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A B S T R A-GJ.

This study is concerned with the performance evaluatoin of a
small scale irrigation and drainage project Mashajan-
lauhajang project which is typically' known as an Early

"'implementation project (EIP),
•

The assessment of the project is made with ,three aspects of
evaluation: Engineering, Socio~economic and Environmental,
In the chapter I, a simple introduction with the objectives,
of the project is given where the performance of EIP is, r ,
shown, A project background information is provided in
chapter-II and the detail of project with its objects are
described in Ch~p-III, For better understanding, a
literature review is attached as chap.IV to explain the
process"& terms needed for evaluating the impact of ~roject.
This chapter only includes the thepretical portion of the
project works. From Chapter V to VIII, the study is

,
elaborately 'described with the objectives of this project
work.

In Chapter V, the method of data collection is explained. 10
Nos of villages out of 32 Nos of villages in the projept
area were chosen. as sample villages wit'h respect to land
elevation. Different typs of questionnaire were prepared in
accordance with the objectives of the study for the head of
househQld and the group interview of the project area.
Secondary data were also collected from file of the
concerned "office and the different reports on the project.
During interview it is seen that some head of household have
a tendency to hide information of their property. In that
case cross checking is done to avoid wrong data analysis.,
To study the engineering impact assessment climatological
data of the project area' is collected. Topography, water
level in the river and in the project area were collected
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to be constructed
vent steel gate
place.

proposed
single

the same

As par PP, a 4-vent regulator is
in the Nardana but actually .a
regulator has been constructed at

from secondary data. There are three main khals: Bhorra
khal, Nardana khal and Nandapur khal, and two structure;
Bhorra open fall board system regulator and Nardana
regulator, are seen in the project area. The overall
condition of these three khals are not good, at all. Due to
land acqisition problem, the excavation ~~ some section of
these khals were not made as per design. Silt~tion is
another big problem in this project. Due to mis-op~ration of
the Bhorra open fall-board system regulators, heavy sediment
water enters in the project for which. the area under
mitakhola beel has been badly silted and as per public
open ion the people of these area have been depri~ed from
about 1000 mounds of crops in each year. Moreover the VIS of
this sluice- to the outfall of this khal was badly silted and
reduced the width which hampers quick drainage. At Luhaganj
the bed of the Nardana river is badly silted ( about 0.06 to
0.09m ) which hampers the drainage facllity.

Operation and maintenance works of the project ~ould be
considered as nil. The project declared its completion in
1986 although all the project works could not be completed
due to land aquisition problem. Only 45% of land aquisition
is made. Moreover the allocated amount for 0 & M works of
Tk.1i.27 lac is utilized td mitigate previous liabilities.

No specific schedule for maintenance works are found. The
visit of the concerned agency is not frequent. Some
excavation works were done by the fund available from FDR
and a fresh proposal in the name of reexcavation of Luhajang

.river was sent to FFW for approval.
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appointed from authority.

project
of the

1982). The
(FIN) which

Still the

1.65 and 3.38
(PE',

18'.981

stage' are

envircnment in the
to irregular opertion

1.07 and 2.48
37% (ECON) and

the
Due

ratio at this
were

to HYV,
by day.

the people within the project suffers a lot. To
circu~stances, a guardlkhalashi should be

internal rate of return is

and ,economical B/C
resp~ctively which

were 32% and 16.20% in the pre project condition.

In the socio-economic study it is seen that the financial

Although the project achieved its goal in the context of
production due
becomes poor day

project has got its viability due to high ];l.roductionoJ HYV.
Therefore it is suggested to review the project elaborately
and regular maintenance works with a specific schedule
would be able to save the project.

Fisheries in 'the project. area would be better if available
fund & modern technology are possible to be provided.
Adequate medical facilities income generation for the target
group and different type ,of credit facili'ties, are needed to.
l,ift the project to its goal and the socio-economic

regulators,
avoid such

development thereby.
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CHAPTER - I
INTRODUCTION: '

1.1 Background Information of EIP Project
Bangladesh is a disaster prone area and poverty stricken
country with limited resources, It has ov~r 1420 million
hectares of territory of which 2:2 million hectar's are
forest and .about 9.06 million hectares are cultivable.
Practically' all suitable land is under cultivation, but,
about one third of the land is flooded every year by the'
three world bigges~ rivers: The Brahmaputra, Ganges and
Meghna. The population of the country is estimated to be
more than 100 million of which 30 percent of work force is
under employed and.BO percent of the people are iiliterate.
'For obvious reason~ the economy of the country is mainly
agro based and water is of vital importance of
'agriculture.

After two consecutive floods in 1954 and 1955. the most
devastating flood occurred in Bangladesh in 1987 and 1988
which affected around 9.0 million ha land of which around
5.8 million ha, experienced severe drainage congestion
during recedingof.flood. About 72 percent of all fo~d grain

!wete damaged during the time of monsoon (BWDB,Dec. 1938).'

Bangladesh Water Development Board, an organization under
Ministry of Irrigation Water Development & Flood control, is
responsible for irrigation, flood control and drainage
project. In 1964 ,a master plan for the development of•
water resources was drawn up by IEeO.The plan emphasiz~d
flood protection along the major rivers as well as in the
coastal area. It included 51 major project. The cost of
these schemes far exceeded available fund. Mainly because of
financial constraint, the implementation of master plan
which formed mejor guidelines for the operation of the

1
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US. 6 million in the second phase (BWbB, ,1988).

participate in the
cotributed an amount

Agency (,SIDA) would also
Each of the governments

, (ha)Phase Year Nos of projects Are.a Be,nefited
I. 1975-81 44 37500
II. 1982-86 23 90000
III. 1987-91 19 80000

Oeve lopmen,t,
programme.
equivalent

BNOB. has been rather slow. In view of th~ bottlenecks in
implementing la~ge scale project. low investment per unit
which could be completed quickly, With this concept
especially after the famine and flood employment opportuhe
basic concept of Early Implementation Project is to produce
return quickly with low investment, which p~ovep successful
and was adopted to other donor assisted projects, is known
as Early Implementation Project (EIP).

,
EIP project have so far implemented many such EIP projects'
in the phases. The number of individual p~ojects implemented
and areas benefited are as follows:

~..'
, '

At present 63 out of 86 projects have been completed. The
.average b~nef ited area' pe'r proj ect is 6300 ha (BWOB,. 1989) .
The performance of EIP cell is listed project wise in Fig.
1.1 and Appendix 1.1 Although the EIP projects have
generally been found as cost-effective and f~st yielding but
some of these' could not accrue the desired 'benefits and in
some cases produced adverse impacts.

Implementation of EIP projects commenced in 1974-75
foll~wing an agreement between the Bangladesh and the
Netherlands Government to use 'bilateral aia. funds for
activities in water control. In the second phase (1982-86).
it was agreed by three governments: Bangladesh, the
Netherlands and ,Sweden that Swedish International



,

The purpose of this study is to evaluate the impact of one
EIPtype project. The methodology of the assessment will be
quite general and 'can be applied to similar projects.

The project selected for the present study is Meshajan
Lauhajang project. It is a drainage and flood control
project. The gross area of the project is about 4450 ha and
the net benefited area is about'1620 ha.

Post project evaluation of any projects i~ considered
'-essential so as to find out whether the project completed is

giving .desired benefits or not. The findings and
recommendation of the study could be very useful in the
smooth operation of the project and experience gained could
be fruitfully u~ilized in other projects. The specific,
objectives are as follqws:

i) Engine~ring Study and evaluation .
.This will include review of the design cr'iterion used for
the construction of various structures such as embankment,
canal and drainage regulators, in the project area to,
ascertain whether the construction was :done as ~er original,
plan or not'l

ii) Socia-economic evaluation:
This consists of assessmen.t of economic and socia-economic
parameters for the post ~roject condition and compare with
the pre-project condition.

iii) Environmental Impact Assessment:

The indicators which affect the project environment are to
be identified The impact of associated indicators are then'
evaluated for the pre-project and post project conditions.

3
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Lakhinda,

Shail jana,

the drainage

covering villages

Pachchamari,Mamudpur,

Bhabakanda, Kawalpur"

expected benefit could not be achieved.

In.order to get rid of this problem the

Fatehpur,Moshaj an,

Thana headquarter. The 'project area

Panchadona, Banail,

drainage congestion for. want of drainage outlet, as a result

benefited area is estimated at 4500 acres.

The project is located. about 20 miles 'south west of Tangail

I.!..Project Background Information

Bangolla etc. The gross area is around 15,700 acres, The

District headquarters and 15 miles North west of Mirzapur

The projed~ consist of Moshajan beel, Kuraliakpara Haor,
If

Sailjana ~nd Bhyiuyakura beel. It had been suffering from

channel of insufficient section for drainage'of the beels

be cultivated.

of which the fertile land lying around these beel could not

in the year 1965 to 1968. As the result were good, the said

Chairman, ,Basail Union Parisad excavated

participation under channel digging programme. But as the

channel could not .be excavated or re-excavated to its

channel was again re- excavated in the year 1979-80 by mass

required section,

Hence there is a crying demand from the local people



,
as desc~ibed below.

undermore area

proforma of amounting Tk.

6

farmers to bring

1982, a pr.oject

c.ropping pattern of the -medium low land could be

._, .
t'he local

increase the demand for agricultural labour.

increased.

changed and the cropping intensity thereoff will be

to

area with ~.little high production'.'
I

The

•

.will be ~ore intensified. This will lead to

(HYV) paddy and introduction of more Rabi crops in more

b)

.
c) Agr icu Itural act itvities wi thin the proj ect area

with the drainage need so as to reclaime an area of about

good agricultural production and the following achievement

150.51 lac taka was prepared by BWDB with an expectation of

a) Good crops will ensured. This will be give' incentive

,
change the cropping pattern of xhe areas.

for re-excavation of the channel with proper section to cope'

500 acres of land from 'the ~asine of' the beels and also to

In Auguest'

,

~-
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national perspective. The economic IRR of the schemes

the

improveimplementation project in order to

khal and. a 2~vent drainage sluiuce 'with

/

stand to 32% which indicate viability of
schemes.

Nardana

7

possibilities for boat crossing at the outfall of the
Bharra khal and

Nandapur khal (1.9 miles ).

development stage will be 64.04 lac from the

side channels , ~he Bangola khal ( 1.3 miles) and

branches channels ( total length 0.8 miles) .

d) The net incremental bene~it o~ the project at full

The ~roject was appraised by the Appraisal Mission in 1982
as an early

,
the pre and post monsoon drainage of the area and limit the

effect of flooding. The proposal in the appraisal mission

report to,cope the project objectives are as follows:

b) Excavation of Bhorra khal (2.3 miles) and it,s three

c) Construction of 4-vent sluice at the' outfall of the

d) Construction of closure at Ufulki khal.

. a) Excavatibn of the Nardana khal,( 7.4 miles) and its



8

1.3.1 Project Description.

traverse the, project

the projec~ in principal

Mahishmuro,

,

Patulla and Aghaid

household and population are appended in Appendix-l.3

area. The description of the villages including area,

of Tangail Town. The Lauhajang river is in North-East

and . 1620 ha net ) is located in Mirzapur Thana (

proj ect area (Fig 1.2) An unmetalled road c'onnecting

and ~h~ Bansi river is in the South-West of the

,
Upazila ) und,r Tangail district about 24KM South-East

and locat ion of vi llages are shown in Fig 1.3

having Blc ratio 2.4. The p~oject work star~ed in 1984'under

The appraisal Mission approved,

EIP programme of BWnB arid declared completed on 1986.

1.3 Project Description and Objects

a) Location and Exte~t. The project area (4450 ha gross

, .this project in to improve the pre-monsoon drainage of the

(Source: Small Area Atlas of Bangladesh'198S)

b) Physical components: The proposed project components for



,

area and to limit the effects of flooding; the following

physical components were proposed in the PP.

to excavate the Nardana khal 11.90 km and its side

channels the Bangolla khal 2.10 km.and Nandapur khal

3.05 km.

to excavate the Bhorra khal 3:70 km and its three

branch channel of tot.l lengthl.~9 km.

to constract a 4-vent drainage sluice at the outfall of

the Nardana khal and a 2-vent drainage sluice with

possibilities for boat crossing at the outfall of the

Bhorra khal.

to c~ose besides these khals, theUfulki khals.

The physical infrastructure componants ar"e shown in the Fig.

1. 2.

1.3.2 Project Objectives.

Mashajan-Laohajang(EIP) project was constructed to achieve

the following objectives.

i) Increased agricultural production

ii) Increased net farm income.

9



vi) Establishment of self financed and selfmanaged

iii) Improve equality in income .distribution and use of

irrigation water.

landless farmers

operation ~nd maintenance ofin construction,

Maximum participation by small and

10

,

inftastructure and ownership and operation equipments.

farmefs.organizat~on~

iv) Increased employment oppertunities especially for

landless~ small and margihal farmers.

v)
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CHAPTER-II
LITERATURE REVIEW

2.1 Evaluation of Engineering Aspects of FCDI projects.
For Engineering. evaluation the project is studied in detail
on the basis of the aspects of design, c~st, operation and
maintenance. For this review of-design criterion of the
stuctures, the study of differ~nt reports related to the
project and BWDB office correspondence were carried out. In
addition to this, the field investigation of the project is
done Engineering evaluation is done on the basis of
following engineering aspects.

2.1.1 Design Selection:
Hydrological boun~aries The collection of hydrological
data and analysis there~ff for the purpose of the schemes
formulation constitutes the primary task. Major source of
the hydrological data is Hydrology directorate of BWDB,
where information are mostly preserved in compiled form.
Once the basic Hydrological information is found out,
subsequent analysis for the purpose of the projects are
routine job.

a) River water level In most of the.EIP project,~:20 yrs
flood level is considered. BWDB has established many
water level recording gauge station throughout the
country in the main streams and rivers. All the data
are then compiled by BWDB'S Hydrology Directorate.
Short term data at the site are correlated to.long term
data'of permanent stations.

In case of design of drainage structures, the maximum head
difference at the "structure 06curs either in pre-monsoon or
in the post-monsoon period. The size of .tructures is

13



c). Catchment leakage: Generally water enter. the basin from
outside by flooding. But rainfall is also one of the
source of water in the Project area. The parameter

general selected by comparing post monsoon and pre-monsoon
flbod r~u~ine. In Mashajan-lauhagany project, it .is observed
that the size of structure is mostly governeq by post
monsoon flood condition.

14

in the drainage projects are
storage etc. IECD Study suggested

Istorage and seepage looses to be,

usedgenerally
evapotranspiration,
evapotranspiration,

b) Rainfall: There are many station~ throughout the
country for recording daily raih fall. Different
agencies in different time compiled the monthly,
seasonal and annual rainfall of these stations. In
absencS of any rainfall recording station within the
project area the weighted values are found from the
records of nearby station. Calculation of weighted
point rainfall aDd estimation of intensity and
frequ~ncy, the design storm are ~enerally made of to. .
determine the Qesign storm and the design flood: Short
and medium duration rainfall and the frequency of
Occurance are required for the design of drainage
system. 'In this project, the critical drainage period
lies in the months of pre- monsoon period when crops
are still small or maturing stage and are susceptible
to damage. T.hf: 5 gays nuration nf...selenten freauennv "P

.10 =s.LPt:. maximum. uinf:.all .values are ana1=-e.d and
''',,:edfor d.r.liinalUtsystems in JZenera)..In case of the
project rainfall and runoff index prepared by IECO (
Presently named as Morrison knudson) in 1964 have
mostly been. used. Other climatological data for the
project are given in appendix 4.1
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providestruct'ures are
land, natur.al slope of the
and short outlet channel

In the project, the drainage
considering the topography of the
land and availability of easy
connection with drainage ways.

50% of the first 50 mm rainfall and 30% to 40% rainfall in
excess of 50 mm for flat & hilly areas respectively ( LDL
1968 ). In case of unpoldered projects, the leakage through
small open creeks are considered in calculation of total
run-off of the Profect.

b) Hydraulic design of type structures and its protection
works: In designing the hydraulic structures, the
factors to be considered are as below:

i) Energy disspation and stilling pasin d~sign: The energy
dessipation in the jump depends upon the Froude number
of the incoming flow. The different types of jumps have..
different Froude no. (F'!.
For F =1~ the flow is critical and there is no jump.

,

.Sructures
a) Planning of hydraulic structures ln the projec~: Before

t.he project, there' were numerous khals within the
project area. Most of'this khals were natural drainage
channels. Under the project drainage system, some of
the riatural channels we~e eliminated and some were
linked ~ith drainage systems of the proj~ct. The entir~
project area was divided into several basins' and a
dr~inage syste~ was planned so that, from each of such
basin area, water could drain out through drainage
sluice. In order to draw run-off from each basin, the
existing'khals were, as for as possible, link~d up to
the structural outlets providing necessary bed slope.
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Lacey's regime scour depth

chute blocks, impacts blffle blo~ks and an
end sill have to be provided to shorten the
jump length and to dissipate the high
velocity flow.

scour and cut off wall: the depth of SCour is
determined by

F =1.7, no baffles or other dis~ipating device
are needed.

F =1.7 to 2.5 baffles of sills are not required
but basin should be sufficiently long.

F =2.5 to 4.5, the jump creates heavy
oscillating waves on the s\.]J:"face.So sti11ing
device must be provided to dissipate energy.

F =4.5 to 9.0. A true hydraulic jump occurs. So

equation "

Depth of
usually

ii)

characteristics of the project.

16

iii) Estimate of design head: In determining the design head
for a regulator, the water levels of pre-monsoon and
post monsoon period are required when max. Head
difference occurs are taken into consideration.

2

q 1/3
R =0.91 (--------- __~---)

if

A value of 1.25 R on uls and 1.50 R on dis is widely used to
determined the depth of cutoff wall which ofcourse later on
to be checked from exit gradient consideration.

iv) Exit gradient and floor lengt'h : The exit gradient is'. lengththe determining factor for selection the floor
and vertical cut off depth. For the structure to be
safe against piping, an exit gradient of 1/6 to 1/7
have been considered for the existing soil
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,

againststableshould bestructureThe

Downstream invert, filter: At the end of the concrete
floor, an inverted' filter, 1.5 to 2D long is generally
provided.
Where D = Scour dep.th below river bed.

encounter.

v) Uplift pressure and floor thickness : In order to know
as to how the seepage below the foundation takes place,
flow prof~le curve is to be prepared: The percentage of
pressure at various points is valid for complex profile
if corrected for

- Mutual interference of plies.
- Thickness of floor
- Slope of the floor.
vi) Loose protective works :Followings consideration are to

taken into account.

overturning at any horizontal plane, sliding or shearing
force on horizontal plane, water uplift pressure and over

c) Structural design of type structures
Any structure shall be so designed that it remains stable
against all external loads and pressure which it may

-Down stream Launching apron is provided for a length,
generally equal to 1,5 times of scour d~pth.
-Upstr.eam 106se, proteption: Just before the concrefe floor
of the upstream, brick block protection is provided. The
brick blocks are laid over packed stone for a length equal
to D ( D=XR-Y; where X = 1.0 to 1.5, generally taken 1.25, ~
is Lacey's normal scour depth and Y is,the depth of water
above bed. )
- The drainage sluices, which were not designed for flushing
'but as present being used, for flushing, should be provided
with new landward bottom and slope protective works
sufficiently strong against scouring.
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1.50
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of elements:
structure need

pressure and forces act on
pressure horizontally and
pressure horizontally and

design
of the

Normal case
Extreme
Normal
Extreme

Normal
Extreme

analysis and
main elemel1ts
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stress of underlying foundation materials or soil. Generally
the following safety factors are used for hydraulic_
structures of BWDB:

Pressure and forces: The various
the structure, such as water
vertically (uplift ) and earth

For design of hydraulic srtucture, 'generilly the following-
steps are followed :

surcharge.
Impact: In the case of truck load 30% impact is considered
additionally as live load.

(ii) Stability
following
bedesigned:
- Conduit of barrel
- Abutment wall

(i) Computation of design loads and pressure: The loads
and pressures which may act on the structure are
correctly listed and computed.

Dead loads! The wt. of all permanent and. temporary
components of structure, (such as concrete! brick work,
earthwork, water wt. etc.) should be calculated.
Live loads: The wt. of human occupan~y' over operating deck
and regulator brest and trunk loads {ncludes in .live load
calculation.

Sliding

Over turning

Uplift.
Bearing
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Siltation problems: In the project the soil is mostly
of alluvial type, with maximum percen tage of fine sand
and silt. As a result the design section of the
channels do not exists for long time and requires
regular maintenance. The sedimentation in the intake
channels of the proje6ts sometimes causing difficulties
in the effe~tive operation of regulator/sluices gates.
This is normal and natural phenomenions. During the
high flood the surges occuring with immense volume of
sediment is pushed inward from the river which are
deposited in the almost calm and tranquil water of the
intake channels.

..

- Base slab
-'Head wall
- Wing wall
- Return wall
- Apron slab
- Operating platfrom •

(iii) Stability analysis : The safety of the centtal
part of the structure~ wing wall and return wall
are to be checked against overturning, uplift and
bearing presiures. For the stability analysis the
combined loads may produce critical loading at
various stages of construction, operation or
maintenance of the structures are to be found out

'and the stability of the component should be
checked ~nder the critical loading condition.

(e)

The deposited silt normally deformed the shape of the
channe 1/ khal and reduces its carrying capac ity. It must
therefore, be removed periodically by desilting operation.
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achieve the benefits. In general,
constraints in the operation and

main pre-~equisites to
because of the fund
maintenance ~f the project, many problems have been created.
Participati6n by beneiiciaries in operation and maintenance,
may promote the efficiency and net benefit of the project .

2.1.2 Operation and water management
(i) Operation of the project components
There is an operation and Maintenance wing in BWDB which
supervises the activities of its.field organizations. After
the implementation, the projects goes for operation under
the field organizational set up. The BWDB is divided into 14.
zones ( headed by CE), zones il)to several circles ( .headed
by SE) again divisions are subdivided into several sub-
divisions headed by sub-divisional Engineers.

The effective operation of hYdraulic structure is one of the

,

. (ii) Water/ianagement,
In the project concept it was expected that an ideal general
approach Should be the criterion of a water distribution
system in such a way so that it served optimum utilization. .of agricultur development in the project area. The
organization and management should take care so t~at a fair
distribution of irrigation and drainag~ water are guaranteed
for the improvement of agriculture in the area. Some
problems related to water management are reported. This have
mainly to do with drainage and with inadequate operation and
lack of maintenance in completed structures.,

With the implementa~ion of EIP schemes, the cropping pattern
have changed in many cases, the varieties have been replaced
by HYV'S. As a result effective water management is needed.



,

2.1.3 Maintenance
In order to ensure the continuous flow of benefits fro,m the
investments, the proper maintenance system is of the utmost. .
impertance. For RIP projects, the first three years after
completion, all physi~l works are mainfained or monitored
by the EIP cell. Afterward the responsibjlity lie with the
BWDB.

In the past years, the found constraints in the maintenance
of the EIP Schemes are'proved to be the major bottleneck in. .
the effective production which getting down the cropping
intensity and hectarage yield in the many case as re~orted.

21
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2.2 EVALUATION OF SOCIO-ECONOKIC ASPECTS

Evaluation is the process by which one could know the level
of achievement of project ,objectives targeted before
starting the project. After getting result form evaluation
study, it is possible to made alternatio~, addition and
modification of planning process for the smooth operation of
the project during the project period to.reach the goal and
also have a better concepts of planning to start a new
project. In this chapter, essential parameter or indicators
which are needed for a project evaluation study, related to
the impact assessment of a water resources project are
briefly discussed.

2.2.1 Economic and ?ocial Development:
In the water resources project planning, favorable economic
analysis of investment shows adequate food production which
increases the national income by certain amount, But it is
to be admitted that more food production and larger national
income are not end themselves. They are inturn means to
other ends. If one keeps pursing this' question, it will
finally be observed that the ultimate objective of public
works and the resources development programme is the
"well-being" to the society, which is difficult to defin.e.
But it is possible to name a number of living conditions
that collectively will provide the ingredients for what may
be called. the "well-being" of a society. These conditions
would include the following:.
i) Food, clothes and shelter.
ir) Individual and collective security.
iii) Luxury ahd convenience.
iv) Good health.
v) Good education.
vi) Harmonious family relations .

22
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Discount rate or interest :It one person lends money to
another person, he is entitled to some from of reward. This

of interest

vii) Pleasant working conditions.
viii) A clean and stimulating environment.
ix) A certain level of culture.
x) A certain level of morality.

In Bangladesh there is no specific guide~ines are followed
for the evaluation of socio economic study. But in normal
practice it is generally carried out with the concept that
mostly the landless group of the'projec,t area are to be
highly benefited. In the case of EIP type project, idea of
providing maximum benefIt to the landless people make sure
the upliftment of socio-economic status of the project area.
Some useful terms related to this study are discussed in
this chapter for better understanding of the preseed.ing
chapter.

2.2.2 Mathematics of Finance
The purpose 'of this section is to make the reader familiar
with the mathematical manupulations' that are required for
the economic analy~is of water resources projects. For the
sake of clarity, the use of mathematical formulas are kept
minimum.

reward is called interest. Normally the rate
depends on thr~e main factors: the state of ecohomYi the
risk involved in the loan, and the expected future rate.of
inflation.

Wheni repre~ents the annual interest rate and f represents
a present sum of money, while n repres"ents a number' of
years, then the interest at the end of one year is ~p" When
the investor chooses to withdraw his intere~t every year,' he
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Present Value:it one investes p in the first year for n nos
where f is the e~pected
is calculated as

24

----------A(1+i)n-1

. , , .. , . , .4.1

.... , .... 4.2

+

...........

(i+ 1)0

p=----""- ...•_---

f= p(i+l)n

In the economic analysis of engineering projects the concept
of present value is often used to compare estimated cost
that will occur at.different times .

will have collected after years a total amount of interest
of nip.

,..
However, when investor does not withdraw his interest rate
and is able to invest his interest at the same interest rate
as his original investment, then it may qbserve that the
original p has increased to p+i~alter one year and to
p(1+i)+p(1+i)i=p(1+i)2 after two fears and to p(1+1)3 after
three years. Hence we find that amount f to which and
original investment P has increased when subjected to
compound interest rate is :

Annuities: Let as assume that the annual sum A is invested
at the end of every year on. a compound interest basis. We
would like to know to what sum these annual investment or
annuity has grown, after n years. The last deposit of A, at
the end of the nth year, has not accumulated any interest
yet,and has therefore a value o~ A. The second last deposit
is worth A(l+l). The third last is worth A(1+i)2 and so on,
We may therefore write:

years at i amount ~nterest rate,
'amount of n years the present value

F

F=A+A(1+i)+A(1+i)2



Benefit: Water resource project benefits may be classified
into two different criteria: Direct benefit and indirect
benefits. Direct benefits are the immediate result of the
project, such as the production of electricity, or the
prevention of flood damages, or the increased firm
production. Indirect benefits are those results of a project

,that are of a subsequent nature, such as stimulation of
industry, or the increase in general taxation level, or the

/

/
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' '" 4.4

.
•

i

-----------------
[(I+i)n-1J --------4.3A

F=

Comparing with eg 4.2, we can write.

(l+i)n-1

(l+i)n-1

A[(l+i)n-1J
P=------------------~

i (i+i)n

From ego 4.3, we have

A---- _

25

Multiplying both side by. (1+i)
F(1+i)=-A(Hi) + A(1+i)2+ ... + A(l;l-i)n
The result
or Fi= A (l+i)n -A.

A -- _

Comparing with e~ 4.3
Pi(1+i)n
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increase in profits of all enterprises that supplies goods
to, or that purchase products from, those people wQo
realized the direct benefit from the first place.

The economic study requires to evaluate all consequences in
commensurabl~ monitory unit. Those ~eneS~ts which ~ould be
measured by monetary. unit are known as tangible benefits.
But there are many values which defy such quantification.
Unique otextremely rare values such as species of plant or

,animal life or sights of usual beauty have no acknowledged
money value. Neither have direct effect on human beings
physically loss of health or life, emotionally through loss
of n.tional prestige or personal integrity, or
psychologically through environmental changes. We do

. Imonetary values s~rve to measure the achievement of such
extra economic goals -as income redistribution, increased
economic stability, or improved envir6nmental quality. EachI' .

'value whioh ICan not be expressed as monetery terms is known
as intangible benefit:'

(a) Flood control benefits.

The elimination, of flooding, or the' reduction of the
frequency of flooding,has a two fold beneficial effects.
First, it prevents the occuranc~ of flood damages. Second,
if will stimulate increased food production in project area.
In most cases, flood control benefits fall primarily in the
first category, with the increased production benefits being
of a secondary nature, Flood damages may consist of the
following items:

i) Physical damage to buildings and their contents:
bridges, highways', railways etc. The amount of damage
is to be appraised in terms of the cost replacement, or
repair of the propert~.

26
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ii) Agricultural crop losses: These are to be appraised
interms of market value, less any cost that had not
yet been incurred at the time of loss ..

iii) 10ss of income due to interruption of business: The
loss should be appraised interms of goods-and services
that would have been produced ~f the flood had not
occurred.

iv) Cost of flood fighting, and the evacuation,care and
rehabilitation of flood victims. It must be emphasized
that the double counting between items 3 and 4 is to
be avoided.

There is a relation between flood slags and flood damage. It
could be obtained from a systematic SUrvey of project area.
The survey should not onli be concerned with inquiries about
damages that resulted from'recorded flood, but also with
potential damages' that could result from' floods of greater
magnitude, perhaps upto the maximum possible flood. If
different sections of total flood area. are affected by
different degrees by certain flood control measures, it may,
desirable ~o prepare separate flood damages. curve for each
of these sections, ~here are four principal engineering
measures to control floods:
a) Reservoirs:
b) Dykes
c) Diversions.
d) Chann e1 improvemen ts.

b) Reclamation benefits: Reclamation of land means the
restoration of raw and natural conditioned land to a
desired state of cultivation. This can be accomplished
in two ways depending on the natural state of land. It
one land in subjected to periodic tlooding the

27



reclamation measures consists of building dykes to keep the
flood water off the land, and excavation ditches and, canals
to maintain a desired jround water level. If land suffers
from a shortage of moisture, the reclamation measures
consist of irrigating the land by means of storage
reservoirs, canals and ditches. In bOlh, c~ses, however; the
objective is the same, namely'to provide the land with
optimum moisture conditions.

Reclamation benefits may be defined as the increases in net
firm income, resulting from the construction and operation
of the principal reclamation works. The increase in net firm
income must be calculated as the difference in net firm
income for the project area with and without the principal
reclamation works .•

28•
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is generally fixed on 20
do have a s~.orter Iife span '.
apI'fraisal10 years has been

Lifetime of the projects
years. Excavation projects
for example in the 1990
taken for jamgaon Danra.

Unskilled labour 0.70
Seeds for all rice varieties 0.96
Urea 1.54
Tsp 1.09
Mp 1.43
Pesticides 0.91
Rice 0.96
Standard conversion factor 0.81

* .

2.2.3 FINANCIAL AND ECONOMIC PARAMETERS FOR ANALYSIS
The financial and econoDiicanalyses have been made on the
following ass~mptions and unit figure~:

,

, .

* Construction period has been estimated at 4 years,
except for the Gur-nagor mini polder, where 3 years has
been taken.

* The discount rate has been established at 15% (1990:
15%)

* Wage of unskilled labour has been estimated at 40
Tk/day for construction and earth'work and 40 Tk/day
agricultural labour.

* The following conversion factors have been used to
transfer financial to economic pric~s:

These numbers have been taken from a recen~ update by the•MPO (Master Plan organization).



, •

8% for engineering andwith 5% for contingencies;

* The ratio of unskilled labour in 'the investment costshas been estimated at 95% for earth work (embankmentsand excavation) and 40% for structures. All other costsare taken as local costs (SCF. applied).

* The market price of rice has been taken at 5900
Tk/tons.

The standard conversion factor has been applied to the costs
of irrigation water and acquired land.

supervising and 2.5% for overhead.

* Only 75% of the costs for unskilled labour benefits
this,group .
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•* Agricultural 'benefits only consider changes in paddy
production. Rabi crops contribute to benefits but
changes. are difficult to estimate, moreover benefits, \

are expected to accrue more to the NTG than the
benefits of increased Paddy production. Consequently
economic indicators should be con~idered to be lower
boundary estimates.

*. Total inves~ment and maintenance costs are increased

* The expected increase in agricultural production is notapplied in the first year after finalizing theconstruction. It has been estimated that 50% of theincrease is reached after 3 years.

* Investments related to "social issues", such as
tubewells and cyclones, have not. been taken into
account for the benefit cost computations.
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MAINTENANCE

special three
completion of

Tk 20,000 per km
Tk 40,000 per km
Tk 50,000 per km

in the l'ast years of theare 'finishedStructures

Annual costs' for .routing maintenance, referring to this
maintenance during donstruction and for the "three years 0 &
M, are estimated as follows:
* Full ~lbod e~bankment:
* Submersible embankment:
* Sea dike embankment:

Maintenance during constructiQn is equally divided split
over the fast two years of a four years construction period.

Embankments are assumed to be completed in the third year of.. "

a four year construction period. "Maintenance is considered:

A spreadsheet computer model has been used to calculated
the ec6ncimic parameters and the distribution of benefits.

Re-excavation is not inc+uded in the maintenance programme.
Emergency maintenance is included in the three years 0 & M
and eltimatedat 1% of the total construction costs.
After. the three years maintenance period, long term annual
maintenance is estimated at 2% of the total investment
costs (excluding contingencies, land acquisition, overhead
and supervision).

(i) during construqtion; and (ii) during a
years 0 & M programme, to be implemented after
the construction.

construction period and maintained for a period of three
years under the .three years 0 & M programme. Annual costs
are taken at 2% of the inv~stments related to all
'structures.



Landless peasants 0 0 (3)Marginal farmers 0-0.99 0-0.39 2.Small farmers 1-2.99 0.4-1.9 1.5Middle farmers-1 3-4.99 1.2-1.99 1Middle farmers-2 5-6.99 2.0-2.79 1Large farmers 7 2.8 0
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S-INDHX
Since 'anumber of years,' the social index (S-index) has been
calculated for each project. The S-index indicates the
distribution of land over the different land holding
categories. It has been argued that the higher the S-index,
the more Socially feasible is the projec!'t.Preferably, the
S-index should be higher or at l'east equal to the national
average of 0.9. Much weight has been given to the S-index
addition to the technical and economic feasibility of a
study.

Since the 1990 appraisal, this index has only been used in
the pre-selection and feasibility phase, but not in .the
appraisal proper. The following explains first the
methodology behind the S-index. Subsequently, it is
explained why this S- index is. not used any more in the
appraisal.

For the calculation of the S-index, the percentage of the
benefited area owned by each class of peasants is multiplied
by a weight factor. Since the target group of EIP consists
of landless, marginal and small peasa~ts, the benefited
areas belonging to these groups are g~ven higher weight
factors:
Table 2.1: Categorization of farmers for S-index

Mul tiplication
factor

land holding (ha)
(acres)

Peasan t class



S-index =

•

been

GOB classes

consideration has
of reasoning has been that
ownership is just one, yet
Attention has been paid in

S-index
The way
of land

the

Old EIP classes

pattern
social indicator.

by marginal •L1 = Percentage of land owned p'easantsL2 = Percentage of land owned by. small farmersL3 = Percentage of la:nd owned by middle farmers.The S-index for Bangladesh as a whole is 0.9

Over the last years
modified considerable.
the prevailing
very. importan t
a more pronounced way to factors such as:

2 L1 + 1.5 L2 + L3

The S-index is calculated for land owned, according to the
formula~

100
Where:

------------------------------------------------------

a. Geo-physical features. of an area;, \

b. Modes of land employment;
c. Ways in which organizations of people find expression;
d. Residence and expenditure patterns ~f. land owners; and
e. The distribution of benefits over target and non-target

group.
New categories of farmers are given as below:
Table 2.2: New categorization of farmers (In acres)

Peasant class
------------------------------------------------------
Landless p"easants 0 0 0.49Marginal farmers 0 - 0.99 0.5 - 0.99S!,!a11 farmers 1 - 2.99 1 2.49Middle farmers 1 3' - 4.99 2.5 - 4.99Middle farmers 2 5 6.99 • 5 7.49-
Large farmers 7 & Above 7.5 & Above
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2 ..3 Evaluation of Agricultural Aspects

In agronomic analysis, area under different flood depths are
taken from the technical reports prepared by the field
division of BWDB. Information on present cropping patterns
and their extent of coverage on a perce~tage basis in
different elevations, were collected through farmer
interview during field visit to individual projects. Based
on these, absolute area under different crops were estimate.
Area actually suffering crop damages and weighted average
damaged yield data were also collected and used for making
a realistic and accurate assessment of present production.
Cost of production were computed using data on the level of
input use in each crop. collected from farmers during field
visit to individual. proJect. Future projections in respect
of crop area and yield are based on cropping patterns
presently practicised by farmers in problem free area within
the project) 'This has been done for ~voiding optimistic
projections. Finally the net incremental benefit has been
calculated using financial prices of inputs and government
procurement price~ of agricultural .produces .. In case of
economic analysis, conversion factors and economic prices
were used.
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2.4 ENVIRONMENTAL ASPECTS

Since the 1950s growing environment awareness is
increasingly focusing attention upon the interactions
between development actions and their environmental
consequences. In developed countries this has led to the
public demanding that environmental factors be explicitly
considered in the decision making process and a similar
situation' is now occurring in developing countries. Early
attempts at.project assessment were crude and often based
upon Technical Feasibility studies and Cost Benefit Analysis
(CBA). CBA was developed as a means of expressing all
impacts in terms of resource costs valued in monetary terms.
Flaws in CBA became more ,apparent and one consequence was
the development n~ a new evaluation 'approach" which came to
be known as Environmental Impact Assessment (EIA). It has
evolved as a comprehensive approach to evaluation, in which
environmental considerations, as well as economic and
t~chnical considerations, are given" their , proper weight in
the decision-making process.

Environmental impact assessment (EIA) has been initiated in
response to a xecognition that i broad range of concerns
arise when human societies alter their environments.
Environmental consideration have generally been ignored or
neglected in development planning in most developing
countries. Exploitation of nature without due care to its
repercussions could lead to the disruption of social harmony
due to the loss of human life, disease, destruction of
forest and wildlife resources, degradation of fish~ries -and
all these negate the very objective of development as has
been painfully realized in most developed countries.
Developing countries, faced with the prospects of an
overgrowing population and a standard of living which, fot
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2.4.1 Initial Environmental Examination:

step in applying the EIA process is
Environmental Examination i.e., a
completed at low cost.

The first of preliminary
to conduct.an Initial
"pre- EIA", which can be

Consideration to the environmental aspects of development is
not loss but a gain, as remedial action at a future date
will cost considerably more and the damage done may be
irreversible. Any development requires not only the monetary.
cost-benefit, but also and impact assessment to look into
its environmental effects So. it must encompass.

The EIA proc~ss may be iikened to a project feasibility
study (FS) and the lEE to the pre-fesibility study (PES)
processes. For every project which is to be implemented,

It is a question that how to determine wh'ether the EIA
process is needed for p.rojects of smaller size and lesser
complexity

environme~tal consideration at its planning stages. Correct
choice of technology that would minimize the impact on the- .
environment and enhance the quality of life is a necessity.

/ the majority of their population, is subsistent, are now
engaged in a determined effo~t to develop. Economic progress
is trye goal of all developing countries with an eye on
improving the lot of its people, to alleviate the pressures
on them and on the land, and to provide them with a better
future. This development effort, in today' s global con text,

•
has translated into .rampant expl.oitation of the availabl'e
resources and industrialization ~t the maximum possible pace
by the use of technology . A side-effect of such an effort

.has been the adverse impact on the natural environment.
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,

adverse effects are
include the for the
types and amounts 'of

and'(iii) estimated EIA
costs. "

If the lEE shows, that significant
likely, t~en the 3EB report must
follow-up EIA study including (i)
skills required, (ii) time required

Usually a professional input-of one man week or less will
suffice, if the work is done by an expert. If the initial
environmental examination (lEE) shows ,that the project will
likely not exercise ahd signiftcant adverse effects, then
this lEE or pre EIA becomes the total EIA and the EIA
~rocess is finished_

With respect to the size of project which requires
applications of the IEEI EIA process, while it is true that
for same type of projects a size may 'be delineated below
whiqh there .is l:i.ttlelikelihood of,adverse effects, there
are important exceptions, especially for industri~l
operations ~Ludwigetal,1988) For example, a small metal
plating plant can seriously damage water resources because'
of the toxic substances used in the processing. Similarly,
many small scale mining operations can have very serious
adverse effects. The best policy whenever there- is any
doubt at all, is to apply the lEE process (which is always
affordable), to determine whether any follow-uP,EIA studies
will be needed, regardless of project size.

preparation of the FS is routine, but the FS ( which -
usually i~volves significant costs) is not undertaken
unless the preliminary step of the (PFS) (preliminar~
Feasibility 'st!-ldy)(relativ~ly li:-tle cost )shows that the
FS is merited.



2~4.2Enyironment impact asspssment process

The results of the process are displayed in a report,
document,' or statement . On the basis of such a report,
decision-making would easier and the objectives of'the
projects would more or less be acieved . For instance, it
should be clear from reading the documen~ why certain issue~
were considered and others were not; what alternatives were
liminated and why; how comparisons were made; and what
determined the ultimate choice.
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components arid steps of and environmental impact
as shown in figure 2.2 for development scheme are

The EIA process seeks to infuse such actions with .a
sensitivity to their consequences, by providing an
opportunity, within the decision making process to consider
the effects of actions that may negatively affect the
environment or certain groups of people even though they
appear economically profitable. 'The ErA process thus' has at
least three roles to pla,Y:" to identify the impacts of
actions; to provide some decision making criteria for
distinguishing the severity of impacts of alternative
actions;'and to communicate the assessment of consequences
to the appropriate decision making.

EIA serves to prpvide organized information transfer on
relevant aspect to decision makers. This process of
assessment is forward looking seeking'to predict the status
of the environment with and without the development
alternative. It includes identification, measurement
analysis, interpretation of technical knowledge and
application judgment and presentation. The interrelationship
between policy, action and assessment is shown in figure 2:1

The basic
'1ssessment



7. Evaluate and choose: Select a recommended scheme from
among the various objectives.

5. Assess impacts Analyze the' difference among
alternatives to show extent of impacts and trade off
among speci~ied objectives;

,

existing
expected

the
and

•

effects: Identify major
or tertiary effects and
for all or for selected

Specify the objectives re levant
stage (e.g. 'national economic

control, drainage improvement

Existing environment Evaluate
environment, resource capabilities
conditions without and scheme;

,

following
Defining objectives
to the development
development, flood
irrigation, etc.).

Identification/prediction of
and any significant secondary
estim{>.t'efuture- consequences
alternatives;

the
1.

2.

4.

3. Alternatives Formulate alternative schemes or
projects to achieve varying levels of contribution to
meeting the specified objectives. If one is already
prop6sed,indicate this.

6. Formulafion of usable recommendations : Use information
generated by EIA to provide input into the design of
the proposed project and alternatives, to minimizp
adverse effects;

2.4.3 Methodologies for EIA
As a small project, no environmental impact study has yet

~ 'been made by any organization or BWDB for EIP projects.
39
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•

•Check lists
- Environmental evaluation system
Matrices ,

- Networks
- Disaggregated methodology
- Overlay
- Cost benefit analysis
- Simulation modelling/ Adaptive. environmental assessment

Checklist Methodology

Although EIP projects are small, these like any other
projects might have some effect on environment. A well
thought out consideration of all attributes pote~tially
impacted by an action. based on critical case studies of
'past experienc"es with similar actions is perhaps the most
fu~damental aspect of an EIA. The emphasi~ and purpose of
the process, after all, is to brin~ potential impacts to the
awareness of decision makers. The increasing sophistication
and complexity of methods developed recently does not
necessarily imply that these methods are either superior or
more often used. There are approximately 108 methods for
carrying out EIAs (Davis and Muller, 1984) but most of these
can be divided into just a few classes . The following 8
methods are discussed here.

Checklists are lists of environmental parameters or impacts
indicators which the environmental analyst is encouraged to
consider when identifying potential impacts. It represents
one of the most basic of all methodologies used in impact
assessment.

Checklist methodologies range from listings of environmental
factors to highly structured approaches involving importance
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,

refer to methodologies that include
factors along with information on

Descriptive checklists
lists of environmental

weightings for factor 'and the application of scaling
techniqcie~ for the impacts of each alternative on each
factor: Simple checklists represent lists of environmental
factors which should be addressed; however no information is
provided on specific data,needs, methods for 'measurement, or
impact prediction and asses,ment. Simpl~checklists were
extensively used in 1969,

measurement and impact prediction and assessment, These
checklists are widely used in environment?l impact studies.
Carstea, et al 1975, developed a descriptive checklist
approach for projects in coastal areas. The methodolugy
addressed the follo~ing actions/projects; riprap placement;
bulkheads; groins and jetties; piers, dolphins, mooring
piles, and ramp construction; dredging capital and
maintenance-;' out falls" SUbmerged lines and pipes; and
aerial crossing, For each of the actions/projects,
environmental .impact information was provided on potential
chang~s in erosion, sedimentation, and dep?sition; flood
heights and drift; quality; ecology; air quality; noise;
safety/ navigatiQn; recreation; aesthetics; and socio
economics (PADC, EIA,1983)

The environmental evaluation system as developed by Battle
Laborator~es of Colombus, Ohio in the United States for the
United States Bureau of Reclamation is Specifically oriented
toward water resources projects (interim Mekong Committee,
1882) that are included in the checklist and ihstructions
for their relative scaling with respect to other parameters
and for the assignment of importance units. It is based

Enyironmental eyal\lstioD system (RES)
"
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,

M

(YU.*Wi) - :?: (Yi2*Wi)
i=l

2. Order the paramete scale, which is normally the
~bscissa, so that the lowest value is zero.

1. Collect information on the relationship between the
parameter and the quality of the environment .

To aid in transforming these parameter estimates into an
environmental quality scale, value function graphs are used
for each of the parameters in the system. Dee et aI' (1972)
suggested the use of the following procedure to determine
value functions for an environmental parameter.

EI = envrionmenta~.impact
Yi1 =value in environmental quality of parameter i1 with

project
Vi2 = valu~ in environmental quality of parameter i2 with

project
wi = relative weight (importance) of parameter i
m = total number of parameters

M

EI = ~
i=l

Where

initially on a hierarchical checklist of 78 attributes or
parameters; each to be represented by a numerical value.The
EES is used to evaluate the expected future condition of the
environmental quality "with" a "without" the project. A
difference in Environmental Impact Units (EIU) between these
two conditions either an adverse impact, which corresponds

•to a gain in EIU units. Mathematically, this process may be
represented as follows (Calabrese;1976)
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checklist It employs a list of project activities in
43(44

water ,resS'urce

an extension to the use of a

be considered in

•
should be repeated by various experts
The aver~gi values should produce the

Steps 1 or 3
independently;
group curve. If parameters are based on value judgments
.alone, a representative cross section. should be used.

4.

impacts that' should

\

3. Divide the environmental quality scale into equal
intervals rangi~g between. 0 and l,and determine the
appropriate value of the ~arameter for each interval "
This process is to be continued until a reasonable
curve may be drawn.

This proce'dure shou.ld be condu'cted for all the env'ironmental
parameters of interest of concern. It may be noted that this
procedure is somewhat doubtful in nature.

5. If there are large variations among the different
experts. a review may be performed.

There .are a number of advantages to be obtained in using
this system .It is very co~prehensive in that it provides an
extensive checklist of environmental characteristics and

Matrix methodolo~y
An environment matrix is

6. Steps l' to 5 to be repeated by various groups of
experts to test reproducibility.

projects; both spatial and temporal aspects of identified
impacts are a6counted for in the weighing system. The system
has also some important disadvantages. The .aggregation of
all values into an overall index tends to loie considerable

' .
information . It ignores economic impacts and only partially
deals with social impacts.
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a number from 1 to
impact (1 is the

Ione of the first matrices
the 'environmental impact
in the Leopold matrix

•

Leopold, et. al. (1971), designed
used to assist in the evaluation of
of a resOUrce project. Each cell
requires three oper~tions:

- if an impa'ct is possible, place a 'diagonal slash across
the cell

addition to list of environmental characteristics or impact
indicators; The two are related in a matrix in order to
identify cause-and - effect relationships Column headings
generally list ,the project activities while the row
headings show the environmental characteristics of the
affected system. Entries in the resulting. matrix cells may

• I

simply show that an interactio~takes place (the simple
interaction matrix ) or they may be qualitative or
quantitative estimates of the interaction (qrantified and/or
graded matrices.)

•

- on the upper side of the slash, place
10 indicating 'the magnitude of Possible.
least, 10 is the highest)

-on the lower side of the slash mark, place a number from 1
to 10 indicating the importance of possible impact (i is the
least, 10 is th, highest) ..

Magnit~de is defined as the degree of extensiveness of scale
of the impact, while importance is a weighting of the degree
of significance of the impact. The former can be based on
facE, while the latter is based on judgment.

When all the relevant boxes have been marked a simplified
matrix is then'constructed which consists only of those
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•

- action~ and environmental characteristics which are
interacting.(i.e the cells which have slash marks.) Leopold
et al suggested that special note might be taken of boxes
with exceptionally high individual numbers,by circling or
otherwise marking the box.

Most practioners of EIA sugges~ that one of the main
attributes of matrices is their highly visual natuje. They
can be egually useful in communicating ideas to the public
br the decision-makers .. A major deficiency of simple
matrices is that, while first-order impacts are identified,
second-order and higher interactive effects between impacts
cannot be shown.'

Networks

,Networks ar~ ~xtensions of matrices and were propqsed for
use in environmental a~sessment work by Sorensen (1971). The
approach involves the development of.a "stepped matrix" of
"cause-condit ion- effect network" to indicate the nature of
environmental interrelationships. The networks is in the
~orm of a 'tree called a relevance of impact tree. It is used
to relate and recojd secondary, tertiary and higher order
impact. To develop a network reguires answering a series
guestions related to each of the project activities such as

what are the primary impact areas, what are primary
impacts within these areas. What are secondary impact areas
and so on. Networks were originally developed expressly for
coastal zone planning and for addressing two issues
especi~lly pertinent to this zone: resolution of conflict
among competing uses, and control of resource degradation
(Sore~sen 1970),
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The procedure begins with a list of environmental
attributes. These are linked by lines in a large diagram
which are direction and magnitude of energy flows between
all components. Activities associated with a particular
project likely to cause impacts are i,ncluded in the system
diagram.

A network method may be, c, s"uited for single-project
assessments and is not recommended for large regional
actions. In the latter case, the display may sometimes
become so extensive that it will be of little practical
value, particularly when several alternatives are being
considered. Although not widely applied, Sorensen"s approach
_has many advantages. Provision is made ~or identifying not
only term effects, but also direct and indirect impacts. The
relationship between ca~se and effect is the case with the
network facilitates environmental design

The approach cannot be described as a complete assessment
,

system because there is no explicit consideration or
alternative projects, beneficial impact~, nor is there an
attempt made to evaluate the magnitude or significance of
the impacts.

e) Disaggregated Methodology

Disaggregated methodology have evolved out of a
dissatisfaction with quantitative assessment techniques
which attempt to .group diverse measurements and value
judgments into one final number to express the total
evnironmental, social and economic impact of a proposed
action. An example of a disaggregated methodology is the,
Water Resources Assessment Methodology (WRAM) developed by
the United States Army Corps of Engineers. (Iriterim Mekong
Committee,19S1).
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/ WRAM begins with Checklist of "critical variables" selected
by an interdisciplinary tean consisting of professionals and
local representatives familiar with the area under study., ,

After pair wise comparisons of each variable with each other
variables"yariable weighting are expressed in "Relative
Importance Co-efficients." The relative. magnitud,es of
different impacts on the same variable is determined by a
scaling system similar to that us~d in EES, with the result
that impacts are scaled from 0 to 1, and not expressed in
individual measurement units such as parts per million or
kilocalories. For comparison among alternatives, "'~ccounts"
of impacts on each variable 'arising from different
alternatives' are listed. Account scores"for each alternative
are not a~gregated , as it is intended that the separate
scores for each im~act will be used for the identification
of trade-offs in decision-making.

As with otber checklist based methodologies, WRAM does not
incorporate a dynamic concept of time, and does not express
interactions among impacts and cumulative and feedback
effects.

Although accounts .may be presented in an easily understood
manner, the methods is rath~r weak in conveying meaningful
information about direct, secondarvand higher order impacts
to decisioIT makers and the public.

f) Overlay mapping
The overlay approach to impact assessment was first
innovated by associated with Ian Mcharg. The essence of the
method involves the' use a set of transparent maps of a
project area"s environmental characteristics (physical,
social, ecological, ae'sthetic, etc.). In genera,l, th,e study
area is subdivided into geographical units, topograhic
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In recent years, overlay techniques using computer mapping
to analyze data and search for areas of least impact have
been developed.

each unit,
attributes
geo logy" ,

wildlife

\features, or differ ing land uses. Within
informfrti~n is collected on a variety of
subdivided among the categories of climate,
physiography, hydrology, soiis, vegetation,
habitats, and land use.

For each attrib~te a transparent map' is constructed using
gradations of color to indicate areal extent and value
rating within a geographical unit, All maps are then
superimposed to produce a composite of all attributes, With
this series of overlays, land use, suitability, acti~n
compatibilit~ and engineering feasibility are evaluated,
visually, in order that the figure 4.7 for agricultural
suitability,

Within each category , those attributes ~ost relevant to a. .,"

particular problem are considered . In practice, attributes
are often measured on an ordinal scale; for example the
incidence of water pollution may be measured as high, medium
or low,

The overlay approach is generally effective in selecting
alternatives and identifying certain types of impacts, land
use conflicts, or trade off in their spatial dimensions.

It also provides a very effeective, visual mode of
synthesizing and conveying alternatives to an audience,
Howev'er, the method does not lend itself to any measuremen t
or expression of ,the magnitudes of impacts, nor the
identification of secondary and tertiary interrelationships



50

g) Cost benefit" analysis

would be one which accurately
costs and benefits of a

economic/ "engineering cost

EIA methodology
incorporates the environmental
project within conventional
benefit analysis.

This would be ideal because it would be much easier for
decision makers to comprehend and evaluate. This
methodolology is concerned . not merely with effects on
environmental quality, but rather, it"seeks the conditions
for sustainable use. It strives to evaluate effects in
monetary terms and to express conclusions in an economic,
cost benefit format.

The methodology developed by United Nations Environment
•

Programme (UNEP) is an assessment system, utilizing the
natural resources data base inherent in the convertional EIA
~s starti~g point, but refining it for the purposes of

The ideal

Since there is a limit to thw number of transparencies which
can be viewed simultaneously, j:heapproach is self limiting.
In practice, overlay methodologies are rarely used as the
sole basis of environmental impact assessment.

./"

among impacts. CI~arly the method is highly subjective,
relying almost entirely" on the assessor to identify,
evaluate and judge compatible and incom~atible land uses.
The method can tend inherently toward too great a
simplification there- lS no mechanism that requires
comprehensive' consideration of "all impacts. l~ particular,
many social and economic values are ~ot considered.
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indirectly. affected, and residues cteated.

is

and.

The approach

resource use
•

a

used in the project,

oriented towards

related decision making.

,

more

Itemizing of the ~esources

Itemizing of the resources exhausted, depleted or

deteriorated.

Itemizing of the resource enhanced.

Listing of the required additional project components.

Summary of the conclusions and the formulation of the

integrated cost benefit presentation.

Essential project description which set the,physical

and economic parameters for the analys's.

management approach, more closely related to developmental

planning and sought to be more directly liQked to a decision

making process. (ESCAP,1985)

deve-Iopment

therefore

The framework of the model is provided in the following six

'part format



The methodology developed by the East West center includes

two specific approaches which are :

defining and quantifying the significant natural system

factor that can limit the success'of development projects,

and

evaluating these factors in economic terms for cost

benef it anlayis

The significant criteria included are

(a) dependence of development goal on natural system

(b) spatial extent of the effect

(c) degree of irreversibility

Cd) urgency or the rate at which problems get worse.

Cost benefit analysis of the type assessment natural systems

are not merely concerned with the effects on environmental

quality, but rather, it seek the conditions for sustainable

use of the natural resource in a region. This type of

approach is not useful for s.cale development projects, but

is better suited for the analysis and evaluation of a

regional development plan.
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have been 'designed too

•decision making tremendously.

been developed in recent years,

,

The advantage of cost benefit analysis is that nature of

expense and benefit accruable from a project are provided in

~onetary terms as is a common practice in traditional

feasibility studies and hence enables understanding and aids

Simlllation Modelling Workshops

Modelling meth"odologies for impa'ct assessment, as they have

The difficulty encountered in the use of the technique is,

of course that impacts have to be transformed and stated in

expli6i~ monetary and this is not always possible,

especially for intangibles like the monetary value of the

damages to health due to the advent of cholera,etc.

provide holistic approaches to the assessment process.

Specifically, the Adaptive En9ironmental Assessment (AEA)

procedure developed by Hollin and co-workers is intended to

be used both f9r planning and for actual management of the

area or resource modeled. In this w.y, the IDodel serves less

as and assessment of individual

."'"
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as and assessment of individual

possible,

have been designed t~

is not alwaysand this

the Adaptive Environmental Assessment (AEA)

procedure develope9 by Hollin and co-workers is intended to

be used both for planning and for actual management of the

area or resource modeled. In this way, the"model serves less

,
Modelling methodologies for impact assessment, as they have'

provide holistic approache~to the assessment process.

explicit monetary

monetary terms as is a common practice in traditional

expense and benefit accruable from a project are provided in

of course that impa~tshave to be transformed and stated in

been developed in recent years,

Simulation Modelling Workshops

damages to health,due to the advent of cholera,etc.

feasibility studies and hence enable's understanding and aids
•

especially for intangibles like the monetary value of the

The difficulty ~ncountered.in the use of the technique is,

Specifically,

decision making tremendously.

The advantage of cost benef'it analysis is that nature of



•
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and ideally,all specialistsincluding

from' the study team runs workshops, constructs

process,the

representatives of environmental management agencies.

The first workshops serves to define and bound the choosing

a method in mashajan lauhganj project every project

2.4.4 Choosing a metho& for MASHAJAN-LAUHAJANG project

conceptual or computer models and produces anaiytical output

form alternative runs, while other specia(ists are called in

as needed. Three or more workshops are held in the course of

group

Initially, a project manager sets up a stud~ team consisting

of bilolgists, econQmists, and other specialists, with a

support staff having skills in ecology a~d *odelling. A core

projects,- -and more as a tool to integrate impact analysis

into large-scale plan and project formulation and execution.

Central to the AEA process are wor~shops and extensive

communication among a selective group of ~pecialists and.

managers. The entire procedure ,is intended to be' very

flexible and adaptable to the varying needs of assessment.

(Interim Mekong Committee, 1982)
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informative.

tends and time

proposed project

,

relation to

the environmental impact assessment

reviewed in

.Because of adequate manpower,

should be

development. The extent ot which any of these factors would

be affected by the project should be described in the EIA.

Following guidelines are used to adopt the checklist method

Environmental parameters to be cgnsidered

Table 2.3 contains a list of environment parameters which

which will be not very extensive but expected to be very

context.

cosideration, CHECK~IST method is to be used in this

analysis

for this study is to be considered within. very simple

SOC10 economic study,

Since the overall study is involved with engineering studY'.

interactions between these two sets of factors .•

the specific characteristics of its surrounding imd the

in ways that are determined by its nature of the project,

development. interacts with its human and natural environment



incorporated i~to project evaluations. ,The following factors

,where necessary, appropriate remedial measure should be'

sources

potential

sedimentation

water

Indicators

Local

soil characteristics

of

evaluating the

soils

in

of

problem stream bed roads.

Soil , type

watershe description,watershed map

depth to water table

& dra~age areasrelief

Sub category

considered

•

56

Inventory afwater withdrawals

sedimentat ion ',local Eros ion Prob lem Erodab iIi ty
•

Erosion/

Soils

Topography

Category

to be

~ABLE 2.3: Environmental Indicators

are

environmental implications of .irrigation pr~Jects.

Hydrology Surface wat.r Invento~y

Geophysical



Inventory of deep-well discharges

frequency analysis )Flood control

facilities Stream order Reservoirs

(purposes, operating. schedule)

flood

seasonal

•

withdrawals

low, mean) Wind

direction,wind rose)

records (include

Inventory of

57

water .budget lake water surface

elevations Surface area Lake

stratificatiori Depth off low Flow

velocity Discharge (average, low

peak, seas'cnal variation) Flood and

drought

Salt water intrusion Permeability

of aquifers' Depth to groundwater

Yields Seasonal var.iations Long

term trends Recharge areas Rec.harge

rates

variation, high,

Temperature (daily and

Precipitation (seasonal

(speed,

Groundwater

Meteorology



variations)

variations,extremes,storm

solids

seasonal

frequency

dissolved

Classification
•

Stream. standards

pH
Temperature

Turbidity

Conductivity

Total

BOD _ultimate

COD 1/.

TOC 1/

Hardness Alkalanity

Acidity Nitrate

Dissolved oxygen

Amonia Total kjeldalh

Total suspended solids

Color BQD (5-DAY 20 C)
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analysis)Humidity (daily and

Surface

water

water

Surface

. .

Water

quality



Residential water,use Industrial water

calcium

Total coliforms

sodium
•

Import.ation

and seasonal ~ariation~

Iritake water quality

(Sea water quality

'indicators above) describe

Water

Potassium

diversion

systems

Flow (daily

water 'use Municipal water use Metering

use Agricultural water use Commercial

Carcinogens

Surfactants Heavy metals Trace Organics

(Same indicators as for surface water)

Silica Mercury Phenol

Fecal colifoms sodium adsorption ratio

Magnesium

(BAR) Pesticides ,Radioactivity

Sulfates Cloride Fiouride Iron Manganese

Organic phosphorus

Phosphate Or tho-phosphate

nitrogen Organic nitrogen
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Water treatment

facilities

Water use

•

Groundwater

Water



Infiltration/ inflow analysis Stormwater

type and quantity ~ludge disposition

flows

Storage

Chemical

seasonal

and combined

Current

requirements Sludge

var iation)

Pressure

(separate
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Describe system

Locate facilities

demand(time

additions Energy

Operational diffioulties

Size of l.ines

Age and condition of

lines Capacity flow (daily and

variations)

intake Desoribe plant Design oapaoity

requirements and capacity

and condition Capa~:tty,

(daily and seasonaIJ~?::r'iations)Problems
. . ..•.. '.:

"

Collection

(odor, sludge, etc,)

sewers)

system

.Treatment,

Collection Sewer sizes Sewerage

system

Distribution

system

Wast water

system



capacity Raw waste characteristics (See

water quality indicators above) Effluent

system Sludge type, quantity, moisture

content, disposition outfalls

time

loads

(door,

quality

handling

Outfalis

of plants Design

flows and

(see. water

difficulties

difficulties

loads (average and

above)

Describe sludge

Chemical oxygen demand: Total

61

organic carbon.

Age and condition

indicators

characteristics

variation)

insects,poor effluent, etc.)

Operational

Operational

(average and

Biochemical oxygen demand1.



markets, sources of.agricultural inputs, the land and water

.agricultural crops, .supplementary naturpl rainfall. The

to

and

The

access

factors in

to increase

these system

food and income to the

improvement

available rural population

in irrigating as efficiently as

,

long term agricultural

inputs provide additional resulting from irrigation

topography, water quantity and quality,

native flora and fauna,

Gepe~al characteristicsiA.,

rrops are grown by farmers on small. operating units.

increased crop production resulting from irrigation

~n irrigation project generally serve to supply water to

other

and other inputs provide additional

farm water management aspects of irrigation projects aids in

irrigation projects aids
. .

production,

feasible to reduce the waste of water and

B. -LDCATION SENSITIYE FACTORS
Soil,

62

uses,

potential

the most favorable sites of a given region but

siting successful irrigation systems are normally located in

often can ben~fit from project improvements.

1
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quality water.

to

in run-off

.water are

unless the

levels. Low

plants, other

is applied

land topography affect erOSIon,

irrigation methods,

Preproject allocation of available

saline/alkaline ~round

irrigation water may be determined if

areas of

may dilute chemicals to tolerable

Soil characteristics and

of acceptable guality.

Serious soil erosion may occur when water

C. Natural Environment

steep slopes by various

irrigated area must be matched with an ade~uate water supply

zone, and water run-off. The intended cropping pattern and

crop production potential, percolation below the crop root

topography IS modified by land granding and land shaping.

water and land to other uses may limit project size.

undesirable chemical products from industrial

irrigated

The guali~y of the

presents. Pesticides, herbicides and fertilizers

water and most often harmful downstream users although some

can be beneficial it similar crops are grown. Plant disease

irrigation or storm water run-off, through wasteful in some

to another f.ield with a susceptible crop. A large amount of

respects,

spread easily when water from an infected field in applied

quality water can be made usable by diluting it with high



watering channels.

G4

(

of

or

cemeteries and

is water related

intensification

population density.

excess of crop needs

common environmental

), snail transmitted

intermediate hoste)

to

A

road ways,

increase

leads

shapes,

proj ect

tends to

religion, centers.

of an operating unit through surface and

schools,

and drainage channels can be constructed for

health problem, some of which are mosquito-born (

irrigationAn

D. l~ll-Environment

agriculture and

concern associates with irrigation project

cultural and

human

of housing,

malaria, yellow fever, encephalitis

Provision must be made to accommodate these people interims

schistosorn, in which snail is an

water borne ( dysentery, leptopirosis, lyphoid fever).

E. Restoration and Resultilization

which runs

If the quality is acceptable water 1n

irrigation

sub-surface drainage can be used for irrigation other units,

for industri_ous, animal, fish productions and rec.reations.

Borrow pits and constructed ponds may be stocked with fish,

special lands adjacent to pipelines and access ramps in the



F. ~~gn Phase

considered in the planning and design stages.

for system

items should be

avoid through good

The followingand design.

65

planning

Many negative envi.ronmental implications of an irrigation/

Surface and sub-surface Drainage requirements

Irrigation method

Health Requirement

Energy sources ( if pumps are used )

Monitoring Prrigramme

Accessory for farm inputs and outputs and

operation and maintenance.

Soil type and depth.

Quantity and quality of Available water.

Crop water Requirement

Soil Erosion potential

Flooding potential

gllowable quality and quality of run-off water

Native flora and fauna

drainage project can be mitigated even



water and wind. Undesirable soil movement can accuse as

management Monitoring of Flows and ground wat.er.

Water

erosion l:lY

irrigation/

during the

the necessary

Eguipment.s

for soil

can occur

Drains and

66

is potential

impacts

canals,

is prepared with respect to

environmental

,

G. Implementation Phase

Soil is distributed during construction of an

drainage project; other

result of

H. Operating Stage

information.

Maintenance of

Negative

A cheaklist

Land clearing

Land Granding

Worker Camps.

Channels construction.

operation of a project due to lack of proper
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the additional costs, incurred in its preperation, delays in

of

and

will

career

countries

is expensive

assessing Lhe

a project are

be made. As a

problems are

solutions for

expensive

lack of ma'npower

avai labi Ii ty

limitations faced

of

inc.reased emphasis

for

most

reliance on expensive

The

employment and

that .developing

a developing country

single

mInImum.

reduce the

the

data/information must be collected

within

the

and implementation

environmental management

difficult. The maJor

to

developing countries

opportunities for

is imperative

In

baseline

It

IS perhaps

the design

and expertise

expertise

local experts to

problems are

and

this

exper,tise

complexities of

vas

and

the e

increase when the

2.3.5 Limit~ and AyailaQility of ErA

countries.

the implementation of the project, and the

inc rporating ErA into the planning phases of

The

impacts. Environmental impact assessment (ErA)

result, large

time-consuming endeavor in the preperation of an ErA report.

In developing countries mainly for the limited technical and

manpower

prospects in the increase as a result of

and

and requirements for ErA and environmental programmes.

produce

foreign

social data base upon impact projections can

The problem of manpower and expertise is acute in developing
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development projects and relevant to the needs and reality

through to

to actualhaving utility

The guidelines provide for

related aspects,

supplemented by guidelines specific for eachcountries,

It is, essential that general guidelines far the preperation

of EIA reports be developed in the context o.fdeveloping

development sector. Such guidelines should.be practical from

the viewpoint of application, comprehensive and

of the developing countries.

cover all

monitoring programmes to measure of,plan implementation and

the degree of eff.ectiye of the environmental. protection

provisions.
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Fig 2.1 Inter-relationship between policy, action and assessment
(ESCAP, 1865 )
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Corrective
"Measu res

82. Technological
Possibilities
Objective

D Prelirnina;v
Identification
of Impact,

K

A. Statement of "
Development
objective

H. Approval of the
Approach'
Incorporating
Environmental
Aspects.

J. Approval of thE
Parameters of
Uncertainty .

in development.,

70

Environmental'impact assesment
planning. l~cilP."'1ll.lWJ .

. , ; ..

C.Proposed
'Actions and
Alternatives

8. Approval on Economical
and Technical Ground

81. Ecomonic Feasibility

E Alternative
Technical!
Engineering
Plans

F Identification of
Impact and
Analysis of
Magnitude ,and
'Importance of
Impact

G.Environmental Impact
Assessment

Fig. ~,11

I. Proposed Monitoring
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,

the

and the

interview

elevation

of these 10

sampling

design

group

Insize.
villages by land

primary unit

villages for

farm

of

by

as the

sample

ultimate unit of the study. The multistage

household

involve drawing

and

with villages

Allocation of

CHAPTER-III
HETHOLOGY OF DATA COLLECTION:
3.1 Selection of villages.

The project area covers 32 nos of villages. Out
nos villages are represented in Table 3.1.,\11 th" vilL,ges lIndel'
the Iwojec tare :-:ohown in Append ix-I.

A multi stage random sample technique was adopted for sample

household as the

technique

design

pattern

household for field level interview the initial first step

land elevation and no. of house holds

3.2 Sample Design

TABLE 3.1:
according to:

-
f Up to .l00 Hou •• hoJd. 101-200 Hou •• hold. Above 200 Hou •• hold. TOTAL:".",d V •• ton .

Total I B•• ,,_ Total 11\ e •• pl. Tot.l a •.• pl. Total S•• pl.V.llla'jJ •• ,F' Vllls; •• IYl1Iag •• Villao_. V11~.g•• Vills"s. Yill.O ••

I-lion L."d

i
2 , 2 , 1 ,. 3

Land , , I - I!'I.diu •.

I I ' . 2 1 ,. ,
Co. L."d , B I , 2 - , 1 ,

12 •I
I ~lTotal I 13 I • I 12 • 7 32 ,.I 2



cultivable ownership. On the basis of the land ownership the

households were divided i~to five categories as follows

The samples were when randomly drawn basically following the

proportion of the villages existing in different categor~es

interim of either elevation or size. Minor adj~stment in the

in

cover

hereby

for the

to

is shown in

household

according to

land elevation

s;trata,

sample selection.in

been made

on firm

into three

all the

The project area, household

had

from

carried out

Thus for the data required

had been

land elevation category and firm size

list all the households of the sample villages with

categories of village inside the project area.
72

representative villages grouped

Landless (no cultivable land)

Marginal (0.004 - 0.405 ha of cultivate land)

Small' (0.406 ha - 1.21 ha of cultivable land)

Medium (1.22 -1.62 ha of cultivable land)

Large (above 1.62 ha of cultivable land)

agro-socio-economic condition.

taple 3.2 below.

village

survey

introducing a bit of purposiveness

proportional repr~sentation

Distribution of census sample households

representative samples

was to



in

This

small

project

widely used

ND.

the reference

prepared

post

Modification and

was

and

B'
'7

••
s"

,.,

,.,'"

(RRA) is now

Pre-test

socio-economic study.

were taken as

project

has been conditioned by

are

questionnaire

the

Lo •

Lo.

l'I.diu.

Lo.
Lo.

HiQh
HiQh

survey

data related to

of Questionnaire

Appraisal technology

the

1981-82 and 1882-83

represent

I I
1 Union I

~II A"oito" II

I -Do-

I -Do- i

I
-Do- I
-Do-
-Do-

I 9.n.il I.

I
I' -Do- II

-Do-
-Do

I I

to

P.ncndAn •
I(AolipArA

Ao:n ••.••. i

Fat.npu •.

N••. dan.

The ye.ars

years

sample size and iimited time for observation on impact.

situation. An erro~ elements

Rapid Rural

operation.

Construction

for collecting

technique needs multi diciplinary group of people for taking

73

interview.of the people at site. Due to shortage of adequate

manpower,

accordance with the objective of the study. The

'L.

,.

s.

o.

B.

,.

..

..

Table 3.2 : Sample villQg~B for group interview

3.3 Selection of the year survey.



iii) Landholding and Tenurial Pattern in 1991 and 1992

questionnaire contained very simple and direct open-ended as

items of

•

maj or

modified whenever

followingthe

the questionnaire was

sought

the pre-test,

information.

questionnaire,

i) Identification.

ii) Demographic information of the households.

iv) Topographical information (1991 and 1992)

74

".

v) Land Transfer (1991 and 1992)

well as pre-coded questions. On the basis of the finding of

thought necessary and then finally prepared in English. The

vi) Terms of Share Cropping

vii) Irrigation'

viii) Cropping pattern in 1991 and 1992

ix) Agricultural inputs used.

x) Prospect of HYV e~pansion.

xi) Cropping Intensity.

xii) Labour supply, employment and wages.

xiii) Crop damage during flood.

xiv) Agricultural credit.

xv) Agricultural Extension services.
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The forna,te,of the questionnarie to collect'the _data are

in the questionnaire were

as APpendix_=J~Questiunfl.aire for house hold survey and

Many of the questions

xvi) KSS

xvii) Livestock and Poultry.

xviii)Income

xix) Asset owner

xx) Marketting.

xxi) Food consumption and

xxii) Involvement and participation in the use and

maintenance of project facilities.

attached

In order to collect input and output of the whole year, the

researches relied to a great extent on the memory of the

Appendix-K, Questionnaire for group intervie~ of village LeuJer~ &
F-armers.

farmers.

built in one another so that cross-checking of data was
possible.

3.4 Secondary Data Collections:

Large volume of institutional and other secondary level ~ata
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library of BWDB.

information wereSuchin the field.

through informal interview and group discussions

The primary data were supplemented by in-depth investigation

had been collected from the upazilla officers in the project

area and also from the published documents of the BBS and

also from the field office, concerned directorate and the

3.5 In depth investiga~ion.

and observations

collected

with various quartous includin~ general farmers and the

villagers. Also interview with the opin~on leader like union

Parishad and Member, school teacher and block supervision

etc., the questionnaire has been updated.

3.6 Limitation of the study

a) Inadequacy of Base-line Data.

b) Reliability of Survey Data.

It is experienced that during field survey the farmers often

do not furnish' true information for reasons personal and or
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data

records/documents,villageof

through the effort was given to

at random with inhabitants,

consultation

remains, even

•

,

otherwise. Large farmer most often try to-conceal the actual

amount of land owned by them and the act of leasing land for

fear of losing it. In case of yield also, recall data are

susceptible. By observation of the response pattern on the
subjects,

frequent visit to the villages, observati9n of the marke~
behavior and consultation

have been carefully cross-checked.

However limitation due to small sample size compared to
population

made the sample as representative Possible.
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CHAPTER -IV

are in goodThe side khals

condition and functioning well. Bhorra main khal. also

more or less in good condition except a small portion

of Gramatia and Deogani where bed width and depth are

less than the design. From the downstream of Bhorra

sluice to the outf~ll of this khal was badlt silted and

ENGINEERING IMPACT ASSESSMENT OF MASHAJAN-LAOHAJANG PROJECT.

,

4.1 Existing Engineering Infrasb:ucture.

a) Bhorra khal.

i) Location: This khal organating from Bhaiyakura beel

and falls at lauhaganj river ~t Chukuria. This is also

connected by three small sides khals which carry water

from Bottola beel, Maitakbla beel and chelota beel.

ii) Length & Section: Average bed width is about 3.81m with

side slope 2.3 where the bed level at outfall is +3.66m

(PWD) and the long slope is 1:20000. The length ~f the

khal is about 0.70km.

iii) Present condition
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b) Nardana khal.

Bed width (m)

1. 52

1. 52

1. 52

Beel and falls .at

0.22

0.31

0.37

-.l&ngth (mjle)

runs through kumili and Bhabakanda

Lauhajang river at Nardana.

reduced the width and hampering quick drainage.

It is found at site, that the Bhorra main khal is connected

by three su.b-khal as described below.

Ljnk of Bhoua khal

1. Hossenbari khal

2. Hitakhola khal

3. Chillota khal

The area under the mitakhola beel has been badly silted up

due to the entry of heavy loaded sediment water through the

Bharra regulator throughout the year. As per ~ublic openion

at site it is estimated that the farmars of this area has

deprived from about 1000 maund crop in each year.

i) Location: This khal originates from Hashajan beel and

ii) Length & section: Average bed width is about 6.80m with

side slopes 2:3, the bed level at the cutfa~l is +3.66m
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necessary excavation works were not completed for which the

1.52

1.52

Bed width(m)

of this khal IS

2.45

3.05

Length (Km)

Nardana khal

Bangalla khal

sub-khal as below.

Link of Nardana Khal

is about 11.80km.

iii) Present Condition: Overall condition

1)

2)

very poor. The.main khal has been coonnected by two

(FWD) and the long slope is 1:10000. The lenght of the khal

.
Due to land aquisition prob)ems and public opposition,

higher than the upstream and the bed width is also less

khal becomes irriguler. At Chamari and Fatehpur, the bed was

level than upstream and the bed width is also less than the

than the design. At Chamari and Fatehpur, the bed was higher

design. At Nardana the bed of the khal was badly silted up

The outfall of Nardana khal at Lauhaganj river was badly

silted up to the river bank level wh~ch is hampering the

(0.60 to 0.80m) which gratly affected the drainage facility



81

khal is.about 2 Km.

average bed width .is +3.96m

Width of this khal varies fromis not satisfactory.

and falls into Nardana khal near Patuli.

without slope and water hyacinth closed the khal.

1.80 to 3.bOm, depth of flow varies from 0.0 to O.90m

•.

(PWD) where long slope is 1:10000. The length of the

the outfall of Bhorra khal.

drainage facility. In fact the remedial measurews is needed

c) Nandapur khal.

i) Location: This khal is originated frpm Nandanpur Beel

ii) Length & section: The

to brought the Nardana khal into its design section.

iii) Present Condition: The overall condition of this khal

Sections of Nardana khal, Bhorra khal and Nandapur khal are

shown in figure 4.1

d) Bhorra khal Open Regulator.

i) Location: This regulator is located at Chukuria near



Committee could not be able to run the cost of avo 20

wooden fall board are not possible to fit with one

43

are

the

\

operate

fig

to

and

is 3.25m *200mm

. Sometimes part

dthers.'For this

Moreover the old

The present.sluidce

4.2

No. guard/khalashi

Plan and section of Bhorra

be possible

the part of public road in

is meeded.

Single vent regulator haveng

with stoplogs and hoisting

in fig.

IS an open fall board system
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lost.

not

For which flood water enter

1990,

.it cou Id

Nos. fall board operation.

ragulator are shown

respectively.

Due to flood of

downstream has completely eroded. Presently "the rest of

of the boards are

appointed to operate the gate.

instantaneously when it

project area with heavy sediment through the slit. In

the rainy season, part of these boards are damaged by

another properly.

the movement of the boat of fisherman

regulator. The size of each fall board

*152mm which is normally bigger than

reason.,

device. It is an open fall board system regulator.

ii) Type of the structure:

opening 3.05 *11.90m2

;.ii) Present Condition: It

•
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1. 50

side

time when

of size

are under the

in right

at downstream

the left side of the regulator and about•
of the apron

1986-87, the gates were closed. during

the road on

40m

threatening of erpsion.

*1.80m2

outfall of Nardana khal.

In

.drainage needed.

in Mirzapur Upazilla/Thana of Tangail destri"cat, is

e) Regulator cum bridge over Nardana khal.

ii) Type of structure: 2-Vent regulator

iii) Present Condition: The gates are not operated properly.

i) Location: This regulator is located at Nardana near the

The upstream and downstream loose apron

slopped partain are partically damaged."The downstream loose

apron IS badly silted. The gates and lifting device are not

in good condition due to the lack of reguler maintenance
works.

4.2 Hydrological "boundaries

(a) Location : The Mashaajan Lauhagang project is situated

•
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are two water gauge stations. One is at Nardana in the

a

the

outflow

: There

the bed

the Bansi

land is a

it is seen

level is above

chowbaria beel).

level are below

river. The river banks has

level below this point,

( kurnulli beel,

lowest

lauhaganj

: The topography of the project

in the beel areas will be damaged when

of Lauhaganj which is temporary one. The other

river at the outflow of the Nardana khal raises

lauhaganj river

to +8.23m (PND). From the available maps,

that overland flow predominant if the

level of about 8.23 (PWD).

towards the

7.77m (PND). When the

river

saucer type with variation of land from (+) 6.70m (PWD)

takes place only through the three khals, directed,

permanent one is at Hirzapur In Bansi river~ The

,

bounded by Lauhanganj river in the north east and

rIver in the southwest of project area.

lauhaganj

above 5.34m (PWD).Some very low lying areas can not drain

(b) Topography

level of

The crops

Other climatological data are given in APPENDIX-B.

off optimal, as their

(c) Hydrological calculation of river water level
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different soures are shown in APPENDIX - s.

: In the Appr~isal Mission Report

The coltected climatolcogical data from

it was proposed to contruct a clouser in the'1882,

was improved and serves for drainage for an area of

the outfall of the Ufulki khal. no structure has yei

Ufulki khil to protect the inflow during monsoon. At

been constructed, The entry of water through this khal

is the catchment leakage of the project area. The khal.

about 4.53 sq.km at present.

post monsoon was found in the month August is O.84m,

is given in APPENDIX~ D..

Cd) Climate

September is 1.03m and October 1,472m for the year 1882 ~ith

average of 1.148m . The maximum level in the Bansi river at

average water level difference of the two stations during

Mirzapur is given in APPENDIX-C and the level at nardana

(e) Catchment Leakage
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•

.
The entry water through Ufulki khal is the

at present are exist. The main khals and their•

the outfall of the bhorra Khal for an area of about 4.53

,

to limit the effect of flooding. The area was divided int~

pre-monsoon and pot-monsoon drainage of the project area and

three khals namely Nardona Khal ( 11.90 km ); Bhorra Khal (

a) Drainage systems:

outfall of Nprdona Khal and other I-vent open regulator at

three drainage basin for drainage of entire area through

4.3 Design parameters.

The main cocepts of the drainage system was to improve the

sg.km.

b) Design of Channels and their catchment area

time the whole area entirely goes under water above a level.

the water level falls below this poiint, the outfall takes

connecting Khals were excavated to establish a drainage

rlver bank was about +8.23 m (PWD) high.

3.70 km ), and ufulki khal. Two regulator: one 2-vent ~t the

place through the khals directed the Lauhaganj river. The

system

catchment leakage of the project area .

In the appraisal report it was assumed that in the monsoon

of +7.77 m (PWD). Overland flow is p~edominant and that when
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fall from 7.77 m to 5.34 m (PWD) within 15 days.

area andfor Nardona khal catchment15.30xl06 cumec

In designing drainage system, it was as.umed that the volume

of water stored between elevation +7.77 to 5.4 m (PWD) are

level recorded in 1880-81 was 2.625 m in 14 days and 2.483 m

in 13 days so it was assumed that the water level should

4.534xl06 cumec for Bhorra khal catchment. The drop of water

Again the number of days that the water level remains below

5.34 m was .recorded in the past as below:

2nd December 1974 8th June 1975 188 days
7th December 1975" 4th June 1976 178 days
2nd December 1976 4th May 1977 154 days
17th November 1977 10th May 1978 174 days
13th November 1980 - 18th May 1981 186 days
24th October 1881 - 10th June 1982 234 days
So maximum is 234 days and minimum is 154 days.



vent Nardana khal, another Bhorra khal open regulator.

of 3.00 x 8.38 m2 size ( Fig 6.4 and 4.5 ). The design

It was

0.30

.--25mm/day

n

Rainfall runoff

Chukuria near the outfall of Bh~rra khal.

been designed as a reinforced concrete structure with

2-vent of 1.52 x 1.8 m2 vent (Fig 4.2 and 4.3) the

design criteria in given APPENDIX - F.

ii) Bhorra khal open regulator : To save Aus crop from

early flood, Bhorra khal regulator was constructed at

designed as a reinforced concrete structure with 1-vent

criterion is proviede in APPENDIX ..G ..

88

,

is located at the outfall of Nardana khal. This has

i) Regulator~cum bridge over nardana khal. The regulator

( i)

APPENDIX - E . Typical x-section of khals are given in fig.

c) Design of drainage structure.

also taken consideration.

4.1

There are 2 (two) regulators in the project area, one is 2-

Design parameters used - for drainage khals ar-e given in

For designing the drainage system following criterian were

(ii) Manning co-efficent,
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become irrigular.

it is seen that the

the major probelems of Mashajan

Specially the siltation in the nardana

operation of the fall board in the regulator.

affedted by siltation problem due to the lack of preper

At Chamari and Fotehpur, the bed is higher than uls and the

implementation of the project. As a result the khal section,

the bed of Nardana khal badly sitled up ( 60 to 90 em ),

.
bed .idth is less than the design. Que to all these reasons

up, reaching the drainage capacity of the structure.

In case of the Bhorra khal regulator,

outfall of Nardana khal Lauhajong river is also badly silted

l~ndacquisition dispute and public opposition, necessary

excavation work could not be completed as per design during

khal is in serious condition. It was inform"ed that due to

which are greatky hamparing the drainage ability. The

and fig."4.5

area under Mitakhola beel and Chetola beel is severaly

Siltation is one of

Plan and section of Nardana ragulator are shown in fig. 6.4

Lauhaganj project.

4.4 Siltation



Componentwise cost

the fallboards in,the

: The O&M of Bangladesh

a) Comparative construction cost of components are given in

APPENDIX- ll.'

Operation of drainage structure

water deve10pment Board is solely responsible for the,

90

4.5 Construction cost

,

b) Construction of different components are given in

4.6 Operation and water Management

operation and maintenace works of the project. Bhorra khal

regulator is an open type fall board system having an

grooves. Although there is a sluice committe is inchargeof

the gate operation but they applied to the O&M division for

arrangement of fixing and lifting,

their unwillingness to operate the gate, because it is very

not capable to bear the cost of labour for this operation.

troublesome and laborious to fill the fall board in the

The authority is requested to appoint a khalashi / guard in

the sluice to operate the gate.

The gates of Nardana regulator are of lifting type. Inspite

grooves properly. They inform the authority that they are
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regulator, described as below.

the present sluice

There are two committee for toe two

•
tl.a= Selected village Designation

Abdu kader Sarker Nardana President
Badshawa Dewan Bangalla Secretary
Abdu 1 Khaleque Nardana Member
Mohiuddin Bangalla Do
Nazrul Islam Patulli Do

.'

of a need of a khalashi/operator,

becames labouious. The gates are operated by the committee

committee operate the same. Due to the absence of proper

according to their wishes. Sometimes this type operation

conflict among the users of u/s & dis of this khal becomes a

does not serve the requirement of all the beneficieries. So

regular affair. This social conflict resulted the complete

closing of gates in the year 1987, even at the period of

Sluice Committee

drainage.

Committee for 2 vent regulator at Nardanckhal

maintenance, such as greasing the nut & ,bolt, the operation



\

affected fQr this.

are cQnsist of influential

ll.wn..e. Selected Village Designation
,

A Barek MQlla Chukuria Presiderh

Quader khan DQ Secretary

Aviram Member DQ .Member
•

MQkaddes Do Member

Nayan Mia Bharra Member

Shamser Talukdur Gulli DQ

be kept at the structure. PrQject target is very much

,

92

Qf rain water becQmes sQmetime unmanagable. There is nQ

Water Management

which the availability Qf irrigatiQn water Qr'draining out

standard practice are fQllowed. Even no recQrds were seen tQ

to the misQperatiQn Qf gates by th~ influential peQple for

peQple Qf different village, the project has been suffer due

the Nardana kh;l regulator,

Since the sluice cQmmittee in the Bhorra regulatQr and in

CQmmittee fQr Qpen type regulatQr at BhQrra khaJ
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approval.

the

The

frequent or

found in

1985-86

schedule was

structure. Since there vist is not

specific maintenance,

regular, the project has suffers lot of.problems.

Reasons for failure of Maintenance Works

Re-excavation of Lauhaganj River' waa sent to FFW for

work or any local disputes regarding operation of the

water guard for the project. Only one sectional'officer

and inform the higher authorities for any maintenance

and work assistant who used to visit.the project area

sub-division! division office of BWDB: A project in the name
no

(i) Manpower; There is no regulator khalashi! operator or

were done with the fund available from FDR. In fact there is

project start its operation. In 1987-88 some excavation in

,
was used to' mitigate the previous liabilities. Practically

no O&M works has been performed in this project. Since the

not utilized for maintenance purpose since the allocation

allocated O&M fund of Tk.11.27 lac for the year 1986-87 was

The project was declared empletion ln

4.7 Maintenance

BHorra khal of about 793m and in Nardana khal of about 305 m



works which create some severe drainage and siltation

possible to carry out the operation and maintenance

is riotit

reducing the

4 vents reguJator was

For edequate maintenance fund,

appraisal mission report,

bed of nardana khal'in badldy silted up ,

drainage capacity of the structure.
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proposed to be constructed at Nardana. But presently 2

vent regulator was built as per revised design of

original plan.

In

problem in Maitakhola beel area istead of achieving its

target.

ii) Fund

iii) Land Acquisition : It is one of the severe problem,

that prevail since the project is inplemented. Due to

public opposition, the adequate .land acquisition in not

possibl~ as needed. For which some necessary excavation

work could not be completed as per design which causes

the khal section irriguler some where. At chamari,. and

Fotehpur, the bed in higher than u/s and the bed width

in less than' the design . Due to all these reasons, the

1.

4.8 Variation in design & execution stage



2. The Shosra regulator was modified in May 1985 due to

the aemand of. local people to have vehicle passing in

addition to the boat crossing type structure.

drainage toward. connecting khal suff~rs, In some cases

the section of the khals could not be excavated

land

in 1985-86

As a result the gravity

in the original plan, toAlthough there was proposal

The project has declared its completion

construct a.closure at the outfall of ufulki khal but

this was not done in implementing phase which causes

leakage of the project. The reason could not be traced

form any sources:

Although adequate land.acquisitipn .was not made as

needed. Since the project component particularly khals

could not be executed according to the plan and design

due to land acquisition , the spoil earth was dumped on

the bank of the excavated khals instead of spreading it

95

according to the design due the opposition of

owner.

over the agricultural field.

3.

4.
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Fi~: Section Of Khals

::..n....f 3,75m (PWD)-t ',S2m f-
Av X- Section of U,flukl Khat

1 k~~.
Av, ~- Section of !for dona ,Khal " .
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PROJECT.

irriga~ion, fertilizers

irrespective of size and tenurial

inputs in the form of HYV seeds,

two different groups,

remarkable changes in the agro-economy of most of the under, " "

5.1 Introduction

In recent years,the introduction of the package of .new

SOCIO-ECONOMIC IMPACT OF THE MASHAJAN-LAUHAJANG
CHAPTER-V

pesticides and improved cultural practices has brought about

,

developed countries. The technological package, though at an

has widened new production possibilities giving an impetus
f'

adoptive stage, is'being made use of by farmers, belonging

status in Ba~gladesh as well. 'The penetration of new inputs

agriculture. Tha aims of this study is to analyse the

to gradual change from subsistence farming to commercial

the project area.

,agro-socio-economic impact of the development activities in

5.2 Social-Background for Sample households.

in the context of the survey refer to.family size, sex, age,

The socio-economic characteristics of the sample households

occupation, working member and dependent, education level,

,land ownership pattern, inc'ome etc". The information
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,.

large farm

906.84

Size of Family~of the Sample Households.

All sample villages Nos of honaehold Sample

Landless 5.2 15
M""rginal 6.5 24
Small 7.'1. 28
Medium 7.5 16
Large 8.6' 7

Weighted Average

data, this could not be done,

Average slze of family in the project area has become 6.84

5.2.1 Family Size.

been ideal if it was .possible t9 compare those factors

available refer to post project period mostly. lt would have

with the pre-project period. Due ~o absen~e of baseline

about 5.2 for landless farm (lowest) and 8.6 for

according to the sample survey. Average size of family is

Table 5.1:

------------------------~-----------------------------------
Farm Size

(highest) presented in Table 5.1.

5.2.2 Sex Distribution.

for the year )992-93, wherW it is observed that 57% are'male

Table 5.2 below gives the picture as to the sex distribution

------------------------------------------------------------

-------------------------------------------------------------

-----------------"--------------------------------------------



and lowest in small farms.

-------------------------------------------------------------
villages
Female %

•

the highest average

"

• 4357

Sample
:',Male %

103(104

Sex Distribution of the Sample Households.

Farm Size

Landless 59 41
Marginal 56 44
Small 54 46
Medium 61 39
Large 6tl 40

Table 5.2

Highest number of male member is observed in medium farms

national sex-ratio of 51% for male arid49% for female.

and 43% are female. This also sharply contrasts with the

is 25.03 years. Among the farm sizes,

5.2.3 Age Structure.

family head is 50.4 years and for all members in the family

56.8.

different categories of farm sizes. The mean age of the

The age structure of the family head and all members of the

family of the sample householdi is shown in Table 5.3 for

age for head of the family is for the medium farm which is

All Sample Households

-------------------------------------------------------------

--------------------------------------------------------------

-------------------------------------------~------------------
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--------------------------------------------~-----------------

90

All

7

26.03

27.76
19.78
.27.22
30.76
28.17

farm households. The

16

: Medium : La~ge :

50.4

Project Area

46.7
44.6
52.3
56.8
55.80

28

Fa~ily Head: All members

24

I
Percentage Distribution of Heads of
Households by Age Group

Age Distribution of the Sample Households.

15

: Landless: Marginal :.Small

Farm size

be the highest- in the size of

Table-5.4 :

Table 5.3 :

Land less
Marginal
Small
Medium
Large

- _.- - -~- - - - - - - - -:: -"\ - ---- - - - - - --- ---- -- -- -- - - - - - - - ---_..:.. - - - - - - - --
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•

,

Average age of all members of the family is however found to

population by age group is presented in Table 5.5.

•

.presen ted in Tab le 5.4 and the pe~rcentage d istr ib'ution of

percentage distribution of head of household by age group is

--------------------------------------------------------------

--------------------------------------------------------------

Age Group :---------------------------------------------------~---------

group

-----------------------------------------------------------------

------------------------~--------------------------------------~-

-----------------------------------------------------------------

-Up to 20
21 - 30 2 231 - 40 4 7 " 1 1 1 1441 - 50 7 8 13 3 2- 3351 - 60 2 4 8 5 1 2061 70 1 2 3 5 1 1271 & above 1 1 3 2 2 9
Total NO.of
.Households.
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Occupation Indicat~s sources of income from work,time-spent
ln work as well as social .status.For the sample village

86
50
.96
116
128
87
53

616

12 (80%)
to the

7.
5
8

12
15
11
2

60

14
9

17
22
24
18
16

120

primary occupation is
beexpected.Due to the

marginal and very small

32
12
35
38
42'
26
17

202

22
18
24
28
32
20
12

156

,

shows .that the principal occupation of
landless households is sale of labour

87

11
6

,12
16
15
12
6

Percentage Distribution of population by Age Group

: Landless :Marginal.: Small: Medium: Large: All group

under studY,the most important
agriculture '(46.78%) which is to
predominance of the landless and

Table 5.6
heads of
landholding groups. Agriculture is Principal occupation for
12 (50%) of the head of marginal hous~hold, 8 (33,33%) have
to sell labour and another have other occupation like
business,fishery, shop-keeping.

farmers,the sale of labour power as the principal occupation
is also sig~ificant.

5.2.4 Occupation

Table-5.5.
Farm Size

Group

Total
Population

2.5 - 5
6 - 10
i1 15
16 30
31 - 45
46 - 60
61 & above



---------------------~-------------------------------------------

~----------------------------------------------------~-----------

9
9
7

3

90

42
20

the

90

15
24
28
16
7

of

7

1
2

Total
: >and above:

4

Heads

•

1

of

5
2
2

7

16

8

28

3
4
2

19

2

1
1

11

24

12
8

This indicates that access to education is

70

,

Percentage Distribution
by Occupation and Farm Size.

2

1

12

15

: Landless : Marginal : Small: Medium :Large : All group

categories.

Table 5.6
Househo'ld's

All farms

Landless 14 1
Marginal 20 3 1
Small 23 2 3
Medium 11 2 2 I
Large 2 3 2

----.------------------------------------------------------------
Farm Size : level of Education of Family Head,1--------------.--------------------------------

:Illiterate:Primary1Secondary: Higher
: : : :Secondary:,,

Total Number

conditioned by asset.
Table- 5.7: Education level of Heads of Households by Farm-Size.
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5.2.5 Education •

-------------------------~---------------_._--------------~------

.
Though the accessibility of the villagers to the schools and
colleges has now become easy,the literacy rate of the heads
of sample ~6useholds is not satisfactory. The are as many as
70 (73%) who are illiterate,though of them 12 (29%) have
achieved a reasonably satisfactory level of education.Table
5.7 shows that the literacy percentage 1s somewhat higher in
the larger farm size categories than in the smaller size

- - - - - - - - -;- - - - - - - - - - ---,- - - -- -- - --- - - -- - -,- - - - -- -,- - - - - - - - _.- - - - - - - - --

-----------------------------------------------------------------

------------------------------------------------------------------

-----------------------------------------------------------------

Group

Cultivation
Agricultural
Labour
Non-agricul-
tural labour.
Service.
Business
Fishery
Small
Industry.



,

5.2.7 INCOME:
Table 5.8 shows that about (82.4%) of income of all sample
households comes f~om agricultural.sources.Average income of
large farmers from the agricultural sources is about 6.5
times of the income of landless from the same sourcse.
Average income from all sources of the sample households in
the project area is TK. 17,418 annually.Per capita income
is 3.5 times higher for the large farmers than the
landless.The average per capita income of the sample
households in TK.24.55 which is much lower thah the
national average, which, is about TK. 6000.

for

•

technologyand
farmers find 'no optimum
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Due to low per capita income,the
accessibility to modern input
agricuitural development.

5.2.6. WAGE DF THE AGRICULTURAL LABOUR:
Agricultural practice in the study area,like most other
places in the co~ntry,is highly labou~ intensive. The poor
peasent cannot afford'to appoint day labour in 'their lands,
Labour is generally from the farmer's own f~mily,but this is
rarely adequate,additional labour is hired particularly for
cultivation of paddy,jute etc.The supply of labour is both
local and migrants £rom outside the area.As observed female
members of the family either of target or non target group
do not work in the field. At least 22.12% percent of all
households of the study area have some one in the household
working as a daily wage labour.These people obviously come
from the' landless group and marginal farmars.The
Agricultural labour~ gene~ally ge~ a daily wage TK.50and
two meal in peak season and dail.y wage of TK. 40 and one
meal in off season.Some of the big farmer appoint a labours
as seasonal basis or yearly.They pay them @ TK.300/- per
month with food and clothes.
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cultural

•

socia

2455

and

17619
(100%)

as

3096
(17.60%)

role

14523
(82.40%)

important

Farm animals are mostly used as the source of draft power
and their inadequacy hinders farm production and efficiency
to a great extent.Bullock is virtually the only draft power

,109

-,-----------------------------------~--------------,
:Agrilutural : Non-agri-: AI~: per Capita
:Sources f cultur : Sources :Incame(Totalj)

In study area,there are 8 market places.~rom functional
point of view,out of these 8 markets 6 are identified to be
characterized as both. hats and bazars.The rest 2 are
identified as' typically rural indigenous hats.On the basis
of periodicity all of the h~ts are found to be bi-weekly.

5 . 2 . 9 LIVE STOCK:'

institutions. These are the. places where goods and services
are received and paid for,transactions are made,and social
and cultural exchanges take places.Bazars have permanent
shops and stalls .whereas,hats may not have such permanent
shops and stalls.

5.2.8: MARKET PLACES AND FACI~ITIES:
The hats and' bazars in rural Bangladesh perform avery

All Firm

Land less 6516 1870 8386 1612
(77.70) (22.3'0) (100%)

Marginal 7680 3120 10800 1661
(71.11) (28.89) (100%)

Small 13275 2950 16225 . 2253
(81.82) (18.18) (100%)

Medium 22183 3489 25672 3423
(86.41) (13.60) (100%)

Large 42632 5324 47956 5576
(88.89) (11.11') (100%)

----------------------------------------------------------------

----------------------------------------------------------------
Table 5.8:Annuai Income by Sample Households.

Firm Size : Average Income in taka per household per year



/

,

occasionally supplemented by buffalo's. In the area both
small and medium farms have not a pair of bullocks draft
animal~.Milk .cow does not exist even at the rate of One per
family in the area.Only the large farms possess at least a
milk cow which supplies milk for the familY and a source of
supplementary income for the households. Buffaloes are still
fewer in numbers and not posse~sed by all.Calves,sheep ahd
,goats are also very few in number.One of the reasons for few
animals may be attributed to the scarcity of fedder for the
cattle, more particularly the absence of grazing ground.This
situation not only hinders good agriculture but lowers farm
income 'and reduces protein and calorie in-take 'which
~ltimately affect health and nutrition level of the farmers,
Poultry birds ar~ another source of farm rate.While all
sizes of farms 1n the areas posses chicken,ducks are not
much in number.
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,

and

samplethe

100

decision of the farm~rs in,
of his cultivable land under

distribution

100

: '% of : % Of Land Owned
: Households . :
. owned

land

,
predominance of the landless,marginal

of

90

: No of
:Households

pattern

:Percentage Distribution of Household according
and owned land of the sample - Households.

villages.AlthougA there is no househqld with more than 16.00,
acre of land,the

the

Cropping ,pattern reflects the
respect of the distribution

AGRICULTURAL IMPACT OF MASHAJAN LAUHAGANJ PR9JECT
6.1 DISTRIBUTION OF LAND

CHAPTER-VI

6.2. CHANGE ,IN CROPPING PATTERN:

various crops, in different crop seasons of a particular
\

Land is the foundation, of village economic structure and the
best index of wealth. There exists considerable inequality in

small farmers in the villager under study tends to make the
distribution pattern,ofland very unequal.Table 6.f exhibits
a highly skewed distribution pattern of land owned by the
,sample households. Landless and marginal' farmers constitute
43.34% of the total sample households but own' only B. 03% of
land. The remarkable fact is that the top 7.77% of
households own 66.12% of land.

Farm Size

All farms

to size
------~-----------------,-~----------------~-------------------.
TABLE 6.1

Landless 15 16.67 '
Marginal 24 '26.67 6.61
Small 28 31.11 31.72
'Medium 16 17.78 27.52
Large 7 7.77 34.15



,

-----------------------------------_._~---------------------

PATTERN:CROPPING
Post Project acreage.
605
750
5?0
765
745

2240
2060

7765

INCHANGE

.6200

600
130
400
600
400

1600
1300

:Pre Project Acreage

6.2

Aus
B.Amam
T.Amam
Jute
Boro-local
Boro-Hyv
Rabi

TABLE

-----------------------------------------------------------

,

year. the objective conditions,such as,topogr~phy, soil
condition and in which the farmers are involved,are
significantly important to mould their production
decisions.Changes in cropping pattern between two reference
years of pre and post-project periods in • given the Table.
6.2.

- 112

Land,the most scarce resource of thefarmers,is not strictly
a static quantity.If one of l~nd.for lnsta~ce.is made ~o
yield three crops a year,it is as good as 1.21 hac of
land.That is to. saY,it. is the degree of utilization or
cropping intensity, which determiQes the effective amount of
land(Techno 1990) resources of the farmers,Cropping
intensity is defined as total cropped area as percentage of
net physical area.

The change in cropp ing intensi ty' is-presen t in Ta,bIe 6.3.
The finding support the earlier hypothesis that the project
creates environments for technological change and thus

•intensifies land'use.

'Crops

6.3 : CHANGE IN CROPPING INTENSITY:

-------------------------------------------------------------
._--------------------------------------------------------~---



----------------------------------------------------------------

----------------------------------------------------------------

rem.ain

172.56%

depend on
to natural

Post project

4500
7765

group farmers

in almost totally
its vulnernbility

and chemical fertilizer were

target

: Pre-project

5000
6200

124 %

technologies among the
considerably low.

IRRIGATION:
Irrigation is carried in the area during the drier season
with low or no rain.In general rainfall pattern in
Bangladesh is of variable character and optimum distribution
of rain is found to be rare even during the monsoon.Thus HYV
crops like IRRI Bora, vegetable also need irrigation
waters.Even some of the summer crops need. irrigation
water.Crop wise irrigation cost in the project area is given
in Table-6.4.
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of mechanized irrigation

hazards, production as w.ell as yields of crops fluctuate in
time and space. It is found in the study area that the use

Agriculture in Bangladesh
climatic conditions. Due to

6.4.USE OF AGRICULTURAL INPUTS:

introduced first in the year 1966. High Yielding
Varieties(HYV) of paddy and wheat began to be adopte8 in the
area at the middle of the 1980's.It is observed that
adoption of new te~hnologies have diffused more slowly among
the target group farmers than that of.the nort-target group

,
farmers.Slow adoption among the target group farmers is,
obviously due to their inability to buy costly inputs' of the
package and lack of adequate knowledge.It also be found that
,all of the non-target group farmers have now adopted the new
technologies whereas due to poverty and lack of access to
cultivable 'land the percentage of adoption of new

----------------------------------------------------------------
Crops

Net cropped
Gross cropped
Cropping intensity

TABLE -6.3 : CHANGE IN CROPPING'INTENTISITY:

•
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--------------------------------------~-------------------------

COST:

1500.00

present
Iarea use

the
studythe

IRRIGATION

•

1200.00
800.00
1200.00
1200.00
1200.00

unavoidable at

WISE

becomehas

use of fe'rtilizer in the pr?ject area is given

6.4"'CROP

However

fertilizers
situation.In general the. farmers of

Table-6.5.

In the study area cultivated lands are tilled year after
year without being kept as fallow and crop rotation is also
absent due to pressure on land.So crop lands are. highly
.~hau.ted of neoe ••ary plant nutri~nt.. Hare
over,introduction of new HYV crops demand more nutrients
than the normal fertility of land.Hence,use of chemical

manures of'o~ganic and inorganic typ~. Some who can afford
also apply chemical fertilizers to produce certain crops.'
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It is revealed frbm the farmers responses that if fertilizer
could be made available easily on time a number of crops
such as Irri:80ro,Aman,Potato,Sugarcane,Wheat etc. could be
grown with considerable increased ~ield.Distribution of
Household by pattern of fertilizer use to given in Table-6.6

FERTILIZER:

Crops r Irrigation cost/acre(TK.)
_______ J_" ' ..: _

TABLE

Aus local
Boro (.1)
Boro(HYV)
Oilseed
Pulses
Vegetable
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6
1

30

ACRE

9
7

PER

15
15
15
20
25
20
40
10
15

: Medium: Large

25

7
21

FERTILIZER

.8
8
10
20
30
40
12
15
12

OF

2
22

35

USE

20
15
25
40
55
65
20
25
30

year for the next crop season.However,in
reported that a considerably amount of
every year due to lack of good storage

are forced to consume such seeds under

1-5

: Landless: Marginal: Small

30
25
28
3540
75
30
35
45

45

:Ureas(Kg): T S P(Kg): M P (Kg) :'Manures(md.s)

TA&E-6.5

stored for about a
many cases it is
seeds are destroyed

farmer families

Crops

Better yield of ~rops considerably depend on the good,
quality of seeds.For indigneous crops,seeds in our county
are generally p~ocured and pres'rved by the farmers
themselves. Heaithy and mature seeds with special care is

compulsion at lean period of distress.In the study area it
is reaveled that high yielding variation of Irri/Boro seed
was first adopted by the non-target farmers in 1972 and the
target group farmers in 1976.High yielding varieties of AUg
and Aman seeds however,were introduced in the area in 1980
and 1981.HYV of was adopted by the.non-target group farmers

115

-----------------------------------------------------------------

TABLE - 6.6: DISTRIBUTION OF HOUSEHOLDS BY PATTERNFERTILIZER USE

facilities. Moreovar,the Irony of fact is that the poor

Aus local
T.Aman
B.Aman
Boro(L)
Boro(HYV)
Wheat
Jute "'"
Oilseed
Pulses
Vegetables

Dose-------------------------------~---------------------------------

SEED:

-------------~---------------~--------------------------~-------

---------------------------------------------------------------

Recommend Dose
Part'ial Dose
Nil/Negligible



--------------------------------------------_._----~-------------
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6
1

Medium:. Large

9
7

12
15

6
16

2

2
12
L

Landless: Marginal: ,Small

DISTRIBUTION OF HOUSEHOLDS BY USE OF HYV SEEDTABLE - 6.7

~---------------------------------------------------------------

in 1974,whereas target group farmers adopted B years later in
19BO.The obvious reason for late adoption of HYV seeds by poor
target group farmers is the initial high cost of the
inputs(seeds,irrigation water high doses of fertilizer,
pesticides, labours etc.) required for HYV crops.It is aiso
revealed from the investigation that the cost and techniques
involved in storage of HYV seeds restrict th~ farmers to have
good gual{ty seeds.However Distributio~ of house- hold by use' of
HYV seed to given in - Table - B.7:

----------------------------------------------------------------

Using HYV seed'
Using both HYV & LV
Not using Hyv seed

Type od seed

INSECTICIDES:
'Pests and .di~eases have become an important factor affecting
the yields of crops in the area.It is reported that in the
study area a large quantity of rice is damaged due to pests
and plant diseases every year. Insecticides and pe~ticides
were very ILttle used.The type of pesticides/insecticides
found either ligu~d or granular.The actual quantity of use
of perticides and insecticides in the project area
weredifficult for calculations.So question were asked to the
respondent to determine the level of use according to value
of insectici~s they incurred per acre ~nd presented In
Table-B.B'.
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this

Large

400.00

2'

5

material

long. In

perticides/area.

Medium

6

10

ass.uring

at the thana level

for

and

cost

10

15

in the project area to help in

4

20

200.00
200.00
200.00
200.00
200.00
200.00
250.00
300.00

institutional services are of vital

- .14

< 1

Government's in Bangladesh for

in agricultural development of the country.

agrticultu~al output

:Land less:Marginal:. Small

of the rural people has been the profes~ed polic~

COST FOR INSECTICIDES

importance
Services specially,

increased

through administrative reorganization

weJ.l-being
of all the

117

brae are seen to be existed
socio-economics development,

TABLE 6'.8

C.rops

Implementation of rural . development programmes through

(the lowest administrative unit) to reach services to the
doors of tffe rural people. To this purpose a variety of
institutions and agencies have been established at the thana
level. But in the Project area people areunfortunate in this
context. No institutional Credit facilities or NGO. like

regard the present Government has introduced thana system•

----------------------------------------------------------------

Aus Local
T,Aman(L)
B.Aman
Boro(L)
Wheat
Ju te
Oil Seed
Pulses
Vegetable

TABLE-6.9 :Distribution of Households by use of insecticides:
Insecticide,

As per Recomm-
ended Dose.
Partial Dose.
Nil/Negligible.

Distribution of household by use of pesticiders is given in
Table-6.9:

----------------------------~-----------------------------------
6.5 Services



6.6 Agricultural extension

Agriculturil extension service is vitally important for
improvment of the project. But DAE and some NGO should be
in the project a~ea which is not found. The office BRAe was
withdrawn few years ago.'

. .
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The official Government procurrmentprices in rlce and wheat

CHAPTER - VII

in

the

when

almost

of

different

tabled

However wheat now

Sometimes~ free market price a~e higher but

118

l.e. agriculture imputs and outputs are

increase in the national wheat production recently.

The economic and financial price of

Economic Impact Assessment.

Ibecomes' important as a price regulator considering rather

all other prices follow its flactuation.

The reigning price in Bangladesh is the price of rice;

impressive

havs been used as the financial pr~ce in calculation

pro.j !:let rev"enU8.

most farmer sale tpeir surplus. During calculation of benefit-

cost ratio, the shadow prices of all the commodities or services

seldom' during or shortly after the period" of harvesting,

7.1.

are used.

commodities



-----------------------------------------------------------------

,~----------------------------------------------------------------

,

1. 35
1.43
0.99 to

.0.82

Economic
prices

Conversion factor

Financial
Prices
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Pr~ces of agricultura+ Inputs and OutputsTable. 7.1:

S1.
No. Ouj;pu'ts'

A. Outputs
1 Paddy (Tk./mt.) 5,896.00 7,004.00
2 Wheat (Tk./mt.) 5,896.00 8,806.00
3 Jute (Tk./mt.) 6,700.00 7,956.00
4 Pulses(Tk./tbt.) 8,040.00 8,040.00
5 Oilseed(Tk./mt.) 8,040.00 14,416.00
6 Vegetable (Tk./mt.) .2,144.00 2,144.00

B. Inputs
1 Rural Labour ('Tk./Monday) 25.00 18.00
2 Animal Labour (Tk./pairday) 35.00 35.00
3 Fertilizer (Tk./mt,)

a) Urea (Tk./mt,) 4,800.00 7,242.00
b) TSP (Tk./mt,) 4,550.00 10,472 ..00.

1 c) HP (Tk./mt,) 3,57.5.00 8,228.00
4 Insecticide (Tk ./Kg,) 120.00 190.00

Source Economic Planning' Directorate, BWDB, 1990

operation maintenance cost. But the economical capital cost con~i~ts,

capital cost, actual capltal cost of investment is considered. Total

Item

capital cost listed 1n Table 7.2 . But for' calculation the financial

1. Standard conversion factor
2. Specific conversion factor

used in fertilizer
Power
Large industry

of capital cost, operation & maintenance cost and land cost.

Some Standard Conversion Factors are used to evaluate economic

cost for financial capital cost consists of capital cost and

Table 7.2 :.Conversion factor for calculation economic cost.---~---------------------7--------------------------7---------------
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theseed,

crops which

1.26
0.62
1.15
0.81
0.94

1.11
0.76. 1.34
1.14
1.62
1.11

0.73
0.71
0.82
0.82
1.00

Small industry
Commerce
Residence
Tea estate
Seasonal uses, brick field

B. Electricity
Used in industry
Low and medium voltage
Commerce
Jute industry
Other than jute
'Irrigation pump
Public water pump

C. Labour
Unskilled labour
Urban
Rural
Skilled labour

D. Other nontradeable
E.For foreign exchange

the up-keep of stockes, land tax, interest on credit and other cost.

includes the cost of manday, animal pair, 'fertilizer,
•

Variable cost is the cost of production of different

seedlings,measures, pesticides and irrigation. The fixed cost for

,
Internal rate of return and S-index are calculate as below.

The cost of producti~n includes variable cost. and fixed CDst.

7.1 Benefit-Cost Ratio

Source: Ecpnomic Planning Directorate, BWDB, 1990.

1

The economic & socio-ec.onomic parameters such as Benefit-cost ratio.,
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table 7_4 which based on 7.3 and 7.5. '

284.888

ECO

,
318.372

Fin

COST

TOTAL

ECO

(VARIABLE COST)

Fin

RATE

,COST OF PRODUCTION

Table 7.5: COST OF PRODUCTION (FIXED ~OST)

Net Cultivable Area = 4450 acar

approximate _ average value of questionnaire survey and presented in

The amount of different compenents of ~ariable cost comes from the,

,-------------------------------------------------------------------_.-

Table 7.4

ITEMS QTY UNIT RATE RATE COST COST
(FIN) (ECO) (fIN) (ECa)

-----------/----------------------------------------------------------
Manday 457.87 Thousand 25.00 18.00 114.48 82.43
Animal
pair 113._01 Thousand 35.00 35.00 38.55 38.55
Urea 288.38 MT 4800.00 6823.00 14.370 20.726
T.S.P 281.75 . MT 4550.00 10010.00 13.275 28.204
M.P. 158.08 MT 3575.00 7865.00 . 5.687 12.512
Seed 33.720 27.650,
Manures 174.63 Th.md 10.00 10.00 17.463 17.463
Pesticides 18.203 14.826
Irrigation LS 61.610 50.520
---------------------------------------------------------------------

-------------------------------------------------------------------

ITEMS

-------------------------------------------------------------------
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fram questiannaire survey has been taken.

2.288

2.214

2.592

6.642

13.736

2.790

8.100

3.161

16.751

.2.700

-

TOTAL=

50.84

49.20

147.60

.57.61

require 12 nas jute bags
Taka = 120
@ 5 Taka = 60

1500 @ 8% interest fai 6 Manth
60 / acre

70.25

60.00

62.00

180.00

= 20% af item 1,2 & 3
= 0.20 (180 + 70,25 + 60)
= Tk. 62 per acre

in the project area, callected from thana statistical afficer.

land tax

Far yield/acre af different crap. the appraximate average value

Par the estimating grass production value. acrea.e, yield/acre,,,'
are needed to,evaluate the, data for acreage af different craps

Upkeep of stack

Other

Interest an credit

(1) Av praductian / acre = 30 maund
Cast af.12 nas jute bags @ 10
Misc cast far 12 nas jute bags

180
(2) Av land tax far different catagaries af agricultural land =70.25,

(3) Av lane taken = Taka
= Taka

(4) Other cast



in table 7.7 .

--------------------------------------------------------_._---------
473.07 573.17

FIN
230.85

TOTAL=

ECO
334.00

124

1. GROSS PRODUCTION VALUE

Tabl," '7:23 Cd). The net incremental benefit are then presented

The total est4mate of the gross production value is presented in

A. PROJECT CONDITION

----.----------------------------------------------------------------

Table 7.7 : SUMMARY SHEET



For calculating inyestment cost year wise cost of project 1S

shown in table 7.8 . The manpower required for the operation of
the project tabled in'7.9 by following the PP. In the table 7.10

o & M cost of the project within the project life"period in
shown. is 7.27 ..With all these tables, the financial BIC ratio. , .
(table 7.11) and the economic BIC ratio (table 7.12) are
evalutauted.

Financial

0.73

.,

Economic

Cost

52.23

16.75

B8 ..73

137.95

136.42
5.70

318.37

473,.07

1. 00

Conversion

Factor

70.53

13.74

264.44

294.99

190.90

136.10
7.00

573.17
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Cost

0.73

INVESTMENT COST

Survey and boring

B) FIXED COST

A) VARIABLE COST

3. NET BENEFIT

2. COST OF CULTIVATION

4. NET INCREMENTAL BENEFIT

1. CROSS PRODUCTION VALUE

2. COST OF CUbTIVATION
A) VARIABLE COST'
B) FIXED COST

3. NET BENEFIT

Table 7.8

YEAR Description of Works

B. PRESENT CONDITION

1982-83



---------------------------------------------------------
Source: 'Project proforma of Mash~jan lauhaganj schemes in Mirzapur

Table: 7.9 : Manpower Requirement for Operation

1983-84 Land acquisition 12.41 0.00
Regulator at Nardana 20.65 0.82 16.93,
Earth work 11.2 '0.71 7.95
Project overh'ead 3.27 1.00 .3.27
Head quarter overhead 7.35 1.all 7.35

2.96

6.65

2. zz.
4.96

2.07

0.92

26.3

15..96

14.63

10.02

35.5

10.22

31.87

13.21
106.86

.00

1. 00

0.71

1. 00 .

1.00.

0.82

0.82

'1. 00

1. 00

0.82

'1.00

2.96

6.65

9.67

54.88

16.85

22.48

12.47

37.28

15.46
556.22

Land acq~isition

Earth work.

H/Q overhead

Sub Total:

Regulator ~t Bhorra 12.22,

Regulator at Nardana 17.64

Sub Total:
------~-------~----------------------------r-------------
---------------------------------------------------------

Regulator at Bhorra

Project overhead 2.22

Head 9uarter overhead 4.98

-----------------------------------------------------------

--------------------------------------~-----~-------------
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. .-----------~-----------------~---------------------------
Sub Total------------~-------------------~------------------------

Sub Total:
--------_._-------------------------------------------~---

Head quarter overhead 2.07

Project overhead 0.92

---------------------------------------------------------

Project overhead

1964-85

1985-86

Total:



----------------_._~-----------------~-------------------------------

----------------------------------------------------------------_._--

0.28
0.20
0.28
0.20
0.28
0.20
0.28
0.20
0.28
0.20
0.28
1. 89
1. 89
r. 89

in MiTzapur

INVESTMENT O&M , TOTAL DISCOUNT DISCOUNT BENEFIT DISCOUNT
YEAR COST COST COST FACTOR TOT.COST BENEFIT------------------------------------------------------------------~--1982- 83 49.67 0.342 50.U12 4.046 202.351983- 84 54.88 0.342 55.222 3.518 194.271984- 85 37.28 0.342 37.622 3.059 115.091985- 86 15.46 0.342 15.802 2.66 42.031986- 87 0.342 0.342 2.313 0.79 52.23 -120.811987- 88 0.342 0.342 2.011 0.96 52.23 1'05.031988- 89 0.342 0.342 1.749 0.60 52.23 91.351989- 90 0.342 0.342 1.521 0.52 52.23 79.441990- 91 0.342 0.342 1.322 0.45 52.23 69.051991- 92 0.342 0.342 1.15 0.39 52.23 60.061992- 93 0.342 0.342 1 0.34 '52.23 52.231993- 94 2.302 2.302 0.8696 2.00 52.23 45.421994- 95 2.302 2.302 0.756 1.74 52.23 39.491995-2032 2.302 2.302 6.617 15.23 52.23 345.59.--------------------------------------------------

127 TOTAL 576.50 950.16
B/C RATIO = 1.65" (at 15%)

--------------------------------------------------------------------
OPERATION COST : MAINTENANCE COST: TOTAL CO~T/-----------------------------------------------------------

YEAR FIN: ECO: FINAL ECO FIN ECO

Table-7.10: a & M COST

/--------------------~---------------------- L \

: Type of Employees Numbers Salary per Total ~ages (Tk.)
: month (Tk.) Years 3-50 ,:------------------------------------------~-------~--------------:
:!.Technical Professonal :
: :SDE 1NO. 1250 15000 :

':II.Skilled Worker: :
: Surveyor 1NO. 500 6000 :
:111. Unskilled Workers: :
: Work-Peon 2NO. 375 9000 :
:-----------------------------------------------------------------:
: Total 32000 :
: T.A& Etc. 4200 :
:---------------------_._------------------------------------------:
: Grand Total . -, 34200 :
\----------------------------------------~---_._----------~--------/
Ref: Project Proforma (PP.) of Moshajan-Lauhajong Scheme In

Mirzapur.

1982- 83 0.342 0.28 0.342
1983- 84 0.342 0.28 0.342
1984- 85 0.342 0.28 0.342

.1985- 86 0.342 0.28 0.342
, 1986- 87 0.342 0.28 0.342
1987- 88 0.342 0.28 0.342
1988~ 89 0.342,0.280.342,
1989- 90 0.342 0.28 0.342
1880-81 P.~~~ Q.~~ 0.342
1991- 92 0.342 0.28 0.342
1992- 93 0.342 0.28 p.342
1993- 94 0.3420.28 1.96 1.61 2.302
1994- 95 0.342 0.28 1.96 1.61 2.302
1995- 32 0.342 0.28 1.96 1.612.302
Ref : Project Proforma (P~) bf Mashajan-Lauhaganj Scheme

Table 7.11: FINANCIAL B/C RATIO



----~--------------------------------------~---------------~-------~Table 7.13: Internal Rate of Return (ECO)

netof

1419.95

NPV AT
LOWER
DISCOUNT

3.38 (at 15%)
'.

present worth

419.99

BIC RATIO =

DISCOUNT NPV DISCOUNT
FACTOR AT HIGH FACTOR
(HIGHER) DISCOUNT (LOWER)

NET
BENEFIT
(PV)

TOTA;L

TOTAL TOTAL
BENEFIT COST'
(PV) (PV)

-incremental benefit and present worth of cost equals to zero ~s
, 'computed from table 7.13 to 7.14. An interest rate table 7.15 is

shown for the interest rate of 15% and 40%.

It .1. 2 Internal.Rate of Return' ORR)
IRR in the discount rate that makes

1982-83 27.21 -27.21 28.925 -787.05 4.046 -110.09
1883-84 36.87 -36.87 20.661 -761.77 3.518 -129.71
1984-85 33.24 -33.24 14.758 -490.56 3.059 -101.68
1985-86 14.58 -14.58 10.541 -153.68 2.66 -38.78
1886-87 70.53 1.37 69.16' 7.53 520.77 2.313 159.97
1987-88 70.53 1.37 68.16' 5.378 371. 94 2.011 138.08
1988-89 70.53 1.37 68.16 3.842 265.71 1.748 120.86
1888-80 70.53 1.37 69.16 2.744 189.78 1.521 105.18
1880-91 70.53 1.37 69.16 1.86 135.55 1.322 91.43
1891-92 70.53 1.37 69.16 1.4 86.82 1.15 79.53
Hi82-93 '70.53 1.37 69.16 1.00 69.16 1.00 6!:j.16
1883-84 70.53 2.98 67.55 0.713 48.16 0.8686 58.74
1984-95 70.53 2.9fj 67.55 0.5102 34.46 0.756 51.07
1985-2032 70.53 2.98 67.55 2.500 168.87 6.617 446.95.------------------------------~-------------------------------------

TOTAL -208.31 1531.15
. 128 IRR = 37%

YEAR

Table 7.12: "ECONOMIC BIC RATIO
- ....;.-- - - - - - - - - - - - -----.-:------- ---- ---- - ---- - - - - - -- - - - - - - - - - - - - - - - - - - - - - --
DISCOUNT INVEST. O&M LAND TOTAL DISCOUNT DISCOUNT BENEFIT DISCOUNT
YEAR COST' COST COST COST FACTOR TOT.COST BENEFIT
-------------------------------,------------------------------------
1882-83 26.3 0.28 0.63 27.21 4.046 110.08
1883-84 35..5 0.28 1.09 38.tl'7:j.SHI 128.'71
1884-85 31.87 0.28 1.08 33.24 3.058 101.68
1885-86 13.21 0.28 1.08 14.58 2.66, 38.78
1886-87 0.28 1.08 1.37 2.313 3.17 73.54 163.14

1.37 2.011 • 73.54 141.841887-88 0.28 1.08 2.76 .
- 1888-88 0.28. 1.08 1.37 1.749 2.40 73.54 123.36
1888-80 0.28 1.08 '1.37 1.521 2.08 73.54 107.28
1880-81 0.28 1.08 1.37 1.322 1.81 73.54 83.24
1991-92 0.28 1.09 1.37 1.15 1.58 73.54 81.24
1882-83 0.28 1'.09 1.37 1.00 1.37 73.54 70.53
1993-94 1.89 1.08 2.88 0.8696 2.59 73.54 61.33
1994-85 1.89 1.09 2.88 0.756 2.25 73.54 53.31
1995-.32 1.89 1.08 2.98 6.617 19:72 73.54 466.71

----------------------------------------------------------
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,

3TS.66

I\FV
AT LCMER

. DISCCLNf

DISCl'l.NT
FACTffi
(LCMER)

• 1.968.99

Iffi 1.8.98"1.

I\FV
AT HIB-ER
DI9:D..NT

TOTAL

F I NI'N-:: I PL.
FACTffi
(Hla-ER)
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1\El'
EEJ\EFIT
(FV)

TDTAL
aJST
(Fvf

TOTPL.
EEJ\ETIT

Table 7.14: Internal Rate tif Return (FIN)
YEAR

19Er.~~-Er.::: 50.012 -50.012 28.925 ,.-1446.60 4.046 -202.35
.1983--f34 55~:ZZ2 -55"~'yY) 20.661 -1140.94 3.518 -194.27
1Cf8LI ...EI5 ~::'7.622 -37.622 14.758' -555~23 3.059 -'115.(>9
.19E6-EJ6 ~)"fJ02 -15.802 10.541 -166.'57 2.66 - 42~O3
.19EJ6-.87 52.1::::; (J. ~.::A2 51.888 7.53 390.72 .2.313 120w02
.1987-88 52.33 O~::::42 51.888 5.:'=78 "'-279.05 2~O11 104.35
.19E'6-89 52.~3 O.~,42 51.888 3.842 .199.35 1.'749 90.75
.1989--'90 52.33 O.~42 51..888 2.744 .142.58 1. 52.1 78.92
.1990-91. 52.~53 0.::::42 51.888 1.96 .101..70 1.322 68.60
1.99.1-9'"2 52.5'::' 0.::::42 51.888 1.4 72.64 1.1.5 59.67
.1992-93 52~:~'3 0.::::42 51.888 .1•(X) 51..89 1. CO 51.89
.1993-94 52.33 2.2:,02 49.928 0.713 35.60 .0.8696 43.42
.1994-95 52.:~'::: 2.::::.02 49.928 0.5102 25.47 0.756 37.75
.1995-:::'\)32 5==~n ~~3 2,,::;:.02 49.928 2.5(l(j 124.82 6.6.17 ~.::.(J~35



-------------------------------------------------------------------
•Table 7.32: INTER~ST TABLE (FIN)

•

1/( l+i)'-N
0.7143
0.5102
0.3644
0.2603
0.1859
0.1328
0.0949
0.0678
0.0484
0.0346
0.0247
0.0176
0.0126
0.0090
0.0064
0.0046.
0.0033-
0.0023
0.0017
0.0012

0.000854
0.000610
0.000436
0.000311
0.000222
0.000159
0.000113
0.000081
0.000058
0.000041
0.000030
0.000021
0.000015
0.000011
0.000008
0.000005
0.000004
0.000003
0.000002
0.000001
0.000001
0.000001
0.000001

0.00000037
0.00000027
0.00000019
0.00000014
0.00000Q10
0.00000007
0.00000005

(F/P, i% N) (P/F. i% N)
At 40% interest

1/(1+i)-N (l+i)-n
0.8696 1.4000
0.7561 1.9600
0.6575 2.7440
0.5718 3,8416
0.4972 5.3782
0.4323 7.5295
0.3759 10.5414
0.3269 14.7579.
0.2843 20.6610
0.2472 28.9255
0.2129 40.4957
0.1869 56.6939
0.1625 79.3715
0.1413 111.1201
0.1229 155.5681
a.l069 217.7953
0.0929 304.9135
0.8080 426.8789
0.0703 597.6304
0.0611 836.6826
0.0531 1171.3556
0.0462 1639.8978
0.0402 2295.8569
0.0349 3214.1997
0.0304 4499.8796
0.0264 6299.8314
0.0230 8819.7640
0.0200 12347.6696
0.0174 17286.7374
0.0151 24201.4324
0.0131 33882.0053
0.0114 47434.8074
0.0099 p6408.7304
0.0086 92972.2225
0.0075 130161.1116
0.0065 182225.5562
0.0057 255155.7786
0.0049 357162.0901
0.0043 500026.9261
0.0037 700037.6966
0.0032 980052.7752
0.0028 1372073.8853
0.0025 1920903.4394
0.0021 2689264.8152
0.0019 3764970.7413
0.0016 5270959.0378
0.0014 7379342.6530

0.0012 10331079.7142
0.0011 14463511.5998
0.0009 20248916.2398
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interest
(l+i)-n

1.1500
1.3225
1.5209
1.7490
2.0114
2.3131
2.6600
3.0590
3.5179
4.0456
4.6524
5.3303
6.1528
7.0757
8.1371
9.3576

10.7613
12.3755
14.2318
16.3665'
18.8215
21.6447
24.8915
28.6252
32.9190
37.8568
43.5353
50.0656
57.5755
66.2,118
76.1435
87.5651

100.6998
115.8048
133:1755
153.1519
176.1246
202.5433
232.9248
267.'8635.
308.0431
354.2495
407.3870
468.4950
538.7693
619.5847
712.5224
8~9.4oo7
942.3108

1083.6574

* Single Payment Compound (F/P, i% N) amount factor* Single Payment Project (P/F. i% N) worth factor

(F/P.i% N) P/F.i% N)
AT 15%
PERIOD
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17.
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
.34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50



-----------------------------------------------------------------~----

IS(SB/C)

6.61

34.45

27.52,

31.72

•

ratio

Land owned
( % of total land)

" 0.88
on the S - index, the Social Benefit Cost

as below.
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Table 7.~6: Land Ownership.,

2*6.61 + 1.5*31.72 + 27.52

100

100
----------------------------------------------------------~----------

Based
found

---~----------------------------------------~-~------------~-----_._---

7.3 Social-Index'
From the in-depth study of the sample villages, the S_Index in
calculated from the following table 7.~3_

Social
Class

Land less
Marginal farmer
(0.01 to 1.00 acre)
Small farmer
(0.01 to 3.00 acre)
Medium Farmers
(3.01 to 7.00 acre)
Large farmer
( > 7 acre)

Economic SB/C ratio ~ 2.97
and Financial SB/C ratio = 1.45



CHAPTER -. VIII .

EN¥IRONMENTAL IMPACT ASSESSMENT
OF MASHAJAN-LAUHAJANG PROJECT

~.1 Materiglogical Informations:
(a) Climate

The climate of the project area is essentially typical
monsonic. The dominant season are experiences summer season.,
from March to June, monsoon season from July to October and
winter from' November. to February. Climatological data for
mashajan- Lauhayjan project are started in Appendix 4.1
which describe the annual 'rainfall (mean), Mean monthly
evaporation mean monthly relative humidity and also mean
house of sunshine/day.

(b) Precipitatlon
The annual mean rainfall in the project area is estimated
1778mm. Rainfall various considerably from' year to year
which sometimes produce critical ~ffect on agriculture.

(c) Humidity
Humid ity is high alnw ••t thnJl>ghrJut th",' 71"' .••."., 11••.,'.1."'1>'"
humidity (about 89 percent) in the month of June and minimum
humidity ( about 64 percent') in the month of March.

8.2 Fisheries
The objectives of implimentating the Flood Control Drainage
and irrigation (FCDI) project is to generate flood area and
to use the same for agricultural purpose.' But at this day,
the environmental effects of FCDI project could not be
ignoied. The donor agencies like the World Bank and Asian
Development Bank have made it momdatory for project
appraisal. The general areas of environmental concern for
FCDIproject kre : Fisheries, agriculture, Pollution from
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pesticides and fertilizers use, soil degradation/ stability
land use, h~alth agricultural imputs, flora & Fauna
morpplogy, change in surface/ ground water, communication ln
both in.land and 'water, flood control and drainage and
socia-economics.

Although for this project, development of fisheries is of
less importance but as per local people opinion of the

•project area huge low lying areas ..like beers & haors, namely
Hashajan beel, Kumulli .beel, "Kuralipara haor, Sailjana.beel
and Bhyikura haor, lre suitable for fisheries. With
assistance from Government or NGO. These low lying ;reas are
possible to made fishing area. still now some where the thin
is tried in the private sector within the project area.

8.3 Land Acquisition
As per Project Proforma (PP) of the project, the net land
required for acquisition is about 36.42 ha but actually
amount of land acquistion during implementation in only
16.48 ha ( ~WDB, 1882). It was informed that due public,
opposition, this disputes'remain which causes incompleteness
of the project during implementation. As a result necessary
excavation were not made for. which some where the chanel
sections become irregular. At chamari and Fotepur, the bed
is higher than upstream and the bed which is less than the
design. Due to all these reasons the bed of Nardana khal
badly slited up ( 60 to 90 em ); which are greatly hampering
the drainage ability.

8.4 Public Health
.Sincethe project has been implemented, it is seen there is
a little development was found in this sector: Due to socio
economic development, the people of these area has better
communication with the town. In Hirzapura big hospital was
established under a trust, where the people of the
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•
surrounding villages may get .free treatmerii. But
unfortunately 'in the project area no such NGO or other
organization has been established to encourage or to give
ideas_of ~edical health are foun~'. Few people of.the project
area uses water of tubewell for drinking purpose. Mo~t of
the project people uses water from canal, ditch or haor for
drinking & washing purpose. Sometimes water of these areas
becomes heavily polluted due to jugging of Jute. From which
malaria, disentry and other water ,borne di~~ase evolves in
epidemic form~ '

The people of the project area, has got no modern medical
facilities. Only some village medical doctors are now taking
care of all these peop~e.

8.5 Water Quality
Water quality for fishers : Development of Fisheries in
Bangladesh is a crying demand and also is a scope of
increas.e of national income. This project area has a vast
space like ~ond, ditches beels & haors for fish. Somewhere
fish cultivation id done' on pri~ate sector. Water 1S fit for
white fish like magur, telapi~, rui, katla etc. as per
public opinion.Water quality for drinkIng purpose : Water
for drinking purpose. is a tremendous problem of this project
area. Most of the,people USes water of pond, beels and haors
for drinking purpose. A few has got shallow tubewell ..At the
begging of the monsoon they do not get water from these
tubewells due to fall of water level. No such arrangement
are made from Government level or from any non government
organization (NGO) to supply fre~h water or t advice how to
get the: same During jugging of. jute at the end of
harvesting, the water of the project area bectime severally
polluted for which short of water for drinking as well as
for washing purposes prevail.
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Water quality for irrigation: The pe6ple .of the project
area has got~o such'problem except the people of the areas
under mitakhola beel, and Chelota are severally affected
after impLementation of the project. Due to lack of proper
maintenance & operating of fall board. of Bhorra khal
regulator, water with huge sediment enter the area and make
the quality of irrigation water unfit. For the people of the
project under this area become unfortunate.

8.6 Flood Control & Drainage.'
Before the Project was implemented, the major problem
experienced in the area was early floods in March/April
caused by heavy rainfall. The flood water did not recede
quickly because the drainage capacity of the khal were
insufficient . As a result poverty and crop damage were
regular phenomenon. Another negative affect of this drainage
congestion was post monsoon slow drainage. This used to
hamper the harvest of Aman, delayed the land Preparation for
Boro and made cultivation impossible in the low areas.
Inflow into, the area through the .Nardana, Ufulki and Bhorra. ,
khals used to occur during the monsoon' and also during high
floods by over bank spills. Therefore, the project WRS

initiated to improve the pre and post,monsoon drainage of
the area and to limit the ill effect of flooding.

The project was declared its completion in June, 1986. But
due to land acquisition problem, the project work was
seriously hampered and some of it works is still not yet
complete as per design. As a result the khal section become
irregular. At ch,mari and Fotep~r, the .bed is higher than
.upstream and the bed width is less than the design. Due to
all this reason the bed of Nardana khal silted up and
grea tly hampered' its drainage abiIity. The 'outfall of
Nardana khal at Lauhajang khal river is also badly silted
up.
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area.

1982, there is proposal to
at • the outfall of Ufulki khal

monsoon, but unfortunately no such
•

constructed. The entry of water
~atchment leakage of the project

The Bhorra khal open regulator. IS an 'open fall board
regulator system. Due to its irregular operation and proper
maintenance, huge sedimeni into the,project area and affect
mitakhola, chelota and bhorra.

As per Appraisal Mission
construct Ufulki closer
protect the inflow during
structure has yet been
through this khal is the

8.7. Impact Assessment of Mashajan Lauhajang Project by EIA
,techiniques.

After considering all the factors, which are responsible for
the. environment affect area listed and this affects are
shown in table 8.1 by following the simple checklist
technique.



------------------------------------------------------

------------------------------------------------------------------------
projectlauhaganj

R=.Reversible
101= Wide
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LT =Long term
L =Local
N =Normal

Nature of likely impact.

Items : adverse .: Benficial-----------------:-----------------------------~-:----------------------

Table.8.1
Envi~onmental impact assessment of mashajan
(simple cheelellst method.)

: ST: Lt: R: IR':<L: W : ST: LT: 5I : N------------~----:---~--:---:----:-----:---:-~---:~---:-----:---~--:----
Fisheries , , , , x x, , , ,
Public health , , x , , x x x, , , ,
Surface water ' . , , ,, , , ,
hydrology , , x , , x x x, , , ,
Surface water , , , ,, , , ,
quality - , , x , , x x, , , ,
Ground water_ ,

*
,

*
,

*
,

* * * * * * *, , , ,
Soils , , x , -, x x x x, , , ,
Agriculture , ,. , ,

x x, , -' ,
Socio economic , , , ,

x x, , , -,
Live stock , , , , x x, , , ,
Flood control& , , , ,, , , , -
drainage , , , ,

" , , , x x----~----------------------------------------------------------------~--

•

Legend:
ST-_= Short term
IR = Irreve-rsible
SI = Significant* = Negligible



the

were

Mashajang

Such information

A case study "has been

is taken as the reference

agro-socio-economic and

of a EIP project

Each and every question were simple

the field.in

impact of engineering,

and observation

and open ended.

with the cbjectives

elaborately discussed. 1992-93

collected through informal interview and group discussion
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CHAPTER - IX

ilupacts of various aspects on the

data. With the proper site visit and the collected data, the

environment to fulfill the objectives of the study .

year. The survey questionnaire was prepared in accordance

the

~he primary data were ~upplemented by indepth investigation

.The evaluation is based on same primary as well as secondary

prepared to reflect the present status of the project and

Lauthajang.Project The project is evaluated by consodering

the development in the post project condition.with respect

to pre-project condition

of early implementation project.

9.1 Discussion: The project work on the impact assessment

•

DISCUSSION & RECOMMENDATION
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the thana officers in the project area, published

south west of the project area. The gross area is

river is in the north-east and the Bansi river is in

Mirzapur thana (upazilla) under Tangail District about

with vavions guarttis including general £armers and the
,

villagers. Also interview with the openion leaders like

24 KID. south east of Tangail town. The Lauhajong any

around 4450 and the net benefited area is about

union parishad member, school teachers etc. Large volume of

from

documents of BSS and also form the concerr1'edoffices:

are not sufticient. This is only due to short .of manpower,

institutional of secondary level data had been collected

Engineering study

was given to the sample as representative as possible. The

adeguate £und and time constranits. However maximum efforts

1. The projec~ "Mashajang Lauhajong" is situated ,s in

The selection of the sample silages are 10 which is

facts and figures from the study a,rediscussed below.



2. The topography of the project area is a saucer type

3. In the PPP, the land equatioh is about ha but actually

can not

When the

% of total % less.

above 7.7 m(PWD). When

beel ).There is a catchm~ht

140

main khals: Bharra khal, Narclana khal and

ha land is made which is about

leakage through Ufulki kha~ is found in the project.

Where a couser was proposed in designing the'project.

Kumilee beel, Chowbaria

:-crops ln the beel areas will be damaged.

below the off optimal as this level are below level (

river. The river bank has a level of 8.23 PWD. The

through the three khals, directed towards the Luhagan6

Luhaganj river at the ouffall of'the Nardana khal raise

thele'vel below this point, outflow takes place only

above 5.34m (PWD) some every low. lying area

with variation of land from (+) 6.70 m (pwd) to 8.23m

Nandapur khal are found in the projec~ ..

resulator in bhorra and 2 vent regulator in Nardana and

1620ha. There are ,about 32 nos villages are found

Only two structures: 1 vent open fall board system

within the proj~ct under the Anaitara and Banail union.

Three

(PWD) overland fl?w dominant

f
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Redfulator • and another for the Nardana regulator.

same

the bed

influential

becomes less than

same ~ection of the

At Fotehpur and Chamari

No standard practices are followed for

,

In case of Bhorra regulator, the tall board is

unmanageable.

the design which hampers drainage facilities.

becomes higher than U/S and width,

due to misprision the gates, availability of irrigation

Generally member of these committee are

the operation of the gates of these two regulators.

people of the different area of the project for which

thing is happening.

misoperating of the gate of regulator at Nardana,

beel and Chelota beel and seriously affected. Due to

the closing through silt for which area under mitakhola

repair for which heavy sediment water flows inspite of

area.

threekhals were not excavated as per design for which

Due to land equation problem~

normally begin md difficult to operate and needs huge

water flows through the khals is irregular.

..water of draining of rain water becomes sometimes

5. Two sluice committee area are exist. One for Bhorra

4. Siltation is one of the major problems of the project



6. Practically no of 0 & M works h'asbeen performed since
,

liabilities .

regulator was

the previous

'1985 to have vehicle passing In

% less although the project was

to mi'tigate

in design and the evacuation stage are as
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local peopl~ is May

2-vent regulator was built.

proposed to be constructedat Nardana but in execution

is handed over to the D & M of BWDB. Due to shortage of

exhausted

addition t9 the boat crossing type structure,

Variation

delivered its completion in 1986.

the project was started. Fund availability and absence

Although there is a fund after the project started but

funds, it is not possible to maintained.

.
Generally For after complet' in of and' EIP proj ects it

although there was a proposal in the design,

In appraisal m~ssion report 4-vent

Land equation is

follows:

The Bhorra regulator was modified du~ to tiemand of

The is no clouser at Ufulki has yet been constructed

'of specific maintenance schedule are.the key constants.

7,



for large firm '(highest).

where it is 5.21 for lend-lease terms (c6nvert) and 8.6

is

this

is observed in

Agriculture

lend-lease is sate

important occupation is

labour and the rest have

land holding groups.

. Highest number of male number51: 49

-
medium- farms and lowest in small farms .

the members is 25.03 years.

In the project area, ,the most

agriculture ( 49.7% )

wnich is sharply constructed with nat-ional sex ratio

Agro-Socio-EcoDomic

1. Average size of family in the project area is 6.34

2. The male and female ratio in the 'project are is 57:43

•3. The main age of the family head is 50.4 years and for

143

principal occupation for 50% of he head marginal household

4.

The principal occupation of 80% heads of

and 33% have sate this

oc'cupation like business, fisheries.

of labour to the



•

are73%

reasonable

comes from

Which indicates

have achieved

education where

people obviously

of

Only 29%

satisfactory level

in the large terms than the smaller.

,
satisfactory.
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meal in off season. Some of the big farmer appoint a

Tk.50/= and two meal in peak season and tk.40/= 6f one

illiterate. The literacy percentage is somewhat higher

per month with food and clothes. At leist 22.12% of all

the access to education is conditionetJ.by areas

labour as seasOnal basis or yearly. They pay --'flnoo/=

household have someone in the hansehold work as a daily

lend-lease and marginal group.

, 'wage labour. These

from agricultural sources. Average' income of Large

farmers from the agricultural sources is about 6.5

times larger than the income of lend-lease,

5. The literacy rate of the heads of the sample is not

7. About 82.4% of income of all sample household co~es

Average income from all soruces of the sample household in

the project area is 17,419 annually. Per capita income is



,
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It also be found thatand lack of adequate knowledge.

124% but at tne post project condition it is 172.56%.

all the non target group farmers have now adopted the

to their inability to buy costly ~nputs of the package

than that the non target group farmers is obviously due

diffused more slowly among the ,target _group farmers

in Amon,Boro(hyv) and Robi due to post monsoon

of new technologies amo~g the target group farmers

access to cultivable land, ,the percentage of a option

remain considerably low.

new technologies whereas due to poverty and lack of

duainage facilities.

lower than the national average. Due to .tow per capita

i~come, the farmers find no optimum accessibility to modern

input ~nd technology for agrioultural development.

The average per capita income is the 24.55 which is much

8. The copping pattern changis is seen. to be predominate

10. It is observe that adoption of new technologies have

9. The cropping indensity in the pre-projeot condition was

3.5 time higher for the large farmer than the lend-lease.



11. No NGO. or any such organization are'found in the,

project area from ~here the poor people o{ the area get

financial as well as technical assistance.

12. The' economic indicates as 'calculated are tabulated as

below

I Pre Project Post Project
Econom'ic Indicates I

I FIN I ECO FIN ECO
I I
I 1

l.Benefit Cost ratio( ati5%) I 1.07 I 2.48 1.65 3.8
2.Internalrate of return 116.20%1 32% 18 ..98% 37%
3.S_index (0.8) I I 0.88 0.88
4.SB/C ratio I I 1.45 2.97

From above it is seen that every indicators show positive
I.

effect of.the prbject-although the project could not get any

assistance from any organization. Only S-index is 0.88 which

is 0.9 for allover Bangladesh.

Enyironment

1. Due to land acquisition problem, the section of many

khals become irregular for which water could not able to

drain

146



poor people get n9 modern medical facilities.

from any modern concept.

..

At that period

lack of adequate

project area from

water is polluted .

facilities within the

147

because of small grazing field and

knowledge.

,
project area.

government level or private sector is seen for which

.different type of water borne dieses evolves. No

medical

digging of jute,

of drinking water becomes tremendous during judging of

jute. Very small numbers of tubewells are seen in the

3. Wa.ter quality for aeration purpose is good but scarcity

measures are to be taken.

2. Public health development is not satisfactory. Due to

out at the end of post monsoon. So'with farther study 0 & H

due to lack of adequate knowledge this sector is deprived

There is a huge scope of fish~ries in the project area but

4, Livestock in .the project area is not prospective



Maintenace schedule is to be maintained to active the

Clouser at Ufulki 1S to be constructed to avoid the

from

leakage

..

be provided

level toencorage the

Moreover catchment

land within the proj ect . is low-

148

modern facilities are

Most of the

its implementation.

very much irregular for which the project has suffered

since

scheme.

from Ufulki khal affect the project very much

project.

More study is,needed to evaluate the projects properly.

catchment leakage.

One guard /khalashiis. to be appointed for each gate

operation.

target. Maintenance budget 1S to by provided for smooth

Adequate

All thekhals are to excavatep as per design.

opeation of the project.

farmer for using modern technological package.

government and non government

Photograph 1 to. 6 show the poor maintenance of the

lying. The operation the gates of the two regulator are

5. Actually the project is a flood control and drainage

9.2 Recommendation.
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the pebple of the project to adopt family planning to

like organization s~ould come forward to helpNGO or

encourage the male / female in handicrapt, fishing and

'other soures of income generation.

Illiteracy is one of the set back ~f development. The

government should steps ahead to 'include the project

people in education.

;,
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J'i10TOGIlIlII~5: Nardan" liegul"tor(Showing poor
maintenailce works)

;'1I0TOGIl,\!'II-G: Nardalla l{egulator(Shown loosen
Ilrotectivc wurks at u/s,;usual
w;lshing & battling are to (lrollibi.ted.
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•
APPENDIX - A - Villages in the Sub-project Area

Name of • Name of Area of Estimated Estimated
Union Village Village Household Population

!-------- ------- -------"-- --------- --------/--
Anitara agchamar 293 151 796
do Aghaid 62 59 416
do Anitara 223 1'63 981
do Atghari 236 101 666•do Badebharra 210 30 163
do 'Banguri 213 107 699
do Chaubaria 173 75 478
do Datpara, 235 114 804
do Dhuparia 69, 54 336
do Fatehpur 457 599 3253
do Jagat

('
Bharra 272 94 673

do 'Klamjan,i 111 61 363
do Laksmandra 277 65 458
do Mamudpur 914 502 2752
do Mah'adinagar427 272 1568
do Mashaj an 244 131 776
do Panchdana 150 76 . 430
do Sukla 265 .182 1036
Banail Bade

Halalia 196 74 475.
do Banilil 189 136 995 '
do Bangalla 328 211 1330
do Bahabkanda 315 282 1540
do Bharra 306 130 858
do Bhushandi 333 143 867
do Deojani 87 37 288
do Deora 284 262 1645
do Durpasha 124 53 335
do Gulli .346 170 1117



,
do Gramatia 543 158 1083
do Halalia 186 66 414
do Kaoalipara 85 84 551
do Kazirhara 253 104 617
do Kuralipara 92 97 630
do Majhalia 231 184 1122
do Nardana 198 143•. 1021
do Namdarpur 205 108 763
do Panchamari 62 91 560
do Panisail 485 235 1441
do Patuli 176. 119 699
do Sailjana 119 66 360
do Teghari 74 42 231

Jumurki Chudi.lria 432 273 1673
do Gunatia 387 379 2295
do Ufulki 607 424 2653

, ,



Ref: Master-Plan, IECa & BETS "1988.

29.68(April)
19.00(Jan)
43.68(April)
5. OO(Jan-Feb)

8 (June)
64 (Mar)

1778

170
55.88

9.2 (NQv)

.5. 7(June-Sept)

in 0 C

relative humidity
..

Annual rainfall(mean) in mm.

Mean mQnthly EvaPQratiQn (mm)
Maximunl
Minimum

maximum
maximum

•

APPENDIX - Il

Mean "hours of s,unshine/day
Maximum (HQurs)
Maximum (Houes )

Highest
LQwest

Mean monthly
(in %)

.f1onthly temp.
mean maximum.
mean minimum

Climatological Data for MSBhajan-~auhaganj
PrQj ect

IndicatQrs Reading

a)

b)

c)

d)

a)

b)

a) .

b)

3.

4.

1.

5.

2.

Sl nQ.



APPENDIX - C

Maximum Water Level ~n river Bapsi at Mirzapur

Year Max W/L Year Min W/L Year Max W/L
(+)m PWD M PWD • M PWD.+ +

------ --------- ----- --------- ----- ----------
\

1958 10.21 1969 9.03 1980 10.32•.
1959 9.08 1970 10.20 1981 8.47
1960 9.70 1971 9.02
1961 8.87 1972 8.60
1962 10.34 1973 9.22
1963 9..28 1974 9.77
1964 9.,73 1975 8.00
1965 9.19 .1976 7.79
1966 . 9.63 1977 8.97
1967 8.55 1978 7.99, •
1968 9.51 1979 8.09
--- ----- --- ---- ---------'--- -------------- --- -- --- -- --- - - - -- - - --

Ref: BETS,1988



APPENDIX - D

Maximum & Minimum-Water Level at Nardana

Period Maximtlm W/L Minimum W/L
+ (m) PWD + m PWD

------- -----.------- ---------~---
.1972-73 9.80 3.88
1973-74 10.37 4.93
1974-75 10.84 4.53
19'77-78 10.02 3.20
191'8-79 9.01 3.08
---------------------------------------------------------------,
Ref: BE'1:5,1988



51.Drainage khal Catchment: Length:Bed Level:Long AV.bed:5ide: Max

,
1. Nardana 27.20 11.90 +3.66 1:10000 6.80 2:3 8.50

2. Namderpur 5.12 +3.96 1:10000 1.52 2:3 1.53

(Branch of 51.,1),
3. Ufulki 2 ..90 1.06 +3.75 1:10000 1.52 2:3 1.14

4. Bhorra 15.53 3.70 +3.66 1:20000 3.81 2:3 5.36

(cumec)(m) .

at out~all slope width slop~ dis.

m( PWD) .

( km)

APPENDIX- ~

area

.( sq. km)

Design parameter used for Drainage khal

No.



APPENDIX - F

APPENDIX - G

ha1931

,

+8.23 m (PWD)

+6.40 m (PWD)

(approx)
8.089 cumec.
14. cumec.

10.89 m (PWD)
+5.29 m (PWD)

:+12.19 m (PWD)
+3.81 m (PWD)
11. 28 m

7.62 m
3.05 m

3049 ha. (approx.)
+4.85 m (PWD)

+7.30 m (PWD)
+10.34 m (PWD),

+10.83 m (PWD)
+11.58 m (PWD)
+12.58 cumec
+3.05 m (PWD)
+3.66 m (PWD)
9.76

..~

3.66 m
6.09. m

\

Catchment area

Av. discharge (design)
Peak discharge
Average gorund level of the
basin area.
Lowest ground level of the basin
excluding beel area
Highest water level at outfall river
Lowest Water level
Crest level of the structure
Invert level
Length of the apron
Block protection length
Depth of cut off wall

(i )

(v)

(i) Catchment area
(ii) Lowest level of area to drain

(i i)

(iii)
(iv)

(11. 70 km from structure)
(iii) Average ground level of the basin
(iv) Highest flood level 'in the basin
(v) Highest flood level of the outfall

river

(vi)

(vii)
(viii)
(ix)

(x)

(x i) .

(xii)

(vi) Road crest level
(vii) Design discharge
(viii) Lower ,W,level of the outfall river
(ix) Invert'level
(x) Floor length
(xi) Depth of cut off wall
(xii) Block protection length, \

Design Criteria

Design crjteria



------~-----------------------~------------------------------------

---------------------------------------------------------------

96.86
7,17

134.02
22.20

\

.133.29
0.73

7,4%
16,48ha 29.26

1982 and year

156.22
(3,8% above P,P,)

128.02
L.S.

19.~9

128.02
3,20 16.60%

P,P, (Final) :Actual cost

150.51

85.2
8% 6.82
36.42 ha ~6,00

APPEI'DIX-,H

L,S.

179.5
3.9 2.5%

183,4

•

(appraisal)

•

'-------------------------------------------------
:Quantity : Cost :Quantity : Cost :Quantity:Cost

Total:

.',

1) Source - E~P- cell BWDB.
2) Year of PP : 1982, year of construction

of completion: 1986-87.

Earth work in-22,l Km 62.1 15,29 Km 27.70 N/A 33.68
drainage channel
Regulator at 1 No, 40.3 1 No. 35.00 1 No, 38.49
Nardan'a 4 vent 4 vent 2 vent
Regulator 1 No. 25.9 1 No. ~2.50 1 No.' 24.69
at Bhorra. 2 vent 2 vent 1 vent open

-------- -------- -------

128.3 85,2 96.86
Contingency 5% 6 ..4

---------------------------------~-----------~----------------

179.5

Com'parative construct ion cost of componen ts,
(Cost in'OOOOO Tk.)

134.7
Project overhead 6,5% 8,8
Land' acquisition 36,42ha 36.0

Survey & boring

HQ, overhead 2,2%
Cost escallation
included in above Cost

Components

CON~TR~CTION CO~T

--------------------------------------~------------------------------



CONS'l'IIUCTION COST

0,73

7:17

24,55
6,59

0,83
0,32
1. 38

33,68

38.49,

24.69

28.26

22.20

156.22Total cost of the project

,

Nardona khal
Bhorra khal
Nandanpur khal
Hossain Bari khal.'
Hitakhola khal

2-vent (1.52 x 1.83 m 2)
r'egulator

regulator on Bhorra khal
(l-vent 3x8.38m 2)

2. Construction of nardana

3, Constr~ction of open.
, ,

----------------------------~--------------------------

•

(00000 TK)

,----------------------------------------.

5. Project overhead (7.4%)

4. Survey and boring

6,Land acquisition (16.48 ha)

7. HQ. Overhead (16.6%)

-----------------------------------------------------------
Source- ElP-cel1 BWDB.

1.

ii.
iii.'

v,
iv.

Construction cost of di'fferent components 'lire gi'v-en 'in component\\'ise cost.
APPENDIX - I

1. Re excavation of khals (15.29 Km).



Questionnaire for llousehold Survey

Sample No.

,

APPI!:NDIX - J

Enumerator

Stratum

I <

Mashajan-"Liuhaganj Project

,

Supervisor

Name ~f Respondent

Village

Union

District

'l'llulla
(Upazila) ---------------



~. Information on population, education and
occupation.of the member. of household

A. AGRO- SOCIO- ECQNOMIC STUDY

\

, Occupa
, tion

Total •••••••••.•••

,Marital' Educa-
'status I tion

Sex

F = Female

Age

M= Male,

Acreage

S= Single, M = Married, W = Widow,
D= Divorced, SP=Separated.
C= Cultivation, LA"= Agr~cultural Labour,
LO=Other Labour, S = services, B= Dusiness~
F= Fishery, SI = Sinall Industry.

...............

Relationship
with head

(i) Single Crop
(ii) Double crop
(iii) Triple crop
(iv) Current fallow

Serial
No.

For Sex :

For Marital Status:

For Occupation:"

(ll) Non-cultivable:
(i) Homestead
(ii) Pond/Ditches
(iii) Orchard/Garden
(iv) Fallow land
(v) Others

(C) No.of plots

2. Land Owner.hip
(A) Culti"vable:



I

(a) Working cattle
(b) Milk cows/bu.ffaloes

(c) Other' cattle
(d) Goats/Sheep
(e) poultry

(checken,duck,Sowl etc.)

•

Value

Area
(in acres)

•

Prop6rt ion of
Owner Share cropper

Number

Ownership
(i) Owned: individual/

by group
.(ii) Hented

\Single/Double/Triple
Single/Dollble/Tr iple--~--------'---
Single/Double/Triple
Single/Double/Triple
Single/Double/Triple

(D) Area leased in
(E) Area.rented in
(F) Area share crop~ed in
(G) Area rented out
(8) Share cropped out

..

(a) Input-sharing
(b) Crop-sharing

(a) DTW
(b) STW
(c) P~mp
(d) Hand Tubewell
(e ) Indigeneous

(i) Method of Irrigation

3. System of Share cropping

5. Livestock

'4. Irrigation



D.Perennial crops
2G.Sugarcune
27.0thers

G. Cropping pattern,area and prodpction in 19Q2
,

19921992

If there were
.crop damages t

specify
reasons.

/

Produc-
.tion(mds) I

1985

•

'.

,
Rainfed Irrigate~
Area- t Produc- Area,

,(in acres) • tion(Mds, (in acres) •
'1985 1980' 1985 • 1985 1980 I

(1) Flood,(2) Draught,(3) Salinity.(4) Pest
(5) Others (specify)

• Code

C. Kharif-II
20.T.;\man lIYV
21.ToAman LIV
22.T.;\mun LV

A. Rabi
1.Doro-lIYV
2.Doro-LV
3.lI'heat-HYV

G.Oil-seeds
7;Potitto

5.Pulses

Crops

4.Wheat-LV

"23.B. Amun
24.Mixed Aman
25.0thers

8.Vegetables
9.Chilli
10.0thers

(specify)
D. Kharif-I
,11.3.AuS .1IYV

12.D •.AUS LIV
13.D.Aus LV
14.T.;\us lIYV

.15.T.AuS LIV
IG.T.AuS LV
17 .~1ixed l\US

18.Jute
19.0thers



(b) If you could not sell your ~roduce at highest price, st~te reasons:

(c) What is the distance of market from your house?

Lowest
• price
, of the
I year
.( Tk )

, t 97

(4) Truck

(4) distant market

, 6

'Place i wnen i nignest
'of , Sold I price
'Sale '(montl1of. the
,(" ). , year

• (Tk)
85

(3) Boat

\,;081;. 61
, Trans-

(3) local market'

.4( 3

(2) home

{6) Others(specify)

(2) .Bullock cart

2

(5) Rickshaw

(1) Head load

(1) Farm gate

(,,) Product sold at :

(In miles) :

.
(1) Lack of storage facility
(2) Want o.fmoney for household expenses
(3) Por repaymen~ of debt
(4) Need for next farm expenses
(5) Other needs(specify)

Aman paddy

Bora

1

(,) Type of transport used:

Other

Aus

7. Information on Mark~ting:

Wheat

(a) Provide Information on the following:
Quantlty , Price Type of

Name of Crops' Sold 'per , Trans-
• (mds) omaund , portIO) , port

.(tk ~ '(Tk)

.Jute



(c ) Off-Farm Income, 1992:

Source of Quanilty PrIce ValueIncome

(a) Milk ,

( lJ ) Eggs

(c.)Meat

(d) Duck/Chicken etc.

"(e) Fish

(f) Others(s.pecify)

~. Household Income (Annual,1992)

(R) Income from Crop:

(b) Income from produce other than crop:

Bamboo

Fruits

Wood/Cane

straw

Jute stick

Others

Tk.

Tk.
Tk, ----------
Tk

Tk.
Tk.
Tk.



--(dl.Income from Services, Trade and Commerce, 1992
•

9. Household Expenditure.in 1992:

Items Value
(in taka)

Food

Clothing

Fuel ,

Education

~l.edical

Ornaments

Furniture

Transport

Housing

Festivals

Others

Total Tk.

Total (Tk)

Amount
(in taka)

Labour

Sources of
Income

Service

Other occupations
(specify)

'Trade



10. Labo~r use at different stages of farm production 1992

Area. 'Seedling 'Land pre- 'Weeding 'Irrigation 'Sprayingj 'HarvestIng 'Ot'hers
A. Crops cultivated' 'paration' , , Fertilizer' and Thrcsh- '(specify)'

, '"and sowing' I • ling ,
I , 1 t , , , , t , ,

F'L . ilL FL ,HL FL ilL FL ilL FL ilL FL HL FL. HL

D. Aus Local
IIYV

13.Aman Local
HYV

T.AUS Local
HYV

T.Aman Local
HYV

Dora Local
IIYV

sugarcane

Potatoes

'China'

Pulses

chill i

Onion
Others(specify)

B.I,age r,ate

FL = ,Farm Labour; ilL = Hired Labour

/

--



•

11. farm. Expenditure other than Labour Cost: Hl92 ,

I Cost (Tk.)

Seeds

Urea

TSP

HI'

DAP

Cow dung

Pesticides

Irrigation

Hiring Bullocks

Feed of Cattle

- Veterinary

Transport

Agricultural implements'

Land rent

Taxes

Insurance

Others

Total (TK.)



" Information on Recommended Dose of feftilizer of different
;arieties Per Acre for different crops. is suppiied to the
Enumerator.

(e) Other business capital

t Nil/
o Nogligible

,Value
(in taka)

Dose" I Part,ial
o dose

o Recommended
o

(g) Financial assets
(insurance,shares,bank deposit)

(f) Household assets

(c) Houses

(d) Industrial capital

(b) Farm implements

(a) Land value

(a) Fertilizer

(b) Insecticides

(c) HYV seeds

(d) Irrigation

(e) Other practices

Items

13. Use of ~Iodern Practices:

12. Farm Assets



15. Is the present eitensiop service sufficient:

If' No', what is your suggestion? •.••..•.......••.••••••••

.. ,

Cost
(in taka)

, No

AUs

Boro

Arnan

Yes

16. Do you have anr temporary fallow land ? Yes No

If I Yes I, what are- the reaSons ?

(1) lLack of moisture ,in soil

(2 ) stagnant water
(3) Drought (lack of rainfu11 )

. -
( 4) Difficult ies in field preparation •

(5 ) Too much mQisture
,

( 6 ) Others (specify)

Vegetables

Others(specify)

Total

Sugarc"une

Potatoes

Chi 11 i

Rice:

,
14~.Irrigation Cost Cropwise 1992

Wheat

Crops



o Amount o Amount f 'Amount f Interest, Pur- IAmount
Sources of d 't I of t of money I of out- I rate t pose I repaid

Cre 1 0 d' t t actually I standing t I o inere 1

, t applied 0 borrowed t loa?' 0 0 t 1991-92
I for 1982 t in 1992 I 0 I t
0 0 0 0 t I

17. Use of fertilizer and pesticides

I 1982 _ t 1992
t Quantny, P:rlce 0 QuantIty!
ott ,

TSP

~lP

Cow Llung

Pesticides

t8. Farmer's Indebtedness:

Commercial Jlank

Cooperatives
Other financial
institutions

Mohajans

Relatives

Other,s

PrIce



19. Do you faCe an~ problem due to construction of Project ?

24. What is your suggestion for maintaining the project component 'I

e) !mprov ing

c) Prot~cting sanderosion

No

b) Protecting

I

f) Increasing irrigation facilities

No •

d) Increasing agricultural yield

Yes

(t) Others (specify) ,

If 'Yes', what ,are these problema?

(b). Lack of drainage

(c) Decrease in soil fertility

(f) Inland water transportation problem

(a) Jute retting problem

(e) Scarcity of fish

(d) Non-availability of flood wate~

Yes

deposit ion

a) Protecting flood

transportation
g) Others

21. If 'Yes', how?

20. Has,the Project benefited you?

22. Do you intend to maintain the project components even if no furtherassistance is giveD by the government in this respect ?
Yes If yeas, why ?

No If no, why ?

23. What are the obstacles in maintaIning/preserving the project component.?



26. If artially affective or not at all effective, how do you
thInk I may be made more e ecl ve .

iii)

4

2

4

1

o Types of Assistance~
t Finan- t Advice on •
o cial' --1--' 2 t 3

i) !ntensitydecrease

ii) Frequency decrease

No

improved cultivation

Marketing

Mis'cellaneous
activities

"

"

"

Yes

If 'Yes', how 7

,

Name of Institutions

i)

i i )

BRon

Directorate of
Agricul~ure

BADe

Non-Govt.Organisation

• Advice on input use

Other input supplying
agencies(specify)

25. Do you think that the project has been effective

27. Did you get any assi&tance for agricultural purposes
from the following institutions in 1992 ?



29. What are your urgent needs? (Tick the appropriate ones)

28. Do you faca any drainage problem?

",

•

Insecticides

Improvement of roads

Agricultural

Madern Implements Used

a) Tractor

b) Power tiller

c) Thresher

d) Mower

e) Truck

Fert ilizer

Draft an imals

No

Others specify

Plan't protec tion

Water

Yes

If 'Yes', what are the problems

i) Water logging

ii) Rain water stagnation

iii) Others

implemen'ts

Credit

IlYV seeds

,Improved marketing

30. Farm Implements Used

a) Plough

b) Harrow/ladder

c) Weeder

d) Sickle

e) Rake

f) Spade

g) Tubewell/Earthen well
h) Doan or other "devices

- -



(al Mention the name of Cottage Industry (if you, have):

(h) Name of the Heavy Industry(if, you have):

Distance from
respondent's house

,
o

O. Number
t

(1) Cane/Bamboo/Wood

(2 ) Handloom

(3) Pottery

(4) Rice husking

(5 ) Blacksmith

(6) Ghani (oil-crusher)

(7 ) Shoe~making

(8 ) Goldsmith

( 9) Others (spectfy)

( 1)

(2 )

(3 )

( 4)

31. Information on Industries:

Facilities

32. Information Dn SQcial Facilities: '

Primary School
Secondary School
College
Health Centre
Youth Cluh
Recreation facilities
~Iarket place

Dispenilar,y
Co-operative society
Welf~re organisation



(Advice

(1) Financial

No

No

No

Yes

Ye

yes

(2) Where : lIome/Family Planning Dffice/Rural Heal th Centre

If Yes.

(1) Yes, pract ise

(1) How often: monthly/half-yearly

<'2) Yes, but do not practise
(3) No

If 'Yes', "name the relevant organization.'

If 'yes'. ,hat type of assistance do you get?

Do you get any assistance from them ?

(2) Input supply

If 'Yes', name the relevant one:

(3) Weavers co-operative

(2) Fisherman's Co-operative

(~) Multi-purpose society

(5) Dther (specify)

(1) Farmer's Co-operative tKSS)

(b) Did you have any contact with family planning worker?

34. Are you il,member of any of the above organizations?

35.(a) Are you and your wife interested in family planning programme:

33. Is there any rural organization in your village?



•

. ,

(2) No

(2) Rented

.
Tin/lI'ood/bamboO/June stick/mud/brick

Tin/Asbestes/brick/straw/other

(1) hand tube-wll,

( 2 ) Ponds

(3 ) \fell

( 4) river

(5 ) others

,

yards-----------------

(2 )

If I Yes t, spec.ify

(1) yes

(b) Distance of water sources from household.

(a) Type of ownership:
(1) OWN

(b) Type of roofing
(c ) Type of wall
(d ) No. of rooms

(c) Is th~re any scarcity of water in certain season?

36. (a) Wllat are the main sources of your drinkiJlg water?

37. Housing Indicators(Tick as appropriate)

/.

"



il. Questionnaire for Engineering & Environmental study.

is needed.

Cl No.

.0 No.

Yes.

If Fa;tly give the reasons.

Other, spec ify.

Inadequacy. of drainage c~nal

Proper operation & maintenance of the canal

Canal needs redesign., -

Ye~
If partly, give the reason.

C1
CJ

,

o To increase the Boro/Transplanted/Rabi production by irrigation.

q Flood control 0. Drainage of excess water.

o Flood control & drainage

Cl
a

(bl What you thirik if the project does not able to control Slood.

1. Do you think that the project objectives are

~L\SllAJAN - LAUlIAGANJ PROJECT

3(0.). :L.f-it possible to achieve flood control "with the project~

2. Have you got any bene~it from the project •



(d) If answer is no, what are the pro blems you have.

5.(a) Is the irrigation water is of good quality.

t:L No IDEA

No.

No.

o

o No Idea.

o No.

Yes

Adequate Witter is not available

Yes

DYes

you have.

o

[J Salinity

tJ
o

~ 'To increase wate~ supply in canal.
D To increase the number of pump & tubewell.

D To increase the wo.rking rate of existing pump & tubewell

.t=1 Need of proper maintenance p 1" \lo'orks of canal.

~ To increase the number of canal
1:] To distribute water through suitable committee.

neces~ary ir'rigation water

D No 'iuter drain khal when needed

tJ Inadequate supply due to.sm"ller section.

(b) If irrigation water is.not suitable, what are the problems

,
(c) The exi~ting khaLs/canals are not sufficient.

(b) Wbat are the measures/steps are tn be taken for getting the,

•4(a) Is the project able to provide you ade(luate irrigation
.water wilen needed.



(d) In what season/time,drainage problems are seen.

6(a) Whether th~ heavy rainfall or flood water receds smoothly.

aRabi

o No

o Transplanted

Yes

Irrigation canal r:r Yes LI No
,sluice gate C1 Yes a No
If no, ment ion the reasons:

D..

o Doro

..

o NO such delay

d lJoro / Aman

DHabi crops

o Others specify:

(b) If no, the, crops are affected by stagnant water

0 Yes 0 No •

(c) Crop Areas affected by s-t.agnantwater'

0 \4 0 1/3 t1 y, CJ Full

7. Is there any delay in cropping after the recession of flood water

in 1987 & :Ul88

8. Is the proper operation & miJ.~ntenance work are goes .ill the project.



101a) Wastag~ Of irrigation water is seen.

9 •.whether :the ' sluice gate or Regulators are working as per need.

o No.

[J No.

DYes

DYes(a) Regulator

(b) Sluice gate

If no, mention the reasons --------------------

If answer is no, the .pro blems are

c:J Created water logging due to operation.

[j Gates are not c~osed properly.

D Needs maintenance work '

o Other, specify

DYes D No.

(b) If yes, the reasons are

t=J Irrigation water overflanked the khal/canal.

D Crack in khal, rat-hole or siltation in bed

c:1 People uses water willingly.

c=J section is large in compared to supply

o Water logging.

11. Fc,U(,wing pro"blems' a.re seC>ll"fcr th" cOIl"tr.llction of the project

D Navigation problem due to constru"tion of gate.

D Road communication hampered for the construction .of khal or, canal.

D New road communications are developed.

t:J Other problem,

t:1 Other facilities,



Yes, why

f'io,why

Water loggin~ created.

Increases

Decreages

D Excess

D S,hort

0 No idea

Other, spec ify,

To increase pumber of pllmp

Smaller pumps are to be replaced

CJ
D
D

o Increases.

L:J Decreases
o No change

tJ
[J
tJ

water by Deep tubewell are needed for irrigation purposes.

(b) If pumps are not sufficient, what you think

,
12. Do you think that both water from the river/khal and underground

(c) underground water level

D siltation in the river

[] Rivers are not silted.

(b) Salinity affect in the riv"er/khal

13(a) Is all the pumps are sufficient in'project area

14(a) Have you noticed any difference in the followings



'Malaria d .Inc;reasrs tJ Decreases a No change
Diesentry 0" Increases r;1 Decrease a No change

i

Increase mosquitos, '.

tJ No change[l NoYes

C1 Yes

D No

0 N_ot understood

o Increases

o Decrease

tJ Same as before

(d) Land fertility

(e) Unhyginic.heath conditions are cr~ated

(f) Drinking water & sewarage problems

r:J No water from tubewell

o ,\(J pure water from pond & khal.
a N.h, Fr;O.ru:," •••anci:.t....t.i"" L1CH v..i(lS.

(g) Socio-ecotlom'ic con'dition~.are developed.

(h) Diseases spread~d in the project area

(i) Change in livestock.
D' Increaseo Decrease
D No change

(j) Social developmeqt in the project

--,.



,

Quest ionna"ire

for
Group Interviews of Villag~

Lea~ers and Farmers

Al'Pt;i'iDIX- K



II. Crop rotation(occording to land elevation)

~o

NoYes

increased
Yes

Before the construc-
tion of Project.

o
o

PresentI
o

Tick us appropriate•

Has the acreage unJer multiple crops
ufter construction of Proje,ct_ ?

Do YOll prefer IIYV to LV ?
If yes, why? .........••.••..

0 1092 0 1982
0 0

1- LV/IIYV LV/ IIYV

2. LY/IIYV LV/lIYV

:I . LV/IIYV LV/IIYV

4. LV/IIYV LV/IIYV

.:) .

Elevation

bJ ~iedillm land

c) LOw land

a) lIigh land

•I. Major agricultural crops of tile village_

I.

..

II.

aJ Cropping Pattern:

1. Illforlllat ion related to agricu) ture



Yes

If yes what is the preScllt yield (in Inaulld) per acre?

yield bef(,re the
construction of
pro ject.

Present yieldC ro Jl

Do you thirik, agricultural yield per acre ill your \'ill,l,~e ha::;
illcreasell" after cO[l~tructioll of Project

c) Agricultural Ilr()Juctivity

i) T.,\ntan LV
IIYV

i i ) B .. ,\man LV
iii) Boro LV

HYV

iv) T ..Au~ LV
IlYV

v) l1.,\US LV
HYV

vi) lI'llcat LV
!IYV

vii) Jute

vii. .i ) SlIg-;.lrcane

i x ) Chilli



:-~I'--a-J'"o,.--,r-c-r-o-p-s-----,--,P"r::-o",(j."u::c::t,--,-, "'o-=n-Cc=-o=--s"t-Cn=-,=-,"'",---.-, -lrI"'=r"O""'l)r.'-:-I.c"""f-:,"'o"t-:-,---::c""o"s"'f'-TL""'e"l"'o:--r"c-~-
proJect. '

Irrigated I Non-IrrIgated IrrIgated 'Non-IrrIgated.

Pruportion

•

Chilli

\~heat LV
!lYV

Potato LV
!lYV

Boro LV
IIYV

~.Aman LV
!lYV

n. Amun LV

B. ,\lIS LV
BYV

T • •\US LV
!lYV

Jute

Others

Input-sharing

Pulses

Cr(lp-st1arillg

~) System ()f allure-cropping

d) Production cost per acre



II. voluntarily contributing through viI,lage

crop .production and. income,- are you willing to pay. for its

No

No

Yes

Yes

IV~ Increusillg agricultural

..............
? ••••••••••••••

Ir •.Protecting erosion

If no, why

If yes, how'?

V. Iflcreasing Irrigat~on facilities

III. Other means

........................

.........•............. .

......... .

Yes

No

yield

i

If yes, ho~' ?

it's management and operation?

assistance is giv,;n by tt,e government in this respect?

society/union parishad/upazila

I~ Protecting flood

c) Do you interld to maintain the c~nal even if 110 further

I. If yes, how ') B~': I. Paying higher taxes

b) If tile carlal has benefited you' Ulld y()ur village by incrc~sirlg

VI. Others

III. Protecting Sand deposition

a) Has the canal benefited your village?

tl) h-hat are the obstacles to muintainingjprcserving the canul ?

I I. 1 f 110, \\'hy ?"

2. lIlf()rrnation related to advu1ltuges afld disadval1tages uf
execution of kllul.



(il Thr"u&il.Co-operRtive Societies

(ii) Througil any other OriRnizmtion

No

not been effective mt all or pmrtimlly
thirlk it may be made more effective?has

You

Yes

Uy decremsing frequency of flood

Uy decreasing Flood Intel1sity(i )

If yesl how do you intend to p;.lrticipate ?

(i i )

h) :JO you think, y(}.ur participation ill the operatiolll management iF}(J

maintcilance elf tIle callal will irlcrease effectivelle~s of thr: cilr1ul .)

.1') If tile callal has been effective in controlling, flood, how it
hi\S beer1 effective q

I

g) If the. proje.ct .
,;;,ffcctlve, how do

e) What ar~ your suggestions for maintaining ttlC canal?



(ii) .What UO ,you think Can be done in tll.is respect?

llauGood.

NoYCI'=i

,

iv) Non-availability of flood water

v) Scarcity of fish

II. Rain water stagnation

vi) Inland water transportation problem

III. Others (specify)

vii) Others(specify)

I r ye.,;:; , what are these pro bi em::; "

i ) Jute retting problem

i i ) LClCk of drainage

iii) Decrease in fertility

b) If bad, (i) What are the reasoni::3 ')

a) Is the condition of the r:mbankment

k) Upon whom do you think the 0&1-! of lhe callill ~h()uld rest ill

f u t u rC '? •• " ••••••••••••••

j) 'It'hut type of Drainage problem do you face in your village?

i) Do y{)~ face any problem due to excavation of carlal ?

3. -Informat io!"! on the existing state of the Canal.



No

No

Noyes

If 110, what is your suggestiun ?

c) What steps are being taken by the relevant authority to improve
tIle C(lllditiorl of tIle Canal.?

If no, Wllut do you think call be done in this respect?

do) [s tile measure taken by the authority in tllis respect adequClt" 0

I. DO you g~t allY extension service ill your village ~

] T. Tf yes, is the present extension service sufficient?

4. lilformatioll orl exterlsion service and modern practices



Pdrt ial 1.:-ose

IL.lIHj 100m

Rice Iluskin;;

GhUJli (oil crusher)

HeCOIlJOlundeu Dose

Negligible

a) Cllelllical Fertilizer '- llecolnmended Dose

f) Truck

d) Mower

C) Itceder

c) Thresher

•b) Organic ~Ianure.

b) Power tiller

Pottery

Cane/llam iJoo/liood

HI Qcl,smi th

Shoe-making

III. Dr) you use the fo~lowing in your village .?

c ) lnsecticidc Yes No

d ) IIY\' seeds Yes No

e) Irrigation water Yes No
e.g;. , cowdung-, comp'ost, oil cul<es etc.

IV. Do yuu use the following?

1. h'hut type of cottage industries do you have. in your vi11age ?

2 •. \;QHle oC .the ileavy Industries (if you have in your vilLlg;eJ-.

5. lnforlnatioll elll Industries



II. !low do you irrigate la.nds in yo-ur village :?

Illdicnl.e tIle availa~le facilities ill your ~illagc •

Nurn ber

Power Pump

Uy : DTI,

Well

Primary School

,

Ilewd-tu be-well

Ponds

Others

:.,TW

lrldigenellus Devices

!land Tubewell

Hiver

Secondary School

Health Centre/Hospitals

Dispensary

College

Cluus(youth/mothers' etc"
any other)

.Facilities

I. ~hat are the main sources of drillking water ill your villag~ ~

6. Inforlnation on water sources:

7. 111fl)rmation 011 Social Facilities



a) I~'>. tlH~re any rural org'-lnisation in 'your \I-illagc ?

I

Number

NoYes

Input. supply

,\Jvice

VlllilllC ial

Ploy /iro,ulld

\\'elfJre Org-il11ization

Co-operative society

"{i'ilrrnerls Co-operlJtivc

Any other voluntary orbanization

~eavers' Co-operative

1 f yes I illdiciJ.te the relevant one/ones

~hat type of assistance do you get from tllem

Multi-purpose Society

l~isllermun's Co-operative

i> )

7. Information on :.;ocial Faci] itics(continuecl)

P. Informatiun Oil J(ural Org'anizutiol1.



a) Do YOll IlilVC any nlarket place in the village?

Rail

No

No

No

It'uter

Yes

Yes

Yes

Hoad

If no, llO\~' to iUlj)rove it

•

If yes, what types of lIIarket is it '! UU~]Y/\I'eekly/hi-week]y

a) What are the main modes of transport in .your vi j 1 ilge .."

b) ]~ tile road net\vork of YUUl' village s;Jtisf'itcturj' 'J

bl Do you nlDstly depend on tilislllurket for sule and p'1rchuse

b. Decreased

u. lncreased

c. Don't know

9. In~Or!I]~tioll on )larketing:

1? TrUJ1Sport;ltion Facilities

11. Has landlessness increased / dt:crease in your village after
the constructiqn of the projoct ?



Ill}'

Comple-tp.d
Completed O~M Redesign
Completed
Complet~d P;'lrt. of (,umt.i Pha<;p- J 1

Complpted Ganges-Kobadak I-'I'OJ"" t

Completp.d Taken over by S~Srf\:i

Completpd Not Suitable (Of' O~'1
Taken l'p dgain as [-79
Comple-ten Ot.M Focus 90-91

IlT'opped in ]9~1

Completed Selected GY O[)f'
(;omplete-d O~~ RPlt~sl~n !10-9]
Completed (;all~f:'s-I\nl,ad<lk 1'1'1 JP' \

Completp.d Part of P3bnH lrriqi\II"I' I-. l:l11'

C()mpleted Part of FrO III Pr'l)p["l

Complpted 0&','1 Rehab, 90-9l

Complp\pd Sf~lp.cted by DOl'

C,om[Jl{>tp.d o•••~ Kedesign 90-~)J,

Complf?t.'d PF\.' Invnh.mf'>lll

Complet0d Hp.jpet~d fOl" ROM III 19~i
Taken lip ;,~;lil' ;'IS ~:-68

Cornp1p.ted

Complet.~d TakpTl up b~ SHf'

Complethci OhM Hede~ign 90-91
Comrle-tr"d (;r\l1ges Knhao<'lh Prr'jPo-t

complete-d Part of Te,,:-;t,1 i'rl,)p'(\

Compll~ted

Completed OI\,~l Hehdb, 91J-91

COIflP Iptr~rl

Complo"!ted -':0\0,,' part of reD-I\

Complp.ted Not !.'uitahle for 0 •••.•1

Complflt"d Paf.t of C,umt i Phase-ll- .. -
Complptpd ~nt Suitablfi'---r;;r 0 •••:1

IJr'oppp.d In ,19.~;5

C'-,mpl~'l,'d ,'.1'", TCt~",'ri Ill' fIJI '.'~l~: I r,-~'j!l;

l~JI-,'i'i ..::'ompll't('d ":11--:"" ,,\<'1 I" n'\.; f')I' 1.'/,'1

I~),:,l-';:' Cllmpll'tl-':i

1975-79

1981-82

19S0-F\1

t97'j-79
197$-79
1979-80
19,',J-82

i9,S1-82

1981-R2

19.<; I - 82

19.51-82

1931-62

19-; l-I)~

19<;,2-83
19"1-82
19 •.•.1- ,'12

19"1-82
19S0-S1

1951-'32
19S1-82

1951-82

19S1-82
[9S1-S2

1975-76

1975-79
1977-78
1978-79
1975-79
19i8-79
1976-77

1978-79

1975-79

Completed
During
Period

sylhel

ch: l t;1.~(-,rj;i

S'. ] ll(>1

I:hulrw

BHola

'"1:.mPliShIIJ~. 19'i2-."3 ,\C,;,lll T.f1~,'ll 11j! ,1'; '-1"1

'1:.mr'II:;[,lllV.I:1',.I-'1:-) r: ••ml,ll,tP,i 1;1'-.'1 f(I)"'~"llt;lll"I'

('hltla~'!n~, l:1'iJ~,"-1 Coml'lp;ed :-'"l "I!IT.!h\ •. f,',l ,1/0,"1

"hulll;;

hal'lsa i I ~lS2-,S:J ,completBd

~;.-""ffienShllll:-t \9S3-.';'4 Compiet. ••d

I-.:hul.n::l 1~'" 3-Ii-l C:ompletp.d O&M FocIls

Chlttag"ll~ l~~&--5i _Complpt"d :-<ot ~ul1"b]e for ()I\:'"j

RaJshahl I~S2-5.1 COmpII:'IPt! PHI'l of 1' ..1.bllil [lTjg, h \\111'

Hympnshl)\~ 19S2--SJ (omplet.,d

~~rmenshirlg .lq'i2-").l Complet.,d O<'t:1 kprlp'.l~,n

Bhola 19"'2-'1,-\ Completpri ~:" ••.. f',11'1 ,I' lill'll<-I IIII'~

. I19<"\-"",~ /(:omplpfi"~
I

l~l,:.,-".C._!1 J !...ilken lljJ ',\I,i1110 d i:-I~'!

19""1~'-,'~ (:ompjplo": ,-.:,,! .'11: ,\"" (Oll Ip,':,

Rajshahi

Khllina

Khillna

Rajshahi

Khu<;tia
ROljshahi

Khlllna

B•.•1'i s.'ll

Khulml

Khu1na

'.'a1'idpll1'

Rahshah 1

RHjshcshi

Khllst i;;

ROlngpur
liar 1 SHI

\:1•• 1' I S;-I I

BOll'j sa 1

R<'lJ',hHhi

I\hulna

Comllin

I\tllli nH

Rilngplll'

Mymf'>fl!;>ill8,h

BwrlB

Ci rel e

Khunla
Hymenshlng
Barisal

Camilla
Khllstia

Barisal

Faridpur
Barisal

Taken Up
During

Period

E-01 Repair of Doha. CIa. P.IO-12197S-76
£-02 Re-excavation of Slnqua Rive1975-76
E-03 Re-excavation of Batkaza1 Ktl1975-76
£-04 Re-excavation oj. Roachala Kh1975-76
£-05 Str~nghtening of C.h. Projec1975-76
E-06 Constr. Emb.wkment Hizla 1975-76
£-07 Chandona Barasia Projp.ct 1975-76
E-OR Satla Ragda Project I Malnt .1975-76

[-09 Karnahar Aar~bi13 1975-76
~-lO MAdargallj rlosllre 1975-76
f,-Il pnloer 27/2 1975-76

r>]2 Rllktodl1hn J.o!l,H:l1ul'.l •.•,~hcmt> 1976-77

f.-l1 C,K, Project Phase-.I 1976-77

[-14 Somespllr Beel Drdl[l~g~ Schem1976-77
F.-15 T.oha~ara Flood Protect.lon 1976-77

1':-16 Lashgata Nalgora Khal HJ76-'77

E-17 Polder 26 1977-78
E-18 Tala' Thana 1977-78

E--19 Sati Nadi 1977-7".
£-20 Rouha Rakehari 1977-75
1':-21 P<itakh<'lli I\onai 1977-78

E-22 Ghagut.icl 1977-78

£-23 Bhl t.abari Di'lm:,<;h 1977-78

£-24 Tulshiganga 1977-78

1",-25 c..h:. PrC;lject, Ph~s,,-i 1977-78

f:-26 Teesta Right Embarikm>"llt 1977-78

f.-27 Chakamaya-Panchakuri~ CI()~II1'J978-79

f.-28 Kalaiya Nehalganj 19"711-79

1':-29 Padn ShibpuT' 197R-79
~>.10 Falial' Reel 1978-79

f:-.31 Polder 34/3 1978-79

E-:~2 Jamllna I\haJ 1978-79

E-13 Sil\~\la Nehugat I 1979-80

~>34 l'oldHl'63/111 IDl'opr)f'd)11 19S1979-80
£-35 Amtall CI0SU1"e 1979-80'
E-J6 l3urdul Kha! 1979-80

E-37 Extension Pold~r F,/S 1979-80
£-38 Sandwip Embankment 1979-80
E-39 Biledra Beel 1980-81
£-40 I\onapara Embankm<-:lll 19RO-81

[-41 I\atakhali Khal 1980-81

1":-42 tlhola Nt: ~;mbankmel1\ 19':;0-81

1::-4,1 rha[' faizuddJ!I 1980-.$1

~ ••.:H ShanQ!l;. i t. Hanr 1930-8.1

¥::'1;) <,,,Ioer .'F,}1 1\181-'32

E-4G Can!,!r,,] l (1"-,<JI'" 1981-62

E-,ji I'al.,khi\ll f\'ll"il r:"I, 19SI-S2

E-.j," (,,\/011'1., lh-",l 1~}.'i1-"~

E-.I~l Poid'''l !;r;/~l 19,';1-112

-E_c,l) Pl,ld.!,' fi5/,\-\ 19.')l-,<';2

E-:Jl :\11:"erolli Hilor lQSl-')2

E-52 H;lI'"kpur-DiO(iM!ia 19,)2-83

E~rly Implementation Projects
No, Name of the Project
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19&3-64
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1985-56
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19F.G-,o;.7
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During
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Early Implementation Projects
No. Name of 1he Project

E-53 Katakhnli-Duhlakuri Khal
E-54 Polder 65/A-3
E-55 Damrir Haor
£-56 Hashajan-Lnuhajan
E-57 Chatiar-fukllrhati
E-58 Zilker Haor
[-59 Patharchuri Ilaor
E-60 Nagor HiveI'
E-61 SUI'lra Beel

/1':-62 Homodor Bpe}

f.-63 AliaI' beel
E-64 Polder 43/2(;
E-65 Nawtana hhal
1::-66 Nagar Valley
f.-67 Farillpur Area-l
E-68 Patakhali Konai RO~
E-G9.Shanghail' Haol" KO~
E-70 tlnram hacr

f.-7! Bhut iar Reid

1:;-72 Bfllushail' ~:mballkment"

£-73 Sonai 1 ~mbankmetlt
[-74 NUI'llllcl' Ileel
£-75 Hhatlrla jlpvl
t:-76 Satdamu<l I\~\t lt~1" Heel

£-77 lipper' N~gol' KIVAl'
E-78 Sllrjamuni KhRI
E-79 Satln Ilagda Polder-3

[-80 Flood Demage Repair 1957

£-81 Uppel' ~agor Valley

1':-82 SHda 19ar:hi

E- 83 Hamon Kiln} i fJfII"nn!-l1 i

E-~}5 Joa 1 Iltnll\S;-'

£-96 Kha.i tio"lor'

E-97 Kr)I"Clt()ya f,('

E-9S Udgol Deel

F,-M4 Shakpnldi ••

E-85 Pol,lel -i.l/n
f.-86 Tangua 11<101"

E-87 Flood DemH~p RHP~II' 19R8
t:-SR Tlilshi!:lal1~Ll Iyfl ~:mh!lflkmp.1l1

i>89 Satkhil"a Kulnroll

£-90 Polder -iJ/2n
E-9] Poltlpl' .1:J/2f'

t:-92 I ihictlini
~'"f:-9 Chitl"<t ~ .••Cra
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