where flood protection would cause a reduction in the
average annual level of crop damage and which are accounted for separately.

Similarly no difference is assumed between present and future yields (with and without the project). There is
no evidence that there is an upward trend in the yields of individual crops. Analysis of BBS statistics by IFDC'
indicate that although hyv boro yields rose by 0.3% per year from 1973 to 1979, they then declined by 0.4 %
per year up to 1989, despite increased use of fertiliser. This is attributed to an increasing proportion of the
expanding area being grown under less suitable conditions. Boro yields are best on heavy soils and these areas
were the first to be cultivated with the crop. As boro expands it has in tumn pushed wheat, pulses and oilseeds
on to more marginal land so their yields have also suffered. Analysis of data on hyv aman paddy [FDC? shows
an annual yield decline from 1972 to 1988 of 0.5%. Analysis of yields reported by BBS for the region shows
a pattern of static yields for major crops over the last six years (see Agriculture Annex). Static and declining
yields are also attributed to increasing cropping intensity, reduced flooding (which may add organic matter to
the soil, reduced production of pulses and use of animal manure) both of which improve soil structure and

fertility.

This approach, both for with and without project, and present and future yields, is consistent with the FPCO
Guidelines for Project Appraisal.

J.2.10  Crop Budgets

Net economic and financial returns to each of the crops included in the analysis are presented in Table J.2.12.
The budgets show that in economic prices the crops which show the highest returns (excluding irrigation costs
which are charged separately in the economic analysis) are the high value ones such as vegetables and spices,
which are likely to be restricted by market constraints, and boro, HYV aman, HYV aus and to a lesser extent
irrigated wheat. At financial prices returns per hectare are much reduced but as crop ranking is unchanged
there is unlikely to be a conflict between farmers’ wishes and the national interest. The budget for boro clearly
illustrates why farmers are so keen to grow the crop and why minor irrigation has expanded so rapidly in areas

with access to surface or groundwater.

Financial returns per hectare for each farm size category are presented in Table J.2.13 (whilst it is appreciated
that per hectare returns for each farm size category are meaningless, it does enable comparisons to be made)
These differ from the financial budgets in Table J.2.12 in that only cash costs are included. In these budgets
net returns are determined by how much labour is provided by the farmers’ family which decreases with farm
size as a percentage of the total on one hand and what proportion of land preparation costs have to be
purchased, which increases with farm size, on the other. Analysis of the farmers’ and case study surveys
suggests that farmers hire labour and draught power in the following proportions (of the total requirement)

lFamLmiFefﬁLhrlh&m. 1990/1 Rabi/Boro Season, | Jaban, K Sanyal, IFDC, 1993

2 Farm Lewel Fortiliser Use Survey, 1989 Aman Season, Sidin and Aban, IFDC 1991
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TABLE J1.2.12

Gross Income, Costs and Net Income per Hectare (Taka)

Crop Gross Income
Main By— Total Labour
Crop Product
B Aus, local 9872 1600 11472 5917
B Aus, HYV 14808 1200 16008 6192
T Aus, local 14808 2400 17208 6622
T Aus, HYV irri 20053 1625 21678 7633
T Aus, HYV n—ir 17585 1425 19010 7461
Mixed aus/aman 15686 1150 16836 7108
B Aman local dw 11952 800 12752 4627
T Aman local dw 14940 1000 15940 5590
T Aman, local 15687 2100 17787 6063
T Aman HYV irri 28013 1875 29888 7289
T Aman HYV n—ir 26518 1775 28293 7117
Boro, local 17332 2800 20132 5074
Boro, HYV irrig 30950 2500 33450 9030
Boro HYV p—irr. 27855 2250 30105 8815
Wheat irrig. 16155 1125 17280 5461
Wheat unirrig. 12924 900 13824 4369
Potato irrig. 62400 0 62400 8342
Potato unirrig. 41600 0 41600 7525
Jute 14573 4218 18791 9224
Pulses: ave. 9211 1015 10226 2169
Mustard 9953 173 10125 2473
Spices (chilli) 33600 0 33600 6751
Veg. (brinjal) 30320 0 30320 11610
Economic prices
B Aus, local 8687 1392 10079 4128
B Aus, HYV 13031 1044 14075 4320
T Aus, local 13031 2088 15119 4620
T Aus, HY Virri 17646 1414 19060 5325
T Aus, HYV n—ir 15474 1240 16714 5205
Mixed aus/aman 13288 1000 15088 4959
B Aman local dw 9800 696 10496 3228
T Aman local dw 12250 870 13120 3900
T Aman, local 12862 1827 14689 4230
T Aman HYV irri 22968 1631 24599 5085
T Aman HYV n—ir 21743 1544 23287 4965
Boro, local 14513 2436 16949 3540
Boro, HYV irrig 25916 2175 28091 6300
Boro HYV p—irr. 23324 1958 25282 6150
Wheat irrig. 21157 979 22136 3810
Wheat unirrig. 16926 783 17709 3048
Potato irrig. 53375 0 53375 5820
Potato unirrig. 35583 0 35583 5250
Jute 15991 3670 19661 6435
Pulses: ave. 8074 883 8957 1513
Mustard 9194 150 9344 1725
Spices (chilli) 26587 0 26587 4710
Veg. (brinjal) 25961 0 25961 8100
Calculation of wieghted average for pulse budget
Total area of
sampled plots
in farmer surveys
ha. %
Keshari (lathyrus) 9.63 54.7%
Masur (lentil) 0.32 1.8%
Chola (chick pea) 0.65 3.9%
Mung (greem gram) 327 . 18.6%
Mash (black gram) 1.41 8.0%
Barbati (cowpea) 0.00 0.0%
Other pulses 233 13.2%
Total 17.61 100.0%
J.2-23

Draught Seed Irrig. Ferr.&
Pest.
2565 787 769
2565 787 950
2679 278 950
2679 278 2185 1539
2679 278 1539
2508 930 790
2508 930 275
2280 493 538
2280 493 913
2451 336 1639 2070
2451 336 2070
1425 in 3355 631
2451 278 6710 2775
2451 278 6679 2775
2565 1404 3460 1580
2565 1404 1125
2508 10000 4734 6050
2508 10000 5550
2565 198 1243
1710 744 0
2109 190 2669
1710 600 2796
2508 175 1672
1566 693 872
1566 693 1098
1636 244 1098
1636 244 1751
1636 244 1751
1531 763 959
1531 763 293
1392 404 588
1392 404 1083
1496 276 2341
1496 276 2341
870 311 708
1496 233 3279
1496 233 3279
1566 1835 1918
1566 1835 1339
1531 B265 7033
1531 8265 6598
1566 210 1494
1044 647 0
1288 167 3252
1044 522 3488
1531 174 1914
NOAKALI

Percent Market price
weight Tk/kg
1991
67.3% 12.63
22.8% 17.62
9.8% 12.11
100.0% weighted ave. 13.71

1992 Financial Prices

Production Costs

Total

11041
11543
11581
15744
13152
12470

9175

9792

10724

15163
13171
11942
23369
23099
15917
10409
34796
28141
14552

5085

8184
13042
17561

7985
8444
8358
9852
9720
9033
6396
6912
7821
10118
9986
5972
12440
12275
10041
8566
24914
23808
10676
3525
7075
10740
12891

Tk/kg
1992
1231

17.05
14.57

13.61

Net
Income

431
4465
5627
5933
5858
4366
3577
6148
7063

14724
15122
8190
10081
7006
1363
3415
27604
13459
4239
5141
1941
20558
12759

2094
5631
6761
9208
6994
6055
4100
6207
6869
14482
13302
10977
15651
13007
12095
9143
28461
11775
8985
5432
2269
15847
13069

Yield
t/ha

0.70

0.60
0.70

0.68
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Farm size Marginal Smuall Medium Large

Draught power 0.8 0.65 0.49 0.3
Labour 0.05 0.40 0.75 0.9

Neither financial or economic crop hudgets have included any allowances for interest charges on seasonal credit
as the farm surveys (case studies) clearly indicated that very few farmers borrow from either informal or formal
sources for this purpose. In addition the 0% allowance included for miscellaneous costs in accordance with

FPCO guidelines is sutficient to cover the small amount of credit that farmers do require.

Models for Analysis of Incremental Crop Production cropping patterns have been developed for each option and
zone within the project area using the methodology described above. Net crop income (excluding on farm
irrigation costs) has been calculated for the areas of each crop grown in the present, future without and future
with project situations by multiplying areas and net economic returns per hectare. The analysis has been

carried out for the following cases :
1) Present (1992 in 1991 prices)

2) Future without (1) : without project conditions in the year in which full benefits would have been

achieved in the with project case, generally taken to be year 10.

3) Future without (2): without project conditions in Year 30 (the final year of the analysis period).
4) Future with (1): with project conditions in Year 10
5) Future with (2): with project conditions in Year 30

On farm irrigation costs are calculated on the basis of predicted proportions by mode (ie STW, LLP etc) of

irrigation.
J.2.11 Phasing of Incremental Benefits

Incremental benefits are phased to reach their maximum 3 years after project completion in line with FPCO

recommendations.
J.2.12 Methodology for Estimating Impacts on Fisheries

The main potential impacts of FCD and FCDI projects on fisheries can be summarised as follows ;
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Negative impacts

(1)

(i1)

(i11)

(iv)

(v)

Positive

(vi)

(vii)

Construction of flood control embankments and/or drainage works reduces the area of floodplain
available for fish spawning, nursery and feeding grounds, reducing overall fish production potential
both within and outside the FCD area. Within the area, this affects not only the capture fishery but
also pond culture fishery, which depends partly on the collection of fish fry from the wild.

Construction of regulators or cross dams on rivers prevents migration of fish to and from breeding
grounds, resulting in reduced stocks of affected species both within and outside specific project areas;
within FCD areas, the result will be a change in the species composition, with the migratory species
(principally higher value carp and prawns) being displaced by resident (generally lower value)fish

species.

Access to the reduced areas of open waters within FCD schemes for the purpose of ‘subsistence’
fishing may be restricted, with deterimental consequences for nutrition, particularly of the poorest
sections of the community who obtain a significant part of their animal protein and vitamin intake from

fish caught in ‘common property’ waters.

Increased use of chemical fertilisers and pesticides, resulting mainly from the extension of the area of
irrigated high yielding crop varieties within flood controlled areas, accelerates the contamination of

natural water bodies and may lead to higher fish mortality rates.

Reductions in fish stocks endangers the livelihood of professional tull time fishermen, who may be

obliged either to emigrate from the area or to seek employment as unskilled labourers.
impacts

Improved water control reduces the risk of loss of stocks in fish ponds due to flooding, and may
thereby encourage a more rapid development of fish farming, subject to availability of fish and/or
shrimp fry - see (i) above. Benefits will, however, accrue mainly to land owners with adequate areas

for fish ponds rather than to displaced capture fishermen or other poorer groups.

Improved control similarly improves the prospective returns from stocking and management of fish

production in other water bodies such as canals and borrow pits.

Quantificaiion of any of these impacts is subject to a high degree of uncertainty, due to:

ANX-J-NN

- an absence of reliable data on current fish resources (species composition, standing stocks, etc.)

- inadequate information on present fish catches (quantities by species from different water bodies) and

past trends in catches,
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)

- limited data on catch rates achieved by different categonies of fishermen (full-time, part-time or

subsistence).

- inadequate information on the numbers, locations, status (cultivated or uncultivated) and yields of

ponds.

- limited experience of the actual impacts of FCD schemes on the fisheries resource.
Impacts on Capture Fisheries Production
Losses of output of capture fisheries are assumed to be caused by:

- obstruction of fish migration and spawn by the construction of embankments and regulators

- reduction in the area of tlood plains and in the duration of flooding
Reducing the area of tlood plain is assumed to result in a straightforward decline in their productivity in direct
proportion to their loss. Obstructing migration of fish and spawn is also expected to result in a change of the
catch composition with substantial losses of the higher value fish species which are generally migratory.
To assess the economic impact of FCD it is necessary to:

- value the catch in terms of potential sales by fishermen.

- calculate the cost of catching in terms of gear cost and fishermen’s time
1992 was an exceptionally dry year in Noakhali and the prices collected in the fish market survey are probably
unrepresentative. Indeed it was so untypical a year that the evaluation of fisheries losses was not based on the
catch surveys done in 1992 alone because there was very little floodplain to evaluate. As the object of the
exercise is to account for floodplain losses within the economic analysis, it did not seem sensible to use market
prices collected for a year which was sufficiently extreme to be rejected as "normal” in terms of catch. As a
result market prices collected by the Gumti study have been used as it is felt that these reflect the composition

and prices of floodplain capture fisheries more accurately.

Surveys by FAP 17 show that fishermen receive about 69 % of the market prices for fish. Surveys in the project
area collected the following data on fish catch and market prices which are corrected to fishermens’ prices by

deducting 31 %.

Tonnage Market Price  Fishermens’ Price
High value fish 3825 Tk 58 / kg 40.02
Medium value fish 4443 Tk 39 / kg 26.91
Low value fish 12037 Tk 27 / kg 18.63

20305 Weighted average 24.5
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The cost of catching has been estimated as Tk 30 for one day of labour plus Tk 10 per day for gear with a daily
catch of 3 kg. In fact most fishermen are self employed and the Tk 30 represents a low season agricultural
wage (being lower than the Tk 43 used in crop budgets). It could be argued that a lower figure than Tk 30
should be used as fishermen have few alternative sources of income but it could also be said that a catch of 3
kg per day is on the high side. A catch of 2 kg and a wage of Tk 20 per day would result in a similar cost per
kg of fish. As the yield potential of the flood plain falls, the amount of time needed to catch the remaining fish

will increase; daily catches will decline and costs per kg fish caught will rise.

The net value of fisheries has been calculated as the ex-boat production value less the cost of catching. This
has been converted into economic prices using the SCF of 0.87 for fish and gear, and labour conversion factor
of 0.75. The net value of the fishery can fall below zero if average daily catches are worth less than the Tk
30 nominal wage plus Tk 10 gear cost - in this case fishermens’ income falls below Tk 30. Losses of net
benefits from the more productive fisheries will be split between fishermen and lessors of jalmahals, (controlled
fishing grounds) who will be able to extract less rent from fishermen to the point where it is no longer

worthwhile to enforce their fishing rights.

At economic prices the net value of fish after deducting catching costs declines rapidly as both catching costs

increase and the proportion of high value fish is reduced.

Assuming a catch of 3 kg per day catching costs at economic prices are Tk 10.4 / kg. With a catch of
2.5 kg/day, catching costs increase to Tk 12.4 per kg. Thus the net value of fish is calculated as follows:

Financial Price Economic Price Catch per day Net Value
Tk/kg Tk/kg kg Tk/kg
24.5 21.32 3 10.92
24.5 21.32 2.5 8.92

J.2.13 Estimates of Flood Damage.

Flood damage in the project area is caused by excessive rainfall and poor drainage, and is only indirectly related
to water levels in the River Meghna. Both of the floods in 1987 and 1988 resulted from exceptionally high
rainfall, but were of significantly lower severity than in most other parts of the country where flooding is
directly "river related” In 1987 extremely high rainfall was the primary cause of flooding whereas in 1988 when
rainfall was less heavy, drainage of the area was impeded by high river levels in the Meghna.Both the 1987 and
the 1988 floods in the project area have return periods based on peak water levels of one in ten years whereas
elsewhere the nation was experiencing very high floods with return periods of between one in twenty and one

in fifty or even one in a hundred years,

The impact of improved drainage by the project on flooding depths in Zones B and C is substantial (see Annex
B) and should reduce maximum flooding depths to below current 1 in 5 return period depths in a "future with"
project | in 50 year flood, with peak depths falling by up to 75 cms. In Zones A and D the impact of improved
drainage is less dramatic. Zone A is nearly all highland (90% Fo) and does not benefit as significantly because

peak flooding depths are only reduced by 25 cms in a 1 in 30 year flood. Zone D is located further away from
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the Ramatkhali regulator, where the effect of improved drainage through the regulator is diminished both by
the distance and by the characteristic of flow in the major drains carrying water to the regulator. Thus for the
purposes of the economic analysis, only Zones B and C are included within areas which are expected to benefit
from reduced flood damage.

Reduced Crop Damage.

Crop damage statistics were collected from DAE and BBS thana offices for the years 1987/88 to 1991/92.
Damage estimates are expressed as areas of crop which are completely destroyed and are an amalgamation of
totally and partially destroyed crop areas, where partially damaged areas are converted into totally destroyed
areas by estimating the extent of damage in the partially damaged areas. Percentage areas of the crop destroyed

can consequently be calculated.

There is considerable divergence between DAE and BBS figures and as a result the two sets of data have been
averaged. As 1987 are 1988 were approximately equivalent to 1 in 10 year floods, figures for two these years
were also averaged. Estimates of flood damage to crops for a larger flood than a 1 in 10 were obtained by
selecting the worst year possible for Greater Noakhali District as published in BBS Agricultural Yearbooks. This
turned out to be 1974 which was interesting as it coincided with the ranking of years produced by the hydro-
dynamic model. If damage caused by the 1991 cyclone is excluded, very little damage is reported other than
for the years 1987 and 1988 and as a consequence it has been assumed that there is no damage in a one in five
wet year. The calculation of annual expectations of loss is presented in Table J.2.14 and is based on the area
under the curve from points given in the table in accordance with FPCO guidelines except that losses are
calculated as percentage areas of crops and these are converted to financial and economic costs in the economic

analysis model. As explained in the previous paragraphs these losses would be eliminated in zones B and C by

the proposed project.
TABLE J.2.14
Crop Losses Due to Flooding

Annual

Crop Return Period 1;7 1.:10 1:50  Expected
0.85 0.9 0.98 Loss (%)
Zone B Aus LV 0 4 66 2.9

Aus HYV 0 3.5 71 3.1
B. Aman 0 3.4 71 3.1
T. Aman 0 3.4 25 1.2
Zone C Aus LV 0 2.6 66 2.8
Aus HYV 0 0] 71 2.8
B. Aman 0 7.5 71 3.3
T. Aman 0 4.9 25 1.3
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Non Crop Flood Damage.

All damage calculaticns have been calculated as annual values using damage areas as per FPCO guidelines but
- sdstised as described in the following paragraphs.
-l .

Infrastructure.

Damage estimates caused by flooding to roads, schools, and other Government property were collected from
thana engineering offices for the years 1987/88 to 1991/92. These were highly unsatisfactory in the sense that
the figures provided were massively inflated, a practice which in the view of one thana engineer is nowdays
nearly universal.

As a result, cost estimates were reviewed by the project architect and engineers and reduced substantially. At
first sight many of the estimates look odd as many thanas report large damages in 1987 and none in 1988 or
vice versa. However it later transpired that roads repaired after the 1987 flood usually survived the 1988 flood
whereas those which were not repaired in the 1987 flood, virtually disintegrated in 1988. As estimates of
damage for a 1 in 10 year flood were obtained by averaging the 1987 and 1988 figures this did not give rise
to any difficulties. Estimates of the damage done in a 1 in 50 year flood are unobtainable and consequently an
estimate based on the multiple between a one in ten and one in fifty year flood for non crop damage in the FAP
2 study has been used. Surprisingly the factor is only 1.65. While this method is unsatisfactory it nevertheless
has been used both because there is no alternative and because it is more likely to underestimate the damage
than otherwise.

The results expressed as annual expected repair costs are (in financial prices) Tk 287 704 (Tk 14 per ha of
NCA) for Zone B and Tk 434 939 (Tk 20 per ha of NCA) for Zone C.

Housing and Livestock

Damage statistics for the years 1988 to 1991 were collected by the farmers and landless surveys for both
housing and livestock losses. Unlike those collected during the Gumti surveys, these results were hardly
credible, and indeed were so proved by a comparison of peak water depths for 1988 with village heights in the
sample squares, which clearly demonstrated that in most cases only minor damage was likely to have occurred
other than in very low lying areas. As a result both housing damage and livestock losses were downgraded. In
the case of housing the more reasonable figures, ie those provided in Zone C by farmers, were adopted but even
these had to be adjusted. The problem is that the damage estimates (which are presented in the Appendices to
the Agriculture Annex) refer to only a 1 in 10 year flood and consequently produce unrealistic costs if even
greater costs are assumed for a one in fifty year event. As a result the estimates were amended by reducing the
one in ten year event by a factor of 2.5. and assuming that the one in fifty event was 1.65 times worse. Costs
of repairs to housing are based on the Jamalpur Priority project flood proofing component which estimated the
total cost of floodproofing a house at Tk 10 000 (in financial prices). For the purposes of this study, only those
items which are expected to be destroyed in a flood have been included and these (including labour for
reconstruction) sum to Tk #000. Assuming that half of all houses have completed 50% of their expected life
and that a 20% quality discount is appropriate, an overall cost of repairing a "destroyed” house is Tk 1600.
Costs of repairing "major damage” are estimated at Tk 1000 per house and "minor damage™ Tk 200 per house.
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per year in Zone C. which is Tk 57 per ha of NCA per year. Using a similar set of adjustments for livestock
an annual cost in lost stock of Tk 300 000 was estimated which is Tk 14 per ha of NCA per year.

Given the very wide confidence limits attached to these estimates, care has been taken to subject the analysis
to a wide range of sensitivity tests so that their relative importance (which should not be great) can be properly

assessed.

Fish Ponds.

Damage statistics for fish pond losses were collected during the survey of fishfarmers for the period 1988/89
to 1991/92. Very high losses were reported for 1988/89 which averaged 65 % of production, which for a 1 in
10 year tlood seems unlikely. Given the very high production from fish ponds in Zones B (4387 tonnes per
year) and C (4446 tonnes per year) a six to seven per cent annual loss, valued at Tk 35 per kg (Tk 40 less Tk
5 per kg for catching) gives annual losses of Tk 10 million per year (which is Tk 500 per ha of NCA) and is
clearly an overestimate. Much of the reported loss from fish ponds is caused by floods overtopping the banks
which allows the fish to escape. As these losses could be avoided by building a bamboo fence on top of the
embankment around the pond it has been assumed that in future only losses resulting from damage to the

embankments themselves will be included. This reduces losses to 55% of production in 1988 which is still

excessive.,

As a result this was reduced by factor of 2.5 and a multiple of 1.65 applied to obtain the one in fifty year event,
giving an overall annual expected loss of 3% per year which translated into Tk 4.7 million per year in Zone
C or Tk 221 per ha of NCA per year. While this seems high, it should be remembered that the production of

over 4000 tonnes per year is also very high (133 tonnes lost annually out of a total of 4446 tonnes).



CHAPTER J.3

PROJECT OUTLINE

J.3.1 Background

The Noakhali North Drainage and Irrigation Project was identified during the preparation of the South East
Regional Study's Draft Regional Plan.

The project was approved for feasibility study in August 1992 by GOB and by the donor and executing

agencies.

The project may generally be described as a sub-regional drainage project with substantial additional irrigation
benefits.

The nature of the drainage element of the project precludes drawing well defined boundaries to the likely
benefited areas but the primary areas of influence and the project proposals are defined on Figure J.4.1. This
shows the northern boundary as the Dakatia river. The eastern boundary as the Dakatia to Begumganj railway
and then east to the divide between the Little Feni and Noakhali khal basins. The southern boundary largely
follows the old coastal embankment but in the west the line has been taken to include the extreme northern parts
of polder 58/2A. The western boundary comprises the Meghna left embankments in the southern parts and the
Chandpur Irrigation Project eastern embankment up to the Dakatia river.

J.3.2  Project Objectives

The principle problems of the area are long duration congested drainage in the monsoon period and extreme

shortages of water for irrigation in the dry season.

These drainage problems steadily worsened during the 1960’s and early 1970’s as new lands accreted to the
south and fresh water for irrigation has always been a problem for much of the area.

The project objectives are, as far as possible, to improve drainage conditions in the severely flooded Begumganj
depression and its surrounding areas and at the same time to maximise the irrigation area which can be supplied
from the Lower Meghna by gravity supplies.

J.3.3  Project Concept

The project seeks to build on the works carried out in the early 1970’s under the Noakhali Comprehensive
Drainage Scheme by deepening and widening the main khal system and also by enlarging the Rahamatkhali

regulator,
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The design of the scheme is based on a completely free flowing "natural” drainage system so that there is

minimal opportunity for obstruction and mal-operation.

At the same time care has been taken to ensure that improvements in drainage are balanced so that no area

suffers higher water levels as a result of improvements elsewhere .

The scheme is also designed to overcome a number of subsidiary problems in the area. Improved drainage is
principally achieved through lower water levels. These lower levels are achieved by flatening water gradients.

In tum this tents to produce lower channel velocities which reduces bank erosion.

In addition to the improvement of the main khal system further improvements are proposed in the larger
secondary khals to provide a more comprehensive drainage system which spreads the drainage benefits wider

within the project area.

Also the proposed scheme will allow Meghna water into the khal system during the dry season on a massively
increased scale to provide greatly increased areas of irrigation. Once again the absence of intermediate structures
in the system is an essential clement in the design. The khal system will operate as a tidal storage system

allowing maximum water entry and the widest distribution possible.

This dual free drainage and irrigation system removes the need for the construction of cross-dams in the main
system. Indeed construction of such dams would merely impede both drainage and irrigation and thus no

benefits would accrue to the builder.

J.3.4  Scheme Operation

The entire scheme will operate automatically without power requirements and only minimal operation activities
are required on a seasonal basis at the regulator. This seasonal operation would be arranged to provide
unrestricted access for fish during April and May up until risng Meghna levels require the closure of the
drainage flaps. The design of the flaps has also been arranged to provide better acess for fish for the remainder

ot the monsoon season.
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CHAPTER J.4
SOURCES OF AGRICULTURAL BENEFITS

J.4.1 Introduction
The sources of agricultural benefit in the Noakhali North Project are:

- increased boro cultivation in the dry season
- increased T. aman cultivation in the wet season due to improved drainage.

J.4.2 Increased Boro Cultivation

The project anticipates supplying an area of 29 000 hectares with irrigation water through increased flows in
the re-excavated and deepened khal network. It is estimated that nearly 9500 hectares, within the area to receive
improved supplies, are already irrigated, which allows the project an incremental area of 19500 hectares. It is
not expected that farmers will be slow in making use of increased supplies because boro is generally held to
be one of the more profitable crops which also is less likely to be attacked by pests and diseases in the dry
season. In Noakhali Project Area it is also the only crop for which land owners who rent out land (i.e.
sharecrop) are prepared to finance a part of the cost of the inputs, notably fertiliser and irrigation. It is thus
unlikely that farmers will be unwilling to cultivate boro in the same Wway as many farmers are unwilling to grow

HYV aman.
J.4.3 Increased Areas of T. Aman

A distinguishing feature of Zones A B and C in Noakhali Project Area is the intensity at which farmers cultivate
locally transplanted aman. In Zones B and C, areas of the crop planted at present substantially exceed the model
predictions of safely plantable areas in a 1 in 5 wet year. Thus while farmers do appear to show some reluctance
in growing HYV aman, they go to the opposite extreme in their attitudes to LT aman and are expected to
expand the area of LT aman quite rapidly. Farmers are more like| y to adopt a cautious approach to HYV aman,
and this is reflected in the cropping patterns (This was discussed in section J.2.7). In addition the sensitivity
of the project to lower than expected adoption of HYV aman is tested. An amalgamated cropping pattern

(Zones A+B+C+D) is presented in Table J.4.1).
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TABLE J.4.1

Summary of Cropping Pattern Changes

(% of NCA)

Future Without Project

Future With Project

B Aus, local 10.8% 8.0%
B Aus, HYV 4.6% 4.6%
T Aus, local 3.6% 3.2%
T Aus, HYV imi 03% 0.4%
T Aus, HYV n-ir 8.4% 8.2%
Mixed aus/aman 7.6% 5/6%
B Aman local dw 26.3% 19.6 %
T Aman local dw 4.5% 4.0%
T Aman, local 32.2% 39.6
T Aman HYV irn 0.0% 0.0%
T Aman HYV n-ir 57% 12.7%
Boro, local 0.0% 0.0%
Boro, HYV irrig 46.0% 63.0%
Boro HYV p-irr 0.0% 0.0%
Wheat irrig. 0.0% 0.0%
Wheat unirrig. 0.1% 0.1%
Potato irrig. 0.1% 0.1%
Potato unirrig. 0.2% 0.2%
Jute 0.7% 0.0%
Pulses:ave. 8.9% 8.5%
Mustard 2.1% 1.7%
Spices (chilli) 3.2% 3.2%
Veg. (brinjal) 0.8% 0.8%
Total 166.3% 183.5%
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Figure J.4.1

Proposed Intervention
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CHAPTER J.5

PROJECT COSTS

Capital costs of the project are presented in Tables J.5.1 and J.5.2.

Table J.5.1 presents costs which include the purchase of land for the disposal of spoil from the excavated khals
whereas Tahle J.5.2 presents costs for an alternative in which land is rented from farmers for one season and
the spoil spread on those lands, rasing them approximately 30 cms. The latter option also includes a once only

fertiliser allowance of 150 kg/ha to compensate farmers for any reduced in fertility which the spoil may

temporarily cause.

Table J.5.3 presents hoth financial and economic costs for both capital and O&M cost.

ANNX-1-NN JS'I



TABLE J.5.1

Bill of Quantities for Noakhali North Project

Land Acquisition for Disposal of Spoil

skp Description Unit Rate | Quaniity | A - Imp Year
No - L : (T Mil.) 1 z 3 4 s
1 | Modification of Existing Nr LS. 1 2050 = 5.00 10.00 5.50 g
14 Vent Rahmatkhali Regulator
2|New 10 Vent Rahmatkhali Regulator Nr LS. 1 69.20 - 15.00 35.00 19.20 =
3 |New 4 Vent Noakhali regulator Nr LS. 1 592 = = 5.92 o
4 |Modification of Existing Bridges
a) Modification of Structures Nr LS. 1 7.49 = = 3.74 3.75 =
on WAPDA/Rahmatkhali Khal
b) Scour Protection of Bridge Piers Nr L.S. 1 330 - - L65 165 =
¢) Modification/Reconstruction
of Bridges on Minor Khals Nr LS. 1 7.14 - - 357 3.57 -
5 |Dredging Rahmatkhali & WAPDA Khal cu.m 50.0 7388393 369.42 = 3682 138.80 138.80 55.00
6| M | Exy ion Rahmatkhali cu.m 39.5 2340206 92.44 - = = 46.22 46.22
& WAPDA Khal
7|Khal Bank Protection m 18000.0 1850 3330 = Z= = 16.00 1730
8M | Excavation of Minor Khals
(115Km )
a) Noakhali Khal cu.m 310 229026 7.10 = = = 3.00 4.10
b) Sonaimuri Khal cu.m 310 631608 19.58 = = = 10.00 9.58
c) Mohandra Khal cu.m 3.0 509238 15.79 = = 5.79 5.00 5.00
d) Honrakhali Khal cu.m 31.0 195411 6.06 = = 3.06 3.00 =
e)M ghna Khal cu.m 310 169795 5.26 - - 2.00 3.26 -
) Khal No 28 cu.m 310 99154 3.07 = = 3.07 - -
z) Kamta Khal cu.m 31.0 406035 12.59 = = 6.59 6.00 =
h) Kabir Khal cu.m 31.0 210972 6.54 = = 3.00 3.54 -
i) Musar Khal cu.m 31.0 164614 5.10 = - 5.10 = =
9 |a) Strip topsoil. Store, ha 85000 19.01 1.62 - - 0.81 0.81 =
and Respread ( Loop Cutting )
b) Strip topsoil, Store, ha 85000 456.80 38.83 4.45 12.94 12.94 8.50
and Respread ( Spoil Heaps )
10| Buildings and Equipment
a) Refurbishment of BWDB offices at Nr LS. 600000 060 - 060 - = -
Lakshmipur. Noakhali and Feni . '
b) Comp s, Generalor
and Survey Equipment Nr LS. 850000 0.85 = 0.85 = = -
11| Vehici Nr L.S. 2100000 2.10 = 2.10 = - -
(1 No Truck. 2 No pickup, 10 Motorcycie)
12| Land Acquisiti
a) Regulator Site ha 500000.0 10.000 5.00 - 5.00 = = -
b) WAPDA/Rahmatkhali Khal (Agricultural) ha 500000.0 61.000 3050 - 18.30 12.2 = =
¢) WAPDA/Rahmatkhali Khal(Homestead) ha 1620000.0 5.000 8.10 4.86 324 = -
13|Land Acquisition for Spoil Heaps ha 500000.0 456.800 228.40 - 114.20 114.20 - -
( Spoil Dump 2.5 m High ) |
| 14| NGO's Cost Nr L.5.| 28250000.0 28.25 3.53 7.06 7.06 7.06 354
Sub—Total of Direct Construction Cost = A 1034.04 3.53 214.24 377.74 289.30 149,24
Physical Conting 15% of (A) = B 155.11 0.53 32.14 56.66 43.40 2239
Sub—Total (A) +(B)=C 1189.15 4.06 24638| 434.40| 332.70| 156.80
| Engineering Service Cost 12% of C 142.70 28.00 28.00 33.00 33.00 20.70
| Tsts! Project Cost (Tk. mil XA)+ (B)+(C)= 1331.85 3206 27438| 46740 36570 19232
c/nn/boq L.wkl J.5-2



TABLEJS2

Bill of Quantities for Noakhali North Project
Land Renling for Disposal of Spoil

ciinn/bog 2wkl

s Description Unit Rate | Quantity | A Impl tation Year
No (Tk. Mil.) 1 2 3 4 5
| | Modification of Existing B Nr L.S; 1 20.50 - 5.00 10.00 5.50 -
14 Vent Rahmatkhali Regulator
2|New 10 Vent Rahmatkhali Regulator Nr L.S. 1 69.20 - 15.00 35.00 19.20 -
3 |New 4 Vent Noakhali regulator Nr L.S. 1 592 = = 592 =
4 |Modification of Existing Bridges
a) Modification of Structures Nr L.5. 1 7.49 - — 374 3.75 -
on WAPDA/Rahmatkhali Khal
b) Scour Prot of Bridge Piers Nr L5 1 330 = - 1.65 1.65 s
¢) Modification/Reconstruction
of Bridges on Minor Khals Nr L.S. 1 7.14 = - 3.57 3.57 -
5 |Dredging Rahmatkhali & WAPDA Khal cu.m 50 7388393 369.42 = 36.82 138.80 138.80 55.00
6 |Manual Excavation Rahmatkhali cum 39.5| 2340206 92.44 - - = 46.22 46.22
& WAPDA Khal
7|Khal Bank Protection m 18000 1850 33.30 - = = 16.00 1730
8|M 1 Excavation of Minor Khals
(115Km ) 1
a) Noakhali Khal cu.m 3l 229026 7.10 - - = 3.00 4.10
b) Sonaimuri Khal cum 31| 631608 19.58 - - - 10.00 9.58
¢) Mohandra Khal cu.m 31 509238 15.79 - - 579 5.00 500
d) Honrakhali Khal cu.m 31 195411 6.06 - - 3.06 3.00 =
e) Marameghna Khal cu.m 31 169795 5.26 = = 2.00 3.26 =
) Khal No 28 cum 31 99154 3.07 - = im - -
g) Kamia Khal cum 31| 406035 12.59 - = 6.59 6.00 -
h) Kabir Khal cu.m 31 210972 6.54 = = 3.00 3.54 -
i) Musar Khal cu.m 31 164614 5.10 - - 5.10 = -
9 |Strip topsoil, Store, and Respread -
a)Loop Culs ha 85000 19.01 1.62 - - 0.81 0.81 ¥
b)Soil spreading areas ha 85000 1816 15436 - 1544 51.20 51.20 36.52
10| Buildings and Equij |
) Refurbishment of BWDH offices al Nr 1.5 600000 060| - 0.60 - = =
Lakshmipur, Noakhali and Feni B
b) Comy Generator o
and Survey Equi Nr LS. 850000 08s| - 08s| - = =
11 |Vehicles Nr LS 2100000 2.10 3= 2.10 = = =
(1 No Truck, 2 No pickup, 10 Motoreycle)
12{Land Acquisition
#) Regulator Site ha 500000 10 5.00 - 5.00 = - =
b) WAPDA/Rahmatkhali Khal{Agricultural) ha 500000 61 30.50 - 1830 12.20 - —
c) WAPDA/Rahmatkhali Khal(H tead ) 1620000 5 8.10 4.86 3.24 = -
13 |Land Compensation ha 16000 3633 58.13 - 5.80 2023 3000 2.10
| |(Soil Spreading, 0.3 m depth ) = == __
| H4[NGO's Cost Nr L.S. IE+07 28.25 3.5 7.06 7.06 7.06 3.54
| |Sub—Total of Direct Construction Cost = A - | 91930 3.53] 11683 322.03| 35756 17936
Physical Contingencies 15% ol (A)= B - 146.90 0.53 17.52 4830 53.63 26.90
B Sub=Total(A)+ (B)=C 1126.20 4.06 134.35 37033 411.19 206.26
Engineering Service Cost 12% of C 135.14 26.50 26.50 31.00 31.00 20.14
Total Project Cost (Tk. mil.)(A)+(B)+(C)= 126134 30.56| 160.85)| 40133 44219 226 A1
J.5-3




TABLE J.5.3

Noakhali Land Acquisition Option

Project Cost (Tk million) Financial Price Conversion Economic O&M Conversion Economic Financial
Cost Factor Factor Cost % pa Factor Cost Cost
Excavation 173.5295 1.0524 066 108.8 6.0% 0.7 6.93 10.41
Dredging 369.4196 1.0524 0.75 263.3 6.0% 07 14.74 22.17
Bridges 17.93 1.0524 0.71 121 3.0% 0.72 0.37 0.54
Regulators 95.62 1.0524 0.7 63.6 3.0% 0.72 1.96 2.87
Bank Protection 33.3 1.0524 0.7 221 10.0% 072 2.28 3.33
Topsoill Strip etc 40.44385 1.0524 066 254 0.0% 0.7 0.00 0.00
Vehicles 2.1 1.0524 0.68 1.4 4.0% 0.87 0.54 0.57
Buildings 0.6 1.0524 0.79 05 6.0% 0.71 0.02 0.04
Equipment 085 1.0524 087 07 40% 0.87 0.03 0.03
NGO 28.25 1.0524 0.87 234 0.0%
Land Acquisition 263.9 1.0524 0.42 105.3 0.0%
(homesteads) 8.1 1.0524 0.87 6.7 0.0%
1034.043 633.2 26.86 39.96
Contingencies 155.1064 95.0
Engineering 142.6979 1.05 0.87 118.2
1331.847 846 .4

0.024071 0.206011 0.350942 0.274577 0.144404
20.37407 174.3679 29708714 2324021 1222234 B46.40474

Noakhali Spoil Spreading Option

Project Cost (Tk million) Financial Price Conversion Economic O&M Conversion
Cost Factor Factor Cost % pa Factor
Excavation 173.5295 1.0524 0.66 108.8 6.0% 0.7
Dredging 369.4196 1.0524 0.75 263.3 6.0% 0.7
Bridges 17.93 1.0524 0.71 121 3.0% 0.72
Regulators 95.62 1.0524 0.7 63.6 3.0% 072
Bank Protection 33.3 1.0524 0.7 221 10.0% 0.72
Topsoil Strip etc 155.9758 1.0524 0.66 978 0.0% 07
Vehicles 24 1.0524 0.68 1.4 4.0% 0.87
Buildings 0.6 1.0524 0.79 0.5 6.0% 0.71
Equipment 0.85 1.0524 0.87 07 4.0% 0.87
NGO 28.25 1.0524 0.87 234 0.0%
Land Acquisition 355 1.0524 0.42 142 0.0%
(homesteads) 8.1 1.0524 0.87 6.7 0.0%
Land Compensation 58.128 1 0.73 424
979.3030 656.9
Contingencies 146.8954 98.5
Engineering 135.1438 1.05 0.87 112.0
1261.342 867.4

0024228 0.127526 0.3181B0 0.350574 0.179498
21.01606 1106209 27600168 304.1011 1557028 867.44274

1.5-4

Economic
Cost

6.93
14.74
0.37
1.96
228
0.00
0.54
0.02
0.03

26.86

Financial
Cost

10.41
2217
0.54
2.87
3.33
0.00
0.57

- 0.04
0.03

39.96



CHAPTER J.6
RESULTS OF THE ECONOMIC ANALYSIS

J.6.1 General

The economic analysis of the Noakhali North Project has been based on the assumptions presented in the
previous chapters. The analysis assumes a project life of 30 years, with no residual values, and employs a
discount rate of 12%. The principle economic indicator is the Internal Rate of Return (IRR).

The analysis is based on the amalgamated cropping pattern (ie the sum of Zones A, B, C and D) presented in
Chapter J.4. Construction of the project should be completed in year 5 and the first incremental benefits
obtained in year 6. Full benefits are assumed to be reached in year 10.

Fishery losses are included from year 6 onwards, as are crop protection and non-crop protection benefits. Flood
protection benefits are only applicable to Zone B and C, or 40% of the project NCA.

The main analysis is carried out for the option in which land is purchased for disposal of spoil excavated from
the khals, along the banks of the khals. An alternative is also presented which includes the cost of renting land
next to the khal for one season and spreading the spoil over the (estimated) 3633 hectares required. Costs for
removing the topsoil first and replacing it afterwards, as well as an allowance of 150 kg of fertiliser per hectare
are included. Yet another alternative which is to transport the spoil and tip in the River Meghna has not been
evaluated directly but can be assessed through the sensitivity analysis.

J.6.2 Results of the Economic Analysis
Tables J.6.1 to J.6.11 present the results of the analysis and include the following:

- annual net income and cropped area by crop

- calculation of agricultural flood loss

- labour requirement and paddy production

- irrigation phasing and net crop income - future without
- irrigation phasing and net crop income - future with
- fisheries losses

- non-agricultural flood damage

- project cash flows

- summary of benefits in financial prices

- summary of cropping pattern changes

- summary of result and sensitivity analysis

- principal agricultural benefits by zone

The analysis of the main option (land acquisition for spoil disposal through the construction of embankments)
produces an IRR of 18.4%.

g 1.6-1



Economic prices

B Aus, local

B Aus, HYV

T Aus, local

T Aus, HYV irri
T Aus, HYV n—ir
Mixed aus/aman
B Aman local dw
T Aman local dw
T Aman, local

T Aman HYV irri

T Aman HYV n—ir

Boro, local
Boro, HYV irrig
Boro HYV p—irr.
Wheat irrig.
Wheal unirrig.
Potato irrig.
Potato unirrig.
Jute

Pulses: ave.
Mustard

Spices (chilli)
Veg. (brinjal)

Total

Notes:

Total income is net of all on—farm costs except for irrigation which is analysed separately

Net
Income

(Tk/ha)

2094
5631
6761
9208
6994
6055
4100
6207
6869
14482
13302
10977
15651
13007
12095
9143
28461
11775
8985
5432
2269
15847
13069

Project Year 1: assumed 1994/95
Future Without (1): Future Without Project Conditions, Year 10
Future Without (2): Future Without Project Conditions, Year 30

Future With (1): Future With Project Conditions, Year 10
Future With (2): Future With Project Conditions, Year 30

TABLE 1J1.6.1

Annual Total (Nect) Income, and Cropped Arca by Crop

Project Year 1

Future WO (1)

Future WO (2)

Future With (1)

economic prices

Future With (2)

Arca Total
Income

(ha) (Tk’000)
11786 24684
4984 28066
3910 26439
287 2642
9098 63635
8254 49977
28621 117345
4843 30060
35022 240549
0 0
6225 82803
0 0
49979 782234
0 0
32 385
127 1163
63 1780
250 2945
796 7151
9685 52612
2324 5272
3513 55670
816 10669
180614 1586079

% Increment (1): % difference FW (1) over FWO (1)
% Increment (2): % difference FW (2) over FWO (2)

Calculation of Agricultural Flood Loss
income/ha

percent
loss

B Aus, local 2.86%
B Aus, HYV 2.96%
T Aus, local 2.96%
T Aus, HYV irri 2.96%
T Aus, HYV n—ir 2.96%
Mixed aus/aman 3.20%
B Aman local dw 3.20%
T Aman local dw 3.20%
T Aman, local 127%
T Aman HYV irri 1.27%
T Aman HYV n~irr. 1.27%
Boro, local 0.00%
Boro, HYV irrig 0.00%
Boro HYV p—irr. 0.00%
Jute 0.00%
percent of area to which
damage reduction applies

lost*

8083
11964
13030
16597
14284
12829

8897
11392
12734
22070
20791
15456
24981
22213
16992

39.6%

total

* lost income is gross crop income less 25% of costs

Arca Total

Income
(ha) (TX’000)
11786 24684
4984 28066
3910 26439
287 2642
9098 63635
8254 49977
28621 117345
4843 30060
35022 240549
0 0
6225 82803

0 0
49979 782234
0 0

32 385

127 1163

63 1780

250 2045
796 7151
9685 52612
2324 5272
3513 55670
816 10669
180614 1586079

Yearl
arca TK’000
133 1077
58 698
46 596
3 56
106 1520
104 1339
362 3220
61 698
176 2242
0 0
31 651
0 0
0 0
0 0
0 0
1082 12096
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Arca Total

Income
(ha) (TX’000)
11786 24684
4984 28066
3910 26439
287 2642
0098 63635
8254 49977
28621 117345
4843 30060
35022 240549
0 0

6225 82803

0 0
49979 782234
0 0

32 385

127 1163

63 1780

250 2945
796 7151
9685 52612
2324 5272
3513 55670
816 10669
180614 1586079

cconomic priccs

tons

213
140
110

11
303
240
579
122
370

111

oo oo

2200

Arca Total
Income

(ba) (TK'000)
8637 18090
4984 28066
3488 23584
464 4273
8921 62395
6070 36750
21240 87081
4356 27041
43036 295592
0 0
13836 184048
0 0
68458 1071466
0 0

32 385
127 1163
63 1780
250 2045

0 0
0226 50118
1819 4126
3513 55670
816 10669
199336 1965241

Future without (1)

arca TE'000
133 1077
58 698
46 596

3 56
106 1520
104 1339
362 3220
61 698
176 2242
0 0

31 651

0 0

0 0

0 0

0 0
1082 12096

213
140
110
11
303
240
579
122
370
0
111

(= =~ T - |

2200

Arca Total
Income

(ba) (TK'000)
8637 18090
4984 28066
3488 23584
464 4273
8921 62395
6070 36750
21240 87081
4356 27041
43036 295592
0 0
13836 184048
0 0
68458 1071466
0 4]

32 385
127 1163
63 1780
250 2945

0 0
9226 50118
1819 4126
3513 55670
816 10669
199336 1965241

Future without (2)

arca Tx000
133 1077
58 698
46 596

3 56
106 1520
104 1339
362 3220
61 698
176 2242
0 0

31 651

0 0

0 0

0 0

0 0
1082 12096

lons

21z
140
110
11
303
240
570
122
370
0
111
il



B Aus, local

B Aus, HYV

T Aus, local

T Aus, HYV irri
T Aus, HYV n—ir
Mixed aus/aman
B Aman local dw
T Aman local dw
T Aman, local

T Aman HYV irri
T Aman HYV n—ir
Boro, local

Boro, HYV irrig
Boro HYV p—irr.
Wheat irrig.
Wheat unirrig.
Potato irrig.
Potato unirrig.
Jute

Pulses: ave.
Mustard

Spices (chilli)
Veg. (brinjal)

md/ha

138
144
154
178
174
165
108
130
141
170
166
118
210
205
127
102
194
175
215

50

58
157
270

Total

TABLE 1.6.2

Labour requirements and paddy production

LABOUR REQUIREMENTS PADDY PRODUCTION
Present FWO(1) FWO(2) FW(1) FW(2) Present FWO(1) FWO(2) FW(1) FW(2)
Labour Labour Labour [Labour Labour
md md md md md tonnes tonnas tonnes lonnes  tonnes
(’000s) (°0N0s) ("0Cs)  ('000s)  ('0OOs)

1622 1622 1622 1188 1188 18857 18857 18857 13820 13820
718 718 718 718 718 11962 11962 11962 11962 11962
602 602 602 537 537 9385 9385 9385 8372 8372

51 51 51 82 82 932 932 932 1508 1508

1578 1578 1578 1548 1548 25929 25929 25929 25424 25424

1364 1364 1364 1003 1003 18984 18984 18984 13960 13960

3080 3080 3080 2285 2285 45794 45794 45794 33983 33983
630 630 630 566 566 9685 9685 9685 8712 8712

4938 4938 4938 6068 6068 73546 73546 73546 90375 90375

0 0 0 0 0 0 0 0 0 0

1030 1030 1030 2290 2290 22099 22099 22099 49119 49119

0 0 0 0 0 0 0 0 0 0

10496 10496 10496 14376 14376 249893 249803 249893 342292 342292

0 0 0 0 0 0 0 0 0 0
R} 4 4 k& 4
13 13 13 13 13
12 12 12 12 12
B 4 44 44 44
171 171 17 0 0
489 489 489 465 465
134 134 134 105 105
552 552 552 552 552
220 220 220 220 220

27746 27746 27746 32078 32078 487067 487067 487067 599528 599528
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21

29
30 FW02

LLP

38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020
38020

TABLE 163

Irrigation Phasing and Net Crop Income — Future Without

Irrigated Arca (ha)

STW/SFMTW

1086
1086
1086
1086
1086

Note: (1) Net of costs other than on—farm irrigation

(2) Net of costs including on—farm irrigation

DSSTW

©c o O O 0O 0o 0 O D o0 o O O v o oo 9o o v o o o oo oo o0 o0 o0 8 o0

DTW

2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173

1.6-4

Manual

8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690
8690

Total

49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969
49969

On—Farm

Irrigation
Cost

Crop

(O]

(TK'000)  (TK'000)

93449
93449
93449
93449
93449
93449
93449
93449
93449
93449
93449
93449
03449
93449
93449
93449
93449
93449
93449
93449
93449
03449
93449
93449
93449
93449
93449
93449
93449
93449

PV (12%),Tk Mn

1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079
1586079

Net
Crop

Income(2)

(Tr°000)

1492630
149263101
1492630
149263(1
14926301
14926301
1492630
1492630
1492630
1492630
1492630
1492630
1492630
14926301
1492630
14926301
1492630
1492630
1492630
1492631
1492630
1492630
1492630
1492630
1492630
1492630
1492630
1492630
1492630
1492630

12023



Year

1 38020

2 38020

3 38020

4 38020

5 38020

6 43017

7 48014

8 53010

9 58007
10 FW1 63004
11 63004
12 63004
13 63004
14 63004
15 63004
16 63004
17 63004
18 63004
19 63004
20 63004
21 63004
22 63004
23 63004
24 63004
25 63004
26 63004
27 63004
28 63004
29 63004
30 FW2 63004

Note: (1) Net of costs other than on—farm irrigation

(2) Net of costs including on—farm irrigation

TABLE 1.6

4

Irrigation Phasing and Net Crop Income — Futare With

Irrigated Area (ha)
LLP STW/SFMTW DSSTW

1086
1086
1086
1086
1086
1086
1086

1086
1086
1086
1086
1086
1086
1086
1086
1086
1086
1086
1086
1086
1086
1086
1086
1086
1086

1086
1086
1086

o O ©o o o O 0O O O O O 0o O 0O 9o O O 9 O o o o & 00 &0 o000 o

DTW

2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173
2173

J.6-5

Manual Total
8690 49969
8690 49969
8690 49969
8690 49969
8690 49969
7387 53662
6344 57616
5510 61779
4842 66108
2173 68436
2173 68436
2173 68436
2173 68436
2173 68436
2173 68436
2173 68436
2173 68436
2173 6B436
2173 68436
2173 68436
2173 68436
2173 68436
2173 68436
2173 68436
2173 68436
2173 68436
2173 68436
2173 68436
2173 68436
2173 68436

On—Farm
Irrigation
Cost
(TX’000)

93449

93449

93449

93449

93449

97631
102517
107966
113866
114359
114359
114359
114359
114359
114359
114359
114359
114359
114359
114359
114359
114359
114359
114359
114359
114359
114359
114359
114359
114359

PV (12%),TK Mn

Crop
Income
@
(Tx'000)
1586079
1586079
1586079
1586079
1586079
1661912
1737744
1813577
1889409
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241
1965241

Net
Crop
Income (2)
(Tx*000)
1492630
1492630
1492630
1492630
1492630
1564281
1635227
1705611
1775543
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882
1850882

13289



M)

Fish production
tons tons
Year FWO FW
1 8139 8139
2 8017 8017
3 7895 7895
4 7773 7773
5 7651 7651
6 7529 3884
7 7529 3884
8 7529 3834
9 7529 3884
10 7529 3884

Fish labour use  present FWO 1

kg per day 30
'000 days 2713
TK per day 54

Non—agricultural flood damage

value of reduction per ha
@ economiic prices
damage reduction applies to

Total damage reduction

3.0
2510
54

Financial
Value per kg

Tk Tk.
FWO FwW
2450 24.50
24.50 24.50
24.50 24.50
24.50 24.50
24.50 24.50
24.50 24.50
24.50 24.50
24.50 24.50
24.50 24.50
24.50 24.50
FWO2 FW 1
3.0 25
2510 1554
54 41

306 Tk/ha

266 Tk/ha

40% of NCA
11447 Tx'000

TABLE J.6.5

Fisheries losscs

Economic value Economic price
net of catching nct of catching
Value per kg Total value
Tk Te. Tk'000  Tx000
FWO FW FWO FW
10.92 10.92 88837 88837
10.92 10.92 87506 87506
10.92 1092 86174 86174
10.92 10.92 84842 84842
10.92 10.92 83511 83511
10.92 892 821719 34645
10.92 8.92 82179 34645
10.92 8.92 82171 34645
10.92 8.92 8217 34645
10.92 8.92 82179 34645
FW2 gear cost per day
25 labour cost per day
1554

Tk’000

FWO-FV FWO

47534

47534

47534

47534

47534

Financial prices
Net of catching
Total value
T'000 Tk000
FW
90886 90886
89523 89523
88161 88161
86799 86799
85436 85436
84074 33014
84074 33014
84074 33014
84074 33014
84074 33014
fin. econ.
10.00 8.70
30.00 22.50

41 (fishermans total income per day less gear cost in financial prices)
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TABLE J.6.6

Project Cash Flows (1991 Economic Prices)

(Million Taka)
Benefits Costs Net
Year Net Net Incre— Flood damage Total Capture Capital O&M  Total Incremental
Crop Crop mental Benefits Fisherics Costs Costs  Costs  Benefits
Income Income Crop Non—agi Crop Losses
FWO Fw Income

1 1493 1493 0 0.0 0.0 0.0 0.0 20.4 0.0 204 =204
2 1493 1493 0 0.0 0.0 0.0 0.0 174.4 0.0 1744 -174.4
3 1493 1493 0 0.0 0.0 0.0 0.0 297.0 0.0 297.0 —297.0
4 1493 1493 0 0.0 0.0 0.0 0.0 2324 0.0 2324 —-2324
5 1493 1493 0 0.0 0.0 0.0 0.0 122.2 0.0 1222 -122.2
6 1493 1564 72 133 121 97.0 475 00 269 74.4 226
7 1493 1635 143 13.7 12.1 168.4 475 00 269 74.4 93.9
8 1493 1706 . 213 14.1 12.1 239.2 475 0.0 269 744 164.7
9 1493 1776 283 14.5 121 309.5 47.5 0.0 26.9 74.4 235.1
10 1493 1851 358 149 12.1 3853 475 0.0 269 74.4 3109
11 1493 1851 358 154 121 385.7 475 26.9 74.4 3113
12 1493 1851 358 158 121 386.2 475 269 744 311.8
13 1493 1851 358 16.3 12.1 386.7 47.5 26.9 74.4 3122
14 1493 1851 358 16.8 12.1 387.2 47.5 26.9 74.4 3127
15 1493 1851 358 173 12.1 387.7 47.5 269 74.4 3132
16 1493 1851 358 17.8 12.1 3882 475 26.9 74.4 3137
17 1493 1851 358 18.4 12.1 388.7 47.5 26.9 74.4 3143
18 1493 1851 358 189 121 3893 47.5 26.9 744 3148
19 1493 1851 358 19.5 121 389.8 475 26.9 74.4 3154
20 1493 1851 358 20.1 12.1 3904 47.5 26.9 74.4 316.0
21 1493 1851 358 20.7 121 391.0 47.5 26.9 74.4 316.6
22 1493 1851 358 213 121 3916 475 26.9 74.4 3172
23 1493 1851 358 21.9 121 3923 47.5 26.9 744 3178
24 1493 1851 358 226 121 392.9 475 26.9 74.4 318.5
25 1493 1851 358 233 121 393.6 47.5 269 74.4 319.2
26 1493 1851 358 240 121 3943 47.5 26.9 74.4 319.9
27 1493 1851 358 24.7 121 395.0 475 26.9 74.4 320.6
28 1493 1851 358 254 121 3958 47.5 269 74.4 3213
29 1493 1851 358 26.2 12.1 396.5 475 26.9 74.4 3221
30 1493 1851 358 27.0 121 3973 475 26.9 74.4 3229
Present Value @12% 13289 1266 734 53.8 1393.0 2115 5857 119.7 916.9 476.0
EIRR (%) 18.43
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TABLE 1.6.7

Summary of Benefits
" Unit Project Future Future Future Future % %
year 1  Without Without With With Incremenincrement
O 2 (¢ @) 0 @
Net Cultivated Area "000 hectares 108.6 108.6 108.6 108.6 108.6 0 0
Irrigated Area 000 hectares 50.0 50.0 50.0 68.4 68.4 37 37
Labour Requirement (ag & fish) million man days 30.5 303 303 33.6 336 1
Paddy Production ‘000 tonnes 487 487 487 600 600 23 23
Cropping Intensity (excl. orchard) % NCA 166% 166% 166% 184% 184% 10 10
Irrigated area % NCA 46% 46% 46% 63% 63% 37 37
Net Crop Income million Taka 1264 1264 1264 1572 1572 24 24
Net fishery income million Taka 91 84 84 33 33
Crop flood loss reduction million Taka 14 14
Non—agric. flood loss reduction million Taka 18 32

Notes:

Project Year 1: assumed 1994/95

Future Without (1): Future Without Project Conditions, 5 years after project would have been completed
Future Without (2): Future Without Project Conditions, Year 30

Future With (1): Future With Project Conditions, 5 years after project completion

Future With (2): Future With Project Conditions, Year 30

% Increment (1): % difference FW (1) over FWO (1)

% Increment (2): % difference FW (2) over FWO (2)

Fiood losses refer to average annual losses that will be eliminated by the project.

Values in 1991 financial prices

TABLE J.6.8

Summary of Cropping Pattiern Changes

(% of NCA)
Year 1 Future Fuature Future Future
w'out(1) w’out(2) with(1) with(2)
B Aus, local 10.8% 10.8% 10.8% 8.0% 8.0%
B Aus, HYV 4.6% 4.6% 4.6% 4.6% 4.6%
T Aus, local 3.6% 3.6% 3.6% 3.2% 3.2%
T Aus, HYV irri 03% 03% 0.3% 0.4% 0.4%
T Aus, HYV n—ir 8.4% 8.4% 8.4% 82% 8.2%
Mixed aus/aman 7.6% 7.6% 7.6% 5.6% 5.6%
B Aman local dw 26.3% 263% 26.3% 19.6% 19.6%
T Aman local dw 4.5% 45% 4.5% 4.0% 4.0%
T Aman, local 322% 32.2% 32.2% 39.6% 39.6%
T Aman HYV irri 0.0% 0.0% 0.0% 0.0% 0.0%
T Aman HYV n—ir 5.7% 5.7% 5.7% 12.7% 12.7%
Boro, local 0.0% 0.0% 0.0% 0.0% 0.0%
Boro, HYV irrig 46.0% 46.0% 46.0% 63.0% 63.09%
Boro HYV p—irr. 0.0% 0.0% 0.0% 0.0% 0.0%
Wheat irrig. 0.0% 0.0% 0.0% 0.0% 0.0%
‘Wheat unirrig. 0.1% 0.1% 0.1% 0.1% 0.1%
Potato irrig. 0.1% 0.1% 0.1% 0.1% 0.1%
Potato unirrig. 02% 02% 02% 02% 0.2%
Jute 0.7% 0.7% 0.7% 0.0% 0.0%
Pulses: ave. 8.9% 8.9% 8.9% 8.5% 8.5%
Mustard 2.1% 21% 2.1% 1.7% 1.7%
Spices (chilli) 3.2% 3.2% 32% 3.2% 3.2%
Veg. (brinjal) 0.8% 0.8% 0.8% 0.8% 0.8%
Total 166.3% 1663% 166.3% 183.5% 183.5%
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Capital cost
Annual O&M cost

Net Present Value @12%

Economic Internal Rate of Return
Seasitivity Analyscs

Variable

Capital Costs

O&M Costs
Fisheries Losses
Reduced flood losses
Total Benefits
Incremental Net

Crop Income

Delay in full benefits

2 years

4 years

Delays in completion
2 years
4 years

Summary of Results and Sensitivity Analyses
(Land Purchase Option)

TABLE J.6.9

846.4 Tk.m.(economic pricconstruction period
26.9 Tk.m.(economic prices)

476.0 Tk. m. (economic prices)

184 %

Economic IRR (%)

Change in Variable

Case +10% +25%

184
18.4
184
18.4

184

18.4

16.4

14.9

15.7

14.1

173
18.3
18.2
18.6
20.0

19.8

159
18.1
17.8
18.8
221

218

1.6-9

+50%

139
17.7
171
192
254

24.7

—-10%

19.7
18.6
18.7
18.3
16.8

16.9

—-25%

22.1
18.8
19.1
18.0
14.0

14.4

5 years

Switching
—-50% Valuc (%)

278
19.2
19.7
17.6

8.0

92

81.28
397.63
225.8
174.25

34.17

37.61

NG



TABLE 1.6.10

Summary of Results and Sensitivity Analyses
(Land Renting Option)

Capital cost
Annual O&M cost

Net Present Value @12%
Economic Internal Rate of Return

Sensitivity Analyses
Variable

Capital Costs

O&M Costs
Fisheries Losses
Reduced flood losses
Total Benefits

Incremental Net

Crop Income

Delay in full benefits
2 years

4 years
Delays in completion

2 years

4 years

Item

Incremental Labour Requirement

Incremental Paddy Production
(including reduced Crop Damage)

Incremental Crop Income
(including reduced Crop Damage)

Base

Case

18.6
18.6
18.6
18.6
18.6

18.6

16.5
14.9

15.5
139

867.4 Tk.m. (economic prices) construction period

26.9 Tk.m. (economic prices)

476.7 Tk. m. (economic prices)

18.6 %
Economic IRR (%)
Change in Variable
+10% +25% +50% -10% -25%
17.5 16.0 140 19.9 223
18.4 18.2 178 18.8 19.0
18.3 17.9 17.2 18.9 193
18.8 19.0 194 18.4 18.2
20.2 224 25.8 16.9 14.0
20.1 221 25.1 17.0 145
TABLE 1.6.11
Principal Agricultural Benefits by Zone
Unit Zone
A B Cc
million mandays 1.714 1.246 0.971
000 tonnes 45.24 2791 28.16
million Taka 92.98 95.50 93.93

J.6-10

283
194
20.0
17.8

7.9

92

0.401

13.34

39.75

Years

Switching

81.49
398.22
22536
174.80

34.22

37.66



A

Inspection of Table J.6.6 shows that the major portion of benefit is incremental crop income. The percentage
contributions to crop income of major crops are given below (after deducting irrigation costs)

Present / Fwo Future with
boro 45% 51%
LT aman 16% 16%
HYV aman 6% 10%
B aman 8% 5%

Flood damage benefits account for less than 10% of all benefits, whereas fishery losses are the equivalent of
just over 3%, even though an annual loss of over 3600 tonnes is anticipated.

Inspection of Table J.6.9, Summary of Results and Sensitivity Analyses gives the results of various tests of the
project’s sensitivity. These indicate that

o the project is insensitive to increases in capital costs, O + M costs, fishery losses and reduced flood

losses.

o the project is reasonably sensitive to reductions in crop benefits delays in construction and delays in
achieving full benefits

A number of additional sensitivity tests have been undertaken.

1) Fish losses increased by 50% (to 165 kg/he of lost flood plain) : IRR = 17.1%.
2) In addition to the above, no infrastructural damage benefits are included : IRR = 16.2%.
3) In addition to 1) and 2) above, no crop damage protection benefits are included : IRR = 15.4%.

These tests show that the relative importance of the above items within the analysis is not great.

If no increase in HYV aman is included in the "future with" cropping patterns and that all increases in T. aman
are the local variety, the IRR falls to 16.3%.

If on the other hand, the full area of HYV aman is planted in both the "future without" and "future with"
project situations, the IRR increases to 22.3% which can be regarded as the highest possible rate of return.

If the incremental area of boro is halved the IRR falls to 13.0%, clearly demonstrating where the project may
be vulnerable.

AR J.6-11



Project Mitigation

A major disadvantage of the project as formulated above is that it could require the compulsory purchase of over
500 hectares of agricultural land. This is likely to be socially disruptive and, if past experience is a guide, may
well delay the project’s implementation. A strategy to overcome this has been devised whereby 3600 hectares
are rented by the project for one season (3-4 months) (about 1000 ha/yr of construction) and used to dispose
of the spoil, raising ground levels by about 30 cms. In order to preserve soil fertility, costs for removing and
replacing the top soil have been included for half of the area (1816 ha) where sandy soils which farmers would
not welcome on their lands are likely to be encountered. Overall this option is more expensive than the former
in economic prices, but not significantly so and It produces a slightly higher IRR of 18.6%. A summary of
results for this option is presented in Table J.6.10.

It is this option which is recommended for implementation.
J.6.3 Financial Analysis
J.6.3.1 Farm Models

Financial analysis of farm models is restricted to Zones A, B and C. Zone D is excluded as only minor changes

in both dry and wet season cropping are expected.

Farm models have been prepared for each farm size (marginal small, medium and large farmers) and for
sharecroppers where small and medium sized farmers constitute over 90% of their number. The modelling of
sharecropping systems is based on analysis of the farmer survey where it can be seen that of those farmers who
sharecrop land, the area of land rented (ie sharecropped) represents about 50 and 40 per cent of the cultivated
area for small and medium farmers respectively. Systems for sharecropping are based on an equal sharing of
output for all crops with all input costs borne by the grower with the single exception of boro, where the owner
of the land generally makes a contribution amounting to 50% of the fertiliser and irrigation costs. Thus a typical
sharecropper receives 75% of the product over the entire farm if he is a "small sized" farmer and 80% if he

is a "medium sized" farmer.

The results of the farm model analysis are presented in Tables J.6.12, J.6.13 and J.6.14 for Zones A, B, and
C. They are based on average cropping patterns and farm sizes for each Zone, and demonstrate that both owner
occupiers and sharecroppers will benefit from the project if they adopt the proposed cropping patterns. Clearly
some farmers will benefit more than others, most notably those who are either enabled to grow a boro crop or
who are benefitted by an improvement in flooding regimes. Equally important is the fact that the farm models
suggest that noone will be worse off, although those farmers whose flooding regime is not significantly

improved and who do not have access to increased irrigation supplies will experience little change.

ANX-J-NN 1.6-12



0 0 688BE 12LE OMJ Sssal M4
0 0 TL9ET T9€EET YitM 2anang
0 0 £BLE 0F96 INOY3ITM 21In3ing
0 0 £EBL6 ov96 luasaid
£8°1 £ES°0 £E8°1 £S°0

T ©3 TI TW ©3 TT TH ©3 TH TH 031 TH "

2d£y puey ut sebueyo butumsse s90TI4d TeETOUBUT] 3B 22zTs wrej abersae 1ad suinijey 1addoaosareys

0 0 ¥502 ST0Z 6LS LS OMJ SSaT Md
0 0 LEBTT SS9TT ZLIET 19€€T y1TM =InIng
0 0 £8L6 0¥96 £60€T 06LZT IN0Y3ITH 2ININg
0 0 €8L6 0996 €60€ET 06LZT juasaig
1 T1 W TH TH TH

unmyipaW  TTeWs unypad  T1eWs unytpaW = TrRWs
adA3 puel ut sabueyo ou butunsse sa071d TerouruTd 3® ey rad suiniay zaddoioareys

0 0 0 0 S1¥9C FOLTT 8616 Z6ST OMd ssa] M4
0 0 0 0 TILEB 6Z0SE LLZST LILY YaTM =Inaing
0 0 0 0 S6ZLS 99%¢c 0800T STIE INOYITM 3Ining
0 0 0 0 S6ZLS 997€C 0800I SZIE Juasaid
SL'S €8°T €5°0 Z1°o0 SL°S E8°T €570 Z1'o SZTs UWIey

2dk3 puel ut sabueyo Hurtumsse saoTIgd [eTOUBUTS 3B 2215 wie] aberaae 1ad suiniay

0 0 0 0 ELLY EV8BL £998 €190T1 OMd 8S3T M4
0 0 0 0 voviz EGEET Z9bse 8PFPIE Y3ITM =anang
0 0 0 0 169¢1 0TSST 00891 vEBOZ ANOYITM |anang
0 0 0 0 169%1 01S8ST 00891 FEBOZ jussaid

TH ©3 TT TH ©3 TT1 TW ©3 TI TH ©3 1T TH ©3 TW "TH ©3 TW TH ©3 TW TH ©31 'TW

adA3 pue ut sabueyo butumsse seoT71I4 Tefoueufd e BH Iad suIinjay

0 0 0 0 L8y S¥9s ¥0s9 Zres 860F LzZob oesb 1289 OMJd sSaT Md
0 0 0 0 L9G61 SSTIZ EOEET 9LT6Z y9vie ESEET [4:1 414 BYPIE Y3TM 8Inang
0 0 0 0 169%1 0TSST 00891 vEBOZ 99€LT 9ZE6T Z8s02 9Z9¢%Z INOY3lTH 2aning
0 0 0 0 169%1 0TSST 00891 vesoz 99€ELT 9zZ€61T 78502 9Z9vZ juasaigd
TI 11 TI 11 TH TH TH TH TH TH TH TH

abxeq unfpaW  [Teus Teutbaey abieq untpapn T1eWS Teutbiey sbieq untpapW 11eus Teutbrey

ST2POW wIed VW ZANOZ TTeyY)eON

- ad£) pue] m uu:a:.u ou Surumsse s9011] [vUBUL] B Bl Jad &Bamm

'yl a14avil

J.6-13



SIS

¢BLET
B89Z€I
89CZEL

abxeT

adky puer uy ssbueyo butumsse

€82

¥90bI
ZBLET
ZBLET
11
umypaH

V9E

6Z6ST
§96ST
§96ST

Treus

adf3 puey ut sabueyo ou bButumsse

65652

POELL
SPLIS
ShLIS
9Z°¢

2d&3 puer ut sabueyo butumsse sadTI4d [ETOUBUT] 3j®

¥SS9
zz861
89ZET
89Z€1
TW 03
£6b 6912
16L02 Zz861
L6202 €S9LI
L6202 £S9LT
1 ™

Teutbiey abxe

ad£) puey u1 afueyd ou Funumsse sOLY [EPUCUL] je vl Jod swn)ay

8B60T

099T1¢
ZLeoz
ZLe0z
69°1

SZEL

LOTTIZ
ZBLET
CBLET

TI TH 03 T1 TW ©3 TI TH 93 'TT TH ©3

s90T1Id TeToueUTd

qe 2z2T1s wie] abeisae 1ad

0ELY 18S¥
1Z9¢1 preci
Z68L [ A:
Z68L £ECB
69°1 £S°0

8bIc

LS 2 A
992zl
99221
69°1

9z

8ZrbI
€0zl
€0zl
£ES°0

TH ©3 TI TH ©3 TT TH ©3 'TW 'TH ©3 'TH

suiniay Jaddoioaieys

Lee vaz GGE Z19 Zh6 816I
8118 Leb8 1Z9Z1 L AR: XA PLPFPI 8ZFFI
Z68BL £EC8 99¢eTt €0ZZ1 CLYET 0T6ZI
Z6BL £EEZB 99¢2¢c1 €021 ZLPET 01621
TI 1T TH TH TH TH
umtTpsaKW T1ewWs unypaW  [1ews untpad  [Teus
saoT1d TeToueurd 3e ey 1ad suiniay isddoiosieys

ETLY bobl 209zl ISTd PEST FSS
ESOFI 6vbY RAAE:] 06BEE Z6LFT LLSY
6£E6 Syo€ 98BS 6ELBT LS6ZT £EZoVv
6EEBL ShoE 9889 6ELET LSBT £Z0¥
£S°0 ST0 9Z°¢€ 69°1 €570 ST°0

9G68BL

TZveL
S96ST
G96SI

£9€6

09962
LezoZ
LeZoZ

TEZE LoLe
vesoe £6622
£G9LT gzZeel
ES9LT 9ZB6I1

2z1s miej abeiaae

LSOE

£EG9b2Z
G6S12
G6S12Z

TH TH 03 "TH "TH ©O3

2dk3 puer ut sabueyo butunsse sa0TId [eToueuTd 3e ef

1821

LOTTZ
92861
92861
TH
umyTpsH

9zZ8I1

1§44 %4
S6S1T
S6STT
TH

TTeus

ovez

0996¢
1Z89¢
12892
TH

Teutbiey =sbieq

€19 ATdVL

9061 8581
v880Z  €£652C
8L68T SELOT
81681 SELOZ
TH R
unypan

SoLe

£69¥C
8yelz
8v61z
TH

TTRWS

1ad suiniay
S69¢€
9160¢
1Z89Z
1Z892

TW TH ©3 'IH

1ad suinjay
Zvey
91IG0E
PLISZ
vL9ST

TH
Teutrbien

ST9pOW WwIed d FNOZ

oMJ4 ssa] Md

YiTM aIning
INOY3ITM 2Ininyg
quasald

OMd ssal Md

yITM @aning
INOYITM 3ININJd
Jjuasaid

OMJd ssa] M4

Y3aTM a2Ining
InoyitMm aaningd
quasald

9ZT8 wIed

oMd ssaT Md
YaTM aanang

INOYITM aIning
juasaid

oMd ssa] MJd
Uitk aaning

Inoy3lTM @2Ining
juasald

TTeYYeON

J.6-14



96¥

PIEET
81821
BIBCI

abxeq

2d43 puel ut ssbueyo ou Hujumsse

SZs

6ESET
STOET
STOET
1
unypan

TES

962ZSIT
STLPT
STLYT

TTeus

8v¥p

PbSL
S60L
S60L

TI
UnTpsH

2dA3 puel ut sabueyo ou Butumsse

Levee

LTIVLL
0666F
0666%
EE'E

toLzZt

£€zee
(24738
CTSET
L1

9rPS

IBZFI
seBes
SEBB
0s°0

BBBS 6Z8S
EB6C1T BLIET
S60L 6VEL
S60L 6VEL
L1 0s°0
TH ©3 TI THW ©3
§30T1d TeTOURUT4 I 22zTs wiel abersae 1ad
£E1v 6T6T Z91¢2
T9LL EB6TT BLIET
6VEL vS011 STIOoIT
6PEL F901TI GI0TT
TT TH TH
TTeus Eﬂ._.ﬂ.mz TTeus
S80T14 TeTroueurd 3e ey iad
0091 90612 LBIB
60G¥F 6LTGE LBTISE
6062 PLZES opooLz
6062 bLZE9 oooLe
£1°0 EE"E LT

SkSE ¥99¢
BOSFI 6L9FT
¥90I1T SIOTT
¥90T1T STOTT
L1 0s°0

TT TH ©3 TW 'IH ©03 W

suiniay Iaddoioaieys
BLYT 6LBT
BO9tvI 6L9FT
Te6Z1 10821
[£621 10821
TH TH
unypanw TTeWs

suiniay reddoioaieys
gt EZTIT
SFPSIT 908¥%
08LIT €B89¢
0BLTT £89¢
050 £1°0

@2dk3 puey ut sabueyo Butumsse §80TId TeTOUBUT4 3e 92ZTs wIiej] aberoaaw

€EE0L

16861
8IBZT
818BZI

TH ©03

ELS 9Z9¢

B966T TS86T
G6E6T vzZotl
G6EGT yzzot
T W

Teutbiey abieq

L9bB

[4:3 254
STOET
STOET

9L06

¢0BEZ
SZLvI
SZLYI

L9901

¢900¢
S6E6T
S6E6T

LT19S

Ivele
PZZ91
peeZot

86FS

BSPEZ
0oo08T
00081

BOT19

18 2814
PE96T
PE9ET

TI TH ©3 TT TH ©3 TI TH ©3 TT TH ©3 TW TH ©3 TH TH 03

2dAk3 puer ut sebueyo butumsse §80T1d [eloueuTrd 38 eBf

[4:3 43

Z8¥1Z
00081
00081
TH
unypon

891F

Z0BEZ
PE9ET
PE9GT
TH

TTeuws

01SS

Z900¢€
(43 44
(453 44
TH

9G8E

18 4:2%4
S86LT
SBELT
TH

Teutrbxey sbiet

S96¢

8SkET
£€6vo0e
E6F0T
TH
umypap

BGSE

1¥LS2Z
EBTZZ
£EBIZZ
TH

TTeus

I1ad suanjay
BB¥L
0F¥0ZE
r413 14
Z6sbhe

TH TH 23 "THW

Jad suanjay
6S9F
ovozZe
I8€ELZ
IBELZ

TH
Teutbrey

ST®POW wIed D ANOZ

ad£) puey ur aFuwyd ou Fujumsse sNLY [ERURUL] Je B Jod swanjy

ol

qJ1dv.L

OMd sS3T Md

Y3IIM 3Inang
INOYITM 2InInyg
juasaigd

OMd SsaT MJ

YyiTM 2Ining
INOY3ITM 2Inanyg
juasaid

OMd S82aT M4

YiTM @2anang
INOYITM =2an3ng
juasaigd

2Z71s wIied

OMd SSIT MJ
Y3TM @anang

INOY3ITM 2Inang
jussaig

OoMd 8837 MJ
YITM 2In3ng

INOY3TM 2InIng
juasaid

TTeyyeON

J.6-15



While the farm models suggest that it would be in their own interests for farmers to make use of the
opportunities which the project should generate, there are constraints which may hinder development. There
is little doubt that the major crop rotation proposed, boro followed by T. aman, is the most preferred amongst
farmers. It is popular because it allows farmers plenty of time hetween crops to organise and prepare for the
next one and a reasonable window in which to plant and harvest the crop. In addition there is no doubt that
LLPs are the preferred (and cheapest) mode of irrigation. The constraint which might delay its implementation
is the poor access which farmers have to credit with which to finance the purchase of LLPs. However in the
past, this has not proved a constraint when farmers have been able to finance the purchase of LLPs out of
savings and loans from other family members. Whether the sudden availability of extra water and consequent
high demand for LLPs will stretch these resources too severely is unknown. It is possible that the banks will
also see that the project will provide an opportunity for them to do more business and streamline their

procedures to make credit more accessible.
J.6.3.2  Funding of operation and maintenance costs.

It has never been the practice in Bangladesh to recover operation and maintenance costs for improved drainage.
There are many reasons for this but the most important are that it would be extremely difficult to devise a

system that is fair and more practically. very hard to collect the fees.

Irrigation changes are simpler to organise because they can be levied on the pump owner / operator whom it

would not be difficult to register.

The justification for such an irrigation fee 15 that those with access to irrigation are likely to benefit from the
project more than those with none. In financial prices, operation and maintenance of the project will cost Tk.
39 million per year which is equivalent to Tk 1325 per hectare of land irrigated trom the khals. Provided that
the fee is used to maintain the system in such a way that water supplies are guaranteed and those paying the

fee can see their money is well spent such a charge would not be excessive.

It is likely that irrigation changes which are currently rather high in Noakhali and probably include a "scarcity”
value of water will decline atter implementation of the project to similar levels charged in Gumti. With
increased competition between pump owners’ farmers may even experience no increase in charges beyond

current levels.
J.6.3.3  Capture Fishery Losses.

It is extremely difficult to mitigate against losses of "common good" low value wild fish as these are thought
to provide a significant proportion of the animal protein consumed by poorer sections of the community. While
commercial aquaculture can make good the loss in fish catches (which in Noakhali North Project requires less
than a 20% increase over current production levels), production from commercial ponds is high value carp
which are beyond the budgets of the poor. In these circumstances the only realistic mitigation which can be

made is to increase incomes sufficiently to enable the purchase of replacement protein.

ANX-1-NN < 1.6-16



Employment in agriculture is expected to increase from 27.8 million to 32.11 million days in the future, an
increase of 4.3 million days. The amount of time spent catching fish is expected to decline from 2.5 million
days to 1.6 million days, a decline of 0.9 million days, which gives an incremental net gain of 3.4 million days.

4.3 million days at Tk 43 per day is worth Tk 185 mullion in wages which exceeds the total value of all fish
losses by two times even, if they are valued at Tk 25 /Kg (an assumption which places no value on the
fishermen’s time). In addition it is unrealistic to assume that the landless, and very small farmers catch 100
percent of the fish caught. Thus, provided those sections of the community who are vulnerable in this respect
secure the same proportion of additional work as their share of the fish catch, they will at least have the choice

as to whether to replace the lost protein or not.

ANX-I-NN 1.6-17
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APPENDIX J.I

ECONOMICS OF MINOR IRRIGATION

Costs used in project economic appriasal

;

Specification

The attached tables show the cost of different modes of minor irrigation. Capital and operating costs have been
calculated for a range of different technologies. These include:

APPN-J_|

LLP 1 - 0.7/1.0 cu.sec pump irrigating 10 ha, using the same 8hp engine as a STW.

LLP 2 - 2 cusec pump irrigating 20 ha.

STW - a conventional STW using a Japanese engine. Although many STWs have cheaper
Chinese engines, these are slightly less fuel efficient and have a shorter life (crankshfts usually

break after 2 or 3 years, so their overall cost has been calculated to be slightly higher than
the Japanese engine.

DSSTW - as for the STW but in an unlined pit 1.5 m deep.

SFMTW 1 - force mode shallow well for areas where there is gas. Although it uses the same
engine, it has higher output that the STW as it would not run into suction problems at the end

of the season.

SFMTW 2 - for areas where there is also a salinity problem as well as gas - this well skims
of fresh water from a shallow fresh upper aquifer.

SFMTW 3 - a larger version of SFMTW 1
DFMTW 1 - a 1 cu sec version of a DTW for deeper aquifers.

DFMTW 2 - a 2 cusec DTW similar to existing wells but with materials and costs adjusted
to make it more appropriate for private sector investment.

DFMTW 3 - a special well for the conditions of the saline area of Noakhali.



2 Capital costs

The screen cost of SFMTW 2 is high as its a large diameter screen into which the pump in

placed.
Capital costs annualized over the life of the well/pump at an interest rate of 12% per year.

The pump survey showed that less than 10% of engines are used for other purposes in the off-
season so no allowance has been made for this extra income.

The cost of water channel construction (unlined earth) has been calculated for different well
options. The length of channel per ha irrigated and the average cross section rises as the
command area increases, as more and bigger channels would be needed. The cost is purely

that of labour for earth moving.

3. Operating Costs

APPN-J_I

Hours of pump operation are all well within normal limits. The relative short hours of LLP
2 and DTW 2 indicate that command areas for 2 cusec pumps are more likely to be limited

by management/distribution issues than by pump capacity.

Pump and engine efficiency is based on the DTW II Project Technology Report. The
efficiency of centrifugal pumps in STW is lower than the same pump in LLP or FM pumps

as they reach suction limits when water levels fall.

The static water table varies between modes to reflect the varying conditions that they would
be used under.

Draw down is based on well output and well yield - the 2 cusec DTW 3 is 12 It/sec/m, the
1 cusec DTW is 10.29 (as screen diameter 1s smaller) -this is also used for the FMSTWs -
and STW/DSSTWs, with crude and cheap screen only get 6 1/s/m.

Total pumping head is SWL + draw-down +2% friction loss + 1 metre above the surface.

Fuel consumption is calculated as cu.m. water + 275 + pump efficiency X 0.25. It gives
similar fuel consumption rates to the DTW II report for DTW, but rather less for STW.

Fuel cost is Tk14/1t plus 10% for oil. Costs have not been calculated for electric pumps as,
although the financial cost is lower, the economic cost is similar to that of diesel as the high

cost of rural power disrtribution needs to be taken into account.

Spares cost as a percentage of engine and pump cost per 1000 hours of operation. 10% is
added for mechanics charges.



APPN-J I

il The cost of the pump operator is the hourly wage rate times the annual hours of operation.
However as operators do other work such as water distribution, only a third of a man is need
for the LLP, STW and SFMTW, and half a man for the DTW.

s Water guard and channel maintenance as based on the cost of one man per day of the season
per 30 ha irrigated.

k. Miscellaneous costs include annual re-excavation of DSSTW pits.
Total cost per ha indicates that:

LLP is significantly cheaper, at a cost of under Tk2,500 per ha per year.

DTW and DSSTW are more expensive, at over Tk5,500 per year. The special DTW 3 for the special
saline conditions of Noahkali is particularly expensive, suggesting that development of alternative
surface water supplies is a more feasible option.

There is little difference between STW and SFMTW. For small command areas STW remain the
cheapest option, and will continue to be prefered due to their lower capital costs. Howver SFMTWs
do provide a low cost option,even at slightly greater depths to water than STW and DSSTW: - but this

is a new and largely untried concept in Bangladesh.

Costs have also been calculated at economic prices using conversion factors determined by FPCO.
Irrigation costs are substantially lower than at financial prices, but the relative ranking of the different
modes and technologies remain broadly similar.

The cost of traditional irrigation has been calculated as the cost of two operating a swing basket
for a 90 day period during the boro season. This amounts to Tk7,200 per ha in financial prices or
Tk5,400 at economic prices. This is substantially more than alternative sources such as LLP and
STW. In fact what the farmer is paying for with his own labour is a saving on hiring a mechanical
pump. Therefore the labour cost has been reduced by 50% which puts it between an LLP and STW.
In practice actual labour use may be less than 180 days per ha as farmers apply less than optimal
amount of water. There is evidence from Gumti (but not Noakhali) that traditionally irrigated boro
does yields less (and also gets lower levels of fertiliser).

Crop budgets at financial prices include irrigation costs based on fees charged in pumps surveyed in
the Gumti II irrigation pump survey. An overall fee for irrigating boro has been calculated using the
average for different modes wieghted by the proportion of modes found in the region. The cost for
other crops has been calculated according to the proportion that their fees are to the boro fee. It is
assumed that local boro only needs half the irrigation of hyv boro as it is grown in naturally wet
places. In both Noahkali and Gumti a flat rate irrigation fee is the normal method of charging for
water, rather than a share of the crop.



Appraisal of Shallow Force Mode Tubewells

In some parts of the region farmers complain that groundwater supplies are limited and STW run dry towards
the end of the season. Although recharge may be sufficient to support a larger area of irrigation, the aquifer
may lack suffient storage in its uppermost layer which is easily accessible to STWs. As the water table falls
the STWs’ suction pump reaches its limit and the operator has to reduce the rate of pumping by slowing the
engine. This in turn makes the pump less efficient in terms of energy needed to raise water and the reduced
supply also limits the command area.

Table 2 and Figure 1 compare the cost of
three technologies, STW, DSSTW and

SFMTW, with the depth to water table CORF oF ETEQ&IEL::HIG“'ON
varying from 2 to 5 metres. The STW, with

its low capital cost, produces water most
cheaply when the water is within 2 m of the - |
surface, but as soon as the water table starts i el
to fall, it is worth deep setting the STW to 5!

maintain pump efficiency. It is prehaps

surprising that more STW are not deep set -

which only tends to happen as the water gh=1 " M L . ) ;
EA BE [T 3 -l -5 Lo
table falls out of reach of the suction limit. S
A . 0 M 4 NP b oY
The SFMTW has a higher capital cost, but

its efficiency is not effected by the depth to

the water table. At over 2.5 metres the
SFMTW becomes a cheaper water source than the STW, but the DSSTW maintains its efficiency up to 4.5 m -
and if the pit were deeper than 1.5m its advantage would be continued further.

This analysis indicates that both DSSTW and SFMTW can provide an enonomic alternative to STW in situations
where the water table has fallen sufficiently to reduce the efficiency of STW operation.

APPN-J 1 4



WATER CHANNELS

Type of well
Command area
Channel lengtivha
Ave. cross section
Cu.m. soil per ha
Cu.m. dug per day
Cost/person—day
Cost per ha

Cost per well

SPECIFICATION

Discharge Usec
Command area

Pump chamber = m

Screen length — m
Blank casing — m
Welldepth — m

CAPITAL COST

Prices:
Pump chamber
Well screen
Blank casing
Installation

Costs:
Pump chamber
Well screen
Blank casing
Other costs

(financial prices)

per metire
per metre
per metre

per metre

Total well components

Engine and pump

Installation & pit
Water channels

Total capital

Assumed life

years

Capital cost (incl.channel)

Cost per year — int. = 16%

Totalhalyr.

150

450
500
950
26500

37050

37050
11315
1132

150

450
500
950
66250

19200

26387
1319

COST OF MINOR IHRIGATION

180
150

2160
2700

6560
26500
2160
2160

37380

37380
11416
2537

DSSTW SFMTW 1 SFMTW 2 SFMTW 3 DFMTW 1 DFMTW 2DFMTW 3

45
0.6

3

40
430
2160

b

Egs.s

g

S
o

€2 .3

3600

11.0
80
0.9
72

3

40
960
10560

15.0
20
0.9
81

3

40
1080
16200

20
20
0.9

-1

3

40
1080
23760

15.0
90
0.9
81

3

40
1080
16200

DSSTW SFMTW | SFMTW 2 SPMTW 3 DFMTW 1 DFMTW 2 DFMTW 3

4.5

12
18

180
150

2160
2700
1700
6560
26500
3160
2160

38380

38380
11722
2605

15
7.5
18
12
0
30

330

330

5940

10000
18820
51500
10800

84720

10

B4T20

17529
2337

15
7.5

330
1280
330

3960
15360

10000

29320
51500

93420

10

93420

19329
2577

23
11.0

656
340
400

6120
11808

12000
29928
63000
16800
10560

120288

10

120288
24888

30
15.0
21
18
21
60

1250
656
623
500

26250
11808

15000
66141
74500
33000
16200

189841

10

189841

39278
2619

1608
656
623
780

38592
15744
13706
93042
200000
59280
23760
376082
10

376082

3537

30
15.0
27
18
105
150

1250
656
623

33750
11808
65415
15000
125973
74500
140400
16200

357073

10

357073

73879
4925
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LLP1
OPERATING COSTS (financial prices)
Requirements
Water: mm/season 740
Peak: mm/day 0.8
Length of season 140
Hours of operation
Per day: peak 13.54
Average 7.34
Total per year 1027
Pump/engine efficiency 50%
Static water level metres 3.0
Drawdown — m metres 0.0
Total pump head metres 4.1
Fuel consumption litre/hr. 0.53
litre/yr. 546
litre/yr. 55
Operating costs
Fuel and oil 8407
Spares cost as % of pump/engine
Cost per 1000 hours per yr. 4%
Taka per year 1089
Mechanics charges 109
Labour cost operator 1712
Water guard/channel maint. 1400
Micscelleneous costs & pit 300
Total cost per year 13016
(Operating) per ha 1302
TOTAL ALL COSTS PER HA 2433
Total cost per ha/mm 3.29
ECONOMIC PRICES
Capital costs: C.F.
Pump chamber 0.61 0
Well screen 0.61 0
blank casing 0.61 275
Other costs 0.87 435
Total well components 710
Engine and pump 0.62 16430
Installation & pit 0.87 0
Water channels 0.75 7200
Total capital cost 24340
Cost per year — int. = 12% 6752
Total/hafyr. 675
Operating Costs ef.
Fuel and oil 0.63 5296
Spares 0.62 675
Mechanic 0.87 95
Operator 0.75 1284
Water guard 0.75 1050
Miscelleneous 0.87 261
Total 8661
Total per ha 866

TOTAL ALL COST PER HA 1541

LLP2

740
9.8
140

9.67

e

3.0

4.1
1.49
1092
55

16813

4%
1944
194
1223

450
23425
1171

2491
337

275
435
710
41075

14400
56185
15586

10592
1205
169
917
2100

15375

1548

740
9.8
140

15.23

1155

8%
3.0
1.3
54

0.37

431

4%
1225
122
1926
630

10848
2411

4048
6.69

1318
1647
1479

16430
1879
1620

24373
6761

4186
759
107

1444
473
261

1607

3109

DSSTW SFMTW 1 SFMTW 2 SFMTW 3 DFMTW 1| DFMTW 2 DFMTW 3

740
98
140

15.23

1155

8%

L3
7.0
0.48
553

4%

122
1926
630
1300
13724
3050

7.65

1318
1647
1479

16430
2749
1620

25243

1556

5368
759
107

1444
473

1131

3619

740
98
140

13.54
7.34
1027

55

9.2
0.90

50

14225

4%
2116
212
1712
1050

19914

4992
6.75

1757

14080
31930
9396
2700
58106
10284
1371

1312
184
1284

13051
1740

3111

740
9.8
140

13.54
7.34
1027

55
1.3
7.9
0.77

43

12245

4%
2116
212
2568
1050

18790

5083
6.87

2416
9370

31930
7830
2700

62945

11140
1485

7714
1312

184
1926

522
12446
1659

3145

740
9.8
140

12.95
7.02

55

8.9
L34
1315

20250

4%
2476

2456
1540

27670
2515

4778
6.46

3733

10440
21376

14616

82972
14685
1335

12758
1535
215
1842
1155

18114
1647

2982

740
9.8
140

13.54
7.34
1027

2100
750
49643
3310

5928
8.02

28710
12150
131296
23237
1549

25741
1898

1926
1575
653
32058
2137

740
9.8
140

9.93
5.38
753

55%
9.0
5.0

15.3

5.46

4109

63278

3%
4519
452
1883

1000
74212
3373

6910
9.34

23541

8361
21750
63256

124000
51574
17820

256649
45423

393
1412
2310

47652
2166

4231

740
9.8
140

13.54

132

2653

40858

4%

2568
2100
750
49643
3310

8235
11.14

20588
7203
39903
13050
80744
46190
122148
12150
261232
46234

25741
1898

1926
1575
653
32058
2137

5219



$80¢
wwn
OBERE

01z

0s1
081

0E
81
Z1

#E

s

D

¥

s09z
i
0BESE

08ese

091z
091E

0959
ooLt
00LZ
M1z

09
0s1
081

0E
81
z1

ot |
-

¥

561
L
0BESE

0BERE

09
0s1
081

0E
81
|
0
09
o
oy

£951
Ll
0BEBE

08E8E

(1]
mie

0959
LU
00LT
01z

051
081

0g
81
A
0
SL
4
SE

€951
weL
0BESE

08E8E

091z
091e

0959
00L1
00Lz
w1z

09
0s1
081

0g
81
[
0
SL
4!
0E

£951
L
0BE8E

0BERE

w1z
1€

0959
00LT
0oLz
091z

09
051
081

0€
81
4
0
st
z1
§T

£951
wn
0Bt8E

OBERE

M1z
mie

0959
0oLl
0Lz
M1z

0g
81
4
1]
gL
[4!
0t

8ETT
PBLOL
ozig

01

0zLvs

009

00801
00518
0Tesl
00001

088T
oves

0Eg
0¥T
OEE

ot
0

71
81

L
a1
os

BETT
¥8LO1
0zig

01

0ZLYS

009¢
00801

0z8s1
00001

088T
or6s

00g
(1133
0¥z
OEE

o€

4}
81

BETT
¥8LIL
ozie

01

0zLvs

009¢

051§
0z8s1
00001

0887
0r6s

00t
(]33
ove
[1]%3

Dg
0

4
81

L
4}
oy

BETT
¥8LI1
0z1is

01

oLys

009¢
00801

0z881
00001

88T
0F6S

Dot
0tE
{114
OEE

113

4}
1

st
zl
5 3

BETT
F8LIT
ozins

o1

0TLYS

009¢

00801
00518
07881
00001

088T
0v6s

00€
{113
(14
O£E

0t
0

(41
81

5L
z1
0t

8ETT
PBLOL
oziig

01

0ZLYE

009¢

00801
DOS1S
07881
00001

0882
or6s

(133
0¥T
{1133

(1]

4!
81

BETT
¥8LI1
0zis

01

0ZLrE

009€
00801

0z881
00001

0882
0r6s

00€
OEE
ovZ

0g
0

71
81

SL
1
0T

SOLE
95811
0788¢€

0860%

091z
009¢
00S9T
L
00L1
owlr
088T

001
0£T
orz

0

4}

Te

s
oy

mwie
95811
0Z88€

orl¥

001
0tz
oz

0E
81
Z1

e
9
¥t

SE9T
95811
0788€

0860%

01z
009¢

L8
0oLl
oy
0887

oo1
{1}
0¥z

0f
81
Z1

s
8
0E

9L61
95811
0Z88E

0860%

M1z

001
0€T
{1} 44

0€
Bl
Z1

09
01
§T

MISSA MISSA MISSA MISSAd MISSA MISSA 1 MINAS T MIWAS T MIWNAS 1 MINAS T MIALIS T MIWAS | MIWAS MIS MIS MIS MIS

HIHV.L HHLVM OL SHIdHA INTHHLIA LV SdWNNd SAON Y04 ANV NOLLINS HO 150D 40 NOSTHVAWN 0O

1851
95811 1eak djs0n
0Z88¢€ 1503 [eide
s ] poumssy
0860 [aides o],
0912 SPUURYD PIem
009¢ 1d 7 vopepesuy
00592 dwnd pue smBagy
L siuauodwod [pa [no ]
00L1 5500 BYQ
orly Fupseo yueg
0882 U128 [P
0 nqueyd dung
5500
001 wuone[esu]
0£Z w/Rugses yuejg
ovZ W16 [P AL
0 w/aquego dumg
153014
(s90ud reouvny) § 1500 TV.LIAVD
(T3 w - qdop [P
81 w — Suped yueg
4| w — pius| wang
0 w — rqueyd dung
L EII PURLILO.)
4 295/ 2Bresiy
0z (e wem o) pdaqq
MmIS NOLLVOIAIDHdS



ANNEX K

COMMENTS AND REPLIES ON
THE DRAFT FEASIBILITY STUDY REPORT
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PREFACE

The comments in this annex were received between 15th August and 21st September 1993 on the nine volumes
of the draft final report issued in mid-July 1993.

The consultants have reviewed the comments and replied to all of them indicating, where appropriate, what

action has been taken to clarify or correct errors or omissions where possible.

A number of the comments request information or studies which were beyond the scope of the TOR or would
have required resources of time or manpower not available under the current contract. No remedy is possible
in these cases except through further studies which in some cases the consultant has recommended.

Of the Agencies submitting comments only FPCO have indicated categories and therefore only for those

comments are categories indicated.



COMMENTS

AND REPLIES

NOAKHALI NORTH DRAINAGE & IRRIGATION PROJECT
(Draft Feasibility Study)

1. Main Report - Volume 1
Comment | Comment from The Directorate of Planning | Replies & Action
Nr (General, BWDB)
M.1 Page 14, Sec 1.3.1
The gross area stated in location should | Noted the figure on page 1-7 is correct, and that on page 1-4
be same as in page (1-7) section 1.3.5 | is simply rounded.
under the title soils and Agriculture.
Corrected
M.2 2. Page (1-6) Sec 1.3.3
Climate Hydrology
Construction year of the cross dams nos 1 | Noted.
and 2 stated in this page may be corrected
as illustrated in page (1-8) under section | Corrected
1.3.8.
M.3 3. Page (1-9) Sec 1.3.9 Noted
Irrigation Development
As stated, Existing Irrigation is indicated | Figure 1-4 now inserted
in figure 1.4 but the figure is absent
which may be incorporated.
M.4 4. Fig.2.3 The principal drainage path for the project area is however
Meghna Water Surface Profile via WAPDA/Rahmatkhali Khal, for which a profile is given
in Figure 10.2. The year 1980-81 was selected as
An additional water surface profile along | representative. More recent data would give the same result.
Meghna-Dakatia (Daulat Khan-Chandpur-
Hajiganj-Laksham) could better focus | In any case the aim of the figure is to illustrate the
hydrological situation of the project area, | relationship between Meghna levels as the drainage control
using recent years data in stead of 1980- | on the area with flood plain levels.
81.
No action
M.5 5. Page(2-3) Sec.2.1.4
Flooding Characteristics
The Statement regarding flood free area in | The figure of 20% quoted in Section B.3.2.1 of Vol. 2 is in
this section is also confusing with section | error, and should read 7% as should the second figure
B.3.2.1 of Vol.2. An area - elevation | quoted in Section 2.1.4 of Vol. 1. The sentence is to be
curve presenting also flood level may be | reordered for greater clarity. See also reply to Nr. 7 below.
incorporated to focus the flooded area &
flood free area. Section B.3.2.1 of Vol 2 corrected
M.6 6. Page(2-4)
Water level and flow Data,
Stated water level & discharge stations | Noted.
have not been actually shown in figure
2.1 which may be shown. Stations added to Figure 2.1

<\sera\Comml.ser
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Comment
Nr

Comment from The Directorate of Planning
(General, BWDB)

Replies and Action

M.7

i

Page(2-10) Sec.2.2.3
Impacts of flooding

The statement in the 3rd, 4th & 5th para
may be conclusive after being supported
by-

(a) Area - elevation curve & presenting
flood level on it.

(b) Area - Volume curve and flood
routing considering flood embankment
along Dakatia river & draining
through open outlets channels.

Chapter 10 and Annex B give a much more detailed
discussion of the modelling results. The modelling
incorporates the type of analysis mentioned. No single flood
level area elevation or area-volume curve can represent the
entire area. The model uses 32 sub-catchments each having
its own flood level and area-elevation relationship built up
from data for each one minute square.

No action

M.8

fig.B.2.9
Areal reduction factor

From plotted points, best fitted smooth
curve may be developed.

Noted. This analysis was conducted only as part of the
general review of data quality and the derived factors are not
used in the study.

No action required

10.

Page (13-3) Sec 13.4.2
Issues to be address

Statement is the third para regarding
corrupt practices is dependent on
evidence. So, the comment is not fair as
well as does not look good which may be
deleted.

This is a summary of local people’s opinions from the
people’s participation programme, which the Consultant has
endeavored faithfully to record and summarise without
necessarily agreeing with those opinions. (For evidence see
Annex G).

No action required

11.

Sec.1.3.5 Page-1-7
Soil & Agriculture

Data on soil & Agricultural aspect of the
project area are inadequate and are
secondary in nature. No primary data on
soils, landuse, land capability & crop
suitability are provided which are essential
for the appraisal of Agricultural aspect.

Soils - Since the principal determinants of agricultural
development are the flooding regime and availability
of irrigation, rather than any intrinsic soil
properties, it was not considered necessary or a
good use of limited resources (nor did the TOR
require) to carry out new soil survey. Localised
investigation in connection with the suitability of
excavated materials being spread on fields was
however carried out (Page 1.1-14 of Annex I).

Land Use, land capability and crop suitability

- The evaluation methodology for directly relating
crop suitability (without assigning a land capability
classification) to flooding characteristics generated
by the SERM, and calibrating by means of data
obtained from the agro-socioeconomic surveys
primary data is set out in Chapter E.4 of Annex E.

12.

Page (1-7) Sec.1.3.5
Soil & Agriculture

The net cultivated area (NCA) stated to be
108718 ha may be verified with the NCA
described in page B.1-1 of Vol. 2 under
section B.1.2.

The figure in Section B.1.2 was an earlier estimate

Section B.1.2 Corrected

cz\sers\Comml .ser
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Comment | Comment from The Directorate of Planning | Replies and Action
Nr (General, BWDB)
M.12 13. Page 1-16, Sec.1.7.3 This is merely a brief description of the sampling
Survey & Investigation programme. Full details of the analyses and interpretation
are presented in Section 6.3 and Annex H (Appendix H.V).
Sampling programme for water quality is :
not clear. No data on water quality have
been provided and hence no interpretation | No action required
for water analyses has been made.
M.13 14. Fig.3.3 & Fig.3.4
Soil type & Land capability
i) A soil type map is presented in Fig. | Noted, this map has now been deleted from the main report
3.3 to which no explanation has been | but remains in Annex E, Agriculture, where a legend is also
provided. The legend also lacks | available (Figure E.2.2 and Table E.2.2).
explanation. As a result purpose of
the map is not known.
Further detail is given in Annex E, Agriculture, especially
ii) A land capability map is presented in | Figure E.2.3 and Table E.2.3, including the source of the
Fig. 3.4 which seems to be | material quoted as Annex I of the SE Regional Plan Report.
unrealistic.  Land  potentialities | The source of the Land Capability Classification in the SE
classified as good, moderate and poor | Regional Plan Report was "Reconnaissance Soil Survey
are not possible without conducting | Report of Sunamganj - Habiganj (1976), Brahmanbaria
soil survey. So, clarification is needed | (1973) and Noakhali, Comilla Sadar North & South and
for the above classification Chandpur Districts (1965-66) prepared by Department of
Soil Survey of Bangladesh, but improved and developed with
additional data available from other sources.
M.14 15. Page 3-2 Sec.3.2.2
Soils
Soils are not quantified in respect of | See reply to question M.10 above. The ToR require only
major soil parameters like soil texture, | "Necessary soil surveys........ as required". The proposal
soil permeability, soil drainage class & | and approved evaluation methodology did not include a new
fertility status. These are very important | soil survey, and hence no inputs were provided for one in
in the field of irrigation management & | the revised consultancy contract.
crop suitability determination. To identify
the above parameter, soil survey are
essential which has not been done by the | No action required.
consultant. It may be mentioned that TOR
of the project indicated for necessary soil
survey to be done by the consultant.
M.15 16. Fig.6.1 & Fig.12.2
Planning Zone
Planning Zone map of similar nature | Two copies of the same map have been provided for
have-been provided in two separate | reference from the adjacent text and for easy compansion
chapters. One at chapter 6 and another at | with adjacent thematic maps.
chapter 12. The reason may be clarified.
No action required.
©\sers\Comm1.ser 1-3




surrounding problems like shifting of coast
line towards sea, lengthening of Noakhali Khal
(the original source of drainage excess water
from the project area and its surrounding
areas) & siltation of the mouth of little Feni
River. In the Feasibility report it is proposed
to widen and deepen the existing channels and
khals discharging the excess water to Meghna
at Rahmat Khali through existing Rahmat
Khali Regulator and a new regulator nearby.

In the past it was observed in reconnaissance
survey that water from little Feni River basin
area and surrounding area of Mixed Town
used to flow toward Rahmathkhali through
Begumgan) depression.

Comment | Comments from Water Resources Planning | Replies and Action
Nr Organisation (WARPO)
M.16 The project is a complicated one due to its

It would be a risky proposition to drain all the
water from the project and its surrounding
areas towards Rahmat Khali keeping the
problem of southern part of the project area
alive.

The original natural drainage channel for the
Begumganj depression area was to the south
via Noakhali Khal but it is now ineffective due
to siltation and shifting of coast line towards
south. The coast line is likely to continue to
southwards. So it is better to find out a way to
discharge the water from Begumganj
depression to a suitable place in the
Begumganj as far as possible with a provision
of a regulator at it outfall.

This will help drain polder 59/1B otherwise
the WAPDA khal and Ramat Khali Khal and
regulator will be over-loaded with the flow
from part of the Polder 59/1A and 59/1B also
from the little Feni basin. It is true that there
would be severe problem in making Noakhali
Khal into an effective drain at its present
outfall. But it is possible to find out a new
outfall of Noakhali Khal with a provision of a
regulator towards west in Meghna River at the
southern end of Ramgati at Meghna stable
bank. This will also help drain Noakhali
North.

The consultants stand by their analysis. The proposed
alternative given in the comment would cost more (longer
drainage path) and could not provide the irrigation benefits
of the proposed scheme. Thus the economics of southward
drainage would be very poor.

No action required

c\sers\Comm].ser
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It is proposed to construct a 4 -vent
regulator on Noakhali Khal where it flows
through the old coastal embankment. The
regulator will be kept open during
monsoon to allow free drainage from the
project area as required. During dry
season the gates shall remain closed to
prevent ingress of saline tide water.

But this closing will invite siltation in the
downstream of the regulator and needs
annual removal of silt as experienced in
this region.

Noakhali south area is expanding towards
the sea (south). To fight with saline
intrusion through seepage and to keep
salt-and fresh water interface away from
the land (i.e. near coast line) during dry
season, it would be necessary to supply
water from Meghna-Dakatia-Kamla khal
system to the project area and then to
coastal area. This supply may need
pumping and this will also facilities it is
not provided now.

Comment | Comments from Water Resources Planning | Replies and Action
Nr Organisation (WARPO)
M.17 2. Page 11-7

Regulator at li Khal

The Noakhali Khal has already silted up. The consultants
proposals have accepted this and the regulator allows
continued drainage as at present. Further siltation of bed
level at the regulator is not envisaged since it is far upstream
of the critical section. The regulator prevents saline intrusion
and replaces annually constructed cross-dams. For reasons
explained in the Regional Plan Report the diversion of
Meghna water via the Dakatia-Kamla Khal is considered non
viable and is not recommended.

No action required.

':M\Cunml-lw
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Comment
Nr

Comment from Directorate of Planning
Schemes-1, BWDB

Replies Action

M.20

Soil:

1.

The reconnaissance soil survey
information incorporated in the report is
very inadequate. In this modemn scientific
age project preparation requires detailed
information on each field study for
successful completion of the project and
soil survey information is a must.

Detailed information of soil in feasibility
study needs to be incorporated in the
report to help suitable application of
fertilizer dozes and inputs by the farmers
in order to boost up crop yield.

The base line of TOR is not followed and
in the report (Main Report, Appendix-A,
Page-4) necessary information of soil is
absent.

See replies questions M.10 and M.14 from the BWDB
Directorate of Planning (General) above. No action required

As above

As above

c:\sers\Comml.ser
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Comment | Comment from Directorate of Planning | Replies and Action

Nr Schemes-1, BWDB

M.21 4. The information of soil incorporated in | As above. The 1993 Gumti Phase II feasibility study was

the Report have been compiled from Draft | able to draw on the detailed work carried out for the 1990
Regional Plan (FAP-5) April/92 and | study. Such detail was not available for the Noakhali North
concerned Reconnaissance soil survey | Study. Cropping patterns have changed remarkably little in
Report (1965-66) revised addition 1970 | the last 20 years according to Figure IL5 (Trends of
reprinted in 1983 which is suitable for | Difference of Rice Crops) of Annex II of the South East
planning stage. But in feasibility stage | Regional Plan Report.
detailed soil information is necessary
which is not found in the report. At least
Detailed sample Block Survey (as Gumti
Phase II) is needed to know the physio-
chemical properties and for determination
of present & future crop suitability
ratings. The crop suitability ratings shown
in the report is an old one. Cropping
practices and patterns have now been
changed.
M.22 5. Detailed land capability reports and maps | As above (see replies to M.10 and M. 14)
is necessary in the project report.

Comment | Comment from Department of Environment | Replies Action

Nr (DoE)

M.23 Environmental Impact Assessment of the | The limitations of the current study were foreseen,
Noakhali North Drainage and Irrigation Study | understood and accepted by the donors, GoB and the
the Department of Environment (DoE) has the | consultants as discussed in the various meetings held in July
following comments to offer: 1992 and at the Tipartiate meeting held in November 1992.
1. The Report under review is a Feasibility | The consultants have made recommendations and provisions

Study wherein a comprehensive EIA is | for additional studies in their recommendations.
required.
No action required.
2. The Draft EIA produced by the
Consultants in addition to
recommendations have proposed a
programme of supporting studies which
"would allow a full scale EIA to be
produced".

c:\sers\Comm.ser




in the project area has been done specially on
the basis of impact assessment guideline of
FAP-16. The suggestions and
recommendations on possible mitigation
measures, development strategy and fisheries
management programme will be helpful for
the improvement of fisheries development in
the project area depending on proper
implementation.

Comment | Comment from Department of Fisheries Replies and Action
Nr
M.24 The report indicates that the feasibility study | Thank you

No action required.

csers\Comml ser
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Comment | Comments from Surface Water Modelling Centre | Replies and action
Nr (SWMC)
M.25 1. From run R2 it appears that the peak water level at | It should be noted that for Run R2 peak water levels
Begumganj depression may be lowered by 0.50m | at the regulator are increased and this was considered
by increasing the conveyance of WAPDA khal | unacceptable. Whereas the later runs a produced a
only./ From run R4 and RS it appears that | reduction at the regulator which is also used to good
increasing the number of gates of the regulator to | effect in later runs to achieve further improvements at
20 or even 28 will reduce the peak level | Begumganj.
immediately u/s of the regulator by only 10 to 20
cm with no further improvement (compared to run
R2) in the Begumganj depression. As such, the
recommendation for construction of one additional
regulator of 10 vents only to lower the water level
at the upstream of the regulator by 20 cm may not
be justified.
M.26 2. The findings of different option runs are not | Supporting data with plots and figures are given in
supported by relevant plots and figures. Annex B.
No action required.
M.27 3. Chapter 10.4.2(c)
It is recommended that Peak discharge of 300m’/s will | Figure 10.9 shows typical operation not peak inflow.
be available for irrigation from spring tidal cycle | Irrigation potential was calculated using a full season
during late February/early March. A demonstrative | analysis incorporating water level and khal storage
figure (Fig. 10.9) has been attached to show the | characteristics as described in Annex B. Irrigation
general operation of the regulator. But the basis of | availability is not 300 m*/s and has not been stated as
calculating irrigation availability of 300m’/s is not | such.
clear either from this figure.
M.28 4. Chapter 10.2.2(a)
About the length of lower Meghna, it is to be | Agreed
mentioned that SWMC handed over the General
Model to FAP-5 at a stage half-way of the updating | No action required.
activities. Later on it was found that the length of the
channel is 91.5 Km. Accordingly, this length was
incorporated into the model and also intimated to
FAP-5. SWMC has also accepted the datum correction
of 11.5cm as has been confirmed by GOB
M.29 5. Chapter 10.2.2 (b):
About the length of channel from Rahmathkhali to | The methods used by the consultant are similar to
Piarapur, it is to be mentioned that SWMC has | those used by SWMC. Since agreement has now been
measured the channel length from Topo maps by | reached there is no problem. The consultants have
rotometer. However, due to personal error, slight | simply reported the progress to agreement.
variation in length might have occurred and is not
likely to influence the model result significantly. The | No action required.
type of investigation carried out and the way of
measuring the length of the channel by FAP-5 is not
clear and the numerical value is also not mentioned.
M.30 6. Chapter 10.2.2 (c):
About the problems in the representation of control | Noted.
structure by using culvert routine, it is to be
mentioned that it is a software problem detected by
SWMC and intimated to DHI, Denmark for | No action required.
correction. The corrected version of the programme
will be furnished as soon as it is received from DHI.

c\sers\Comm2.ser
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About cross section area and channel conveyance
between Piarapur and Rahmathkhali regulator it is to
be mentioned that SWMC measured cross sections at
5 locations between Piarapur and Rahmatkhali
Regulator in 1991 dry period. A team from SWMC
was involved in the task. The varation in the
measurements of SWMc and FAP-5 was not intimated
to SWMC and as such no action could be taken in this
connection. Regarding over estimation of water level
in the model results at Piarapur and upstream it may
be mentioned that due to the shortage of tidal data at
the boundary, SWMC has run the tidal model for only
2 months of 1991.

Comment | Comments from Surface Water Modelling Centre | Replies and action
Nr (SWMCQ)
M.31 7. Chapter 10.2.2 (d):

Noted and agreed the report was not intended to be
criticisum of SWMC. The calibration problems are
fully understood.

No action required.
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Comment
Nr

Comments from Flood Plan Coordination
Organisation (FPCO)

Replies and Action

M.32

Section 2.1.7 Salinity Data, Para 2nd

The consultant should delete the full para. He has
not understood the coastal area. The salinity lice
has gone further down due to other reasons. The
sea-coast in between Noakhali and Chittagong has
gone further down due to emergence new chars
and siltation of the existing channel. The coast in
polder 59/1 and 59/2 has shifted largely due to
construction of Cross-Dam 1 and 2. The
controversial and un-wanted utterances would
misguide others. Such type of sentences if
mentioned in other places of the report or
Appendices should be deleted.

The second part of the sentence will be deleted and the
first part added to the preceding paragraph. Also the
last sentence of paragraph 3 will be deleted. The
consultants have not misunderstood the reasons for
salinity reduction the analysis largely agrees with that
expressed in the comment.

M.33

Page 20-8 (b) Noakhali Khal, Para 1 & 2

The Meghna Cross Dam 1 was constructed in
1959 and Cross-Dam 2 in the year 1964. The first
2nd sentence does not mean anything. There is
nothing like late 1950 and early 1960.

With respect the sentence is clear and correct english
and inaccordance with the stated facts.

M.34

Para 3 - to drain the Begumganj through Noakhali
Khal was abandoned in 1963/64 and accordingly
the construction of Noakhali Khal drainage
regulator was stopped (though the construction
materials etc were brought to the construction site
near Sonapur) after observing the siltation process
in that area. The comprehensive Drainage scheme,
Noakhali was modified. The drainage of that area
was designed through the Rahmathkhali Regulator.
The size & slope of the drainage channel were
modified including increasing the capacity of the
regulator which was originally designed to take a
part of the discharge.

Other commentators disagree (See WARPO comments).
However, the consultants proposals seem appropriate to
this comment.

No action required.

M.35

Page 2-11 Art 2.3.2 Hydrology, 3rd Para

The consultant did not visit the sites properly and
did not collect all the relevant information on the
ground water resource.

There are two deep tubewells at the end of cross
Dam 2 (in BWDB compound) which are pumping
water from more than 600 feet since 1963. The
interesting thing is that there was not dearth of any
sweet water supply from those two tubewells
though no sweet water could be struck through
deep tubewells in Sonapur (Noakhali) BWDB
colony. The data should be available in the office
of Executive Engineer BWDB Division, Noakhali.

This statement is not correct. Examination of the Annex
C and its appendices reveals the extent of field data
collection. The comment on the scarcity of data is not
invalidated by the existence of these wells, but the need
for additional investigations is confirmed.

No action required
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Comment
Nr

Comments from Flood Plan Coordination
Organisation (FPCO)

Replies and Action

M.36

Page 2-12 Art 2.3.3(D) deep Aquifers 2nd para

BWDB Ground Water Circle regularly collect data
from open wells which should have been checked
before recommending a monitoring programme.

This comment misunderstands the referred paragraph.
The consultants have recommended monitoring
combined with a proper investigation to evaluate the
resource.

No action required

M.37

Page 2-1 Chapter -2

It was expected that a summary would be available
on water resources after the description of the
climatic and hydrological conditions. The
consultant would find out availability of the water
resources and the requirements for agriculture,
fisheries, navigation, salinity etc. Then he would
find out the different uses of water through
existing projects (which he has done) and then he
would optimise the sources of water and suggest
projects. One of the main objective of Muhuri
water transfer has been referred in a very scanty
way, though the present study was initiated with
this purpose.

These aspects are dealt with in the Regional Plan
Report. Muhuri water transfer was not included as a
part of this feasibility study.

No action required.

M.38

Chapter 11

Recommended options should have a consolidated
statement showing all the recommended activities
though each activity is described separately

11.3.1 (i) Raising of sill level of

Rahmathkhali Regulator

11.3.2 (1) a new regulator of size 10 x 3m | Figure [.1.1 shows the activities quite clearly. The
z 3m re-excavating and deeping | information is now presented in concise form in the
of the Rahmathkhali & WAPDA | Executive Summary.

Khal.
11.3.3 Excavation of new secondary | The secondary khals are not new but enlarged existing

khals to connect with the main
khals.

khals.
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Comment *
Nr

Comments from Flood Plan Coordination
Organisation (FPCO)

Replies and Action

M.39

A four vent for

Noakhali Khal

11.3.4 - A regulator

The suggestion of a new regulator over Noakhali
Khal is not justified. The sedimentation/siltation
process that is going in the bay area and also
behind the other regulators would also affect the
outfall of this regulator in the shortest time. This
would make the regulator ineffective and create
more problem of drainage congestion. We may
continue to keep this khal open.

We do not agree,

(See reply to comment M.17) |

siltation is now far downstream of the proposed

regulator and the site appears stable.

No action required.

M.40

Procedure for generating present yield and
assumption of the same yield for future with
project situation is not a realistic approach and
also a contradiction to the observation made in 3rd
paragraph of section 1.3.5, page 1-7 and last two
paragraphs of page 2-10. Section 2.2.3 (Vol 1,
Main Report). In the above mentioned paragraphs
present low yield is attributed to prevailing poor
drainage and severe drainage problems and
creating opportunities for irrigation would
definitely have positive effect on yield of those
relevant crops at least to the extent that the
proposed intervention would be abe to reduce
damage yield.

Recent FAP 12 study and findings to this aspect
also testify this. Further, it needs to be mentioned
here that a number of both expatriate an local
consultants were involved in those FCD/FCDI
projects feasibility studies covered by FAP-12 and
others. Based on their field surveys/ observations
also supported by case studies it had been
concluded in all the cases and proposed that there
would be higher yield/unit area with the removal
of prevailing constraints. Accordingly, they
assumed higher yields with project situation which
have been proved by FAP-12 findings.

See reply to comment E.7 re with and without project
yields. Re Section 1.3.5 on page 1) the point is taken,
but nevertheless the yield obtained for boro from the
surveys was surprisingly high (5.08 t/ha), and to use a
figure in excess of 5 t/ha in the analysis did not seem
prudent. Re crop damage, the yields used in the
analysis are assumed to be net of average annual
damage, and without project yields are adjusted to
account for exceptional damage saved ( See Annex J).

No action required.

M.41

Input use
(Section 1.3.5 page 1-7; Vol 1 and Table E3.19

page 3-19)

Same unlikely because secured crop production
siltation would encourage producers to invest more
for higher yield. In this respect, attention is drawn
to the conclusion of the 3rd paragraph of section
1.3.5, page 1-7 attributing to low fertilizer input
use due to uncertain availability of irrigation water
resulting low yield. FAP-12 study also observed
that there is evidence of increased use of input.

Re, boro yield see reply to previous comment. Also the
yield used is lower than that used for other areas (eg
Gumti IT) but no differences in the project area, were
observed by different access to water (unfortunately. Re
assumed input see reply to comment E.7 as referred in
the above comments.

No action required.
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This comprehensive report that covers
water resources, agriculture, fisheries,
demography and socio-economic,
environment, infrastructure, institution,
people’s participation, hydrology and all
other aspects directly or prepared on each
of these aspects.

The intention of the whole project is to
devise a project which will reduce the
existing conflicts of interest among different
sector of development and different regions
within the project area causing minimum
permanent to the population through land
acquisition and possibly construction of
elaborate structures. The individual reports
of different subjects have highlighted
components of different aspects. While it
appears that the Consultants have kept this
intention in mind the intended beneficiaries’
view on the issues of new construction and
other programmes for drainage and
irrigation could have been more elaborately
dealt with. Our comments on different
issues on each of the volumes are given
separately.

Comment | Comments from Bangladesh Academy for | Replies and Action
Nr Rural Development (BARD)
M.42 Vol I, Main Report

See replies to other BARD comments and in
particular Annex G does include an analysis
of peoples views on construction issues and on
irrigation and drainage.

No action required
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2. Annex B & C, Hydrology and Hydrogeology - Volume 2

Comment
Nr

Comment from Directorate of Planning of BWDB
Dhaka

Replies and Action

B.1

9. Vol 2 Page (B.3-1), Sec B.3.1
Introduction

The runoff (discharge) of the Padma is not
relevant here as the Padma meets the Meghna at
Aklaspur some 12 km upstream of Chandpur.
The runoff of lower Meghna may be stated. In
addition, information on stage & discharge of
Dakatia river may be stated if possible.

The Padma discharge is by far the dominant
component of the Lower Meghna discharge.
Figures for the Padma have been quoted
because these are gauged, whereas for the
Lower Meghna they are not. This is an
introductory section only - details are given
elsewhere.

No action required.

Comment
Nr

Comment from BARD

Replies and Action

B.2

The finding of the study will help to assess and
understand the present flood problems and to assess
the impacts of measures to alleviate these problems.
But this report does not include non-hydraulic
assessment techniques. The following issues might be
considered in the study.

This volume is specially about hydraulic
assessment, non-hydraulic aspects are included
in other volumes.

B.3

- Social and scope of people’s involvement in the
Planning and implementation of the project does
not get coverage in this paper, though this is one
of the most important factors for making a
project effective and sustainable

These are dealt with in Annex G and in the
main report (Chapter 5,9 and 14)

B.4

- Environmental issues with and without project
stages may be computed to avoid possible
negative effects of the project.

See Annex H and Main Report, Chapter 12

B.5

- Effects of the project on growth of agricultural
products and change of cropping patterns may be
highlighted in the study.

See Annex E and Main Report Chapter 3.

B.6

- Scope of fisheries development in the post project
stage may be computed in the study.

See Annex F and Main Report Chapter 4.

No action required
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3. Annex D - Ecology - Volume 3

Comment | Comments from FPCO Replies and action

Nr

D.1 Vol 3 - Annex D - As far as | am concerned this volume | No action proposed.
could be an Appendix to Vol 7.

D.2 Secondary data supplemented by some first hand information Agreed.
generated through RRA type of technique has been the basis | No action required.
of this volume.

D.3 Very good tentative list of different flora and fauna and fish Impact is discussed in Annex H.
population have been tabled but what would be the impact of | The limited data collection period was made
project intervention have not been indicated. Why and how | unavoidable by delay in approval of the
some floral and faunal population are helpful as biological study.
control and how these could be profitably used could | No action.
be/should be highlighted and only then such treatises become
meaningful under Bangladesh context. Another weakness of
the report is the collection of primary data only during dry
period. .

D.4 P D.1-1 sub-section D.1.1 (4th line). It is Changes - | It should be sq.km and will be corrected.
Brahmaputra-Barak be replaced by Meghna. Is it 40,225
sq.m?

D.5 3rd para Sth line - FAP 2 has produced a functional | Please see Section 2.3 of Volume 14
ecological report. What is functional ecology? (Ecology) of the FAP 2 Draft Final Report,

which defines and describes functional
ecology.
No action required.

D.6 Subsection D 1.1.1
Ecology study do not cover all the natural resources (2nd | Noted. The word ‘biological’ has been
line) but only concentrates on biological natural resources inserted.

D.7 Sub-section D 1.1.3 - Homestead Area: Are they really local | The consultants confirm their view that these
centres of high species diversity? Because of conscious | habitats provide opportunities for high
human intervention homestead groves are rather skewed in species diversity.
preference to few economically desirable species.

D.8 The exhaustive treatise of aquatic and terrestrial flora and Agreed. There is much useful research

fauna including birds, frogs, reptiles, rats, various insects, waiting to be done. However the listing
benthic flora and fauna in the food web are fascinating. How | gives detailed indications of use and a
they could be inter-related, used and augmented for the separate list of medicinal plants has been
benefit of people and the extent of it could be an interesting | prepared.
exercise, even in qualitative terms. For example (chapter | No action required.
D.4 - 3rd para) the profuse growth of water hyacinth can be
used for paper and furniture making and in engineered
wetland management (Mennonite Central Committee P-APP-
H.11-5).

D.9 Chapter D.6 Droughts 1779 and 1783 should likely to 1979 | The dates 1779 and 1783 were taken from
and 1983. In 1974 it was not drought but wide spread flood | the District Gazettes for Comilla (page 25).
which was of importance. No drought condition was | The 1974 effect was from the 1973/74
recorded anywhere in Bangladesh in dominant form in 1979, drought before the 1974 flood.

No action required.

D.10 Cyclone storm speed has been defined by Ananthakrishnan | Noted. The sentence has been revised.

and Rao (1964) as winds> 35 knots.
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Comment
Nr

Comments from FPCO

Replies and action

D.11

Conclusions Good reports. Given an overall suggestive
picture of present situation (though scanty) and likely impact
of project intervention (not very quantitative). It appears that
the project intervention is likely to benefit the population of
the area.

Noted.
No action required.

D.12

This is a very good report, which identified and recorded
almost all the terrestrial and aquatic and faunal existing in the
project area.

Thank you.

D.13

It is important to list down all the flora and fauna of various
seasons. [t seems that the duration for collecting field data
was not adequate and it was mentioned in the report that
when the field data were collected, it was an unusually dry
year and the floodplain was virtually non-existent. A survey
of floodplain areas when flood exist will be useful. The
invertebrate fauna existing in the project area may be
recorded.

This is agreed and proposals have been
included in the report for additional studies.
No action required.

Fish migration or movement was not observed. It is an
important area because fish access to the river channels and
flood-plain areas is crucial to the ecology. Information/
Opinion on fish ecology was mainly taken from the
fishermen. In fact, local people catch fish from khal, ditches,
flood-plain areas and irrigate rice fields. So, it is important
to collect information also from the local people.

Agreed. This was not possible owing to the
timing of the study and the lack of floodplain
area in 1992.

No action required.

It was mentioned in the report that there was no available
information in either the flora or the fauna, especially of
aquatic water-bodies. Through this study, a detail list was
made and now it is essential to institutionalize this process by
involving concerned government and non-government
organizations, local government institutions and local
organizations like cooperatives, youth clubs, women's groups,
landless groups etc.

Agreed.
No action required.
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4. Annex E, Agriculture - Volume 4

Comment
Nr

Comments from BWDB Planning Directorate

Replies and Action

No Category

E.1

General Comments

The Report on the Noakhali North Drainage and Irrigation
Project, Vol 4, Annex E, has discussed in detail various aspects
regarding present and future agriculture of the project area. The
deliberations made in the report may be quite helpful for future
guidance. While appreciating the reporting and suggestions of
the consultants made on the report, the following omission or
short coming have been identified Consultants may take these
into consideration, whichever deemed proper, for inclusion in
the report to make the same well furnished with information:

E.2

(a) The project area has been divided into 4 zones
depending on the flood characteristics. Various
investigations have been made and inferences drawn on
different aspects, but (i) Zone-wise demarcation of the
project is absent, (ii) Cropping patterns for the present
and future agriculture have been fumnish cropping
patterns zone-wise,

(b) Present production of different crops have been given,
but yield/ unit of land has not been furnished and yield
recorded through farmers’ survey have been adjusted.
What is the need to adjust yield recorded through
survey with other sources?

Noted, Map of planning zones now
included as Figure E.1-1.

Average yield (t/ha) from the surveys is
presented in Table E.1.8 of Appendix E.1
by flood phase, farm size and irrigation
availability. Tables E.4.7 and E.4.8 present
comparisons of the yields used for the study
with those from other sources where farmer
surveys produce few data (minor crops) the
other sources may be more authoritative.

(c) Animal manures are in use for application in the soil
mostly at the rate of 1000 kg, per hectare, while it is
discussed that animal manure is extensively used for
field. It is known if any exercise have been done too
assess availability of such huge quantity of animal
manure which may be required at present and in the
future.

No such exercise has been carried out.
Assumed with project conditions may
perhaps entail a larger quantity of animal
manure than will actually be available,
leading to substitution by chemical
fertilisers and this already happens. This
would be difficult to quantify reliably and
would have little effect upon the overall
analysis (See Annex H).

No action required

(d) No crop rotation has been considered for the project
which would contribute to crop diversification,
replenishing natural soil fertility etc.

Cropping patterns do indeed change from
year to year (i.e. rotation) but the
permutations and combinations are many.
The evaluation method does not imply the
exclusion of any rotations, but these will be
for the individual farmer to decide. Crop
diversification is the subject of other
ongoing projects in Bangladesh.

No action required.

c:\Sers\Annex E_ser 4-1




Comment | Comments from BWDB Planning Directorate Replies and Action
Nr
E.3 17 Page 34, Sec 34 Noted. Although the figures in the text
Land Use were generally suitably rounded, all have
now been amended.
Project area, gross and NCA, appear to be different in
the text and tables. Uniformity of figures may be
maintained. In table E 3.8 the figure for total will be
108,628 ha.
E.4 18. Page E 3-5, Table 3.7
6th line of the text on the page may be referred to | Noted and corrected
‘Zone C’ is to be replaced by ‘Zone D’.
E.5 19. Page E3-8 Sec 3.3 & Fig E.3.1 and Table E.3.14
Study of the table and the cropping patterns reveals
that:

(a) In F, land type HYV T aman occupies 5% of land | Agreed. The situation does however vary
while local T aman cover 17% area. But in the text it | from zone to zone. The text has now been
is stated that HYV dominate in aus and Local Aus is | amended.
also 1:1. Therefore, consultants observation in this
respect need to be modified and correct position may
be discussed.

(b) In case of F,+F, land type it is stated that Boro is | Agreed. the area of Jute on F,+F, is too
followed by Jute, but the relevant cropping pattern | small to justify the reference. Text
belies it. amended.

(c) It appears that there is scope to allocate more area to | The constraint to boro cultivation is cyclone

(d)

HYV Boro in F; land type, but only a small area (8%)
of the total cropped area F; type of land is occupied by
Boro. The constraints that limit HYV Boro area to
such low has not been discussed.

Study of the table reveals that T Aman (LV) has been
bracketed with B Aman and Deepwater Aman. In fact,
T aman and B Aman grow under two different
hydrological condition. Their sowing/ transplanting
time also differ. Therefore, it is not logical to grow T
Aman with B Aman and Deepwater Aman.

risk and irrigation availability which is
discussed elsewhere. Generally F; land has
poorer access to irrigation than lower land.

No action required.

It is assumed the comment refers to the
"Summary of Rice Cropped Area” where
the B and LT Aman are lumped together.
The purpose of this presentation is to
identify at a glance where there is a
potential for more productive cropping
through reduced flood depths. The detail is
available in the body of the table.

Alternatively, the comment may refer to the
separate entry under Kharif 2 Season of T
Aman: LV (deep water). This crop is
grown over a small area, and is to be
distinguished from ordinary B Aman: LV
(which is also deep water).

No action required.
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Comment
Nr

Comments from BWDB Planning Directorate

Replies-and Action

(e)

®

()

(b)

In Table E.3.14 HYV T Aus is wrongly shown in
Kharif II season. This may be placed under appropriate
season (same is the case with project condition) (Table
E 5.1)

In Table E.3.14 B Aman has been shown in Kharif II
season. On the basis of planting season to be placed
under Kharif I season, though it covers Kharif I & II.
(same is the case with project condition table E 5.1).

In Table E.3.19 it is seen that unirrigated Boro has
been listed. This may be deleted (pl. ref to section E
1.4, page E 1-8 to Appendix E.1).

The future cropping pattern appears to be pragmatic
with exception that HYV T aman could be suggested to

more areas.

T Aus: HYV has actually been shown as
both Kharif I and Kharif II in recognition of
the wide range in planning dates. The two
are additive.

No action required.

B Aman: LV has also been shown as either
Kharif I or Kharif II according to planting
date, e.g whether or not it is preceded by
boro (see Figure E.3.1)

Agreed. Table amended.

Noted. Other factors appears to limit HYV
aman cultivation in the without project
situation, and these are assumed to continue
to apply. (See discussion on pages E.4-7
through E.4-14)

E.6

20.

Page E 5-1, Section 5.1

It is stated that power tillers are used for land
preparation by about 33% farmers in the project area.
But nothing has been discussed regarding ownership of
the tillers, land coverage, which group of farmers
mainly use these tillers etc. Information on the above
may be incorporated in the report.

The balance of estimated present and future
labour and draught power requirements are
presented in Tables E.5.2 and E.5.3, with
the deficit in draught power said to require
a further expansion in power tillers. The
factors mentioned have not been
investigated in detail but since power tillers
are already increasingly being used the
assessment of project viability will not be
significantly affected. Ownership of power
tillers is in the private sector and they are
usually hired since few farmers have
sufficient land to made good use of them on
their own. Further information on power
tillers is given in the Regional Plan Report
Annex II pages 11.13 to II.15.

No action required.
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Comment | Comments from BWDB Planning Directorate Replies and Action
Nr
E.7 21. Page E4.14 & E 4.16

Consultants argument regarding yield of paddy in
particular with project condition that FCD/FCDI
projects lead to change in cropping pattern and that it
is increase in input application or yield received for a
given crop type grown under the same land and water
conditions as before (last 2 lines of page E 4,14). This
observation is confusing and need clarification. It is
obvious that FCD/FCDI projects greatly facilitate
change of variety (from local to HYV). HYVs demand
high inputs - fertilizer, irrigation (if necessary), labour
etc, on the one hand and on the other hand project
condition being about certain favourable agronomic
situation  like opportunity for timely sowing/
transplanting, timely intercultural practices, timely
harvesting, lessening crop damage etc. which are
expected to contribute to realise yield potential of the
crop in question. At the top of every thing, farmers’
will to invest money and labour in crop husbandry are
strengthened when they are sure that their investment
will not be washed by flood/ drought. Consultants may
review their observations as to equal yield concept for
both with project and without project condition.

The meaning of the section seems fairly
clear. Page 5 of the Revised Annex [ to
the. FPCO Guidelines for Project
Assessment (Agriculture Impact
Assessment) (issued March 1993) states
"Average annual yields will be estimated
assuming average management and taking
into account year to year fluctuations (due,
for example, to differences in flood damage
to crops) Yields obtained in problem-free
and/or damage-free areas in the project, or
in relevant on-going FCD/I project areas
should be considered as the achievable yield
level” and on page 16, "The level of inputs
used by farmers on different crops on
problem-free and damage-free areas under
pre-project conditions should be considered
as the level expected to be adopted by
neighboring farmers with such conditions
with project. It should not be assumed that
all farmers will use the recommended level
of inputs. Similarly, potential yield levels of
different crops and varieties should not be
targeted. Yield levels achieved on problem-
free and damage-free areas under pre-
project conditions should be considered to
be the achievable yield levels with project
on equivalent land types". The consultants
have adhered to the Guidelines in this
matter.

No action required.
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Comments from Directorate of Planning Schemes I BWDB,

Replies and Action

Area and percentage of each soil and land capability unit must
be shown in the report. (Table E.2.3 and E.2.4)

Tables E.2.2 and E.24 have been modified
to include this information.

Present Land Use Survey along with map required for
identifying area under different cropping patterns needs
to be incorporated in the report.

The ToR do not require present land use
mapping and inputs were not provided for
the necessary survey work. Farmer surveys
were used to establish cropping in relation
to flood characteristics.

No action required.

In page E. 3-2 and Table E.3.2 percentage shown in
area rented out (B), figures in literature in the same
size of medium farm size shown 1678 ha. & large
farm size 441 ha. is to be corrected as 178 ha. and
4.41 ha. respectively. And in Table E.3.3 Farm size
category needs correction.

Agreed. Corrections have been made.

In page E.3-9, crop sequence para (c) and Figure
E.3.1 crop calendar land type by Flood Phase F, & F,
have been shown together which should be produced
separately due to division of nomenclature. Standard
nomenclature is not followed. Cropping pattern of
those two phases also varies from each other.

F, and F; flood phases were combined
because less than 2% of the project area
floods to deeper than F, and the
differences, between F, and F, were
considered to be insignificant especially as
the modelling was principally concerned
with the question of whether it was possible
to grow T Aman (i.e F, or better vs F, or
worse).

No action required.

Comment

Nr Dhaka
E.8

E.9 1.
E.10 2:
E.11 3

E.12 4.

Two stage sampling method shown in the report is not
sufficient. The agro-economic survey report should
include two stage sampling data according to BWDB's
method of 2.5% of total holding of the project area.

But the consultant interviewed 384 households which
results in 0.0935 % of total households is not acceptable
to the feasibility study.

Any standard is not followed in Gumti Phase-II and
North Noakhali Project. Because, 384 households were
interviewed in both project, but total households are far
different from each other in the feasibility study

report.

The total number of household interviews
carried out was over 1,200 (see Appendix
E.1). The number of interviews is in line
with that proposed in Chapter 7 of the
Draft Regional Plan Report. Mr S Jones
(FPCO Panel of Experts) made suggestions
for further simplifications to reduce costs
(see comments Nr 4 on page category 2-24
of Annex XI to the South East Regional
Plan Report) and these were taken into
account.

The sampling methodology is described in
Appendix E.V (which has been expanded
in the Final Report) and explains why the
sample sizes for Noakhali North and Gumti
Phase II are the same - at this level of
sampling, the statistical validity of a sample
depends upon its absolute size and not in
proportion to the size of the population
under investigation. The 2.5% sampling
criteria (which does not appear in the
revised ToR) would have required over 10
000 interviews, for which resources were
not available.
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- Comment | Comments from Directorate of Planning Schemes I BWDB, | Replies and Action
Nr Dhaka
E.13 5: In Main Report, Page-3-10, Table 3.5 and Annex-E, | The Table E.4.9 relates to Zone A only.

Report, Page E.4-19, Table E 4.9 the percentage of
Jute in present and future without project condition
0.7% has been shown in Main Report and 0.2% shown
in Annex-E Report.

These discrepancies should be corrected and in future
with project condition. Jute production has been shown
as nil. As the jute is the main cash crop of the country,
the prediction of jute cultivation in future with project
condition as nil is against the agriculture policy of the
government of Bangladesh.

The weighted average for all zones (Tables
E 4.9. to E 4.12) is 0.7% as per Table 3.5
of the Main Report. Jute tends to be
displaced by increased- boro cropping (see
discussion of Cropping Pattern in Section
E.4.3.1) In the project area jute is of very
minor importance and its elimitation from
the cropping pattern is not significant in
terms of national policy.
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Comment | Comments from FPCO . Replies and Action
Nr
General
E.14 1. Comments furnished on Agriculture Annex of Gumti | Noted (For replies see Annex K of Gumti
Phase II Sub Project Feasibility Study Report apply to | Final Report)
this report as the same methodology were followed in
both the projects.
E.15 2. The report do not contain any information or efforts in
respect of crop damage estimation which is essential
for economic analysis. Were these data not collected in
the farmer survey? If the answer is yes, then those | Crop damage is dealt with in Section J.2.13
information should be incorporated with the model | of Annex J (Economics). Questions on the
results to arrive at a more accurate estimation of crop | last 5 years crop damage were included in
damage. But if the answer is no then we have a serious | the surveys but 1992 was a year with very
problem. little crop damage. Farmers could not give
reliable data about the amount of crop
damage over the last 5 years. Thana
statistical data (although limited) was
therefore considered to be more reliable for
use in the economic analysis.
No action required.
Category 11
E.16 Page E.1-1: Article E.1.2 Methodology
See replies to comments (E.9) and (E 12)
Minimum requirement at feasibility study stage is to carry out | above.
land use survey for identification area under different cropping
patterns. Data based in interviewing 384 farmers (0.09 percent
of total population) only is not acceptable at this stage. No action required.
E.17 Page E.3-5: Table E.3.7 It was done as suggested. Table E.3.7 is
based upon the hydrodynamic model
Estimation of area under different land types would give a | results. The model results (i.e simulated
distorted picture since it is not possible to have representative | without project potential crop areas) are
elevation of the project area. This should have been done using | compared in detail with data from the
the hydrodynamic model and cross checked with the survey | surveys and other surveys on Section
results. E.4.3.1 - see also table E.4.3 and E 4.4.
Page E.3-7: Table E.3.10
E.18 The number do not agree with those presented in Table E.3.7. | The only discrepancy is one incorrect % in
Table E.3.7. (which has been corrected)
and some rounding to the nearest whole
percent.
Figure E.3.1 following Page E.3.9
E.19 1. Area under different land types do not agree with the | The total in the figure is 108 600 ha - a

data presented in Table E.3.7. Cultivated area appear
to be 105,656 ha whereas Table E.3.7 show this to be
108,628.

reasonable rounding. The only discrepancy
with Table E.3.7 is again in rounding to the
nearest 100 ha.

No action required.
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Comment | Comments from FPCO Replies and Action

Nr

E.20 Z Field duration of all crops (except B Aman) has been | This is only a generalised schematic
shown as 110 days. These vary from 90 to 120 + days | diagram, and cannot show precise details
for different crops. for every crop. 110 days shown includes

shorter periods and is a reasonable
approximation.
No action required.

E.21 3. There is no logic grow Mixed Aus-Aman of F' land | The farmers surveys suggest the contrary.
type, possible response of the farmers were not | Timing and rate of rise of flooding may be
correctly interpreted. Moreover Table E.3.14 do not | a factor. Table E.3.14 does show this
show this crop on F! land type. cropping.

No action required.
E.22 4. Photosensitive B Aman can not be harvested in | it is shown as being harvested in October.
September.
No action required.
E.23 Page E.3-19:Table E.3.19
i Source of the data has not been provided. The source is given in the second sentence
of section E 3.4.2, but has now been added
to the table.

E.24 2: Yield data of mixed aus-aman is on the high side. If | There has been an error in transferring the
this is accepted, there is not logic of controlling floods | yield from the surveys in Table E.1.8 (2.29
with huge investments. t’/ha) to Table E.4.8 (2.92 t/ha). The full

analysis has therefore been repeated using a

E.25 3 Human labour requirement of Mixed Aus-Aman is too | figure of 2.3 t/ha.
high.

The figure has been adjusted in accordance
with the reduced yield.

E.26 4. Table E.3.19
(a) Jute is totally omitted in post project condition. The | See reply to comment E.13.
area may be reduced, but total omission of Jute is not
possible since has local demand also. No action required.

E.27 5 Page E.3.2 Table E.3.2
The percentage shown in the land Tenure arrangement | Agreed. This has been corrected.
table seems not correct. This needs checking.

Table E.3.3 Farm size category needs be corrected. Agreed. This has now been corrected

E.28 6. Page E.11
Only 384 house hold out of about 4 lakh house hold | See reply to comment E.12.
have been surveyed only. Statistically if seems
insufficient for evaluation of the project.
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Comment
Nr

Comments from FPCO

Replies and Action

E.29 7.

E 3.19

(a) The heading of different tables should be marked
pre or post project condition for easy identification.

(b) Farm labour man days for Jute crop appears high.
Generally it is below 200. This needs checking.

The table has been applied to both pre and
post project conditions, its source
(consultants’ Farmers and Case Study
Surveys) has now been added.

The figure was obtained from farmers
surveys, although from a limited number of
respondents and this is a minor crop in the
project area. The effect upon the overall
analysis will be correspondingly small.

No action required.

E.30 8.

On completion of the project, the incremental Food
grain production incremental net income, incremental
agricultural employment, may be furnished zone-wise
in the final report.

This information presented for the whole
project area in Table J.6.7 of Annex J (and
also in Table 15.9 of the Main Report).
Table J.6.12 has been added to the
economic annex to provide the requested
data in the Annex J.

E:31
1:

Page E.4.3: Hydrodynamic model

There is no "nine month™ concept in the MPO land
type classifications.

Noted. The text has been amended.

E.32 2.

Present land types has been generated based on farmer
survey whereas future land types has been generated
using the hydrodynamic model results. These two sets
of data not comparable. Ideally land type data before
and with the proposed interventions should be
generated using the hydrodynamic model for
maintaining uniformity.

Present land types have also been generated
using the hydrodynamic model results. The
survey data was wused to calibrate
interpretation of those results for the
without and with projects situations as
discussed later in the section (pages E 4.7
to E 4.14).

No action required.

E.33

Page E 4-9: Last Para

Why not consider existing percent coverage of each cropping
pattern of different land types and experiences of completed
projects in making future projects.

This is the type of approach adopted see
pages E.4-13 and E.4-14 for the four
zones. However, to use experiences from
completed projects would require us to
model them, since our analysis of flood
characteristics in relation to crop suitability
considers timing and duration of flooding as
well as peak depth (flood phasing).

No action required.
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Comment | Comments from FPCO Replies and Action
Nr
E.34 Page E.4-13: Table E.4.6
Why should present and future without project be the same? In the absence of any intervention the
flooding constraints on cropping are
unchanged. FWO cropping patterns only
differ from the present when there is
ongoing minor irrigation development - e.g.
groundwater.
No action required.
E.35 E-4-14: Table E.4.3
Yield data used in the budgets are on the high side. These data | The yields are based on a substantial
should have been confirmed by taking crop cuts because yield | database other commentors seem to think
data are one of the very important components of economic | future yields should be higher. With a data
analysis. What about yield level when crops are damaged of | collection period of only 6 months crop cuts
floods or drainage congestion? could have given results only for the aman
crop in what was an unusually dry year.
This was outside the scope of the ToR or
the available inputs. Flood damage is
discussed in Annex J where it is shown that
yield adjustments were made in Zones B
and C for the without project situation (ie
lower yields as the commentator has
suggested).
Figure E.4.2 following page E.4.18
E.36 I Field duration of all crops (except B Aman) has been | See reply to comment E.20 above.
shown as 110 days. These vary from 90 to 120 + days
for different crops.
E.37 2 There is no logic to proposed Mixed Aus-Aman of F, | See reply to comment E.21 above.
land type.
E.38 3- Photosensitive B Aman can not be harvested in | See reply to comment. E.22 above.
September.
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Comment
Nr

Comment from Bangladesh Academy for Rural

Development (BARD)

Replies and Action

E.39

It is an excellent report which elaborately narrates the present
agricultural situation and indicates the possibility of future
development in the area. However, the predictions made about
the future potentials could have been better founded and more
realistic if the sample size were larger and the crop suitability
rating for all crops could have been done.

Thank you !

Re sample size, see reply to comment E.12.
Any uncertainty in predictions on the minor
(non-rice crops) is unlikely to affect the
viability of the project. For crop suitability
ratings see TAble E.2.5.

E.40

It has been estimated that there will be a rise in cropping
intensity at different zones from 2.1 to 35.1 percent. However,
availability of water in any project area, our experience
suggests, leads to an increase in rice production and a decrease
in the production of winter vegetables, pulses and spices. This
results into an imbalance in our farming system. Any feasibility
study would do a good job if this contradictions are highlighted
and adjustment formulae is provided.

Noted. This is a national problem, which is
probably best tackled by national projects,
such as the Crop Diversification Project.
The farmers’ will naturally respond
according to what they see as their best
interests. Since winter vegetables and spices
generally produce higher returns than boro
they are unlikely to be affected.

E.41

Higher cropping intensity and adoption of modern agricultural
practices will demand increased supply of draft power. But our
studies indicate a depletion in the stock of draft animals. It will
be of great use if an estimation of the probable increase in
demand of draft power can be made and a suggestion for
meeting the anticipated shortage in this sector can be
incorporated.

Such a projection is given in Section E.5.1
of Annex E. See reply to comment E.6 re
making up the shortfall using power tiller,

E.42

Agricultural development will be need a ready market for farm
products, continuous supply of new technologies and an easy
availability of farm supplies to keep the development moving.
The Consultants would do a good job if some indications are
given about these issues.

The constraints are recognised, but again
this is a national problem, beyond the scope
of the present study. The ASSP project is
addressing these issues.
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Comment | Comments of the Dte of Land and Water Use BWDB Replies and Action
Nr
E.43 Iz Page E.2.3
This has now been provided.
Area and percentage of different soil association may
pleased be furnished in the Table E 2.2.
E.44 2. E.2.6 The Consultants were unable to acquire
more up to date data. See also reply to
The furnished table is very old, up-dated land | comment M.10. No action required.
capability and crop suitability needs to be included, in
the Table.
E.45 3. Page E.3.9 Fig E.3.1 and Fig E.4.2

The area under different crop sequence may please be
furnished in tabular form both for pre and post project
condition

Table E.I.4 in Appendix E.I shows the
dominant existing cropping patterns, from
the farmers surveys. In the case of F, land
(for instance) the thirteen most important
cropping patterns have been identified and
these still account for only 59.4% of the
total cropped area. Since there appears to
be such a huge number of patterns practiced
and indeed, farmers vary the pattern from
one year to the next no attempt has been
made to quantify the areas devoted to each
pattern in the with and without project
situation, but Figure E.3.1 and E.4.2 are
intended to give a general impression of
their relative significance. The with and
without project % planted to each crop (i.e.
the sum of all cropping patterns) for the
four zones are presented in tables E.4.9 to
E.4.12.

No action required.
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5. Annex F - Fisheries - Volume 5

&S

Comment
Nr

Comments from FPCO

Replies and Action

F.1

Category 1
Chapter F.1 Sub-Section F.1.1 (General) Para 5. page (p)F.1-
1

It is said that a good assessment of the existing environmental
situation is beyond the project’s scope because of the time
constraint. Time available for the study should be given.

Agreed and the consultants have made
appropriate recommendations to remedy this

No action required.

F.2

Chapter F.1 Sub-section F.1.2(Scope ) Para 1, F.1-1:

The objectives as required in ToR should be summarised well
outlining the specific tasks relating to the study. The scope
should cover the consultants cognizance of the on-going
relevant studies including those of the FAP. How about the
earlier investigations and records ?

This information is given the main report
Volume I and is not repeated in all the
Annexes.

No action required.

E3

Chapter F.1 Sub-section F.1.7 (fisheries Environment) para 3,
p E.1-3:

Table F.1.1 has limited the ponds to the cultured ones only.
The culturable and the derelict ponds also contribute to and are
potential sources of fish production in the project area. These
should, therefore, be included in the quantification of ponds
here.

As stated, the source of data only included
cultured ponds data. This cannot be
changed.

F.4

Chapter F.2 Sub-section F.2.1 (secondary data), para 1.p.F.2-

L
For a report to be published in 1993, the latest set of data
corresponding to 1988-89 cannot be accepted. How about the
work done recently (DANIDA and other agencies)?

This only applies to the FRSS data. As
explained elsewhere (Sections 2.2, 2.3) other
sources were also used we agree that it
would be preferable for more recent data
from FRSS to be available but this is not
under the control of the consultants.
DANIDA’s work does not cover all the
project area.

No action required.

E.S

Chapter F.2, Sub-section F.2.1, Para 3-5, P.F.2-1:

It has been stated that in Bangladesh, comprehensive fisheries
surveys for project studies are not possible with the allocated
resources and that the wvalidity of the FRSS data is
questionable. Then what is the justification for spending
millions of dollars if the reports are based on inadequate and
unreliable data, for which the consultant must end up with
wrong planning ?

As stated additional surveys and sources of
data were used to supplement the existing
data. The consultants do not consider that
the planning is wrong.
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Comment
Nr

Comments from FPCO

Replies and Action

F.6

Chapter F.2 Sub-section F.2.2 (primary data), Paras 1-2 p.F.2-
2%

Here again, we come across the same problem inadequacy of
data on the plea of time and resource constraints.

Also, the field data that should have been collected during
both the dry and the late monsoon period, have been collected
during mid-October to early December 1992. Pond fish
production has not been estimated from primary sources. The
approach to data collection was not proper as per ToR.

The reason for the limitations on data
collection have been clearly explained in the

reports.

The approach to data collection fully meets
the revised ToR.

No action required.

E.7

Chapter F.2 Sub-section F.2.3 (Impact Assessment) p.F. 2-
2:

The GPA of 1992 have not been followed for good ecological
and/or biological cycles.

Impact Assessment is fully described in
Appendix H and the GPA guidelines were
followed except that the period of study was
inadequate as already mentioned.

No action required.

F.8

Chapter F.2 Sub-section F.7.5 (Dev strategy) pp.F.7.2 to
F.7-4

The development and strategies suggested are alright but who
would do what, when and how ? There should be concrete
proposals say for instance, to stop any further deterioration of
fish stocks, to minimise conflicts between fishermen and others
etc.

The specific tasks of the present feasibility study include,
among other things, the following:

The proposals made do include concrete
proposals but additional measures suggested
must await the results of the proposed
additional studies (see Volume I chapter 11
and 12)

No action required.

F.9

i determine the design levels of embankments
and drainage/supply khals, etc

ii. establish design criteria and planning
concepts, prepare project layouts, feasibility
level engineering designs and drawings of
relevant project components, etc.

1ii. prepare cost estimates of project works
including annual expenditure schedules in
both local and foreign exchange currencies.

iv. prepare proposals for improving the
institutional infrastructure (e.g. extension,
research, credit, marketing and farmers
organisation) in the area, and

v. assessment of benefits for relevant project
alternatives and evaluations of project
€Conomics.

The above mentioned important tasks of the ToR ought to be
done alright.

All these items ( 1 to v) are fully dealt with
in the various volumes of the report and are
summarised in the main report Volume 1.

No action required.
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3-1

How do these percentage contribution of capture and pond
fisheries compare with those obtained in previous studies and
elsewhere in Bangladesh ? This needs a special discussion,
because the situation appears to be just the reverse here.

Comment | Comments from FPCO Replies and Action
Nr
Category 2
F.10 Chapter 2, Sub-section F.2.5 (Hydraulic Model)
The model was used for estimating impacts on fish production. | The social impact analysis is included in
What method was followed for determining the impact on the | Annex G and the environmental effects
fishing community ? including human environment in Annex H.
The area reduction was determined from
And how has the reduction in area been determined ? comparison of land areas having flood
depths greater than F, in the "with" and
"without” project situations.
No action required.
F.11 Chapter 3, section F.3 (Fisheries Production) Para 2-3, p.F.

This is discussed later in the report. It may
be noted that the 1991-92. TFO estimate for
capture fisheries production is within 10% of
that calculated from the sample catch
assessment summary. Also as the study
points out 1992 was an exceptionally poor
year for capture fisheries in this area. Thus
comparison with previous studies is of no
real value
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Comment
Nr

Comments from FPCO

Replies and Action

F.12

Chapter 3, Subsection F.3.5 (NGO) p.F.3-10

What are the different fisheries development activities the
different NGOs have been involved in 7 Only the names of the
NGOs and those of the area of operation do not serve the

purpose.

This is one of the activities to be
investigated during the proposed additional
studies. it was beyond the scope of the
present study.

No action required

F.13

Chapter 4, Subsection F.4.7 (species Composition) p.F.4-7

Appendix F.3 provides useful data on the fish/shrimp species
but this could be improved by the addition of the columns
serial number of the species, name of taxon preceding the
scientific name. That would have clearly indicated the total
number of the species, general and families represented.

Why do the Figures F.4.1, 4.2 and 4.3 show the major fish
and prawn species occurring in the Gumti Project Area?

Appendix F IV gives the species. Additional
information is given Annex D Chapter D35.

The Fish species illustrations have been
overlaid on the wrong title captions. This
will be corrected.

F.14

Chapter 5, section F.5.1 para 4, p.F.5-1

Access for fish into the flood plains would be provided during
April and May; but how about their return journey when the
flood water will be receding? How about the month of June ?

The flap gates will be open most of the time
in the period June to October allowing
drainage of the area. However, velocities
through the gates will sometimes be
excessive for fish entering the area.

No action required.

F.15

Chapter 5, Subsection F 5.2.3 (Flood Plain) para 1, p.F.5-2

How has it been estimated that 62% of the flood plain will be
lost in the project area and a further 69 % will be lost outside
the project area ?

This is explained in section F.2.5 and also in
Annex B. (see reply to question F.10 above)

No action required.

F.16

Chapter 6, Subsection F.6.1, para 1, p.F.6-1

Have the benefits and disbenefits been estimated by comparing
the (W) and (WO) project conditions ?

Yes. Table F 6.1 shows the numbers.

No action required.

F.17

Chapter 6, Subsection F.6.4.1 (Fishing Households), p.6-3

How about the fishing rights, access to credit facilities average
annual catch and per capita daily income of a fisherman?

Social aspects are discussed in Annex G.
Credit facilities in Annex J which also
discusses the estimated value of a
fisherman’s daily catch.

No action required.
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Comment
Nr

Comments from FPCO

Replies and Action

F.18

Chapter 7, (Mitigation), Subsection 7.2. (Gate Design and
Operation)p.F.7-1

How about the design criteria of Fish Passes that are to be
incorporated in the hydraulic structures to reduce any adverse
effect on the flood plain fisheries and what about operation of
the hydraulic structures? The costs need to be shown for
inclusion into the projects economic analyses.

For this project no fish passes have been
incorporated as there is only one significant
structure and this is being altered to improve
access.

No action required.

F.19

Chapter 7, Subsection F.7.3 (culture Fisheries) p.F.7-2

All the mitigation plans suggested should be clearly laid out
and costed.

The costing and detailed application must
awaits the result of the proposed additional
studies.

No action required.

F.20

Chapter 7, Subsection F.7.4.1 (Gate Structures) p.F.7-2

The measures recommended are in no way specific. How wide
would be the overshot gates, what are the criteria migration
periods, what should be the flow rate for allowing movement
of fish of different sizes etc. What are the location of khal
reexcavation.

Khal reexcavation locations are given in the
report. There are no overshot gates in this
project. The information on migration
periods requires further study.

No action required.

F.21

Chapter 7, Subsection F.7.4.2 (Fish Bypass) p.F.7-2

Recommendations should be specific. What should be the
structural designs for fish bypass? Costing of the appropriate
fish friendly structures should be provided.

No fish pass is recommended. The costing
of the proposed structures is given in the
Main Report and Annex I.

No action required.

Comment
Nr

Comments from BARD

Replies and Action

F.22

The report nicely highlighted the fishery development and its
potential in the area. The information were collected on
capture and culture fishery activity production level, nutritional
implication and also fish marketing system. The report also
made some recommendations for future plan of activities. It is
a comprehensive report.

Thank you.

F.23

However, the status of pond fish culture practices in project
area may be discussed in further details. It is necessary to
discuss about NGO involvement on fisheries actives. Some
discussed ont eh socio-economic acceptable development
projects. While the views of the Thana prevailing at the
farmers’ level. It is equally important to indicate the problems
of transfer of fisheries technology to the farmers level. The
ensures to elicit peoples participation on project activities may
be discussed elaborately.

Pond culture was investigated through a
questionnaire survey of 96 operators. See
Appendix E.11 of the Agro-socio-economic
survey. As indicated by the ToR the
emphasis for this study was on capture
fisheries. Measures to elicit people’s
participation are described in Annex G and
the Main Report.
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6. Annex G - Sociology and Public Participation - Voume 6

Comment | Comments from FPCO Replies & Action
Nr
General Comments
G.1 61. The objectives of this report should also | This was not an objective in the ToR, but effectively
include testing strengths and weaknesses of | this is what has happened.
GPP in light of the Field Work
No action required.
Specific Category 2
G.2 62. G.2-23 Para 3
The development proposals should ensure that the
The idea seems attractive, but how one goes | numbers of such people is reduced and hopefully
about in implementing the idea? eliminated (i.e. the polarisation process can be reversed
by development)
G.3 64. Page G.2-32 Bullet 3
Who is responsible for O&M of these tubewells | Sometimes DPHS/LGED but after these are private
? wells maintained by the owners.
G.4 65. Page G.3-2 para 3, sentence 4
What is the possibility of using village matbors | Yes, these people also have a role to play.
and doctors?
G.5 66. Page G.4-2 section G.4.3, Para 1, line 1
Is this argument came from all sections of the | From both farmers and from agricultural labourers.
people or it is limited to farming groups only? | These groups together comprise a majority of the
population.
G.6 67. Page G.4-16 bullet 2 Under SRP the canal maintenance groups are proposed
as all male because of the heavy nature of the work.
How much a woman should expect as her daily | However if women’s groups are envisaged one would
wage ? expect the same pay for the same performance.
G.7 68. Page 4-17, section G.4.5.3
Do the consultants believe that this methodology | The proposals suggest this is done through NGOs who
can be used by concerned officials? or they | will need to train the staff themselves.
need some training for the purpose before they
are given this assignment.
G.8 69. Page G4-17, section 4.5.3 para 2
This suggestion should work, but under the | Correct
prevailing condition a very high level political
decision is needed for the purpose and follow
up of the decision.
G.9 70. Page 4-17, bullet 1
All these recommendations pre-suppose the | The appointed consultants and NGO(s) are re_required to
existence of committed persons involved in | achieve their ToR - hence commi ml.ld ndt bg\ 1.
project implementation. Is it really so? lacking.
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Comment
Nr

Comments from FPCO

Replies and action

G.10

71.

Page 4-18, Bullet 1

Is it possible under conditions of a high level
illiteracy?

Although not easy it has been achieved in other
countries (e.g. Philippines, Indonesia)

G.11

72.

Page G4-20, para 3

The idea is well taken. This raise another issue,
i.e. of NGOs by necessity takes over most, if
not all, developmental activities, the role and
functions of Local Government Institutions for
development work will be squeezed if not made
redundant?

The question remains then what will happened
if all NGOs depending on foreign aid does not
receive any or little aid from donors?

This could happen but need not do so if NGO operates
sensibly. If would be counter productive to ignore local
government. The proposals suggest that resources are
channelled to NGOs.

Category - 3

73.

G 2-7 Table G.2.6

Any data available on the school drop out rate
of the region in terms gender, family size and
economic condition?

This data was not collected for this study.

74.

G 2-18 Section Shamaj Organisation

What role if any, the consultants found, as
played by the Samaj in matters of floods and
water management?

None identified.

75.

Page G.2-24 Bullet 1

To what extent coordination in the programme
implementation and cooperation exists between

GoB programme personnel and NGO activities
9

No details are known in this respect. Cooperation will
be needed at design stage.

G.15

76.

Page G.2.4-2, Women in the project area

The section offers few answers but raises many

This section is only a discussion of the existing
situation. Proposals come later.

G.16

77.

Page G.2-25 G.2.4.2 para 1, last sentence

What about migration within the country?

Yes, this also occurs

78.

Culturally defined women in "ideal family"
with Purdah seems to be in conflict with
the concept of women in development, now
being pursued by various NGOs and the
GoB. How does this modem project
concept is coping with the traditional and
strong conservatism?

See section 2.4.5.
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one sentence

Why tubewells were not sunk on this side of the
embankment? Is it due to the official policy?

Comment | Comments from FPCO Replies and Action
Nr
G.18 79. P2-26, Table G.2.22
When women are bound by Purdah system and | The figures show that the women’s literacy rate is still
at the same time how they attained higher level | below that of men. However, purdah affects young
of literacy even incomparision with male | girls at school much less than adult females and
population? The given explanation does not help | therefore has less effect on literacy rate.
in understanding the phenomenon.
G.19 80. G 2-26, Table G.2.22
Does this literacy include religious education? If | Information not available
so, what is the proportion of literates
representing only madrasah educated literacy
and the rest?
G.20 81. Page G 2-26 para 2
It does not do so directly but the explanation is given
How international migration contributes to | within the paragraph.
higher literacy rate among women?
G.21 82. Page G 2-26 last sentence
This finding seems to contradict findings of | Again explanations offered in the second paragraph of
other literacy related studies of Bangladesh. | page G2-26.
Generally the latter studies show that boys go to
school. Girls remain at home to help their
mother with household work and taking care of
younger siblings. This is a very unusual
finding. Is it possible to explain phenomenon?
G.22 83. Page G 2-29, Table G.2.24
It is not clear whether the division as shown in
the table related to work of women's own home | It is clearly stated that few women get remuneration
or outside her home from which she gets | (most are therefore contributing to family labour
remuneration both booth in cash and kind. requirements) Also most remuneration, where it occurs,
is in kind (Also see page G 2.31).
G.23 84, Page G 2-31 Table G.2.27 Third column,
1st line
The table says wheat or rice and the latter is more
Is wheat locally grown in the Family Farm? or | common. Probably all remuneration is of local origin.
it is bought from the market for paying wages
of the labour?
G.24 85. Page G 2-32 Para 3
How far the motivation programme of NGO or | The paragraphs shows that there has been a 22%
GoB is accepted by the people? or is it effective | increase quite good acceptance and effectiveness.
at all?
G.25 86. Page G 2-32, last but one para. Last but

Tubewells outside embankments would be susceptible to
flooding with saline waters.

crsers\Amex_g.ser




Public participation under the official auspicious
is not a new concept in this land. Since really
50s the UN initiated urban community
development projects and later in early sixties
Comilla Academy based their project
implementation process on the principle or
peoples right to decide on projects that affects
their life.

Comment | Comments from FPCO Replies and Action
Nr
G.26 87. Page G 2.36 para 5
Is there a scope for NGOs to help women in
marketing their handicrafts? Yes.
G.27 88. Page G 2.-36 para 7
When read with para 8 one may get confused. | It is being said that wages offered by rich families are
In para seven there appears to be no interest of | insufficient motivation. However BRDB and NGOS
women on wage earning job, but para 8 gives | succeed by offering better rewards.
an impression that women needs motivation for
work. This needs clarification.
G.28 89. Page G 20-38 Para 2
Is BRDB’s self claimed success story is needed
here? What is needed is a balanced evaluation | Such an evaluation was not possible with the resources
of BRDB projects. available.
G.29 90. Page G 2-38, para 3
Comilla Model is much older than a quarter of | Yes, but the publication referred to here describes a
century. It began in early sixties. quarter of a century of experience.
G.30 91. Page G.2-39
While making an evaluation of Comilla project | Agreed. Similarly support of committed personnel is
one must take into account that the institution | required for success of most projects (See comment
was founded and run by Dr Akhtar Hamid | G.9).
Khan, a earthwhile Member of CSP/ICS
bureaucratic system. His success was in his
personal commitment, dedication and personal
dream, added with his personal influence on the
civil service. he got a significant amount of
support that he needed for initiating,
implementing and running the project.
G.31 92. Table G.2-30
Why so many NGOs are concentrating on | It is one of the poorest areas.
Sudharam?
G.32 93. Page G.3.1 section G.3.1 para 3, line |
Which guideline? Is it the GPP. No. The guidelines referred to here are those attached
to the ToR for the study.
G.33 94, Page G.3-2 section G.3.2

Perhaps this should be rephrased as "Public

participation as proposed for the FAP ...."
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Comment
Nr

Comments from FPCO

Replies and action

G.34

95.

Page G.3-3 bullet 2

Were the people asked if they have done
anything regarding water related problem? If so,
what did they really do about it?

No

G.35

Page G 3-7

Did the local BWDB officials attend any of
these people’s participatory meetings? It is they
who are expected to run the project on the
principle of people’s participation.

No. at this stage the consultants wanted opinions not
affected by presence of officials.

G.36

97.

Page G 3-8, section G 3.4.4

To what extent local MPs are involved in and
are motivated to the cause of regional flood
problem.

Only five MPs of the region attended the meeting.

G.37

98.

Page G 4-3, para 5

A point to ponder, particularly, the issue of
formation of project committees.

Agreed. It is important. Practice is more difficult than
establishing a methodology.

G.38

99,

Page G 4-16 para 3

The suggestion as given here is vague. It needs
elaboration.

This is elaborated in the main report, chapter 13 and
14,
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Comment
Nr

Comments from BARD

Replies and Action

G.39

This study observes that this project area has a high
density of population, low level of education, poor
housing and sanitation, skewed income distribution
and acute poverty. The consultants made references
to various studies to include that the traditional
social structures have been supplanted by multiple
ties of clientatlism, but Samaj linkages are still used
as an important instrument for mobilising support in
local level politics. They have also observed a
patron-client relationship to have been existing in
the area and this is manifested in the mechanism of
land transfer, share cropping and other economic
transactions. Special emphasis was given to
Women'’s Profile’ It was observed that the women
have a fairly large number of roles to play. They
have a major role in post-harvest operation. Poorer
among them have been working in various NGOs
and different projects.

No reply required

G.40

With regard to public participation in the planning
process, the Consultants met the local people in
three rounds in nine meetings to elicit public
opinion about the project.They also had a seminar
at BARD with the Member of Parliament of the
region. The local people indicated, among other
things, the problems of poor drainage during the
monsoon and lack of irrigation water during the
Boro season. Reexcavation of local ‘khal’ both for
irrigation and drainage was suggested at all
locations.

NO reply required

G.41

With regard to perception of benefits from these
projects it was indicated that the project would help
raising cropping intensity and production and
reducing flood damage. It was also envisaged that it
would help initiate a process of socio-economic
development. It was suggested that the institutional
framework must be appropriately chosen to avoid
mis-management and poor quality of work.

No reply required
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Comment
Nr

Comments from BARD

Replies and Action

G.42

There should be no difference of opinion on the
issue of developing appropriate institutional
framework for the implementation of any project of
this type. We agree with the suggestion that in
areas where no such institutions are existing, they
should be built and developed during the detailed
design phase as part of the people’s participation
components. The local government institution which
have not been adequately touched upon in this study
may play an important role in mobilising local
resources, including labour, and planning of micro-
level smaller schemes. Similarly, if villages samaj
is identified as an important non-formal institutions
it will be to the benefit of this project if some
measures for its involvement in planning and
development are incorporated in this scheme. It has
been observed that such projects suffer from lack of
proper maintenance after their initial start. There
should be some measures to capture a part of the
incremental benefit for maintenance of the
structures. The local beneficiaries may be
encouraged to form their own associations for the

purpose.

The main report, chapter 8 described local government
institutions as well as Annex G. The proposals for
participation at implementation and O&M stages are
given in Annex G and also in chapters 13 and 14 of the
Main Report where proposals for beneficiary group
formation and for cost recovery are included.

No action required

G.43

Given the existing socio-economic conditions of the
rural women and the anticipated changes in their
roles as a result of the implementation of the
project it is necessary to devise appropriate
organisational and technological measures for their
greater and more meaningful participation in the
development process of the area.

Proposals are made for this and the continuing peoples
participation programme envisaged should ensure that
this occurs.

G.44

The experience of BARD, BRD,Grameen Bank and
other NGOs may be useful in this respect.

Agreed.

ci\sers\Amnex g.ser

6-7




7. Annex H - Envrionmental Impact Assessment Volume 7

Comment
Nr

Comments from FPCO

Replies and action

H.1

Vol 7. Annex-H has been a good report given the
time and resource constraints mentioned in the
forward. It has been however agreed in the forward
that the present work is not a full scale EIA. Why?

Because the project schedule and resource
limitations precluded a full year of data collection.

H.2

Once again I wish to clarify the same old thing that
I had been pressing i.e. Ecology standing alone in a
report means little or nothing to a professional or
decision maker and may kindly be avoided. What is
the difficulty in following the EIA guideline which
supersede Environment part Multicriteria Guideline
for Project Assessment is not yet clear to me. In one
hand the consultants complain of inadequate
resources to produce a credible EIA report, and on
the other hand they tend to waste time and energy in
unnecessary for reports.

The GPA guidelines suggest separate annexes for
SIA and E.A and the role of EIA is to produce an
integrated assessment. If this now not intended then
perhaps the GPA should be suitably amended? All
the information in Annex D is reqyured so there is
little saving by combining with another Annex.

H.3

Generally speaking the Table of Contents contain
most of the important aspects expected to be
covered. One point is not clear to me as to why
H.5.2 Environment Management Plan should be a
subsection under H.5 Impact mitigation and
Environmental Management Plan. EIA Guideline
clearly delineates that mitigation, enhancement,
residual impacts, contingency plan all forms part of
Management plan and should be viewed as such.
Details of public participation could not be traced in
the report.

Environment Project has been very well presented
particularly the surface water Flood Zoning, river
morphology, land capability soil types, population,
landlessness, literacy, agricultural activity etc.

Public participation is dealt with in detail in Annex
G and is summarised in the main report.

Thank you.

H.4

The report received disproportionate weigthage to
Fisheries compared to Fuel, fodder and live-stock.
The scanty treatment of this very important aspect
undermined the quality of the report. EMP has not
adequately addressed these issues as well. Present
availability, future scenario with population growth
and how much and to meet those needs are
absolutely absent in quantitative terms unlike
fisheries. Some important items like economic
activities present and future in transportation,
growth/ trading centers. agro-industrial growth,
imperatives and impediments of human resources
development etc, have not been covered at all.

It is considered that the relative importance and
weightage is probably about right for reasons fully
explained in the report. The agricultural Annex E
described the increased quantity of straw expected.
The other aspects are also discussed in other
volumes.

H.5

One fact may be adequately made clear that EIA is
a feasibility level initiative. Based on EIA outcome
decision on further work-detail design part is
expected to be taken up.

Agreed

No action required.
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Comment | Comments from FPCO Replies and action
Nr
H.6 Appendix H. IV and Appendix H.V are good | The interpretation is included in the report. Impacts
additions. over time are impossible to assess at this time.
Water quality data on a spread sheet standing alone | No action required.
without the consultant’s interpretation did not mean
much in a number of past reports reviewed.
However, the interpretation could have been
elaborated and their impacts over time could be
assessed.
H.7 PH2-8
Writing up in the lower part - however balanced the | Agreed
inorganic fertilizer applications are made, high
productivity can only be achieved by ensuring | No action required
organic fertilizer in the soil (percentage varies for
different soils and crops) - Ref BARC Study.
H.8 P H.2-18, sub-section H.2.3.8. Power tillers use fossil fuels whereas livestock use
renewable resources. However this is not serious as
Livestock why introduction of power tiller should | is stated in the report.
raise issues concerning agricultural sustainability is
not all clear to me. No action required.
H.9 P H.2-21 Sub-section H.2.4.1.
It appeared to me that there is a settle reference to | There is no reference to Ganges barrage but only
Ganges barrage and it is not clear to me how that | reference to possible future projects in India.
initiative is going to have external influence on the
project under review. No action required.
H.10 Fig H.3.16
Environmental Rating Matrix of proposed | The matrix shows no differential between the future
intervention appeared to me in some places as | without project situation and the with project state
wishful thinking. Why due to project implementation | for groundwater. Fodder is improved by additional
groundwater availability and drinking water supply | crop residue production. However this is not so for
should slightly deteriorate ? Is it that the prolonged | fuelwood. The slight decline (not severe) is due to
impounding will be taken care of 7 Why fuelwood | increased land clearance with intensification of
should be severely affected but fodder should | agriculture.
slightly improve. Is due to more HYV? Quite
questionable. Forestry and fuelwood instead of such
a dismal picture should improve really,
H.11 P H.5-3 Section H.5.2
Why an EMP is not normally considered justifiable | Agreed
until a firm commitment has been made to undertake
further study (the following step after feasibility is | The penultimate sentence will be deleted.
detailed design) is not understandable to me.
Resource constraint is one aspect but EMP should
not carried out until receiving commitment is an un-
acceptable statement. From all the impacts and
analysis presented in this report, I would tend to
conclude that the proposed project intervention is
quite desirable.
H.12 A very exhaustive Bibliography has been annexed | Agreed
though there are still more publications remain to be
mentioned, which will always be so. No action required.
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8. Annex I - Engineering - Volume 8

Comment
Nr

Comments from FPCO

Replies and action

I.1

The entire area South of the Comilla-Daudkandi road
upto Noakhali in the North-South direction and from
the Meghna to India border in the east west direction
is hydraulically inter related. Therefore it is not clear
as to how an area like the NN project can achieve full
drainage benefit without being interfered from other
areas. Will the Consultant explain the present and the
future hydraulic condition in the entire area with the
special context of the NN area.

The entire sub-regional drainage system as
described in the comment has been included
within the South East Regional Model (See
Figure B.2.10 of Annex B, Hydrology and
Hydraulic Modelling), and the interactions
within this drainage system are therefore
fully represented. However, the model
results have only been studied in detail and
converted to flooding characteristics within
and adjacent to the project area (a portion
of the lower Little Feni basin and areas
north of the Dakatia was also studied), as
shown in Figure B.4.2 in Annex B. The
effects of the proposals on the area north of
the Dakatia River are small, whilst it was
concluded from model runs that the
interaction between the project area and the
Little Feni basin was negligible (Section
B.7.5 of Annex B).

L.2

Page 1.1-4 sl (1) Figure 1.1.4

It appears that the consultant did not comment on the
differences in land levels in the sample Area 3
between the Land Level Data base and the Sample
Area survey specially for the land above 3.75 m. The
reason for the apparent difference may be explained.

The differences in land levels for sample
Area 3 were actually viewed more in terms
of a discrepancy in net cultivable area and
were discussed under the next item (ii) on
page I 1-4. The 16% increase in NCA
between the land level database (pre 1969)
and the 1992/93 sample area survey is
almost certainly spurious, arising from local
difficulty in interpreting the non-arable
areas from the 1:30000 aerial photography
(see section I.1.1.2). If the curves in
Figure 1.1.4 were adjusted so as more or
less to equalise the NCA, the apparent
descrepancy in elevations would be much
reduced.

I3

Page 1.1-11, 1st para

The consultant has proposed a regulator on the
Noakhali Khal. It is necessary to explain the possible
morphological effect of the structure in the
downstream. As in case of other structures in coastal
area whether this will also be blocked by siltation and
if so what is the remedial measure and whether this
can be economically justified.

See reply to comments M.17 and M.39.

csers\Ann_[.ser




Comment
Nr

Comments from FPCO

Replies and action

L.4

Page 1.1-12 sec 1.1.4

In this section the consultant has tried to establish,
after analysing the salinity data used in the NWP I and
11, that there is a clear declining trend in salinity level
during the dry season. What the consultant has told
here emphatically has been told cautiously in NWP-II
(Ref Page 3-37 para 2 and 3). Even in this section (1st
sentence) the consultant has accepted that there is little
data available to draw a definite conclusion. That the
NWP-II analysis cannot be fully relied upon may be
proved from the Table 3-20 (NWP-II Vol 1), where it
has been shown that the salinity at Chandpur has been
increased by 33% from NWP-I to NWP-II in April
while those of Ilshaghat, Dhulia in the down stream
have decreased by more than 20%. How these can be
justified. It is probably because of these anomalies the
NWP-II has concluded that the maximum salinity are
related to factors other than changes in discharge.
Therefore, it needs further study and data collection
before drawing any definite conclusion.

It is may be further added that the location of
Rahmatkhali is about 10 km upstream of Ilshaghat.
Therefore, salinity of Rahmatkhali should be lower
than Ilshaghat.

This section may be re-written according to the above
discussion.

The NWP data for Ilshaghat (up to 1989)
has been supplemented by an additional 3
years of data from the same station together
with data for 1991 and 1992 collected by
SWMC downstream of Rahmatkhali
Regulator. The additional data confirms
the downward trend in salinity since 1976,
which the consultant feels is quite
convincingly portrayed in Figure [.1.22. It
should be noted that apart from the SWMC
data, these are instantaneous peak salinities,
and the average will be much lower.

With reference to the salinities at Chandpur
increasing from 180us/cm to 240us/cm
between NWP I and NWP II both these
levels are comparable with the background
conductivity level in the Brahmaputra River
("Southwest Regional Plan, Supplement E,
Saline Intrusion and Tidal Hydraulics",
quoted in "Technical Note on Salinity
Conditions in Lower Meghna Estuary,
SWMC 1991). This small increase
(60us/cm) in what is in any case a very low
level of salinity is therefore insignificant
compared with the decreasing trend further
downstream.

The Consultants trust the above discussion
adequately clarifies the matter without the
need for rewriting the section.

L5

Engineering Cost

Engineering costs are in general, found to be
responsible

Noted. Thank you.
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Comment
Nr

Comments from FPCO

Replies and action

1.6

1.4-5 SI(IM)

It is stated that the stilling basin is dropped down to
4.5m to increase the Froude Number to 4.5. It is
necessary to explain how lowering the stilling basin
level will increase this Froude Nr. What is the effect
of the Tail water depth and how this will work in this
particular case.

The finer details of the hydraulic design are
probably more appropriately left to the
detailed design stage. However a brief
explanation is given here. Under condition
of high tailwater depth, no hydraulic jump
will occur, and energy dissipation will be
by turbulentt mixing. In this case,
consideration of Froude number is not
important. The critical design situation was
considered to be when the tailwater level is
low enough to permit a jump to form
(greater head-loss, more energy to
dissipate). @ For a stable jump, with
optimum energy dissipation, the Froude
number of the incoming jet should exceed
4.5, and one way of achieving this is by
increasing the fall from gate sill to stilling
basin floor - i.e. dropping the stilling basin.
Another important consideration is that the
tailwater depth should be adequate to retain
the jump within the basin under all
conditions - again this can be achieved by
lowering the basin floor.

LT

It is further stated that the floor thickness were
determined by finding the uplift pressure from Khosla
etc. In this case question arises whether the floor is
designated as mass concrete or re-inforced. In the
latter case the structure as a whole will withstand this
hydrostatic pressure making it cheaper.

The observation on uplift pressures is quite
correct. However, the mass concrete floor
thickness shown in Figure 1.4.6 does not
seem unusual for a structure of this type.
There are difficulties in both the design and
construction of a major structure like this in
reinforced concrete as a rigid monolith (or
more economically, as a flexible structure
on a flexible foundation), but this option
may certainly be examined at the detailed
design stage, although it may not
necessarily be cheaper. No action required.

I.8

Page 1.4-16 sl (II) Drainage and Figures 1.4.14 &
1.4.15

Figure 1.4.14 and Figure 1.4.15 shows that there is a
significant improvement of flood phase under without
and with project condition. This can be achieved even
without closing the inflows from the Dakatia. It is
necessary to elaborate how they can be achieved
without closing the inflow from the Dakatia.

The modelling and Hyrodynamic analyses
are described in Annex B in detail.
However it may be briefly stated that the
main improvements are in the southern
parts of the project area gradually
diminishing to the north. The drainage
through Rahmatkhali regulator creates a
gradient across the area but reduces flood
levels on the Dakatia only slightly thus only
slightly increasing Meghna inflows at peak
high tides.
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Comment
Nr

Comment from BARD

Replies and action

1.9

We agree with the Consultant that the existing minor irrigation
facilities are not sufficient to improve the cropping intensity in
the project area and that emphasis should be given on surface
water irrigation by developing the existing khals and channels.
However, most of the re-excavation works will need manual
labour which can be provided by local organisation like the
Union Parishads, Co-operatives and NGOsd. The importance
attached to thee institutional arrangement for beneficiary
participation at the design stage can hardly be over emphasized.

Agreed. This matter has been discussed
in some detail in Section G.4.5 of Annex
G and the Main Report (Chapters 11 to
14).

1.10

The suggestion for taking representation from the concerned
central and local government agencies and their officials, and
also from elected public representatives and disadvantaged
groups at the PCC deserves special consideration. Participation
of local people/ institution will help mobilize local resources and
will generate employment for the local people.

Noted and agreed.

It is our experience that this kind of project suffers from lack of
proper maintenance. There should be provisions for involving
the beneficiary groups for maintenance of work through proper
training and supervision. These operation and maintenance
works can be done through cost-recovery system. Though this
system will be a burden for the poor beneficiary group, it will
be helpful for the sustainability of the project. However, for this
sustainability the farmers of the project area must be organised
in cooperatives or similar other groups and training programmes
should be organised for these. Government, non-government and
local agencies may be encouraged to come forward with their
resources for successful implementation of the project.

These aspects are also discussed in Section
14.3 of the Main Report and Section
G.4.5 of Annex G.

No action required.
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9. Annex J Economics - Volume 9

Comment
Nr

Comment from FPCO

Replies and Action

J.1

The Report has broadly followed much in herewith
Gumti Phase II Feasibility Study, the approach outlined
in GPA (1992). However, the Report Suffer from
similar deficiencies as these of Gumti Phase II Report,
in addition to some additional mistakes. These are
noted below:

J.2

()

The Report is a feasibility study of the Noakhali
North Drainage and Irrigation project but one gets
a misheading idea in the very first sentence of
Report where it refers to Gumti Phase II project
area. This effects utter carelessness on the part of
the consultants and needs correction right away.

Editing error. This will be corrected.

1.3

(®)

GPA has presented two estimates for shadow wage
conversion for unskilled labour - 0.75 for unskilled
labour used in crop production and 0.65 for
unskilled labour employed in project construction.
The consultants, however, mentions (page J-1-1)
only same conversion factor has used for economic
evaluation of both project costs and farm income.
This needs clarification.

The reference item 10 on page J 1-2 will be
changed Both rates have been used as per GPA.
See table J.2.1 for agricultural costs and table
J.2.2 for construction costs.

J.4

©

It is not understood., as mentioned in page J.1-3 of
the Report. why quantitive estimated of such
parameters as increments in crop production and
decline in fish catches gives indication of the order
of indirect benefits and costs. Clearly, they
represent direct benefit and cost of project
intervention.

The text will be amended to clarify the points.

J.5

(d

It is not clear why the financial prices of
agricultural products and inputs as recorded. In
Table J.2.1 are identical of those recorded for
Gumti Phase I study. Since these prices re
locations specific reflecting local demand and
supply conditions, one would expect them to differ
for the projects - Noakhali North and Gumti Phase
IT - as these are located in different area. This
needs clarification.

The two projects are not far distant from each
other. As stated data were collected from three
producer markets and two wholesale markets
and the results were not consistently different,
so as to justify use of different prices.

No action required.

1.6

(e)

It is not understood why Gumti Phase II appears at
the top of Table J.2.10 of the Report as dealing
with feasibility study of Noakhali North Project.
Also, it is not clear whether the BBS yield figures
are representative of the project area. If so, then
they should differ from those of the Gumti Phase
I, which actually does in the two reposts.
However, in J.2.11 of the Reports, the BBS yield
figures (average of 1989-91) do not differ in the
two Reports. Why this so?

The "Gumti Phase II" label is an error and will
be removed. The yields used in the budgets do
differ. The BBS figures are wrong in Table
J.2.11 and will be corrected to conform with
those in Table J.2.10.
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A

Comment

Comment from FPCO

Replies and Action

A 7

(f) The consultants should have elaborated while
describing the estimation of both crop and non-
crop damage due to flooding how they have
actually devised the annual expected value of flood
damage using flood frequency analysis as outlined
in GPA.

See reply to comment E.15. The consultants
consider that the best use has been made of the
available data (primary and secondary).
Additional explanatory sentences have been
added to the text.

No action required.

J.8

(g) It is not clear why the cropping pattern changes as
recorded in Table J.4.1 where estimated for two
cases - 10 years and 30 years, when this does not
meat any differences at all in the figures. This
needs clarification.

This table is a standard output from the
economic model devised for both the Gumti
Phase II and Noakhali North Studies. In the
case of Gumti Phase II, private sector minor
irrigation development gives rise to different
cropping figures at 10 and 30 years, but this
does not apply in Noakhali North. The surplus
columns have now been deleted.

Comments from BARD

J.9

It appears from the consultant’s observations that the
project will establish a sound irrigation and drainage
system in the project area. This will help change
cropping pattern and increase cropping intensity. But
other crops like vegetables, oil seeds and pulses are
important consumption and each crops which need to
be considered for a balanced crop diversification
programme.

See reply to BARD comment on Annex E
(E.40) Agriculture.

J.10

Construction of flood control embankments/ drainage
work will divide the flooded area and reduce fish
production. Ultimately landless and poor fishermen
will be rendered unemployed. Alternative employment
opportunities for these people may please ne indicated.
it will be useful if some alternative scopes for
productive investment of the fund received as
compensation can be identified. Similar issues like
expansion of market, increase of employment for
overall development of project areas etc. may also be
considered before implementation of the project

These aspects are described in Section 11.5.1 of
the main report, but in any case it should be
noted that the proposed project does not involve
building embankment.
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