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ABSTRACT

The averzge performance of the tubewell irrigation

units is extiremely poor in Bangludesh. Tt is suggested

-that a 2-cusgec unit should irrigate at least 80 acres

of HYV Lboro rice but. the sctusl coverezge of most of

the deep tubewell units is below 40 acres.

Over the last few years, several researchers under-
took studies td identify the problems associated with
the poor performance. In most of the studies the resear-
cbers concentrated on social znd institutional sspects

and paid little attention o engincering factors. Causes

ike low operating hours, defective distribution system,

=
23]

ack of extension services, disinterest of the farmers =nd
corrupt officials have been given ss the most important

problems contributing to the poor performance.

The present study has been planned with a view to
quintify the water loss in dis*ribution system and to
assess the share of water loss znd other factors mostly
engineering, to the noor acrenge., Water losses were mea-
sured in 29~watercourses of 19 deep tubewell units -
eight in bevar, four in Jovdebpur and three in Kupganj
thana of Dacca district and the rest two in Islampur
thena of Jemalpur 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 &~inch parshall -
flumes and a current meter. It was found that the loss-
¢s in the wmain distribution canal fanged from zbout 30%
to 87% with an average of about 58%, This mesans that, on
average over half of the water delivered from thé source
at the héad is lost in the cznal hefore entering into the
fields., The czuses of such a huge amount of water loss
are high seecpage rate, inefficient canal section, poor
level of maintensnce of distripution canals,zabsence of

control structures, lack of proner irrigation schedule ctc,
b iy . r

The study also included collection of other technical
&8 well as socio-econecmic infori: tions through field
mezsuremnents, observations, inveétigations and interviews
with local farmers. From the =n lysis of the data and
informations ceollected it is found that in addition to
high water losses the most important causes for poor
performance are under utilization of the deep tubewell
uniits,lack of prover distributiocn schedule, inclusion
of some lands having light soils in the scheme, lack of
incentive of the group msnsger, lack of demonstration

and extension services, etc.
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CHAFTER - 1

INTRODUCTION

Bangladesh, one of the most denséiy populated countries
of the world, suffers.from defficiency in food grains every
yeer. She has a total area cof 35.3 million acres of which
only 22.5 acres (6L%) is cultivable. Moreover, 50% of the
cultivable area is not available for intensive cultivation
all the year round. This area includes about 2 million
acres of low-lying land which are flocdéd to a depth of
12-15 feet from June to Cctober and can, therefore, only
be cuitivated when the flood subsides in November. &nother
6 million acres of cultivated land are annually flooded to
a depth of 3 to 12 feet and are used for low yielding broad-
cast aman. The remaining 3 million acres in the coastal .
areas are inundated with saline water and can hardly sus-
tain one crop during the rainy season from June to October.
To attain self—sufficiency in food grains in a limited
arable land in the country? cerecl production must be
increased by growing HYV rice, multiple cropping:'appli-
caticn of neceséary inputs and pfacticing irrigation
efficiently. 4 general model of rice crops under various
stages of input Evailébi}ity is shown below:

-

s
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Fig. 1.1 A general model for development
stage and paddy yield.

(Source: Asian Development Bank,1969)

4 recent model, prépared hy Fi40 experts aimed at
gself-sufficiency in food graih rroduction by 1985 envi-
saged the development of irrigation facilities, use of
high-yvielding (HYV) varieties and production targets as-

unders:

Table 1.1 Estimated expansion of irrigated acreage
and HYV rice production between 1975-9C

Ttem B 1975 1985 1990

Irrigated é%rea=e'0f rice 10.5 C - 30.6 —37.6
- (% of total 1an§) ‘
HYV rice seeds used 3.6 7.5 63.6
% of total land) ,
Rice yield per acres 0.71 1.05 1:28

(1,000 metric tons)

Source: FAO, November 197, Rome.




@ Although irrigation had been introduced in our
- country since early fifties (Ministry of Agriculture

started power pump irrigation in 1951-52) it presently
covers only 13% of the cultivated area. Figﬁre 1, Appendix-B
shows the area-irrigated under different means for the 1astn
few years. The figure delineates that surface irrigation
i.e., Low-1ift pump and Traditional irrigation played an
important rcle in the total irrigated acreageQ But further

e growth of irrigated écreage is gresctly constrained by the

scarcity of surface water in the lesn period.

Bangladesh gets, annuallf, a net total of 938 million
acre feet (MAF) of water (rainfall 203 MAF plus surface
inflow 870 MAF less evaporation and deep percolation losses

135 MAF) but the distribution is very skewed. Only 2.5 to
L.5 inches of rainfall occurs during the November-March
winter period. The river-flows are significantly low
during this winter seasor:,limiting the poténtial 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 traditional-method of irriga-

tion will be kept at 1 million acres.
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Table 1.2.  Projected National Programme for Irrigetion
~ Reguirement for the years 1975 through 19?6:

1975-'76 1980-'81 1985-'86  1995-196

Type acres acres acres acres
million million million million
Lowlift pump 1,13 1,60 1.80 2.20
Groundwater 0.20 © 0.50 1.L5 2.00
(Deep, Shallow
tubewells and
hand pumps) _
3 Major works 0.07 0.23 0.59 1.00
' Traeditional '
-method - 1.0C 1.00 1.00 1.00
Total 2.71 3.33 L.8L 7.00

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

It is thus a matter of great concern to all planners
as well as irrigators to utilize the available water.
reséurceé carefully and in é planmned way which is now

(}P | utilized carelessly and recklessly. It is needed to apply
water to the crops Judiciously and efficiently by the
right quantity at right time.

Minor irrigetion,i.e., Low-1lift Pump (LLP), Deep Tube-
well (DTW) and Shallow Tubewell (STW) constitutes a large
component of present conVering but the performances¢f those
irrigation projects have, so far, been very unstaisfactory. -
Theofetically a 2-cusec deep tubewell should irrigate more

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

very low.

gt S e e
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Records (KTCCA., 1975) indicate that the deep tubewells :

installed by Comilla KTCCA irrigated LO acres per cusec in

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

tubewell project consists of 377, 3 to U cusec electrically -

cperated tubewells. Reportedly, the pfoject irrigated only
50-60 acres per tubéweli in 1970-71 against an average
design coverage of 215 acres per tubewells (about 70-75
eacres per cusec). The average command area further déclined

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

1973-7L (Bangladesh Planning Commission,197L). The position’

- with regard to BADC tubewells is also not satisfactory. The

year wise distribution of the acreage per deep tubewell
installed by BADC is shown in figure 2, Appendix - B, The
figufe indicate® that the coverage per deep tubewell varied
from 30 to 43 during the period 1967-68 to 1976-77 which
had been incressed to L5 in 1977-78. But still the acreage
per deep tubewell is much less than that a 2-cuseﬁ7 could
potentinlly cover, This poor nerformance is because of
mismanagemént and misuse of irrigaetion water. In order +o
achieve the goal, i.e., to increase the command area of
the existing irrigation schemes, it is essential to iden-
tify the problems associated with poor performance.and
take necessary meaéures. |

T84
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Many research works had been conducted to identify
the factors responsible for the poor verformance 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,)Dewan & 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 ggro-climatological conditions had been
compared and thus the main factors influencing the irri-
gztion efficiency were identified. The researchers observed
tha%, besides some unique problems, the commen elements
causing 'the poor acreage are overlooking of ultimazte goél,
lack of participation of farmers, social clique, low opera=-

ting hour, etc.

Another study was undertesken covering the year 1975
through 1977l(Biswas, M.R. et al., 1978) for discerning
the factors affecting the command area of existing minof
irrigation units (DTW,;STW and LLP), In that study 64 DTWs,
3l 3TWs and 88 L1Ps were selected from 21 thanas in con-
sultation with BADC personnel and data (both technical

and socio-gconomic) were collected from some randomly




selected managers and farmers of each irrigation unit.

In that study the researchefs cbserved that besides the
other problems, non availability of fuél, sparé parts

and mechanics in time, corruption of officers or mana-
gers and defective water distribution system are the most
imnortant problems contributing to the-poor performance

of all the categories of irrigation projects.

In 1977 2 study was conducted (Yunus, M., 1977) to
evaiuate.the operation-of deep tubewells in Chittagong
division. From the study it was found that about one
thlrd of the DIWs were not oer<t1n5 in that year and
the acreage of the DIWs in operation wos not satisfactory.
The researcher pointed out in his report (May, 1977) that
the reasons for low acreage are mechanical trouble of the
mzchine, weakness of management committee, high irrigation

cost, Kutcha drain, poor soil condition, etc.

In 1977 ancther research work was carried out (gccIp,
1978) to see if the expenses of paccg canal is justifiable
and alsc 1f it is practicable to construct a less expensive
type of drain which will eifectively reduce seepage losses
frewm irrigation canals. The resecarch workers measured the
conveyance losses in some canals of small irrigation units

at Bhaberpara (Kustia) and found thoat the totsl loss varied

e
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from 37% to 75%. They .concluded that the loss could be
reduced to 30% through better managementf_and that

lining is not econimical,

In 1978 the beeﬁ'Tubewell Division of BaDC (1979)
conducted a study on the utilization of deep tubewells
in 1977-78. In that study a questionnaire was prepared

?f\ and the fLssistant enginecers of BADC'Were requested to
| send the fillgd-in questionnaire tc the Ipplementation
Division. On the b.sis of the data collected from the
filled in guestionnaire the Irplementation Division
made a report (BADC, 1979). The report stated that about
19% of the DTWs commissioned upto June 1978 were not in
operation during 1977-78 and 47% of DTWs in operation
remained under utilized (coverage below 1 acres). The
(;: report also stated that disinteresf of the group, short-
| age of inputs and lack of extension services are the main

reascns for low coverage,

From the above review it is obviocus that many works
had been undertaken to idenfify the problems contributing
to the low coverage of the minor irrigrtion schemes. But
almost no work was conducted on water 1oss,ih the distri-
bution system. Studies (Biswas, M.R. et al., 1977) revealed

‘%f that farmers claim pacca drains to increase the command area.




But it was demonstrated (Deb,Dewan and Sarker, 1976)
that a high coverage can be achieved with the existing
facilities through improvement and ‘maintenance of

distribution system and better management.

With this context the present study has been plzned

with the following objectives:

a) To quantify the water loss in the distribution
system of deep tubewell irrigation units.

b) To identify the facters, mostly engineering,
responsible for the low water utilization
efficiency and to recommend the measures to
be taken for judicious and optimum utilizatibn;n
of water resources. -




CHAPTER - 2
WATER LOSSES IN THE DISTRIBUTION SYSTEM

2.7 Classification
The water losses from the unlined irrigation canals can

He broadly categorized as unavoidable and avoidable losses.

f

2.7.1 Unavoidable Losses

The unavoidable losses are thosé losses which can be
reduced but can not be totally eliminated. These include
seepage and percolation (éombinedly seepage) and evapora-

tion losses.

2.7.7.1 Seepage Loss )

Seepage loss is tgat which occurs as a result of direct
infiltration of water,from the canals into the sub-soils.
Seepage loss from the canal depends upon the type of the
$0il in which the canal prism is located. lLoss would be
higher in canals excavated in light (sandy) soils than that
in canals excavated in heavy (clayee) scils. 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 ifxtheh.
embankments are made narrow with soils containing dead-
roots. Seepage loss is also influenced by hydrauliﬁkgradienf
which in turn is effected by the depth of water in the canal

and position of ground water table.
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Seepage not only causes loss of water but alsc con-

tributes to a rise of ground water level and leads to
wutor logging and salinity problems. Rising of water
table caused by seepage from irrigztion canal is de-

monstrated in Fig. 3b, &ppendix - B.

Seepage losses may be effectively controlled through
lining of the canzl.. Lining net only conserves water but
also rrotects lands from water logging and reduces costs
of masintenance. But lining should be economically feasible.
The guantitative determination of seepage in an existing
canal and the locations of probable epage areas in &
proposed canal are thus of major importance to the planner
and designer in selecting the resches of canal to be lined.
Future seepage losses of unlingd csnal may be estimated on
the basis of measurements of infiltration rates (Robinson,

1957; .Bouwer, 1962) preferably in similar canals, other

conditions being comparable. In addition to the direct
measurement seepage can be estimated by the following
equation proposed by A.MN. Kostiakov (1962) ;ﬁl
S = s “%%6' m3/sec oo ve 2.7 e
where: N
s = water losses per Km of canal length (in %) _;{;
I, = lenvth of the canzl {in Km) | (jf

-
]

wdfer ?lpw {(in m3/sec)
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s is calculated by the formulsa:

£
.
\

5 = e e o ¢ 4 ’ e LI 2.2
Qm

A and m are empiriczl constrnts depending on soil per-
neohility. Values of A and m for virious ranges of

perimcability are given in table 2.7,
Table 2.1 Values of the empirical constants A and m
in equation 2.2 (After Kostiakov)

[ -

Permeability

Constant  ———emn — .
low medium high
o 0.70 .90 3.40
m C.30 1 0,40 0.50

2.7.7.17 Evaporation Loss

| . .
?o seepage loss because evaporation rate is much less
than seepage rate. Moreover, the surface area available

Loss due to evaporation is negligible in comparison

for evaporstion is less compared with that available

for seepage. The potential evapotranspiration during the

mor:th of May in Dacca ig 6.2 in/month(Dan Jenkins, 1979),
If we assume that the free surfice evaporation is about

the same as potentisl evapotranspiration and the average
waler surfszce widih in the chonnels is 3 ft, the average

eéaporation rate would be 5,76 x ‘fO"’LL cusec/1000 ft. This

1g about 0.2% of the averige total loss rate.
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Théugh it is believed by many that evaﬁorétion loss
can be minimized by irrigating dufing night, it would
increase the operational wastes becouse the farmers
4Wou1d face difficulty in sealing the holes and uﬁdesir—
Fble dpenings in the canals at nizght. And the overall
conveysnce losses may bé even increzsed (Tom Trout et al.,

1997 .

2,1.2 Avoidable losses

The leosses which could be eliminoted through channel
improvemnent and maintensnce 3nd better water managéﬁent
are avoidable losses, These losgses include operational
%astes,-losses due to overtopping and leakage through
rodent heles, cracks, poorly closed cuts, weaks and

arrow banks.

=3

-

.1.2.10perational 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 canzl after their use, and loss-
es resulting from shori 4oy bresks or leaks in the canals
both intentional and accidental, Uperational wastes may

be minimized through proper water management.




2.7.0.2 Losses due to overtopping or spillage loss

These losses occur when the cross-section of the
canal is not sufficient to carry the discharge, More-
over, growth of vegetation and siltation reduce the
lcarryimg capacitﬁ 0 the canal causing overtopping of
water., The spillage loss can be minimized through proper

designing, constructing and regular cleaning of' the canals,

2.1.2,3'Leakage through cracks rodent holes and poorly
sealed openings :

These losses constitute = congiderable portion of
the total conveyance loss. Rats, ants and insects cut
holes through their burrowing activities in the banks.
Sbmetimes the farmers intenticonally make some holes to
divert water illegally into their fields. A considerable
water loss occurs through these holes. It was estimated
(Tom Trout, et al., 1977) ﬁhat the loss through & small
ant hole, 1 cm in diameter;.might be as high as 0.001
cusec. The farmers usually divert weter by cutting
openings in the banks which they do not nlug properly
after irrigation and a small leak through them quickly

ashes, out a larger hole. About holf of the total yolume
of visible leakage occcurs through these plugs (Tom Trout,
gt.al., 1977). These operational losses may be greantly
reduced or eliminated by proper attendance of irrigation
water,maintenance of watercourses and introducing simple

diversien structures made of concrete,wood or bamboo spiles.
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2.2 Measursment

There are two methods of measuring the water loss
from the irrigsztion canals. These are Ponding method

and Inflow-outflow method.

2.2.%7 Ponding method

In this method a canal section of arbitrary length
1s selected and a bund is built at the lower end., The
section is then filled with water, another bund is built
‘at the top end and the rate at which the water level
recedes is recorded with time, This rate of fall {(ft/sec/
when multiplied by the length of the watercourse (ft) and
the average width of the water surface (ft) during the
. time interval, yields the rate of water loss in cubic
feet per sec. If the measured loss rete is to be a good
estimate of the loss during operation, the elevation of
the operational water surface must be meagsured and the
rats of recession must be determined when the water sur-

face is at the operational level,

The method does not require aony sophisticsted instfu—
ment. A measuring tape to messure the length and width
of the watercourse, a measuring stick to determine its
devth and other measuring sticks to be firmly fixed at

The midpoint of each watercourse section to mark the
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o operating level of the water =and to monitor the recession
of water surface in the section, & watch to measure the
elapsed time and & shovel or spade Lo build the bunds at

the ends of the scction complete the needed reguirements,

The rate of loss is commonly @Xpressgd in terms of
cusec of waterloss per 1000 ft, chough the test sections
are generally less than 1000 ft long. In order to make

g comparisens among the losses in canals of different sizes,
it is often desirable to express the water loss in terms
of cusec of loss per thousand square feet of wetted surface.
This expression of loss requires measurement of the wetted
perimeter of the cansls. This can be obtained by taking
cross—-gectional profiles of the'canal at some representa-
tive locations and csn generally be estimated within 10%
by knowing the width and depth of the wzter surface at

Y 6 or mcre representstive locations along the canai.

The recession rate is determined by measuring the
slopé of the curve relzting the weter surfoce level to
time, as shown in Fig, I, Appendix - B at the opersting
level, Prior to taking measurements, the water sheuld be
allowed to flow through the canal for sufficient time
required to bring the water content of banks zand the bed

to near their steady state value,
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]

. . ; - ‘ ’. - ; .
' The main disadvantage of this method is that it pre-

vents delivery of water during ths time of measurement.,

i .

2.2.2 Inflow-outflow method

This method consist of measuring the rate at which

water flows into = watercourse test section znd the rate

at which water flows out of it. The flow may be measured
by the standard devices for measuring stresm flow, i.e,,
flumes, weirs; and current meters. But tﬁe rarshall flumes
of throat width 6 inch are found to be most suiteble for
measuring flow through cenals fed by deep tubewell. Fig, ﬁf,';
S,'Appendix ~ B shows a parshzll flume. It adapts the * ﬁli o
ventrﬁi principles to the measurement of flow in open

channels. It consists of three nrincipzl sections:

(i) = converging or Contraéting section ot its unstream

end (ii) & constricted section or throat and {iii) a

divefging or éxpanding secltion downstream. Discharge

through parshall flume can sceur under either of the two

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

merged flow. Flume shoﬁid be calibrated in the laboratory

so that discharge can be obtzined frdm the gauge reading

of thé flume; When the percentage of submergence is grea-

ter than 60, correction should be applied to thelmeasured

discharge. An advantag: of this flume is that the head

loss is minimum.
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The difference between inflow end outflow of the
watercourse section at any instant indicatgs the loss
at that time. In order to have a good estimate of the
loss, measurcments shbuld be token after the canals
reach the sterdy state condition. This steaéy state
condition is generally met after a period of time
dependent on the rate of fiow and width, depth and

slope of the cenal,

The accuracy of this method depends uvpon the rate at
which water is lost from the cannl rer unit of length
and the totzl length of the ftest section. It is not

accurate enough for short sections.,

The operational losses, in addition .to the steady
state loss, can be calculated from the inflow~outflow
measurement, This requires to take measurements from
the starting of pump up to the complete drainage of
water from the canal after stopping the pump. Total
inflow into the section before steady state and tdtal
outflow from the section before stezdy state (previous
flow) and after stopping the pumn (tail flow) are deter-
mined, The sum of previous flow and tail flow (Fig.6,
Appemdox - B).is Tthen subtracted from the total inflow

before steady state to obtain the ndditional operational
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losses. This loss is generally expressed as a pefcen-
toge of total volume- pumped in an irrigafion period.
Assuming this loss to be lineraly wroportional to
length of watercourses, it can be exbressed per

1000 £2 (in %).




CHAPTER - 3

METHCDOLOGY

3.7 Site selection

Nineteen deer tubewell units — aight from Savar,
four from Joydebpur, two from Gulsan, and three from
Rupganj thana of Decean district =and the rest two from
Islempur thana of Jamalpur district were_selectéd for
this study. The sites were selected in consultation with
BADC so that all the three Categories, i.e., best,average,
and peoor and both the types, i.e., electrically operated
and mechanically operated deep tubewells had been included
in the study.‘The main criteria for selection were easy
accessibility.and eagerness or local irrigators' group “to
participate. The selected deep tubewell irrigation units

are listed in table 1, Appendix -~ 4,

3.2 VWater loss measurement

Water loss measurenents were taken mostly in 2 or 3
canals of each unit. In mezsuring the loss inflow-outflow
method was adopted except the *wo deep tubewell units of
Islampur thana where water losses were measured by ponding

method. In the loss Tessurement by ponding method, the
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canal was.divided into four parts in each of which a
comparitively straight section of arbitrary length was
selected. A measuring stick was fixed at the midpoint

of each section and the operational levels were noted.

The bunds were built successively from the downstream

" The bund at the bottom end of the fourth section was
built first. LEach of these sections was then filled to
slightly higher than the operstional level. The water
levels in the section were recorded initially at inter-
vals of 2 minutes which were then increzsed to 10 to 30
minuites depending upon the rate at which water surface
was receeding. Curves were plotiecd to relate water level
with elapsed time and the tangent to that curve at opera=-
ting level yielded the recession rate (ft/sec.). Widths

of tﬁe water surface at 5 or more representative locations
of the canal were measured during operation from which the
average width of the water surfrce (ft) was obtained. The
recession rate was multiplied by the average width and
1000 to cbtain cusec loss per 1000 ft. The loss was then
expressed as percentage of the actual discharge of DTu.
The loss was also expressed as percentage of DIW discharge
per 1000 square feet of wetted orea. This required to
estimate the wetted perimeter of the watercourse. The
wetted perimeters were estimated by taking cross-sectional

profiles at 3 to 6 revresentotive locations. Total
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.
losses of the four parts were calculeted and then added
to obtain the total water 1555 in the entire canal. Pond-
ing tests were carried out after the water courses run

for'at least two hours so that the losses calculated

were steady state losses,

In the inflow-outflow measuresents mostly two 6-inch
parshall flumes were used, The flumes were calibrated in
the laboratory. One flume F,I w2s placed near the heéd of
the canal i.e., close to the deer tubewell while the
other flume F2 was installed nesr the tail, i.e., near |
the field. The flumes were instelled carefully such that
they were completely horizontal in both the directioh of
flow and at right 2ngles to the flow., 4 small carpenter's
level was used to assure that those conditions were met.
The time at which the pump started or water reached at
flume F? and time at which water reached at flume F2 were

srecorded. Readings were taken ot flume F2 at regular
intalvals of 5 min. (initially 2 min.) until the steady
state condition reached at flume F2, i.e., three consecu-
tive readings were same. At that stote reading was taken
at filume Fj. The difference between the discharges at
flume F1 and Ilume F2, when the flow was steady, Was the
loss termed as sterdy stote loss, The loss was then expre-

ssed as percentage of inflow per 1000 feet by measuring
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the length of the test section. The loss was also
expressed in cusec or percentage of inflow per 1000 ft2

of wetted area by estlmatlnp the wetted perimeter of the
watercourse in the same way as described earlier, In

order to estimate the operationsi loss, monitoring of
discharge at flume F2 was continued until the flow through
that flume was approximately zero. The flow through the
flume Fé-before steady state ang cfter stopping the pump
were sub tracted from the total inflow in the test section
before the steady condition reached. The loss thus obtained
Was expressed as a percentage of total Inflow during one
irrigation shift of & 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 operaiicnal losses could be done
only in a few areas because it interfered with the normail

Operation,.

in S0me cases a 2-inch propeller type ballbrated
current meter was used to measure the flow. In those cases
the current meter was placed at 0.6 depth in three equally
spaced verticals of the section. Frop the'readings of the
current meter the discharge through that section was cal-
culathed. Readings of tha current meter were taken after
running the canal for a4 period of time sufficient to bring

the flow at steady state.
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3.3 Estimation of actusl discharge of DTW

Actual discherges of the DTV¥Ws were estimated by
coordinate method in which both = horizontal and o
&ertical distance from the Top of the inside of the
Pipe to a point P on.th& Jet, shown in fig. 3.1, were
mMeasured.,. The ocutlet pipes were checked with a small
carpenter's level whether they were perfectely horizon-

tal,

Fig. 3.1 Required measurements to obtuain actual
discharge from DTWs with horizontal
cutlet pipes

For pipe discherging horizontally, neglecting the
wind friction, the horizontal and vertical distances
can be expressed by the following equations:

X=vt ., e (3.1)

2

Y = gt o0 s e " sa (3-2)

POk
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where: . '
X = horizontal distance of the point P from i

the top of the inside of the pdpe . /

Y = verticazl distance of the poirit P from the %

top of the inside of the pipe
V= actual velocity of the jet

g = acceleration due to gravity

= time required by the point to travel a
horizontal distance X or vertical distance Y.

From equotions (3.71) and (3.2) the actual velocity

can be expressed as

- X
V — ,f S ——mnnes .ea o0 e (3,3) :
N A |

The cross-sectional area of the pipe is given by

ir 2
a — T D 0 a L) (B.L[,.)
From equations (3.3) and (3.4) the discharge through the
pipe is expressed as f%g"x
. o 2
i 2 |
Q =Cy — D% 5 cee (3.5)

Where Cd = coefficient of dischsrge
Due to nonavailability of any dats on Cqs it is assumed
toe be unity.

g =

Substituting C, = 1, D = % ft (6 in) ond the value
of g(32.2 ft/secz) the discharge is expressed as

0= Q78 X - , (3.6)
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Ify 1 ft (12 in) the equation (3.6) becomes

0.78 X o {3.7)

o
H

Therefore, the measured valucs of X and Y ordinates
were put in equation (3.7) to obtain the actual discharge

of the Deep Tubewells,

3.k Collection of other data =nd informations

Informations regarding topography, locntion of DIW
with respect to the field, type of land, and general
conditior. . of the walercourses were collected through
field observations and investigeticns. Soil samples had
been collected from the channel bed which were analysed
in the laboratory to obtain the grain size distribution.
From the groin size distribution curves the textural
class of the soil was determined. The lengths of the.
main and submain watercourses were meocsured. Cross. sec=-
tional measurements were token =t some renresentstive
locaticns along the canals in which the flow measurements
~were conducted. Reg: rding other engineering aspects a
questionnaire was prepared for interviewing scheme mana-
ger, driver and 2 few farmers of esch irrigation scheme.
The questionnaire concetrned with the command orea, opera-
- ting hours, method of water supply, method of water diver-

sion, presence of any control structure, distribution
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schedule, mode of épplication, irrigetion freguency, water

attendance, and maintenince and cleaning of watercobrses.
£

The same questionnaire zlso secured informctions on’ the

type of pump, power, engine, fuel consumption or power

consumption, etc. 1t alsc -soughted the answer for aués-

tions relating to mechanical difficulties of pump and or

engine, frequency of breckdown and their reasons, and

maintenance of pump and or enginc.

Another questicnnaire was prepared relating to Socio
economic aspects for interviewing the mansger of the irri-
gation scheme znd individual fgrmers within.- each irriga-
tion unit. The questionnaire was designed to =sk questions
on the formation of irrig:tion society, initicl difficul-
ties in site selection, etc. The questionnaire also out-
lined questions regarding educntion, occupation and
remuneration of the manager. It was slso designed to
secure informations regording eviilability of fuel,
number of farmers in the society and their land holdings

and water chorge (basis and cost).,

Other data like command ares, total operating hours
and total quantity of fuel ccnsumed during the season,

etc., were collected from BADC.
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After collecting all *he dats and informations, they
are compiled,arranged in tabulsr form and analysed. For

convenience of analysis, irrigction units were categorized

28 best, average snd poor on the basis of actual irrigated

area as shown in table 3.7.

Table 3.7 Classification of deep tubewells on
the basis of their sctual command area,

Best above 60 scres
i

Average L0 to 59 acres

Poor below L0 =zcres
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CHAPTER . 4

RESULTS AWMD DISCUSSION

1.7 Water loss

The calculations of water loss in the distribution
canzls have been shown in Table 2, Appendix - 4. From
the tablé it is found that the totzl loss varied from
2G.5% to 87.3% with an average of 58.3%., The losses
were theq expressed in per 1000 feet of canal assuming
the Varigtion of loss with ~enfth be linear. The per
thousand feet loss ranged fros 15,7% to 88% with a mean
value of 38,25%. In order to conmare the losses in the

canals of different sizes, they were also expressed as
2

.

percentage of the inflow inte the canal per 1000 ft° of
wetted area. It should be noted that the losses in the
canals of west Bemna and Belgachs h:d not been included
in the comrarison because the losses were measured by
ponding method. The results obtained were found to be
éignificantly less than those obtuined by inflow-outflow
method in the watercourses constructed in.nomparable soil
vpe. This is possibly due *o avoiding sone locétioms in
the ponding test where nmcst of the leakage losses took
piace. The table indicates thot the loss in the distri-

bution cenal was very high, i.e,, more that 50 percent

of the water delivered at the head was lost in the water-
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course before entering into = field at the end. From
field observations, the followings are considered to
be the major reazsons for such & huge amount of water
loss. ' ‘ *
1) ‘High scepage through the channel body

The laboratory analysis of the soil samples collec-
ted from the hed of the chamnels in which conveyance
losses were measured revesls that the textural class
of the soil varied from silt loam to silt (Fig. 28 to
31, oprendix - B). These soils are mnoderately permeable
permitting appriciable infiltretion through the channel
prism. Channel bodies were not compacted, Moreover, the
canals run only for a part of the day which dried up
after the use and cracks were formed in the channel bed
and banks due to shrinkage. These cdefects of the water-
courses aggravated the seepage loss to a considerable:

figure.

ii) Inefficient canal sections

Deep tubewells are instezlled at a very high cost
bul no serious attentions have been paid to the problems
to water Conveyance to farmers' fields. This aspect is
very cften left to the farmers themselves. The farmers
do not have any experience and training for designing

irrigation canal., As a resul®t most of the canals are
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ill-designed and found to have inefficient cross-section
and gradient which can not carry the entire flow. The

result is heavy spillage loss Fig.3L ,Appendix - B.

Cross-sectional srezs were estimated from 101 meas-
urements in 29 canals under the study and was found to
vary from 1.53 ft2 to 3.61 ftz with an average of 2.21
ft2. The average velocity of flow in each of the cansls
was also estimated from the average discharge and average

water area and found to vary from 0.18 s to 1.08 fps

A

with an overall average of 0.53 fps. Assuming an average
total loss of 50% ond average .velocity of 0.53 fps, =
discharge of 2 cusec at the head of the canal requires an
average water area of 2.83 ft2 which ismuch greater than
the existing value. Therefore, in order to carry .the full
discharge we are to increase the sadient and hence the
velocity or the cross-sectionzl area.

.

iii) Poor construction

The responsibility of construction of the whole dis-
tribution system remezined to the farmers themselves. They
.had to bear the entire cost of construction and constru-
cted the tanal banks very narrow with surfuace solls contain-
ing dead roots. The banks thus constructed were mere nper-

meable and considerable seenwige loss took place.
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iv) Poor level of maintenance

The farmers pay very little attention to the mainten-
ance of distribution systemy A very little number of deep-
tubewgll units were found in which there w.s regular main-
tenance, i.e.;cleaning jsmall repairs, and removal of grass
and moss. In most cases weeds grew con Tthe bed and banks of
the channel which'reduced the chonnel's carrying capacity
causing more spillage loss. Most of *the conals remained
dry during night and considersble pert of the day. Ratsg

and roderits cut holesin the canal bonks. Almost 21l .the

canals under study were found to have such holes fre-

uvently through which considerable amount of water leaked.
¥

v) Absence of control structures

No control structures was observed in the distribution
gysten of 11 the deep Fubewell units under this study.
Even the discharge boxes were found to have no structures
to control the diversion of water into the canal. Farmers
used earth, sitone, bricks, +tc., to close one witer way
when they diverted water through the other #nd consifer-
able leakage occured through that pocrly closed waterway.
A simple wooden gate could be used to serve the purpose
quite s=tisfactorily. Farmers diverted water into the
field by cutting the canal banks. it the end of irrigation

cuts were plugged with clay and dirts through which appre-
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ciable leakage took place. Becausge a small leak through
that lgpse soil quickly washed out a larger hole. Simple
diversion structures like wooden box turncut, siphon tube
and bamboo spiles (Fig.36a and 36w , Appendix - B) can save
a 1of. Use of some check gates ¢long the canal may facili-
tate the diversion of water by raising the water surface

and thus increasing the working heesd.

vi) Nonattendance of irrigation water

It was found that zlmost s1l deep tubewell units did

not have any Line man or Field mon to check any visible

1¢akage through holes, cuts, breaks, etc., and overto-
ppiﬁg of water and stopped them. As a result quite a huge
amount of water loss through visihle leskage and spillage
was observed. Again, due to absence of water att@ndant?
formers sometimes stole water by making holes in the
canal banks. Attemnts had been nods to cstimate the loss-
es due To visible lezkage throujh holes and poorly closed
cuts and overtopping by measuring ndjoining area flooded
and cepth of flooding and wes found that about LO% of the
totel loss occured as leaksge and overtonping. These
losses could be very ensily elimincted through nroper

maintenance of the canal «nd water attendance during irri-

gution.




ot

-

\ady
i

The textural class of the soils were deltermined by
grain size onalysis (Fig. 28 to 31, iAppeniix - B) of
the szamples collected from the canel bed and attempt

had been made to relate the water loss per 1000 £t2

of wetted arec with so0il type =5 in Table 5, Appendix -4, s

It is evident from the table that there was a large f;;
variation of the water lcss with comparable and even Viﬂ'ﬁ
with the same type of soil. Although s0il type, more
specifically permesbility,pleys an important role in

the scepage loss it was found to have little influence

or: the total loss. Beczuse a censiderable rortion of the

v

total loss occures asg leakesze ond spillage which were

not influenced by the scil type but Dy the level of
maintenance of the conals. Morcover, other factors like
lecetion of ground water table, hydraulic gradient,degree
of compaction of the scil forming the cancol quy 2te.,
had some influences on the loss rote. The losses shown

in Toble 2, isppendix - 4 are stendy sfate losses which
occured when the system wW. s in stecdylstate, or flowing

at = canstaht rate. In addition to them some losses

like water initi:slly infiltreoted into the dry cansl banks,
dend storage water left in the hottom of the caral after
their uso ete., were also zppreciavle, Initislly the

cinal bunls were dry and the infilir. tion rate was very

o

high which then gradually reduccd to an eqguilibrium. The



35

volume of water which laid in the bottom of the canal

section after all drainable water had entered into the

field was considered as a loss of irrigation water in y

the convevance sysﬁem. This loss was caused by canal
inverts being below the level of the field being irri-
gated and by deep sections fcllowed by sections with
higher beds. Attempis were made to svaluate these addi-
tional operational losses. Calculations of these losses
are shown in Table L, Appendix -~ A, which indicates that
operational losses resulted in an about 9% total addi-
tional loss over steaﬁy state measurzment. The abhove
fiéure, however, was obtainad from a very few measure-
ments and have only suggestive value. It should be
noted that the operstional losses were calculated on

the basis of 6 hours irrigation period..

L.2 Analysis of other technical data and informations
L.2.7 Location of DIW with respect to the field

Location of DTW has an influence upcn the water utili-
zation efficiency in terms of cc.umand area as it afiects
the total length of the distribution watercourses and in
turn the water losses. The following table {(Table L.1)

reveals .the importance of DITW's location.

Table 4.7 Relation between locotion of DTWe
and thelir command area

L Category T T Hiar The Cdentre “FEccentric
Best 71% 29% N
Average 50% 50% S

Poor 33% __87% , v
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The above tazble indicates thalt the percentage of
eccentric bTWSumre lower for the best category than
that.for the poor category. It meang that the average
perfor@aﬂce of 3chemes having DTW at the centre of the
comnanc area was better in comparison with those havipg

eccentric DiW..

LL.2.2 Topography

Topography has a control upon the lay out of the
distribution system. Level lands with uniform gentle
slope enables a simple lay out of the canals and it
permits the water to flow evenly over the land from
the watercourses. The lands with local undulations
malke the layovt complicated and increase the length
of the watercourses per unit area and hence increase
the total water losses. The following table (Table L.2)
shows that most of the units of the best category were
level indicating that the average performanceslof the
DTWs in a level area were cowparatively good. Thefefore,
topography of the area should be considered before ins-
talling a DTW. Some correction of the topography can be

made by land levelling.

Table 4.2 Relation between topography of the
BTW arez and command area

o Tategory T TTTTTEAmost Tevel T Undulated
Best : : 7% 29%
Average 67% %

€ I 22
Poor 505 50%
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.2.3 50il type

The soils of the irrigation units under the present
study were found mestly siit loam and silt. But the soil
of the same unit was not always found uniform throughout
the whole area. In some irrig.ticn units, mostly in
Rupganj, some of the lands were found to consist of
'Very iight soil which required very Ifrequent irrigation.
Such lands are not suitable for fleodéd rice cultivation.
Wheat may be found to he more suitab’ecrop for those
lands. Therefore, for the success of an irrigstion units
thorough investigation of soil cocnditions is required

before installing a DTW.

L.2.y Utilization status of DTW and Fump

Field measurements shows that the actual discharge

of the DIT%Ws varied from O.816 cusec to 1.86 cusec with

an averzge of 1.46 cusec (Table 7, Aprendix - A) against
the desipgn discharge of 2 cusec. The probable reasons

for these low discharges are summarised as follows:

i) There may be some difficulities with the DTWs like

partial clogging of the strziner or improper deve-

lopment or may be due to improper szlection of pump.

_ii) In most cases the individual farmer bought his own
fuel and gave it to th= ariver to get water into

his field only. Therefore, for most of the time

S NNPE
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cnly one canzl was fed which was not sufficient
to carry the full supply. And hence ths farmers

opsrated the pump at lower rate.

iii) The farmer or driver tried to cptimize the fuel
consumption by the engine #s 1t was not ade-
quately available in the market. As a result
enfines were operated, in most cases, at
speed lower than optimum velue because the
farmer thought  that the rate of fuel con-
sumption would be low atthat speed. But actu-
ally the rate of fuel consumption per unit
welght of water Iiffed increases if the engine
is operated at spoed below the optimum value as

E indicated in (Fig. 4.3)., Moreover, lower speed
of the pump results in less discharge causing

underutilization of the facilities.
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Fig. 1.3 Relation between engine speed
—y . and specific fuel consumption
. : : , of Internal Corbustion engine.




It yas'found that the. farmers operated the pumps in &f

two shifts with a break Tecuuse they thought that the

ol

engine required a rest fors its normal operation. But
actually the engine does not require such a rest and this
type of operation not only increasesthe loss due to fill-
ing of canal but also detrimental to the engine. Because

starting and stopping cause mors tear and wear of the

engine,
2
Attempts had also been made to'collect informations 5&
regarding the operating hours of the pumps but the far- ig
mers did not have any records on punping hour. There- ' %ﬁ
fore, total pumping hours for the sesson was computed %?
from the data on total fuel consumption for the season E
and the rate of fuel consumption and it was found that 1?
the average figure for that was 900 hours (Tabvle 9, h

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

7.5 hours per day, assuﬁing an irrigation pericd of 120
v days. This is undoubtedly a very low value. The most

important reason for the low running hours was the non-

avallability of fuel.

From the above findings it is evident that the DTWs
were underutilized both in terms of flow rate and oper-

| ) - . . .
i ating hours per day. The efficiency of the irrigation
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units in'terms_of command area can be greatly increased

. by running the pump at its full capacity and for a lon-

ger period of time_pef day. This nccessitates adequate
supply of fuel, better irrigaticn schedule and effi-

cient distribution system.

1.2.5 General conditions of the watercourses

Most of the watercourses were found inefficient to

carry the discharge of the deep tubewell and considerable

overtopping of water tock place, Moreover, lack of proper
maintenance made the conditions cf the watercourses worse.

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

~in the banks, and the fermers cut the banks to divert

water which they did not seal properly. Fig. 33 to 35 ,
Appendix - B show éome cf the common problems with most
of the canals. These all casusad considerable additional
operational losses over the unavoidable seepage and eva-

poration losses.

}.2.6 Performance of the engine

The performances of most ¢f Lhe engines were foundl
zood. They did not suffer any mgjor mechenical difficulty
except the replacenment of sosw minor spare parts 1iké
piston ring, fuel fitter, etc. The average fuel consump-

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

s

=T




Although the cost of operaticn oiff pum™ can be reduced
to about one-~third by replacing the engine by an elec-
tric motof it may createmore critical problem. Power
failure occurs frequently and the shortage of water
during critical stages of growth because of power

failure may cause serious damage to crops.

LL.2.7 Water distribution schedule

in almost all irrigstionm units fhere was no definite
distribution schedule. Water was distributed either on
serial or on first come first service basis which resul-
ted in considerable misuse of irrigation water. Loss of
water can be minimized to greater extent by following a
p}oper irrigetion schedule in which the entire scheme is
to be divided into few blocks and water i& to be distri-
buted by rotation. A consideratle portion of the water
loss from tﬁe watercourses can be potentially used hy

starting irrigation from the tail end of a conal and

gradually approaching towards the head,

.3 Analysis of Socio-economic iniormations

4.3.7 Formation of irrigstion society

The entire responsibility of operation and maintenance

of the schemes,invariebly,rem.ins to the farmers. To per-

form this responsibility the farmers need to form an organi-
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zation which may be called as irrigation society. The

irrigation society performsthe following activities:

i) collect fees .

ii) design, construct and maintzin the distribution

svstems
iii) maintain DTV, pump and engine
iv) pay rent to BADC

v) distribute inputs like fertilizer,pesticides,etc.
supplied by BADC among tne farmers.

vi) fix the water distribution schedule

vii) settle any conflict among the farmers

The success of an irrigation scheme largely depends
on the strength of the society. Therefore, it is impor-
tant fo investigate into the formation of sociuty. It

was cbserved that irrigation society used to be formed:

i) through the initiative of the local people

ii) through institutional initiative which refers to
thana level governmment institutions and officers
and

iii) through individual initiative.

In the second case it was reported that government
officers  visitedthe ficld area and talked to a faw social

leaders and got the committeoe formed without consulting

—— .
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all the participating members., Such organizations were
thought to have been imposed from above and very often did
notsucceed. Findings are shown in the following table

(Tabvle l.3).

Table 1.3 Relation between initiative bhehind the
formation of society and command area.

o Category Local people Institution or
— - . - .
' individuazl

Best 8E% 1%
O0% 0
Poor 50% 50%

Average 1

From thc above table it is found that the highest
percentage of institutional or individual initiative
occured under poor category mearing thet the performanée
of the society formed through institutionsal initiative
or individual inifiative was comparatively poor. It is
evident from this Tinding that for the succoss of irri-
gation Scheme the society should be formed from grass-

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

IL.3.2 Manager

The leader of irrigators group is called the manazer..
The success of the irrigation preject largely derends upon

b the sincerity, intelligence, level of education, working

e



capacity, etc., of the ménager, He has to perform a
good-number of important functions such as supervision

of distribution work, collection of fund from the mem-
bers, purchase of fuel and spareparts, distribution of
loan, maintenance of accounts, etc., Therefore, manager's
occupation, level of education, remuncration, land under
the scheme, etc., have some influence upon the performance
of the scheme. Informations on these had bcen collected,

analysed and findings are listed helows

i) Education |

It is found from Table 1Q, fppendix - A, that the
educational‘lﬁvel of mbst of the manegers (73%) Was below
gsecondary. It is obvious_from this that he might find it
.difficult to perform his duties satisfacterily and this

may be one of the reasons for the poor performance of

most of *he irrigation schemes.

ii) Occupation

It was observed that agriculture was ths mein occu-

pation of the manager. about 63% of the managers absolu-

tely depended upon agriculture. However, some Nanagers were

engaged inbusiness znd service koeping agriculture as
their main occupation. The following *table (Table lL.i)

shows the distribution of various occupations of managers.
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Table L.L Cccupation of managers

Agriculture Busincss service Combined

63% - - 37%

Above table shows that cver one third on the mnanagers
had another source of income which might make him less
interested in doing his duties sincerely with a result

of poor managzment of the irrigation society.

iii) Remuneration

Table 10, Appendix - A revesals that 8L% of the
manager did not teke any remuneration and only 16% took
remuncration either in cash (salary) or kind (get water
without fee). This lack of incentive might contrihute to

the poor performance of most of the DTWs.

L.3.3 Selection of DTWk site

Selection of the DTWs site has an important bearing
upon its performance. The site should be selected from
technical conciderations but sometimes the power struc-
tures influence plays & lot of roles in the selection
of site. But in case of almost all the DTWs under this
study, siles were sclected through consensus opinion

(Table 10, Apperdix - A).
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.3.l Availability of fuel

It was found that more that 59% of engine operated
DT%W units had to purchase fuel from the open market at
higher cost because the suprply of fuel by BADC was not
suffici@ﬁt. Due to the high cost of the fuel the farmers
could not operate the DTW for long.r durationsi Thig
results in underutilization of the exlisting facilities,
By providing adequate fuel supply at control price the

coverage per deep tubewell can be greatly improved.

4.3.5 Number of farmers in the society and their land
holdings

It is found from Table‘ﬁﬂ, Appendix -~ A that a large
nunber of farmers (more than 6l farmer on average) were
involved in each irrigation soclety end most of then
(75% on averzge) hold less then ons acre of lands. This
means that each of the DTW unit consists of a large
nunber of plots of diffcerent owner. This made the dis-
tribution difficult and censiderable amount of water

was nmisused.

4.3.6 Water charge
Two methods were observed (Table 12, Appendix - A)
for fixing the irrigation fee. These were: i) on the

basis of area irrigated and ii) mixed in which costs of
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maintenance of DTW , pump. and engine  , BADC rent,
remunerations of Driver, etc., were realized on the-

basis of the ares irrigated wut the individual farmer

had to buy his own fuel, Both of +the methods had some
advantages and disadvantages but stili the first method
was better. In the second method it was very difficult

to plan distribution sheduls beceuse many farmers could
not afford to purchase fucl when cheir turn came and the
driver had to supply water to the ficlds of other farmers
who could give the fuel., This resulted randem distribution
causing considerable misuse of water resources., The farmers
hhaving theoir lands adjacznt to the distribution canals or

in the lower elevations always zot advantages, They needed

a little fuel to irrigate their lsnds because the lands were

partially irrigated by. the water lost from the canals or
higher lands due to seepage, lhis inequity problems made
the farmers having their lands near the tail of the canals
or at higher elevations less inturcsted in irrigation.
These difficulties could be overcome by adopting the first
method of water cherging, Apgain in the first method the
influcnecial farmers supplied efbessive 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 schedule.
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Regarding the total cost of irrigation weter for
the season,the figure was found to vary irom Tk.300
per acre to Tk. 860 per acre with an average of about
Tk, EOO.per acre (Table 12, A?pendix - 4). The cost of
~irrigation can be reduced‘to about one third by replacing
the engine by an electric motor. But this mnay create
some more critical problems, Elzctric power failure
ocecurs very frequently and failure of  power during the
critical stages of growth may cause serious damage to

CTops.
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CHAPTER ~5 -

CONCLUSIONS AND RECOMMENDATIONS

The important conclusions and recommendations

which can be made from the study are:

1. About 30% to 87% of the water delivered from the
DIWs 1s lost in the distribution caonsls before
entering into the fields, And more than one-third
of this loss occurs as leakage through rodent holes,
cracks and cuts and overtopping of water, The causes
and recommended meastres are:
a) althour gh deep tubewells are installed by investing
a huge amount of money the cntlre responsibijity
of construction of distribution system is 1eft
to the farmers. F!rmnrc construct the distribu-
tionlcanals with least or no experiences, As a
result canals are very oflon found inefficient
in cross~section snd or gradient causing consider-
able spillags 10&50 & supervisory help in the
construction of canals from an organization like
BADC can éaVe 2 lot. Embankments of the canals
are found very weak and narrew enhancing seepagQ.
A scheme may be undertaken to improve =211 the
existing canals in which the government organi-
zation may providé téchnic&l zdvice and the

local farmers may provide labour.




D)

c)

50

Farmers do not maintein the distribution system
regulerly, As a result weads grow on the channel
body which reduces the carrying capacity and

cause spillage of water, Ratg and rodents make
heles in the canal banks through which consider-
able leakage cccurs., These losses can be greatly
reduced through fegular mzintenance of the canals,
Field demonstrations and incentives like prizes
for the best maintenance may increase farmers

intercstin:=maintence.

Due to the absence of control strﬁctures, i.e.,
diversion structures, the fields are supplied
with irrigetion water by cutting the canal banks.
After irrigotion the cuts are not properly sealed
and a considerable leakage takes place. Simple
diversion structures like wooden box turnont,

bamboo spiles, etc., can save a lot. The cpera-

- tional wastes can be greatly reduced through

water attendance, 4 water tttendant can be
employed in each DTW unit to check ond stop any
visible leakage and overtopping of water in the
cancl during irrigation. No doubt that construc-
tion of pucca canals near the head of water

sources would reduce the wnter loss but this would




involve a huge investment nnd may not be econo-
miczlly viable. Other nlternatives like manual
compaction of earthen channel and lining with

low cost materials may found to be more justi-
fied. Study should be conducted toe find out the

most economical way of reducing water. losses.

In most of the deep tubewell units the pump is run

“at lower rate and for = low operating period due to

inadequate supply of fuel., This results in under-

utilization of the existing feocilities. The pump-

ing hour should he incresnsed to at least 12 to 16

hours per day by assuring adeguate supply of fuel.
The pump nd engine should be operated optimally so
that rate'of fuel consumption rer unit welght of
water lifted is minimum. Engine should be operated
continuously without any brerk Eecause this will

net only reduce the Joss of filling of canzl but

e

2lso ensure longer life of engine due to less tear

and wear,

Location of the DTW should be determined on the basis
of topography so that water con be distributed cver

the entire area by gravity.
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b, Thorough investigotion of soil typg snould be con-

ducted before installing a DTW in an area. |

5. At present 2o few deep tubewell units have definite
distribution schedule and as = result mzldistribu-
tion exists in most DTW unité. 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 aresn
should be divided inte some "blocks &nd water should
be distributed by rotation among the blocks. And in
eéch block irrigation should he started from the
tail end.

me.r

Before going to instcll = DTW in an arez a detailed

[0
o

soclo-economic study of the zrea regsrding the poten-
tialities of irrigated agricultursl devzlopment, far-
ners' problems znd needs, farmers' intercst and cager-
néss to participate in operation and maintenance of

DTW, etc., should be conducted.

7. Managing committee should be formed from grass root

level, i,e., through the initistive of local people.
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Sihce the role of manager ié very im?ortant he should
be sincere, honest, dﬁtiful and intelligent. Some kind
of remuncration should Be giVen to him so that he is
induced to work hard; If the remunerztion is on the

basis of acreasse per deep tubewell and yield per

4]}

acre, there is g possibility of increasing the exist-

ing acreage of irrigation units.,

The most important rezson for the low Operating hour
of the pumps is nonavailcbility of fuel, Therefore,
uricertainty regarding the availability of Tuel
should be eliminated in order to improve the effi-

clency of DTW irrigation units,

Water charge should be realized on the basis of

actual area irrigated becaﬁse this mathod ehables

Lo maintain a definjite distribution schedule. In

this method fuel should he bought by the co-operatives
s0 that the poor farmers can get water in time al-

though he pays irrigation fee ~fter the harvest.
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- . TABLE < 1

LIST OF THE DEEP TUBEWELLS SELECTED
F'OR THE STUDY

Location | JL No ElQEJEQ
1. Chapain, Savar, Dacca 653 5
| 2. Squth Dariapur,Savar,Dacca - 665 103
- 3. Rajasan 3, Savar,Dacca 670 15l
4. Rajasan l, Savar,Dacca 670 298
5. Baralia,Savar,Dacca geon 163, -
6. Sonalia 3, Savar,Dacca 582 250
7. Badda,Savar,Dacca L7 17
8. Aukhpara, Savar,Dacca 596 1
9. West Bamna, Islampur,Jamalpur 1.8
10. Belgacha;Islampur,Jamalpur 70 1183
B 11. Gazipura, Joydebpur,Dacca 107 | 126
| 12. Itahata, Joydebpur,Dacca 35 2345
13. Technagar Para, Joydebpur,Dacca- 37 29
1. Salna Maidda Para,Joydebpur,Dacca 30 57
15. Dzkhsin Khan 10,Gulsan,Dacca | 193 : 2912
16. Dakhsin Khan 8, Gulsan,Dacca ' 193 3729
17. Amlabo 1, Rupgan3i,Dacca - . 116 1224
18. Amlabo 2, Rupganj,Dacca | _ 166 767

19. Paraguon 2,Rupganj,Decca 136 329
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TABLE - 2
~- | WATER LOSS CALCULATIONS
Tocation of Total length Length of Inflow OUtflow Lozs
Deep Tubewell  of water- test sec~ (cfs) (cfs (cfs)
: course(ft). tion(ft) o
Chapain, Savar 1125 1025 C.738 0.486 0.252
Chapain, Savar 1046 746 - 0.607  0:479  0.128
Chapain, Savar 1500 1200 0.6L45° 0.380 0.265
South Dariapur, 800 800 1.800  0.515  1.28%
south Dariapur, 868 862 1.800  0.700 1.i00
e Savar ;
' Rajasan 3,Savar : cne
Daoes ’ 2722 2712 1.730 0.850 .08
Rajasan l,Savar 2480 2100 1.770 1.090 0.680
Baralia,Savar 2600 2572 1.810 1.080 0.730
Sonalia 3,Savar 1740 700 1.840  1.510  ©.330
Badda, Savar 1915 365 1.790 1.640 0,150
Badda, Savar 1705 740 0,58, 0,392 0.192
Aukhpara,Savar 1120 375 0.855 0,745 0.7110
Aukhpara, Savar 1015 378 0.650  ©.570  0.080C
West Bamna ‘ ' =
Telempur 1,82 1,82 1.830 - . 0.553
—v- Belgache,Islampur 2915 2915 2.130 - 0. 270
Gazipura,Joydebpur 1970 1180 0.90C  0.427 0.473
Gazipura,Joydebpur 3076 795 0.920 0.750 ©.170
Itahata,Joydebpur 2000 2000 0.410 0,090 0©.320
Itahata,Joydebpur 1992 1760 0.350 0,080 0.270
Technagar ‘Para - e
| Joydébé%r f 188 1525 0.660 0.242  0.L18
Salna Msidda Para '
Toydebpur 1379 1150 1.010  0.472  0.538
Dakhsin Khen 10 =
Culsen » 2250 1580 0.900  0.438  o0.Ls2
Dakhsin Khan 8 =
Caleor ' 1280+1223  1280+1150 | 0.910  0.526  0.38L
~ Amlabo 1,Rupganj 1075 1000 10.703  0.242  0,L67
Amlebo 2,Rupganj 167 1100 0.820  0.380  C.440
Amlabo 2,Rupganji 1205 - 870 0.470  0.200 0,210
Parageon 2, 1000+1450  1000+1450  1.300  0.361  0.93G

‘Rupganj
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- TABLE - 2 (Contd.)
Location of LoSs per Loss per Total Loss per 100 F12
Deep Tubewell 1000 ft 1000 ft loss wetted area(%
R (cfs) . (% of (%) of inflow)
_ ~_inflow) —

Chapain, Savar 0,216 33.3 _AO,A . 9.68
Chapain,Savar 0.171 28.3 29.5 8.27
Chapain, Savar 0.220 . 34.1 51.0 T 9.58
South Dariapur,Savar 1.600 88.0 71.3 20,27
south Dariapur,Savar 1.276 70,8 61,1 12,96
Rajasan 3,Savar,Dacca 0.330 19,3 52.5 6.00
Rajasan ly, 3avar 0,32u 18.3 W5 5.38
Baralia,Savar 0.284 15.7 40.8 L.35
Sonalia 3,Savar 0.471 25,6 hly.5 6.88
Badda,Savar 0.410 22.9 3.8 5.95
Badda, Savar C.260 Ll by 75.9 12.30
Aukhpara, Savar 0.290 - 33,9 . 38.0 9.20
Aukhpara, Savar 0.210 32.3 32.7 8.20
West Bamna, Islampur 0.373. 20,1 30.2 5.78
Belgacha, Tslampur 0.128 6.0 ©  17.6 1.78
Gazipura,Joydebpur 0.1400 Ll .o 86,7 12,20
Gazipura,Joydebpur 0.213 23.0 70.7 7.0
Itahata,Joydebpur 0.160 30,0 78.0 .26
1tahata,Joydebpur 0.153 43.8 87.3 16.02
Technagarpara,Joydebpur 0.274 L1.5 78.2 12.65
Fereonrada Para, C0.68 W6.3 63.9 13.66
Dakhsin Khan 10,Gulsan 0.292 32.0 72.9 11.30
Dakhsin Xhen 8,Gulsan 0,158 17.3 43.3 6.67
Amlabe 1,Rupganj 0.467 65.5 700 16.6L
Amlabo 2,Kupganj 0.4LO00 . 68.8 81.7 104,87
“Amlabo 2,Rupganj 0.240 58.5 70.5 21.40

Parageon 2,Rupganj. 0.383 29.5" 72.7 9.82
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TABLE - 3 61
CALCULATION OF WATER LOSS BY PONDING METHOD
Naie .0of the Lengfh cf Test A'verage Rate of Rece- Loss(cfs) Totzl
Deep Tubewell site - Canal section  Sec~ width  ssion (ft/sec.) . loss
. (£t} tion (ft) (cfs)
(ft) ‘
Vest Bamna,Islempur Main 1 Sec 1 386 60  3.9L  1.85 x 10-5  0.0%8
' ‘ Sec 2 249 Lé 3.52 3,08 x 10“5 0.024 0,553
Sec 3 383 50 3,33 1.388% 107> 0.177
Sec I LgL L2 3.77 1.7 x ’?O"L‘L 0.32L
Main 1 Sec 1 395 97 .33 1.073x% 10“5 ©.0183
BelgﬂChas ISlampur Sec 2 }4_23 52 3.88 5.787}( 70“6 0.0095 0‘192
Sec 3 393 70 3.77 6.9 x 1072 0.1022
Sec Iy 312 57  3.61  5.51 x 1075 0.0620
Main 3 Sec 1 266 62 3.30  1.917x 1072 0.017
Sec 2 367 s 2.9 3.98 x 10=° 0.0L2
Sec 3 367 60  2.73  1.27 x 10~° 0.013 0.182
Sec L 398 €0 1,416 1.66 x ’IO“LL 0.110
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TABLE - i

CALCULATION OF OPERATIONAL LOSs

i

.

Flow from | Flow through Flume F2 Operational loss
the pump
before steady giggﬁe Ai;er % on 6 hours opera-
state at Stat y ptfp q £t tion basis _
Flume F _ ate stoppe cu.ft. -
cu.ft, 2’ (Previous (Tail Total  Per 1000 ft.
‘ B flow)cu.ft. flow)
cu.ft,

3,156 560 1138 2,58 6,32 7.9

3,024 625 L2 1,987 5,11 5.9

1,820 371 326 1,123 12.7 .6

1,599 : 122 63 1,474 16,0 8.0
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TABLE - §
RELATION BETWEEN SOT1L TYPE AND WATER 1.03S
Locotion BT o - — . - T
Deep Tubewell . Textural class of the soil o
Type ) Composition

Sand (%] S11t(%) 'Cl&yi%T

Chapain, Savar Silt loam 15,0 77.5 7.5
South Dariapur,Savar  Silt loam 22.0 7.0 L.C
Rajasan 3,Savar Silt loam | 26.0 65.0 9.0
Rajasaﬁ i, Savar Silt 11.0 80.0 .0
Baralia,Savar ' - 511t loam 13.5 h.0o 205
Sonalia 3, Savar | S8ilt loam 18,5 . 67.5 1.0
Badda, Saver 5ilt loam 32.5 61.0 6.5
AUkhpafa,Savar Silt loam 19.5 72.0 8,5
West Bamna,Islempur - Silt loam 22.0 72.0 £.0
Belgacha,Islampur Silt loam 20.5 7h.5 .0
Gazipura,Joydebpur - 8ilt 15.0 80.0 5.0
Itahata,Joydebpur Silt loam 18.0 77.5 .5
Technagar Para, 3ilt loam 23.0 72.0 5.0
Joydebpur
-§2ig:bg§§dda Para 5ilt loam 23,5 67.5 9.0
Dakhsin Knan 10,Gulszn Silt loan 17.0 77.0 6.0
Dakhsin Khan 8,Gulsan  Silt 11.5 83.5 5.0
Amlabo 1,Rupganj Silt - 12.5 §2.5 5.0
Amlabo 2,Rupgan; Silt 15.5 80.5 L.c

Paragaon 2,Rupganyj - Silt 12.5 81,5 6.0

K
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TABLE - § {(Contd.)

Locatidn of Effective Average Water >
Deep Tubewell grain size, loss per 1000 £t
D1O’ mm . gf ¥ettigoirea,

: % of in

Chapain,Savar 0.0029 G.17

“South Dariapur,Savar 0.004); 16,61

Rajasan 3,Savar 0.0018 6.00

Rajasan l,Savar 0.0028 5.38

Baralia,Savar 0.0013 L.35

Sonalia 3,Savar : 0.0010 6.88

Bzdda, Savar - ¢.0035 9.12

Aukhpara, Savar 0.0026 8.70

West Bamna,Islampur C.0020 5.78

Belgachsa, Islampur 0.003) . 1.78

Gazipura,Joydebpur 0.00L.2 9,60

Itaheta,Joydebpur 0.00L1 : 1514

Technagarpara,Joydebpur 0.00L2 12.65

Salna Maidda Para,Joydebpur 0.0022 13.66

Dakhsin Khan 10,Gulsan 0.004L8 ?1;30

Dakhsin Khan 8,Gulsan _ 0.0056 6.61

Amlabo 1,Rupganj 0.0039 16.6l

Amiabo 2,Rupganj : 0.00L7 ~ 15.75

Paragaon 2,Rupgan] 0.00L45 9.82




TABLE - &

S0I1. TYPES,CROPS IRRIGATED AND
TOPOGRAPHY CF THE AREA

" Name of the - Crop(s)

Deep Tubewell 501l type irrigated
i site : .
Chapain, Savar 511t loam ‘Mainly Boro HYV.Some vegoe

table lands are also irrigated

South Dariapur,Szvar Silt leoam Boro HYV

Rajasan 3,Savar Silt loam Maily Vegetable and Fruitgs,
Some Boro lands are also
irrig=ted _

Rajasan Iy, Savar Silt loam Mz2ily Vegetable and Fruits,
some Boro lands are also
irrigated

Baralia, Savar S1lt loam Boro HYV

Sonalia,Savear 2ilt loam  Boro HYV

Badda, Savar 2ilt loam Boro HYV

Aukhpeara, Savar 511t loam  Boro HY

West Bamna, Islampur 311t loam Boro HYV

Belgacha,lslampur 3ilt loam Boro HYV

Gazipura,Jpydebpur Silt Boro HYV

gg;gggg;;para,  Silt loam  Boro HYV

ItahatayJoydebpur 511t Jigcam Boro HYV

?g;g;bgiiddapam' 5ilt Yoam Mostly Boro HYV

Dakhsin Khan 1C¢,Gulsan Silt Toam Mostly Boro HYV

Dakhsin Khan 8,Gulsan  Silt Mostly BOro HYV

Amiabo 1, Rupganj Silt Mostly Boro HYV

Amlabo 2,Rupganj Silt Mostly Boro HYV

Paragaon 2,Rupgan . S1lt Mostly Boro HYV

Sources: Fielad observations and investigotions.
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TABLE -~ & (Contd.)

Name of the
Deep Tubeyell site

Topography

Chapain, Savar

south Dariapur, Savar

Rajasan 3,Savar

Rajasan l,Savar

Baralia, Saver
Sonalia,Savar
Badda, Savar
Aukhpara, Savar

West Bamna, Islampur
Belgacha, Islanpur
Gazipura,Joydebpur

Technagarpara,Joydebpur

Itahata,Joydebpur

Salna Maiddapara,
Joydebpur

Dakhsin Khan 10,Gulsan

Dakhsin Khan 8,Gulsan
Amlabo T, Rupganj
Amlabo 2, Rupganj

Paragaon 2, Rupganj

Deep Tubewell is located on = ridge
and Boro lands are around the ridge
10 To 15 ft helow.Lands arée level
and slightly slopping

Lands are level and gently sloppin..

Deep Tubewell is on a ridge and Borc
fields are con the western and North-
ern side 8 to 12 ft.below 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 are

terraced and levelled.

Area is undulated but the lands are
terraced and levelled.

Partly undulated and partly level
with getle slope.

Lands are fuirly level and gently
slopping

Lands are level and mildly slopping
Lands are level and slopping
Lands are level and gently slopping

Area is undulated but lands are terr.-
aced and made level

Lands are foirly level with gentle
slope
Undulated

Undulated

Area 1s undulated and the lands sore
terraced and levelled.

Lands are fairly level with gentis
slope

Lands are fairly level with gentie
slope

Lands are fairly level with gentle
slope

Source: Field observations and investigations.
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TABLE - 7

DATA ON DEEP TUBEWELLS AND PUMPS

Name of the Location with: Capa- Actual Command
Deep Tubewell site respect to city discharge area _
the field (cfs) at which (acres)
the far-
mers op-
erate the
pump(cfs)
Chapain, Savar At the centre 2 1.02 60.0
on an elevated
piace(ridge)
South Dariapur, Eccentric to- 2 1.780 13.0

Savar wards North-
: est on an el-
evated place

Rajasan 2, Savar At the centre 2 1.73 1.3
on an elevated
. place

Rajasan l,Savar At the centre 2 1.77 13.8
. A on an elevated
place
Baralia,Savar Slightly eccen- 2 1.8 100.0

trice on an el-
evated place

Sonalia,Savar Appx.at the cen~ 2 1.84 70.0
tre 'on an eleva-
ted place

Badda, Savar At the centre on 2 1.86 67.0
an elevated place ’

Aukhpara, Savar At the centre on 2 1.79 LO.0

' an elevated place :

West Bamna,Islampur On one side on an 2 1.83 L2.0
elevated place

Belgache,Islampur  Aippx.at the cen- 2.25 2.13 57.0

- tre on an eleva-

ted place

Gazipura,Joydebpur Slightly eccent. 2 1.82 85.0
ric towards scuth -
west

Itzhata Joydebpur Near the centre 2 1.12 60.0
on an elevated
land

source: Field measurements,observations and investigations.
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Neme of the

Location with Capa-

Actusl Command

Deep Tubewell site respect to City  discharge ares \
the field (cfs) at which (zcres)
. the far-
mers op-
erate the
pump(cfs)
Technagarpara, At the centre 2.00 0,816 55.0
Joydebpur on an elevated
land
Salna Maiddapara, At the centre 2,00 1.p1 30,0
Joydebpur ‘ On an elevated -
) land -
Dakhsinkhan 10,Gulsan Eastern side on  2.00 0.91 L7 .0
: an elevated place
Dakhsinkhan 8,Gulsan Near the centre 2.00 0.91 87.0
on an elevated .
land _
Amlabo 1,Rupgen; On the eastern 2.25 2,03 5z, ¢
side on an ele-
vated place
Amlabo 2,Rupgangj- On the south 2.25 1,88 39.0
’ eastern side on :
an elevated
land
Paragaon 2,Rupganj Near the centre 2.00 1,30 39.0

on on elevated
place

Source:; Field HNeasurements,observations

and investigations.
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TABLE - 7 (Contd.)

Name cof the Command - Energy Energy con-

Deep Tubewell site area per ‘ sumption per
, cusec hour{gallon/
e capacity hr.or units
(acres) (K.W.H)) /hr.
Chapain, Savar . 30.00 Diesgel 0.8
South Dariapur,Savar 6.50 Electri- 16 units
city _

" Rajasan 3,Savar . 7.15 Diesgel 1.0
Rajasan l,Savar 6.9 Diesel 1.0
Baralia,Savar 50.0 Electri- 13 units

city
Sonalia,Savar 35.0 Diesgel 1.0 .
Badda, Savar 33.5 Diesel 0.8 to 1.0
N Aukhpars, Saver 20.0 Diesel 0.8 to 1.0
* West Bamna,Islampur 27.0 Diesel 1.0
Belgacha,Islampur 25,33 Diesel 1.0
Gazipura,Joydebpur L2.5 Diesel 1.00
Itahata,Joydeprr 30.0 EBlectri- 15 units
city

source: Field Measurements,observations and investigztions
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B
TABLE"- 7 (Contd.)
Neme of the Conmand Energy con-
Deep Tubewell site area per FEnergy sunption per
cusec hour(gallon/
capacity hr.or units
(acres) (K.W.H.)/hr.
Teohnagarﬁara,Joydebpur 27.5 Diesel 1.00
Salna Maiddapara, 15.0 Diesel 0.9
Joydebpur
A Dakhsinkhan 10,Gulsan - 23.5 Diesel 0.8
Dakhsinkhan 8,Gulsan h3.g Diesel . 0.8
amlebo 1, Rupgonyj 23.33 Electri- 13 units
city
Amlabe 2, Rupgan]j 17.33 Diesel - 1.0
Paragaon 2,Rupganj . 19.5 Diesel 1.0
source: Ficld med surements, observations and investigations.
@f‘
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TABLE -7 (Contd.)
Name of the Peak running hours/daya Pump
Deep Tubewell site Total No.of . Type ... Brand
. shift :

Chapain, Savar 18 3 Centrifugal K.S.B.
South Dariapyr,Savar L 1 Turbine Johnston
Rajasan 3, Savar 8 2 Turbine Johnston
Rajasan L,Savar 9 2 Turbine Johnston
Baralia,Savar 18 3 Turbine Johnston
sonalia,Savar 10 2 Turbine Johnston
Badda, Savar _ ' 12 2 Turbine Johnston
Aukhpara, Savar 12 2 Turbine “Johnsten
West Bamna, Islampur 12 2 Turbine Johnston
Belgacha,Islampur 16 2 Turbine ~ Johnston
Gazipura,Joydebpur 18 2 Turbine Johnston
Itahatanygebpur 18 3 Turbine Johnston

Source: Field Measurements; observations and investigations
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Name of the Peak running hours/dasy-. Pump )
Deep Tubewell site Total No.of Type Brand
shift
LT R R I
Technagarpara, 18 3 Turbine Johnston
Joydebpur :
Selna Maiddapara ' . .
Joydebpur ? 12 2 Turbine Johnston
Dakhsinkhan 10,Gulsan 12 2 or 3 Turbine Johnston
Dakhsinkhen 8,Gulsan %63 Turbine Johnsto::
Amlabo 1,Rupganj 18 3 Turbine Johnston
Amlabo 2,Rupganj 8 2 Turbine. Johnston
Paragaon 2,Rupganj 8 2 or 3 Turkine Johns+ton

Source: Ficld measurements,observations and investigations
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TABLE ~ 7 (Contd.)

Name of the
Deep Tubewell site

Engine

Mechanical Difficulties

Chapain, Savar

south Dafiapur,Savar

Rajasan B,Sévar‘
Rajasan l,Savar
Baralia,Savar
Sonaliz, Savar

Badda,Savar

‘Aukhpafa,Savar
West Bamna,Islempur
Belgacha, Islampur
Gazipura,Joydebpur
Itahata, Joydebpur

Russian

Ruston
Rusteon
Ruston
Ruston

Ruston
Ruston
Ruston
Ruston

-

Mechanical difficultics
and engine is replaced
this year,

Electrification in the
last seascn

No difficulties
No difficulties
No difficulties
No major difficulties

Some difficulties this
year,

No major difficulties
No major difficulties
No major difficulties
No major difficulties
No difficulties

sSource: Field Measurements,observations and investigztions.
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Name of the

. . c o i
Deep Tubewell site Engine Mechanical leflcgiblhu
Technagarpara,Joydebpur Ruston No majof difficulties
Salna Maiddapara R . '
Joydebpur ? Ruston No d;fflcultles
Dakhsinkhan 10,Gulsan Ruston No difficulties
Dakhsinkh:n 8,CGulsan Ruston No difficulties

Amlabo 1,Rkuppganj - No difficulties

Amlabo 2,Rupgsanj Ruston No difficulties
Paragaon 2,Rupganj Ruston No difficulties

Source: Field measurements,observations asnd investigations
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TAELE - 8
o GENERAL CONDITION OF THE WATERCOURSES
Name of the _ Alignment  Weeds/grass Rodent Breaks
Deep Tubewell site on bed holes and and
_ cracks cuts
Chapain, Savar More or less None Less Moderete
straight
South Dariapur,Savar More or less Light grass Frequent Freguent
straight cover
Rajacan 3, S5avar More or less Moderate None Nona
tortous 2
" Rajasan li,Savar More or less Moderate None None
o tortous
Baralia,Savar More or less Less None None
straight
Sonalia, Savar More or less Less Less Mod:rate
straight
Badde, Savar More or less Light grass Moderate Moderate
straight cover
Aukhpara, Savar Slightiy Moderate None Moderate
tortous
West Bamna,Islampur Tortous Less Frequent Less
Belgacha,Islampur Slightly Light grass Less Less
tortous cover
. Gazipura,Joydebpur Almost Meoderate Freguent Less
ke straight
Technagarpara, Tortous Less Less Less
Joydebpur
Itahata,Joydebpur Straight Less Less Moderate
Salna Maiddapara, - Straight Moderate Moderate Moder:ste
Joydebpur
Dakhsin Khan 10, More or less lLess Frequent Frecusnt
Gulsan straight
Dakhsin Khan 8,Gulsan Tortous Less Moderate Moderate
Amlabo 1,Rupganj More or less Thick grass Less Modermte
‘ straight cover
Amlabo 2,Rupganj More or less Moderate Less Less
straight
S Paragaon 2,Rupgang Slightly Moderate Frequent Freguent
Tortous

Source: Ficld cbservations and investizations
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TABLE = 8 (Contd.)

Name of the Overto- Fl.of canal Maintenance

Deep Tubewell site pping bed w.r.t.
the field
Chapain, Savar Frequent Mostly above No maintence
»outh Daricpur, Savar Frequent Mostly above No maintence
Rzjasan 3, Savar Less Above Net regulor "
Rajasan l,Savar Less Above Not regular ff%
Baralis, Savar None Mostly above Regular };;
maintence ;y{
Scnalia, Savar None Mostly above Not regular =MW
Badda, Savar None Partly above  Not regular -ﬁ
& Partly below b
Aukhpara,Savar Less Mostly below Not reguler v
West Bamna,Islampur Moderate Mostly below Not regular ﬁ
Belgacha, Islampur Moderate Partly above Not regular E
& Partly below gt
Gazipura,Joydebpur Less Mostly below Regular ﬁ
: maintence N
Technagsrpara,Joydebpur Less Mostly below Regular :
: maintence '
Itahata,Joydebpur - Frequent DMostly above Not regular
Salna Maiddapara, Frequent Mostly above Not regular
Joydebpur '
Dakhsinkhan 10,Gulsan Less Mostly above Not regular
bakhsinkhan 8,Gulsan Legs Partly above Not regular
& Partly below
Amlabo 1,Rupgan Frequent Mestly below DNot regular
Amlabo 2,Rupganj Fregquent Mostly below Not regular
Paragaon 2,Rupganj Less Mostly above Not regular
Source: Field observations ang investigations
oS
[
L
;ﬂ
N
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TABLE - 9

INFORMATIONS REGARDIN SUPPLY ,DISTRIBUTION
AND APPLICATION OF WATER

Name of the No.of Water supply No.of
Deep Tubewell main Total length tc the canals cancls
site canal Ted =t
— a time
Chapain,Savar 3 2140320305228 Alternatively 1
South Dariapur . . Alternatively _
Savar ’ 3 800; 868; Lso & simulteneously
Rajasan 3,Savar 25 272252790 Alternatively -
- & simulteneously
Rajasan l,Savar 3 248031650: 410 Alternatively -
& simultencously
Baralia, Savar 3 3247 812 528 Alternatively 1
Sonzlia,;Savar 2 280031740 Alternatively i
Badda,Savar 3 1915317051655 Alternatively 1
Aukhpara, Savar 3 1015:112032775 Alternatively 1
West Bamna,Islampur 2 2612:192 _ Alternatively 1
Belgacha,Islampur 3 1523:4231:1392 Alternatively 2
Gazipura,Joydebpur 3 1970;3076:2210 Alternatively 2
Technagarpara, L 188l ;420051025 Alternatively to 2
Joydebpur _ 2820 & simulteneousiy
Itahata,Joydebpur I 2000;1992:11803 Alternatively 2
1025
Salna Maiddapara, . . ‘ b s
Joydebpur 3 1379;2115:1923 Alternatively 1
Dakhsin Kh 10 ) :
Gulaan en 19, 2 225031660 Alternatively 1
gi%ﬁzin Khan 8, n ;$28;1223;25003 Alternatively 1
Amlabo 17,Rupganj 3 10755122331100 Alternatively 2
Amlabo 2,Fupganj b 167451205; 782 Alternatively 2
1152
Faragaon 2,Rupgani 3 1000514501215 Alternatively -

& simultenecous

ly
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meking an opening

Name of the Method:-of canals Meésuring/ Distri-
Deep Tubewell site of fed at water control bution
a time diversion structures basis
" Chapain, Saveor Cutting the side & None Serizl
naking. en opening
South Dariapur,Savar Cutting the side & None No defin-
making an opening ite systen
Rajasan 3,8avar Cutting the side & None No defin-
‘ mzking an opening ite systei
Rejasan I, Sever Cutting the side & °' None No defin-
making an opening ite systen
Baralia, Savar Cutting the side & None Rotation
making an opening
sonalia, Savar Cutting the side & None Serial
making an opening
Badda, Savar Cutting the side & None Serial
‘ making an opening
Aukhpara, Savar Cutting the side & None Serial
making an opening
West Bamna,Islampur Cutting the side & None Serial
making an opening
Belgacha, Islampur Cutting the side & None Serial
making an opening
Gazipura,Joydebpur Cutting the side & None Mixed
making an opening
Technagarpara, Cutting the side & None No defin-
Joydebpur making an opening ite systenm
Itahata,Joydebpur Cutting the side & None No defin -
making an opening ite systen
Salna Maiddapara, Cutting the side & None No defin-
Joydebpur making an opening ite systern
Dakhsin Khan 10, Cutting the side & ' N
Joydebpur making an opening None otition
Sounsin Khan 8, Cutting the side &  None 1o defin-
yaebp making an opening mE e
Amlabo 1,Rupgsnj Cutting the side & None No defin-
making an opening _ ite systen:
Amlabo 2,Rupganj Cutting the side & None Rotation
making an opening -
Parag=on 2,Rupganj Cutting the side & None Seriz1

1R}
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Average

Total hours of

Neme of the _ VMode of
Deep Tubewell sité Application freguency pumping during
: of irriga- the irrigation
tion(days) SEeason.
Chapoin, Savar Intermittent 5 to 7 7
South Dariapur, Continusus - 610
Savar
Rajasan 3,Savar Intermittent 2 to 3 397
Rajasan I, Savar Intermittent 2 to 3 220
Baralia,Savar Intermittent 7 to 10 2104
Sonalia,Savar Intermittent 5§ to 6 500
Badda, Savar Intermittent ) to 5 745
Aukhpara, Savar Intermittent I to 5 1200
Viest Bamne,Islampur Intermittent 3 to &5 862
Belgacha,lslampur Intermittent 3 to 5 Not available
Gazipura,Jdoydebpur Intermittent 5 to 7 1372
§§522§§$§para, Intermittent 7 to 10 1790
Itahata,Joydebpur Intermittent 5 to 7 1139
?g;ggbgiiddapara’ Intermittent 3 to & 14,00
gi%ﬁiin ¥han 10, Intermittent 5 to 10 378
gi%g;;n Knan 8 Intermittent 7 to 15 372
Anlabo 1, Rupganj Intermittent 2 to I - Not available
Amlabe 2, Rupganj Intermittent 2 to |y Not available
Paragaon 2,Rupganj Intermittent 3 to 5 Not available
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SOCIO-ECONOMIC INFORMATIONS
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Neme of the
Deep Tubewell site

Formation of
irrigation
society

Chapzin, Savor

South Dariapur, Savar

[P

Through init-
lative of .
local people

Through init-
iotive of

Manager N
kEducation Occupa- Renon-
ticon erztion
Below sec~ Agri- Volun-
ondary culture tary

Above sec-
ondary

Business Volun-
and Agri-tary

local people culture
Rajasan 3, Savar Through Ins- Below sec- hAgri- Volun-
tituticnal ondary culture tary
initiative
Rajasan L,Savar Through Ins- Below sec- Agri- Volun~.
titutional ondary culture tary
initiative
Baralia, Savar fnitiative of Below see- Agri- Volun-
: local people ondary culture tary
Sonalia, Savar Initiative of Above sec- Agri- Volune-
local people ondary culture tory
& Service
Buddz, Savar Initiative of Below sec- Agri- Volun-
local people ondary culture tary
Aukhpara, Savar Initiative of Below sec- Agri- Volun-
local people cndary culture tery
West Bamna,Islampur Initiative of Secondary Agri- Volun~
local people culture tary
& Buis-
ness
Belgacha, Islampur Initiative of Below sec~ Agri- Takes
local people ondary culture remun-
& Buis~ eration
ness
Gazipura,Joydebpur Initiative of Secondary Agri- Veluri-—
' local people culture tary
& Buis-
ness
Technagarpara, Initiative of Below sec- Agri- Voliun-
Joydebpur local people ocndary culture tary
Ttahata,Joydebpur Initiative of Below sec- Agri- Voluri-
_ local people ondary culture tary
source: Interviews with ‘Group Manager and local farmers.
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Name of the Formation of Manager - :
Detp Tubewell site irrigaticn Education Occupa~ Remun-
scciety tion eration
salna Maddiapara, Initiative of Below sec- Agri- Volur-
Joydebpur local people ondary culture tary
Dakhsin Khan 10, Initiative of Below sec- Agri- Volun-
Gulsan local people ondary culture tary
Dakhsin Khan 8,Gulsan Initiative of Secondary  Agri-  Volun-
: local people culture tar
Amlabo 1,Rupganj Initiative of Below sec- Agri- Tekes
local people ondary culture remuner.
& Buis- ation
ness
Amlabo 2,Rupganj Initiative of Below sec- Agri- Takes
local people ondzry culture remuner-
& Buis- aticn
_ ness
Paragaon 2;Rupgang Through indi- Below sec- Agri- Tokes
: vidual initi- ondary culture remuner-
3 ative ation

sSource:

Interviews with Group Manager and local farmers.
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" TABLE -~ 10 (Contd.)

Availability of

Name of the . Site selection fuel-
Deep Tubewell site ' At control At open mar-
price(%) ket price
(%
Chapain,Savar Consensus co 50
opinion
South Dariapur, Savar Power structure - -
influence
Rajasan 3,Savar Consensus 35 65
opdinion
Rajasan L, Savar Consensus 30 70
. opdinion
Baralia,Savar Consensus - -~
. opinion
Sonalia, Savar Consensus 0 100
opinion
Budda, Savar Consensus - -
opinion
Aukhpara, Savar Consensus 15 85
opinion
West Bamna,Islampur Consensus 75 25
opinion
Belgacha, I'slampur Consensus 25 75
opinion
Gazipura,Joydebpur Consensus 67 33
opinion
Technagarpara,Joydebpur Consensus 67 33
Opinion
Itahata,Joydebpur Consensus - -
opinion
Salna Maddiapara, Consensus 57 L3
Joydebpur opdnion
Dakhsinkhan 10,Gulsan Consensus C 100
opinion
Dakhsinkhan 8,Gulsan Consensus 0 100
opinicn
Amlabo 1,Rupganj Consensus - -
opinion
Amlabo 2,Rupganj Consensus 0 100
opinion
Paragaon 2,Rupganj Consensus 0 100
opinion

Source: Intervyiews with Group Manager and jJocal farmers.
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TABLE - 17

LAND HCLDING OF THE FARMERS

Name of the Total Less than 1 to 2 Mere than
Deep Tubewell No,of 1 acre acres 2 acres
site farmers (% of % of (% of

. in the total} total) total)

scheme '

Chapein, Savar 35 n 20 6
South Dariapur,Savar 17 100 0 G
Rajasan 3,Savar 16 68 370 0.6
Rajasan I, Savar 15 73 26.34 0.66
Baralia, Savar 128 87 10.0 3.0
Sonalia,Savar 110 - 90 1.0 0
Baddz, Savar L2 33 L8 19.0
Aukhpara, Savar 15 57 35 1.0

West Bamna, Islampur
Belgacha, Islampur

'Gazipura,Joydebpur 120 76 18.5 5.5
Technagarpara

Joydebpur ’ L5 b L0.0 16.0
 Itahata,Joydebpur 63 78 16.0 6.0
salna Maiddapara, '
Joydebpur ’ 72 90,7 8.0 T3
Dakhsin Khan 10, |
Gulsan 65 87 9.0 4.0
Dekhsin Khan 8,Gulsan 95 80 13.0 7.0
Almabo 1,Rupgang . 80 70 25.0 5.0
fmlabo 2,Rupganj 75 83 13.0 4.0
Paragaon 2,Rupganj 79 g2 7.0 1,0

Source: Pield investigations.
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TABLE - 12

CHARGE AND YTIELD

8L

Name of the Water charge Average
Deep Tubewell Total vield
site for the ( mde/cicre
Basis season

(Tk.ﬁer

acre
Chapain,Sevar Mixed 500 60
South Dariapur,Savar Aren LE0 58
Kajasan 3,Savar Mixed 570 45 to 57
Reajasan I, Savar Mixed 570 LS to 57
Baralia,Savar Area 200 50
Sonalia,Savar Mixed 300 sk
Badda, Savar Mixed 860 L6
Aukhpezra, Savar Mixed 730 50
West Bamne,lslampur Area 500 60 to 70
Belgacha,Islampur Area . L25 50 to 70
Gazipura,Joydebpur Area 350 70
Technzgarpara,Joydebpur Mixed 375 60
Itahata,Joydebpur . Area 328 52
Salna Maiddapara,Joydebpur Area LLoC L3
Dekhsin Khan 10,Gulsan Area 515 54
Dakhsin Khen 8,Gulsan Area 1,85 LC
Amlzbe 1, Rupganj ' Area 330 70
Amlabo 2, Runpganj Area 500 50
Paragaon 2,Rupgan firea 566 50

sSource: Interviews with local farmers.
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SECTION AT 2722 FT. DOWNSTREAM THE DTW.IN CaNAL |, T
RAJASAN 3, SAVAR -
Scale: I'=5"
Areo . . '
£12 Velocity, ftfsec | Discharge,cfs
0.1875 .86 0. 348
| 0.166 1.98 0.330
¢. 18 1.52 0.147 -
.&7\_
TOTAL 0.825 '

FIG. 24 CALCULATION OF DISCHARGE FROM CURRENT METER READING
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SECTION ' 3247 FT. DOWNSTREAM THE DTW IN CANAL |, BARAWALIA,SAVAR?

" Scale: I'=:5"
.
Area ft2 Velocity fps | Discharge cfs:
0.312 1,02 0.319
0.291 1,06 | 0309
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' Total 1.083

FIG. 23 CALCULATION OF DISCHARGE FROM CURRENT METER READINGS
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{ SECTION | 10 FT. DOWNSTREAM THE DTW.
i Scale: "= |O"
%! Area, £1.2 | Velocity,fps Discharge cfs
b | 0.323 0.625 0.2
0.424 | o0.75 0.318
; | 0.597 | 0.835 0.4913,6
0.638 0.835 | 0.533
| 0.444 0.653 | 0.29
j TOTAL | 1.84

SECTION . 700 FT. DOWNSTREAM THE SECTION{ IN CANAL | » SONALIA, SAVAR

Scale: (% 0"
q Area 12 | Velocity fps | Discharge cfs
! 0.215 2.1 | o.4s
0.8 3. 0.56 ,
| 0.2I5 2. 36 0.50 *;
TOTAL | 1. s

FIG. 24 CALCULATION OF DISCHARGE FROM CURRENT METER READINGS
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SECTION (180 FT. DOWNSTREQMITHE DTW IN CANAL 2,GAZIPURA, JOYDEBPUR
Scale: 120

Area,ft. | velocity,fps | Discharge,cfs

. "
0.257 4167 407 .
0.27I 786 213

- 0.243 423 107

Total 0.427

FIG. 25 CALCULATION OF DISCHARGE FROM CURREN METER READINGS
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SECTIOI':J AT 1280 FT DOWNSTRE AM THE OTw IN CANAL !, DAKHSIN KHAN 8,GUL S
Scale: 1T 50

[ Area ft2 l Velocity fps Discharge cfs
0.18 I 0.398 | 0.071
0.173 1 0.765 0.132
l O.177 0.3958 0.070 -
Total 0.273
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SECTION AT 50 FT DOWNSTREAM THE DTW In CANAL 2 DAKHSIN KHAN 8,GUL.SAN
Scele: |15+ :
Area ft2 , Velocity fps Discharge cfg
0.427 | 0597 076
0.14| I 0.807 14 X
0.158 ! 0.398 063
Totai 0.253
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SECTION 1000 FT. DOWNSTREAM THE DTwW IN CANALI, PARAGAON , RUPGAN J.

Scale: 1"=5"
Area, 1 Velocity fps: | Discharge,cfs
0.19¢ 0.322 Q.065
0.22 0.36 0.0.792 ‘ S
0.288 0.398 0-0902 -
Totai 0.2314

r’
s‘lﬁq
.

gEC'II'!ON"' 1450 FT. DOWNSTREAM THE DTW IN CANAL 2,PARAGAON, RUPGANJ
cale: [=5*
Area, ft? Velocity fps | Discharge,cfs | (o)
0.125 0.474 0.059
0.132 0. 36 0.047 o
0. 118 0.208 0.024
Total 0-130

FIG.27 CALCULATION OF DISCHARGE FROM CURRENT METER READINGS
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