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ABSTRACT

.The average performance of the tubewell irrigation

uni ts is extremely poor in Ban{;L".desh. It is suggested

that " 2-cusec unit sClOuld il'l'.i{}c,te at least 80 acres

of HYVDora rice out. -che 8ctcL'.1 coverege of most of

the deep tubewell units is belo1;,' 1.1-0 acres.

Over the last. few years, several researchers under-

took studies to identify the problems associated with

the poor performance. In most of .the studies the resear~.

chers concentrated on social and institutional aspects

and paid little attention to encilloering factorso Causes

like low operating hours, defectiv~ distribution system,

lock of extension servj_ces s disint2rest of the f2rmers and

corrupt officials have been given as the most important

problems contributin[: to the poor performance.

'The present study has be;cn 'planned with a view to

quc~ntify the \'later loss in c!i:-:;'~_~ributionsystem and to

assess the share of vmter lOcis z~ndother factors mostly

engineeringf to the poor 2cre~geo \ater 103ses were me3-

sured in 29-watercourses of 19 deep tubewell units _

eight in ,':)(.:.var, j~'our in Joydebpur and three in Rupgan,j

thana of DEicca district ;md the: rest ',:wo in Islampur

thana of JanE:lpur district. The? losses 'were measured

by inflow-outflow method except in Islampur where losses
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were' measured by ponding method. The devices used for

inflow-outflow measurement were two 6-inch parshall

flumes cend a current meter. It was found that the loss-

es in the main distri.bution canal ranged from about 30%

to 87%with an average of aboutS8%. This mee.DSthat, on

average ,over helf of the water deli.vered from the source

at the head is lost in the ciln!'l before entering into the

f.i.elds. The umses of such ~~huge Gmount of water loss

are hiGh seepage rate, inefficient canal section, poor
level of maintenance of distributi.on canals,absence of

control structures, L,ck of pro:oer .i.rrigic'.tion schedule, etc.

The study also included collection of other technical

cLS well as socia-economic infor;,L ti.ons through field

measurements, observations, investigations and interviews

with loca.l farmers. From the E,n,lysis of the dat2 and

inf'orr~,(',tions collected it is found that 5.n addition to

high water losses the most importu.nt causes for poor

performance are under ut5.15.zi;.tion of the deep tubewell

un5.ts,lack of proper distribution schedule, inclusion

of some lFmds h,n'ing light soL:'s in the scheme, hick of

inc;.::nti V(; of the group lTI[)D::j,gC:;>Y' 9 l;::.c1-.of demonstration

and extension services, etco
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Bangladesh, one of the most densely populated countries

of the world, suffers from defficiency in food grains every

. ,
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CHAPTER - 1

INTRODUCTION

•

all the year round. This area includes about 2 million

be cultivated when the flood subsides in November. Another

12-15 feet from June to October and can, therefore, only

acres of low-lying land which are flooded to a depth of

ye~r. She has a total area of 35.3 million acres of which

cultivable area is not available for intensive cultivation

only 22.5 acres (64%) is cultivable. Moreover, 50% of the

cast aman~ The remaining 3 million acres in the coastal

areas are inundated with saline water and can hardly sus-

6 million acres of cultivated land are annually flooded to

a depth of 3 to 12 feet and are used for low yielding broad-

tain one crop during the rainy season from June to October.

cation of necessary inputs and practicing irrigation

efficiently. A general model of rice crops under various

stages of input availabi}ity is sho~m belqw:,

To attain self-sufficiency in food grains in a limited

arable land in the country, cereal productlon must be

increased by growing HYV rice, multiple cropping;' appli-

. .'

,'f.

I
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A recent model, prepClred hy Fi,O experts aimed at

Fig. 1 ..1 A general model Cor development
stage 2nd paddy yield.
(Source: Asian Devc,lopment Bank,1969)

s(~lf-sufficiency in food grain production by 1985 envi-

under:

Table 1.1 Estimate1 expcl£~io_l!..£.f'..JT.E')g2teci.aCfieage.
and HYV rice production between "i97 -90

saged. the development of irrigation f2cjlities, use of
high-yielding (HYV) varieties and production targets as

i'\-- -- ---- 8.0 ~ 2

/ \
.

cD..c:
-?' --....

/ \ Ul

/ \_----- 6.0 >:
0

(IV) Indu~ +'~
trial \ q

(Mechaniza-' \ ....:I
rLi

tion) H
?-<

3.5 ?-<q
(III) INPUTS q

<l;
- - _.- 2.5 P-<

I (II ) Ivvater Control ,,\
1 .0

~, (1) LAND
\--

-----_.--_ ..._._~- '). 0

Item 1975 1985 1990
Irrigated El<treaa~of rice 10.5 30.6 37.6
(% of total Ian ),....,,.- HYV rice seeds used 3.6 47.5 63.6(% of total l,md)
Rice yield per acres 0.71 1.05 1~28
(1,000 metric tons)
Source: FAO, November 1974, Rome.
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Although irrigation had been il,troducod in our
country sinc'e early fifties (j\!Iinistryof Agriculture
started power pump irrigE.,tionin 1951-52) it presently
covers only 13% of the cultivated area. Figure 1, Appendix-B,
shows the area irrigated under different means for the last
few years. The figure delj,neates that surface irrigation
i.e., Low-lift pump and Traditional irrigation played an
important rGle in the total irrigated acreage. But further
growth of irrigated acreage is grectly constrained by the
scarcity of surface water in the leGn period.

Bangladesh gets, annu2lly, a net total of 938 million
acre feet (I"iAF)of water (rainfall 203 MAF plus surface
inflow 870 MAF less evapcration and deep percolation losses
135 MAF) but the distribution is very skewed. Only 2.5 to
4.5 inches of rainfall occurs during the November-March
winter period. The river-fl,ows are significctntly low
during this winter seasor ,limiting the potential for
surface water use and calls for the utilization of ground
water through sophisticated water lifting devices, i.e",
deep and shallow tubewell pumping. The nation has an irri-
gation requirement as, shown in table 1.2 where 2.0" million
acres will be brought under irrigation by deep or shallow
tubewell programmes but the tradi ti,onal method of irriga-
ticn will be kept at 1 million acres.
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very low.

right quantity at right time •

'. I

1.00

1.00

7.00

1.00

0.59

4.84

1.00

0.23

3.33

4

0.07

1.00

2.71

1975-'76 1980-'81 1985-'86 1995-'96acres acres acres acresmillion million million million.__ .~~_..
1.43 1.60 1.80 2.20
0.20 0.50 1.iJ5 2.00

Projected National Programme for Irrigation
Hequirement for the years 1975 through 1996,.

Total

Table 1.2.

Type

Lowlift pump
Groundwater
(Deep,Shallow
tubewells cmd
hand pumps)
najor works
Tr8.ditional
.method ..

It is thus a matter of great concern to all planners

Source: Adapted from Biswas et al., 1978, P5

as well as irrigators to utilize the available water

utilized carelessly and lecklessly. It is needed to apply

resources carefully and in a planned way which is now

water to the crops judiciously and efficiently by the

Minor irrigation ,i.e., Low-lift Pump (LLP), Deep Tube-

well (DTW) and Shallow Tubewell (STW) constitutes a large

component of present convering but the performances6~ those

irrigation projects have, so far, b'~en very unst:iisfactory.

than 100 acres of HYV Boro rice but the actual coverage is

Theoretically a 2-cusec deep tubevlell should irrigate more



from 30 to 43 during the period 1967-68 to 1976-77 which

n.:: had been increased to 45 in 1977-78. But still the acreage
~...-

per deep tubewell is much less than that a 2-cusec could

5

Records (KTCCA., 1975) jndicate th2t the deep tubewells

installed by Comilla KTCCA jrrigated 40 acres per cusec in

1965-66 which came down to 25 acres in 1968-69. Thakurgaon

tubewell project consists of 377, 3 to 4 cusec electrically

operated tubewells. Reportedly, the project jrrigElted only

50-60 acres per tubewell in 1970-71 ag2inst an average

design coverage of 215 acres per tubewells (about 70-75

2cres per cusec). The average cornmEmd areCl further declined

to only 18 acres per tubewell (6 acres per cusec) in

197.3-74 (Bangladesh Pl,mning Commission,1974). The position'

with regard to BADC tubewells is :"lso not satisfactory. The

yec,r wi.se distribution of the c,creicgeper deep tubewell

installed by BADC is shown in figure 2, Appendix - B. The

figure indicate~ that the coverage per deep tubewell varied

potentially cover. This poor ~erformance is because of

mismanagement and misuse of irrigotion water. In order to

achieve the [,001, i.e., to increGse the command areG of

the existing irrigation schemes, it is essential to iden-

tify the problems associated wi.th poor performance and

necess2ry measures.

'.

Q
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Many'research works had been conducted to identify
the factors responsible for the poor oerfonmnce of
small irrigation units. The fcllowing paragraphs give
a review of some of the studies undertaken in this field.

In 1976 a study was conducted (Deb, pewan & Sarker,
1976) to identify the problems associated with the poor
performance of deep tubewell irrigation units. In that
study the efficiencies of seven deep tubewell units hav-
ing comparable agro-climatologicalcondi tions had been
compared and thus the main factors influencing the irri-
getion efficiency were identified. The researchers observed

,
thict, besides some unique probl('ms, the common elements
causing 'the poor acreage are overlooking of ultim:c.tegoal,
lack of participation of f2rmers, social clique, low opera~
ting hour, etc.

Another study was underta.ken covering the year 1975
through 1977 (Biswas, N.R. et ~l;, 1978) for discerning
the factors affecting the command area of existing minor
irrigation units (DTW;STW and LLP); In that study 64 DTWs,
34 STVTs and 88 Ll,Ps were selected from 21 thanas in con-
sultation with BADe personnel and data (both technical
and socio-economic) were collected from some randomly



--.J-,

, ..

7

selected managers and farmers of each irrigaticn unit.

In that study the researchers observed that besides the

other problems, non availability of fuel, spare parts

and mechanics in time, corruption of officers or mana-

gers and defective water distribution system are the most

import;mt problems contributing to the poor perform8nce

of. all the categories of irri[;ation projects.

In 1977 8 study was conducted (Yunus, M., 1977) to

eVillu8tc the operation -of deep tubc,wells in Chi ttagong

division. From th~ study it was found that about one

third of the DTWs were not operating in that year and

the acreage of the DTWs in operation was not satisfactory.

The researcher pointed out in his report (May, 1977) that

the reasons for low acreage are mechanical trouble of the

mE,.chine,weakness of management committee, high irrigation

cost, Kutcha drain, poor soil condition, etc.

In 1977 snother research work was carried out (JCCIP,

1978) to see if the expenses of pacCe canal is justifiable

and also if it is practicable to construct a less expensive

type of drain which will effectively reduce seepage losses

frcw irrigation canals. The research workers measured the

conveYE,nce losses in some can;Jls of' small irrigation units

at Bhaberparc, (Kustia) and found th;;t the total loss varied
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from 37% to 75%. They .concluded that the loss could be

reduced to 30% through better management. and that
lining is not econimical.

In 'i978 the DeepTubewell Division of R'DC (1979)
conducted a study on the utilization of deep tubewells

in 1977-78. In that study 3 questionnaire was prepared

and the !,ssistant engineers of BADC were requC'sted to

send the filLed-in questionnaire to the Implement"ltion

Division. On the b.:sis of the data collected from the

f.illed in questionneire the Implementation Divisj.on

made a report (BADC, 1979). The report stated thot about

19% of the DTWs commissioned upto June 1978 were not in

operation during 1977-78 and 47% of DTWs in operation

remaincod unc\("rutilized (coveroge below 41 Clcres). The

report also stated that disinterest of the group. short-

age of inputs and lack of extension services are the main
reasons f'or low coverage.

From the above review it is obvious that many works

had been undert2ken to identify the problems contributing

to the low coverei,e of the minor irrig",tion schemes. But

almost no work W'lS conducted on wc,ter loss ,in the distri-

but ion system. Studies (Biswas, M.R. et a1., 1977) revealed

that fa.rmers claim pacca drains to increase the command area.



But it w~s demonstrated (Deb,Dewan and Sarker, 1976)

that a high coverage can be.2chieved with the existing
,

facilities through improvement and maintenance of
distribution system and better management.

With this context the present study has been planed
with the following objectives:

a) To quantify the water loss in the distribution
system of deep tubewell irrige,tion units.

b) To identify the factors, mostly engineering,
responsible for the low wahcr utilizcltion
efficiency and to recommend the measures to
be taken for judicious and optimum utilization
of water resources.

9
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CHAPTER - 2

WATER LOSSES IN THE DISTRIBUTION SYSTEM

2.1 Classification

The water losses from the unlined irrigation canals can

~e broadly categorized as unavoidable and avoidable losseso

2.1.1 Unavoidable Losses

The unavoidable losses are those losses which can be

reduced but can not be totally eliminatedo These include

seepage and percolation (combinedly seepage) and evapnra-
tion losses.

2.1.1.1 Seepage Loss ,
,<

Seepage loss is that which occurs as a result of direct

infil tration -of.water from the canals into the sub-soils.

Seepage. loss from the canal depends upon the type of the

soil in which the canal prism is located. Loss would be

higher in canals excavated in light (sandy) soils thart that

in canals excavated in heavy (clayee) scilso Seepage loss

is influenced by the method of construction of canal, e.g.,

compaction of sides and bed of the channel greatly reduces
,. ...,

the loss and on the other hand loss would be higher if the

embankments are made ~arrow with soils containing dead

roots. Seepage loss is also influenced by hydraulic.gr:adient

which in turn is effected by the depth of water in the canal
and position of ground water table.



of ,Jr,_in-tcn;mcc.But linin[" should be economic2tlly feasible.

•

11

2.1...S .= s

where:

equECtion proposed by A.N. Kosti'lkov (1962)

measurement seepage can be estimated by the following
conditions being comparable. In addition to the direct

s = water losses per K~ of canal length (in %)
L = len,-th'of the cene'.l(in Km)
Q = water flow (in m3/sec)~.

Future seepage losses of unlinad canal mClY be estimated on
and designer in selecting the reaches of canal to be lined.

I
.1'.,

proposed canal are thus of mCljor importance to the planner
canc\l c~nd the locations of probelble seepage areas in a

Seepage losses may be effectively ccntrolled through

Seepage not only causes loss of water but also con-

Th," qu,mti tative determination of seepage in an existing

also protects lands from water logging and reduces costs
lining of the can?l .Lining not only conserves water but

monstrated in Fig. 3b, Appendix - B"
table caused by seepagE from irri;~2,tioncanal is de-
water logging and salinity problems. Rising of water
tributes to a rise of ground water level and leads to

the basis of measurements of infj_ltr:"t.ionrates (Robinson,
- [
' • .4-.. 1957; Bouwer, 1')62) preferably in similClr ce.nals, other
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2.1.1.1 Evaporation Loss

12

2.2

average

ft. This

3.40
0.50

s is calculated by the formul'i:
A
Qm

low medium
f,-,
" j~ 0.70 /[.90

m 0.30 0.40

Table 2.1 Values of the el'Jpirical constcmts A and m
in equation 2.2 (After Kostiakov)L__._. ~,_... ~ . , _

A and ill are empirical const~nts dopending on soil per-

Permeal)ili tyConstcmt - .....---- .__ . ... , .. _

high

me2bili tv. Value's of Ii and m for v'. rious rcmges of

I' b'l"t "t'l ",permea 1 1 yare glvon ln ao~e L ••

Loss due to evaporation is negli~ible in comp.arison
I, ,'/ ,.

ito sr"enage loss because eV.-inor"tlon re.te is much lessI •.. .

than seeDEu':eTil te. Moreover, the surf"ce area elV,')ilableI . ,.
for evaporation is less compari.d \'lith that availQble

If we assume that the free surfc.C2 evaporation is 2,bout

the S2me as po :enti21 evclpotrc.nspiration and the average

for seepage. The potential evapotranspiration during the

month of ~1ay in Dacca is 6.2 in/month(Dan Jenkins, 1979).

water surfc,ce width in tho cl1c,nnc,ls is 3 ft, the

etaporation rate would be S.76 x 10-4 cusec/l000

i~ ",bout 0.2% of the averc'ge tot21 loss rate.iI(',
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Though it is believed by mi:'nYthat evaporation loss

can be minimized by irrigating during night, it would

incrc=a,sethe operation?,l wastes beccLUse the fE,rmers

f"louldface difficulty in sealiY:':~:the holes Emd undesir-

lable openings in the canals 2t niGht. And the overall

.convey,mce losses may be even increQsed (Tom Trout et al.,
'1 g'7C?'_ J •

2.1.2 Avoidable losses

The losses which could be eli.mini'tedthroup;h channel

improvement and maintenc.:'.nce end better we.tel' management

are avoidable losses. These losses include operational
IIwastes,' losses due to overtopping ,end leakage through

rodent holes, cracks, poorly closed cuts, weaks and
narrow bc::.nksOJ

II

II
2.1.2.10perntional wastes or delivery losses

Operational wastes include water initially infiltrated

into dry canal banks, dead storage (if the channel inverts

are below the level of the field being irrigsted) water

left in the bottom of the cawel after their use, and loss-

es resulting froD short~rm breaks or leaks in the canals

both intentional and accidental. Operational wastes may

be minimized through proper wD.ter mc:magement•

•



+I 2.1. 2~2 Losses due to overtopping or spillage loss

These losses occur when the cross-section of the

canEll is not sufficient to cC1rry "ehe discherge. More-

over, growth of vegetation and si.l tation reduce the

carrying ce,paci ty of the canal cO.using overtopping of

water. The spi.llage loss ceLDbe minimizec; through proper

designing, constructing Dnd regulE].Y'cleaning of'the canals.

2.1.2.3 Leakage through cracks rodent holes and poorly
sealed openings

These losses constitute a considerable Dortion of
, .

the total conveyance laos. Rats, ants and insects cut

holes through their burrowing activities in the banks.

Sometimes the farmers intentionally make some holes to

divert water illegally into their fi.elds. A considerable

water loss occurs through these holes. It was estiilletted

(.::1_ (Tom Trout, ,e_t a1., 1977) th2.t the loss through 2; small

ant hole, 1 cm in diameter, might be as high as 0.001

cusec. The fr,rmers ususlly divert w"ter by cutting

openings in the banks which they do not plug properly

after irrigation and a small leet!'; through them quickly

washes out a larger hole. ,'bout hc"lf of the total V-01UlI](?

of visible leakage occurs through these plugs (Tom Trout,

et.aL, 1977). These operational losses may be grec:tly

reduced or eliminated by pro}"2r attend,mce of irrigation

water, maintenance of we,tercourses and introdUCing simple

diversion structures made of concrete,wood or bamboo spill'S.

<~
("



i
.,~t

15

2.2 Neasurement

There are two methods of measuring the water loss

from the irrig2,tion canals. These are Ponding method

and Inflow-outflow method.

2.2.1 Ponding method

In this method a canal section of arbitrary length

is selected and a bund is built at the lower end. The

section is then filled with water, cinother bund is built

at the top end and the rnte2t whi.ch the w8ter level

recedes is recorded with time. This r8te of fall (ft/secj

when multiplied by the length of the watercolJrse (ft) and

the averclgC' width of the water surface (ft) durj.ng the

time interval, yields the rate of water loss in cubic

feet per sec. If the measured loss rate is to be a good

estimate of the loss during operation, the elevc,tion of

the operational water surface must be measured and the

raL' of recession must be determj.ned when the water sur"'

fe,ce is Ect the operational level.

The method does not require ,my sophisticc,ted instru-

ment. A measurinu t,,,-pe to mf'2sure the' length and wj.dth

of the! watercourse, i) measurj.ng stick to determine its

de:,th ,md other measuring sticks to be firmly fixed at

the midpoint of e"ch watercourse section to mark the
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operating level of the water and to monitor the recession

of water surface in tIE' section, a watch to meClsure the

elapsed time and a shovel or spade to build the bunds at

the ends of the scction complete the needed requir'cments.

The rate of loss is comElonly expressed in terms of

cusec of waterloss per 1000 ft, though the test sections

are generally less than 1000 ft long. In order to make

comp2~risons among the losses in c::J.n21sof different, sizes,

it is aftlan desirable to express the water loss in terms

of cusec of loss per thousand squ,"re feet of wetted surface.

This exuression of loss reouir8s me::lsurement of the wetted' "

porimeter of the canells. This oem be obtained by taking

cross-sectional profiles of the cenal at some representa-

ti ve 10C<ltions and C8.ngenerCllly be estimatr'd within 10%

by knowing the width and depth of the wr"ter surf8cC' at

/\ 6 or mere r~-:pr(','3€-:;nt,~~tiveloc;_1tions. ellong the c~~nal.i,~~

The recession rate is determined by measuring the

slope of the curve n,'lcctin;;: the v.recter surf':,ce leVEl to

timE:, as 3ho\t,111 in Fig. 1+, Ap~Dendix - B at the operfiting

level. Prior" to taking measurements, the water should be

allowed to flow through the canal for sufficient time

required to bring the water content of bc:mks and the bed

to near their steady state value.



flumes, weirs, and current meters. But the f'arshall flumes

'.

loss is minimum.

~.f,
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The main cJisadvantagi of this meth~d is that it pre-,

This method consist of mec,suring the rate at which

'.
vents delivccry of water during tne time of me,:\surement.

2.2.2 Inflow-outflow method

water flows into a watercourse test section and the rate
at which water flows out of it. The flow may be measured
by the: standard devices for me:\suring stream flow, i.e. ,

ventrui principles to the measurement of flow in open
5, Appendix - B shows a parsh',ll flume. It adapts the

01' throat width 6 inch arcc found to be most suitable for
measuring flow through canals fed by deep tubewelL Fig.

diverging or expanding section downstream. Discharge
through parshall flume can cccur under either of the two

chanrlGls. It consists of three ;Jrincipal sections:
(i) '"converging or contracting scction c,t its upstream
end (ii) a constricted section or throat and (iii) a

different conditions of flow: (i) free flow and (ii) sub-

so th3t discharge can be obtained from the gauge reading
merged flow. Flume should be c,,,libratedin the laboratory

of the flllile.Vmen the percentage of submergence is grea-
tel' than 60, correction should be applied to the measured
discharge. An advantag' of this flume is that the head



The difference between inflow Gnd outflow of the

wCltercourse section at any instont indicQtes the loss

Qt that time. In order to h!we n good estimate of the

loss, me;lsurements should be t:~ken after the cnnals
.reGch the ste,'dy state condition. This ste3dy statcc

condition is generally met after a period of time

dependent on the rate of flow'lnd width, depth and
slope of the cenal.

The a~currrcyof this method depends upon the rate at

which water is lost from the carel rer unit of length

and the totGl length of the test secbon. It is not
accurQte enough 1'or short sections.

The operationQl losses, in z\ddition,to the steady

state loss, cc;nbe calcu12ted from the inflow-outflow

measurc,ment. This requires to tc;ke measurements from

the stnrting of pump up to the complete drainnge of

water from the canal Qfter stopping the pump. Total

inflow into the secti on before stec\dy state and total

outflow from the section before ste,'dy st2te (previous

flow) and after stopping the pump (toil flow) are deter-

mined. The sum of previous flow c:md tail flO'll'(Fig.6,

Appemdox - B) is then subtrected from the total inflow

before steody state to obtain the additional operational

18



i, "
~.,

losses. This loss is generally expr8ssed as a percen-

t,,',ge of total volume, pumped in an irrii'c,tion period.

Assuming this loss to be lineraly :~.roportional to

length of watercourses, it can be expressed per

1000 ft (in %).

19



CHAPTER --3

NETHODOLOGY

3.1 Site selection

Nineteen deer tubewell units ~ eight from Savar,
four from Joydebpur, two from Gulscm, and three from
Rupganj thana of Dacca district and the rest two from
Islampur thana of Jamalpur district were selected for
this study. The sites were selected in consultation with
BADC so that 511 the three categories, i.e., best,average,
and poor and both the types, i.e., electrically operated
5nd mechanically operated deep tubewells had been included
in the study. The main criteric' f'or selection were easy

,
accessibility and eagerness of local irrigators' group-to
participate. The selected deep tubewell irrigation units
are listed in table 1, Appendix _ A.

3.2 Water loss measurement

Water loss measurer;Jents "fere taken mostly in 2 or 3

cancels of e8ch unit. In measuring the loss inflow.-outflow
method was Cldopted except the two deep tubewell units of
Islampur thana where water losses vlere measured by ponding
method. In the loss measurement by ponding method, the
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profiles at 3 to6 represent~tive locations. Total

21
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losses of the four parts were calculated and then added

to obtain the total woter loss in the entire canal. Pond-

ing tests were carried out aftccr the water courses run

for 2t le2st two hours so th,1t the losses ce11cule,ted

In the inflow-outflo,,, meilsurelnents mostly two 6-inch

parshall flumes were uSrcd. The flumes were calibrated in

the laboratory. One flume F1 WC2Spl<c,c(~dnear the he::'.d of

the c8n,,,1 i. e., close to the deep tubewell while the

OTher flume F2 was inst211ed nec,r the tail, i. e., near

the field. The flumes were inst'c:-llcd care:fully such that

they were completely horizont::.l in both the direction of

flow and at right engles to the flovi. 1\ small carpenter's

level was used to 8ssure that those conditions were met.

The time at which the pump started or water reached at

, flume F1 and time at which water reached at flume F
2

were7-
. r",corded. Readings were taken :~t flume F

2
3t regular

intalvals of 5 min. (initially 2 min.) until the steady

state condition reached at flume F2, i.e., three consecu-

tive re3dings were same. At th2t st.',te rec-ding WGStaken

at flume F~. The cifferE'nce between the disch2rges atI

flume F1 fmd flume F2, when the flow was ste2dy, wss the

loss termed as stepdy str,tc loss. The loss WQSthen expre-

ssed as percentage of inflow per 1000 feet by measuring

22
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the length of the test section. The loss was also
expressed in cusec or percent~gc of inflow per 1000 ft2•
of wetted area by estimating the wetted perimeter of the
watercourse in the same way as described earlier. In
order to estimate the operationc:.lloss, monitoring of

In some cases a 2-inch propeller type calibrated

discharge at flume F2 was continued until the flow through
that flume was approximately zero. The flow through the
flume Fi before ste8dy state and ::fter stopping the pump
were sub tracted from the tot"l inflow in the test section
before the steady condition reached. The loss thus obtained
was expressed as a percentage: of tot",l inflow during one
irrigation shift of 6 hours. The visible losses due to
leakage and overtopping were estimated from the area and
depth of submergence of the lands adjacent to the canals.
But such measurement of operationo.l losses could be done
only in a few areas because it interfered with the normal
operation.

current meter was used to measure the flow. In those cases
the current meter was placed at 0.6 depth in three equally
Sp8.cedverticals of the section. From the.rendings of the
current meter the discharge through that section was c8.1-
culat'ed. Readings of the current meter were taken after
running the canal for a period of time suffici.ent to bring

I
4._

~ the flow at steady state.



coordinate method in which both c' horizontal and Q

i!

U.1)

U.2)

...x = vt .;~ ,.
y 1 2= " gt •• 0

For pipe discherging horizontally, neglecting the

Actual discharges of the DTWs were estimated by

r
D
I

1_,

3.3 Estimction of actu21 disch:.Tge of DTW

Fig. 3.1 Required measurements to obtain actual
discharge from DTWs with horizontal
outlet p~pes

vC?rticnl distance from the top of the inside of the

pipe to a point P on the jet, shown in fig, 3.1, were

measured. The outlet pipes were checked with a small

carpenter's level whether they were perfectely horizon-

wind friction, the horizont'll,nd vertiu,l distcmces
can be expressed by the following equeti.ons;

I-+,,
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(3.5)

(3,6)

..,iy'
"

X

..,

;v

,
\/ Y,

0.78 XQ =

X ; horizontal'distance of the point P from
the top of the inside of the p~pe

25

Y ; verticc,l distunce of tho poirit P from the
top of the inside of the pipe

V ; actual velocity of the jet

g ; acceleration due to gr~vity

t ; time required by th", point to travel a
horizontal distance X or vertical distance Y.

From equ;,tions (3,1) <:md (3.2) the actual velocity

Substituting Cd ; 1, D ; ~ ft (6 in) end the value
2g(32,2 ft/sec ) the disch.')rgeis expressed ;~s

where:

The cross-sectional area of the pipe is given by

can be expressed as

'j r
D2 (3,4)a ; ""4 ' ,,

From equ8tions (3.3) 2nd (3.4) the discharge through the
pipe is expressed as

Where Cd ; coefficient of disclwrge

Due to nonavailability of any data on Cd' it is assumed
to be unity.

of



locc,tions Qlong the cP,nals in which the flow measurements
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...
If Y = 1 ft (12 in) the equation (3.6) becomes

Q = 0.78 X

Therefore, the measured vE,lucs of X and Y ordinates

were put in equCltion (3.7) to obt"in the ,,:ctual discharge

of the Deep Tubewells.

Informutions reg:"rding topogrc:,phy, loc:1tion of DTW

3.4 Collection of other datil '"nd inform,'ltions

condition of the wctercourses were collected through

in the luboratory to obtain the gr"in size distribution.

field observations Gnd inv(:'stig2tic,ns. Soi 1 s;lmples had

with respect to the field, type of land, and general

From the grein size distribution curves the textural

be,"n collected from the ch:mnel bed which wen' clDulysed

clQSS of the soil w2cs determined. The lengths of the.

tional measurements were t8.ken at some reDre sent:::.ti V2

questionnQire w:-.\sprep:::red for in-cerviewing scheme mana-

were conducted. Reg'rding other engineering aspects ~

ger, driver and 8. few f-T'Tlers of e::,ch irrigation scheme.

ting hours, method of water supply, method of water diver-

The questionnc,ire concerned wi.th the comm:.'Lnde-.re;::, opera-

sion, presence of uny control structure, distribution

---1-

'"'?-- main c~nd subrnain w2tf~rcourses \ifere moc.sured. Cross. sec-
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schedule, mode of 2pplication, irrigc,tion frequ"ncy, water

attendance, and mainten~nce and cle2ning of waterco~rses.,
The same questionnoire <:elso secured informc,tions on~the

type of pu~p, power, engine, fuel consumption or power

"consumption, etc. It also sou(~htcd the answer for ques-

tions rel:::ting to m("chQnic,~,ldifficulties of pump and or

engine, frequency of breekdown and their reQsons, end

maintenClnce of pump ,:endor engine.
~--

Another questionnnire was pr",pared reL,ting to Socio

economic aspects for interviewing the menc:ger of the irri-

gat ion scheme ,'end'indi vidunl L:rjj](~rs within.' e2ch irriga-

tion unit. The questionnaire W'1.S designed to 2sk questions

on the formetion of irrig,tion society, initial difficul-

tie s in site selection, etc. The qU2stionTICLire also out-

lined questions reg2rding education, occupation ond

-~- remuneration of the manager. It wes also designed to

secure informotions ret';2rding evc.ilubili ty of fuel,

number of farmers in the society and their land holdings

and woter ch:.'rge (bc,sis :"nd cost).

Other dctu like cormnand are", tote,l oper8ti.ng hours

Qnd tot8l quantity of fuel ccnsUlnea during the se8son,

etc., were collected from BADC.

,
.~..•"' ..,



•

above 60 2_cres

40 to 59 o_cres

below L,O ,;cre s

C12ssific2tion of deep tubewells on
the b(=Jsis ai' their Qctual comrnand areao

Table 3. '1

Best

Poor

28

After collecting Elll th'"J d2t2 2nd informations, they

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

are compiled ,2.rrcmgGd in t"bulc'r :form and 3nalysed. For

convenience of anc11ysi s, irrj.gc,tiol1 units were c3tegorized

.'lS best, averiJge 'end poor 011tlk h"sis of nch121 irrig2ted

QreQ 2.0 shown in t2ble 3.1"

_ ...__._---------------
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hESULTS ATTn Dlscus::nON

4.1 Water loss

The calculations of water 10S5 in the distribution

can~ls have been shown in Table 25 l\ppendix - h. From

the table it is found that the totc,l loss varied from

29.5% to 87.3< with an average of 58.3%. The losses

were then expressed in Teer 1000 feet of canal assuming
I
i

the varii:)t.ion of 10,'3s v..rj.th lenr::th be lineDr. The rer

thous::md feet loss ranged fro' "5.7'% to 88)0 with a mean

value of 38.25%. In order to COi,iI)arCthe losses in the

cene-Is of different sizes ~ they Vlerr:; 81so expressed as

percentage of the inflow into ti,e! c::mill per 1000 ft2 of

wetted ilrea. I't should be noted thelt the losses in the

----- canals of west BemmJand Belgacha hed not been included/

in the comrerison bec2use the losses were medsured by

ponding method. The resul ts obti<~ned were found to be

significantly less than those obtained by inflow-outflow

method in the watercourses constructed in T'omparable soil

type. TILLsis possibly due to 2voiding some laCe tions in

the ponding test where most of tI,e leakage losses took

place. The table indic::1tes thnt the loss in the distri-

bution C[~,nc,11was very high, i. c., more that 50 percent
---t--
, of the \'later delivered at thE' head was lost in the water-



but no serious c,ttentions have been paid to the problems

figure.

course be:fore entering into ;} field at the end. From

30
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field observiltions, the followin[;s Gre considered to

be the ma;jor reasons for such 2 huge amount of water

i) High s'oepage through the channel body

The laboratory analysis of the soil samples collec-

ted from the bed of the chamels in which conveyance

losses werE meClsured revec~:ls that the textural class

,

Deep tubewelle are insti?lled .'1.ta very high cost

of the soil varied from silt hn.m to silt (Fig. 28 to

31, "'p"endix -- B). These soils Clre moderately permeable

permitting appriciable infiltration through the channel

pr'i"m. Channel bodies were not compacted. lVforeover, the

canals run only for a pGrt of the day wh:ich dried up

after the use and crad'"s were formed in the channel bed

courses aggravated the seepage loss to a considerable

and banks due to shrinKage. These defects of the water-

ii) Inefficient canal sections

to v.Tater conveycmce to farmers I fields. This aspect is

very often left to the farmers theY'lselves. The fQrmers

irrigation canal. As a result iliO,::;t of the canals El.re

do not have any experience and training for designing

"-----
{
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velocity or the cross-sectiom"l area.

•

The average velocity of flow in each of the cansls

urements in 29 canals under the study and W;J.S found to

from 1.53 ft2 'to 3.61 ft2 with em average of 2.21vary
f~2c •

tribution system rerJained to the f()rmers themselv,?s. They

The responsibility of construction of the whole di.s-

total loss of 50% :md avc"rccge .velocity of 0.53 fps, a

was also estii::ated from the '.cver2ge discharge and average

water area and found to vary from 0.18 f.,s to 1.08 fps

and gradient which can not carry the entire flow. The

result is heavy spillage loss Fig.34 ,Appendix - B.

Cross-sectional arees were estimated from 101 meas-

with Em overall average of 0.53 ips. Afisurning an average

ill-designed and found to have inefficient cross-section

rhscharge of 2 Cusec at thp- head of the canal requires an

average water area of 2.83 it2 ',.'rhi.ch is much greater than

the existing vGlue. Therefore, in order to carry the full

discharge we are to increc:;se the' ccc,dient and hence the

iii) Poor construction

ing deE,d roots. The banks thus constructed were more Der-

cted the tanal banks very narrow with surface soils contain-

had to beGr the entire cost of construction and constru-

mesble and considerable see'loge loss took place.

--<--
I
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iv) Poor level of maintenance

The f&rmers pety very little attention to the mainten-

ance of distribution systemr A very little number of deep
I

tubewell units were found in vfl1ich therew, s regular main-

tenance. i.e.,cleaning,small repairs, and re~oval of grass

and mOSSd In most cases weeds grew on the bed and benks of

the che,nnel which reduced the ch:,"nnel's carrying capacity

causing more spillage loss~ Most of the c~lnals remained

dry durins night c,nd r;onsiderc:ble P,:Tt of the' day. Rats

and rodents cut holesjp the ec:m,?c1 Lemks, Almost all the

canals under study were found to have such holes fre-

qUE,ntly through whi,ch considerc,ble amount of water leaked.

v) Absence of control structures

No control structures was observed in the distribution

sys'IA,',!]of : 11 the deep 'f,ubewell units under this study.

Even the disch'Jrge boxes were found to heve no structures

to control the diversion of water into thE' canal. Farmers

Gsed earth, stone, bricl.;s, tc., to close one wciter way

when they divert"d w2ter through the other end consir'er-

8ble leaLage occurecl throui'~h that poorly closed waterway.

A >oimple wooden gc,te could be used to serve the purpose

qui te s:Oitisfactori,ly. FcTillErs di,verted water into the

field by cutting the cemal banks. /,t the end of irrigation

cuts were plugged with cL,y iT,d dirts through which appre-

•
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ciable leakaGe took ph;ce. Becc:\Usea small leak through

thE,t 10i(>sesoil quickly washed out a larger hole. Simple

diversion structures like wooden box turnout, siphon tube

and bamboo spiles (Fjg.36a and 36. , !\ppendix - B) can save

o lot. Use of some check gates 210n~ the canal may facili-

tate the di versj.on of ~mt(Or by n'.ising the water surface

,end thus incre,',sing th,.' workinr heed.

vi) Nonattendance of irriG",tion wilter

It was found that alciost ".11 deep tube',,'ell units did

not have any Line man or Field mo.n to check i:my vjsible

leakage through holes, cuts, breaks, etc., and overto-

pping of water and stopped ther~. As a result quite a huge

amount of wiOlter loss through visible leDJrac;c Gnd spillage

was observed. Again, due to absence of water ',ttendant,

'f::.rnJers sometimes stole water by nF'J:"ing nol~?s in the

es due to visible leakage throudl hcles and poorly closed

cuts 2nd overtopping by measuring i;.djoining area flooded

and depth of flooding and Wc.s found that about 40% of the

tot21 loss accurod 8S le~lk&ge~nd nverto1'ping. These

maintenance of the can;.,l '.,nd ';'iater ,;ttendance during irri-

t'i:tion .
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The textural c12:ss of the 'soils were determined by

grain size analysis (Fig. 28 to 31, Appendix - B) of

the samples collected frdm the c:m"l bed and o,ttempt

2had been made to relilte the wO.ter loss per 1000 ft

of wetted are: with soil type "s in T;:,ble 5, Appendix

It is evident from the table that th€re was a large

variation of the wc:~ter loss v..ri th compar2.ble a.nd even

wi.th the S2m(~type of soil. ,\1though soil type, more

specifically permeabi.li ty, ploys ,m ,i.r:,portant role in

the seeD~'ge loss it \,1,',S found to h,ove little influence

on the tot::;l loss. Eecc.usE: a c,cnsi;ierable portion of the

totol loss occure"- es lr:'ak"',.j:e ::nd spillage which were

not influenced by the" soil type but by the level of

lTl0.intenDnce of the c:nols. !'Torc,over, other factors like

loc~tion of ground watr:'r tablr:', hydraulic gradient,degrr:'e

of cOil1paction of the soil iorl'!liDG the c,~n21 body ,:;tc < t

hc:'1.dsarne influences on the loss ra.te. The losses shovm

in Tcble 2, j.ppendix - A cere ste;',dy state lossr:'s which

occured when the sys'temw, s in ste.dy state, or flowing

8.t 2 constant :r'&te" In .~ldditj_on to them some losses

like w8ter initL:IJ.y infi,ltr::cted into the dry cam'l benks,

de::d storage water left in the l"ottolTl of the ce['al ofter

th;:::ir usc: etc ..~ wer(~also e_pprGci:::l.ble .. Ini tie.lly the

c::~n0l b.:-.1.n];-swere dry" s~nd the- infil tr. tion r8te W2S very

high which then gradually reduc:.'d to 2n equ:Llibriur,J. The



volume of water which laid in thee bottom of the canal

section after all drainable water had entered into the

I/"~' '.

\
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29%50%
... .. -21Jo.

71%50%
.. .]3% ...

noted that the operational losses were calculated on

Table 4.1 Relat.ion betwercn loc,ti.on of DTW's
and their command area

tional loss over steady state measurement. The above

operational 10SSE'S resulted in ;m c,bout 9% total addi-

are shown in Trible 4, Appendix - A, whi.ch indicates that
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Location of DTW has an influence upon the water utili-

..

the basis of 6 hours irrigation period.

ments and have only suggest:'.vev:,lue. It should be

inverts being below the level of the field being irri-

field was considered as a nss of irrigation water in

figure, however, was obtainE,d from a very few measure-

gated and by deep sections followed by sections with

the conveyance systrom. This loss was caused by canal

tional operational losses. Calculations of these losses

higher beds. Attempts were made to evaluate these addi-

reveals ,the importance of DT1,!'s loc;;tion.

turn the water losses. The following table (Table 4.1)
the total length of th,~ distribution waterc01;rses and in

zation efficiency in terms of cC.,;mandarea as it affects

4.2 Analysis of other technical data and informations

-_-_-_-C3Je.~.f ..=__=_- ~ ..

Best
Average
Poor_. _ .."-- -- ,~_..... _'"_._--

4.2.1 Location of DTW with respect to the field



ecce!l.tric DT'ifJ.

the watercourses. The londs with 10c31 undulations

\~
\J.
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Undulated
29%
33%50%

Table 4.2 F(elation between topocraphy of the
DTV;Jarea and CClr'~: ,"land area

permi ts the water to flow c'vcnly over the land from

Topography has a control upon the layout of the

\

The above table indicr3,tes tha't the percentage of

eccentric DTWswere lower for the best category, than

slope enables a simple layout of the canals and it
distribution system. Lev",l lands with uniform gentle

com)1wnd area was better in com,)arison with those having
•

mahe the layout compli_cQted and increQse the len['th

perf'ormance of Schemes having DTV at the centre of the

that for the poor category. It means that tl1e average

the total water losses. The following table (Table 4.2)
sho~JS that most of the units of the best category were

of the watercourses per unit area and hence increase

4.2.2 Topography

level indicating that the',average performances of the

talling a DT\'i.Some correction of the topography can be

made by land levelling.

topography of the area should be considered before ins-

DTWs in a level aree were co]')parativelygood. Therefore,

-~_.--.-Cato;-orv *-,- _ ..~_. _. Al;;lO'S-{ -IeveI~'.'-"--'
"-_._,-~(:;,-".'_-,.,_.,, . --_. ---

Best 71%
Average 67%

___ Pg,oT-. . _, . _._..2_Q.~f

. ,
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4.2.3 Soil type

The soils of the irrigation units under the present

study were found )~ostly silt loam and silt. But the soil

of the SaE!e unit was not "lways found uniform throughout

the whole area. In some irrig ..,t.ion units, mostly in

Hupganj, some of the lands were found to consist of

very light soil which required very frequent irrigation.

Such lands are not suj.table for flooded rice cultivatj.on.

Wheat may be found to be more suitab"e ;crop for those

lands. Therefore, for the success of an irrig,:tion units

thorough invesU.g"tion of soj.l c;c;r;di.tions is requjred

before installing a I)TW~

4.2.4 Utilization status of DTWand Pump

Field me8surements show-s that the a.ctual'discharge

of the DTI.\'svaried from 0 ..816 CUS'ceC to 1.86 cusec with

an svere.lge of 1.46 cusec (Table 7, Appendix - A) against

the design discharge of 2 cusec. The probable reGsons

for these low discharges are summarised as follows:

i) Tht=::rema~{ be some difficul-L:ies with the DTWs like

partial clogging of the strainer or improper deve-

lopment or may be due to improper selection of pump.

ii) In most. cases the individuc.Ll farmer bought his own
fuel and gave it to the: c,ri ver to get water into
his field only. Therefurfc, for most of the time

\~
t ;t~.\
"\ ,~
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that the rate of fuel con-
be low at that speed. But actu-

Speed, rpm

Relation between engine speed
and specj.f5c fuel consumption
of Internal CO~bLlstion engine.

farmer thought
suriiption,,'!Quld

Fig. 4.3

I
p,

'";JUl
hoo

engines were operated9 in Dlost cases, at
speed lower than optimum value because the

ally tl1e ratC' of fuel consumption per unit
weight of water lifted increases if the engine
is operated at sp.'ed below the optimum value as
indicated in (Fig. 4.3). Moreover, lower speed
of the pump results in less discharge causing
underutilization of the facilities.

only one cam:.l was fed 'dbi ch was not sufficient
to carry the full supply. And hence the farmers
operated the Plli~Pat lower rate.

H
rl"<::
QJ •
;JP<

'H"<::"-ocQ
'rl rl
'H
'rl •
0;::
QJ 0
p<'rl
Ul+'

iii) The farmer or driver trL'd to optimize the fuel
consumption by the engine ciS it was not ade-
quately avail"ble in the L1&rl<et.As a result

('
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It was found that the, Llrmers operated the pumps in•
two shifts with a break bec,use -they thought that the

e'ngine requirEcd a rest for- jts nOrJ';aloperation. But

actually the engine does not n~qGire such a rest and this

type of operation not only increases the loss due to fill-

ing of canal but also detrioental to the engine. Because

starting and stopping cause more tear and wear of the
engine.

Attempts had also been made to collect informations

regarding the operating hours of the pumps but the far-

mers did not have any records on pumping hour. There-

fore, total pumping hours for the season was computed

from the data on total fuel consUinption for the season

and the rate of fuel consumption and it was found that
the average figure for that was 900 hours (Table 9,

,
-,~ Appendix - A). This is equivalent to an operation of

7.5 hours per day, assuming an irrigation period of 120

~ days. This is undoubtedly a very low value. The most

important reason for the low running hours was the non-
availability of fuel.

From the above findings it is evident that the DT'ds

were underutiliz'cd both in terms of flow rate and oper-

ating hours per day. The efficiency of the irrigation

n,,
I
I .-;

"lL'
I. ~~,!l

~~'!i~
r,

{"

J, ,
\.
I,
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uni ts in terms .of command area can be gr.eatly increa sed

by running the pump at its full capacity and for a lon-.
ger period cf time per day. This necessitates adequate

supply of fuel, better irrigation schedule and effi-

cient distribution system.

4.2.5 General conditions of the watercourses

Nost of the watercourses were found inefficient to

carry the discharg(~ of the deep tubewell and consirlerable

overtopping of water took pli~ce. I"Ioreov2T,lack of proper

maintenance made the conditions of the watercourses worse.

Weeds grew on the canal body, rats and insects made holes

in the'banks, dnd the fermers cut the banks to divert

watE'r which they did not seal properly. Fig. 33 to 35 ,

Appendix - B show some cf the CC,f;]monprobluDs with most

of the canals. These all caused considerable additional

op~rational los~es over the unavoidable seepage and eva-

poration losses.

4.2.6 Performance of the engine

ThE' performances of most of the engines were found

good. They did not suffer any major mechanical difficulty

except the replDcement of so,',,,,minor spare parts like

piston ring, fuel fi tter ~ etc.. The c3veraE~f? fuel consurnp-

tion per hour of the engines was found about 1 gallon.

,
n
" '\ :1
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Although the cost of operation 01' p,mc. can be reduced

.to about one-third by replacing thE.' ('ngine by an elec-

tric filOtor it may cre:'lte more cri tic::,l problem. Power

failure occurs frequently and the s110rtage c::.fwater

during critical sta::;es of growth because' of power

failure may cause serious damage to crops.

4.2.7 Water di,stri.bution schedule

In almost all irrig2ti.on units there vms no definite

distribution schedule. I!at'c,r was (li.stributed either on

serial or on first corne fj.rst service basis which resul-

tcod in considerable misuse of irrig&tion water. Loss of

water can be minimized to grC'Eiter 'extent by following a

proper irrigation schedule i,D which the [~ntir" scheme is

to be divided into few blocks Bnd water i~ to be distri-

buted by rotatioD. A considerable portion of the water

loss from the watercourses can be potentially used by

starting irrigE:tion from the tEd1 end of a ci"DC,l and

gradually approaching towards the head.

4.3 Analysis of Socio-economic in:c'ormations

4.3.1 ]?ormation of irrig:.tion society

The entire responsibility of operation and maintenance

of the schemes "invariebly, rem"in:j to tlv,' farmers. To p,'r-

form this respoD,sibili ty the far:-':2rs need to form an organ i-

['".)
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zation which may be callf!d as irrigation society. The

irrigation society performs the following activities:

i) collect fees

ii) design, construct and mainta.in the distribution
systems

iii) maintain DT\!, pump and enC.ine

iv) pay rent to BADC

v) distribute inputs lll-:c fertLlizer,pesti.cides,etc.
supplied by BADCamong th,~ i'armer s.

vi) fix thf" water distributi.on schedule

vii) settle any conflict among the' farmers

Thl' success of an irrigati.on scheme largely depends

on the strength of the society. Th,'r<'::fore, it is impor-

tant to investigate into the iormation 'of socL.ty. It

was observed that irrigation soci.ety used to be formed:

i) through the initiative of the local people

ii) through institutional initiative whi.ch refers to

thana level government institutions and officers
and

iii) through individual initiative.

In the second case it was report.,'d that f'.overnment

officers' visited the field area and talked to a fc'w social

leaders and got the committee formed without consulting

r:" '
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4.3.2 Ivlanager

percentage of institutional or individual initiative

o
50%

Institution or
individual

86%
100%

Local people

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

Category

Best
Average
Poor

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

The leader of irrigators group is called the manager ..

From the above tablL'.' it is found t~lat the highc;st
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thought to have been imposed from above and very often did

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

notsucceed. Findings are shown in the followhlg table

Table 4.3 Relation betw2t.'n initiative behind the
formation of society and comnland area ~

all the participating members. Such organizations were

occured unde:c poor category meaninG that the perforElance

------_. -.-

of' the sociE,ty form2d through institutional ini tiati ve

or individual ini tiati ve was compara ti vely poor. It is

evident from this finding that for the SUCCC!SSof irri-.

gation scheele the_society should be formed i-ro~ grass.

root level i.e., through initiative of local people.

The Success of tlw irrigation project largely derends upon

-..... the sincerity, intelligence. level of education, working
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capacity, etc., of the manager, He has to perform a

good number of important functions such as supC'rvision

of. distribution work, collection of fund from the m("m-

bers, purchase of fuel and Sparei)arts, distri.bution of

loan, mainten;mcc of accounts, etc. Therefore, manager 's

occupation, level of education, remuneration, land under

the scheme, etc., have some influence upon the performance

of the scheme. Informations on these had b0en collected,

analysed and fi.ndines are li.st2d below:

1) Education

It is f'ound from Table 10, Je_ppendix- A, thc1.tthe

educational l~vel of most of the managers (73%) was below

secondary. It is obvious from this that he might find it

difficult to perform his duties sstisfDctorily and this

may be on.:!of the rea sons for th2 poor performance of
most of~he irrigation scheme.s.

ii) Occupation

It was observed that agriculture was the, me'in occu-

pat ion of the manager. About 63% of the managers absolu-

tely depended upon agriculture. !-lowever,some l~anagers were

engaged inbusiness und seni ice kcepin[; agriculture as

their main occupation. The followinr table (Table 4.4)
shows the distribution of various occupations of managers.



the' poor performancE of most of the DTvJs.

upon its performance. The site should b~ selected from

iii) Remuneration

Combined

37%
ServiceBusinessAGriculture

63%

Table 10, Appendix - A reveals that 84% of the

interested in doing his duties sincerely with a result

SelC'ction of the DTWssite has an important bearing

45,

rer;Junoration ei thc'r in cash (salary) or kind (get water

of poor rn~-lnaE;':-=-'illent of the irrigation society.

h8d clDothEr source of incom(0 which ;;',ight make him less

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

Table 4.4 Occupation of' managers

Above tab1c shows that over on~:: th.ird on the managers

manager did not teke any rC'muneratj,on and only 16% took

without fee). This lack of incentive might contribute to

technical conoiderations but sor,1eth,,2S the power struc-

tures influence plays a lot of roles in the selection

4.3.3 Selection of DTWssite

(Table 10, Appendix - ~).

study, sj,tes Here sc12cted through consensus opinion

of site. But in case of alT'Jost all the DTWsunder this



-"(" 4.3.4 Availability of fuel

(75% on average) hold less then on.: ,,"creof lands. This
~..lo;:' means that each of the DT1JIunit consists of a large

I
i
i,

I
I,
'!

h, \

!

Two methods were observed (Table 12, Appendix _ A)

)~..3.5 Number of farmers in the society and their land
holdings

results in underutilization of the existing facilities.

could not operate the DTVI'for long,r durations. This

It was found that more that 59% of engine operated
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coveri,1geper deep tubewell can be Ereatly improved.

By providing adequate fuel supply at control price the

suffici,mt. Due to the high cost of the fuel the farmers

higher cost because the supply of fuel by BADe was not

It is found from Table 11, Appendix - A that a large

DTvr units had to purchase fuel from the open market at

number of farmers (more than 6L~ farmer on average) were

involved in each irrigation socit,ty and most of them

number of plots of diff(Tent owner. This made the dis-

tribution difficult Emd ccnsidere,ble aoount of water
was misused.

basis of area irrigated and ii) mixed in which costs of

4.3.6 Water charge

for fixing the irrigation fee. These were: i) on the

.' ..-l).
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maintenance of DTW, pump. and engine, BfillCrent,

remunerations of Driver, etc~, were realized on the
basis of the area irrigated but the individual farmer

had to buy his own fuel. Both of the methods had some

advantages and disadvantages but still the first method

was better. In the scecond method it was very diifieul t

to plan distribution shGdule beceuse m,my farmers could

not afford to purchase fuel wht?l1cheir turn CaLleand the

driver had to supply water to the fields of other farmers

who could give the fuel, This-resulted random distribution

causing considerable [;lisuse of water resources. The farmerE:

having U""ir lur-cds adjac'mt to the c.istribution canals or

in the lower elevations always' !.;ot 8.dvantag,.,s. They needod

a little fuel to irrigate their lands because the lands were

partially irrigated by the wElter lost from the canals or

higher lands due to seepage. This inequity problems made

th,~ i',~rmers having their lands noor the, tail of tho canals

or at higher elevations less int,.Tested in irrigation.

These difficulties could be overcome by adopting the first

method of lv2tc:?r ch2.rE;ing. Ag.s.in in the first method the'

influ,;ncial farmers supplied excessi V<c.' water into their

fields while the supply into the fields of small or poor

farmers were insufficient causing unequal distribution.

But the unequal distribution problem could be solved by

strictly following a proper irriGation scJK'dule.

'".f ..\
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Regarding the total cost of irrigation water for

the season, the figure was found to vary from Tk.300

per acre to Tk. 860 per acre with Em average of about

Tk. 500 per acre (Table 12, Appendix - A). The cost of

irrigation can be reduced to about one third by replacing

the engine by an electric motor. j3ut this may create

some more critical problems. Electric power failure

"t" occurs very frequ('ntly and failur'0 of pow0r during the

cri_tical stoges of growth may cause serious damage to
crops ..

48
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CHAPTER - 5

CONCLUSIONS AND RECOMrlENDi\TIONS
•

The import"mt conclusions ,:md rc~comIJ]end21tions
which can be made from the study 8re:

1. About 30% to 87% of the water delivered from the
DTWs is lost in the distribution cenels before
entering into the fields. And more than one-third
of this loss occurs ilS leak,~ge through rodent holes,
crilcks and cuts and overtopping of water. The couses
and recommended measur8S are:

a) inthOUGh deep tubewells ,'ereinstalled by investing
a huge amount of money the entire responsibility
of construction of distribution system is left
to thE farm("rs. Farmers cc:nstruct the distri bu-

tion canals with least or no experiences. As a
result canals ilre very of Len found inefficient
in cross-section ',::.ndor gracUult causing consider-
able? spillc,g? loss. A supervisory he?lp in the
construction of cclD21s from an orpmizatjon like
BADC can SuVe <':1. lot. Embankments of the c8nals
eire found very weak Qnd nr~rrow enhancing seepage"

A scheme m8Y b,,,undertaken to improve all the
existing c2tl1Qls in wbj.ch the government organi-

zation may provide technical 2dvice and the
local farmers may provide labour.
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b) FcTmers do not maintain tic,'distribution systemd~

reguli'rly. As 3,r,'esult wt~eds grow on the channel
body which reduce's th", c21rrying capacj,ty a,nd
cause spill3,ge of water. Rats 2nd rodents make
holes in the cani"l banks 1;hrough which consider-
o.ble le8.kage occurs. These lo58GS can be F,:,reDt1y

reduced through regular nJ",j,ntemmceof the cimals.
Field demonstrations and incentives like prizes
for the best maintenance may increase farmer~
interest in::- m3.intence.

c) Due to the absence of control structures, i.e.,
diversion structures, the fields are supplied
with irrigc,tion water by cutting the canol bc:nks.
After irrigation the cuts Jre not properly sealed
2nd a considerable leakage takes place. Simple
diversion structures like wooden box turnont,
b2.rnboospill's, etc., C2.n ,snve a lot. The opera~
tional wastes can be greatly reduced through
water attendance. h W2tC~o ,;tt(~ndcmtc',mbe
employed in each DTW unj,t to check c'nd stop any
visible leakage and overtopping of water in the
can3,l during irrigotion. No doubt that construc-
tion of pucca can31s neer the head of water
sources would reduce the wQter loss but this would



involve a huge investment and f,i2Y not be econo-

mically vi2ble. Other 21term:ti vcs like mc:mual

compaction of earthen channel and lining with

low cost mat~riclls mco,yfound to be more justi-

fied. Study should be conducted to find out the

most economical way of reducing water losses.

2. In most of the deep tubewell units the pump is run

at lower rate ;:md for ''.':low operating period due to

inadequ,"tc supply of fuel. This results in under-

utilizcltion of the existing f"cili ties. The pump-

ing hour should be increased to B~ least 12 to 16

hours per dc,y by assuring. cldequ2te supply of fuel.

The pump.'md engine should be oper2ted optimc,lly so

that r,c,te of fuel consumption e'er unit weight of

water lifted is minimum. Enr;ine should be; operated

continuously without any bre;::k becc:use this will

not only reduce the loss of filling of canell but

also ensure longer life of engine due to less tear

::md WeiJr.

3. Location of the DTWshould be determined on th0 basis

of topography so that wDter Celnbe distributf,d over

the entire area by gravityo
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Thorough investig~tionof soil type should be con-
I

ducted before installing 3 DTh' in 3l~ area.

5~ At present a few doep tubowell units have definite

distribution schedule and as ~ result maldistribu-

tion exists in most DTW units. But each DTW unit

should have a definite distribution schedule fixed

through the consensus opinion of the fermers. In

order to reduce the misuse of water the whole area

should be divided into somo blocks 2nd water should

be distributed by rotc:tion c'ilOng the blocks. And in

each block irrig"ti.on should bel st2rted from the
tail end;

6. Before going to install 2 DTh' in an area a detailed

socio-economic study of the area regarding the poten-

tiQlities of irrigClt0d il[;ricul"curl~ldev'?lopment,far-

mers I problems and needs, 1'armersI intorccst and eager~

ness to participate in operation and maintenance of
DTU, etc., should be conduc tec'd.

7. Managing committee should b(~formed frOf,lgrass root

level, i.e., through the initiative of local people.

.,
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8. Since the role of man8ger is very important he should

be sincere, honest, dutiful '2nd intelligent. Some kind

of remuneration should b(~ ,~;j.vento him so thet he is

induoed to work hr,'rd. If the remunerc tion is on the

bC\sis of ,acreGge per deep tubewell and yield per

acre, there is n possibility 0.£ incrensing the exist-

ing acrenge of irrig2tion units.

9. The mos't important rec:cson i'or the low operating hour

of the pumps is nonavnilGbility of fuel. Therefore,

unoertainty rer:;':rding the nvailabili ty of fuel

should be eliminated in order to improve the effi-

oi,ency of DTW irrigetion uni.ts.

10. Vlnter chnrge should be reCllized on the basis of

actual urea irrigated bec2use this Gkthod em'bles

to maintain a definite distribution schedule. In

thi,s method fuel should be bought by the co-operatives

so thi3t the poor farmers c::,n get water in time al-

thoul;h h",:pays irrigution fee :,fter the hQrvest.
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TABLE - 1

LIST OF THE DEEP TUBEWELLS SELECTED
FOR THE STUDY

-+-

Location JL No Plot No--,--
1 • Chapain, Savar, Dacca 653 5
2. South Dariapur,Savar,Dacca 665 143Jr- 3. Rajasan 3, Savar,Dacca 670 154
4. Rajasan 4, Savar,Dacca 670 298
5. Baralia,Savar,Dacca 104 1634
6. Sonalia 3, Savar,Dacca 582 250
7. Badda,Savar,Dacca 647 147
8. Aukhpara, Savar,Dacca 596 18
9. West Bamna, Islampur,Jamalpur 148
10. Belgacha, Islampur,Jamalpur 70 1183
11 • Gazipura, Joydebpur,Dacca 107 129
12. Itahata, Joyqe bpu'r,Dacca 35 2345
13. Technagar Para, Joydebpur,Dacca' 37 29
14. S21n3 Maidda Para,Joydebpur,Dacca 30 57
15. Dakhsin Khan 10,Gulsan,Dacca 193 2912 •16. Dakhsin Khan 8, Gulsan,Dacca 193 3729
17. AIlllabo1, Rupganj,Dacca 1-16 1224
18. Amlabo 2, Rupganj,Dacca 166 767
19. Paraguon 2,Rupganj,Dacca 139 329-'of

0
': . -Q



TABLE - 2

L'o.s-s-~'.
(CIS)

0.252

0.265
'I .285

1."OC)'

0.S05

0" 150

0.192

0.680
0.730
0.330

0.110
0.080
0.553
0.374
0.473
0.170
0.320
0.270

0.538
0.462

Outflow
(cfs)

59

0.486
0;479
0.380
0.515

0.850
1.090
1.080
1.510
1.640
0.392
0.745
0.570

0.427
0.750
0.090
0.080
0.242

0.472

0.438

1.800 0.700

1.730
1.770
1.810
1.840
1.790
0.584
0.855
0.650
1.830
2.130
0.900
0.920
0.4,0
0.350
0.660

1 .010

0.900

Inflow
(cfs)

0.738
.0.607
0.645 '
".800

862

1525

1150

1580

2712
2100
2572
700
365
740
375
378

'482
2915
1180
795

2000
'1760

868

2722
2480
2600
1740
1915
1705
1120
1015
1482
2915
1970
3076
2000
1992
1884

1379

2250

Total length Length of
of water- test sec-
course(ft). _i:lon(ft)

1125 1025
1046 746
1500 1200
800 800

Location of
Deep Tubewell

Chapain,Savar
Chapain,Savar
Chapain,Savar
South Dariapur,
Sayar

WATER LOSS CALCULATIONS

South Dariapur,
Savar
RajasEcn 3,Savar,
Dacca
Rajasan 4,Savar
B8.ralia~Savar
Sonalia 3,Savar
Badda,Savar
Badda,Savar
Aukhpara,Savar
Aukhpara,Savar
West Bamna,
Is12mpur
Belgacha,~slampur
Gazipura,Joydebpur
Gazipura,Joydebpur
Itahata,Joydebpur
Itahata,Joydebpur
Technagar.'Para,JOjrdebjJur
SaIna Haidda Para
Joydebpur
Dakhsin KhE.n 10,
Gulsan
Dakhsin Khan 8, 1280+1223Gulsan

1075
1674
1205

1000+1450

0.910 0.526 0.38~
Amlabo 1,Rupganj
Amlabo 2,Rupganj
Amlabo 2,!lupganj
Par2ge'on 2,
Rupganj

1280+1150
1000
1100
870

1000+1450

0.703
0.820
0.4'0
1.300

0.242
0.380
0.200
0.361

•

0.461
0.440
0.2iO
0.939
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TABLE - 2 (Contd.)

-f, Location of. Loss per Loss per Total Loss per 100 £1::"2Deep Tubewell 1000 it 1000 ft loss wetted are2(%(cfs) (% of (%) of inflow)inflow)
Chapain,Savar 0.246 33.3 40..4 9.68Chapain,Savar 0.171 28.3 29.5 8.27Chapain,Savar 0.220 34.1 51.0 9.58South Dariapur,Savar 1.600 88.0 71.3 20.27South Dariapur,Savar 1.276 70.8 61.4 12.96Rajasan 3,Savar,Dacca 0.330 19.3 52.5 6.00
RujasE't.n 4, Savar 0.324 18.3 45.4 5.38Baralia,Savar 0.284 15.7 40.8 4.35Sonalia 3,Savar 0.471 25.6 44.5 6.88Bo.dd29Savar 0.410 22.9 43.8 5.95Badda,Savar 0.260 44.L, 75.9 12.30J,ukhpara,Savar 0.290 33.9 38.0 9.20Aukhpara,Savar 0.210 32.3 32.7 8.20West Bamna,Islampur 0.373 20.4 30.2 5.78Belgacha,Islampur 0.128 6.0 17.6 1.78Gazipura,Joydebpur 0.400 44.0 86.7 12.20Gazipura,Joydebpur 0.213 23.0 70.7 7.01Itahata,Joydebpur 0.160 3'?0 78.0 14.26Itahata,Joydebpur 0.153 43.8 87.3 16.02-~."--

Technagarpara,Joydebpur 0.274 41.5 78.2 12.65
, '.

Salna i'laiddaPara, 0.468 46.3 63.9 13.66Joydebpur
Dakhsin Khan 10,Gulsan 0.292 32.4 72.9 11.30Dakhsin Khan 8,Gulsan 0.158 17.3 43.3 6.61AmInba 1,Rupganj 0.461 65.5 70.4 16.64Amlabo 2,f(upganj 0.400 68.8 81.7 14.87.Amlabo 2,Hupganj 0.240 58.5 70.5 21.40Parageon 2,Hupganj 0.383 29.5- 72.7 9.82



TABLE - 3
6-1

CALCULATION OF WATER LOSS BY .PONDING~lliTHOD

'.

0.553

0.192

0.182

0.0183
0.0095
0.1022
0.0620
0.017
0.042
0.013
0.110

West Bmnne, Is12mpur

Belg2chs,Islampur

----_._--------------- ~-~~'-~-'-----•..~._---------------------
Name .of the Length of Test Aver2ge Rate of Rece- Loss(cfs) Tote'l
Deep Tubewell site Canal section Sec- width ssion (ft/sec.) loss

(ft) tion (ft) (cfs)
(ft)

-_._ _ _~ _ ----.------ -.--.::.'5 ---.-.
Main 1 Sec 1 386 60 3.94 1.85x 10 0.028

Sec 2 219 46 3.52 3.08x 10-5 0.024
Sec 3 383 50 3.33 1.388x10-5 0.177
Sec 4 494 42 3.77 1.74x 10-4 0.324------. -_.. ---'--" . - '. --- 5"--

Main 1 Sec 1 395 91 4.33 1.073x10-
Sec 2 423 52 3.88 5.787x10-6
Sec 3 393 70 3~77 6.9 x 10-5
Sec 4 312 57 3.61 5.51x 10-5

Hain 3 Sec 1 -266-' '-62 3.30 1.917x10-~-
Sec 2 361 54 2.9 J.98 x 10.5
Sec 3 367 60 2.73 1.27x 10-5
Sec 4 398 60 1.416 1.96x 10-4

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

..•.



CALCULATION OF OPERATIONAL LOSS

Operational loss

TABLE - 4
62

Flow through Flume F2
Before After ---------------- ..-% on 6 hours opera-Steady pu~p tion basisState stopped cU.ft. ._
(Previous (Tail Total Per 1000 ft

oflow)cu.ft. flow)
cu,ft,

--'-,-3,456 560 438 2,458 6.32 7..9
3,024 625 412 1,987 5.11 5.9
1,820 371 326 1,123 12.7 14.6
1,599 122 63 1,414 16,0 8.0

';\,.----------------------------~......:-_~-~,_.+..Flow from
the pump
before steady
state at
Flume F2,cu.ft.~., '
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':;)--

Contd. )TABLE - '3

Lociltion of Effective Average Water t,+2Deep Tubewell grain size, loss per 1000 _ c

D10, mm. of wetted arec-) ~
% of inflow

'.'-"----' ._--_.
Chapain,Savar 0.0029 9.17
-South Dariapur,Savur 0.0044 16.61
Rajasan 3,Savar 0.0018 6.00
Rajas&n 4,Savar 0.0028 5.38+- Baralia,Savar 4.350.0013
Son3.1ia 3,Savar 0.0010 6.88
Badda,Savar 0.0035 9.12
Aukhpe.ra,Savar 0.0026 8.70
West Bamna,Islampur 0.0020 .5.78
Belgacha,Islampur 0.0034 1.78
Gazipuru,Joydebpur 0.0042 9.60
Itahata~Joydebpur 0.0041 15.14

-4,."e- Technagarpara,Joydebpur 0.0042 12.65,
Salna ~bidda Para,Joydebpur 0.0022 13.66
Dakhsin Khan 10,Gulsan 0.0048 11.30
Dakhsin Khan 8,Gulsan 0.0056 6.61
Amlabo 1,Rupganj 0.0039 16.64
Amlabo 2,Rupganj 0.0047 15.75
Paragaon 2,Rupganj 0.0045 9.82



TABLE - 6
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Cropes)
irrigated

Bora HYV
Bora HYV
Boro HYV
JVJostlyBora HYV
!'lastlyBoro HYV
lJiostlyBOra HYV
lJiostlyBora HYV
Mostly Bora HYV
Mostly Bora HYV

Soil type

Sil t loam !'la.inlyBora HYV. Some vege-
table lands are also irrigated

Sil t loam Bora HYV

Sil t 102m JVJailyVegetoble and Fruits.
Some Bora lands ore also
irrigc,ted

Sil t Ioam IVIailyVegetable and Fruits.
Some Bora lands are olsc
irrigelted
Boro HYV
Bora HYV
Boro HYV
Bora HYV
Boro HYV
Boro HYV

SOIL TYPES, CROPS IRHIGATTm AND
TOPOGRAPHY OF TIm AREA

-------~~-----_.._-_._--~------_._-------,~~-_._-Name of the
Deep Tubewell
site
Chapain, Savar

South Dariapur,Savar
Eajasan 3,Savar

Rajasan 4.9Sav2r

Source: Field observations and investigc!tions.

Baralia, Sayar Silt loam
Sonalia9S2.vnr Silt loam
Badda ~S2,var Silt loam
Aukhpc'ra, Savar Silt loam
V.Jest Bamna, Isle.mpur Silt 102m
Belgacha,lslampur Silt 102m

~- G2zipura,Jpydebpur Silt
Technagarpara, Silt loamJoydebpur
Itahata,Joydebpur Silt ]Joam
S81na Jl'Jaiddapara, Silt loamJoydebpur
Dak.l-:tsin!\hem 10,Gulsan Silt loaI:l
Dakhsin Kh,m 8 G"l c-'n Silt, u 00. ~

Amlnbo 19Hupgc.1nj Silt
Arnlabo 2,Rupgr,mj Silt
ParE"tgci.on 2,Rupganj Silt
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TABLE - 6 (Contd.)

Topography

Undulated

Deep Tubewell is located on a ridge
and Boro lands an! around the ridgr"
10 to 15 ft below.Lemds are lev('l
and slightly slopping
Lands are level and gently sloppin:
Deep Tubewell is on a ridge and Boro
fields are on the western and North-
ern side 8 to 12 ftbelow and are
slighty undulated.
Deep Tubewell is located on a ridge
and the Boro fields are on the east
and south and are level
.Area is undulated but the lands ETC'
terraced and levelled.
Ares is undulated but the lands are
terraced and levelled.
Partly undulated and partly level
with getle slope.
Lands are f:'irly level and gently
slopping
Lands are level and mildly slopping
Lands are level and slopping
Lemds o.re level and gently slopping
Area is undulated but lands are terr ..
aced o.nd made level
Lc.nds are f",irly level with gentle
slope

__ L_O _

NiJme of the
Deep Tube~ell site

Chapain,Savar

South Dariapur,Savar
F:ajasan 3,Savar

Raj2san 4,S2var

B2rali(-~,~Savar

Sonalia,Savar

AUKhpard~S8V2r

Badda,Savar

West Bamna,Islampur
Belgacha,Islampur
Gazipura,Joydebpur
Technagarpara,Joydebpur

Itahata,Joydebpur

Salna Maiddapara,
Joydebpur
Dakhsin Khan 10,Gulsan
Dakhsin Khan 8,Gulsan

Undulated
Area is undulated Gnd the lands ,Te
terraced and levelled.

Amlabo 1, Rupganj Lemds are fairly level with gentle,
slope

Amlabo 2, Rupganj Lands are fairly level with gentle
slope

Paragaon 2, Rupganj Lands are fairly level w.ith 'gentle
slope

Source: Field observations and investigati6ns.



DATA ON DEEP TUBEh'ELLSAND PUMPS
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Actual Command
discharge area .
at which (acres)
'the far-
mers op-
erate the
pump(cfs)

Capa-
city
(cfs)

TABLE - 7

Location with'
respect to
the field

Name of the
Deep Tubewell site

Chapain,Savar At the centre 2 1.02 60.0on Qn elev2ted
place(ridge)

+ South D8riapur, Eccentric to- 2 1,80 13.0SElvor wards North-
est on an el-
evated p12ce

R2lj2san 3,Savar At the centre 2 1.73 14.3on an elevated
place

Hajasan 4, Sc,v;:;r At the centre 2 1.77 13.8
• on an elevated

place
Baralia "Savar Slightly eccen- 2 1.81 100.0trice on an el-

evated place
Sonali21Savar Appx.at the cen- 2 1.84 70.0tre :on an eleva-

ted plu'ce
Badda,Savar At the centre on 2 1.86 67.0an -eleveted pl~lce
Aukhpara,Savar At the centre on 2 1.79 40.0an elevated p12ce
West BamnQ,Islarnpur On one side on an 2 1.83 42.0elevated place
Belgach2,Islampur Appx.at the cen- 2.25 2.13 57.0tre on an eleva-

ted p12ce
Gazipura,Joydebpur Slightly eccent.- 2 1.82 85.0ric tow8rds south

west
It2hata~oydebpur Near the centre 2 1.12 60.0-"i' on an elevated

land
Source: Field measurements, observations and investigations.
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TABLE - 7 (Contd.)

55.;)

30.r)

47.:)

87.0

Com!'1Cm.d
areE\
(Clcres)

39.0

39.0

Actual
discharge
at which
the fGr-
mers op-
erate the
pump( cfs)

2.00 0.816

2.00 1.01

2.00 0.91

2.25 2.03

2.25 1.88

2.00 1.30

C2pa-
city
(cfs)

Location with
respect to
the field

On the south
eastern side on
an elevilted
land
NeClr the centre
on un elevated
place

N8me of the
Deep TGbewell site
-------_._-------------------------~--_ ..

Technagarp,'lra,
Joydebpur
---------------------------_ •._---~~-~.-..

Saln2 Maiddapara,
Joydebpur

At the centre
on an elevo.ted
land
At the centre
on an elev'cted
land

Do.khsinkhan10,GulsCln Eastern side on 2.00 0.91
an elevated place

DClkhsinkhan 8,Gulsan Near the centre
on an elevated
land

Amlnbo 1,Rupganj On the eastern
side on an ele-
vated place

AmlE'cbo2,Rupganj

Paragaon 2,Rupganj

Source; Field mei1surements,observ,:tionsand. investigations.
------- ._--------_._------------------
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TABLE - 7 (Contd.)

-~_..-
_.,~-~~.~-Name of the Command -Energy Energy con-Deep Tubewell site area per sumption per

cusec hour(gallon/A- capacity hr.or units(acres) (K.W • H) ) /hr.
Ch8pain,S8v8r 30.00 Diesel 0.8
South D8riapur,Savar 6.50 Electri- 16 units

city
Rajasan 3,S8vClr 7.15 Diesel 1.0
H2jasan 4, Savar 6.9 Diesel 1.0
BQralic.19 Savar 50.0 Electri- 13 units

city
Sonalia,Savar 35.0 Diesel 1.0
Badda,Savar 33.5 Diesel 0.8 to 1.0
Aukhpar2, SavcT 20.0 Diesel 0.8 to 1.0+- West Bamna, Islampur 21.0 Diesel 1.0
Belgachc:,Islampur 25.33 Diesel 1.0
Gazipura,Joydebpur ~2.5 Diesel 1.00
Itah8ta,Joydebpur 30.0 Electri- 15 units

city

7\-

Source: Field Measurements,observations and investigctions
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TABLE"- 7 (Contd.)

Name of the Command Energy con-Deep Tubewell site Cl.rea per Energy sumption percusec hour(gallon/capacity hr.or units(acres) (K.W.H.)/hr.
Techna.cjarpara,Joydebpur 27.5 Diesel 1.00Saln2 Maiddapara, 15.0 Diesel 0.9Joydebpur

k Dakhsinl,hc:m 10,Gulsan 23.5 Diesel 0.8Dakhsinkhan 8,Gulsan 43.5 Diesel 0.8Aml8.bo 1, Hupg3nj 23.33 Electri- 13 unitscity
Am12bo 2, Rupganj 17.33 Diesel. 1.0P2r2gaon 2,Rupgcmj 19.5 Diesel 1.0

-----_._------~~._--------------
Source: Field measurements,observ2tions and investigations .

•
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hours/ day ~ Pump
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shift

TABLE - 7 (Contd.)
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~', ., "'-
!. . \,".

. >.

Name of the Peak r,mning
Deep Tubewell site Total

Chapain,Savar 18 3 Centrifugel K.S.B.South Dc-:cri:lpUr, SaV2cr 4 1 Turbine Johnsil'onR8.jasan 3,Savar 8 2 Turbine JohnstonRajasan 4,Savar 9 2 Turbine JohnstonBaralia,SCJ.var 18 3 Turbine Johnston
Sonalic),3[lvar 10 2 Turbine JohnstonBs.dda,Savar 12 2 Turbine JohnstonAukhp2ra,SaV2.r 12 2 Turbine 'Johnston(ft/estBQmne, Islarr:pur 12 2 Turbine JohnstonBelgacha,Islampur 16 2 Turbine JohnstonGazipura,Joydebpur 18 2 Turbine Johnston
Itilhatao Joyde bpur 18 3 Turbine Johnston•

Source: Field Heasurements,. observ2,tions and investig(~.tions

,.



Source: Field measurements, observations and investigations

. I

Pump
Type Brand

TABLE - 7 (Contdo)
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Peak rcmning hours/dc:,'---
Total Nooof

shift

Name of the
Deep Tubewell site

Technag8.rp2ra, 18 3 Turbine JohnstonJoydebpur
Salna Maiddapara, 12 2 Turbine Johnsto,lJoydebpur
Dakhsinkhan 10,Gulsan 12 2 or 3 Turbine Johnt",ton..Jc
Dakhsinkhan 8,Gulsan 16 Johnsto:,l3 TurbineAmlClbo 1,Hupganj 18 3 Turbine Johm:tonAmlabo 2,Rupganj 8 2 Turbine Johnst'on
ParQE:aon 2,Rupgenj 8 2 or 3 Turbine Johns t,o",}
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TABLE - 7 (Contd.)

\
(,,

Mechanical Difficulties

Mechanical difficulties
and engine is replaced
this yeer.
Electrification in the
last seClson
No difficulties
No difficulties
No difficulties
No major difficulties
Some difficulties this
year.
No major difficulties
No m2.jor difficulties
~r major difficul tie s,a

No major difficulties
No difficulties

Engine

Ruston
Huston

Russian

Huston
Ruston

Ruston
Ruston
Ruston
Ruston

Name of the
Deep Tubewell site
---------------_._-_._------_._--------

South Dariapur,Savar

Chapain,Savar

Rajasan 3,Savar
Rajasan 4,Savar
B8.ralia~Savar

Aukhpara,Savar

Sonalia,Savar
Badda,Savar

West Bamna,Islampur
Belgacha,Islampur
Gazipura,Joydebpur
Itahata, Joyde'bpur

Source: Field MeGsurements, observations and investig.c~tions.•
--------------------------------------
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No major difficulties

Mechanical Difficulties

No difficulties
No difficu:l.ties
No difficulties
No difficulties
No difficulties
No difficulties

Engine

Ruston

Ruston

Huston
Ruston

Ruston
Ruston

TABLE - 7 (Contd.)

Name of the
Deep Tubewell site

Technat;CLrpara,Joydebpur
-'--~-------_.-----------------------_.- .._-- ~--

Source: Field measurements,observ8tions and invEstigations

Salna M&iddnpura,
Joydebpur
Dakhsinkhan 10,Gulsan
Dakhsinkh,cn 8, GuJsan
Al11labo1,R.upg::mj
AmJabo 2,Hupgcmj
Parag,10n 2,Rupganj

(
. ;

!

\,
\
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Brea!,s
2nd
cuts

FrQ')uent

]\Jon:?

None

Nonr,?

ModerQte

r:1oder,c::.tc

Less
Less

Less

Less

Frec:uenl:

Moderr~te
ModcY'2te

Frequent

ModEre.to
lVfodercct"

Less

Rodent
holes 2nd
cracks

Less

None

None

None

Less

None

Frequent
Less

Frequent

Less

Less
Moderate

Frequent

Moderate

Less

Weeds/grass
on bed

None

Light grass Frequent
cover
Moderate

Moderate

Light grass Moderate
cover

Less
Light grass
Cover
Moderate

Less

Less
lVJoderate

Less

Thick grass Less
cover

Less

Moderate

Alignment

More or less Moderate
tortous
More or less Less
straight
More or less Less
straight
More or less
straight
Slightly
tortous
Tortous
Slightly
tortous
Almost
str2ight
Tortous

Straight
Str2ight

GENERAL CONDI'.~IONOF THE WATEHCOURSES

Name of the
Deep Tubewell site

Chapain,Sav2r More or less
str2ight

South D2riapur,Savar More or less
straight

Raj8~:an 3~Savar More or less
tortous

Sonalia,Savar

Rajasan 4,Savar

Badda,SQvar

Baralia,Savar

Aukhpara,Savar

West Bamna,Is12mpur
Belgacha,Islampur

Gazipura,Joydebpur

75
TABLE - 8

TechnagarparR,
Joydebpur
Itahata,Joydebpur

Amlabo 2,Rupganj

Salna l'laiddapara,
Joydebpur
Dakhsin Khan 10, More or less
Gulsan straight
Dakhsin Khan 8,Gulsan Tortous
Amlabo 1,Rupganj More or less

straight
More or less
straight

Paragaon 2,Rupganj Slightly Moderate Frequent
Tortous

Source: Field observations and investigations
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TABLE - 8 (Contd.)

Not regulQr
Not regulcT

l10stly below Regular
m8intence

JVJostlyabove
Mostly 2bove

Overto- El.of canal Maintenancepping bed w.r.t.
the field

Frequent Mostly above No maintence
Frequent Mostly above No maintence
Less Above Not regult~r ,-

f 1Less Above Not reguler (~(,
, ,None Mostly above Regular I
::imaintence p::None :vIostly~)bove Not regule,r ". (

'kC;None Partly above Not regul'lr "",
.. \

& Partly below '. '
" :,Less Mostly below Not regulc:r I"

!"foderate I"iostlybelow Not regul2r I;
I'Moderate P8rtly Qbove Not reguler V.;,

& Partly below i"l;!
I,.i':'Less Mostly below Regular 1'"

I'maintence
"

Frequent
Frequent

Less ]vIostlyabove Not regulc:r
Less Partly above Not regular

& Partly below
Frequent Mostly below Not regular
Frequent Mostly below Not rcgul.,)T
Less !"fostlyabove Not regular

Chapain,Savar
iJouth Dari~~.;ur'9 2ctvar
Rajesan 3, Saver
Rajasan 4, Savar
Baralie,Savar

Aukhparcl9 S8.var

West Bamna,Islampur
Belgacha,Islampur

Name of the
Deep Tubewell site

SonCilia,Savar
Baddn5Savar

Technagarpara,Joydebpur Less

Gazipura,Joydebpur

It8hata,Joydebpur
Salna Maiddapara,
Joydebpur
Dakhsinkhan 10,Gulsan
Dakhsinkhan 8,Gulsan

Source: Field observations and investigations

Amlabo 1,Rupganj
Amlabo 2,Rupganj
Paragaon 2,Rupganj
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('\.'.'V'
?Q..

_. R"_ ..,.__~Water supply No;of
to the canals ccm~ls

fed r.et
a ti,ill2-_._-~-----~_..

Alternatively 1

Alternatively 1
Alternatively
& simulteneously
AlternQtively
& simulteneously
Alternatively
& simulteneously
Alternatively 1
Alternatively 1
Alternatively 1
Alternatively 1
Alternatively 1
Alternatively 2
Alternatively 2
Alternatively j to 2& simulteneously
Alternatively 2

Alternatively 1

Alternatively 1

Alternatively 2
Alternatively 2

Alternatively
& simulteneously

2140;2030;2248

800; 868; 450

2722;2790

2480;1650; 410

32Lc7; 812; 525
2800; 1740
1915;1705;1695
1015; 1120; 2775
2612;1492
1523 ;Lc231 ; 1392
1970;3076;2210
1884; 4200; 1025 ;
2820
2000; 1992; 1180;
1025

1379;2115;1923

2250; 1660

1280; 1223; 2500;
2180
1075; 1223;1100
1674;1205; 782;
1152
1000 ;1450 ;1215

3

3

2

3

3

2

3

4
3
4

No.of
main Total length
cQne"11

Neme of the
Deep Tubewell
site

Chapain,Sevar
South Dariapur,Savo.r
Rajosan 3,Savar

Rajesan 4,Savar

INFORMATIONS REGARDING SUPPLY,DISTRIBUTION
AND APPLIC}\TION OF WATER

TABLE - 9

Borelia,Savar 3
Sonalia~Savar 2
Badda,Sevar 3
Aukhpera,Savcr 3
West Bamna,Islampur 2
Belgacha,Islampur 3
Gazipura,Joydebpur 3
Techn0g~rpQra, 4
Joydebpur
Itahatc,Joydebpur 4

Salno Maiddapara,
Joydebpur
Dakhsin YJ1an 10,
Gulsan
Dakhsin Khan 8,
Gulsan
Amlebo 1,Rupgenj
Amlebo 2,Hupganj

Paragcon 2,Rupgenj

•
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Distr:L,.
bution
besis
Seric:l

]\j0 de fi.n ..
ite system
No defin-
ite systeu
No dc:=iD-
ite systC!,'
Rothtion

SerLil

Serial

Mixed

SeriCll

No defin ..
ite system

SeriCll

SerLql

No dcfin ,-
ite syste;J
No defin-
i te syst",,';

Rot:,tion
No defin",
i te ,c:::ysten
No dcf'in-
i te ciyste.
Rotntiun

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None
None

None

None

None

JVleosuring/
control
structures

Method,of canals
of fed at 'water
a time diversion
Cutting the side &

making,an opening
Cutting the side &

making an opening
Cutting the side &

making an opening
Cutting the side &

making an opening
Cutting the side &
making an opening
Cutting the side &
making an opening
Cutting the side &
making an opening
Cutting the side &
making an opening
Cutting the side &

making an opening
Cutting the si,de&
making an opening
Cutting the side &
making an opening
Cutting the side &
making an opening
Cutting the side &
making an opening
Cutting the side &
making an opening
Cutting the side &
making an opening
Cutting the side &

making an opening
Cutting the side &
making an opening
Cutting the side &
making an opening
Cutting the side &
making an opening

TABLE - 9 (Contd.)

Gazipura,Joydebpur

Raj2san 3,Sovar

B8.dda~S2var

South Dariapur,Savar

West Bamna,Islampur

Belgacha,Islampur

B3r21ia~Sav8r

Aukhpara,Savar

Sonalia,Savar

Rc.jasan L~,S2ver

Name of the
Deep Tubewell site

Technagarpara,
Joydebpur
Itahata,Joydebpur

Salne;Maiddapara,
Joydebpur
Dakhsin Khan 10,
Joydebpur
Dakhsin Khan 8,
Joydebpur
Amlabo 1,Rupgcmj

Amlabo 2,Rupganj



Intermittent 7 to 10

':
".

1447
610

79

372

397
220
2144
500
745

1200
862

378

1372
1790
1139
1400

Total hours of
pumping during
the irrigation
se2S0n.

Not available

Not availClbla
Not available
Not availablE

Average
frequency
of irriga-
tion(de.ys)

2 to 3
2 to 3
? to 10
5 to 6
4 to 5
4 to 5
3 to 5
3 to 5
5 to 7

3 to 5

5 to 10

7 to 15

2 to 4
2 to 4
3 to 5

Mode of
Application

TABLE - 9 (Contd.)

Intermittent 5 to 7

Intermittent
Intermittent
Intermittent
Intermittent
Intermittent
Intermittent

-Continl.1~~'us

Intermittent 5 to 7
Intermittent

Intermittent

Intermittent
Intermittent
Intermittent
Intermittent

Ch2poin, Scr,,'i::~.r

rkme of the
Deep Tubewell site

South Dariapur,
Savar
R<:~jDS?n 3, Savar
Hajasan 4,SclVar
B8.r21ia 1S2.var
Sonali2,Savar
Badde" Savar
Aukhp2rCJ,5ave,r

1tiestBamna, Islampur Intermittent
Belg8cha, Islcimpur Intermittent
Gszipurc:,Joyde bpur Intermittent
Technagarp2ra,
Joydebpur
Itahsta,Joydebpur
Salna Maiddapara,
Joydebpur
Dakhsin Kh,lll10,
Gulsan
Dskhsin Khan 8
Gulscm
Amlabo 1, Hupganj
Aml2.bo 2, Hupganj
Paragaon 2,Rupganj



TABLE - 10
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SOCIO-ECONOMIC INFORr/~TIONS

Volu:1'-
tary

Volun-.
ta.ry

Volun--
tary

Volun-
tc,ry
Volun.-.
tE~ry

Volun-
tary

Takes
rE;I"I1Un-

eration

Volun-
t,qry

Volun-
tary
Volun-
tary

Business Volun-
and Agri-tary
culture

Agri-
culture
Agri-
culture
Agri-
culture& Buis-
ness
Agri-
culture
& Buis-
ness
Agri-
culture& Buis-
ness
Agri-
culture
Agri-
culture
farmers.

Above sec-
ondary

Below sec- Agri-
ondary culture

Below sec- Agri-
ondary culture

Below sec- Agri- Volun-
ondary culture t2ry
-----------_ .._-"-._-.

Mannger
Education Occupa- Ren~~-

tion eration

Below sec- Agri-
ondary culture
Above sec- Agri- Volun-
ond2ry culture tccry

& Service
Below sec-
ondary
Below sec-
ondary
Secondary

Below sec-
ondary

Secondary

Formation of'
irrigation
society

Through Ins-
titutionel
initiative
Initiative of'
local people
Initiative of'
local people

Initiative of'
10ce21 people
Initi.eti ve of'
local people
Initiative of'
local people

Initiative of'
local people

Initiative of'
local people

Initiative of Below sec-
local people ondary
Initiative of Below sec-
local people ondary

with Group Manager and local

Name of' the
Daep Tubewell site

Chapcin, Smc.T Through init-
iative of'
local people

South Darj.apur,Saver Through init-
iative of'
local people

Rajasan 3,Savar Through Ins-
-titutional
initiative

Rajasan 4,Savar

Barali8.,S8var

Sone..liCl,S&v2r

Budda,Savar

Aukhparil,S2var

West Bamna,Islampur

Belg2cha,Islampur

Gazipura,Joydebpur

Technagarpara,
Joydebpur
Itahata,Joydebpur

Source: Interviews
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Remun':'--'"
er2tion

Manager
Education Occupa-

tion

Formation of
irrigation
society

TABLE - 10 (Contd.)

Name of the
De~p Tubewell site

---_. -------------------~------------"'--,_.,-

---'-_._--'-----------------------------

Salna Maddiapara, Initiative of Below sec- Agri- Volun-Joydebpur 10c81 people ondary culture tD.ryDc:khsin Khan 10, Initiative of Below sec- Agri- Volun-Gulsan local people ondary culture toryDakhsin Khan 8,Gulsan Initiative of Secondary Agri- Volun-local people culture taryAm12bo 1,Rupganj Initi2tive of Below sec- Agri- TGkeslocal people ondary culture remuner,.
& Buis- ati,on
nessAmlabo 2,Rupganj Initic"tive of Below sec- Agri- Takes10c21 people ondary culture remuner""
& Buis- ation
nessParag20n 2,Rupganj Through indi.- Below sec- Agri- TClkesvidual initi- ond()ry oulture remuner.-ative ation

Source; Interviews wi,th Group Mcmager imd local farmers.
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50

70

65

33

85
25
75

33

43

100

100

100

100

100

o

35

50

30

15

75

67

25

67

o

o

57

o

o

and local farmers.

Site selection Availability of f~eX'
At control At open ma~-
price(%) ket ~rice

(%)

Consensus
opinion
Power structure
influence
Consensus
op,inion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Consensus
opinion
Group Manager

Name of the
Deep Tubewell site

Budda,Savar

Sonalia, Savar

Rajasan 3,Savar

Baralia,Savar

Aukhpara,Savar

West Bamna,Islampur

Chap2in,Savar

South Dariapur,Savar

Rajasen 4,Savar

Belgacha,lslampur

Gazipura,Joydebpur

Technagarpara,Joydebpur

Itahata,Joydebpur

Salna Maddiapara,
Joydebpur
Dakhsinkhan 10,Gulsan

ba~~sinkhan 8,Gulsan

Amlabo 1,Rupganj

Amlabo 2,Rupganj

Source: Interviews with

Paragaon 2,Rupganj
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LAND HOLDIJ~G OF THE FAF~J1FRS

Source: Field investigations.

4.0
7.0
5.0
4.0
1.0

~'

83

More then
2 acres
(% of
total)

6
o
0.6
0.66
3.0
o
19.0
14.0

5.5
16.0

6.0
1.3

20
o

31.4
26.34
10.0
10.0

48
35

18.5

40.0

16.0

8.0

9.0
13.0
25.0
13.0
7.0

1 to 2
acres(% of
total)

90.7

76
44
78

87

80
70
83
92

74
100
68
73
87
90
33
51

Less than
1 Clcre
(% of
totel)

63
72

Total
NO.of
fGrmers
in the
scheme

65
95
80
75
79

N2me of the
Deep Tubewell
site

--- --~'"

Chapain,Sav2r 35
South Dariapur,Savar 17
R2..jasan 3, SaV8.r 16
F"c'Jc"~~nI, S~v9r 151.,.---<. ,_,-uCI ~_, ci c--,-

Baralia,Savar 128
Sonall2,Sc'var '110
Badda,Savar 42
Au~~para,Ssvar 35
We st Bernns,Is1",mpur
BelgachQ,Islampur
Gazipura,Joydebpur 124
Technag,crpara, 45
Joydebpur
.Itahc)ta,Joydebpur
Salna Maiddapara,
Joydebpur
Dakhsin Khan 10,
Gulsan
DakhsinKhan 8,Gulsan
Almilbo 1,RupgClnj
Amlabo 2,Rupganj
Paragaon 2,Rupganj

•
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Averi:lge
yield
( mds/ i' cre)

60
58

45 to 57
45 to 57
50
54
46
50

60 to 70
50 to 70
70
60
S2
43
54
40
70
50
50

500
460
570
570
200
300
860
730
500
425
350
375
328
400
515
485
330
500
566

Ba~;is

Mixed
Are£:!.

Area

Mixed
Mixed

Nixed
Hixed

Area
Area
Area

Area
Area
Areo.
Area
Area
i\rea
l\.rea

,__ Water. charge
Total
for the
season
(Tk.~er
acre)

N"me of the
Deep Tubewell
site

Chapein,Sevar
South Dariapur,Savar

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

----'---------,---,------------_._--,--.~_.._-- .....

R.ajas&n 3?Savar
Rejas0n 4,Savar
Barali29Savar
,sonGlia 9 Scivar
Badd8,SavEir
Aukhpa.r29 Savar

West Bamne,lslampur

WATER CHARGE AND YIELD

84

TABLE - 12

Belgacha,Islampur
Ge,zipura,Joydebpur
Technagarpara,Joydebpur
Itahata,Joydebpur
Salna Maiddapara,Joydebpur
Dakhsin Khan 10,Gulsan
Dakhsin Khi,n 8, Gulsan
Amlnbo 1, Rupganj
Arnle,bo2, Rupganj
Paragaon 2,Rupganj

--~--------------------------------,---
SOurce: Interviews with 10c21 farmers.

o
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FIGURES
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FIG.4 RECESSION RATE OF THE WATER SURFACE IN THE PONDING TEST SECTION
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