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ABSTRACT
This study is concerned with the performance evaluatoin of a
small sqale 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 ijectives~

of the project 1is given wﬁere the -berformance of EIP is
shown. A preoject background informathJ is provided in
chapter~II and the detail of project with its objects are
described in Chap-III. For better understanding, a
literature review is attached as chap.IV to explain the

process & terms needed for evaluating the impact of project.

This chapter only includes the theoretical portion of the

project works. From Chapter V to VIII, the study is

" elaborately ‘described with the objgctives of this projéct

work.

In Chapter V, the method of data collection is explained. 10
Nos of wvillages out of 32 Nos of villages in the project
area were chosen. as sample villages with respect to'land
elevation. Different typs of questionnaire were prepared in
accordance with the objectives of the study for the head of
househqldr ang the group interview of the project ares.
Secondarylrdata 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 isrdone to avoid wrong data anélysis.
To -study the engiheeriné iﬁﬁéct assessment climatological
data of the project area’ is collected. Topography, water

level in the river and in the projecf area were collected
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from secondary dats. There are three main khalé: Bhorra
‘khal, “Nérdana khal sand 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 adqisition problem, the excavation of some section of
these khals were not made as per desigh. Siltatipn is
another big problem in this project. Due to mis~opqrétion 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
openion thé _people'of these area have beeh deprived from
sbout 1000 mounds of crops in each year. Moreover the U/S of
this sluice to the outfall of this khal was badly silted and
reduced the width which hﬁmpers guick drainage. At Luhaganj
the bed of the Nardana river is badly silted ( about 0.06 to
0.09m ) which hampers the drainage facility.

~ [y

As par PP, a 4—veﬁt regulator is proposed to be constructed
in the Nardana but. actually .a single vent steel gate

regulator has been constructed at the séme place.

Operation and maintenance works of the project gould be
considered as nil. The project declared its completionlin
1988 although all the project works could not be completed
due to 1land aquisition problem. Only 45% of land aguisition
is made. Moreover the allocated amount for O & M works of

TE.II.ZT lac is utilized to 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.

ii




-
.

In the socio-economic study it is seen that the financial
and -economical B/C ratio at this stage are 1.85 and 3.38
respectively which were 1.07 and 2.48 (PP, 1982). The
inte;na% rate of return is 37% (ECON)_and 18-.981 (FIN) which
wére 32% and 18f20% in the pre project condition. Still the
project has got its viability due to high production of HYV.
Therefore it is suggeéted to review the project elaborately
and regular maintenance works with a specific schedule
would be able to save the project.

. , ,
Although the projeqt achieved its goal in the context of
production due to HYV, the environment in the project
becomes poor day by day. Due to irregulsar opertion of the
régulators} the people within the project suffers a lot. To
avoid such circumstances, a guard/khalashi should be

appointed from authority.

Fisheries in ‘the project area would be better if available
fund & modern technoleogy are possible to be provided,
Adegquate medical facilities income generation for the target
group and different type of credit facilfties, are needed to:
1ift the project to its goal and the socio-economic

development thereby.
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CHAPTER - I
INTRODUCTION:

I.I Background Information of EIP Project

Bangladesh 1is a disaster prone area and poverty stricken
country with limited resources. It has over 1420 million
hectares of territory of which 2:2 million hectarés are
forest and -about 9.06 million hectares are cultivable.

Practically all suitable _land - is wunder cultivation, but
\

about one third of the land is flooded every year by'the'

three world biggest rivers: The Brahmaputra, Ganges and
Meghna. The bopulation of the country is estimated to be
more than 100 million of which 30 percent of work force is
under emplo&ed and 80 percent of the people are illiterate.
'For obvious reasons thé economy of the country 1is mainly
agro p&sed and watér is of wvital impoftance of

‘agriculture. \ o .

LAY
~

After two consecutive floods 1in 1854. and 1855, 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 dfainage congestion
during receding of .flood. About 72 percent of all food graln
were damaged during the tlme ~of monsoon (BWDB Dec. 1838).°

Bangladesh Water Development Board, an organization under
Ministry of Irrigation Water Development & Flood control, is
responsible for irrigatibn, flood control and drainage
project. In 1964 , a master plan for the developmgnt of
water resources was drawn up by IECO.The plan emphasized
flood protection along thé major rivers as well as 1in the
coastal area. It included 51 major project. The cost of
these schemes far exceeded availabie fund . Mainl§ because of
financial constraint, the implementation of master plan
which formed mejor guidelines for the operation of the
1 .




BWDB, has been rather slow. In view of the bottlenecks in
implémeﬁtihg large =scale project, low investment per unit
which could be completed guickly:. With this concept
especially after the famine and flood employment opportuhe
basic concept of Early Implementation Project is to produce
retufn quickly with low investment, which p;oved sueccessful
and . was adopted to other donor assisted projects, is known
as Early Implementation Project (EIP).

Implementation of EIP projects commenced in 1974-75

following an agreement between. the Bangladesh and the

" Netherlands Governmént to use ‘bilateral aid, funds for

-activities in water control. In the second phase (1882-86),
it was aéreed by three governments: Bangladesh, the
Netherlands and Sweden  that . Swedish ~International

Development. Agency CSIDA) would also participate in the
programme. FEach of the governments c¢cotributed . an amount
equivalent ¥S$ 6 million in the second phase (BWDB,.1988).
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: A

E] :: - Ii E .- ‘ I E ‘ B \E' I ! i ’:l :
I 1875-81 44 37500

II. 1982-86 23 90000
III. 1987-91 ‘ 19 80000

At-present 83 out of 86 projects havé beeﬁ completed. The
-average benefited area\pei project is 8300 ha (BHDB,,iQBQ).
The performance of EIP cell is listed project wise in Fig.’
1.1 and Appendix 1.1 . Althéugh the EIP projectS'have
generally been fbuna as cost-effective and fast yielding but
some of these could not accrue the desired benefits and in
some cases produced adverse impacts. .
2
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The purpose of this study is to evaluate the impact of one
EIP~tybe- project. The methodoiogy of the assessment will be

guite general and -can bé_applied to similar projects.

The project selected. for the present study is Mashajan
Lauhajang project. It is & 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 evaluationl_of anﬁ projects ié considered
essential so as to find ouf'ﬁhether the project completea is
giving .desired benefits or . not. lThe findings_ - and
recommendation of the study could'bé' very useful . in the
smooth oﬁeration of the project and experiencé gained could
be fruitfully wutilized in other projects. Tﬁe specific
“objectives are as follows: ) ' o

i) Engineering Study and évaluation.

.This will 'include revieﬁ of \the design criterion used for
;hé construction of wvarious 'structures such as embankment,
'canal and .drainage regulators, in the project area to
ascertain whether the conséruction wasidone as per original

’

plan or not .

ii) Scocioc-economic evaluation:
This consists of assessment of ~ economic and scocio-economic
parameters for the post project conditien and compare with

the pré-project condition. . T
T 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.

by
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‘' I1E. Project Background Information ‘ .

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

District headquarters and 15 miles North west of Mirzapur

Thana héadquarter. The .prqject’ ares covering villages
Hoshajan, Fatehpur, Mamudpur, Pachchamari, Lakhindé,
Panchadona, Banail, Bhabakanda, Kawalpur, Shail Jana,

Banéolla etc. The gross area is aroﬁnd 15,700 acres, The
benéfited area is.estimated at 4500 acres. |
The projeéﬁ consist. of Moshajan beel, ﬁuraliakpara Haor,
Sailjana and Bhyiuyakura beel. It had been_suffgring from
drainsge congestion for want of.drainéée outlet, as a result
of which the fertile land lying around these beel cauld not
be cultivated."In_ogder to ge£ rid Ef this‘ problem the
Chairman, \Basail Union Parisad excavated thé drainage
channel . of insufficient section for drainage of the besls
in the vear 1985 to 1968. As the result‘were‘good, the s%id
changel wasragain re- excavated in the year 1979-80 by mass
participation under channel digging programme. But as the
channel could not _be excavated or re-excavated to .its
required section, expected benefit could not be achieved.
Hence there is a crfing demand fram the local people

S
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for re-excavation of the channel with proper section to cope -
with the drainage need so as to reclaime an &area of ‘about
500 acres of land from the basine of the beels and also to

‘ N
change the cropping pattern of the areas. .

A

In Auguest”™ 1982, a project proforma of amounting Tk.
150.51 lac taka was prepared by BWDB With an expectation of
good agricultural production and the following achievement

~

as'describea below.

a) Good crops will ensured. ?his will be give '  incentive
to the' local farmers to brihg more .area . under
(HYV) paddy and introduction of more Rabi crops in more

area with s_little high production.’
[} .

-

b)  The - cropping pattern of the medium low land could be
changed and the cropping intensity thereoff will be

increased.

c) Agricultural actﬂvities within the project aresa
will be more intensified. This will lead'tp
increase the demadd for agricultural labour.

i\




'd) The' net incrementai benefit of the ‘Project at full
| development .stage will be 84.04 léc from the B
national perspéctive. The economic IRR Qf the schemes
stand to 32% which indic;te viabili;y of . the

v
schemes

The project was appraised by the Appraiéal Mission in 1982

as an early implementation Project in 'ordér to improve

the pre and post monsooﬁ d;alnage of the area and 11m1t the

effect of floodlng The proposal in the appralsal m1551on”

report to, cope the Project objectives are as follows: |

. 8) ° Excavation of the Nardana khal'( 7. 4 miles ) and its
side chaﬁnels , the Bangola khal ( 1.3 mlles 3 and
Nandapur khal (1.9 miles ). ‘ .

b) Excavation o}\Bhorra khal (2.3 mlles) and its three
branches channels ( total length 0. 8 mlles)

c) Construction of 4- vent sluice at the - ocutfall of the
Nardana khal and© a 2-vent drainﬁge slﬁiuqe "with
p0551b111t1es for boat cr0531ng at the outfall ;f the

Bharra khal and

d) Construction of closure at Ufulki khal.




»

The appraisal Mission approved, the projecQ"in principal
having B/c ratioc 2.4. The project work started in 1984 "under

EIP programme oleWDB and declared completed on 1988.

1.3 Project Description and Qbjacts.
1.3.1 Project'nescr;ptioﬁ.

aj Location andlExtent. The project area &'4450_ha gross
| ‘and . 1820 ha net ) ig’locateq in Hirzapur Thana (.
Upazila ) under Tangaii district about 24KM South-East
of Tangail T;wn. The Launhajang rivef.'is in North—Eas£
and \tﬁé Bansi river: ié lin the South-West of :thé
project ares (Fig-l.Z) An un@etailed ‘£Oaa connecting
.Patglla and Aghaid Mahishmuro, fréverse the, project
area. The description of thek villages inéluding area,
househbla and population are_-gppended in Aépendix—i.S

and location of villages are shown in Fig 1.3

(Source: Small Area Atlas of Bangladesh”1986)

N - . -

b Physical compdnents: The proposed project components for

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




area _aqd'to limit .the effects of floodiﬁg; the following

phyéical components were proposed in.the PP.

- to excavate the Nardana khal 11.90 %m and its side
_chﬁnnels tﬁe Bangolla khai 2.10 km_and Nﬁndapgr khal,
3.05 knm,

- to excavate the Bhorra khal 3.70 km and its three
branch channel of totsl length '1.29 km.

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

the_ Nardana khai and a 2-vent drainage sluice with

possibilitieg for boat'brossipg at the §utfa11 of “the

Bhorra khal.

~

= to close besides these khals, the Ufulki khals.

The physical infrastructure componants are shown in the Fig.

1.2,

1.3.2 Project Objectives.
Mashajan-Laochajang (EIP) project was constructed to schieve

the following objectives.

1>  Increased agricultural production

11) Increased net farm income.




-

iii) Improve equality in income distribution and use of

irrigation water.

iv) Increased employment oppertunities especially for

‘landless, small and’margihal'farmers.

v)  Maximum - participation by small and " landless farmers

in construction, operation and maintenance of

infrastructure and ownership and operation eguipments.

-

vi) .EstaBlishment of self financed and selfmanaged :

-

farmers, organizatijon.
~ . .
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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, cQst, cperation and
maintenance. For this review of-design criterion of the
stuctures, the study .of different 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 boundaries : The collection of hydrological
data and analysis thereoff for the purpose of the schemes
formulation cpnstitutes the primary task. Major source of
the hydroiogical data is Hydrology directorate. of BWDB,
where information are mostly preserved in compiled form.
Once the basic Hydrological information 1is found out,
subsequent analysis for the purpose of the projects are
routine Jjob.
a) River water level : In most of the EIP project,l1:20 vIs
" flood level 1is 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 occurs either in .pre-monsoon or

in the post-monsoon period. The size of structures is

13
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general selected by domparing post monsoon and pre-monsoon

flood routine. In Mashajan—iauhagany project, it is observed

that the size of structure is mostly governed by post

monsoon flood condition.

b)

c) -

Rainfall: There are ., many statiohs‘ throughout the

" country for recording daily rain fall. Different

agencies 1in different time compiled the monthly,
seasonal and annual rainfall of these stations. In
absence of any rainfall recording station within the
project area the weighted values are found f;om the
records of nearby station. Calculation of weighted

point rainfall and estimation of inténsity and

_frequéncy, the design storm are éenerally made of to

“determine the design storm and the design flood: Short

and medium auration rainfall and the frequency of
Occurance are required for the 'design of drainage
system. In this preoject, the critical drainage period
lies in the months of pfe- monsoon period when crops
are still small or maturing stage and are susceptible
to damage. The ‘5 davs duration nﬁ_sélented freaguenrcv nf
10 yrs. for maximum rainfall values are analvzed and
vsed for drainage svstems in deneral. In case of the
project rainfall and runoff index prepared by IECO ¢
Presently named as Morrison knudson ) in 1964 have
mostiy been used. Other climatological data for the
project are given.in appendix 4.1 '

Catbhment 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
Eenerally used in the drainage - projects are
evapotranspiration, storage etc. IECO Study ‘suggested

2 - L]
evapotranspiration, storage and seepage looses to be
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S50% 6f the first 50 mm rainfsall and 30% to 40% rainfall in
excess of 50 mm for flat & hilly areas-reSpectively ( LDL
1988 ). In case of unpoldered projects, the leakage through
small open crecks &are considered " in calculation of total
run-off of the Profect. '

" Sructures : - - =

a) Planning of hydraulic strdctdres in the project: Before )
the 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 natural channels wefe eliminated and some were
linked with drainage systems of ‘the project. The entire
projeét area was divided into several basins' and a
drginage sygtem was planned so that, from each 6f such
basin area, water could drain out.thrdugh drainage
sluice. In order to draw run-off from each hasin, the
existing' khals were , as for as possibie, linked up to
the structural osutlets providing nqcessary bed slope.

In the project, the drainage “structures are provide
~ considering the topography of the land, natural slope of_the
land and availability of easy and short outlet channel

connection with drainage ways.

b) Hydraulic design ofdtype structures and its protection

works: In designing the hydraulic structures, - the
factors to be considered are as below: ,

i) Energy diéspation and stilling basin design: The energy

‘ dessipation in the jump depends upon the Froude number

of the incoming flow. The different types of jumps have

different Froude no. (FY.

For F =1, the flow is critical and there is no jump.

’

15




F =1.7, no baffles or other d15$1pat1ng device
are needed. o ,
F =1.7 to 2.5 baffles of 51113 are not required
- - but basin should be sufflclently long.

F =2.3 to ‘4;5, the jump creates heavy
oscillating waves on the surface. So stilling
device must be provided to dissipate energy.

F =4.5 to 9. 0 A true hydraulie jump occurs. So
chute blocks impacts b#affle blocks and ‘an
end sill have to be proyided to shorten -the
Jump length and to dissipate the high
velocity flow. |

ii) Depth of scour and'cut off wall: the depth of scour is
usually determined by Lacey’s regime scour depth

equation,

- A value of 1.25 R on u/s and 1.50 R on d/s is widely used to
determined the depth of cutoff wall whiceh ofcourse later on
to be checked from exit gradlent con31derat10n

L
.

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

iv) Exit gradient and floor length : The exit gradient is
the determining Ffactor for selection the floor length
and vertical cut off depth. - For the structure to be
safe—-against piping, an exit -gradient of 1/86 tao 1/7
have been considered for the existing soil

characteristies of the project.

18
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v) Uplifp pressure and floor thickness : In order . to know
;as'tb how the seepage below the foundation takes place,

flow profile 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.

- Downstream invert. filter: At the end of the concrete
floor, an inverted filter, 1.5 te 2D long is generally
provided.'

Where D = Scour depth below river bed.

-Down stream Launching apron is provided for a length,
generally egqual to 1.5 times of scour depth. ' ’
~Upstream lodse protection: Just before the concrete floor
of the upstream, brick block protection is provided. The
brick blocks are laid over packed stone for a length égual
to D ( D=XR-Y, where X = 1.0 to 1.5, generally taken 1.25, R
is Labey's. normal scour depth and Y is,the depth of water
above bed. ) .

- The drainage sluices, which were not designed for flushihg
‘'but as pfesent being used for flushiné, should be provided
with new Jlandward bottom and slope protective works

sufficiently strdng against scouring. -

¢) Structural desigp of type structures

Any structure éhall be so designed that it remains stable
against all external 1loads and pressure which it may
encounter. The structure should be stable against
. overturning at any horizontal plane, sliding or_Shearing

force on horizontal plane, water uplift pressure and over

17
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stress of underlying foundation materials or sSoil. Generally
‘the -fdlioﬁing safety factors are used for hydraulic.
structures of BWDB:

AN

~Over turning B Normal case : 1.50
_ Extreme : L.QD
S1iding :  Normal .+ 1.50
Extreme ’ : 1.30

Uplift _ .
Beéring : Normal ‘ S 2.00
‘ ' Extreme : 3.00

For design of hydraulic srtucture, -‘generally the following -

steps are followed

(i) Computation of design loads and pressure El'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. etec.) should be calculated.-

Live loads: Thé wt. of human occupancy over operating deck

and regulator eérest and trunk loads includes in live load

calculation. . -

Pressure and forces: The various pressure and forces act on

the structure, such as water pressure horizontally and

vertically ( uplift ) and earth. pressure horizohtally and

surcharge. - ) _ ' -

Impact: In the case of truck load . 30% impact is considered

additionally as live load.

(ii) Stability analysis and design of elements: The
following main elemerits of the structure need ' to
bedesigned:

- Conduit of barrel
- Abutment wall




-

~ Base slab

. - Héad wall

S(1ii)

(e)

- Operating platfrom

- Wing wall

~ Return wall

- Apron slab

Stability analysis : The safety of the central
part of the structure, wing wall and feturn wall
are to be checked aéainst overturning, uplift‘and
bearing pressures. For the stability analysis the
combined loads may produce critical loading at
variocus stages of  construction, operation or
maintenance of the structufes are to be found out
"and the stability of the component should be
checked under the critical loading condition.

Siltation problenms: In'the project the soil is mostly
of alluvial type, with maximum percentage of fine sand
and silt. As a result the design section of the
channels do not exists for long time and reéuires
regular maintenance. The sedimentation in the intake
channels of the projects sometimes causing difficulties
in the effecqtive operation of regulator/sluices Eates.
This is normal and natural phenomenions. During the
high flood the surges occuring with immense voiume of

sediment is pushed inward from the river which are

‘deposited in the almost calm and tranquil water of the

The d

intake channels.

eposited silt normally deformed the shape 6f the

channel/ khal and reduces its carrying capacity. It must

therefore, be removed periodically by desilting operation.

19




2.1.2 Operation and water management

(1) Operation of the progect 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 into sevefel circles-( ﬁeaded
by SE) again divisions are subdivided into several sub-

divisions headeq by sub-divisional Engineers.

The effective operation of hydraulic structure is one of the
main pre- requls1tes to achieve +the benefits. In general,
because of the fund constrainﬁs in the operation and
maintenance of the project, many proBlems have been created.

Participation by beneflclarles in operation and maintenance

may promote the efflclency and net benefit of the project.

-(11) Hater‘Hanagement

In the project concept it was expected that an 1deal general
approach should be the criterion of a water d;strlbutlon
system in such a way so that it served optimum utilization
of agrieultur . devefbpment in the - project area. The
organization and management should take care so that a fair
distribution of lrrlgatlon and drainage water are guaranteed
for the improvement of agriculture in the ares. Some
' problems related to water management are reported. This have
mainly to do with drainage and with 1nadequate operation and

lack of maintenance in completed structures
With the implementation of EIP schemes, the cropping pattern

-have changed in nany cases, the varieties have been replaced

by HYV'S. As a result effective water managehent is needed.

20
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2.1.3 Msintenance

In order to ensure the continuous flow of benefits from the
investmepts, the proper maintenance system is of the utmost
impertance. For EIP projécts, the first three vears after
completion, all physical works are maintained or honitored
by the EIP cell. Afterward the responsibility lie With'the
BWDB.

In the past years, the found constraints in the maiﬁtenance
of the EIP Schemes are'profed to be the major bottleneck in
the effective "production which getting down the crbpping

intensity and hectarage yield in the many case as reported.

rd

21




-

2.2 EVALUATION OF SOCIO-ECONOMIC 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 1is possible to nmade alternatiqn, addition and
modification of planning process for the shéoth operation of
the project during the project period to reasch the goal and
also have a better concepts of planning to start a new
érdject. 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 Social Development

In the water resources project planning, favorablé 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 naticnal
income are ﬁot end themselves. They are inturn means to
other ends. If one keeps pursing this’ quéstion, it will
finally be observed that the ultimate bbjective of public
works and the resources development programme is the
"well-being" to the society,‘which is difficult to define.
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) F;od, clothes and shelter.

11) Individual and collective security.

iii) Luxury ahd convenience.

iv) Good health.

v) Good education.

vi) Harmonious family relations.

22
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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 Buidelines are followed
for the evaluation of socio economic studﬁ. But in normal
practice it is generally carried out with the cohcept that
mostly ‘the landless group of the project area are to be
highly benefited. 1In the case of EIP type project, idea of
providing maximum benefit to the landless Pecple make sure
the upliftment of socio~-economic stapus'of the\project ares.
Some useful terms related to this study are discussed in
this chapter for better understanding of the preseeding
chapter.

2.2.2 Hathematics of Finance ) ‘
The purpose ‘of this section is to make tﬂe_reader familiar
with the mathematical manupulations that are required for
the economiec analysis of water'resources projects. For the
sake of clérity, the use of mathematical formulas are kept
minimunm. A

Diécount rate of' interest.:It one person- lends money to
aqother person, he is entitled to some from of reward. This
reward is called interest. Normally the rate of interest
depends on three main factq;s : the state of ecohomy, the
risk involved in the loan, and the expected future rate. of
inflation. ’

When i represents the annual interest rate and P represents
a present sum of money, while n represents a number of
vears, then the interest at the -end of one year is up. When
the investor chooses to withdraw his inte;est every year, he

23
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will have collected after years a total amount of interest
of nip.

o ' .
Bowever, 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 qbserﬁe that the
original p has increased fo p+i-alter oﬁe -year and to
p(1+i)+p(1+i)i=p(l+i)2 after two vears ahd to p(1+1)3 after
three vyears. Hence we find that amount f to which and
original investment P has increased when- subjected to
compound interest rate is
= pCi+ldn o 4.1

Present Value:I't one investes p in the first vear for n nos
years at i amount interest rate, where f 1is the expected
“amount of n years the present value is calculated as

F o
Pom e

(i+1 mn

In the ecoﬁomic analysis of engineering projeects the concept
of present value is often used to compare estimated cost
that will occur ét.different times, .

* .
Annuities: Let as assume that the annual sum A is invested
at the. end of every year on, & 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
vet,and has therefore a value of A. The second last deposit
is worth A(1+1). The third last is worth A(1+i)2 and so on.

We may therefore write

F=A+A(1+i)+A(1+i)=2 e A(l+i)n-1




Tow

Multlplylng both 51de by (1+1i)

FO1+1)=AC1+i) + A (1+1)2 + oo+ A(1#i)n
The result : S -
or Fi= A (1+i)n -a,
A [(1+i)n-1] ——o___ 4.3 .
F= e _

Comparing with eg 4i2, we can-write.

A[(1+i)n~1]

From eg. 4.3, we have

Fis

(1+i)n-2

Comparing with eg 4.3
Pi(l+i)n .
A =

(1+ijn-1

Benefit: Water resource. proaect ‘benefits may be cla551f1ed
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 floed damages, or the increased Firm
production. Indirect benefits are those results of a project
that are of g subsequent nature, such as stimulation of

industry, or the increase in general taxation level, or the
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increase in pProfits of al1l enterprises that supplies goods
to, - or that purchase products from, those people who
realized the direct benefit from the first place.,

The economic study requires to evéluate 8ll consequences in
comﬁgpsurablé monitory unit. Thase benefits which_could be
heasured by monetary. anit afe khown as tangible benefits.
But there are many values which defy such quahtification.
Unique br'extremély rare values such as Species of plant or
‘animal life or sights of usual 'beauty have no hcknowledged
money value. Neither have direct effect on human beings
physicaflv loss of health or life, emoctionally through loss
of national prestige: or personal integrity,. ar
psycholoéically through 'environmentai l changes. We. do
monetary values serve to measure the aohieéement of such
extra economic goals -as income redistribution, increased -
economic stability, or improved envirdnmental quality. Each
‘value whihh‘can not be expressed as mornetery terms is known
as intangible benefit’'‘ C '

(a) Flood control benefits.

The eliminationg of flooding, or the 'reduction of phe
frequency of flooding,has = two‘ féld beneficial effects.
First, it prevents the occurance of flood damages. Second,
if will stimulate increased food bproduction in project ares.
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 étc. The amount of damage
is to be appraised in terms of the cost replacement, or
repair of the property. '
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fi) Agricultural crop losses: These are to be appraised
interms of market value » less any cost that had not
" vyet been incurred at the time of loss.’

1ii) Loss of income due to interruption of business: The
loss should be appraised interms of goods ~and services
that would have been produced bf 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 slagé‘gnd flood damage. It
could be obtained from a systematic survey of project ares.
The survey should not only be concerned with inquiries about
damages that resulted fiom‘recordéd fiood, but also with
potential damageé\ that could result from floods of Breater
magnitude, perhaps upto the maximum possible flood. IFf
different sections of total flood area. are affected by
different degrees by certain Fflood control ﬁeasures, it may
desirable Eo prepare separate flood damages; curve for each
of these Sections, There are four principal engineering
measures to control floods: | '

a) Reservoirs:

b) . Dykes

c) Diversions.

d) Channel improvements.

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 depehding on the natural state of land. It
one land in sdbjected to periodic tlooding the
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reclamation measures consists of -building dykes to keep the
flood water off the land, and excavation ditches and, canals
to maintain a desired.épound water level. If 1land suffers
from = gshortage of moistura, the reclamation measures
congist - of irrigating the 1lsand by - means of storage
reservoirs, canals and ditches. In bolh cases, however; the
objective is the same, namely to provide the land with
optimgm moisture conditions. ’

Réclamétion benefits may be defined as the increases in net
firm income, resulting from the construction and operation
of the prinecipal 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.. .
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2.2.3 FINAKRCIAL AND ECOHOHIC PARAMETERS FOR ANALYSIS
The financial . and.economlc-analysgs_have- been made on the
following assumptions and unit'figgres: '

* ° Lifetime of ‘the projects isf- generally fixed on 20
years.Excavatidn-projects do have a.shorter 1life span,
for example in the 1930 appraisal 10 years has been

taken for jamgaon Danrs.

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

3 The discount rate has been 'established at 15% (1930:
15%) . '

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

x* The following conversion factors have been used to
transfer finaneial to economic prices:

- Unskilled labour " 0.70
- Seeds for all rice varletles 0.886
- Urea 1.54
- Tsp 1.09
- Mp 1.43
- Pesticides 0.91
- Rice 0.96
- Standard conversion factor 0.81

Theée-numbers have been taken from a recent update by the
HPO (Master Plan organization).
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The standard conversion factor has been applied to the costs

of 1rr1gat10n water and acquired land

b 4

X

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

The ratio of unskilled labpdr in *the investment costs
has been estimated at 95% for earth work (embankments
and excavation) and 40% for structures. All other costs
are taken as local cdsts (SCF_applied).

Only 75% of the costs for unskilled labour benefits
this group.

ﬁériculturai ‘benefits only consider changes in paddy
production. Rabi crops contribuﬁe to benefits but
changes. are diffiecult to estimate, moreover benefits
are éxﬁected to accrue more to the NTG ‘than the
benefits of increased Paddy production. Consequently
economic indicators should be congidered to be lower

boundary estimates.

Total investment and maintenance costs are increased

with 5% for contingencies; 8% for engineeriﬁg and

- supervising and 2.5% for overhead.

The expected increase in agricultural production is not
applied in the first vyear after finalizing the

‘construction. It has heen estimated that 50% of the

increase is reached after 3 years,
Investments related te “soecial issues"”, such as
tubewells and cyclones, have not- been taken into

account for the benefit cost computations.
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A spreadsheet computer model has been used to calculated

the economic parameters and the distribution of benefits.
MAINTENARCE

Embankments are assumed to be COmplete& in_the third year of
a four year construction period. /Haiﬁtenanée is considered:
(i) during construction; and (ii) during a special three
vears O & M programme, to be implemented after completion of

the construction.

Maintenance during constructign 1is equally divided split

over the last two years of a four years construction period.

Annual costs: for .routing maintenance, referring to this
maintenance during construction and for the ‘three years 0O &

H; are estimated as follows:

X Full flood embankment: Tk 20,000 per km
X Submersible embankment : Tk 40,000 per km
* Sea dike embankment: Tk 50,000 per km
Structures are finished in the last years of the

construction period and maintained for a periocd of three

vears under the .three years. 0 & M programme. Annual costs
are taken at 2% of the investments related to éll
structures.

Re-excavation is not included in the maintenance programme.
Emergéncy maintenance is -inecluded in the.three vears 0 & M
and estimated at 1% of the total construction costs.

After. the three years maintenance ﬁeriod, long term annual
maintenance 1is estimated at 2% of the total investment
costs {(excluding contingencies, land acquisition, overhead

and supervision).
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S-INDEX _ A

Since a number of years, the social index (S-index) has been
calculated for each project: The. S~index indicates the
‘distribution . of 1land éver the differént land holding
categories. It has been argued that the higher the S-index,
the more socially feasible is the project. Prefersbly, the
S~index should be higher or at léast egual to the national
average of 0.9, Much weight haé ‘been given to the S-index
addition to the technical and economic feasibiiity of a
study. : :
Since the ‘1890 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 thig §- index is, not used' any more in the
appraisal. _

For the calculation of the S-index, the pPercentage of the
benefited aréa owned by each class of peasaﬁts is multiplied
by a weight factor. Since the target groué of EIP consists
of landless, marginal and small peasants, the benefited
areas belonging to these groups:are' given higher weight
factors: ' ) .

" Table 2.1 Catego;ization of farmers for S-index

Peasant class land holding (ha) Multiplication

(acres) factor
Landless peasants 0 0 T (3
Marginal farmers 0-0.99 0-0.38 2 f
Small farmers - 1—2199 ' 0.4-1.9 1.5
Middle farmers-1 3-4.99 1.2-1.99 1
Middle farmers-2 5-6.99 2.0~-2.79 1
Large farmers ' 7 2.8 0
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The S-index is calculated for land OWnéd, according to the
formuls:
‘ 2Ll + 1.5L2 + 13

S-index =
100

Where:
L1
Lz
L3
The S-index for Bangladesh as g whole is 0.9

Percentage of land owned by marginal Beasants
Percentage of land cwned by,émall farmers

Percentage of land owned by middle farmers.

it

Over the last vears the S-index consideration has been
modified considerable. The way of reasoning has been that
the prevailing ﬁéttern of land ownérship is just one, yet
very. important social indicator. Attention has been paid in
& more pronounced way to factors such as:
. ’ .

a Geo—phyfi?al-features.of an area;
b Modes of land employment;
c. Ways in which organizations of people find expression;
d Residence and expenditure péﬁte:ns.of.land owners; and
e The distribution of benefits over target and non-target

gron.
New categories of ?armers-are givenléé below:
Table 2.2: New categorization of farmers (‘in acres)

Landless peasants o - 0 - 0.48
Marginal farmers 0 -0.99 0.5 - 0.99
Small farmers 1 - 2.99 1 - 2.49
Middle farmers 1 3 - 4.99 2.5 - 4.93
Middle farmers 2 5 ~ B.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 qf BWDB. InforﬁationAon present cropping patterns
and their extent of coverage on a percegntage basis in
different elevatioﬁs, 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 éverage
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 cerop, collected from farmers during field
visit to individual,proiect;.Future‘projections in respect
of ¢rop area and yield -are based on cropping . patterns
presently practicised by farmers in problem free area within
the project: \This.has been done for s&avoiding optimistic
projections. Finally the net incremental benefit has been
calculated wusing financial prices of inputs and government
procurement prices of agricultural -produces. In case of
economic analysis, conversion factors ahd economic prices

were used. .

.
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2.4 ENVIRONMENTAY ASPECTS

Since the 19505 growing environﬁent awvareness is
increasingly focusing 'attention upch the interactions
between development actions and their environmental
consequences. - In developed countries thie has led to the_
public demanding thsat ~environmental factors be explicitly
considered in the decision naking process and a similar
situation is now occurring - in developing countries. Early
attempts at.project assessment were crude and often based
upon Techhical 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 ternms.

Flaws in CBA becanme more ,apparent and one consequence was
the development'oﬁ 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
technical considerations, are giveoitheir\ proper weight in
the decision-making process.

Environmental impact assessment (EIA) has been initiated in
response to a recognition that -a'broed range of concerns
‘arise when human societies alter their. eﬁvironmeﬁts.
Environmental'consideration have generelly 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 llfe disesase, destructlon of
forest and wildlife resources, degradation of fisheries -and.
all these negate the very objective of development as has
been painfully realized "in  most developed countries.
-Developing countriee, faced with the prospects of an
overgrowing population and s standard of living which, for
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the ﬁajority of their population, is subsistent, are now
enggged in a determined effort to develop. Economic progress
is fbe goal of all developing countries with an eye on
improving the lot of its people, to alleviate the préssures
on them and on the land, and to provide them wifh a better
future.'This development effort, in today:s' global context,
has translated into rampant explpitation of the avﬁilablé
resgurces and industrialization'at 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.

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 élso and impact assessment to look into
its  environmental effects . So - it must encompass
environmental consideration at its planning stages. Correct
choice of téchnnlogy that would minimize the impact on phe

environment and enhance the quality of life is a necessity.

2.4.1 Initial Environmental Examination:

It is a gquestion that how to determine whether the EIA
process is needed for projects of smaller size and lesser
complexity )

The first of preliminary stép in applying the EIA process is
to conduct an Initial Environmental Examination i.e., a
"pre~ EIA", which can be completed at low cost.

The EIA process may be likened to a project feasibility
study (FS) and the IEE to the pre-fesibility study (PES)

processes. For every project which is to be implemented,

36




-
9

preparation of the FS is routine, but thé FS (‘ which
usually " involves significant costs ) is  not undertaken
unless the preliminary step of the _(PFS) - (preliminary
"Feasibility 'study) (relatifély liftle cost )shows that the
FS is merited. ' ’
Usually a professional input-of one man weék or less will
suff;cé, if the work is done by ‘an expert. If the initial
environmental examination (IEE) shows -that the project will
likely not exercisé and significant adverse effects,’ then
this I1EE or pre EIA becomeé fhe total EIA and the EIA
process is finished.

1f the IEE shows that sighificant adverse effects are
likely, then the IEE rsport must include _.the for the
follow-up EIA study'including (i) types and amounts ~of
skills requirgd, (ii) time required and (iii) estimated EIA
costs . N . .

With respect to the =size of project which requires
applications of the IEE/ EIA process,.while it is true that
for same type of projects a size may be delineated below
bwhiqh there .is little likelihood of_#dﬁerse'effects, there
afe important exceptions, especially for indﬁstriél
operations gLudwigetal,1988) . For example, a small metal
plating plant can seriously damage water resources because”
of the toxic substances used in the. processing. Similar}y
many small scélé mining operations can have very serious
adverse effeéts. The best policy , whenever there 1is any
doubt at all, is to apply the IEE proéess (which 1is. always
affordable), to determine whether any follbw—up.EIA studies

will be needed , regardlgss of project size.
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The EIA process seeks to infuse such actions with .a
sensitivity to their consequences, .by providing an
cpportunity, within the decisioq making process to consider
the effects of sactions that may negatively affect the
environment or certain groﬁps of people even though they
appear economically profitable. 'The EIA process thus‘has at
least three roles to play:" to identify the impacts of
aetione; to provide some decision making crifteria for
distinguishing the Severity of impacts of alternative
actions; and to communicate the assessment of consequences
to- the approprlate decision maklng

EIA serves to prpvide‘ organized information transfer on
relevant - aspect to decision makers. This process of
assessment is forward 1ooking seeking to predict the status
of the en?ironment with and without the 'development
alternative. If ineludes identification, measurement
analysis, interpretation of technical knowledge and
application Judgment and presentation. The interrelationship
between policy, action and assessment ie shown in figure 2.1
The results of the process are displayed in = repoft,
document,’ or statement . On the basis of such = 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 document. why certain issues
were considered and others were not; what alternatives were
liminated and why; how compariscons were made; and what
determined the ultimate choice.

"The basic combonents and steps'of and environmentsl impact

gssessment as shown in figure 2.2 for development scheme are

38




the following .

1.  Defining objectives Speaify the objectives re levant
to the development stage (e.g. |, ’national economic
development, flood control, ‘drainage improvement ,
irrigation, ete.) l -

2. Existihg environmént : . Evaluate _the existing
environment, resource capabilities and expected
conditions without and séheme; |

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

4. Identification/prediction of effects : Identify major
and any significant secondary or - tertiary effects and
estimate future- consequences for -all or for selected

alternatives;

I5. Assess impacts Analyze the difference among
alternatives to show extent of impacts and trade off
among specified objectives; )

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

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

2.4.3 Methodologies For EIA
As a small project, no environmental impact spudy has yet_
been made by any organization or ENDB for EIP projects.
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Although EIP projects are small,'these like any other
projects might have some effect on environment. A well
thought out consideration of all attributes potehtially
impacted by an action , based \on eritical case studies of
past experiences with similar actions is perhaps the most
fundamental aspect of an.EIA. The emphasig and purpose of
the process, after all, is to bringfpetentiai impacts to the
awareness'of decision makers. Thé 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 1060 methods for
carrying out EIAs (Davis and Muller, 1984) but most of these
can be divided into Jjust a few classes . The following 8
methods are discussed here. B
- Check lists . * _ .
- Environmental evalﬁation system

- Matrices ~ - '

- Networks

- Diéaggregated methodology

- Overlay ’

- Cost bénefit analysis

- Simulation modelling/ Adaptive. environmental assessment

Checklist Nethodology

Chécklists 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 éll methodologies used in impact
assessment, » -

N

Checklist methodologies range from listings of environmental

factors to highly structured approaches involving importance
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weightings for factor 'and the application of scéling
techniques for the impacts of each alternative on each
factor ' Simple checklists represenﬁ lists of environmental
factors Whichlshould be addressed; however no information is
provided on specific data;needs, methods for ‘measurement, or
impact prediction and assessment. Simple, checklists were
extensivgly used in 1969. '

Descriptive checklists refef to methodologies that include
lists of environmental factors along with information on
measufement and impact prédiction and assessment. These
checklists are widely used in environmental impact studies,
Carstea, et al 1975 . developed = descriptive checklist
approach for projects in coastal areas. The methodology
addressed the following actioné/projects; riprap placement;
bulkheads; groins and Jetties; piers, dolphins, mooring
piies, and ramp construction; dredging capital and
maintenancexf‘ out falls, submerged 1lines and pipes; and
aerial crossing. For each of the actions/projects,
environmental .impact informsation was provided on potential
changes in erosion, sedimentation, and deposition; flood
héighfs and drift; quality; ecology; air quality; noise;
'safety/ navigatiqn; recreation; aestﬁetics; and socio
economics (PADC, EIA,1983) | '

- Environmentsal evaluation system {EES)
&

The environmental evaluation system as developed by Battile
Laboratories 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 instructions
for their relative scaling with respect to other parameters
aﬁd for the assignment of importance units. It isg based
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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, thi;'process may be

represented as Tollows (Calabrese,1876)

7 M M
EI = 2 (VitkWi) - 2 (Viz*¥Wi)
i=1 i=1
Where
EI = envrionmental.impact
Vi1 =value in environmental guality of parameter ii: with
project
Viz = vdlue‘in environmental quality of parameter iz with
pfoject . \ |
wi = relative weight (importance ) of parameter i

total number of parameters

' To aid in. transforming these péraﬁetef estimates into an
environmental qﬁaiity scale, value function graphs are used
for each of the parameters in the system. Dee et al- (1872)
suggested the use of the following procedure to determine
value functions for an environmentai parameter.

1. Collect information on the relationship between the

T parameter and the qualify of the environment

2. Order the paramete scale, which 1is normally the

abscissa, so that the lowest value is zero.

i
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3. \Divide the environmental quality scale into equal

- intervals ranging between 0 and 1,and determine the

approprlate value of the parameter for each interval -

This process. is to be continued until a reasonable
curve may be drawn. '

4, Steps 1 or 3 should be 'répeated-by various experts

independently. .The averege' values should produce the

gronp curve. If paremeters are based on value judgments-

-alone, a representative cross section-should be used.

3. If there are “large varietions among the different

experts. 'a review may be performed.

P
N

8. Steps 1 to 5§ to be repeated by vafious groups of
experts to test reproducibility. -

This procedute should be conducted for all the environmental
parameters of interest of concern. It may be noted that this
procedure is somewhat doubtful in nature.

There .are a number of advantages to Be obtained in us1ng'
this system .It *s very comprehensive in that it prOV1des an
extensive checklist of environmental characteristics and
impacts that should be considered in water resource
projects; both spatial End temporal aspects of identified
impacts are aecounted'for in-thelweighing system. The system

has alsoc some important disadvanteges. The aggregation of
all values ‘into an overall index tends to lose considerable
.information . It ignores economlc 1mpacts and only partially
deals with social. 1mpacts

An environment matrix is an extension to the use of a
checklist It employs a llSt of project act1v1t1es in
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addition to list of env1ronmental characteristics or impact
indicators. The two are related in a matrix in order to
identify cause-and - effect relationships . Column headings
generally 1list the project activities  while the row
headings show the environmental characterlstlcs of the
affected system. Entries in the resultlng. matrix cells may
simply show that an interaction takesg plaoe (the simple
interaction matrix ) or thei. may be dualitative or
quantitative estimates of the interaction (grantified and/or
graded matrices.)

Leopold, et. al. (1971), designed one of the flrst matrlces
used to assist in the evaluation of the " env1ronmental impact
of a resource project. ZEach cell in the L80pold matrix
requires three operations: :
- if an impact isg possible, place andiagonal slash across
the cell _ '

- on the upper side of the slash, place a number from 1 to
10 indicating -the magnitude of possible’ impact (1 is the
least, 10 is the highest) '

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

Hagnitqde is defined as the degfee 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
fact, while the latter is based on judgment.

Wheﬁ-all the relevant boxes have been marked a simblified
.matrix is then constructed whlch consists only of those

-
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actions and environmental characteristics which are
interacting (i.e the cells which have slash marks.) Leopold
‘et al‘éuggested that special note might be taken of boxes
with eéxceptionally high individual numbers, by cireling or
otherwiée.marking the box. '
Most practioners of EIA suggeét that ;he of the main
attributes of matrlces is their highly visual nature. They
can be equally useful in communicating ideas to the public
or . the .decision-makers. . A major deficiency of -simple
matrices 1is that, while first-order iﬁpacts are identified,
'second—order and higher interactive effects between impacts

canncot be shown.

Networks

_Networks are axtensions of matrices and . were proposed for
use in environmentsl assessment work by Sorensen (1971). The
approach involves the development of . s "stepped matrix" of
"cause-condition- effect network"” to 1ndicate the nature of
'env1ronmental 1nterrelat10nshlps The nétworks is in the
form of a ‘tree called a relevance of 1mpact tree. It is used.
to relate and record secondary, tertiary and higher order
impact. To develop a network requires answerlng a series
questions related to each of the project activities such as
what are the primary 1mpact 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
especiﬁlly pertinent to this zone: resolution of conflict
among competing useé, and control of resource degradation
(Sorensen 1970).

48




-

The procedure begins with a list of environmental
attribuieé. These are '1inked by lineés. in a large diagram
which are direction and magﬁitude of energy flows between
all components. 'Activitiés associated with a particular
project likely te cause impacts are included in the system

-+

diagram. .
A network method may be & suited for single-project
assessments and is not recommendeq for 1large regional
actions. In the latter case, the display may sometimes
become so extensive that it will be of little practical
value, particularly when seve;al alternativesl are being
considered. Although not widely applied, Sorensen’s apprcach
_has many advantages. Provision is made <for identifying not

only term effects, but also direct and indirect impacts. The
" relationship between cause and effect is the case with the
network facilitatés environmental design .

~ N

T

The approach cannot be described as a complete asseésment
system becausé there is no akplicit' consideration .of
alternative prqjects,_beneficial impacts, nor is there an

attempt made to evaluate the magnitude or significancé of

the impacts.
e) Disaggregated Methodology

Disaggregated methodology have evolved out of a
dissatisfaction with quantitative assessment techniques
which 'attembt 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 1is the
Watef Resodrces Assesément Methodology (WRAM) developed by
the United States Army Corps of Engineers.(Interim Mekong
Committee, 1881). .
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WRAM begins with Checklist of-"crifidai variables" selected
by an interdisciplinary teaﬁ'consisting.of professionals and
local representatives Ffamiliar with the area under stﬁdy.
After pair wise comparisons of each variable with each other
variap1e5¢variab1e weighting are expressed in "Relative
Importance Co-efficients.” The relativeﬂ magnitudes of
different impacts on the same variable is determined by a
scaling system.similar to that used in EES, with the result
that impacts are 'scaled from o to 1, and not expressed in
individual measurement units  such as parts per million or
kilocalories. For comparison among alternativés;'"accounts"
of impacts on each variable ‘arising from different
alternatives’ are listed. Account séores for each alternative
are not aggregated , as it. is intended that the separate
scores for each impact will be used for the identification

of trade-offs in decision-making.

~As with othef checklist baéed methodologies, WRAM does not
incprporate a dynamic concept of time, and does not express
interactions among impacts and cumulative and feedback
effects. )

"Although accounts _may be presented in aﬁ easily understood-
manner, the methods is rather weak in conveying meaningfdl
information about direct, secondary ‘and higher order impacts
to decision 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'ﬁse a set of transparent maps of a
project area’s environmental chafacteristics (pﬁysical,
social, ecological, aesthetic, etc.). In general, the study
area is subdivided into geographical units, toﬁﬁgrahic
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\features, or differing land uses. Within each unit,
information is collected on & variety of attributes
subdivided among the categories of climate, geolaogy ™ ,
physiography, hydrology,: soiis; . vegetation, wildlife
habitats, and land use. |

Within each category , those attrlbutes abst relevant to a
partxcular problem are considered . In practice, attributes
are often measured on an ordinal scale; for example the
incidence of water pollutlon may be measured as hlgh medium

or low.

For each attribute a transparent map: is constructed using
gradations of color to indicate areal extent and value
rating within a gecgraphical unit. A1l maps are then
superimposed to prdduce.a composite of all attributes. With
this series of overlays, land use ,suitability, action
compatibilgty and engineering feasibility are ‘evaluated
visually, in order that the figure 4.7 for agricultural
suitability.

In recent vyears, overlay techniques using computer mapping
to analyze data and search for areas of least impact have

been developed.

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 prbvides a very effeective, visual mode of
synthesizing and conveying alternatives to an audience.

However, the method does not lend itself to any measurement
or expression of .the magnitudes of 1mpacts, nor the
identification of Secondary and tertiary interrelationships
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among iméacts. Cléarly , the method 1is highly subjective ,
relying almost entirely.ron the assessor to identify,
evaluate and Jjudge éompatible- én¢ incompatible land uses..
The method . can ~tend inhérentiy toﬁard ‘too great a
simplification ; there- is no mechanism that requires
comprehensive‘considefation of -all impacts. In particular;
many social and economic values are not considered.

Since there is a limit to the number of transparegcies which
can be viewed simultaneously, the approach is self limiting.
In practice, overlay methodologies are rarely used as the

sole basis of environmentél impact assessment.

g) Coft benefit analysis

The ideal EIA methodology would be one which acéurately
incorporates the environmental costs and benefits of a
project within conventional  economic/ -engineering cost

benefit analysis.

This would be ideal because it would ' be much easier for
decision makers = to comprehend and : evaluate. This
methodolology 1is <concerned not merely with effects on
environmental guality, but rather, it seeks the conditions
for sustainable use. It strives . to  evaluate effects in
monetary terms and ﬁo-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

as startihg point ; but refining it for the purposes of
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dev?ibpmept related decision ﬁaking. ._The approach is
theréfore ﬁore \ oriented tﬁwards a resource use and .
managément apérdach, moré.closely related to developmental
planningland sought to'be'moré-directly ligged to a dgcisioﬁ
making process. (ESCAP,ISBS)ﬂ

Thé framework of the model is provided in the following six

part format

- Essential project description’ which set - the.physical
and economic parameters for the analysis.
- Itemizing of the resources used in the project,

indirectly affected, and residues created,

- Itemizing- of the resources exhausted, depleted- or

dgteriorated.
- Itemizing of the resource énhanqedu
- Listing of the required additional projeét components.
- Summary of the conclusions and the formulation of the

integrated cost benefit presentation.
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The methodology developed by the East West center 1noludes

two soec1flc approaches which are

- defining and quantifying the significont natural system

factor that can limit the success ~ of development projects,

and

- evaluating these factors in economic terms for cost
benefit anLayis

The significant criteria included are

(a) dependence of development goal on natural system

(b) spatial extent of the effect

{(c) degree of irreversibility

_(d) urgencg or tho rate at which problems get worse.

Cost benefit analfsis of the'type assessment natural systemo
are not merely concerned with the effects on environmental
guality, but rather, it seek the conditions for sustainable
use of the natural resource in a region. This. type of
approach is not useful for scale- development projects, but
is better suited for the analysis and evaluation of a

regional development plan.
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The advgnﬁage of cost benefit analysis ig that ‘nature ﬁf
expenéé and benefit accruable from a project'are prdvidéd in
monetary terms as ‘is a éommon' practice in traditional
feaéibiliﬁy studies and hence énables underétanding anq aids
decision making tremendousl&. ..'f

The-difficﬁlty encountered.in the usé of the technique is,
of course thap impacts have to be transformed and stated in
expiiéif' monetafy' and}-thié' ,isl'not always possible,
‘especially for intapgibies like the monetary vdlué of the
damages to‘hgalth due to the advent of‘cholera,etc.

-

)

Modelling methodoiogies for impact assessﬁeht, as éhey ha?e
been developed i; recent years, h;ye ‘been ‘designed tbl
provide holistic approaches to the assessment _brocess.
Specificaily, the Adaptive Environmental Assessment (AEA)
procedure developed by Hoilin and co-workers is intended 'to
be uéed ‘both for planning and for actual mansgement of.phe

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

‘as and assessment of individual
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The advantage of cost beﬁefif.analysis' is that nature Sf
expenée and benefit accruable from a project are provided in
monetary terms as is a néoﬁmdn ’praetice iﬁ traditional
feasibiliﬁy studies and hencé'enabiéslundéritanding ahq aids
decision ma?ing tremendously.‘
The-difficultﬁ encountered,in'the ﬁse of the teéhnique is,
of courée that impécts'have to be ﬁraﬁéformed.and stated in
explicit monetary and - this is not always possible,
eséecially for iptapgibles 1ike ﬁhe monetary value of the
damages to health due to the ad§ent of cholera,etc.

. .
Sipulat; Modell] Workst

'

Modelling methodologies for impact assessﬁent, as they _have
been developed i; recent years, have- beén designed to
provide holistic appfoaches ‘to the 'gssesgmeﬁt progcess.
Specifidglly, the Adaptive Environmental Assessment (AEA)
procedu?e developed by Hollin and co-workers is intended to
be used both for planning an& fer actual management of the

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

as and assessment of individual
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projecpsy -and more as & tool to integrate impact analysis -
into 1arée—scale plan and project formulation and executiopf
Central to the AEA process ' are wgrkSths and extensive
communication among a selective group of specialists_ and
manage;s. The entire érqcedure ,{s intended to bé‘ very

flexible and adaptable to the varying needs of assessment.

(Interim Mekong Committee, '1982)

Initially, a project manager sets ﬁp a study tgam consisting
of bilolgists, econamists, and other  specialists, with a
support étaff having skilis in ecology and-modelling. A core'
group from\‘the study team runs wofkshobs, constructs
conpeptuallor compqtér hodels and praduces anglytical output
form alternative runs, While other specialﬁsts-are called in
as needed. Three of more workshops are held-in the course of
the process, inciuding all specialists and 'idea}ly;
representétives of environmental managemeﬁt agencieé. |

-

2.4.4 Choosing a method for MASHAJAR-LAUHAJANG project

The first workshops serves to define and bound the choosing

a method_in mashajan lasuhgan]j project'every project
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develoﬁment.interacts with its human and natural environment
in ways that are determined by its nature of the project,
the specific charaéteristics of its surrounding and the

interactions between these two sets of factogg.

Since the overall study'is involved with engineering study &
socio economic study, the environmental impact assessment
for this &study 1is fo be considered within very simple
analysis ..Beéause- of adequate manpower, tends and time
cosideration, CHECRLIST meihod, is to be used in‘ this
context.

~ \

Fbllowing guidelines are used to adopt the checklist method

which will be not very extensive . but expected to be very

informative.

Environmental parameters to be considered

Table 2.3 contains a list of environment parameters which
should be reviewed 1in relation to proposed project
develophent. The extent ot which any of these factors would

be affected by the projéct should be described in the EIA.
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.where necessary, appropriate remedial measure should be
incorporated into project evaluastions. The following factors -

are to be considered in evaluating the potential

[

envircnmental implications of idirrigation projects. .

‘TABLE 2.3: Environnental Indicators

L4

Category Sub category Indicators

Geophysical
Soils Seil _type soil characteristics
Y depth to water table -
.Topographi ~ watershe description{watérshed map

& drafhage areasrelief - -

Erosion/

¥ ’ = ‘
sedimentation .local Erosion Problem Erodability

°
of soils Local sedimentation
problem stream bed loads.

H#drology Surface water Inventory of water sources

Inventory of water withdrawals
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Groundwﬁter

N \

Meteorology

water  budget lake water surface
elevations ., Surface area Lake
stratification Depth offlow Flow
velocity Disqhérgi (average{ low
peak, seaéﬁnai-ﬁariation) Flood and
drought records (include floeod
frequency aﬁalysis )Floodf control
facilitiéé Stream order Reservoirs

{purposes, operating}Séhedules

Salt water intrusion Permé&bility

of'aquiferép Depth‘ to groundwater

Yields Seasonal  variations Long
term trends Recharge areas Recharge
fates Inventory of withdrawals

Inventory of deep-well discharges

Temperature (dgily and seasonal
variation, high, 1low, mean) Wind
. { Speed, direction,wind rose).

Precipitation (seasonal
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variations,extremes,storm ~ Prequency
analysis)Humidity "(daily and seasonal
variations)

Water Surféce - - Classification

quality water = ,Stream-staﬁdards
Teﬁperature
pH |
Surface l'Cdndﬁctivity
water _ - - Turbidity
N . : ‘Tofal 1 dissolved solids
~ '

Total suspended_sdlids

"'Color BQD (5-DAY 20 C)
BOD _ultimate

g | cop 1/ -

TOC 1/

Dissolved oxygen
Hardness Alkalanity
Acidity Nitrate

Amonia Total kjeldalh
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Water

Groundwater

N b

Water use

nitrogen Organic nitrogen

‘Phosphate_Ortho—phOSphate_

Organi§ phosphorus
Sulfates Cloridé Fiourige Iron Manganese
Magnesium PPfassium rsadium calcium
Siliéa Mercury Phenol Tétal poliforms
Fecal colifoms Soaium adsorption ratio
" (SAR) . pesticides Radioactivity
Surfactants'Heavy metals Tracé Organics

Carcinogens

(Same indicators as for surface water)

Flow (daily and seasonal variation)
Residential water use Industrial water

use Agricultural water use Commercial

water use Municipal water use Metering

_“systems Water Importation Water,

diversion

Water treatment Intake water guality

facilities ~ (Sea water quality

“indicators above) describe
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Distribution

sSystem
Wast water Collection
systemn system

Treatment.

System

intake Describe plant Design capacity
demand(time variation) Chemicai
additions Energy requirements Sludge
type and quantity }udge disposition

Operational‘difficulties

wF

Size of?iines

Age and condition of

lines Capacity flow (éaily and seasonél
variationg) 7 Pressure Stofage

requirements and-capacity

Sewer sizes Sewerage

and condition Capacity Current flows

R

variations) Problems

EARL

{(daily and seasonal”

e

e

{odor, sludge, ete.

Infiltration/ inflow analysis Stormwater

-

Collection (separate and ecombined

sewers)

Describe systen

Locate facilities
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Age and conditian of plants Design
capacity Raw waspe charaoteristics.(See'
water guality indicafors.above) Effluent
chafacteristics (see-‘ water guality
indicators ~above) flows and loads
(avgrage and loads (average and time
variatiﬁn) Describe sludge handling

system Sludge type, gquantity, moisture

content, disposition outfalls
Operational difficulties Outfalils
Operational difficulties . (docr,

insects,poor effluent, etec.)

Biochemical oxygen demand : Chemical bxygen demand: Total

organic carbon.




fAn irrigation projecﬁ generally serve to supply water to
agricultural crops, . supplementary natural rainfall. The

grops are gdrown by . farmers on small-operating units. The
increased crop éroduction resulting from irrigation and
other 1inputs prdvide -additional resulting from irrigation
and other inputs provide additionsal food and income ta the
farm water management aspects of irriéation projects aids in
irrigation projecgs aids in irrigating as efficiently sas

feasible to reduce the waste of water -and to increase

production,

B. _LOCATION SENSITIVE FACTORS

Seoil, topography, water ‘quantity, and gquality, accesé to
markets, Sourcesl.of-agricultural inputs, the land.and water
uses, native flora and fauna, available ;urall population
potential 1ohg term agricultural improvement factors in
siting successful irrigation systems are normally located in .

the most favorable sites of a given region but these systen

often can benefit from project improvements.
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Soil characteristics and land topography affect erocsiocon,
crop.production potential, perccolation below the cfop root
zone, and water run-off. ‘The intended cropping pattern and
irrigated area must be matched with an adequate water supply
of accebtable quality. Preproject allocétion of available
‘water and land to other uses may limit project sizef

C. Natural Environment

Serilous soil .erosion may occur' when water is applied to
steep slopes by various irrigation methods, unless the

topography 1s modified by land granding and land shabing.

The quality of the irrigation water may be determined if
undesirable chemical products from industrial plants, other
irrigated areas of saline/alkaline 'ground water are
presents. Pesticides, herbicides and fertilizers in run-off
water and most oéten harmful downstream users although some
can be beneficial it similar crops are grown. Plant disease
spread easily when water from an infecfed field in applied
to anothe: field with a ;usoeptible crop. A large amount of
irrigation or storm water run~off{ through wasteful in some
_respects, may dilute chemicals to tolerable levels. Low
quality water can be made usable by diluting it with high
guality water.
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U. Human Environment

An irrigation project ’1eads to intensification af
agriculture- and tends to increase population density.
Provision must be made to accommodate these people interims
of housing, schools, shapes, road wayé, cemeteries and
cultural and religion - centers. A common environmental
caoncern associates with irrigation project is water related
human health problem, some of which are mosquito-born ¢
malaria, yellow fever, encephalitis Y, snéil transmitted {

gchistosom, in which snail is an intermediate hoste) or

water borne ( dysentery, leptopirosis, lyphoid fever ).

E. Restoration and Resultilization

If the QUality is acceptable water in excess of crop needs
which runs of an operating unit through surface and
sub-surface drainage can be used for irrigaticn other units,
for industrious, animai, fish productions and recreations.
Borrow pits and constructed ponds may be stocked with fish,
special lands adjacent to pipelines and access ramps in the

irrigation and drainage channels can be constructed for

watering channels.




. Design Phase

Many .negative environmental implications of an irrigation/
drainage project can be mitigated even avoild through lgood
planning | and design. Thé fellowing i1tems should be

considered in the planning and design stages.

Soi1l type and depth.

Quantity and quality of Available water.
Crop water‘Requirement
Soil Erosion potént?al
Flooding poatential
Allowable quélity and qu%iity of ruﬁwoff water
Native flora and fauna

Surface and sub-surface Drainage.requifementsr
Irrigation method

Health Requiremen%

Energy sources ( if puhps'are used )
Monitoring Programme .

Accessory for farm inputs and cutputs and for system

operation and maintenance.
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Soii iz distributed during construction of an 1irrigation/
drainage project; ther is potential for soil erosion by
water and wind. Undesirable soil movement can accuse as

result of

Land clearing
Land Grahding
Worker Camps.

Channels construction.

Negative environmental impacts can' occur during the

cperation of a project due to lack of proper

.

Maintenance of canals, Drains and Egquipments Water

management Monitoring of Flows and ground water.

A cheaklist 1is prepared with resbect tao the necessary

information.
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The | complexities of environmental management problems are

vasty and the design and implementation of solutions for

thege problems are difficuelt. The major limitations faced

‘incorporating EIA into the planning phases of a praoject are
the additional costs, incurred in its preperation, delays in
the implementation of the project, and the . lack of manpower
and expertise 1n developing countries for assessing the

impacts. Environmental impact assessment (EIA) 'is expens}ve
in developing countries mainly for the limited technical and
social data ‘base upon impact pfojections can be made. As a
result, large baéeline ’data/information must be coliected
and this‘ is perhaps the single most expensive and
time-consuming endeavor in the preperétion of an'EIA report.
The problem of ma;power and expertise is acute in developing
countries. It is imperative that "developing countries
produce iocal experts to feduce the reliance-on expensive
foreign expertise t; the minimum. The ava%lability of
manpower and expertise within a developing country will
increase whep the opportunities for employment gnd‘ caresr
prospects in the increase as a result of 1increased emphasis

and reguirements for EIA and environmental programmes.
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It is,'essential that general guidelines for the.preperation
of EIA reports be developed in the context of developing
countries, supplemented by guidelines speoific for each
devélopment sector. Such guidelines should'pe practicallfrom
the viewpoint of application, cqﬁprehensive and. through to
cover all related aspects, having utility to actual
development projects and relevant to the needs and reality
of the developing countries. The guidelines provide for
monitoring programmes to measure of plan implementatiqn and
the degree of effective. of the environmental protection

provisions.

¥
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(ESCAP, 1885 ) | )
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A. Statement of.1
Development

objective

Bl. Ecomonic Feasibility | B1 , B2. Technological

Possibilities
Objective h
B. Approval on Economical [iB j —{ K
and Technical Ground
Corrective K
C. Proposed ‘Measures

Actions and C1 Lc2 ] [caz] | c4—_]
Alternatives '
‘ D I. D Prelimina: v

Identification
of Impact.

LT I
; Alternative: \{\Elg][EZ l [ES ] [ 544] LEST1

Technical/
Engineering A A A

Plans - / / / N 1
e @ +5] 5]

F Identification.of’ .
Impact and 1 '
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Importance of

Impact C[enlfez ] [&a] La4 | [as]
R | [
lG.Environniental Impact "H. Approval of the -

Assessment Approach’
Incorporating
Enviromnmantal

Aspects.
F}{AJ
I. Proposed Monitoring ' J. Approval of the
- Parameters ot
. Uncertainty.
Fig;apﬁ ’ Environmehtal-impact assegsment in déVe{opment‘

planning. {1SCap,” 1985,
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CHAPTER-III
METHOLOGY OF DATA COLLECTION:. %
3.1 Selection of villages.

The project area covers 32 nos of villages? Out _of these 10

nos villages are represented in Table 3.1.A11 the villages umler
the project are shown in Appendix-I.
TABLE 3.1: Allocation of sample villages for group interview

according to}

land elevation and no. of house holds

l Upte 100 Houwsholds 101~200 Houssholds |Above 200 Households TOTAL
and Vasten .
Total Sasple Total Bample Total Bample Total Gample
Villages Villages VillagesiVillagas Villages Villages Villages Yillages
. .
High Land 2 ™~ - ] 2 3 1 10 3
Medium Land 3 1 - 3 2 1 - 190 3
Low Land ot 8 3 2 - 3 1 12 &
Total 13 4 12 X L) 7 . 2 32 10

3.2 Sample Desigﬁ

A multi stage randonm sample technique was adopted for sampie
.desigﬁ with villages as.the primary unit .design and the
household as the ultimate unit of the study. The multistage
technique' involve drawing’ of villages by "land elevation
pattern and household by farm size. In sampling the

household for field level interview the initial first step
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was to list all the households of the sample'villages with
cultivable ownership. On the basis of the land ownership the

households were divided into five c&tegéries as follows

Landless (no cultivable land)

‘Marginal (0.004 _ 0.405 ha of cultivate land)
Small- (0.408 ha - 1.21 ha of cultivable land)
Medium (1.22 -1.B2 ha of cultivable iana)

a

Large (above 1.BZ hg of cultivable\land)
The samples were when randomly drawn basically following the
proportion of the villages existing in different'categories
interim of either elevation or size. Minor adjustmeﬁt in the
propprtional représentation had been made to COVEer
representative samples from all the strata, hereby
introducing a bit of purpoéiveness in sample selection.
Distribﬁtion of census sample households accdrding to
village land elevation category and firm size is shown 1in
tablé 3.2l below. Thus for the data required for the
agro-socio-economic condition.l The project are;, houseﬁold
survey Egd been carried out on firm household in
representative villages gfouped into three 1land elevation

categories of village inside the project ares. .
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Table 3.2 : Sample Vills.g_es for group interview

T
qL. Name of the Union Elavation Nes. of houssholdws { As per NO. *
villages ) 1984, population cgnsus)
1. Anaitara ) Anaitara High ' 143
2. Agchamari ’ -Do- Madipm . 131
3. | Fatehpur -Do- Law ' 299
4. J-gl-t Bharre —bo= Low . 94
3, Mashajan -Do-— Medliums ’ 131 .
s, FPanchdana -Da~- Low ' Té
7. Kaciipara . Banail * Low 84
8. Kuralipara -Do- Madium ) ‘ ?7
9. Nardana . -Da- High 143
10 Deora -8s | High ’ 263
{ i

Al

3.3 Selection of the year survey.

The years 1981-82 and 1892-93 were taken as  the reference
yéars te represent the',are project and post project
situation. An error elemenfs has been conditioned by small

sample size and l1imited time for observation on impact.

Construction of Questionnaire : Pre-test Modification and
cperation. : .

Rapid Rural Appraisal technology (RRA) is ﬁow widely used
for collecting data related to socio-economic study. This
technique needs multi diciplinary.group of people for taking
interview of the people at site. Due to shortage of adeqdate
manpower, the survey questionnaire was prepared °© 1n
accordance with the objective of the study. The .
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gquestionnaire contained very simple and direct open-ended as

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

-
A}

the pre-test, the gquestionnaire was modified whenever
‘thought necessary and then finally prepared in English. The
questignnaire sought ~ the following major items of

information.

i) Idéntification.

ii) Demographic‘infbrmation of the households.

111) Landhglding and Tenurial Patternlin 1881 and 1982
iv) TopographicalAinformation (1981 and. 1992)

v) - Land Transfer (1981 and 1992) |

vi) Terms of Share Croppiﬁg

vii) - Ifrigation"

viii) Cropping pattern in 1881 and 1992

ix) Agricultural inputs used. . B ;
x) Prospect of HYV ekpanéion.

xi) Cropping Intensity.

xii) Labour supply, employment and wages.

xiii) Crop damage during flood.

xiv) Agricultura? credit .

xXV) Agricultural Extension services.
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xvi}) KS§

xvii) Livestock and Poulfry.
xviiidIncoms

xix) Asset owner

XX ) Mafketting.‘

xx1) Food consumption and
xxii)-Invplvement and participation in the use and

maintenance of project facilities.

“The fornqﬁe‘of the qﬁestionnarie to collect‘the‘,data are
attached asg éppenaﬁx:J;Questionugire for house hold survey uand
Appendix-K, Qubstionnaire fbr-group intefvie#-of Qillage Leaders &
Farmers .

In order to collect input and output of the whole year, the
reséarches_ relied to a great extent on the memory af the
}armers. ﬁany of the questions in the questionhaire were
built in one another so that cross-checking ﬁf data was
possible. |

A

3.4 Secondary Data Collections

Large volume of institutional and other secondary level data
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had been collected from the upazilla officers in the project
area and also frém the published , documents of the BBS anq
also from the field office, concerned d{;ecforate and the
library of BWDB.

-

3.5 In depth investiga%ion.

The prima?y data were supplemented by in-depth investigation
and observﬁtions.‘ in the field. Such information were
coilected through informal intérview ‘énd grdup discussions
with various quarfous including- genersal farmers and the
villagers. Aiéo interview with the opinion leader like union

Parishad and Member, school teacher and block supervision

etc., the questidnnaire has been updated.

3.6 Limitation of the study

ad 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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fear.of losing it. 1In case of yield aléo, recall aata are
Susceptible. Bf obseryation of the Tesponse pattern on the
subjects, consultatién of village records/documents,
fréquent visit to the villageé, observatipn of the market,
behavior and consultation at random with inhabitants, data
have beén carefqliy Ccross-checked.

-

However limitation due to small sample size compared tg

~

Population reméins, eéven through the effort was Eiven to

made the sample 85 representative bossible.




CHAPTER -IV

ENGINEERING IMPACT ASSESSMENT OF MASHAJAN-LAQHAJANG PROJECT.

a)l

i)

ii)

iii)

Existing Engineering Infrastructure.

" Bhorra khal.

Location : This khal organating from Bhaiyakura beel

and falls at lauhaganj river at Chukuria. This is also

- connected by three small sides khals which carry water

from Bottola beel, Maitakola beel and chelota beel.

Lengﬁh & Section: Averade bed width is about 3.81m with

side slope 2.3 where the bed level at qutfall is +3.668m

(PWD) and the long slope is 1:2000C. The length of the

khal is about 0.70km. . '

Present condition : The side khals are 1in good
condition and functioning well. Bhorra main khal:- also
more or less in gcod condition except a.sméll portion
of Gramatia and Deogani.where bed width and.depth. are
less than the design. From the downstream of Bhorra
sluice to the outfall of this khal was badly silted and
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reduced the width and hampering gquick drainage.

It is found at site, that the Bhorra main khal 1is econnected

by three sub-khal as deseribed below.

Linl ¢ P Khal I h (mile: Bed width (m’
1. Hossenbari khal ’ g.22 1.52
Z. Mitakhola khal 0.31 1.52
3. Chillota khal Q.37 1.52

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 public openion

at site it 1is estimated that the farmars of this area has

deprived from abbut 1000 maund e¢rop in each vear.
b) Nardana khal.

1)} | Location: This khal originates from Mashajan beel and
runs through kumili and Bhabakanda Beel and falls . at

Lauhajang river at Nardans.

11} Length & section: Average bed width is about 8.80m with
side slopes 2:3, the bed level at the cutfadl is +3.66m
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(PWD) and the long slope is 1:10000. The lenght of the khal

is about 11.90km.

iii) Present Condition: Overall condition of this khal is
very poor. The main khal has been coonnected by two

sub-khal as below,
Liﬂk_Qf_Hm:djma_Khﬂl_Lﬂngﬂl_(Km)__B_ﬁd_ﬂidj;hLml
1)  Nardana khal  3.05 o 1.52
2)  Bangalla khal ' 2.45 . " 1.52

Due to 1land aéuisition problems and public opposition,
necessary excavation works were not completed for whicb the
khal becomes irriguler. At Chamari- and Fatehpﬁr, the bed was
higher than the upstream and the bed width is also less
. than the design. At Chaﬁari and Fatehﬁur, the bed was higher
level thaﬁ upstream and the bed width is also less than the
design. At Nardana the bed of thé khal was badly silted up
(0.60 to 0.90m) which gratly affected the drainage facility.
The outfall of Nardana khal at -Lauhaganj river was badly
silted up to the river baﬁk level which is hampeting the
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L
drainage facility. In fact the remedial measurews is needed

"to brought the Nardana khal into its design section.

‘

c) Nandapur khal.

1) Locaﬁion: This khal is originated from Nandanpur Beel
and falls into Nardana khal near Patuli .

ii) Lenéth & section: The average bed width,is +3.96m
(PWD) where ‘long slope is 1:10000Q0 . The 1ength of the

khal i;.about 2 KEm.

iii) Present Condition: The overall condition of this khal
is not satisfactofy. Width of this khal varies from
1.80 tag SJbUm, depth of flow varies from 0.0 to 0.90m
without slope and water hyacinth closed the 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 sat Chukuria nesar
the outfall of Bhorra khal.
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i1) .

1i1)

Type of the structure: Single vent regulator haveng
opening 3.05 %11.90m2 with stoplogs &and hoisting

device. It is an open fall board system regulator.

Present Condition: It 1is an épen fall board system
regulator. The size of eacﬁ fall board is 3.25m *Z200mm
%¥152mm which 1is normally bigger than others. For this
reason, it  could not be possible to operate
instantaneousiy when it is meeded. Moreover thé old
wooden\fall board are not possible to fit with one
another properly. For which flood water enter the

project area with heavy sediment through the slit. In

the rainy season, part of these boards are damaged by

the movement of the boat of fisherman . Sometimes part
of the boards are lost. No. guard/khalashi are
appointed to operate the gate. The present-sluidce

Committee could not be able to run the cost of av. 20
Nos. fall board operation. Flan and secticn of Bhorra
ragulator are shown in fig. 4.2 and fig. 4.3

respectively.

Due to flood of 1990, the part of public road in

- downstream has completely eroded. Presently ‘the rest of‘
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the road on the left side of the regulator and about
40m of the apron at downstream are under the

threatening of erosion.
e) Regulator cum bridge over Nardans khal.

-;) chation: This regulator isﬂlacated at ﬁardana near the
outfall of Nardana khal. |

'ii) Type of étrdctura: 2—Vént regulator of siée 1.50
*1.8092; | |

iii) Present Condition: The gates are not operated properly.
In 1886-87, the gates w?re closea. dﬁriné time when
drainage needed. |

The upstrean aﬁa downstream 1loose lagron in right side

slopped portain are partically damaged. The downstream loose

aproen 1s badly silfed. The gates and lifting-device are not

in good coﬁdition due to the lack of reguler maintenance

WOTKS.
4.2 Hydrological‘boundaries
(a) Location : The Mashaajan Lavhagang project is situéted

in Mirzapur Upazilla/Thana of Tangail destritcat, is
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bounded by Lauhangaﬁj river in the north east and the Bansi

river in the southwest of project ares.

(b) Topography : The topograéhy of the project 1and is a
saucer type with variation of land from (+) B.7C0m (PWD)
to f8.23m (PWD). From the available maps, it is seen
that overland floﬁ. predominant if the level is abeve
7.7%m (PWD). Hheﬁ the level below this point, outflow
takes place-only through the th£ee _khals, directed,
toward§ the lauhaganj river. Thé river banks Bas .a

S

level of about 8.23 (PWD).

The crops in the beel areas will- be damaged_uhen the
1auhaganj_ river at the outflow of the Nardana khal raises
above 5.34m (PWD).Some very low lying areas can not drain
off optimal, as their lowest level are below the bed
level of 1auhaganj river ( kumulli beel, chowbaria beel).

Other climatological dafa are given in APPENDIX-g.

(¢) Hydrological calculation of river water level There
are two water gauge stations. One is at Nardana in the
river of Lauhaganj which 1is temporary one. The other
permanent one is at Mirzapur in Bangi river® The
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average water level difference of the two stations during
post monsoon was found in the month August is 0.é4m,
September is 1.03m and October ll472m for-fhe year 1982 with
~average of 1.148m . Thé maximumflevel in the Bansil river at

Hirzapur is given in APPENDIX-'¢c and fhe level at nardana

is given in APPENDIX - 5. .

(d) Climate : The rcoltected elimatclcogical data from
different soures are shown in APPENDIX - 5.
(e) Catchment Leakage E In the Appraisal Mission Report

199z, i? was proposed to contructv a clduser in the
Ufulki khal to protect . the inflow during monsoon. At
the outfall of the Ufulki khal , no structure has_yef
been constructed. The entry of water through this khél
is the catchment leakage of the project area. The khal.
was improved and serves for d;ainage for an area of.

about 4.53 sqg.km at present.
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4.3 Design parameters.

ad Drainage systems:

The main cocepts of the drainage system‘ was to improve the
pre-monsoon and pot—ménsoon-drainage of the project area and
to limit the effect of flooding. The ares was divided into
fhree dr;iﬁage basin for drainage of entire area throﬁgﬂ
three khals namely Nardona Khal ( 11.90 km ), Bhorra Khal (
3.70 km ), ﬁnd ufuiki khal. Two regulator: one 2-vent st the
outfall éﬁ‘Nardona Khal and other 1—vént open ;egulator at
the outfall of the bhorra Khal for an area of sbout 4.53
sqg.km. at pfesent are exist. The main khals and their
connecting Khals were excavated to establish a drainage
system . The éntry water tﬁrough Ufulkil khal is the
catchment leaksge of the project ares.

.
b Design of Channels and their catchment érea
In the appraisal report it was assumed that in the monsoon
time the whole area entirely goes under water above a level.
of +7.77 m (PWD). Overland flow is predominant and.that when
the water.level falls below this poiint, the outfall tékes
place through the khals directed the Lauhaganj river. The
river bank was about +8.23 m (PWD) high. *
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In designing drainage system, it was assumed that the vclume
of water stored btetween elevation +7.77 to §.4 m (PWD) are

15.30x108 cumec for Nardona khal catdhment area and

4.534x10% cumec for Bhorra khal catchment. The drgp of watér

level recorded in 1880-81 was 2.825 m in 14 days and 2.493 n
in 13 days so it was assumed that the water level should

fall from 7.77 m to 5.34 m (PWD) within 15 days.

Again the number of days that the water.level remains below

~

5.34 m was recorded in the past as below

2nd December 1874 - 8th June 1975 189 days

7th December 1875° - 4th June 1976 179 days
2nd December 1978 - 4th May 1877 154 days
17th November 1977 - 10th May 1378 174 days

13th November 1980 18th May 1981 186 days

24th October 1881

So maximum is 234 days and minimum is 154 days.

10th June 1982 234 days
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For designing the drainage system following criterian were
also taken consideration.

(i) Rainfall runoff :f25mm/day-

(ii) Manning co-efficent, n : 0.30,

Design parameters used  for drainage khals are given 1in

APPENDIX—_E', Typical x-section of khals are given in fig.

41

c) Design of drainage structure.
There are 2 (two) regulators in the project area, one is 2-

vent Nardana khal, another Bhorra khal open regulator.

1) Regulator-cum bridge over qardana khal. The regulator
is located at the outfall of Nardana khal. This Has
been designed as =8 reinforeed cancrete structﬁre with
2-vent of 1.52 x 1.8 m2 vent (Fig 4.2 and 4.3) thé
design-criteria in given APPENDIX - F. |

i1) Bhorra khal open :egulator : To save Aus crop from
early flood, Bhorra ‘khal regulator was constructed at
Chukuria near the outfall of Bhorra khal. It was
designed as =a reinforcedAconcrete structure with l-vent
cof 3.00 x §.38 m2 size ( Fig 6.4 and 4.5 ). The design
criterion is proviede in APPENDIX - G~
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Plan and section of Nardana ragulator are shown in fig. 6.4

and fig.. 4.5

4.4 Siltation

Siltatien 1is one of the major probelems of Mashajan
Lanhaganj project. —Speciallﬁ the siltation in the nardana
khal is iﬁ' serious condition. It was informed that- due té
land -acquﬁsition dispute and public opposition, necessary
excavation work could not be completed as per design during
implementat}on of the project. As = resuit the khal section

become irrigular.

At Chamari and Fotehpur, the bed is higher than u/s and the
bed width is léss }hén tﬁe design. Due to all these reasons
the bed of Nardana khal badly sitléd up ( 80 to 90 em ),
which are greatky hamparing the drainage ability. The
outfall of Nardana khal Lauhsjong river is glso badly silted
up, reaching the drainage capacity of the structure.

, .
In case of the Bhorra khal regulator, it is seen that the
aréa under Mitakhola beel and Chetola beel is severaly
affedted by siltatiﬁn problem due to the lack of preper
operation of the fall board in the regplator.
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4.5 Construction cost
a) Comparative construction cost of components are given in

APPENDIX - i#. .

b) Construction of different components are given in

APPENDIX-I " as -~ Componentwise cost

4.6 Qp_ar_aizmm_ﬂaj&r_lianﬁg_emm

Operation of draiéage structure : The O0O&M of Bangladesh
water deveigpment Board is solely .responsible for thé
operation and maintenace works of the project. Bhorra khal
regulator is ﬁn open type fall board system having an
arrangement of fixing and lifting, the fallboards in the
Erooves. AlthougH‘there is a sluice committe is inchafge~of
the gate operation but they applied to the O&H division for

their unwillingness to operate the gate, because it is very

troublesome and laborious to fill the fall board in the

" .grooves properly. They inform the authority that they are

not capable to bear the cost of labour for this operation.
The authority is requested to appoint a khalashi / guard in

the sluice to operate the gate.

The gates of Nardana regulator are of lifting tyﬁé. Inspite
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of a need of a khalashi/operator, the present sluice
committee operate the same. 'Due £o the absen;e of proper
'maintenance, suéh as greasing the nut & ,bEIt, theroperation
becames labouicus. The gates are operated by the committee
according to their wishes. Somstimes tﬁis type ogperatian
dnes not serve the requirement of all the beneficieries. So
EOnflict among the users of u/; & d/s of this khal becomes a
ﬁegular affair. This sooiai éonflict resulted the complete
closing of gaﬁes‘ip the year 1887, even at the period ﬁf
drainage.\ |

Sluice Committee : There are two committee for tHe two

regulator, described as below.

Name Selected Village Designation
Abdu kader Sarker Nardans ‘ President
Badshawa Dewan Bangalla Secretary
Abdul Khaleque Nardana Member
Mohiuddin Bangalla _ Do

Nazrul Islam . Patulli . Do
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A Barek Molla Chukurié Presidert
Guader khan Do Secretary
Avifam Member . Do .Hember
Hokaddes Do ' Member
Nayan Mia Bharra Member
Shamser Talukéur .Gulli Do

Water Management

Since the sluice committee in the Bhorra regulator and in
the Nardana khal regulator, are consist of influential
"people of different village, the project has been suffer due
to the misoperation of gates by the influential people for
which the availability of irrigation water or'draining out
of rain water becomes sometime unmanagable. There is no
standard practice.aré followed. Even no records were seen to
be kept at the ?tructure. Project tafget is wvery much

affected for this.
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4.7 Haintenance

The project was ‘declared empletion- in 1985-86 . The
allocated 0&M fund of Tk.11.27 lac for the year 1886-87 was
not utilized for maintenance p;rpose since the allocation
was used to ﬁitigate the previous liabilities. Practicall§
no 0&M works has been performed in this project! Since the
pr?ject sﬁa?t its operation. In 1987-88 some excavatioﬁ in
BHorra khal of about 793m and in Nardana khal of about 305 m
were done with the fund available from FDR. In fact there 1is
no specific maintenance  schedule .was found 1in the
sub-division/ division office of BWDB: A project iﬁ.thé name

Re—excavation of Lauhaganj River® was sent to FFW  for

approval.

-

. Reasons for failure of Maintenance Works

(i) Manpower ; There is no regulator khalashi/ operator or
Qater guard for the project. Only one sectional officer
and work assistant who used to visit the project area
and inform the higher authorities for any ﬁaintenance
work or any local disputes regarding operation of the
structure. Since there vist is not frequent or
regular, the project has suffers lot of.problems.
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11) Fund : For edequate maintenance fund, it is not
possible to carry out the operation and maintenance
works which create some severe drainage and siltatiqn

problem in Maitakhola-beel area istead of achieving its

target.

11i) Land Acquisition : It 1is one of the severe problen,
that‘prevail since the project is inplemented. Due to

public obposigion, the adequate_iand acguisition in nop

v possiblg as needed. For which somelnecessary excavation
work could not be_completed as pe; design which causes
lthe khal section irriguler some where. At chamari, and
Fotehpur,‘thg bed in higher than u/é and the bed width
in less than{the design . Dué to éll these reasons, the
bed of nardana khal'in badldy silted up , reducing the

drainage capacity of the structure.
4.8 Yariation in design & execution stage ‘

1. In appraisal mission report, 4 vents regulatér was
pfo?osed-to ge constructed at Nardana. But presently 2
vent regulator was built as per revised design of
original plan.
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The Bhorra regulator was modified in May 1985 due to

l the demand of. local people tolhave vchicle passing in

addition tb\the boat crossing type structure.

Although there was proposal in the origiﬁal plan! to
construct a closure at the outfall of ufulki khal . but
this was not done.in implementing phase which causes

leakage of the projeét. The reason could not be traéed

form any sources.
The project has declared its cbmpletion in 1985—88
Although sadequate land-acéuisitipn was not made as
needed. Since the project.comﬁonent éarticularly khals
lqould not be exécutedﬂaccor&ing to the plan and design
due to land acquisition , tﬁe spoil earth was dumped on
the bank of the excavatéd khals instead of spreading'it
'ove; the agricultural field. As a result the gravity
drainage towar;.conﬁeéting khal sufférs,_In sSome cases
the séction of the khals could not be excavated
accofding to the design due the opposition'of land

owner.
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CHAPTER-V
SOCIC-ECONOCMIC 1IMPACT OF THE HASHAJAHfLAUHAJANG
PROJECT . | | p
5.1 Introduction
In recent vyears,the infroduction. of the package of -new
inéuts in the form of HYV seeds, irri%ation, fertilizers
éesticides.and ihproved cultqfal practices has brought about
remarkable ohanges in“the ggro—economy\of most of the under.
developed_countries. The technalogiéal package,lthough at an

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

two different groups, ir:espective of size and tenurial

ks
S

status in Bangladesh as well. The penetration of new inputs

has widened new production possibilities giving an impetus
. ) Py .

to gradual change from subsistence farming to commercial
agriculture. The aims of this study is to analyse the

N . ) ’ . - . ‘ - - - -
agro-soclo-economic impact of the development activities in

the project ares.

2.2 Social-Background for Sample-households_

The socio-economic characteristics of the sample households
i _

in the context of the survey refer to. family size, sex, age,
occupation, ' working member and dependent, eduéation level,

.land ownership pattern, incofe etce . The information
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availaélé refer to post project period mostly. It would have
been ideal if it was .possible to compare those factors
with the pre-project period. Due to absence of baseline

data, this EOuld not be done.

5\2.1 Family Size.

Average size of family in the project érea has become 8.84
accerding to the sappie‘ survey.-Average size of.famiiy is.
about 5.2 for landless farm (lowest) and 8.6 for large farm

(highest) presented in Table 5.1,

Table 5.1% . Size of Family-of the Sample Households.

‘ Farm Size All sample villagesl.Nos of.honaehold Sample
Landless 5,2 15
Marginal 8.5 ) 24

" Small : A .'28
‘ Medium 7.5 18
Large 8.8"° 7
Weighted Average 6.84 90

5.2.2 Sex Distribution.
Table 5.2 below gives the picture as to the sex distribution
for the year 1992-93, where it is observed that 57% are male
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. and 43% are female. This also sharply contrasts with the
national sex;ratio cf O51% for male and 49% for female.
Highest number of male member is observed in medium Ffarms

and lowest in small farms.

Tablé 5.2 : Sex Distribution of the Sample'Householdst
Farm Size : ! Sample villages
. 1. Male ¥ | Female %

Landless - | : 58 . 41
Marginal , 5B . 44
) Small o 54 46
' Medium . . 81 - 39
Large - B0 k 40
All Sample Households 57 . 43

- | 5.2.3 Age Structure.
The age structure of the family "head and all members of the
‘faﬁily of the sample households is shown in Table 5.3 for
different categories of farm sizes. The mean age of tHe
family head is 50.4 yeafs and for allfmembers in the family
is 25.03 years. Amoﬁg the farm sizes, the.highest average
age for head of the  family is for the medigm farm which is

56.8. ¢
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Average'aée of all members of the family is however found to

»

be the highest in the size of farm households. The:

percentage distribution of head of household by age gréup is

~ presented in Tabie 5.4 and the pqrcentage.distribhtibn of

population by age group is breseqﬁed in Table 5.5.

Table 5.3 : Age Distribution of the Samplé Households.

Farm size ! Family Head ! Al]l members
Landle=s i 48.7 27.76
Marginal o _ 44.8 - 19.78
Small ' 52.3 "27.22
Hedium _ . 56.8 30.78
Large : ' ) 55.80 28.17
50.4 26.03
. } ) \ '
Table-5.4 : Percentage Distribution of Heads of
Households by Age Group
Age Group ! Project Area
« Landless | Marginal ! .Small ! Medium ‘! Large PAll
group .
Up to 20 - - - - - -
21 - 30 - 2 - - - 2
31 - 40 4 7 1 1 1 14
41 - 50 7 8 13 3 2 33
51 - B0 2 4 ' 8 5 1 20
61 -~ 70 1 p 3 5 1 .12
71 & above 1 1 3 2 2 g
Total No.of 15 24 28 : 16 7 90
-Households. '
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Table
Farm

Total

5.2.4

.-

-5.5. : Percentage Distribution of populatién by Age Group
Size

! Landless |Marginal | Small | Medium |, Large | All group -
5 11 22 32 14 7 86
10 B 18 12 9 5 50
15 12 24 35 17 8 96
30 18 28 38 22 12 116
45 15 32 42 24 15 128
860 12 20 28 18 11 87
above B 12 17 16 2 53
87 156 202 120 80 816
ation
Occupatign

Occupation Indicatqs sources of income from work,time-spent
in work as well as social .status.For the sample village
under study, the most imﬁortant primar§ occupation 1is
agriculture :(46.78%) which 1is to be  expected.Due to the
predominance of the landless and mafginal and very small
farmers,the sale of labour power as the principal occupation

is also significant.

Table 5.6 shows that the -pfinCipal occupation of 12 (80%)
heads of landless households 1is sale of labour to the
landholding groups. Agriculture is Principal occupation for
12 (50%) of the head of marginal household, 8 (33.33%) have
to sell Jlabour and another have other ‘occupatioﬁ like

business, fishery, shop-keeping.
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Table 5 68 : Percentage Distribution of Heads of the

Households by Occupation and Farm Size.

Group ' Landless | Harglnal ! Small Medium !Large | All group
Cultivation - 12 19 , 7 4 42
Agricultural 12 g8 - - - 20
Labour -

Non-agricui- 1 2z - - - 3
tural labour. _

Service. - - 3 ] 1 9
Business - . 1 4 2 2 g
Fishery P 1 2z 2 - - 7.
Small _

Industry - - - - - -
Tcotal Number 15 24 28 18 7 90
5.2.5 Education s

"Though the a009581b111ty of the-villagers to the =chools and
colleges has now become easy,the literacy rate of the heads
of sample households is not satlsfactory The are as many as
70 (73%) who are 1illiterate, though of them 12 (29%) have
achieved =a reasdnably satlsfactory level of education.Table
5 7 shows that the literacy percentage is somewhat higher 1in
the larger farm size categories than in the smaller size
categories. Thig indicates that access to. educsation 1is
conditioned by asset.

Table- 5.7: Education level of Heads of Households by Farm-S5ize.

Illlterate.Pr1mary,Secondary. Higher i
. Total

| ; 'Secondary

: ! : ' 'and above!
Landless 14 1 . - 15
Marginal 20 3 1 - 24
Small 23 2 3 - 28
Medium 11 2 2 1 16
Large 2 3 2 7
All farms 70 C11 g’ 1 90




5.2.6. WAGE OF THE AGRICULTURAL LABQUR:
Agricﬁltural practice in the study area,like most other
places in the country,is highly labour intepsive. The'poor
peasent'cannot_afford'to appoint day labour in their lands.
Labour is generally‘from the farmer s own fgmilv,but this is
rarely adequate,additional labour -is hired barticularly for
cultivation of paddy,jute eté.fhé supply of labour 1is both
local and migrants from 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% pefcent of all
households of the study area have some one in the household
working as a daily wage labour.These people dbviously come
from the  landless group  and -margindl farmars.The
Agricultural labourq generally get a daily wage'TK.SO -and
two meal in peak season and daily wage of TK. 40 énd'one
meal in off season.Some of the big farmer appoint a laboufs
as seasonal basis or yearly.They pay -them @ TK.300/- perl
month with food and clothes.

©5.2.7 INCOME:
Table 5.8 shows that about (82.4%) of income of all 'sample
houéeholds comeslfxom ;gricultural_séurces.Average income of
large farmers from the agricultural sources 1is about 8?5
times of the income of landless from the same sourcse.
Average income from all sources of the sample househclds in
the project area is TK. 17,418 aﬁnually.Per capita income
is 3.5 times higher for the large farmers than the
landless.The average be% capita income. of +the sample
households in TK.24.55 which is much 1ower' than the

national average,which is about TK. 6000.
Due to low per capita income,the farmers find 'no optimum

accessibility to modern input and technology for

agricultural development.
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Firm Size ' Average Income in taka per household per vear
‘Agrilutural |} Non-agri-, All |, per Capita
'Sources ' cultur ' Sources |Income(Total/)
L.andless 6518 1870 8386 1612
' (77.70) (22.30) (100%)
Harginal 7680 3120 . 10800 1661
_ (71.11) (28.89) (100%)
Small - 13275 2950 | 16225 2253
(81.82) {18.18) (100%)
Hedium 22183 3488 25672 3423
(86.41) (13.60) (100%) '
Large 42632 5324 479356 5578
(88.89) (11.11) ¢100%) ‘
All Firm 14523 . 3098 17619 2455
(82.40%) (17.60%) (100%>

5.2.8: MARKET PLACES AND FACILITIES:

The hats and' bazars in rural Bangladesh perform a S Very

important role as economic and socio cultural

institutions.These are the places where goods and. services

are received and paid for,transdctions are made,and soclal

and cultural exchanges take places.Bazars have pérmanent

shops and stalls .whereas,hats may not have such permanent

shops and stalls.

In study ~area,there are 8 market places.From functional

point of view,out of these 8 markets's are identified to be -
both‘_hats and

characterized as bazars.The rest 2 are

identified as typically rural indigenous hats.On the basis

of periodicity all of the hats are found to be bi-weekly.

'5.2.9 LIVE STOCK:

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
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occasiénélly supplemented by buffalo’s. In the area both
small and medium farms have not & pair of Vbulloéks draft
animals.Milk . cow does not exist even at the\rate of one per
family in the area.Only the large farms possess dt least a
milk cow which supplies milk for the family and a sqﬁrce of
supplementary income for the households.Bﬁffaloes are still
fewer in numbers and not possessed by all.Calves,sheep and
goats are also very few in number.One of the reasons forlfew
animals may be attributed to the scarcity of fedder for the
cattle, more particularly the absence of grazing gfound.fhis
situation not only hinders good agriculture but lowers farm
income ‘and reduces protein and calorie in-take which
qltimatel& affect health and nutrition level of the farmers.
Poultry birds are another source of farm rate.While all
sizes of farms in the areas posses chickgn,ducks are .not

much in number.

~ N
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CHAPTER-VI

AGRICULTURAL IMPACT OF MASHAJAN LAUHAGANJ PROJECT
6.1 DISTRIBUTION OF LAND

Land is the foundation of village economic structure and the
best index of wéalth.There exists considerable inequality in
the pattern of land distribution in . the sample
villages. Although there is no household with more than 16.00
.acre of 1and,the predomlnance of the landless,marginal and
small farmers in the villager under study tends to make the
distribution pattern‘of'land very unequal.Table_S.f_exhibits
a highly skewed distribution' pattern of laﬁd owned by the

.sample households.lLandless and marginal farmers constitute

43.34% of the total sample households but own only 8.03% of

land. _The remarkable fact 1is that the top  7.77% of

households own §8.12% of land. _ '
TABLE 6.1 :Percentage Distribution of Household _ ~according.
to size and owned land of the sample - Households.

Farm Size !  No of ) ! % of " % Of Land Qwned
: i Households ! Households . |
. owned

Landless 15 16.87 ' -
Marginal - 24 ) - 28B.8B7 : B.61
Small 28 31.11 7 . 31.72
Medium 16 17.78 ‘ 27.52
Large 7 7.77 ' 34.15
All farms g0 100 100

6.2. CHANGE .IN CROPPING PATTERN:

Cropping -pattern ;efleéts the decision of the farmers in

respect of +the distribution of his «cultivable land undef
i

various crops, in different crop seasons of a particular
_ Jh= 1]
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year. The objective conditions,such as,topography, soil
condition and in which the farmers are involved,are
significantly important to mould their production
decisions.Changes in cropping pattern between two reference

yearé of pre and post-project perjods in Eiven the Table.

8.2.

TABLE 8.2 CHANGE ~ IN  CROPPING  PATTERN:
Crops Pre Project Acreage H Post Project acreage
Aus 600 805

B.Amam 130 750

T.Amam . . 400 520

Jute - 600 - 765

Boro-1loeal 400 745

Boro-Hyv 16Q0 2240

Rabi 1300 2080

6.3 : CHANGE IN CROPPING INTENSITY: .
Land,the most scarce resource of the,farmers)is not strictly
a static quantity.If one of land,for ‘instance,is made to
vield three crops a year,it is as good as -1.21 hac of
land.That is tﬁ. say,it: is the degree of utilization or
cropping intensity,which determines the effective amount of
land(Techno 1830 resources of  the farmers,Cropping
intensity is defined as total cropped area as perééntage_of

net physical area.

The change in cropping intensity  is-present in Table 6.3.
The finding support the earlier hypothesis that the project
creates environments for technological change and tQus

intensifies land use.
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TABLE ~8.3 : CHANGE IN CROPPIRG'IHTEHTISITY:

Crops ! Pre-project ! Post project

Net cropped _ ) 5000 4500

Gross cropped . 6200 7785 -

Cropping intensity 124 Z« 172.56%
§.4.USE OF AGRICULTURAL INPUTS: : -,

Agriculture in Bangladesh in ,almosﬁ totally depend on
climatic conditions. Due to its wvulnernbility to natural
hazards, production as well as vyields of crops fluctuate in
time and space. It is found in the study area that the use
of mechanized irrigation ﬁnd - chemical fertilizer were
introduced first 1in the - year 1986. High Yielding
Varieties{HYV) of paddy and wheﬁt began to‘be adopted in the
area at the middle of the 19880°s.It 1is observed that
adoption of new teéhnologies.have diffused more slowly among
the target group farmers than thsat of:the non-target group
farmérs.S{ow adoption among the target -groﬁp farmers is
obviously due to their inability.to buy costly inpuis' of the

package and lack of adeguate 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
technologies among -the target group farmers remain

considerably low.

- IRRIGATION:

Irrigation is carried in the area during the drier season
with low _or no rain.;n general rainfall pattern in
Bangladeéh is of variable character and optimum distribution
of rain is found to be rare even during the mecnsoon.Thus HYV
crops like IRRI Boro, vegetable also need- irrigation
waters .Even some of the summer crops need irrigatien
water .Crop wise irrigation cost in the project area is given
in Table-6.4.
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TABLE 6.4-CROP WISE IRRIGATION COST:

Crops ! Irrigation cost/acre(TK.)
_______ e e e
Aus locsal 1200.00
Boro (L) 800.00
Boro(HYV) 1200.00
Oilseed 1200.00 S )
Pulses ' ‘ 1200.Q00 ) :
Vegetable ‘ - ' . ‘1500.00

'FERTILIZER: _ ’ ,

In the study area cultivated lands are tilled vear aftef
vear without beihg kept as fallow and crop rotation is also
absent due to pressuré on land.So crop lands are. highly
Ekhauetsd; Caf neceEEaTy plant nutrisnts. More
dver,introduction of new HYV crops demand more nutrients
than the normal fertility of land.Hence,use of chemical
fertilizers has become unavoidable -at the present
situation.In general. the. farmers of lthe study area use
manures of\ofganic and inorganic typé. Some who c§n afford
also apply chemical fertilizers _to produce cértain crops. -
However use of fertilizer iﬁ the prpjeot area 1s given
Table-6.5. '

It is revealed from the farmers responses that if fertilizer
could be made available easily on time a number of Crops
such as Irri;Bgro,Aman,Potéto,Sugaréane,wheat etc.could be

grown with considerable increased yield.Distribution. of

Hodsehold by pattern of fertilizer use to given in Table-6.6
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TABLE-6.5 -USE OF FERTILIZER PER ACRE

Crops tUreas(Ekg) | T S P(Kg) | M P (Kg) !"Manures(md" s
Aus local . 30 20 -8 15
T.Aman 25 15 8 - 15
B.Aman 28 25 10 . 15
Boro(L) 35 40 20 20
Boro(HYV) - 40 a5 30 235
Wheat 75 65 40 . " 20
Jute o= 30 20 . 12 - 40
0ilseed . 35 . 25 15 10
Pulses’ 45 30 o712 15
Vegetables 45 35 25 30

TABLE - 8.6 : DISTRIBUTION OF HOUSEHOLDS BY PATTERN
FERTILIZER USE . ‘

Dose ' Landless, Harginal! Small : Hedlum. Large
Recommend Dose - 2 7 . 9 6
Part'ial Dose 15 - 22 21 7 1
Nil/Negligible - - - - -

SEED 0

Better yield of <rops c¢onsiderably depend on the good
quality of seeds For indigneous crops,seeds in our county
are generally procured and presérved by the farmers
themselves. Heaithy and mature seeds with spec1a1 care is
stored for about a year‘ for the next crop season .However, in
many caées it 'is reported that a considerably amount of
sesds are destroyed every year due to lack of good storage

. facilities. Moreover, the Irony of fact is that the poor
farmep families are forced to consume such seeds under
compulsion at lean period of distress.In the study area it
is reaveled that high yvielding variation of Irri/Boro seed
was first adopted by the non-target farmers in 1972 and the
target-group farmers in 1978.High vielding varieties of Aus

“and Aman seeds however,were introduced in the area in 1980
and 1981 HYV of was adopted by the. non- target group fa;mers
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in 1874,whereés target group farmers adopted B years later in
léBO.The obvious reason for late adoption of HYV seeds by poor
target groub " farmers is the  initial high cost of the
inputé(seeds,irrigation water high doses of fertilizer,
pesticides, labours -etec.) ;equired for HYV crops.It is also
revealed from .the investigation that the cost and techniques
involved in storage of HYV seeds restrict the farmers to have
good quality seeds.However Distributiom of house- hold by use: of
HYV seed to given in - Table - 6.7: |

TABLE - 5.7 : DISTRIBUTION OF HOUSEHOLDS BY USE OF HYV SEED

Type od seed ' Landless) Marginal) Small i Medium, Large
Using HYV seed - 2 B 12 9 6

Using both HYV & LV 12 16 15 7 1

Not using Hyv seed 1 2 - - -
INSECTICIDES:

'Pests and,diéeases'have become an important factor affecting
the vyields 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 vyear. Insecticides_and peéticides
were very little used.The type of pesticides/insecticides
found either liqudid or granular.The actual guantity of use
of perticides and insecticides in the project afea
weredifficult for calculations.So question were asked to the
respondent to determine the level of use according to value
of insecticies they incurred per acre and presented in
Table-6. 8. : '
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TABLE B7.8 COST FOR INSECTICIDES

Crops ; cost for perticides/area.
Aus Local =~ 200.00-

T,Aman(l) . 200.00

B.Aman _ 200.00

Boro(L) - 200.00

Wheat 200.00

Jute 200.00 X

0il Seed . . 250.00

Pulses 300.00 ' - o -
Vegetable ' ' 400.00

e e e e e e e e T R R R A M e . e e n T A MM R o o — -

]

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

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

iqsecticide tLandless|Marginal! Small i Medium , Large
As per Recomm- e 1 4 15 10 5

ended Dose. ’

Partial Dose. 14 20 10 - 8 2 .
Nil/Negligible. - - - - S

6.5 :' Services

.

Services speéially, institutional services are of ~ vital
impartance in agricultural development qf the country.
Iﬁplementation of rural | development K programmes through
increased agrticultural output and assuring material
well-being of the rural people has been the professed policy
of all the Government's in Bangladesh for long. In this
regard the present Government has introduced thana system

through administrative redrganization ‘at the thana level
(the lowest administrative unit) 'to reach services to the
doors of tHe 'rural people. To this purpose a variety of
institutions and agencies have been established at the fhaﬂﬁ
level. But in the Project area people areunfbrtunate in this
contexf. No ins£itutional Credit - facilities or HGO. like
brac are seen to be existed in the project area- to hélé in

socio~economics development.
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6.6 Agricultural extension

Agricultural eﬁtension service is vitally important for
improvment of the project. But DAE and some NGO should be
in the project ares which is not found. The office BRAC was

withdrawn few.yeafs-agOu
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CHAPTER - VII

Economic¢ Impact Assessment.

The reigning price in Bangladesh is the_pribe of rice; almost

all other prices follow Its flactuation. However “wheat now

I's

. : ,
becomes- important as a price regulator considering rather

impressive increase in the national wheat production recently.

The official Government procurrment prices in rice and wheat

have been wused as the financial price in calculastion of the

S

project  revenue. Sometimes, free market price are "higher but

gseldom’  during or shortly after the period of harvest;ng, when

most farmer sale their surplus. During calculation of benefit-
cost ratio, the shadow prices of all the commodities or services

are used. The -economic and financial price of different

-

commodities 1i.e. agriculture imputs and outputs are tabled in

7.1.
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31 o F1nanc1al R Economic
No. Outputyg Prices prices
A. Quiputs .
1 Paddy (Tk./mt.) 5,886.00 7.,004.00
2 Wheat (Tk./mt.) 5,8%96.00 - - 8,806.00
3 Jute (Tk./mt.) : 6,700.00 ‘ 7,956.00
4 Pulses(Tk./tht.) 8,040.00 8,040.00
5 0Oilseed(Tk./mt.) 8,040.00 o 14,416.00
B Vegetable (Tk./mt.) 2,144 .00 - 2,144 .00 °
B. Inputs : ]
1 Rural Labour (Tk./Monday) 25.00 18.00
2 Animal Labour (Tk. /palrday) 35.00 , 35.00
Fertilizer (Tk./mt,)
a) Urea (Tk./mt,) , 4,800.00 ' 7,242 .00
b) TSP (Tk./mt,) . 4,550.00 10,472 .00,
Vo) MP (Tk./mt,) : 3,575.00 8,228.00
4 Insecticide {(Tk./Kg,) . : - 120.00 , 190.00

—_——— e e e e e EE —  —  — — —— —— — — E —  ————— — —

Source Ecoromic Planning Directorate, BWDB, 1830

Some Standard Conversion Factors are used to evaluate economic

f

capltal cest listed in Table 7.2 . But for-calculation tﬁe finanbial

capital cost, actual capital cost of investment is considered. Total
cost for financial capital cost consists of capi;al cost and

cperatlon maintenance cost. But the economical capital cost consists
A ~

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

4

Table 7.2 : Conversion factor for calculation economic cost.
Item Conver51on factor
1. Standard conversion factor . o B .0.82
2. Sp801f10 conversion factor ’
used in fertilizer : 1.35
Power . . 1.43
Large industry _ 0.98 ¢to
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1 . ' .

Small industry 1.26

Commerce 0.62

Residence 1.15

Tea estate 0.81

Seasonal uses, brick field 0.94

B. Electricity . :
Used in industry

Low and medium voltage 1.11

. Commerce 0.76

Jute industry - 1.34

Other than jute 1.14

Trrigation pump 1.62

Public water pump 1.11

C. Labour : . :

Unskilled labour

Urban 0.73

Rural 0.71

’ Skilled labour ' 6.82

D. Other nontradeable 0.82

E. . For foreign exchange 1.00

Source : Economic Planning_Diféctorate, BWDB, 1880.

The economic & socio-economic parameters such as Benefit-cost ratio.

N \

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

i

7.1 Benefit-Cost Ratio

The cost’ of préductibn includes variable cost - and fikxed cost.

Variable cost is the cost of production of different crops which
includes the <cost of manday, animal pair, fertilizer, seed, the
. . : .

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

*

the up-keep of stockes, land tax, interest on credit and cother cost.
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The amount of diﬁferent compenents of variable cost comes from the
approximdte . average value of guestionnaire survey and presented in

table 7.4 which based on- 7.3 and 7.5. °

\

Table 7.4 : COST OF PRODUCTION  (VARIABLE COST)

ITEMS - QTY  UNIT _ RATE  RATE COST COST

(FIN) ~ (ECO) (FIN) (ECO)
Manday 457 .87 Thousand 25.00 18.00 114 .49 82.43
Animal .
pair 113.01 Thousand  35.00 35.00 - 39.55  -39.5%
Urea 299.38 - MT 4800.00 6923.00 14.370 20.726
T.S.P 291.75 C MT 4550.00 10010.00 13.275  29.204
M.P. 159.08 .~ MT 3575.00 7865.00 . 5.687 12.512
Seed \ o _ ' , 33.720  27.850
Manures  174.63 ~ Th.md  10.00 . 10.00  17.463 17 483
Pesticides . ‘ 18.203 14.926 .
Irrigation LS - o " 81.810 50.520

Table 7.5: COST OF PRODUCTIOﬁ (FIXED COST)

1
=
W
w
o
o
0
m
a1

Net Cultivable Area




Upkeep of stock /\ 180.00 147.80 8.100 6.6472

d tax - - 70.25 57.61 3.161  2.592

lan
Interest on credit  60.00 ©49.20 $2.700 - 2.214
Other 62.00 50.84 T 2.790 2.288
TOTAL= 16.751 13.7386

(1) Av production / acre = 30 mound require 12 nos jute bags

Cost of 12 nos jute bags @ 10 Taka = 120 g L

Misc cost for 12 nos jute bags @ 5 Taka = 80

180 .
(2) Av land tax for different catagories of agricultural land =70.25
(3) Av lone taken = Taka 1500 @ 8% interest for 8 Month
' = Taka B0 / acre

(4) Other cost ='20% of item 1,2 & 3

= 0.20 (180 + 70.25 + 60)
= Tk. B2 per acre '

For the estimating gross pfoduction value, acreage, yield/acre.

b d

are needed to evaluate the data for acreage of different crops
in the pfoject area, collected from thana statistical officer.
For yield/acre of different crop, the approximate average valué

from guestionnaire survey has been taken.
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The total estimate of the gross production value is presented in |

Table 7.23 (d). The net inecremental benefit are then presented

in table 7.7

fable 7.6 @ GROSS PRODUCTION VALUE

ITEMS ACRAGE YIELD/ PRODUCTION RATE RATE - COS COST
ACRE MT FIN ECO FIN ECO
In100000/=

AUS(L) 685.00 20.00  511.19 5896.00 7004.00 30.14 35 80
B.AMAN  750.00 20.00  558.70 5896.00 7004.00 33.00 38.20
.T.AMAN  520.00 25.00. 485.07 5836.00 7004.00 28.60 33.97
BORO(L) 745.00 25.00 . 694.86 5896.00 7004.00 40.98  48.68
BORO - |

(HYV)  2240.00 40.00 3343.28 5896.00 7004.00 197.12 734.18

' JUTE 765.00 25.00 713.62 6700.00 _7956.00 47.81  56.78
VEGETA- '
BLES '770.00 50.080 1436.57 2144.00 2144.00 30.80  30.80

WHEAT 540.00 30.00 604.48 ' 5886.00 8806.00 35.64 53.23 |

OILSEED 270.00 18.00 181.34 8040.00 14416.00 14 .58 . 26.14
PULSES ’480.00 10.00 179.10 8040.00 8040.00 14 .40 14 .40
TOTAL= 473.07 573.17

Table 7.7 : SUMMARY SHEET

A. PROJECT CONDITION

ECO - FIN
1. GROSS PRODUCTION VALUE 334 .00 '~ 230.85
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2. COST OF CUBTIVATION

AY VARIABLE COST’ 136.10 - 136.42
"BY FIXED COST’ 7.00 . 5.70

3. NET BENEFIT . . 180.90 gg.73

\

B. PRESENT CONDITION
1. CROSS PRODUCTION VALUE 573.17 473,.07

2. COST CF CULTIVATION

A) VARIABLE COST 294 .99 | 318.37 :
B) FIXED COST = - 13.74 16.75
3. NET BENEFIT 264 .44 137.95 .
4. NET INCREMENTAL BENEFIT  '70.53 52.23

For calculating inyestment-cost yvear wise cost of project ié
shown in table 7.8 . The manpower required for the cperation of
the project tabled in‘7:9 by following the PP. In thé table 7.10

O & M cost of the project within the project life - period in
shown, is 7.27. With all these tables,fhe finanecial B/C ratio
{table 7.11) and the economic B/C ratio (gable 7l12) ‘are

evalutauted. - N

Table 7.8 : INVESTMENRT COST

YEAR Description of Worksl Financial Conversion Economic
' Cost Factor Cost
'1982-83 Survey and boring 0.73 1.00 0.73
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Land acquisition '16.85 .00 ) -

Earth work. | 22.48 T o071 15..96
‘ProJect overhead 2.96 ) 1.00 2.96
H/Q overhead 6.65 -1.00 6.65
Sub Total: 89.8% 268 .3
1883-84 Land acquisitioﬁ 12.41- ' 0.00
Regulator at Nardana 20.65 0.82 ©18.93,
Earth work 11.2 ‘ 0.71 7.95
Project overhead ©3.27 1.00 . 3.27
Head quarter overhead .7.35 1.00 7.35
Sub Total: 54 .88 35.5
e
1984 -85 Regulator at Nardana 17.84 - 0.82 - 14.83
Regulatar at Bhorra  12.22 0.82  _  10.02
' Project overhead a 2.22 . 1.00 : 2.22
Head guarter overhead 4.98 ,1.00. 4.98
Sub Total 37.28 31.87
1885-88 Regulator at Bhorra 12.47 - 0.82 - 10.22
Project overhead 0.92 1.00 - 0.382
Head gquarter overhead 2.07 . '1.00 - 2.07
Sub Total 15.46 13.21
Total: 556.22 106. 88

Source: Progect proforma of Hashaaan lauhaganj schemes in Mirzapur
Table: 7.8 : Hanpower Requirement for Operation . S
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Type of Employees . Numbers Salary per - Total Wages (Tk.) i
month (Td )] Years 3-50 !

i :3DE 1NO. 1250 15000

II.Skilled Worker: i} |

Surveyor 1NO. _ 500 - 86000 :

III. Unskilled Workers: |

Work-Peon 2NO. 375 Sa00 '

i Total 32000 !

i T.A ‘& Etc 4200 '

i Grand Total ! . 34200 !

o e e T T e e e e /
Ref: Projec; Proforma (PP.) of Hoshajan-Lauvhajong Scheme in

Mirzapur.

Table-7.10: Q_& M COST

/ ___________________________________________________________
YEAR ' FIN | ECO |} FINAL ! ECO ' FIN | ECO
1982- 83 0.342 0.28 0.342 0.28
1983- 84 0.342 0.28 0.342 0.20
1884- 85 0.342 0.28 0.342 0.28
1985- 86 0.342 0.28 0.342 0.20
1986~ 87 0.342 0.28 0.342 0.28
1987- 88 0.342 0.28 0.342 0.20
1888~ 89 0.342 " 0.28 .0.342 ° 0.28
1988- 90 0.342 0.28 0.342 0.20
1dE0- #1 ., 342 0,26 - ’ 0.342 0.28
1991- 92 0.342 0.28 0.342 .20
1882~ 93 0.342 0.28 0.342 0.28
1983~ 94 0.342 -0.28 1.96 1.861 2.302 1.88
19g4- g5 0.342 0.28 - 1.98 1.61 2.302 1.89
18985- 32 0.342 0.28 1.98 1.681 2.302 1.89
Ref : Project Proforma (PP) of Mashajan-Lauhaganj Scheme in Hirzapur

Table 7.11: FINANCIAL B/C RATIO

INVESTHENT O&M = TOTAL DISCOUNT DISCOUNT BENEFIT DISCOUNT

YEAR - COsT COST COST -FACTOR TOT.COST BENEFIT

1982~ 83 43,867 0.342 50.012 4.048 202.35

1983~ 84 54 .88 0.342 55.222 3.518 194 .27

1384- 85 37.28 0.342 37.622 3.059 115.09

1385~ 86 15.48 0.342 15.802 2.686 42.03

18986~ 87 0.342 0.342 2.313 0.789 52.23 +120.81

1987~ 88 0.342 . 0.342 2.011 0.86 52.23 105.03

1888~ 89 0.342 0.342 1.748 0.80 52.23 91.35

1888~ 80 0.342 0.342 1.521 0.52 52.23 79.44

1380- ¢1 0.342 0.342 1.322 0.45 52.23 69.05

1881- 92 0.342 0.342 1.15 0.38 52.23 B8C0.08

1882- 83 0.342 ° 0.342 1 0.34 52,23 52.23

1893- 94 2.302 2.302 0.88696 2.00 52.23 45.42

1884- 95 Z2.302 2.302 0.756 1.74 52.23 39.498

1985-2032 Z2.302 2.302 86.617 15.23 52 23 345.58
127 TOTAL 576.50 850.16

B/C RATIO = 1.85. ,(at 15%)




‘ECONOMIC B/C RATIO

e T e e e e e e e e e e e e e e e = ————— = A A e R e e e e

-DISCOUNT INVEST. O&H LAND TOTAL DISCOUNT DISCOURT BENEFIT DISCOUNT
YEAR COST COST COST COST FACTOR TOT.COST BENEFIT
1882-83 26.3 0.28 0“83'_27.21 4.046 110.08
1883-84 35.95 0.28 1.08 3H.87 3.5 1&8.71
1984-85 31.87 0.28 1.08 33.24 3.058 101.68
1385-86 13.21 0.28 1.08 14.58 2.866-  38.78
19886-87 0.28 1.08 1.37 2.313 3.17 73.54 163.14
1987-88 0.28 1.09 1.37 2.011 2.76° 73.54 141.84

- 1988-89 0.28. 1.09 1.37 1.748 2.40 73.54 123.38
1988-90 0.28 1.09 -1.37 1.521 2.08 73.54 107 .28

’ 1890-91 0.28 1.08 1.37 1.322 1.81 73.54 93.24
1881-92 0.28 1.08 1.37 1.15 ~1.58 73.54 81.24
1982-83 0.28 1.08. 1.37 1.00 1.37 73.54 70.53
1893-34 1.88 1.08 2.88 0.8686 2.59 73 .54 61.33
1984-385 1.88 1.08 2.88.0.756 2.25 73.54 53.31
1985--32 1.88 1.09 2.98 6.817 19.72 73.54 466.71

TOTAL 419.99 i 1418.85
B/C RATIO =

- 3.38 (at 15%)
Q.?.Z Internal Rate of Return‘(IRR) . '

IRR the of
“incremental benefit and present worth of cost equals to zero
computed fer\table 7.13 to 7.14. An interest rate table 7.15 1s
shown for the interest rate of 15% and 40%.

in discount rate that makes present worth net

is

Table 7. 13' Internal Rate of Return (ECO)
TOTAL TOTAL NET DISCOUNT NPV DISCOUNT NPV AT
YEAR BENEFIT COST ° BENEFIT FACTOR AT HIGH "~ FACTOR LOWER
(PV) (PV) (PV) (HIGHER) DISCOUNT (LOWER) DISCOUNT
1882-83 27.21 -=-27.21 28.823 —787.05 4.046° -110.08
1983-84 36.87 -36.87 20.661 -781.77 3.518 -128.71
1984-85 33.24 -33.24 14.758 -490.56 3.059 -101.€8
1385-886 . 14.58 -14.58 10.541 -153.89 _ 2.686 -38.78
1986-87  70.53 1.37 69.16 7.53 520.77 2.313 159.97
1987-88 70.953 1.37 69.16° 5.378 371.94 2.011 139.08
1988-89 70.53 1.37 69.18 3.842 285.71 1.748 120.96
19898-90 70.53 1.37 69.18 2.744 189.78 1.521 105.19
1980-91 70.53 1.37 69.16 1.98 135.55 1.322 91.43
19891-82 70.53 1.37 63.16 1.4 96.82 1.15 79.53
1992-93 "70.53 1.37 69.16 1.00 69.16 1.00 £9.18
1983-94 70.53 2.98 87.558 0.713 48 .16 '0.8698 58.74
1894-85 70.53 2.98 B87.955 0.5102 34.48 0D.7586 51.07
18995-2032 70.53 2.98 67.55 2.500 168.87 6.617 446 .95
TOTAL -208.31 1531.15
128 IRR = 37%




Table 7.14: Internal Rate of Return (FIN)

YEQE TLITAL TOTAL  MNET FINANCIAL N™% DISCONT N
EENEFIT  COST  BENEFIT  FACTOR AT HIBHER  FACTOR AT L OWER
(FV} (FV) C{HIEHER) DISCOUNT (LOWER) . DISCOUNT

LT - SO.01Z  -50.012 2B.92S  -1446.460 4.046 ~D0Z.T
198764 - SRR -BE.P22 20.661 —1140.94 IS8 -194.77
158482 - T7LERT I7.622 0 14,758 -BES,. 9T OS99 —115.09
1953 - 5,802 —15.802 10.541 -166.57 D66 - 42.0F
L5ERE-ET - 0.742  51.888 7.5 THL7Z 0 TRUILE 120,02
158763 0,342 51.888 5.378 27905 2.011 104,75
LR 0.742  51.888  I.B42 . 199.35 1.74%9 50,75 .
198950 0,342 51.888 2,744 142,568 1.521  78.92
- 1990-91 0.342 51,888 1.96 101.70 1,322 68,60
1991~z 07342 51,888 1.4 72 .64 1.15 57.67
. LT 0,342 51.888 1.00 51.89 1.60 5187
199794 TR 49,928 0713 35,460 0.8696 47,42
159455 DUIE 49.928 ¢ 0.5100 25,47 0786 I7.75
19E-D0EE RLOOR O A9.908 2,800 124.87 G617 | TEO.TS

. : o TOTAL * 1946859 )

. : IR =  1B.98%




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

Table 7.32: INTEREST TABLE (FIN)

(F/P,i% N P/F,i% N) (F/P, i% N) (P/F, 1% W)

AT 15% interest At 40% interest } '
PERIOD (1+i)"n 1/¢(1+i)"N (1+1i)"n 1/(1+iJ~N
1 - 1.1500 0.8686 ' 1.4000 0.7143

2 1.3225 0.7561 1.3600 - 0.5102 . .
3 1.5208 0.6575 2.7440 0.3644
4 1.7490 0.5718 3,8418 _ 0.2603
5 2.0114 0.4972 5.3782 o, 0.18589
B 2.3131 0.4323 7.5295 0.1328
7 2.8800 0.3753 10.5414 0.094%8
8 3.0590 0.3269 14.7579. 0.0678
g ~3.51789 0.2843 20.68610 0.0484
10 4 .0458 0.2472 28.8255 0.0346
11 4.86524 0.21289 40.4957 0.0247
12 5.3303 .0.1869 ' 56.69349 0.0176

13 6.1528 0.1825 78.3715 0.0126 '

14 7.0757 0.1413 111.1201 0.0080
15 8.1371 0.1229 155.5881° ¢.0084
186 9.3578 g.1089 - 217.7953 0.0046 .
17- 10.76813 0.0829 304 .9135 0.0033-
i8 12.3755 0.8080 426.8789 0.0023
13 14.2318. 0.0703 587.6304 0.0017
20 16.3685 0.0611 - 836.6826 0.0012
21 18.8215 0.0531 1171.35586 0.000854
22 21.6447 0.04862 1639.8978 0.000810
23 24,8915 0.0402 2295, 85869 0.000436
24 28.6252 0.0348 3214 .1897 0.000311
25 ' 32.8190 0.0304 44399.8796 0.000222
28 37.8568 0.0264 = B6299.8314 0.000158
. 27 43.5353 . 0.0230 8819.7640 0.000113
28 50.06586 © 0.0200 12347 .6896 0.000081
29 - 57.57585 0.0174 17286.7374 0.000058
30 66.2118 0.0151 24201.4324 '0.000041
31 - 76.1435 0.0131 33882.0053 0.000030
32 87.5651 0.0114 47434 .8074 0.000021
33 100.63998 0.008%s BB408.7304 0.000015
34 "115.8048 0.0088 928972 .2225 0.0006011
35 133:.1755 0.0075 130161.1118 0.000008
. 36 153.1519 C.00B85 ¥82225.5562 {0.000005
37 176.12486 0.0057 255155.7788B 0.000004
38 202.5433 0.0048 357182.09801 ¢.000003
39 232.9248 0.0043 500026.9281 0.000002
49 267 .8B35. 0.0037 700037.6968 0.000001
41 308.0431 0.0032 880052.7752 0.0300001
42 354 .2495 0.0028 1372073.8853 0.000001
43 407 .3870 0.0025 1920903.43384 0.009001
44 468.4950 0.0021 268392684.8152 0.00000037
45 538.78693 0.0019 3764870.7413 C.00000027
486 £19.5847 0.0016 5270859.0378 0.0050cC018
47 712.5224 0.0014 7379342.6530 0.00000014
48 819.4007 0.0012 10331079.7142 0.00000010
49 ' 342 .3108 0.0011 14463511.58988 0. 000006007
50 - 1083.8574 0.0008 20248916.2398 0.G0000005
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7.3 : Social-Index -~
~ From the in-depth study of tha sample villages, the S Index in,

calculated from the_follow;ng table 7.33.

Table 7.36: Land Ownership. | ‘
Social Land owned
Class _ . ( % of total land)
Land less - L : . ' - .
Marginal farmer . . . 6.81
{0.01 to 1.00 acre) -

Small farmer ' ’ 31.72
(0.01 to 3.00 acre) ‘ = : -
Hedium Farmers . 27.52
(3.01 to 7.00 acre) o ' ;
Large farmer e 34.45
{ » 7 acre)
100
Z2¥6.61 + 1.5%31.72 + 27.52
Therefore 5_Index = ----- e e
' ' 100
= .88 /

TN

Based on the S = index; the Social Benefit Cost ratio (SB/C) is
found as below. :

Economic SB/C ratio = 2.897
ang Financial SB/C ratio = 1.45
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CHAPTER - . VIII ..
ENYIRONMENTAL IMPACT ASSESSMENT

QF MASHAJAN-LAUHAJANG PROJECT.
%-1 A ” .-.] . ] I E . . R
(a) Clinate | | ,

The <c¢limate of the project grea is essentially typical
monsanic. The dominapt Season are expérieﬂces summer season
from March to June, monsoon season from July to Octoeber and
winter from November. to February. Climatological data for
mashajan- Lauhayjan . project are stérted in Appendix 4.1
which describe the annual -rainfall (mean), Mean monthiy
evaporation mean monthly relative humidity and also mean

house of sunshine/day.

(b) Precipitation

The annual mean rainfall in the project_area is- estimated -
1778mm. Rainfall wvarious considerably from' year to vyear
which sometimes produce critieal affect on dgriculture.

(c) Humidity . . '
Hamidity 1is high slmest throughaut the yesar, Huxiouns
 humidity (about 88 percent) in the month of June and minimum
humidity ( about 64 percent ) in the month cof March.

8.2 Fisheries

The objecfives 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 tbis day,.
the environmental effects of FCDI project could net be
igﬁofed. The donor agencies like the World Bank and Asian
Development Bank have . made it momdatory for project
éppraisal. The general areas of environmental concern- for

FCDI project are : Fisheries, agriculture, Pollution from
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pesticides and fertilizers use, soil degradation/ stability
land use, health agricultural limputs, flora & Fauna ,
morpology, change in surface/ ground water, communication in
both in-land and -water, flood control and drainage and

spocio-economics.

Although for this project, devélopment of %isheries is of
less importance-but as per local people_ opinion of the
project area huge low lying areasflike beé}s & haors,'namely
Hashajan beel, Kumulli beel, Kuralipara haor, Sa;ljana'beel
and Bhyikura haor, &re suitable for fisheries. With
assistance from Government or NGO. Tﬁese low 1yiﬁg areas are
prossible to made fishing aresa. still now some where the thin

is tried in the private sector within the projecf area.

8.3 Land Acguisition ‘

As per Project Proforma (PP) of the project, the net land
required forl acqu{sition is =about 36.42 ha  but actually
amount of land acquistibn during implementation in- orly
16.48 ha (\ BWDB, 1882 ). It was informed that due public
opposition, this disputes remain which causeé incombleteness
of the'projéct during implementation. As a result NECESSary
excavation were not made for which scme where the chanel
sections becomé irregular. At chamari and Fotepur, the bed
1s higher than upstream and the bed which is 1855 than the
design. Due to éll these reasons the bed of Nardana khal
badly slited up ( BQ to 80 cm ), which are greatly hampering
the drainage ability. .

8.4 Rublic Health
.51nce the project has been implemented, it is seeﬁ there is
a little development was found in this sector. Due to socioc
economic development, the people of these area has better.
communication with the town. In Mirzépur_a big hospital was
established under a trust, where the people of the
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surrounding villages may get :free treatment. But
unfortunately ~ in the project area no such NGO or othér
organization has been established to encourage or to give
ideas_of medical health are found. Few peoplé of the project
area uses water of tubewell for drinking purpose. Most of
the project people uses water from canal, ditch or haor for
drinking & washing purpose. Sometimes water of these areas
becomes héavily polluted due to Jugging of_Jute. From which
malaria, disentry and other water .borne dikease 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 people.

8.5 Water Quality

Water quality for fishers : Development of Fisheries in
Bangladesh is a crying demand and  also is a scope of
increase of nétionél income. This pfoject area has a vast
space like pond, ditches beels & haors for fish. Somewhere
fish cultivation ig done-on private sector. Water is fit for
white fish like magur, telapia, rui, katla etc. as per
public opinion.Water -quality for drinking purpose : Water
for drinking purpose.is a tremendous problem 6f this project
area. Most of the people uses water of pbnd, beels and haors
- for drinking purpose. A few hﬁs got shallow tubewell.. At the
begging of the monsoon they do not get water .from these
tubéwells due to fall of water level. No such arrangement
are made from Government level or from any non government
organization (NGQ) éo supply fresh water or t advice how to
get the . same During Jjugging of. jute at the . end of
harvesting, the water of the project 'area begdme severally
pélluted for which shoft of water for drinking as well as

for washing purposes prevail.
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Water guality for irrigation : The people -of the project
area has got gio such‘problem except the people of the areas
ﬁnder mitakhola beel, and Chelota are severally affected
~after -implementation of the project. Due to lack of proper
maintenance & operating of fall board of Bhorra khél
regulator, water with huge sediment enter the area and make
the quality of irrigation water unfit. For the peaple of the
project under this aresa becomexunfortunate.

8.8 Flood Control & Drainade,

Before the project was  implemented, the 'major problem
experienced in the area was early floods 1in March/April
caused by heavy rginfall. The flood water did not recede
gquickly because the drainage capacity of the khal were
insufficiént . As a result poverty and crop damage were
regular phenomenon. Another negative affect of this drailnage
congestion was post monsoon slow drainage. This used to
hamper the harvest.qf Aman, delayed the land Preparation for
Boro and -made cultivation impossible . in the low areas.
Inflow inQo\ 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 was
initiated to improve the pre and post.monsoon drainage of
the.area and to limit the ill effect of flooding.

The project was éeclared its completion in. June, 1986. But
due . to land acquisitiaﬁ- 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 chqmari and Fotepur, the bed is higher than
.upstream and the bed width is less than thHe design. Due to
all this reason the bed of Nardana khal silted up and
greatly hampered - its drainage ability. The outfall of
"Nardana khal at Lauhajang khal river is also badi& silted
up. B
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The Bhorra khal open regulator.- is an "open fall board
regulator system. Due to its irregular operation and proper
maintenance, huge sediment inte the project area and affect

mitakhola, chelota and bhorra.

As per Appraisal Mission 1882, there is proposal tc
construct Ufulki closer at -the outfall of Ufulki khal
protect the inflow during monsoon, but unfortuhately_nb such
structure has yet beenh constructed. The entry of water
through this khal is the 'catchment'leakage of the project-

ared.

8.7. Impact Assessment of Hasﬁajan Lauhajang Project by EIA

.techiniques. !

After donsidering all the fagtors, which afe responsible for
the: environment affect area listed and this affects are
shown in table 8.1 by following the simple checklist
tebhnique; '

~
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Table. 8.1 - - .
Environmental impact assessment of mashajan lauhaganj project’
(simple cheelelist mgthod.) ; :

Fisheries ‘
Public health :
Surface water P
hydrology :
Surface water !
quality - i
Ground water. :
Soils !
Agriculture X
Socio ecenomic ! N

1

1

]

-™

Live stock
Flood control&
drainage N

*
R
¥* X
*
* .
*x
*
¥*

Legend: ) - . '

ST = Short term : LT =Long term " R=-.Reversible
IR Irreversible L =zLocal W= Wide

51 Significant o N =Normal

* ‘Negligible :

HoHonon
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' CHAPTER - IX

-

PISCUSSTON & RECOMMENDATION

~

9.1 Diséuésion . The project work on the impact' assessment
of early implementation éroject. A case study ‘'has been
prepared to reflect the present status of the project and
the development in the post projgct condifionlwith respgct
to pre-project condition of "a EiP prbject Mgshaéang
Lauthajﬁng:Project The project is ewvaluated by consodering
the impact of engineering, agro-socio-econoemic -ana the

envirqnment to fulfill the objectives of the study.

The evaluation is based on same primary as well as secondary

data. With the proper site visit and the-bollecﬁed data, the

~ Lt

- impacts -of various aspects on the i project  hag  been
elabora£ely dis;uésed._1992—93 is taken as the reference
year.rThe survey guestionnaire was prepared in accordance
ﬁith the objecgives . Each and every‘.questiﬁn were simple

and open ended.

The primary data were. supplemented by indepth investigation
and observation in the field. Such information were
collected through informal interview and group discussion
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with Qavions guartos including general <farmers and the
villageré. Also interview with the openion leaders like
union parishad member, school teachers etc. Large-voiume‘ of
institutional of secondary level data had beenl collected
from the thaﬁa officers in the project a;ea, publiéhed

documents of BSS and also form the concerrted offices:

The selection of thé sample silages are 10 which 1is
\

sidpieienk kit bhe dusbess gf Mikegviews is shaut 110 wha ek
are not sufticient. This is only due to short of manpower,
adequafe‘fund and time constrﬁnits; However maximum efforts
was given to thg sumple as'representative‘as possible. The

facts and figures from the study are discussed below.

N \

Engineering study

1. The project ”Hashajangl Lauvhajong" iz =ituatsd {s in
Mirzapur thana (upazilla) unaer Tangail District about
24 EKm. south sast of Tangsil town. The Lanhajong any
river is in the'north-east and the Bansi ri;er ;s in
. south west of the project area. The gross' area is

around 4450 and the net‘beanited area 1s about
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1620ha. There arelébout 32 nos viliages are found
witﬁiﬁ th;‘project under the Anaitgrﬁ and Bagail union.
Only two structureé: 1 vent open fall board system
resulator 1n bhorra and 2 vent_regulator in Nardana a;d
Three main khais: Bharra khai, Nardana khal and’
Nandapur khal afa found in_the projects.,
The topography of the project area is'a saucer type
with variation of land from (+) 6.70 m (pwd) to 8.23m
(?Wa) overland flgwkdominant above 7.7 m(PWD). When
the 'level below this point, outflow takéé place énly
through the three khals, directed towards th; Luhaganj
-five;. fhe rivér -bank has a level of 8.é3 PWD. The
crops in\ the beel aress 'Will be-dﬁmaged. When the
Luhaganj river at the outfall of' the Nardana khal raise
above 5.34m (PWD)\ some evefy low 'i&ing area can not
below the off optimal as this lgyél are below level (
Kuﬁilee beel, Chowbaria beel ).There 1is = cétchm;ﬁt

leakage through Ufulki khal is found 1in the 'project..
Where a couser was proposed in designing the‘project.
In the PPP, the land eguation is about ha but actually
ha land is made which is about % of total % less.
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Due to land equation. problem, same section of the

threekhals were not excavated as per 6esign for which

~wa{ef flows through the khals is irregular.

Siltation is one of the major problems of the' project
area. In case of Bhorra regplator, Eﬁe tall bOard is
normally begin md difficult to operate and needs huge
repair for wh;ch heavy sediment water flows inspilite of
the closigg th?qugh silt‘for which area under mi£gkhola'
beel and Chelota béei and seriously affected. Due to
miéoéerating of the gate of reguiator at Nardana, same

thing 1is hapﬁening. At Fotehpur and Chamari the bed

becopes. higher than U/S and width becomes less than

N Al

the design which hampérs drainage facilities.

Two sluice commiﬁtee area[are exist. One .for Bhorra
Redfulator. « and another for ‘Fhe Nardana _regulator.
Generally member of theée committee are influential’
people of the different area of the project for which
due to misprision the gates, availébility of irrigafion
'ﬁater‘ of draining of rain water becones sometiﬁes
unmanaggable. No standard practices are folloéed for
the operation of the gates of these two regulafors.
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Practically no of O & M works has béen-‘performed since
the project was started. Fund aﬁailagility and absence
‘of'sﬁecific maintenance échedule are . .the key constants.
Although there is a fund after the project starteq but
exhausted to mitigate the previous liabilities.
Generally For after complet in of ané'EIP prdjeéts it~

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

funds, it is not possible to maintalned.

Variation in design and the  evacuation stage are as
follows:

In appraisal nmission }eport 4-vent regulatorl‘was
propp;ed to Le constructedat Nardaﬁa but in execution
2-vent regulator was built.

The Bhorra regulator was modified due to Hemand of
_100&1"people is Hay 1885 to have vehicle passing.in
addition to the.béat.crossing type structuré.

The 1is no clouser at Ufulki has vyet been_conét;ucted
although there wés a proposal in the design.

Land equation is % less although the project was

delivered its completion in 1988:
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1. --A%efage size . of family in the broject area is B.34
where it is 5.21 for lend-lease terms (cdnvert) and 8.8
for large firm '(highest).

2? The male and female ratio in the “project are is 57:43
whHich is sharply constructed with national sex ratio

51:48 . Highest number of male number " is observed in

medium farms and lowest in small farms.

f

) @ .
3. The main age of the family head is 50.4 vears and for

the members is 25.03 years.

N\
TN

\

4, In the project mrea, the most important-occupation'is

agriculture ( 49.7% )

The principal occupation of 80% headslof lend-lease is sate
of labour to the land holding groups. Agriculture is
principal .occupation for 50% @f he head marginal household
and. 33%.have‘ sate this labour and the res£ have - this

occupation like business, fisheries.
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3. IThe literacy rate of the heads of the sample is not
Satisfaétory. Only 29% have achieved‘ reasonable

- satisfactory levél . of education where T3% are -
iiliterate. The literacy percentage is somewhat higher

i the large terms +than the smaller. Which indicates

the access to education is conditioneld by areas

R The agricﬁltufﬁ.ullubmﬁf Hetierglly geta m Heily wapgs of
Tk.50/= and £wo meal ih peak season and tk.40/= dg'ona
meal in off _season. Some of the big farmer appoint a
labour as seaéonal basis_or vearly. They pay ——1k306/:
per month with food and clothes. At least 22.12% of all
ﬁousehold ﬁave someoné in the hansehold work as a.daily
wage iabour. These people obvioésly cdﬁes from
lend-lease and marginal group.
7. About 82"4Z‘Qf incomé of all sample household comes
from agricultural sources. Averagde “income of Large
farmers from ‘the agri&ultural‘ sources is about 8.5

times larger than the income of lend-lease-

Average income from all soruces of the sample household in

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

5\
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3.5 time hiéher for the large farmer thad the lend—lease.

The average‘per capita income is the 24.55 which is much

lower than the national average. Due to tow per capita

iﬁcome; the farmers find no optimum aécessibility to modern

input and fechnology for agrigultura; development.

8. The copping patfern changes is seen.'éo,be-predominate
in Amaon,Boro(hyv) and Robi due to post 'ponsoqn

‘duainage facilities.

9. The bropping indensity in the pre-project condition was

124% but at the post project condition it is 172.58%.

N

10. It is gbserve that adoption of new technologies have
diffused more slowly amEng the.target -group farmers
than that the non target group farmérs is obviously due
to their inability to buy costly iﬁputs of the packgge
and lack of adequate knowledge.: It also be found that
all the non target group fargers have. now adopted the
new technologies whereas:  due to poverty and 1lack of
access to cultivabie 1and,i£he percentage of a option
of new technologies among the target group farmers

remain considerably low.
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11. No NGO. br any such. organizétion are found in the
project ares from where the poor people of the area get

financial as well as technical assistance.

12. The economie indicates as Ealdulated are tabulated as

- 3

below . Ty

Pre Project Post Project

e T e —

!
Economic Indicates i

7

l
r —1~ T ]

FIN | ECO | FIN | ECO 3

" 1 — ]
- - I I I !
l.Benefit Cost ratio(atiS%), 1.07 | 2.48 , 1.65 , 3.8 j
‘2.Internal rate of return |16.20%] 32% | 16.88% | 37% J
3.5_index (0.8) | | | | 0.88 | 0.88 |
4.SB/C ratio = y | | 1.45 | 2.97 |
. I H 1 1 J

From above it is seen that every indicators show positive
' . v V.
effect of the préject-although the project could not get any
‘assistance from any organization. Only S-index is 0.88 which
. , . _

is 0.9 for all over Bangladesh.
Eavirooment

1. Due to land acquisition problem, the section of many
khals become irregular for which water could nét able to
drain

148




out at the end of post monsoon. S0 with fariher study O & M

“ P

measures are to be taken.

-

2. Public health development is not satisfactory. Due to
“digging of jute, water is polluted. At that period
different type of water borne dieses evolves. No

medical facilities within the project &drea from

government level or private sector 1s seen for . which

Il
poor people get no modern medic¢al facilities. '

3. Water gquality for aeration purpose is good but scarcity
of drinking water becomes tremendous during judging of

jute. Very small numbers of tubewells are seen in the

.
N

project area.

There is a huge scope of fisheries in the project area but
due to lack of adequaﬁe knowledge this sector is deprived

from any modern concept.
4. Livestoeck in .the project area 1is -not prospective
because of small grazing field and lack of adequate

knowledge. ) : .
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Actually the projebt is =a flood control and drainage

scheme. Most of the 'land within the project . is low~-

"lying. The operation the gates of the two regulator are

very much irregular for which the project has suffered

since its implementation. Moreover catchment leakage

-

from Ufulki khal affect the project very much

-

Photograph 1 to. 6 show the poor maintenance of the

project.

8.2 Recommendation.

More study is:-needed to evalqate the projects properly.
One guard /khalashi 'is  to be appointed for each gate
operation.

Maintenace schedule is to be maintained to aétive- the
target. Hainténance budget.is to by‘providgd far smooth
opeation of the project.

Clouser af Ufulki is to be construcfgd to avoid the
catchment leakage.

All the khals are to excavated as per design.

Adequate modern facilities are be. proviaed from
governm%nt and non government leQel to -encoerage the

farmer for using modern technological package.
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- NGO or. like organization Should'éome forWara to help
the pebple of'the ?roject.to adopt'family‘planning ; to
encourage the male / fema%e_iﬁ handicrapt, fishing ‘and
'other soures of income generation. -

- ‘Illiteracy is oﬁe of the set back ef develbﬁment. The

--government should_steps_ ahéad to include the project

: people in education.
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' . - . .
PHOTOGR \'H=1: Bhorra Regulator(Showing weeids are | . )
. grown in the (/s which constrict . . »
il a - - - Wuter fth'. . e — - " ) . -

S T mt., % : \

T i o i it St sy s

- . PHCTOGRAI-2: Bhorra Regulatoc{shewing damaged |
- = cm approach-droand and St6p logs are = .
Kept dinto open air instead ol ‘ N
' store) . .,
’ l-4. Xa- . I e e drius
. - .

pinday, at




PHCTOGRAVII=5: Nardana Regulator{Showing poor - .
maintenance works) '

. . Frat)

PHOTOGRAPH-G: Nardana Regu lator(shown loosen
-protective works at u/s,usual
Washing & bathing are to prohibited. ' “
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APPENDIX - . A - Villages in the Sub—project Area

Name of «~ Name of Area of Estimated Estimated'
- Union Village ’ Village . Household Populﬁt?on
Anitara = agchamar 293 . 151 796
do Aghaid 62 59 ' 418
do _ . Anitara . 223 . 183 - 981
do Atghari 236 101 . 666
do . Badebharra 210 L 30 163
do 'Banguri = 213 - 107 699
k do Chaubaria 173 75 478
do i Datpara - 235 114 804
do Dhuparia B89 . ' 54 338
do Fatehpur 457 599" - 3253
do ‘ Jagsat ' /)
_ Bharra 272 ' 94 B73 -
do ‘Klamjani 111 . B1 363
do Laksmandra 277 B5 458
do " Mamudpur 914 502 2752
do . .+ Mahadinagar427 272 . 1588
 do | ‘Mashajan 244 131 778
do ' Panchdana 150 . 76 430
do Sukla 265 - 182 1036
"Banail ' Bade ' o '
| Halalia 196 74 ' 475
do Banail 189 136 ggs .-
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 .348 170 1117




Jumurky
do
do

Gramatia
Halalia
Racalipara
Kazirhara
Kﬁralipara
Majhalia
Ndardana
Namdarpur
Panchamari
Panisail
Patuli
Sailjana

Teghari

Chuduria
Gunatia
Ufulki

543
186
85
253 .
82

- 231

198
205

485
176"

" 119

74

432
387
807

158
66
84
104
g7
184

145 -

108

.81

235
119
66
a2

273
378

424

1083
414
551
617
630
1122
1021
763"
560
1441
699
360
231

1673
2285
2653




_ APPENDIX - B
‘Climatological Data for

Project

San_ln;Lig.aj:m

8)

1.
2.
by
c)
d>
. 3 !
a)
b)
4.
a)
b
5.
a)
b)

Annual rainfall{mean) in mm.

Monthly temp. in o C

mean maximum,
mean minimum
Highest

Lowest

Mean monthly Evaporation (mm)
Maximum

Hinimum

Hean monthly relative humidity
{(in %)

maximum _ - '

maximum

Mean ‘hours of sunshine/day
Maximum (Hours )

Maximum {(Houes )

s

Hsshajaﬁ—ﬁauhaganj
: ling

1778

29.68(April)

19.00(Jan)

43.88(April)
5.00(Jan~-Feb)

170
55.88

8 (June)
84 (Mar)

9.2 (Nov)
. 5.7(June-Sept)




APPENDIX - C

Maximum Water Level in river Bapsi at Mirzapur

Year Hax ¥/L Year Min H/L- Year Max W/L
(+)m PWD + M PWD "o+ M PWD.

mmmemmmmmmmmmemmmenmmemeen e e

1958 10.21 1969 9.03 1880 10.32

1959 08 1870 10.20 1981  8.47

1960 .70 1871 9.02

1961 87 1972 8.60

1862 10.34 1973 g.22

1883 .28 1874 8.77

1964 g.73 1875 8.00

1965 g.18 1878 7.78

1966 8.63 1877 8.97

1967 8.55 1978 . 7.89

1968 3.51 1879 8.089

e e m e e e v e e R AL AL A e e e . 4 e et e b - e —— . — mm




APPENDIX - D

‘Maximum & Minimum-Water Level at Nardana

4

Period : , Maximbm W/L . Minimum W/L
| S .+ (m) PWD "+ m PWD
©1972-73 | ~ 9.80 3.89
1973-74 . 10.37 | 4.93
1974-75 10.84 o 4.53
1977-78 - 10.02 3.20
1978-79 . 8.01 3.08

Ref: BETS, 1988




APPENDIX- &

Design parameter used for Drainage khsal

-

L -

S1 .Drainage khal Catchment: Length:Bed Level:Long Av.bed:Side: Max
No . 7 ares (km) at outfall slope width slope  dis.
{sq.km) ' n (PWD) (m) (cumec)
1. Nardana 27.20 11.80 +3.68 1:10000 6.80 2:3 _8.50
2. Namderpur 5.12 - +3.98 1:10000 1.52 2:3 1.53

{(Branch of %};J)
3. Ufulki ‘ 2.80 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




Resign

(i)
(11)

(iii)
(iv)
(v

(vi)
(vii)
(viii)
(ix)
(x)
(x1i)
(x1i)

Pesign
(i)

(i1)

(3311)

(iv) -

{(v)

(vi)
{(vii)
(viii)
(ix)
(x)

(x1).

{(xii)

. APPENDIX - F
:‘ - -

Catchment area
Lowest level of area to drain
(11.70 km from structure)

Average ground level of the Qdéin
Highest flood level ‘in the basin
Highest flood level of the outfall
river

Road cerest level
Design discharge oo
Lower W.level of the outfall river
Invert: level. o
Floor length N
Depth of cut off

Block prqtection

~

wall
length

APPENDIX - G
T om I -

Catchment

.

area

Av. discharge (design)
‘Peak discharge ‘
Average gorund level of the .

basin area.

3049 ha.

+4 .85 nm
+7.30
+10.34

=

=]

+10.83

+11.58

+12.58
+3.05
+3.88
8.76
3.886
68.09.

m

m

m

(approx. )
(PWD)

(PWD)
(PWD) -

m (PWD)

(PWD)

cumec

(PWD)
(PWD)

1831
(APPTOX)
8.088 cumec.
14 cumec.
+8.23 m (PWD)

Lowest ground level of the basin +
excluding beel area

Highest water level at outfall river 1
waest Water level l +
Crest level of the structure t+1
Invert.level ' +
.Length of the apron 1
Block protection lenéth

Depth of cut off wall

6

0.
5.
2.
3.
1.
7.
?.

.40

89
28
19
81
28
62
05

ha

m (?WD)
m (PWD)
(PWD)
(PWD)
(PWD)H

m

m

m

m

it}




CONSTRUCTION COST  ° - APPENDIX- H

e . Comparative construction cost of components.
“(Cost in 00000 Tk.)

Components : (appraisal) : P.P. (Final) tActual cost

:duantity : Cost :Quantity”: Coét :duantity:Cost

T T T T T T T T T T T T T T T e T T R e e e e e e M e e e e . A = — o

Earth work in-22.1 Em 62.1 15.29 Kn 27.70 N/A 33.68
drainage chaﬁngl
Regulator at 1 No. 40.3 1 No. 35,00 1 No 38 .49
Nardana 4 vent 4 vent 2 vent
Regulator. 1 No. 25.9 1 No. 22.50 1 No.~  24.89
at Bhorra. 2 vent 2 vent 1 vent open
128.3 85.2 96.88
Contingency 5% B.4
134 B85.2 96 .86
Project overhead 6.5% - 8.8 8% 6.82 7.4% 7.17
Land acquisition 36.42ha 36.0 36.42 ha 86.00 16.48ha 29.26
. 173.5 128.02 « 133.29
Survey & boring - - " L.S. ©0.73
178.5 128.02 134 .02
HQ . ove;head 2.2% 3.9 2.5% 3.20 16.80% 22.20
Cost escallation
included in above Cost L.S. 19.28
Total: 183.4 150.351 156.22
- (3.8% above P.P.)

1) Source - ETP- cell BWDB -
2) Year of PP : 1882, year of construction : 1982 and vyear
of completion : 18BB-87.




CONSTRUCTION COST

" Construction cust of different components are given in componentwise cost.

. APPENDIX - L

(00000 TK)
1. Re excavation of khals (15.29 Km).
1, Nardona khal . 24 .55
' ii, Bhorra khal ' 6.59 ‘
ii1. Nandanpur khal . ‘ 0.83
iv. Hossain Bari khal.- 0.32
' Mitakhola khal 1.39
33.68
2. Construction of nardana
Z-vent (1.52 x 1.83 m 2) 36.49.
régulator '
S;ICons;ruction'pf open, '
regulator on Bhorra kha1 B
(1-vent 3x8.38.m 2) 24.69
4. Survey and boring ' 0.73
5. Project overhead (7.4%) " o7.17
6. 'Land acquisition (16.48 ha) 29.28
) 7. HQ. Overhead (18.8%) ' 22,20 .
Total cost of the ﬁroject' 156,22

Source- EIP-cell BWDB.




APPENDIX - J

Mashajan- Lauhaganj Project -

Questionnaire for Household Survey

Sample No. Stratum

Name of Respondent

Village

Union

Thana
(Upazila)

District

Supervisor _ : ' Enumerator




A- AGRO- SOCIO~ ECONOMIC STUDY

1. Information on population, education and
occcupation of the members of household

" ) /

Serial ! ‘Relationship ' Age ' Sex ' Marital ' Educa- ' Occupa
No. ' with head ' ' ' gtatus ' tion Y tion

For Sex M= Male, F = Female

For Marital Status: S= Single, M = Married, W = Widow,

D= Divorced, SP=Separated.
LA
LO=0ther Labcur, S

For Occupation: Agricultural Labour,

C= Cultivation,

Services, B=

F= Fishery, SI = Small Industry

Business,

[ . -
\
~

2. Land Ownership

(A) Cuitivable: ' Acreage

(i) Single Crop

(ii) Double crop

{iii) Triple crop -

{iv) Current fallow

(B) Non-cultivable;:

(i)
(ii)
(iii)
(iv)
(v)

(C) No.of plots s.vvevninnenanna.

Homestead

Pond/Ditches

Orchard/Garden
Fallow land

Others

Total




~

. . (D) Area leased in - - . Single/DouBle/Triple
(E) Area.rented in _. . single/Do__uble/Triple
(F) Area share cropped in _ Single/Double/Triple
(G) Area rented out : : Single/Double/Triple
(H) Share cropped out _ Single/Double/Triple
3., System of Share Cropﬁing - | _ Proﬁdrtion of
_ ~ ". Owner Share cropper

(a) Input-sharing

kb} Crop-sharing ) .

~ . . . -
‘4. Irrigation

(i) Method of Irrigation Ownership Area
(1) Owned:individual/ " {in acres)
by group. . -

+ (ii) Rented

(a) DTW

(b) STW N
(c)'qup

(d) Hand Tubewell

{e) Indigeneous - .

5. Livestock K '
—e Number Value

(a) Working cattle
(b) Milk cows/buffgloes

{c) Other cattle _
{d) Gouats/Sheep ' .

(e) Poultry
{checken,duck,fowl etc.)




.

6, Cropping pattern,area and production in 1992

L]

I1f there were

Rainfed : Irrigated
‘erop damages,

' Area. ' Produc- ! Area ! Prodﬁc- .
{in acres) ' tion(Mds} (in acres)' “tion(mds)' specify

Crobs

-

' ' 1985 19801 1985 ' 1985 1980 1985 , reasons*
] 1 [ -t 1 i i 1 1992 1992

A+ Rabi

1.Boro-HYV

‘2.Boro-LV

3.Wheat-Hyv

4.wWheat-LV- !
5.Pulses

6.0il-seeds

7.Potato

B.Vegetables

9,Chilli

10.0thers -
(specify) ‘ e

B. Kharif-}I
"11.B.Aus HYV
12.3.Aus LIV
13.B.Aus LV
14.T.Aus HYV
"15,T.Aus LIV
16.T.Aus LV
17.Mixed Aus
18.Jute
19.0thers ~

Cs Kharif-II

20.T.Aman Hyv . : K
21.FT.Aman LIV

22.T.Aman LV

23.8. Aman

24.Mixed Aman

25.0thers "

D.Perennial crops

26.Sugarcane

é?.Others

* Code : (1) Flood,(2) Draught,(3) Salinity,(4) Pest
(5) Others (specify) :




7« Information on'Marketing:

(a) Provide Information on the follow1ng

Y Quantity T Price T Type 0T TCGET GY PIACE Y WHel * IZhest T Lowest

Name of Crops ' Sold v per 1+ Trans- ¢+ Trans- of 4 go1d' price + price
' (mds) maund ' port(*)r port Sale "(month of the ' of the
' (Tk) ¢ Tk ) **) ' year ' year
v | o ' 1 v '+ (Tk)} W(Tk )
1 v2 B v 4 v 5 (3 v 7 ' B T g

Aman paddy

Aus | .
Boro

Wh%at

Jute

Other

T

(*) Type of transport used:
(1) Head 1load (2) Bullock cart (3) Boat - {(4) Truck

{5) Rickshaw ~ (6) Others(specify)

{**) Product sold at

{1) Farm gate (2} home (3) local market ' {4) distant market
(b} 1f you could not sell your produce at highest price, stite reasons:

{1) Lack of storage fakility

(2) want of money for household expenses
(3) For repayment of debt '

(4) Need for next farm expenses

{5) Other needs(speéify)

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

(In miles) :




i
-

8. Household Inceme (Annual, 1992)

Tk.

(a) Income from Crop : ,
(b) Income from broduce other than crop:
Banboo Tk.
Fruits. : TK » i}
Wood/Cane Tk
Straw Tk. N
Jute stick Tk .
Others Tk.
(¢) Off-Farm Income, 1982; \
Source of . ‘~ : Quantltyr ' Price .' Value
Income ) _ : ' '
(a) Milk N
(b) Eggs L .
(c.) Meét \

{d) Duck/Chicken etc.
(e} Fish

(f) Others(specify)




-

{d), Income from Services, Trade and Commerce, 1992

L3

Sources of
Income

Amount
{in taka)

Labour

Trade

Service | )

Other occupations
(specify)

9, Household Expenditure.in 1992:

Total (Tk)

Items

Value

| (in taka)

Food

Clothing

Fuel

Education ' .
‘Medical
Ornaments
Furniture
Transport
Housing
Festivals

Others

Total Tk.




10. Labour use

at different stages of farm production 1992

Area. " Seedling ' Land pre- ! Weeding ' Irrigation ' Spraying/ *Harvesting ' Others !
- As Crops cultivated t ' paration ! ! t Fertilizer ' and Thresh- (specify)
' 1-and sowing ! ! ' 'ing v '
t 1] ] v 1 'l T ] ] t t : T 1] [] t
'FL ,uL ,FL ML | FL UL ,FL WL [ FL ,HL | FL [ HL | FL _HL ,
Local B
.« Aus
B4 YV
By Local e
«Aman
N 7 ) _
T.AUS il.ocal
HYV .
T-Al!lan Local -
HYV
Boro Local
. HYV
Sugarcane
Potatoes
'China?
Pulses ' _ .
- Chilli
Onion )
Others(specify) .
B.Wage rate
' FL = Farm Labour; HL = Hired Labour




~

11, Farm Expenditure other than Labour Cost: 1992 -

Itens

{ Cost (Tk.}

Seeds

U;ea |

TSP

‘MP

DAP

Cow dung
Pesticidés -
Irrigation |
eriﬁg Bullocks
Feed of Cattle -

Veterinary
rerd o

Transport

Agricultural implements~
Land rent

Taxes

Iusurance

Others

Total (TK.)




12. Farm Assets ' ‘value
{in taka)

(a) Land value

-(b) Farm implements

i

{c) Houses

(d) 1Industrial capital

(e) Other busineés capital

(f) Household assets

LY . #

(g} Financial assets

(insurance,shares, bank deposit)

13. lUse of Modern Prattices:

Items i . ] Recommended Dose* § Partial i Nil/
¢ § dose § Negligible

(a) Fertilizer
{(b) Insecpicides
{c) HYV seeds
(dj Irrigation . l s

{e) Other practices

* InfOrmatlon on Recommended Dose of ferftilizer of different
varieties Per acre for different crops. is supplied to the
Enumerator.




.

14,.: Irrigation Cost Cropwise 1892

crops Cost .
(in taka)
Rice: Aus i
Aman .
Boro ’
wﬁeat .
Chilli
Potatoes
Sugarcane -
vegetables

Others(specify)

‘Total

..

.

15. 1Is the -present extension service

sufficient:

Yes - No
If' No', what is your suggestion

16. Do you have any temporary fallow

If 'Yes', what are the reasons -7

{1} Lack of moisture in soil

Stagnant water

prought (lack of rainfull)

Too much moisture

Others (specify)

pifficulties in field preparation .

?

LR R A A N L L R R R B N R O N B I I

land ?

i

Yes No T




17. Use of fertilizer and pesticides . _ .
¢ " 1982 N © 1992
¢ Quantliiy ¥ price 3Quant1ty I Price
] § §
Urea
. TSP ¢ o -
‘MP

Cow dung

Pesticides

18. Farmer's Indebtedness:

QAmouﬁt { Amount  § Amount { Interest §{ Pur- ¢ Amount

. . ' ., B of f of money § 6f out- [ rate § pose {§ repaid
- Sources of Credit) ., eqit {§actually § standingd ] {in
. ' ' . .V applied { borrowed { loan’ [ { $ 1991-92
. § for 1982¢% in 1992 § { ) '} o |
) 0 i ¢ ) § [
Commercial Bank )
Cooperatives ' ' .

Other financial
institutions

Mohajans

Relatives

Cthers




.19, Do you face ann problem due to construction of Project 7

Yes L No
If 'Yes', —what,are these problems ?
.{(a) Jute retting problem | .
(b)f Lack of drainage , .
(c¢) Decrease in soil fertility
(d) Non-availability of flood watef
(e) Scarcity of fish
(f) .inland water transportation problem
() Others (spécify)‘

20. Has,the Project benefited'you ?

»

Yes No .

21, If 'Yes', how ?

N .
erosion

a) Protecting flood b) Protecting . _ ¢) Protecting sand
deposition d) Increasing agricultural yield _ e) Improving

. , o -
transportation - f} Increasing irrigation facilities

g} Others

22. Do you intend to maintain the project components even if no further
assistance 1s glven by the government in this respect 2.

Yes' . If yeas, why 7

No If no, why ?

23. What are the obstacles in maintaining/preserving the project component.?

Ay
s,

24. what is your suggestion for maintaining the project component 2




-~

-~ " 25. Do you think that the project has been effective

. Yes No

If 'Yes', how 7 i) Intensity decrease

~

ii) Frequency decrease

26, If partially éffective or not at all effective, how do you
think 1t may be made More elfective 7

i)
ii) -

iii)

27. Did you get any assistance for agricultural purposes
from the following institutions in 1992 2

"

] ) '0 Types ol Assistances
Name of Institutions §Finan- 1 “Advice on il
N f cial K 2 b3 b 4
_ Directorate of
Agriculgkure -
BADC '
BRRDB .
Non-Govt.Organisation
Other input supplying
‘agencies(specify)
L ] 3 3 -
Advice on input use 1 .
" improved cultivation 2
" Marketing 3 s '

" Miscellaneous
activities . 4




28. Do you faca ény drainage problem 2

Yes No
If 'Yes', what are the problems
i) Water logging
ii} Rain water sthgnation

5

iii) Others

29, Wwhat are your urgent needs ? (Tick the appropriate ones)

Credit ' Water - Feftilizer ’ Insecticides‘
HYV seeds - Plant protection . Improvementnéf ;ohds
.Improved markeiing . Draft_animals Agricultural l
implements ' Others specify !
30. Farm Implements hs;d Madern Impleﬁents Uséd

a) Plough ‘\ ._. S a) -T¥actor

b) Harrow/ladder | , b} Power tille.r _

c) Weeder , ' e) Thresher

d) sickle ) d) Mower

e) Rake - o - e) Truck

1
£) Spade _ S

Ag) Tubewell/Earthen well

h) Doon or other -devices




»

31. Information on Industries:
{a) Mention the name of Cottage Industry (if you, have):

{1) Cane/Bamboo/Wood
(2) Handloom

(3) Pottery . . ’
{(4) Rice husking

{5) Blacksmith

{(6) Ghani.(oil—crusher)

{(7) Shoeimaking

(8) Boldsmith

(9) Others (specify)

(b) Name of the Heavy Industry(if you have):

(1) A

(2) ' -
(3)

(4)

32. Information on Sqecial Facilities:

Facilities ‘ 0. Number

Distance from
respondent's house

Primary School

Secondary Schobl

College

Health Centre

Youth Club

ﬁecreation facilities .
Market place .

- -

Dispendary
Co-operative society

Welfare organisation’ -




33. Is therehany rural organization in your village 7

’

Yes No
If tYes', name the relevanf one:
(1) Farmer's Co-operative (KSS)
(2) Fishermgn's Co-operative
(3) Qeavers Co-operative
(4) Multi~purpose society .~

(5) Other (specify)

34. Are you a-member of any of the above organizations ?

Yes No
If 'Yes'!, name the relevant organization.'
Do you gét any assistance from them é
Ye No

If tyest', what tybe of assistance do- you get ?
- (li Financial .

{2) Inbut supply

(Advice

- ‘\

35.{a) Are you and your wife interested in family planning programme:

(1) Yes, practise

(2i Yes, but do net practise
(3) No

(b) pid you have aﬁy contact with family planning worker ?
If Yes,
*®

(1) How often :; monthly/half-yearly

(2) where : Hlome/Family Planning Office/Rural Health Centre




-

36. {a) What are the main sources of your drinking water ?

- ' (1) hand tube-wll

) (2) Ponds

(3) Well

(4)_river

(5) others

(bj Distance of water sources from household.

yards

{c) Is there any scarcity of water in certain season 2

(1) Yes . " (2) No
If 'vYes', specjfy' . -
(1) . B "‘

(2)

37. Housidg'lndicators(Tick as appropriate)

(a) Type of ownership:

.

(1) OwN : (2) Rented
(b) Type of roofing : Tin/Asbestes/briék/straw/dthef

{c) Type of wall : Tin/Wood/bamboo/June stick/mud/brick

(d) No. of rooms.'




-

MASHAJAN - LAUHAGANJ PROJECT

. B. Questionnaire for Engineering & gnvironmental Study.

1. Do you think that the project objectives are

[:] To increase the Boro/Transplﬁnted/Rabi production by irrigation.

[:] Flood contrgl I:l Drainage of excess water.

D Flood control & drainage

2. Have you got any benefit from the project.
[ ves 1 vo.

[:] 1f partly, give the reason.

3(a). If it possible to achieve flood control:with the project.

E Yes. E] No.

[:j if partly give the reasons.

(b) what you think if the project does not able to control flood.

t:J Inadequacy. of drainage canal

t:j Pfoper operation & maintenance of the canal is necded.
E:] Canal needs redesign.
.

t:i Other, specify. ) e




4(a) Is the project able to providé you adeguate irrigation

"water when needed.

. I:] Yes ,I:] No.
{:] Adequate water is not available

(b) What are the ﬁeasures/steps are to be takeﬁ'for getti?g the

necessary irrigation water

‘To increase water supply in canal.
To increase the number of pump & tubéwell.
To increase the working rate of'existing pump & tubewell

Need of proper maintenance ¢! works of canal.

To increase the number of canal

nfludsiuings

To distribute water through suitable éommitteé.
{(c) The exigtihg khals/canals are not sufficient.
T ves [ .
(d) If answer is no, what are the problems yéu have.
I:l No water drain khal when needed

t:l Inadequate supply due to smaller section.

5.(a}) Is the irrigation water is of good duality.

T ves - T No. . T No 1DEA

[}
(b) If'irrigation water is'not suitable, what are the problems

‘.

you have.

[] salinity [I No Idea. .




6(a) whether the heavy rainfall or flood water receds smoothly.

[:Iu - Yes I:] No

- ¢
[

(b) If né, the crops are affected by stdgnant w;tér
D Yes | ' D | No ".

(c) Crop Areas affected gy'staguant fdter'
1 [1ws Oew 'EI Full

+

(a) In what season/time,drainage problems are secen.

[:j Boro [:] T;ansplanped [:r Rabi

7. Is there. any delay in cropping after the recession of flood water
in 1987 & 1988 e . L0

Al
~

[:] No such delay
[-’ Boro / Aman
[i] Rabi crops

. [ij Others specify:

[y
o

'8. Is the proyver operation & maintqnance work are goosg

in thc‘prdject;
Irrigation canal * [:T Yes : [:I No

Sluice gate E:J,Yes 1 No _ .

If no, mention the reasons,




'

g, whether the * gluice géte or Regulators are working as per need.

(a} Regulator . 1:] Yes [] No.
If answer is no, the problems are
Created water logging due to operation.

Gates are not closed properly.

Needs maintenance work. -

opuuou

Other, specify

(b) Sluice gate S E:I.Yes J:] No. .‘ —

If no, mention the reasons

~ A

10(a) Wastage. of irrigation water is seen.

D Yes 1 No.
(b} If yes, tﬂe reasons are
[:j Irrigation water overflanked the khal/canal;
[C1 Crack in khal, rat-hole or éiltation in bed

[:j People uses water willingly.

‘:'! Section 18 large in compared to supply

t:] Water lqggihg.

-

11. Fellewing problems are seen-for the econstruction of the pro ject

[ ] Navigation problem due to construction of gate.
E:j Road communication hampered for the construction ‘of khal or canal.

[1 New road communications are developed.

[:j Cther problem,

‘ ] Other facilities,




12. Do you think that both water from the river/khal and underground

water by Deep tubewell ‘are needed for irrigation purposes.

Yes, why

No, why

13(a) Is all the pumps are sufficient in" project area

[:] -Excess _
E:j sShort

.[:] No idea

(b) If pumps are not sufficient, what you think

[:] To increase pumber of pump

[:1 Smaller pumps are to be replaced

E:j Other, specify

14(a) Have you noticed any difference in the followings

1:] Siltation in the river
E:] Rivers are not silted.

(b) Salinity affect in the river/khal’

[:j Increases.
E:] Decreases
[:] No change

(c) Underground water level

[:j Increases
[:7 Decreages
1

Water logging created.




-~

(d) Land fertility : . ,
[:] Increases ' : ' .
-[:] Decrease -

Y] same as before

(e) Unhyginic heath conditions are created

r[jj, Increase mosquitos,

(f) Drinking water & sewarage problems

[:j No water from tubewell : . '

.

E:] Na puré water from pond & khal.
[j] Nb propee sandtation facilitdas.
(g) Socio-economic coﬂditions:are developed,

Zj Yes - [ No-'UNo change
-"-

(h) Diseases spreaded in the project area
Malaria E:Z Jncreases [:] " Decreases ] No change
Diesentry E:]'increases [:1 Décrease I:Z No change

-, ) » ;
(i) Change in livestock.

[:j‘ Increase
" |1 Dpecrease ] o

I—] No change
(j) Social development in the projécf
[T ves
TJ wo ..
- f:l Npt'understood b




'Questionnaire
for
Group Interviews of Village

Leaders and Farmers

APPENDIX - K




1. Information related to agricu]tufe

a) Cropping Pattern:

x
I. Major agricultural crops of the village.

g 1992 g ' | 1982
1. LV/UYV CLV/ HYV
2. LV/UYV LV/HYV
3. Lv/uyv _ LV/iuyv
4, - LV/ilYv LV/HYV
5. )
* Tick as appropriate

~

11. Crop rotation(according to land elevation)

mlevation [} Present § Before the construc-
0 0 tion of Project.

a}t ligh land
bh) mMedium land

c¢) Low land

b) Cropping Intensity

. .
I. iHas the acreage under multiple crops increcased
after construction of Projeect. ? Yes No

I1. Do you prefer HYV to LV ? Yes No
If yes, why 7 «eisveriaranannns '

I R N A B R B I ]

4 8 48 8 s 8P P e e ace




~

c} igricultural productivity

Do you think, agricultural yield per acre in your village has
increased after construction of Project .0
‘ : Yes NO

If yes what is_the present yicld (in maund) per acre ?

Crop T Present yleld 7 Yield before the
" ' construction of
' ' project.
1 L)
1) Teaman LY ' ' .
ayv ' '
] L]
ii) B.aman LV ' 1
. ] ' —
iii) poro . LV LI '
HYV t '
] - 1
iv) T.Aus LV ' ' 1
HYV ' '
'l 1
" V) B.aus LV ' r
SHYY ' r
L] 1
vi) wheat LV L ) '
HYV 1 '
Tviil) Jute L '
1 |
viil) sugarcane . T ' ~
1 ¢
- ix) Chilli ' ) : '
t ]




d) I'roduction cost per acre

-

Major crops 1 . Production cost now " Frodnction cost Defore
_ : , project. -

, Irrigated *Non-irrigated TIrrigated Non-irrigated
1 L} L]

1 1
loro LV
. Hyv
™., Aman LV
HYV . -
B- Amﬂ.n LV
B. Aus LV
HYV
T. Aus LV
YV
‘ Jute
wheat Lv
HYV
Potate LV
Hyv
Chilli
Sugarcane
* Pulses
Others
e} System of share-cropping ‘ . Pruportion
Input-sharing D

Crap-sharing : e i et b aa e




~

2, Information related to advantages and disadvantages of
execution of khal.

a) MHas the canal benefited your village ? Yes NoO

1f yes, how ?

I. Protecting flood 1I. Protecting erosion
b -
111. Protecting Sand deposition IV. Incrcasing agricultural
yield V. Incrcasing Irrigation facilities

Vvi. ©Others

b) If the canal has benefited you and your village by increasing
cropn .production and income,” are you willing to pay for its

its management and operation ? Yes No

I. 1f yes,.how 2 py: I. Paying higher taxes
II. Voluntarily contributing through village
society/union parishad/upazila

I11. Other means

It. 1f no, why 7 ...... e e e e e e

R R I NI B RN R N

¢) Do you intend to maintain the canal even if no further

assistance is given by the government in this respcct ?

Yes , IT yes, NOW 7 ceeavannnannce

No , If no, why 7 csiaceinasaenn

d) what are the obstacles to maointaining/preserving the canal 7




£) If the canal has been effective in controlling flood, how it

has been effective 7

(i) By decreasing Flood Intensity

(ii) By decrecasing frequency of flood

has not been effective at all or partially

g) If the projeect ! C
think it may be made more effective ?

zf fective, how Jdo You

h) Do you think, yaur participation in the operation, management and
maintenance of the canal will increase eflfectiveness ol the canal 7
Yes NO

1f yes, how do you intend to participate ?
(i) Through.Co-operative Societies

(ii) Through any other Crganization




i) Do you face any prohlem due to excavation of canal ?

Yeoes No
1 yes, what are these problems ?
i} Jute retting problem
it) Lack of drainage
iii) Dpecrease iﬁ fertility
iv) Non—a#ailability of fiood water
v) Scarcity of fish
vi) Inland water transportatfon problem

vii) Others(specify)
j) what type of Dr&indge problem do you face in your village ?

{. Water-logging
T1. Rain water stagnation

III. Others (specify)

k) Upon whom de you think the O&M of the canal should rest in
future 7 ce s e s s e s sy e

S

3. Information on the existing state of the Canal.

~

‘a) Is the condition of the Embankment Good- Bad

b) .1f bad, (i)} what are the reasons ?

(ii) what do you think can be done in this respect




c) what steps are being taken by the relevant authority to improve
the condition of the Canal .7

d) [s the mecasure taken by the authority in this respect adequate ?
Ves No

If ne, what do you think can be done in this respect 7

4. Information on extension service and modern pructices

I. Do you get any extension service in your village 7
‘ Yes No
1T. If yes, is the present extension service sufficient 7

Yes No

1f no, what is your suggestion ?




[

1T1I. Do you use the following_in Your village 2
‘a) Tréctor
b) bower tiller
c) Threaher
d) Mower
e) weeder
) Truck:

.

1V. Do you use the following ¢

a) Chemicual Fertilizer :- Recommended Dose

Neglizible

b} Organic Manure. Recoumanded BPose

Negligible

¢) Insecticide Yes - No
d) HYV sceds Yes No
e) Irrigation water Yes No

' e.g., cowdung, compost, oilcakes etc.

Anformation on Industries

Partial

Partiagl

Duse

ose

1. “What type of cottage industries do You have in your village 7

Cane/Bamboo/weod ' Hand loom
Pottery Rice ijusking
Blacksmith Ghuni (o0il crusher)

shoe-making

2.  Name of the jleavy Industries (if yYou have inlynur

villugej;




-

G. Information on water sources;:

I.. what are the main sources of drinking water in your yiilagp o
Hand-tube-well
Ponds
well ) . -
River

Others

Il. How do ybu irrigate lands in your village 2
By : DTw
ST
- Power Pump
Han&'Tubewell

Indigenevus Devices

7. Information on Social Facilities

Indicate the available facilities in your Qillage.

Facilities : ' ) Number

Primary 3School

Secondary School

College ' : -

ilealth Centre/Hospitals

ispensary

Clubs{youth/mothers' etc.,
any other)

!




-

7. Information on social Facilities(continued)

Facilities i Number

Market place

Co~operative Society

Welfare Urganization

Play ground

Park

8. Information on fural Urganization

a) Is there any rural organisation in your village 7
Yes . No

1f ves, indicate the relevant one/ones ;

Farmer's C0~operative
I“isherman's Co-operative
Weavers'! Co-operative
Multi-purpose society

.

Any other voluntary organization

'h) what type of assistance do you get from them 2

Finanecial .
Input sunpply

Advice




Y. Inlormation on Marketing:

al Yo you have any market place in the village »

Yes Nd

If yes, what types of market is it » baély/WGekly/hi—week]y
AY

k) Do you niostly depend on this market for sale and purchase

of goods ¢ Yes ] No

10. Transportation Facilities

a) What are the main modes of trunsport in your viilage o
Rouad Water Rail
b} Is the road network of your village satisfuctory o
Yes No

If no, how to tmprove it

11. Has landlessness increased / decrease in your village after
the construction of the project ?
ae Increased
b, pecreased

c. bontt know . 4




APPENDIN- L

SPATLG uf BIY P‘A{GEIECTS

Farly Impleméntation Projects Taken Up BWDEB Campleted ' . Remarks
No, Name of the Project puring Circle During
Period Period

F.01 Repair of Doha. Clo. P.10-121875-76 Khunla 1975-76 Completed |

E-N?2 Re;excavation of Singua Rivel975-76 Hyvmenshing 197%-79 Completed OfM Redesign

E-03 Re-excavation of Batkazal Kh1975f76 Barisal 1977-78_ Completed ’

E-04 Re-excavation nj Koachala Kh1975-76 {omilla 1978-79 cCompleted Part of tumti Phase-11
F-05 Strenghtening of G.h. Projecl1915-76 Khustia 1975-79 Completed Ganges-Kobadak Projadct
E-N6 Constr. Embankment Hizla 1975-76 Barisal 1975%-79 Completerd Taken over by ShSFCLH
£-07 Chandona Barvasia Preject _  1975-76 Faridpur 1976-77 Completed Not Suitable for 04

E-0& Satla Bagda Project ! Maint.1975-76 Barisal 1975-79 Taken Up again as E-79 »
E-N9 Karpahar Barabila 1975-76 Rajshahi 1975-79 Completed D&M Focus 90-91

F-10 Madargan) Closure 1975-76 Khulna L. Oropped in 1991
.E—li Pa)der 27/2 . 1975-76 Khulna 1975-79 Completed Selected oy DLV

£-12 Raktodoha Lohachura scheme 1876-77  Rajishahi 1851-82 _Ebmpleted Har Redes:gn H0-91

F-11 G.K. Project Phage-l 1976-77 Khustia 1980-81 Completed Ganges-Kebadak Pregee
F-14 Somespur Beel Dra:inage Scheml876-77 Ra jshahi 1875-79 Comﬁleted Part of Pabna lrrigation & KDl
F-15 Lohaugara Flood Proteaction 1976-77 HKhulna 1975-79 Completed Part of D 11T Project
E-16 lLashgeata ﬁa]gnrn Khal 1976-"77 Barisa) [979—80 Completed OkM Rehab. 90-31

F-17 Polder 26 1977-78 Khulna ~— 1951-A2 -Eompiotpd Selected by DDP

E-15% Tala Thdna 1977-78 Khulna 19%1-82 Completed 0&M KHedesign 90-91

E-19 Sati Nadi 1977-78%  Rangpur 1981 -82 Cﬁmpletnd FEW Involvment

F~20 Rouha Bakchari ~ ’ 1977-7% HMymensingh 1951-52 Completed Rejected for ROM an L9%%
E-2) Patakhali Konai 1977-78 Mvmensingh 1951-82  Taken up again as E-68

¥-22 Ghagutia 1977-78% Faridpur 19%81-62 Complatad

E-23 Bhitabari Damosh 1977-78 Rahshah:  1951-8¢ Completad Taken up by SKF

E-24 Tulshiganga 1977-78 Rajshahi 1952-83 Completad O&M Redecign $0-91

E-25 G.K. Project Phage-i 1977-78 Khustia 1981-82 <{ompleted Ganges Kobadak Project
E-26 Teesta Right Embankment 1979-7T8 Randpur 1941-82 Completed Part of Teasta Projaect
E-27 Chakamaya-Panchakuria Closurl878-79 Barisal 1951-~82 'Eompleled )

F-25 Kalaiva Nehaldanj 1995-79  Barisal 14950-51 Completed OAM Rehab. 90-93]

£-29 Padrl-Shibpur 1978-79 Barisal 1951-82 Coapletnd

E-30 Faliar Beel ) 197879 Ra)whahi 1951-82 Completed Now part of FCD-IV

E-3!1 Polder 34/3 1978-19 &Khulna 1991-82 Completed Not suitable for OkM

E-32 Jamuna Kha!l 1978-79 Comilla 1951-82 Completvid Part of Gumti Phase-1)
E~-33 Singua Nebugat) 1979-80 Khuina 1951-82 .%nmp]vlvd Not Suitable for 5&;

E-34 Polder B3/ Dropped 1nn 1951979-80 Chittagone ... Lropped 11,1955

£-35 amtali Closure 1979-80 " harisai 19582-58) ‘compleled

E-36 Burdai kKhal ) 1979-80 “Mymenshing 19%3-54  Completed

E-37 Extension Polder 6/% 1979-80 hkhulna 1953-541 Completed D&M Foous

F-38 Sandwip Embankment 1979-80 Chittaarng 1956-87 hpomp]otwd Not Surtable for Ok

E-39 Bhedra Beel 1980-81 Rajshabs 1952-53 Completed Part of vabna [rrag. & HAP
E-40 Yonapara Embankment . 1980-81 HMvmenshing 1952-53 <{ompleted

E-41 Katakhali Khal " 1980-81 Hymenshing 1952-$3 Completed CAM Redecoion

E-42 Hhola NE Embankment 1850-81 Bhola 19%2-%3  Completed Now ot of Bhoda froes o bbb
E-43 UChar Faizudd:in 19530-51 BHhola 185 4-%4 jComplerte:

B34 shanchaiv Haor 1980-581 svihet 195 3-%4 jTaken Up nydla as E-67

T8 volaer 3540 L981-92  Kinlna I‘:h%"s;/ E:mp]mm'. Net airtabile far Ga
E-48 Gandranl {losare 1981-562 Khulpa PaNZ-53 0 Completsd

Fod% Patakhall Ronar Ext, 1951-582  vmwenshiny 1952-53 Agnoan Liahen up as P-bh

F-dh Gasarta beel 1951-52  tvmenshoine P9%4-5) Completed G875 Kobobo prtatare

E-38 Polder 6673 1951-52  Chaittagony 1953-59 Completed Mot soatablbe for O
E-50 Palder B573-1 19%1-%2 Chittgeoens .. Completed alao Takhen up for ok LR
E-531 Ancgerolli Haor 1951-52 . 5 lhet 1e% =83 ihmplvtwd Takes over by FEW for 020

E-32 Barakpur-Tighalia 1952-83  Ebhulna 19%1-83  Compieted




~
Farly lmplementation Projects Taken Up BWDB Completed Remarks
No. Name of the Project During Circle During
’ pPeriod . Period
E-53 Katakhali-Dublakuri Kkhal 1952-5%3 HMymenshing 19683-54 Completed
E-54 Polder 65/A-3 1962-62 Chittagong 1983-54 Completed 04 Focus also CDR ¢ E-9% )
E~55 Pamrir Haor 1982-83 Sylhet 1995-586 Completed 0&4 Rehab. bul Taken over by PPW
F-56 Mashajan-Lauhajan 1982-53 Mymenshing 1985-36 Cowmpleted
E-537 Chatiar-Fukurhati 1582-83 Faridpur 1954-55 Completed O&M Rehab.
E-58 Zilker Haar 1983-#4 sSylhet 1956-57 Completed OaM Focus
E-59 Patharchuri Haor . 1983-34 Sylhet 19686-57 Completed O&Y Focus
E-60 Naénr River i 1983-54  Bogra 1985-56 Compieted 0O&M Redesign 1%90-91
E~-61 Sowra Beel 1953-6£4 Bogra 1955-96 Completed 0&M Rehab. 1990-91
“E-62 Homodor Beel 1983-54 Khustia 1985-56 Completed Taken up by SSSFCRT under new name
E-63 Aliar heel 1953-54 HMymenshing ... bropped in 19%6
E-64 Polder 43/2C 1953-84 Barisal 1985-586 (Completed OkM Focus 1980-91
E-65 Nawtana khal ) 1983-84 HMymenshing 1983-59 Completed OaM Fotus .
E-66 Nagor valley 1984-55 Rajshahi 1986-57 Cumpleted Q&M Redesign 1890-31).
F-87 Faridpur Area-l 19585-86 Faridpue 1991;92 undoing Sheduled for Completion in 1991-%2
F-68 Patakhali Konai ROM 1955-%6 Hymenshlng 1957-86 Completed CaM Fecus
E-69 Shanghair ﬁaor ROM 1983-%6 Svlhet 1967-85 Completed OAM Focus 19906-391
E-T0 Baram hacr 1986-57 Sylhety 1991-92 Ougdeing Sheduled for Completion in 71991-u2
E-71 Bhutiar Heel 19586-57 "Khulna 1991-52 Ongoing sheduled for Completion i 1:397-92
E-72 Balushair Embankment™ 1948G-57 Dhaka . hropped 1n 19556, Taken owver hy FFW
E-73 Sonail Embankment 1986-57  Bodra 1967-1% Comnleted O&M redesien 1990-91
E-74 Nuruller Beel 19A7-55 Hogra 199192 UHEETng ~sheduled for tompletion in 1891-92
E-75 Bhanda Heel 1987-55 Sylhet | . ongoing
E-76 Satdamua Katler Beel 1987-85  Bodgra 1991-92 Ongnine + Sheduled for Completion in 1891-92
E-77 Upper Kagor Kiver 1987-55% Bogra 1991-92  Onyoing Sheduled for Completion 1n 1991 -7
E-758 Surjamoni Khal 1987-588 Darisal 1985-%9 Completod Oatl Rahab.
E-79 Satla Bagda Polder-3 1957-5% Barisal 1955-%9 C(ompleted O&M Focus 1990-91
E-30 Flood Demage Repaijir 1957 1957-88 EEEEREE Completed 1990-91 ’
E-81 Upper Nagor Valley 1985-59 Rajshahi 1990-91 -Ondoing Sheduled fo: Compielion in 1980-91
E-82 Badalgachi 188/-59 Rajshahi 19490-91 Ondoing Sheduled for Completion v 199041
E-83 bamon Khall Baronali 1955-5%9 Khulna 1991-92, Ongoing Sheduled for Completion in 13991-0<
E-54 Shakpaldia 1985-584 Faridpur 1951-92 Cngoing Sheduled for Completion n J491-90
E-85 Polder 13/2E 198K-59 Raraisal 1990-91  Ondoing Sheduled for Completjon o 19390-01
E-A6 Tangua haor 1955-49 Svylihet : 1990-91  Ongoing Sheduled for Complation in 1398-41
E-87 flood Demage Repair 1988 1955-589 . ....... Completed 1990-91
E-88 Tulshiganga lLeft Eﬁhankment 1989-90  Ra jshah ngoing sheduled for Completton in §952-91
£-89 Satkhira Koloroa 1989-90  Khulna . Ondoing Sheduled tor Completion o 1002-90
E-90 Polder 43/2D 1989-90 .Barinul ongoing Sheduled for ﬁnmplnl;nn In 1992-4%3
E-91 Polder 43/2F 1959-90  Harisal Ongoing sheduled for Complelon o 1992-490
E;Qi.lihichini 198%-90 Harisal - Ongoing Sheduled For Completion o 1992-4973
E-93 Chitra Bhairab 3fra 183091 hulna ungoing Also O&m focus 1990-91
-9 Jamgoon Dantie 1990-491 I jrahianhi ’ Ondorng
FE-95 Joal Bhanga 1990-9) Sylhet " ongoing
E-96 Khai Haaor 19490-91 Sylhet ‘ Ongulué
E-97 Korotova F.C, 1990-41  Bodra Ondoing
E-85 Udgol Beel 1990-31 Sylhet ongoing
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