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ABSTRACT

water distribution systems of

Project we'-e selected to study

water' losses~ variation of water,-espec t 0 f

Three bur i ed pi pe i rr i9a t ion

Tangail Agricul tur-cll Development

their performance in

availability at various locations of canal sy<:.tem and economic

feasibility. It was found that the average water losses in buried

pipe ranged from 0.45 to 1.70 1/s/100 m. However. the water loss in

.earthen channel was Found to vary from 4.4 to 7.7 1/s/100 m. Water

d:istribution (wate,- delive,-ed per uni t a,-ea) was found nearly

uniform in two scheme areas but non-uniforn, in dne scheme area. The

E,eonomic feasibility of the bu,-ied p'pe irr'igation system was

assessed using Benefit Cost Ratio. It was found that all the

sehemes were economically attractive.
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'- flood control and ~lf'-J\jjly dr-a:inage

modes of development in the water sector' for

by e"gineer-iI19, agronomic. orga"izational arId management aspects.
The p"incipal

agriculture are

irr"igation

flood control, drai',age and irrigation and
- additional modes

The '""'.jOI"CO'"ponents of these '"odes <,'U-". shown below

Principal Modes of Development

F'r~irHar-y pumps, bUilt-up canal
dist'"ibutiorr systen" ancillary
structur'es

Ell/ban killen 1:.. regu I a Lor' /20 1 u j ces
En,banl"nent, regu lator, over'flow-spillway

Primary pumps, ancilla,"y
st"ucturr:~sll LLPs, eaf~then
canals/ditches.

(ii) PP/LLP Distr. (Double
l.ift)

(iii) Floati"g pump (FI')/
l.LP t)j'3I.r.(Oouble11ft) Pontoon-,nourrted floating

pumps, ancillary structures,
l.I.Ps,earthen canals/ditches.

1. FCD (Flood Control and
Gravity Drainage)
0) Gravity Ol'airloge
b) Subrller"si ble Efllba.nklll(:-~nt

2. Irrigation
a) 1"laj(Jr" rr-,-i<kll:iofl ""lode::.~

( :i) Prj 111,"1. r"yPU'"P (pp)/
Gravity Distr. (Sirf'Jle
L.i f t)

(lv) Barrage/Gravity
f) i s t ,.ibu t.i on Barrage. canal distributionsystem



Uhool'l~ ~.~l}lf1g basket:> dU9wel.1"
bucket

Manually operated tubewell
(Treadle. Rower, NO.6)
:)TW~ ~:.'.lI1aJ:] scale eiJ,r'th dlstr'M
~;ys1:'.:'111
Deel)set STW, earthen distr.
systelll~

2

DTW. Diesel

L.t..P, Diesel

(ii) Mechanized Suction
Li -r t ~IOSTl

(iii) Mechanized Forced lift
MSTW, Diesel STW with submersible turbine

pump
DTW, sfflallscale earthen
disU', ~;ystem
llP, small scale earthen
distr. system

b) Minof' If'I'i~:lat.ionModes
(i) If'i\(JitiofJal(N'ofJ-

Hf:;-:ch,J.n i zed)

Emban kllient,r'egu]ator,
reversible pump, canal
distribution system
Embankment, regulator,
reversible pump, LLPs, earthen
canals/ditches

Contl'ol ~;tl'uctures
Cr:utaJ 1 ih.i.nq .. buried pipo
d:istr~ syst,:ern

Conjunctive operation of
surface and groundwater
i r'r'ig,:~lion system

"Iechnical r"t~por-t 1'1(J~ 1.2, Mo(jE:'~.of Development
Ellgjnec~r-ing, and Cost AnCllysj;3 .• 1985_

b) Primary pUlflp/LLPDistr.

c) Conjunctive IfTigat.iofJ
Development

3. FCDI (Flood Control, Drainage
and Irrigation)
a) Priffliu'yplIllrp/Gr"avity Di,~.tr'.

4. Additional Modes
a) Waj:er~ COl1ser'vatioh
b) COl/lilla-lId (H~ea f.)ev(~1 Opffl(:~n t

The water conveyance and distribution systems al'e of utmost

ifllpor~tance in th~"'! ir'f'igat'i on pf-ojects .. "Ihe::;:..esystems a"-e mostly oT

e,;lrthcn open c:hannel~. for minor jr-r:i~~Cltion sc/,eJfles III Bangladesh

and suffer' fr-om a 11I.,,"ber'or problems 1 ike-low conveyance and

distribution efficierlcy. less irrigated area and high main~enance
CD~3t ..
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systelll ~di"tribution

c'lle cuI tivable area

3

SIJ f- I acei'lchannelsField

SUC~I sys1:ems. Besides,

and maintenance capabj l,i tif:~~~1:0 i'lIpt"'ove perf()nnance of the systern ..~~
,->

a random manner wi th 1i I:tle consideration of topographic_al featui"es

taken up by the open channel distribution system (Michael, 1987).

Possible eeorlonrie solutions 1:0 some of these problems for the

or-iginating from tubewells or" even fr-om mo,.;t canal outlets, ,-un in

soil, include constr"uction of irllproved (compacted) ear-then channels

~\r:i_thnecessa,-y water- control '5tructur"es and str-engthening operation

i""E'<'IS with plain topogr",,'phy and having heavy to medium -tex-tur-ed

However". for uneven topography and light textured soils, bur-ied-

pipe dist,"ibution nray be the best solution to these problems

provided the users can afford it.

Since" the pIpe 1ine" ar-e placed undE"-gr"ouhd, 1:hey do not

inter-fer"e ~viUl far-ndng oper-aLioll5, and when pr"operly in51:alled they

are very dur-abl" alld maintenance cost IS low. The pipes -ar"e

operal:ed under- pr-essur-e, t:herefore, they can be laid uphill or

downhill, thus perrtlittiWJ the del ivel-y of iu-igation water to ar-eas

not accessible when open challnels are used. With an underground

pipeline system, wells need not be located at the higll point of the

fann but; mc'y be at a 10caUon that pr-ovide'.> the best wa-ter supply.

No right-of~way is required by B buried pipe distribution systenl.

This is not only an economic advantage but also a practical benefit

when a lar~Je nulltber" uf field plots belorJging 1;0 d iff e rent:

individuaL-: at-" not cros'oed to disl;,-ibut:e water from a deep
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t.ubewell. .Iti".also not neces",a,'yto follow plot boundar'ies,thus
reducing the lengths of chann",l.

Considering the bene! i1::0.discussed above, some initiatives

were taken by different agencies to install ,buried pipe irrigation

systems in Elanqlauesh. So far' about 80 bur'ied pipe distribution

systems have been installed allover the country.

But sys"ternatic study on the perfor'lnance of these ~.ys..tellls is

lacking. Therefore, the present study has been undertaken to

evalua"te!:he perfor-rflanc:e of thr~ee buried ~)jpe I,t.,later dist:r-jbution

systems of Tan,lail Agr'ieultur'al Development Project (TADP) at
Shakipur Upazila underfarlgail District.

1.2 OBJECTIVES

The objectiVes of the p,'oposed study were :

1) To de1:e,~nline the waLer" losses it) buried pipe irrigatic)n
dist"ibutiorl sySte"ls of the selected deep tubewells.

2) To monitor the water distribution in the selected scheme
area~

3) 10 study the economy "f the buried pipe distribution
sys t:elll~:.~



CHAPTER II

DISTRIBUTION SYSTEM FOR MINOR IRRIGATION
2.1 Buried Pipe Irrigation Distribution System

An underground pipeline water distribution system consists of

buried pipes and some allied structures for the effici~nt

functioning of the system. The use of this system is usually

limited to areas irrigated by wells using pumps. With pumps, the

necessary pressure head to operate the underground distribution

system can be obtained with very little extra power. Some important

components of a typical buried pipe system are described below:
2.2.1 Pipes:

Usually the following types of pipes are used in a buried pipe
water distribution system.

-Non-reinforced Cement Concrete (CC) pipe

-Reinforced Cement Concrete (RCC) pipe

-Plastic pipe (PVC/uPVC)

-Asbestos Cement (AC) pipe

Non-reinforced concrete pipes are commonly used when the pipe

is not subjected to high pressures. Normally, they are suitable for
operating heads . 2(pressures) not exceeding 6 metres (0.6 kg/cm ).

Non-reinforced concrete pipes are cheaper than reinforced pipes and

could be used with advantage in small to medium size farms
(Michael, 1986).

Reinforced cement concrete pipes can wi thstand higher pressure

than that of cement concrete pipes. These pipes are usually

available in sizes 15 cm to 45 cm and their lengths vary from 2.0

m to 2.5 m. These pipes are generally made by spun process.
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Two types of asbestos cement pipes are used for irrigation

pipe I ines, One type is a p,'e,,',su,'e pipe and the o'ther type, is a

non-pressu,'e pipe. The for'me,' is joined by anyone of the followin9

t: hree ways:

-witt, asbestos cerllcrll couplE?s,

-wi ti, a cast iron detacl'"C'ble joint"

-with a louse concrete collar.

The asbestos cement non"pr'essur'e pipes a"e made with a socket

and spigot, 11"'8joint is ma,Je with a ,jute r'ope dipped in cement

slurry caulked into the Sllace t'etween socket and spigot, The space

is then caulked wItt, ce,"ent mo,.tar and the joir,t is pointed, Some

types of joints usually 'Jsed in pipe joi'lting are described below:

2,1.1.1 Bell Joints

Pipes wi th bell ends ar'e laid with t.hei,' sockets (bell ends)

facing upstream, The ends of the pipe are cleaned and wetted with

a brush~ Jutc~ Ot~ helllp r"ope d,ipped in a cement paste 1S wrapped

round the plane end of eacl, pipe, The rope is just thick enough to

be inse,-ted into the socket of the pipe already in position, Befor~

the pipe is inserted in the socket, mortar' ",ade of one par't cement

and two parts ",.and 1:", appl ied to a t.hickness of about one

centimeter ave,. the spigot end of the pipe and also inside the

socket, The pipe is placed well into the socket and care is taken

that Lhe pach:jl)~l 1::. not: prc'::;.~:';'l.~d throu~~h t1H:::~pipeM The hefllf..> is then

,"ammed tightly with a steel tool ancl the "''''''.'lining space in the

socket is filled wi 1.:/,I"UII:ar and finislled with a bead on the

ou"tside ..

, ,
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2.1.1.2 Tongue and Groove Joints:

Pipes ~dth tongue and g,'oove joints are laid with the groove

ends facin,) upst,-eam. H1e tongue and spigot end of the first

section of pipe is cleaned arid wetted wi th a brush. Sufficient

mortar to form the lower section of the outside band or collar is

placed in a depression at the lowe,- side ol'the pipe joint. The

qroove end of I:he next :';ecr.:ion i.s wetted and filled with mo,"tar-,

This section is the'l tipped over carefully so as not to dislodge

the ",ortar and is pushed into place to make a snug. tight join-t

(Fig 1 ). Excess mortar will be squeezed out of the joint on both

2.1.1.3 Collar Joints:

Reinforced concrete pIpes, usually 2.5 m to 3.0 m in lengths.

arc lowered into tile trench for I)uried roipe and a collar is slipped

to its end before tile adjace'll: pipe is laid down. The gap between

the ends 6f the adjacent pipes is about one ce~timeter for fixing

a r'ope dipped in bi tumen In the ,-ecessi on of the pipe ends.

Squeezing of- indiviclr.ldl pipec,; HI the line is done when at least

four or five pipe,~ have been laid. Of these pipes, the leading one

is forced by a heavy duty screw jack towards the tail end to SUCll

an extent: that there exist:". no ~Jap between the facing ends and the

rope tllr-eads are forced ()IJt to

/



Fig. I Tongue and groove joint Ground level

, ~
/}!I. /)i( /R ;?: 7~ d"- 17K-~m<

Morter

Pipe wall
thickness

8

Approx. 10 cm

of

outside 'surface of
pipe

\

Inside
surface
pipe

About
60 cm,

Collar
Mortar

Jute rope
dipped in
bitumen

Pipe line
Fig. 2 Collar joint



the pe,'ipher'y" Then, the collar's a"e sl ipped over- the squeezed

joints so that hal f of the collar width covers each side of the

jointM Tn or(j(~I~ to /l1i::l.intain a I,Hli fOf'''' clpa,r-ance be-tween the pipe

joint and the collar, woodc'n battens of unifor-m thickness ar'e

plugged i,; on hoth :';ide,,; of the collfU'" TIl".'gap between th(~ pipe

sand (1:1). Once the gap is sealed, the collar' is lined wi'th 1.0 cm

to 1.5 em thick plaster (1~2 ratio) and bevelled off an angle of 45

degree with the outside edge of the coll.'\r. The finishing of the

joints should be at least five sections behind the laying

operation. In Fig "2is shown a collal- joirit for r-einforced concrete

pipe.

2.1.2 Pump Stand:

and 'the colla,- is then filled with" dry rl,i~ture of cement and

(.) vor.tical pipe exterld.inq above the. qt'OlJfld and connected to

the uncierq,-ound pipe 1inc SY'3te," is known "c. " stand (Fig 3). These

ar'e located at the inlet of an underground pipe line system having

diameter-,~, ;01'1: lea",.t (,0 C'" .. A "U",d pRrllri L,,, di,ssipation of the high

velocity s'tr'eanl and release of entrapped air before the water

enters the pipe line. Any air entrained by the high-velocity stream

coming fr'om the pump wi 11 have an oppo,-tuni ty 'to escape a't the pump

stand. Entry of air into tile pipeline can cause air pockets which

restrict the flow of water', surging flow condition and development

of excessive pr-essures. ""UII'P stand must extend upwar-d to a point:

ove,~f]ow, Rxcel:)t whet) LJflUsuaJ pressures occur.
The elevation of water surface in the stand "lust be sufficient to

perrni t the d.i",chal'ge of '",ate I' thr-ough
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Fig.3 A Pump stand
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1..1

pressure head required to overcome friction in the pipe and valves.

pipe structures to release airAir vents are vertical

2.1.3 Air Vent:

points in the line, at "har-p turns, at points where there is a

entr-apped in the pipeline and to prevent vacuur" (Fig 4). Entr-apped

t,.om any sl:r-Uc:tt.we that may entr-ap ai,-, and at the end of the pipe

downwar-d deflection of more than 10 degrees, directly downstream

the outlets at any point on tile tarn,. This should also include the

a:[I~ rnust be removed to per.lflj,l~ an even flow arId avoi'(1 the danger of

line. They at-e also r-equir-ed immediately upstream from gates wher-E~

closure oflthe gates would n,ake such points the downstr-eam ends ofI

a later-al 'or] ine. Vents are gener-ally installed at points about

1.",,0 In apar}: on st,-aight pipe ] ines wi th l"dIon" slope. The first

airvent is [located near the pump stand at a point where the design

velocity e,:,ceeds 30 cm per ~'econd. The vents should be high enough

at~

-to' provide ;2.1,

which t~,e

fr-",e boa,-d of at: least 60 c,i, above -the maximum height

water will rise during nor~al operation.

2.1.4 Outlet

lhe n,ost common outlet consists of a concr-ete riser pipe to

bring the water frorn the buried pipe line to the ground surface and

an attached valve to control delivery of water to the fields at any

desired location (Fig 5)_ lhesB should I)e easy to open and close,

be of pr-oper" ~:-.ize 1;0 pr'"ovide the flow ,"equir-ed .• and be so
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Fig.4 An Airvent
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Fig.S An Outlet Valve Mounted On Concrete Pipe

...

.. '
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constructed that the water released will not cause soil erosion.

The diamete,- of the .rise,- pipe IS usually the same as the main

pipe_ Thi:o,wi 11 permit th", entire flow of the pipeline to be

,-eleased thr'ough the valve_ However, in large size pipelines. when

a number of outlets are to discha,'ge water simultaneously. the size

of the r~iser- pipe is smalJer than the main PipCM

The outlet ,nay open di,-ectly into a bO"der strip or' check

basin or at point to deliver water directly to several furrows. It

may also discharge into open cl,annels or portable surface pipes.

The outlet valve should be constr'ucted so that the top of the riser

or valve is at, or slightly below the ground surface.

Beside these structures, some designers use check structured

on the bu,'ied pipe dist"ibution 1ines. A check is descr'ibed below:
2.1.5 Check-Structure:

Checks are usually 'H' shaped concrete pipes constructed

beyond the pump stand (Fig 6). A check structure connects the pump

st:and and the n,ain line to pn'vellt backwater hamme,-ing from the
main line into the pump stand,

2.2 Buried Pipe Systems in Bangladesh

Bu,-ied pipe dist,-ibutiorr systems in tubewell irrigation have

been introduced in Bangladesh for over a decade. The first one was

introduced in 1982 by the Rural Development Academy (RDA), Bogra.

unde,- the technical assista"ce of the Food and Agriculture

Organiza'tion (FAO) of the United Nations. The project was

implemented in Narhatta under Kahalu Upazila. Asbestos cement

, ~.
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A Check structure'
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pipes wer-e used In the systel/l having two loops to irr"igate 67

hectares of land. The total pipe length of the system was around

3000 m (Matin. 198B). RDAi'"plemented anothe,- buried pipe system of

PVC pipes having diameter of 15.24 cm a"d d length of 1000 m to

ir""igate 60 hectares of land ill the same upazila. In 19B4, RDAalso

installed'a third buried pipe system at Rajapur under the technical

and financial support f,-om the Food and Ag,"icultur"e Organization

(FAO). Low cost co"crele pipes were used for a total pipe length of

990 m to irrigate an area of 12.0 hectares.

A buried pipe water distribution system was installed at the

central farnl of Bangladesh Ag,-icultural Research Institute (BARI).

Joydebpur, in 1982 to irrigate around 100 hectares of land

(Michael. 1987). Three deep tubewells were interconnected by 20.32

cm diameter PVC pipe lines. Irl 1985, a concr-ete buried pipe system

was built f-or the Developr","nt Service Centr-e. an eight hecta,-e

-aqricultur-al facility at Savar. run by a foreign mission group

(Gisselquist, 1989).

Sarine! lnteqrated Agricultur-al Deve-Iopment (BIAD) Project

started const,-ucting buried pipe systems in 1987-88 in Rajshahi

distr-ictc. A total of 13 schemes have so far" been completed but II

of these have been non--ope,'ational due to va,-ious problems arId 2

ar-e war-king.

Mott . .t1acOonald Jnlernational (MMI) uncler- IDA-DTWJ I Project

have constnrcted 16 pa,-tial an<.J 5 ful I btwie<.J pipe distr'ibution

systems for farl"er-s' co-oper-alives (KSS) in differ-ent parts of
•

Dhaka, Mymensingh and r1ani~_cJOnjdist,"ict:3.
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In pur'suance 0 f an agreemen t between liangIadesh and the

Government of the Federal Republic of Germany concerning technical

and economic co-oper'ation, an agr-iculturally based area development

p,"oject namely, Tangail Agricultural Development Project (TADP).

was tal,en up in 19B2_ III the two yea,'s' o,-ienta'tion phase (1982-

1,984), va,-ious studies were can'ied out and fields of potential

project interve'ltions were identified_ A number of pilot schemes

were taken up for experimentation during this phase_ Based on this

extensive practical field experience and through investigations. B

Plan of Operation (POP) for the subsequent implementation phase of

TADPwas drafted and late,' on became the approved legal basis for

,t:he joint promotion of the project_ rhe implementation phase

scheduled to start from July 1984 was actually started from April.

1985 with the goals to inc,'ease food production with emphasis on

i"-igated crops and to ,-educe under'-e,"p)oYllellt in ,"u,-al, areas by

public works for the improvement of rural infrastructure.

Unde,- this project. irTigation equip,"ents and lined irrigation

channels were 'installed, ,'ural roads we"e improved and high

yielding varieties of wlleat, banana" and other crops were

demonstrated in Tangail district_

In January, 1986 the project was jointly evaluated by a team

of independent Bangladesh ,and German consultants followed by a

replanning wo,-kshop to del ineate the pr'ojec't objectives in thE~

light of the findings and to suggest further cour'se of action.

After th," evaluation, some changes were recommended in project

ck'siflfl including a rocus on Comll,and A'-ea Dcvelorment (CAD), in
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Water Conveyance St'-Ilctures_
Ther'efor-e, TADP put ell,phasison the improvement of these two

things to achieve their goals. Thus, they decided to install buried

pipe irrigation distr-ibution systems to irrigate 40 hectares by a

deep tubewell (56 lis capacity) and 14 hectares by a shallow

lubewell (14 Jls capacity). They set a ta"get of converting earthen

channels into buried pipe systems for deep tubewell within 1987

(Rahman, 1987). At preser!t 47 buried pipe systems are working under
Tangail Agricultural Development: Project.

Bangladesh. However, some

in this regards recently. Theinitiatives have alr-eady been taken

No systematic study has so

existing buried pipe systems
far'

in

been made to evaluate the

following paragraphs give a brief aecour!t on SOme assessments made
by different evaluator-so
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Ahammed (1984) reported that new buried pipe systems gave high

conveyance and distribution efficiencies besides yielding other

economic and non-economic advantages. However, a conversion from

earthen channel to buried pipe requires a large' additional
investment.

Bangladesh Agricultural Research Institute in collaboration

with Loughborough University, UK, and MacDonald International,

Bangladesh have taken up a study to evaluate the water loss ,and

head losses in the pipe systems in Dhaka, Mymensingh, Tangail and

Manikgonj districts including detailed monitoring of irrigation and
agronomic practices.

2.3 Buried Pipe Systems in Other Countries

The buried pipe distribution systems are being used in the

Uni ted States for many years. According to Worstell (1979), the

potential benefits from a buried gravity irrigation system include

eliminating or greatly reducing energy requirements (as compared

with sprinkler system), labour savings (as compared with present

gravity system), increased water application efficiency, erosion

control, increased crop production under saline conditions and much
convenence.

According to Jenkins (1984), buried pipe irrigation

distribution system made of asbestos cement pipes become very much

costly and farmers find it difficult to pay the construction cost

of the system. Merriam (1985) conducted a study on a 145 ha buried

pipe distribution system in Sri lanka with the lines taking, off from

the level top catial and supplying water on demand to individual 1.0



Dollars 810.0 per hectare (1982) which was US Dollars 475.0 I,igher

than the conventional unlined ter"tiar"y canal system, ii) fanners'

cr'op production incr"eased and conf I icts over water was r"educed,

iii) un-reinforced leongue and gr"oove rllortar"-jointed pipe proved

much more satisfactory than collar-jointed pipe which had leakage

PI"oblems and Iv) var"ious oper"ation pr"obloms were experienced such

a,,,; en"atic suppl ies f rom the canal syst(~m which pr"evented the

farmer"s obtaining water on demand, was-,tage of water by som(~

farmers, difficulties, sometimes, experienced by upstream farmers

in withdr"awin9 'Nater" when outlets were open dovmstream and leakage

around contl"01 gates and valves.

Yadav (1985) carried out a cost comparison of lined canals and

underground pipe-] ines in Niger"ia and concluded that under-ground

p:i.pelines would be cheapf.~r' I.t) con~:.lr-uct .if the carlal would f'equire

embankments highe," than 1./ III. James (1988) mentions that buried

pipe distriblJtion systenls have been used in lhe USA since the mid

19th centuf'Y and i;1Te now common jn lJs.e there_ Design materi.als a,-e

a",1ai lable for engin'~ers and farnlers (Soil Conservation Service,

1967 and Univer"sity of" California, 1977) and specialist

manufacturers have become established which produce the necessary

val ves, hydran ts and metel"";.

According to Moigne and other"s (1989), in France, attention

has been paid in the 1980s to modernizing t,-aditional surface

gr"avity i rTi<';lation schemes wi thout converting them to sp'"inkler or

drip irTigation and this ha~, included USe 01' 150 to 300 nnndial/letfJr"

ha farm. He found that

20

i) irlstallation costs were about U~'3
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PVC pipes. The low heads available have proved an important

constraint and ,"iscellaneou'O. inexpensive valves have been developed

which may, be of irlterest for use elsewhere.

Michael (1978) mentions that India has been using low pressure

buried pipes 011 a :;;.l<.J'-ljfit.::i.lllt. scale fOt~ '"01'e 1:h;:,\n 20 year~:,-:;~lia'inan

and Haque (1984) r"eported that world Bank funded a series of major

'projects on buried pipes eS/.the Utt.ar" Pr:adesh Public Tubewell

Project. the Bihar Public Tubewell Project, the West Bengal Minor

Irrigation Project etc. In Uttar P~adesh only there are 6000 cc and

560 plastic pipe systems installed by, 1984. In Gujrat Pradesh

themselves have installed pipe systems on private

tubewells. World Bank has also funded buried pipe systems in Sri-

Lanka through the Concrete Pipeline Pilot Project" Mahaweli

Pr"oject". Bur"ied pipe systems have been in iJse in Thailand, too. on

the Sukhothai Gr'oundwater' Development ~',-oject.
..

! ....

"/

,:,'



CHAPTER III

METHODOLOGY

3.1 The Study Site
The study site is located in Silakipul Upazila under Tangail

district and is

(Fig 7).

about 14 km nortll to the Upazila headquarter

The se1ected e',i te fall:3 under the Madhupur T,"act,'the land

distributiun of wllich is 8:3 f oj Jow"

High land
Medium high land
Medium low land
Low land

56 %

18 ~r;
7 %

9 ~l>

Homestead and water bodies 10 %
The top soil texture is loam, loam to clay or silty to silty

clay loam and the sub-soil-texture is clay or silty clay loam.

The aver-age annual ,'ainTall in this area as recorded at the

nearest meteorological station, Mirjapu" is 1892 10m. The tlighest

mean monthly temperature is 34 degree centigrade in April and the

10'",e:3tis '12 deg"'ce centig,'ade in Janual'Y. The percentage of

Relative Humidi ty ranged between 49, and 88. The mean monthly

evaporation ,'ate varies f,-olll60 111mto 133 111mover the year. From

the relationship between the rainfall and evaporation, it was found

t:hat, the period fl'om November to Ap"i) is the moisture deficit

period (Manalo, undated).

Before the installation of deep tubewell the major cropping

patterns wer'e

For high land

B. Aus-Mashkalai/Mustard/F811ow-FBllo~

" '
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For medium high land

B,. Aus/T .Aus/Fallow"'T .Aman - Fallow

After the installation of deep tubewell the cropping patterns

have been changed. ,he present practices are:

For high land

B ..AUo>/r.Aus/Jute-l.AII,an"-l:loco/Soybean

For medium high land

, ..
1 ~ ~

,'.i.•.•

"

B ..Aus/l.Aus/Fallow r.Amarl-Boro/Wheat/Fallow

Bora, Wileat. T. Aus and I. Aman cover about 20,34, 22 and 46

present of the total cultivated land, respectively.

The average family size in the study alea is 6.4 which is a

lIttle bigger' than the di~,trict ave,'age of 5.9. All farm category

family labour is 64 percent of family size out of which 55 percent

is male and 45 percent is female. Average farm size of landless,

mac'gina,l,,,,,,,all,medium and ,Iar'ge1.3,'me,""ie'0.089. 0.343. 0.123

l ..~;l') and 3.')'75 ha respec1:ively (Hossain et al 1990),

The ,,,oc;tpc'evalent tenancy system is 1.:1 sharing between the

land owner and the crop sharer. Recently, Gramin Bank has

intr'oducpd a new tenancy system In which the Bank supplies the

i,-rigation water only and i" return, it collects 25 percent of

g,-ain yield from the farmers and rest of the grain is shared

equally by the land OWller alld the cultivator.

3.2 The Study Schemes

Three deep tubewell 2-chen,eswith bUI-iecipipe systems under

Tangail Agricultural ,Development P,-oject:wer-e selected for' this

',"Luciy.All th" 2-chemec;;,U'e loc;,lt:edin Shakil'ur'Upazila. Detailed



. information on tubewells and pumps of these schemes is preseryted in

Table L

Table 1 1n for-mat ion on deep tube\~e I 1s of the '3el ect:ed schemes.

--_._-------_._- ------------ .----_._------------_.- ------------------ ..
Scheme-------------------------_._-------------------.-Item

.'.'11 tolapara Shaplapara East Kutubpur

.1..IJI~.'~lNe..l)

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

Dal:e of
installation

Total depth (m)

Pump sett. j ng
dept:h (m)

Length of
".trainer (m)

Diameter of
st:r-ainer" (em)

P'J'fiP
Type

Nu r"be r" of
~,tages

Design
discharge (1/''')

F.~J...i.I,l),~.,.l.r,!.qY~.r~.
T\-'pe

Design RPM

Design HP

64.94

22.26

29.39

KSI3 1312 8/2

'2

1500

HOI-j zon t,ll
Deutz-diesel
F 2L- ',12

22~;O

27

10-08--1986

84.15

30.49

KSI3 El12 L</2

56_60

1500

Hor. i zon ta 1
Oeutz-diesel
F 3L- 912

2250

13-03-1986

77.13

22.87

15.24

KSI3 1312 13/2

2

56.60

1500

Ho,-i zon tal
Deutz-diesel
F 2L -912

2250

27
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Pd,l the select:ed ',-,cherlle';al'e opel'ateei under the farmers' co-

operatives, The member's pay half yearlv bank instalment of

TI'," 20,520.00 for' a deep tllbewell. A total of 13 installments are

1:0 be p,,,Ici ',,",ually In a pel' i oei of six yeal's and a hal f. The amount

aT ins1:allllent: is shared by tire r'egister'ed far'mers on the basis of

their irl'igated lands il'l'espective of location. Pump driver's

~:..i:l.lat~V.,r.f~pail~inq clli.:trge ,'.\l'1du.il co~:.Ls dl~f:'i:\lso collected from the

farmers before the star', of the season but the fuel is purchased by

individual farn,er.

Initially, these ~,chemes had ear-then channel distr'ibution

wer'e subsequently to lou r' i ed pipe

distribution systems. Some information on the selected buried pipe

systems is presented in lable 2a

Some of the outlets ar'e provided with earthen channels,

usually 30'--,300 '" 101lg. Ihe'o,e chan"e]~, al'e de,,,,Igned to car-,'y the

er,ti~e pipe ;flow. Layouts showing pipes. outlets and airvents are

shown In Figur'es 8a. 8b and Bc for Taltolapara, Shaplapara, and

Ea',,-I: Kutubpu I'. r'espect i ve I y .

Table 2a Information on buried pipe system",.

Schemes
l'i:em

Date of
Installation

Sl.u,.r::ie,d", Pi peL er''I tI, ,
,-1_~':).12 CHI di.a
30.48 cm dia

laltolapara

Nov. 1988

( m )
1~~28
23(•. 6/

Sha~)lapar'a

Nov. 1988

East Kutubpur

Nov. 1987

782.57

, •.

COlltinued to page 27



27.9<1 ern dia
2.">.40 cln dia
72.86 elll dia
20.32 en, dia

Total

Heiqht of
~Ieade,- Tank (Ill)

Diametel" of
Pump stand (m)

Number of check
$.t:.ructu I'e

Numbel' of outlet

Number of airvent

172 _.',')
.1.3.1.'1. ;'-1
417.22
.31. 06

2189.96

4.1S

0.91

21

20

27

297_27.
U20.2S
626_ 73
114.95

1859.20

0.92

2.1.

21

985.02

1767.59

3.37

0.92

2

20

19

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

3.3 Measurement of Water Losses in the Distribution System

Water losses in the bur-ied pipes as well as the earthen

channels ol-:i9inated 1'1"0'" the ol.Jtlets 01 the t;elected systems were

measured during tile Rabi season (October to March), 1989-90.

3.3.1 Buried Pipes

~Jatel- losses in the bur- ied pipes wer'e determined by both

inflow--outllow and pondin\l ,"et.hods.

3.3.1.1 Inflow-outflow Method

Engine rpm versus pump discharge curves for the selected dee~

tubewells wer"e f1,"st developed by measur-,ng the discharge at:

differ-ent engine "pm. rile diseilal'ge of the tubewell was measur'ed by

noting the time to fill the pump s.tand of known volume (AppEHldix

A). The developed curves ar,' shown in Appendix B.

Tt-Ie J:'umf) !Alas '-lIn ;:...•.1.:a I:-:(:~f.taill rp/ll and the dischar~ge at an
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outlet.: llf'-;II. I tiC (.~nd of rlli:--I,ill I in~~ W,-:t::; 1II(~rJ::?,ul-ed by a :;:,tandard

Cutthroat Flume (Skogerboe. J973) of size 9l.44 em x 20.32 em. The,

flume 'Na~,:", ::set at 3. suitable pO::-.ition neal~e:3t La tile outlet~ rhe

fllJme reading was taken when the flow beealile steady. Tho discharge

of t:he r>UIHp at t:hi~:. ::.f,:H:~cific I pll1 or' the inf luw was found out fr'om

the I'pm-dis..::har-ge CUI've. With the knQ(~n letl~lth of the line under-

t:.ost, the inflow •.<tid the outflow. the loss of water per 100 m was

c,'\lcu la ted.

3.3.1.2 Ponding Method

TI,e pondirig test was carr'ied out for 2 out of 3 main litles of

T[(ltolapal'a atld Shaplapar-a schemes. A flap valve was fi'tted at the

"'lid of pump cJi~;cha,.ge pipe. At fir'c.t the I,ump statld wa",:.checked for

any seepage losses \\.hich was foutld to be tleg] igible fOl' all the

:::;(:!Jected ~_-~(::helf1es~ 10 r'lJtI 1:lle Le~,t, the outlet valves on the line

IJfldc~tA t(~::'.l. t/J(.?t'C' (.In:~".(~c:'- ll,C' ,')ump st:;-ll'ld dlld Lite line wer'c filled by

p1.llllpinq ~'J,~l.h'.'r'IJnLi 1 ovcf"f 101,.'1,1 occur '-f'd Lhr-ou~lIl the airven1:s., when

th", pump '~d::', ::;topped "lid the flap v..,lve c,lo:,'cd automatically by

".",ter' p,'c:,;,oul'e. Aftel' c.ometillle whcli the waLe'- .lcvel in pump stand

""tabU ized, 1'1"" drop of '-,.'Btel' leve.! HI U"" tank with time were

recorded, lllCII the cumulative volume loss was calculated using the

fol]o,~illg equ•.,tiotl

'.Ie -- JI)()() Lrr(U2,-, n (2)/4 _(1)

vJher'C' .,

Vc cIJI11uliJt..ivc VOlUrllE". lo~~'.::--::,ill tllc" pump :.~-.tand and the

;:1i r.....'erl ts .. .I j t.f C~



::.2

d - intcrn ....:tl d.ir.lIfleter~ (Jf an air'vE'nt~ III

L _. cl.llIlulativc drop of watEI level III the pump stand. m

n no_ of air-vent.~. orl LIlt"' l.ill0' under te~:;tw

The ponding t.ee"t could Ilot be perfo'lIled fo,'o East Kutubpur

schellie. beCr)u::;e tl"8 \/.-.,1vO':..:.on ttle 1 irlr~::,; couJ'(.i not w:i.ttl~3tf..tnd the

3.3.2 Earthen Channels

It 'Nas lIlen tioned ear' 1ie,- that the water was distributed from

the outlets of the bU"jed pipe system to t.he fields by earthen

channels. Water losses in these channels wer'e measuI'ed by inflow-

outflow I"ethod. '11"0 ea,.thel' channels frolll each of the schemes wer-e

",.elected to n,eac'ur-e the water- losses.

Two Cutthroat Flume', vJel-e set in a channel - Flullle 1 near the

outlet of bu,-Jed pipe alld 101urn" 2 a dic;UUlce apa,-t, The - Flume

r'ea.dinq::.; l;.,fr~t-e ta~.0.n simul tanf:~ousJy when st.eady flow occuf~red in the

challnel. The dJ",_!:allce beLweell the two "lullles were meac,ur"ed. Then

fr"orn the know'l f:71utl1e di~~char'~--1e';;and the di~.;tance between them" loss

uf water per lua n, WilS calculated using t/le following ,'elationstlip:

CI. = [(°1" Q1)/L) x 100 (2)

~1I'cl.c•

CL. .. Wi{ te r 10:;:.:3 In thl' chal"'" 1 • 1/s/100 10

0 = di schar~le In Flullle 1 lisI .
01

_. dischar'gf:? in Flume 2. lis

L .. d.i.stal,cf? between th(-?' f lumes .• 10
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3.4 Water Distributions in the Scheme Areas

The uniformity of water distribution within the scheme area
was determined by measuring the water delivered per unit of area at
the head, middle and tail of the system. Six sample outlets
representing the head, middle and tail of each system were selected
for the purpose. A Cutthroat Flume was installed at each of these
outlets and the total volume of water delivered from each outlet
during the Rabi season of 1989-90 was measured. The total depth of
water delivered from each outlet was then determined from the
volume of water delivered and the area irrigated under the outlet.
3.5 Benefit-Cost Ratio

Benefi t cost ratio. is widely used to justify the economic
feasibility of an irrigation project or scheme. In this study, the
ratio was calculated from the selected schemes by dividing the
incremental benefit of buried pipe system over that of earthen
channel system by their incremental cost, i.e,

••••• (3)Benefit/IncrementalcostBIC = Incremental
3.5.1 Cost

The a"nt.al cost of the buried pipe system includes the fixed
cost and annual operation and maintenance cost. The fixed cost was
obtained from the depreciation and the interest on investment for
deep tubewell, ~uried pipe and earthen channel systems. The
depreciation was calculated using the following equation
(Hichael, 1981 ):

D = ( p - S ) / L (4)

Where, 0 = depreciation, Tklyear
p = initial cost of the system, Tk.
S = salvage value, Tk.
L = life of the system, year.

The initial costs of the deep tubewell,. buried pipe and

earthen channels were obtained from the secondary sources like



",'

39.42
33.47
31. 82

Earthen Channel
304.64
230.72
277.90

Buried Pipe

Initial cost ('000 Tk)*

731. 25
731. 25
731.25

Deep Tubewell
----------------------------------------------

Name of
the scheme

The salvage value was considered nil for buried pipe and !:
earthen channel systems and 10 percent of deep tubewell cost
(Singh,1977). The life of a deep tubewell was considered 12 years
with buried pipe system and 15 years with earthen channel system
and those of buried pipe and earthen channel systems were taken as
30 years and 50 ).ears respectively (Ahammed, 1984 and

"Taltolapara
Shaplapara
East Kutubpur

Tangail Agricultural Development Project and Bangladesh Rural

34

* Including 12.5 percent engineering cost.

Table 2b Initial cost of deep tubewell, buried pipe and earthen
channel.

Development Board and are shown in Table 2b.

Gisselquist,1989). The interest on investment was calculated by the
following equation (Singh, 1977):

i =
P =
S =

I

Where,
{ ( P + S ) / 2 } xi .....•.........•••..•••.•. ( 5 )

I = interest on investment, Tk/year
bank interest rate, 16 percent a year
initial cost of the system, Tk.
salvage value, Tk.

The data on annual operation and maintenance costs of the"
systems were collected from the scheme managers. The crop
production costs like land preparation cost, seed, manure and
fertilizer costs, insecticide and pesticide" cost, intercultural
operation and harvesting costs were collected from the farmers,
scheme managers and the local markets. The annual repair cost of"
earthen channel was considered to be Tk. 4 per metre length of the
channel (Gisselquist, 1989). All cost items are shown in Appendix
D. The incremental system cost of buried pipe was obtained as the
difference between the system costs of buried pipes and earthen
channels.
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3.5.2 Benefit
The benefit of the buried pipes was calculated from the

additional area that could be irrigated by using the water saved
and the net return per hectare. This additional area was determined
as follows

It is known that, not all water which leaks from a channel is
wasted. Some plots adjacent to frequently used sections of feeder
channel are never irrigated directly, but receive sufficient water
from leakage through holes and cracks and seepage. About 50 to 70
percent of the visible water losses is wasted Rashid et
al. ,1991). Therefore, "it was assumed that 40 percent of the visible
loss was utilized in the adjacent plots to the feeder channel
(Table 1 0 f Appendix C). However, for the buried pipes, all the
visible losses were considered wasted as the pipes were laid at a
depth of around 3.0 m from the soil surface.

The amount of water saved in buried pipe over earthen channel
was found by considering the net water losses in both the buried
pipes and earthen channek. First, the percentage of water utilized
in both the systems was calculated separately by considering 100
m, 300 m, and 500 m long sections of pipes and channel (Tables 1
and 3 of Appendix C). Then the percent water utilized in earthen
channel was subtracted from that in buried pipe to obtained percent
water saved in buried pipe system ( Table 4 of Appendix C).

The net return per hectare was obtained as the difference of
the gross return and the production cost. Table 2c shows the
calculation of net return.

Since, the calculated additional area would produce some
returns (Appendix E) against some production costs (Appendix D)
under non-irrigated condition, the net benefit from additional area
irrigated was calculated by subtracting the net benefit of non-
irrigated condition from that of buried pipe irrigation. It should
be mentioned here that the yields of crop (Appendix F) for non-
irrigated condition were obtained from Bangladesh Bureau of
Statistics, 1983 for the location.
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Table 2c Acreage, yield, production cost and net return of crops.grown in Rabi and Kharif seasons of 1989-90.
Season/ Area Yield Unit Gross Production NetCrop (ha) (t/ha) Price Return Cost Return

('000 Tk) ('000 Tk) ('000 Tk) (•000 Tk)
Taltolapara
Rabi Season
Wheat 6.74 1.71 6.00 69.15 33.69 35.46Bora 4.12 3.40 6.50 91.05 30.02 61. 03Watermelon 1.96 35.58 4.00 278.95 15.58 263.37Chilli 1.36 4.37 10.00 59.43 16.37 43.06Soybean 1.04 8.30 10.00 86.32 9.78 76.54Banana 1.05 49.72 5.00 261.03 22.59 238 •.44Others 2.61 48.23 27.05 21.18
Total 18.88 894.16 155.08 739.08Return or Cost per ha. 47.36 8.21 39.15
Kharif Season
T.Aman 18.90 3.51 7.00 416.75 137.23 279.52T.Aus 16.10 2.05 6.50 214.53 107.38 107.15Jute 0.80 1.68 6.00 8.06 8.56 -0.50Others 1.70 29.22 11.95 17.27
Total 37.50 668.56 265.12 403.44Return or cost per ha. - 17.83 7.07 10.76
Shaplapara
Rabi Season
Wheat 5.53 1.78 6.00 59.06 27.63 31. 43Bora 4.11 3.40 6.50 90.83 29.93 60.90Watermelon 3.72 31.50 4.00 468.72 29.48 439.24Chilli 1.04 4.41 10.00 45.86 14.89 30.97Soybean 1.55 7.56 10.00 117.18 14.73 102.45Banana 1.71 48.12 5.00 411.42 37.76 373.66Others 3.00 62.82 32.13 30.69
Total 20.66 1255.89 186.55 1069.34Return or Cost per ha. 60.79 9.03 51. 76
Kharif Season
r.Aman 21.94 2.99 7.00 459.20 159.38 299.82B.Aus 8.20 1.34 6.50 71.42 50.21 21. 21T.Aus 5.80 1.65 6.50 62.21 38.68 23.53Banana 1.13 20.72 5.00 117.07 27.67 89.'40Jute 1.00 1.25 6.00 7.50 11.45 -3.95Others 3.28 60.95 24.83 36.12
Total 41.42 778.35 312.22 466.13Return or cost per ha. - 18.79 7.54 1.1.25



East Kutubpur
Rabi Season
Wheat 3.66 1.86
Boro 0.17 3.59
Watermelon 0.90 36.38
Chilli 0.86 4.37
Soybean 0.90 8.12
Banana 0.87 40.86
Others 1.89

Total 9.25
Return or Cost per ha.

Kharif Season
T.Aman 13.50 3.12
B.Aus 9.17 1.29
T.Aus 6.70 1.77
Mashkalai 3.42 1.20
Jute 3.23 1.56
Others 1.26

Total 37.28
Return or cost per ha. -
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6.00
6.50
4.00

10.00
10.00
5.00

7.00
6.50
6.50

25.00
6.00

40.85 17.99 22.86
3.97 1.22 2.75

130.97 12.30 118.67
37.58 10.09 27.49
73.08 8.55 64.53

177.74 19.13 158.61
96.26 19.97 76.29

560.45 89.25 471. 20
60.59 9.65 50;94

294.84 98.05 196.79
76.89 56.54 20.35
77.08 46.01 31.07

102.60 16.95 85.65
30.23 34.27 -4.04
20.70 8.52 12.18

602.34 260.34 342.00
16.16 6.98 9.17

However, the cost parameters and their amounts for non-
irrigated condi tion were obtained through farmers' interview and
the prices of items were obtained from the market.

Thus, knowing the incremental benefit and the incremental
cost, the system benefit cost ratio of buried pipe irrigation
distribution system was obtained from equation (3).



CHAPTER IV

RESULTS AND DISCUSSION

4.1 Water Distribution Losses

Th,~ water losses in the selected bUI led pipe systems as

lIleasul-ed by inflotf\l-'out.fJow method ar-e :.:.dIC)l,-Jflill -Tabb.;~~:S~It is seen

l:ha!:the hiqhest loss of l.ll) l/s/lOu '" OCCIIII'"d in cast Kutubpur'

scheme and the lowest (0.45 1/s/100 m) i,l Shaplapara scheme.

Ti:lble 3. ~,Iater'1OSSt~S i II bur jed pipe". lIledSU ,-ed by inflow-outflow
method ..

Name of Pipe 1ine Length of Pump OutIet Water
the scheme no. line (m) discharge discharge loss

(l/s) (l/s) (l/s/100 m)

Taltolapara 1 919.00 52.6 44.73 0.86

3 527.47 52.6 48.10 0.85

Shaplapara 1 396.99 37.01 34.67 0.59

2 838.68 37.01 34.39 0.31

East KutubptJr 1 668.55 40.07 29.97 1.51

2 583.15 40.07 29.05 1.89

The loss ,"easured by ponding method was 1'ouI,d 0.59 l/s/lOO m in

Taltolapara and 0.14 l/s/lOO m in Shaplapara schemes (Table 4).

The water losses from the, buried pipes were different for

different schemes. This was due the fact tllat. the hand made cement

concrete pipes were used i" East Kutubpur Sct,eme arId the spun pipes

together ~jth sO'"e hand made pipes were used in Taltolapara and

:'ihaplapa,'a c',che,"e',,_The ",lOll" pJpe~; being better in quality

pr'evented highe,' losses In pipe:3 at lal t.o1.apar'aand Shaplapar',a

',', .



hiqhE~r- losses in E:d~:.l KLJt.:ubr,;IJl' schelll€:.

valve condition~ and infpr-ior" pipe joint.s wert.:")responsible for such

Schemes. Besides, the East Kutubpur scheme was one of the oldest
,

..~,C
"'.,v.~':,.'

j. ;

teci,nology was used whichtherefore, relatively unimpl'oved

buried pipe scheme of langaij Agricultural Uevelopment Project and

,'csulted .in higher water' loc~ses. Moreover', the poor outlet and

Table 4. Water loss in bur'ied pipes measur'ed by ponding method

Name of Pipe line Length of Water level in the Total Time Waterscheme no. the line pump stand (m) volume period loss
(m) ------------------- lost (min) (1/5/100 m)

at the at the (I)
beginning end

Taltolapara I 919.00 1.74 0.05 1360,0 4.0 0.62

1.72 0.01 1340.0 3.5 0.69
3 527.47 1.97 0.03 1460.0 .9.0 0.50

2.03 0.04 1500.0 9.0 0.53
Shaplapara 1 396.'J9 .2.14 0.08 1522.0 30.0 0.21

2.13 0.14 1470.0 30.0 0.21
2 838.68 1.78 0.01 1200.0 38.0 0.06

1.76 0.01 1185.0 38.0 0.06

From both the tab'!e:o. above:- i t l' .'o seen that the losses

measured by inflow-outflow nlethod was higher than that measured by

pondinq nleLhc)d for' the individual scheme~ T/lis was due to the fact

that, in ponding I"ethod. the water level ii, the pUillpstand durin!J

.di,ltaco.!lectiotl was much below the no,-mal operating level. On the

othel' hand, in inflow'-outf low method, the water level in the pump
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stand was maintained at normal working level.

Telble 5 shows the wate," losses in earthen channels for the

three schemes. The loss was found hi9hest (7.72 1/5/100 m) in

Taltolapa,';) scheme and the lowest (4.38 .1/:,/100 m) in Shaplapara

scheme. This was due to higl,e,' leakage of water through tile cracks

"nd rat holes ill the earthen channels in 1al tolapara. Also the

water- 10\Jging ill 501lie secliow3 of the challnels enhanced higher

water losses_

Table 5. W,-,1:'L'r'10:;.5 in ear-r-hell chanllel measured by inflow-outflow
rnethodM

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

, "

Name of
1~he scheme

Channel
originated
f rom au t let

Lellgth of
the channel
secLioll(m)

Inf 10(;1
( lis)

Outflow
(l/s)

Water
loss
(1/s/100m)

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

2 - 6

East Kutubpur 1 - 6

Shaplapar'a

1 - 6

3 0- 5

103

:2 - 10

1 ::'0 40,66 28.72 7.96

100 (~4.84 37.36 7.48

120 ~~/.:_60 27.42 4.32

130 ~';l_eo 28.25 4.44

100 27,45 23.00 4.45

120 21.15 21. 68 4.56
------_._._-"------- --- --~------ -- --------- _._-_._._---- ----_.- --------------------

Table 6 5hows that for all the c.elected schemes. the loss

(4.38 1/s/100 m to 7.72 1/s/100 m) was higher in earthen channels

t:II",,, th,,,t (0.45 l/s/lOO '" \.0 J _70 l/",./l<l() 111) in but'jed pipes.



--_._-------_._._------------ ..._-_._---------------_.-_. __ ._-------------------

-' _._-----_. -- -~---------_._-_. - --->-- -- - ---- -~..- --- -_._-------------_.- ---

41.

"

0.1.4

0.59

pondin~Joutflow

Method of measurement

inflow

Conveyance
system

Table 6. Average water losses (1/s/100m) in buried pipes and
earthen channels

T;:11tolapara Earthen Channel 7.72

Buried Pipe ().B6

Shaplapara Earthen Channel 4.:S8
Buried Pipe 0.45

East Earthen Channel 4~50Kutubpur
Buried Pipe 1.10

Name of
schemes

___ • •__ ,~ "'-'0 __ • _., • __ .~ •__ • • • _

4:2 Water Distributions in the Selected Scheme Areas : ,~,.

Table 1 shows the depth of watet. distribution to .... ,,'

dii'fet'ent ou tlet .ar-eas of the selected schemes for the Rabi
season of 1.989-90. I

Table 7. Water distributiotl In the selected buried pipe
schemes areaSM

:'~~,.,
" :",.t..- ~.

Name of Outlet Location of Area irrigated Volume of Depth ofthe scheme no. ou tIe t by the outlet water water
delivered applied

Ia,Jt(llaP aLa , 1 - 1 Head 0.52 0.18 0.35
1 - 4 Middle 0.96 0.31 0.32
1 - 5 Tail 1.09 0.37 0.34
3 - 1 Head 0.70 0.23 0.33

Continued to page 42
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3 - 3 Middle 0.96 0.33 0.34

3 - 5 Tail 0.46 0.16 0.35

$Igp Ii!P,i1I' a.. - 1 Head 1.71 0.58 0.34
1 - 3 Middle 1.29 0.43 0.33
I - 5 Ta i I 0.91 0.28 0.31
2 - I Head 0.37 0.13 0.35
3 - 9 Middle 0.79 0.27 0.34

2 -10 Tail 1.45 0.48 0.33

l:.il.'?.tr,~tuPP'J L 1 - I Head 0.48 0.07 0.15
1 - 3 Middle 0.90 0.13 0.14
1 - 6 Tail 1.13 0.16 0.14
2 - 2 Head 0.48 0.06 0.13
2 - 4 Middle 0.33 0.04 0.12
2 - 6 Ta i I 0.54 0.06 0.11

It was found that the distribution was. nearly uniform in

Tal tolapara and Shaplapara schemes but nono'uniform in East Kutubpur

scheme areas. But the distribution of water in East Kutubpur scheme

area was found to vary considerably from the head end to the tail

end of the pipe ]ine:'".. This might be due to considerable water

losses in the pipe line. Faulty outlets also created problems in'

the distribution system.

4.3 Benefit-Cost Ratio

Table B shows the benet i l:-cost I"atio of the individual scheme.

All the three schelnes are found economically attractive a~ the Blc
value i~; g,-eater' that' .L.u for each scheme. Among the schemes,
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Shaplapara has the highest Ble value (7.35) and East Kutubpur the
lowest (1.09).
Table 8 Benefit cost ratios of the selected schemes.

N•••••• Annual Annual Incremental Increllt8nta 1 Benefit-Cost:of the cost of buried coat of earthen cost of burted eyste. Ratio (B/C) . '.scheme pipe system channel B)'stlMll pi p9 syatell benefit('000 Tk.) ('000 Tk.) ('000 Tic) ('000 Tk.)
TaTtolapara 220.77 lB2.97 37.80 225.19 5.8B

. ,Shaplapara 189.34 158.77 30.57 224.78 7.35
East Kutubpur 200.18 144.28 55.90 80.88 1.09

The loss of water in the pipe lines at .Shaplapara was the

lowest that encouraged the tail end farmers to irrigate the crops

adequately thereby increasing the command area. But the situation

was reverse at East Kutubpur. Frequent breakdown of engine at this

site made the farmers uncertain to rely on timely water supply.

Besides, the farmers of East Kutubpur were economically very poor

and their social conflicts were much higher than that of other two

schemes. All these constraints eventually reduced the command area

of East Kutubpur Scheme to only 9.25 hectare in the Rabi season of

1989-90. Hence the gross return of the scheme was the minimum, and

as a result, there was a wide variation in the Ble values among the
selected schemes.



5.1 Conclusions

CHAPTER V

. ,

bymeasur'edwhento 8 pet'centa.boutou-tf:l Ot..." method anti

CONCLUSIONS AND RECOMMENDATIONS

of that in earthen channel system when measured by inflow-

Shap.lapfJI'a scheme ar~CilS but llon-ur'l.i fot'm i.n East Kutubpur

Fr"o", this c,tudy the following concllJ:-.;ons can be made:
c

1. T~rewater' loss in buried pipe :~ystem is only 10 to 38 percen:i:'~:",

2. The water distribution IS nearly ulliform in Taltolapara and

3 (111 the bu,"ieu pipe :;chem",s are found economically at:tractive.

5.2 Recommendations

1.. "1111:"':.:.Lu<I'y' :~',II()rJJd be' r'~"p(-~;:tLcd witll ol.IH.'I"I.>u,"iud I')jpc:~ ::.chemes at

different 10catiollS to evaluate their performances.

2.. r;),wlity ",ater"ia]", 2.h')uJd be used in pl"ope,' propol"tiot", for the

cOIl::;tr-uction of CCH1Cl'cf:(' pi.pesw f-><Lr"i.:l C;:ll~e should be taken 'to

install the pipes and to make their joints for leakproofness.

Also the oul:]el: valves should be of standard quality.

3.. A COIIlPEll",:ltive ecofloillic analY:,3.is should be done with bu,-ied

pipe, earthen channel and lined channel systems.
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APPENDIX A
Discharge Measurement of Deep Tubewell

S.Ghe.lIle .. ;J<!ltoJapa[a
Engine RPM : 1600

Water Volume of Time (sec) Discharge (l/s) Averageht.in PSI water ----------------- ---------------------- discharge(m) (1) I I I I I I I I III (l/s)
2.15 1397.50 39 40 40 35.83 34.94 34.94 35.23
2.65 1722.50 49 50 50 35.15 34.45 34.45 34.68
3.13 2047.50 60 59 60 34.18 34.70 34.21 34.31
3.65 2372.50 70 70 70 33.89 33.89 33.89 33.89

Average = 34.53 lisEngine RPM : 1720

Water Volume of Time (sec) Discharge (l/s) Averageht. in PS water ----------------- ---------------------- discharge(m) (I) [ I J [ I I I I I J (l/s)
2.15 1397.50 30 30 30 46.58 46.58 46.58 46.58
2.65 1722.50 38 37 38 45.33 46.55 45.33 45.74
3.15 2047.50 45 46 44 45.50 44.51 46.53 45.51
3.65 2372.50 54 53 54 43.94 44.76 43.94 44.21

Average= 45.51 lisEngine RPM : 1900

Water Volume of Time (sec) Discharge (l/s) Averageht. in PS water ----------------- ----------------------- discharge(m) (l) II I I I J J J I J (l/s)
2.15 1397.50 27 27 27 51.76 51.76 51. 76 51.76
2.65 1722.50 35 34 34 49.21 50.66 50.66 50.17
3.15 2047.50 40 39 39 51.15 52.50 52.50 52.06
3.65 2372.50 46 46 47 51. 57 51.57 50.47 51. 20

* .PS = Pump Stand Average= 51.29 lis

Continued to page 49
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50

Engine RPM = 1890

Water Volume of Time (sec) Discharge (lIs) Average
ht. in PS water ----------------- ---------------------- discharge(m) (I) I I I I I I II III (lis)
1.56 1029.60 27 26 26 38.13 39.60 39.60 39.10

2.06 1354.60 32 33 31 42.48 41. 20 43.85 42.51

2.56 1689.60 40 41 41 42.24 41. 20 41. 20 41. 55

3.06 2019.60 52 53 53 38.84 38.10 38.10 38.35

Average = 40.38 lis

Engine RPM = 2020

Water Volume of Time (sec) Discharge (lIs) Average..
" ht. in PS water ----------------- ---------------------- discharge(m) (1) I I III I I I III (lis)
1.56 1029.60 23 22 22 44.76 46.80 46.80 46.12

2.06 1359.60 29 30 30 46.88 45.32 45.32 45.84 .'
2.56 1689.60 36 36 37 46.93 46.93 45.66 46.51

3.06 2019.60 44 44 43 45.90 45.90 46.97 46.26

Average = 46.18 lis
i,

.~~!J!:t~!!..;.J:as.t~l,! !;!!.QP.\IJ:: .'...: ;~

Engine RPM : 1510

Water Volume of Time (sec) Discharge (lIs) Averageht. in PS water ----------------- ---------------------- discharge(m) (I) I I I II I 112 III (lIs)

0.14 89.60 3.58 3.60 3.56 25.03 24.89 25.17 25.03
0.64 409.60 16.38 16.40 16.35 25.00 24.28 25.05 25.01

1.14 729.60 29.20 29.17 29.22 24.98 25.01 24.97 24.97
1.64 1049.60 41. 98 41.90 41.96 25.00 25.05 25.01 25.02

Average = 25.00 lis

Continued to page 51
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Table 2 Percentage of Water Utilized in Buried Pipe Systell
Name of LinE? Section Pump Rate of ne-t Total Pl?rcent..age of Average
the scheme no. l~gth discharge wa~t. 1099 loss water utilil~ utilization(m) (lIs) ( I/s/IOOm) (lis) (%) (%)
Tal, l;.Qlap.;v.-.a 1 100 S2.6 0.fJ6 0.86 98.37

3 100 52.6 0.85 0.65 98.38 98.38

2 1 300 52.6 0.86 2.56 95.10
3 300 52.6 0.85 2.55 95.15 95.13

1 500 52.6 0.86 4.30 91.83 !3 500 52.6 0.85 4.25 91.92 91.88---------------------------------------------------------------------------------
Shi\pl"PA~a 1 100 37.01 0.59 0.59 98.41

2 100 37.01 0.31 0.31 99.16

300 37.01 0.59 1.77 95.22
.L 300 37.01 0.31 0.93 97.49

1 500 37.01 0.59 2.95 92.03
2 500 37.01 0.31 1.55 95.81

Average: 95.13X
98.79

96.36

93.92---------------------------------------------------------------------------------
Average: 96.36XEast.-

Kutubpul' 1 . 100 40.07 1.51 1.51 96.23
2 100 40.07 1.89 1.89 95.28 95.76

1 300 40.07 1.51 4.53 88.69
2 300 40.07 1.89 5.67 85.85 87.27

1 500 40.07 1. 51 7.55 81.16
2 500 40.07 1.89 9.45 76.42 78..79

Aver-age : 67.27'X

Cootinued to PAge 55
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91.19 '

73.57

55.94

Average
utiliZAtion
(X)

PerCl?ntage of
'water' uti! ill?d
(X)

Total
loss
(lIs)

Rate of n€>t
wat.J?t . los9
(l/s/l00m)

56

52.6 4.78 4.78 90.9152.6 4.49 4.49 91.46

52.6 4.78 14.34 72.7452.6 4.49 13.47 74.39

52.6 4.78 23.90 54.5652.6 4.49 22.45 57.32

Pump
disch,u'ge
(lis)

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

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

Table 3 Percentage of Water Utilized in Earthen Channel System

Narne of Line Section
the scheme no. length

(m)
IaJ.toJ.ap<\ra 1 100

3 100

1 300
3 300

1 500
3 500

Average: 73.571<
ShaplaPara 1 100 37.0] 2.59 2.59 93.002 100 37.01 2.49 2.49 93.27 93,14

1 300 37.01 2.59 7.77 79.012 300 .:17.01 2.49 7.47 79.82 79.42
1 500 37.01 2.59 12.95 65.012 500 37.01 2.49 12.45 66.36 65.73

Average :79.43X
East,c
K"tvb"",r, 1 100 40.07 2.67 2.67 93.342 100 40.07 2.74 2.74 93.16 93.25

1 300 40.07 2.67 8.01 00.012 300 40.07 2.74 8.22 79.49 79.75
500 40.07 2.67 13.35 66.682 500 40.07 2.74 13.90 65.81 66.24

Average 79.75X

Table 4 Percentage of Water Saved in Buried Pipe Syste. over Earthen Channel

-------------------------------Percentage of Water Utilized inName
of the
scheme

Taltolapara
8uried Pipes

95.13

Earthen Channel

13.57

Percentage of
water saved in
bu ried pipes

21. 56
Shaplapara

East Kutubpur
96.36

87.27
79.43

79.75
16.93

7.52

Continued to page 57
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Table 6 Incre.ental Benefit fro. Additional Area Irrigated by
Buried Pipe Syste.s.

Table 5 Additional Area Irrigated by Buried Pipe System with Saved
Water.

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

Net Return Total
per ha ('OOOTk) Incremental
for non-irrigated Benefit
condition ('OOOTk)----------------

Net Return
per ha ('OOOTk)
for irrigated
condition '-----------------

Additional Area
Irrigated (hal by
Buried Pipes

N••••• Actual Water Area Irrigated(ha) in Percentage of Additional Area Irrigated.(ha)of the Utilized --------------------- water saved --------------------------------scheme (%) Rabi Kharil( [ • II) in buried pipe Rabi Kharif ( 1 • II)

Taltola-
para 95.13 18.88 37.50 21.56 4.28 8.50
Shapla-
para 96.36 20.66 41.42 16.93 3.63 7.28
East-
Kutubpur 87.27 9.25 37.28 7.52 0.80 3.21

Name
of the
scheme

Rabi Khar if(I&II ) Rabi Khar if(I&II ) Rabi Khar if(I&II )
(a) (b) (cl (d) (e) (f) (g) (Il) = Ib(d-f)

tc(e-g)]
Taltola- ,para 4.28 8.50 39.15 10.76 5.78 1.07 259.19 , 'Shapla- "para 3.63 7.28 51.76 11.25 7.57 2.41 269.79
East-
Kutubpur 0.80 3.21 50.94 9.17 6.56 1.24 70.19

':.~ '

0,
..~.
•

, ..
.~~
, . 't~f'



APPENDIX D

Cost Involvement in Buried Pipe & Earthen Channel Systems and Non-
irrigated Condition.

i) Buried Pipe System Cost

9.26

54.83

64.34

22.23

22.43

23.73

150.66

East Kutubpur
(' 000 Tk)

4.26

7.69

54.83

64.34

18.46

35.02

145.32

Shaplapara
('000 Tk)

54.83

10.15

64.34

24.37

Taltolapara
('000 Tk)

153.69

Cost Parameter

Fixed Cost
Deep Tubewell

Buried Pipe

1) Depree.lation
ii) Interest on

Investment

Variable Cost

i) Fuel & Oil Cost 57.48
ii) R & M Cost of

the System 5.02

i) Depreciation
ii) Interest on

Investment
.Total Fixed Cost
p,er year

iii)Operator's Wage 4.58 4.74 3.36
Total variable cost
per year 67.08 44.02 49.52
Total system cost
per year 220.77 189.34 200.18

i) Earthen Channel System Cost
Cost Parameter Taltolapara

('000 Tk)
Shaplapara
('000 Tk)

East Kutubpur
('000 Tk)

Fixed Cost
Deep Tubewell

i) Depreciation
ii) Interest on

Investment



;'.9
~a rt.h~q.(; h.an.ne I.
i ) Depreciation 0.79 0.67 0.64ii) Interest on

Investment 3.15 2.68 2.55

Tota I Fixed Cost
per year 112.16 111. 57 111.42

Variable Cost
i ) Fuel & Oil Cost 57.48 35.02 22.43ii) R & M Cost of the 8.75 7.44 7.07System
iii) Ope ra to r •s Wage 4.58 4.74 3.36

Total variable cost
per year 70.81 47.20 32.86
Total system cost
per yea r" 182.'n 158.77 144.28

Crop Production Cost for Buried Pipe Syste. during 19B9-90 Rabi Season.

Crop Area Land prepa,- Price of Lab::xJr cost Manure & Insecticide Total cost*irrigated ration cost seW ('000 Tk) fertil iZl?t'" cost ('000 Tk.)( hal ( '000 Tk) ('000 TkJ cost(.OOO Tk) ('000 Tk)
LBoyo 4.12 6.?a 1.03 16.87 4.44 0.90 30.02
2.Wheat 6.74 11.10 S.93 11.56 4.SS O.SS 33.69
3.Wat-er-
melcrl 1.96 4.03 6.37 3.43 1.32 0.43 15.sa

4.Chilli 1.36 4.48 0.61 10.00 1.12 0.16 16.37
S.Banana 1.05 1.30 S.56 4.93 9.00 1.00 22.59
6. Soybean '1.04 1.28 0.60 7.00 0.85 0.05 9.78
7.0thers 2.61 5.21 6.56 10.34 4.48 0.46 27.05
To-tal 18.88 ~. ., "34.18 26.66 64.13 26.56 3.55 155.00 , jCost/ha.

8.21
* Full cost basis

" ~.~.

Continued to page 60 •



East Kutubpur

Shaplapara

Scheme

29.48

14.73

37.76

29.93

32.13

27.63

14.89

186.55
9.03

Total cost*'
('000 rk.)

Total cost*"
("000 Tk.)

0.45

1. 71

0.90

0.82

0.13

0.08

4.50

0.41

Insecticide
cost
('000 Tk)

Insecticide
cost
('000 rk)

2.50

3.73

4.44

1.27

0.86

5.56'

15.99

34.35

Manure &
fE?rtilil'l?t'
cost('OOO Tk)

Manure &
fe-rtil izer

cost('OOO Tk)

6.51

8.44

60

9.48

16.80

10.01

10.58

13.50

75.32

li4ro_H' cost
('000 Tk)

Labou,.. cost
('000 Tk)

0.47

9.51

1.02

4.87

0.89

6.69

12.00

3S.45

PI" leI? of
<;l\?E>d

('OOOTk)

Price of

""""('000 r,.)

9.10

6.77

2 _11

7.65

1.91

3.42

5.97

36.93

land prepa--
l"a,t.iOtI cost
( '000 TI,)

Land prepa-
r-atial cost
( '000 Tk)

Area
i rt'igated
(ha)

Scheme

2.801"'0 4.11
3.Wa.ter-
melcrl 3.72

I.Wheat 5.53

4 . E'>i\nana 1 .71

Crop Area
i tT iga t.ed

(ha)

* Full cost basis

6.Chilli 1.04

S.Soybean 1.55.

7.0thers 3.00

Total 20.66
Cost/ha.

Cro~

1.Wheat 3.66 6.02 3.22 6.28 2.47 17.99
2.Water-
melon 0.90

2
3.$Qybean 0.90

1.85

1.11

2.92

0.51

1.58

6.14

5.95

0.74 0.05

12.30

8.55
42.Banana 0.87 1.07 4.64 4.29 8.10 0.83 19.13
5.Chilli 0.86 2.83 0.38 6.09 0.70 0.09 10.09
6.801"0 0.17. 0.27 0.04 0.70 0.18 0.03 1.22
7. Others 1.89 3.52 4.59 7.25 4.28 0.33 19.97
Total 9.25
Cost/ha. 16.67 16.50 32.33 22 .42 1.30 89.25

9.65
* Full cost basi9

Crop Production Cost for Buried Pipe System during 1989-90 Kharif( I & II ) Season

Scheme: Taltolapara

Crop Area Land prepa- Price of Labour cost Manure & Insecticide Total cost*irrigated ration cost """" ( '000 Tk) fertilizer C09't ( '000 Tk. )(ha) ( '000 Tk) ('000 Tk) cost( '000 Tk) ( '000 Tk) ~;.'-~:.~;1.T.Aus 16.10 ' 26.50 4.02 65.92 10.30 0.64 107.38 ,l.>';;'
.;'''0 .

.~;:',-2. T.""""" 18.90 34.20 4.70 78.00 17.48 2.83 137.23

Continued to page 61
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3.Jute 0.80. 1.31 0.19 4.98
4.0thers I.70 2.94 0.47 6.88
Total 37.50 64.95 9.40 155.78
Cost/ha .

1.T.Aman 21.94 39.71 5.48 90.61
2.B.~s 8.20 13.49 2.05 28.70

"J.T.PlJs 5.80 9.54 1.45 23.75
4.6anana 1.13 4.81 5.99 5.::51

5.Jute 1.07 1. 76 0.£6 6.66
6.0thel's 3.213 5.96 1.43 13.33

Total 41.42 75.27 16.66 168.36Cost/ha.

It: Full cost basis

• Full cost ~~sis.

1.68 0.40 8.56
. ::jF-1.45 0.21 11.95 o,.t,,' ",

:;-': '
30.91 4.08 265.12 "7.07

Manure & Insecticide Total cost*
fertilizer cost ('000 Tk.)
cost( '000 Tk) ('000 Tk)

20.29 3.29 159.38
4.74 1.23 50.21
3.71 0.23 38.68

10.56 1.00 27.67
2.24 0.53 11.45
J.57 0.54 24.83

45.11 6.82 312.22
7.54

LaboJr cost
('oooTk)

Price of
s<?ed
('000 Tk)

Land prepa-
ra'tiCll"l cost
( '000 Tk)

ShCiplapara.

Area
ir-rigated

(ha )

~c.h.t;lJnt;l .

Ct'OP

~c:::ht;lmt;l .. " ...ECi.S.t. ...I<.Utut>pur

In9E?Cticide
cost
('000 Tk)

Croj:o Area
it"rigated

(ha)

Land. prepa-
ration cost
( '000 Tk)

Price of
s<?ed
('000 Tk)

Labour cost
('000 Tk)

Manure &
fertilizer
cost('ooo Tk)

Total cost*
('000 Tk.)

1.T.Aman 13.50,' 24.43 3.37 35.75 12.48 2.02 98.05
2.8.Aua 9.17 15.09 2.29 32.09 5.30 1.77 56.54
3. T .Aus 6.70 11.02 1.67 27.43 4.89 1.00 46.012
4 .Ma.skal i 3.42 5.62 3.47 7.18 0.68 16.95
S.Jute 3.23 5.31 0.77 20.12 6.78 1.29 34.27
6. others 1.26 2.08 0.39 4.87 0.98 0.20 8.52
Total 37.28 63.55 11.96 147.44 31.11 6.28 260.34Cost-/ha.

6.98
* Full cost basis

Continued to page 62
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Crop Production Cost for Non-Irrigated Condit.ion ..~ln""Rabr"Beason.
Scheme : Taltolapara

Crop Area Land prepa- Price of Labour Manure & Insecticide 'l'otal.irrigated ration cost seed cost fertilizer cost cost(ha) ( '000 Tk) ('000 Tk) ('000 Tk) cost ( . 000 Tt) ('000 Tk) ('000 Tk)
"1. 80ro 4.12 6.78 1.03 12.65 3.33 0.90 24.692. Wheat 6.74 11.10 5.93 8.67 3.41 0.55 29.663. Water-

melon. I.96 4.03 6.37 2.50 0.99 0.43 14.324, Chilli 1.36 4.48 0.61 7.50 0.84 0.16 13.595. Banana I.05 I.30 5.56 3.70 7.35 1.00 18.916. Soybean I.04 I.28 0.60 5.25 0.64 0.05 7.827. Others. 2.61 5.21 6.56 7.82 3.36 0.46 23.41
Total 18.88 34.18 26.66 48.09 19.9Z 3.55 132.40Cost/ha

7.01
• Pull coat basis

Scheme Shaplapara

Crop Area Land prepa- Price of Labour Manure & Insecticide Total*irrigated ration cost seed cost fertilizer coat cost.(ha) ( '000 Tk) ('000 Tk) ('OOOTk) cost{'OOO Tt) ('000 Tk) ('000 Tk)
I. Bora 4.11 6.77 I.02 12.60 3.32 0.90 24.612. Wheat 5.53 9.10 4.87 7.10 2.80 '0.45 24.323. Water-

melon 3.72 7.65 12.00 4.88 I.88 0.82 27.234. Chil1! 1.04 3.42 0.47 7.50 0.64 0.13 12.165. Banana 1.71 2.11 9.51 6.34 12.00 1.71 31.676. Soybean I.55 1.91 0.89 7.94 0.95 0.08 11. 777. Others 3.00 5.97 6.69 10.14 4.19 0.41 27.39
Total 20.66 36.93 35.45 56.50 25.77 4.50 159.15Cost/ha 7.70
• Full 'cost basis

Scheme : East Kutubpur

Crop Area Land prepa- Price of Labour lianur9 & [n8ec~icid. Total.irrigated ration cost seed cost lertllher coat cost(ha) ( '000 Tk) ( '000 Tk) ('OOOTk) cost{ 'ODD Tt) ('000 Tk) ('000 Tk)
I. Bora 0.17 0.27 0.04 0.53 0.14 0.03 1.012. Wheat 3.66 6.02 3.22 4.71 I.85 15.803. Water-

melon 0.90 I.85 2.92 1.17 1.46 7.404. Chil1! 0.86 2.83 0.38 4.57 0.53 0.09 8.405. Banana 0.67 1.07 4.84 3.22 6.08 0.83 18.046. Soybean 0.90 1.11 0.51 4.81 0.56 0.05 6.847. Others 1.89 3.52 4.59 4.27 1.76 0.33 14.47 . ~;

Total 9.25 16.67 16.50 23.08 12.38 I.33 69.96Cost/ha
7. 56

• Full cost basis
Continued to page 63
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Crop Production Cost for Non-Irrigated Condition in Iharif (I ~ II) season.

Sehe.e Taltolllpara
Crop .."rea Land p.'epa- Price of Labour !1anul"e &. Insecticid@ Total •irrigated ration cost seed cost tertil'izer cost cost(ha) ( '000 Tk) ( '000 Tkl ('000 Tk) coste '000 Tk) ('000 Tk) ('000 Tk)
I. T. Aos 16.10 26.50 4.02 49.44 7.73 0.64 88.332. T. Aman 18.90 H.20 4,70 58.50 13.1'1 2.82 113.343. Jute 0.80 I.31 0.19 3.74 I.26 0.40 6.904. Others. I. 70 2.94 0.47 5.16 I.08 0.21 9.B6
Total 37.50 64.95 9.38 116,84 23.18 4.08 218.45Cost/ha 5.83
., Pull cost basis

Sche.e Shaplapara

Crop Area Land prepa- Price of Labour Manure &. Insecticide Total.irrie;ated ration cost seed cost fertil.izer cost cost
(ha) ( '000 Tkl ('000 Tkl ('000 Tk) cost( '000 Tt) ('000 Tk) ('000 Tk)

I. 1. Amao 2I.94 39.71 5.48 67.96 15.22 3.29 131.662. B. Aus 8,20 13.49 2.05 21.52 3.55 I. 23 41.8560 3, T. Aus 5.80 9.54 I.45 27.81 2.78 0,23 31.81
'\t" 4 . Banana 1.13 4.81 5.99 3.98 7 .92 I.00 23.70
~

6. Jute I.07 I.76 0.26 5.00 I.68 0.53 9.23,7. Others 3.28 5.96 1.43 10.00 2.68 0.54 20.60
M Total 41.42 75.27 16.66 126.27 33.83 6.82 258.8,500 Cost/ha 6.25

• 'ull cost basis

Sebe.e East Kutubpur

Crop Area Land prepa- Price of Labour Manure &. Insecticide Total-irrigated ration cost seed cost fertilizer cost cost(hal ( '000 Tk) ('000 Tk) ('OOOTk) cost( '000 Tt) ('OOOTk) ('000 Tk)
1. T. A""," 13.50 24.43 3.37 41.81 9.36 2.02 80.992. B. Aua 9.17 15.09 2.29 24.06 3.98 1. 77 47.193. T. Au. 6.70 11. 02 I.67 20.57 3.67 1.00 37.934. Piaakal1 3.42 5.62 3.47 5.39 0.51 14.995. Jute 3.23 5.31 0.77 15.10 5.08 I.29 27.556. Others I.26 2.06 0.39 3.65 0.73 0.20 7.05
Tolal 37.28 63.55 11. 96 110.58 23.33 6.28 215.70Cost/ha 5.79
• Full cost basis
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" .._._---_._ ..._-._._ ..._ ..~.- ---- -- .._ ..• _.-- -- .._----_ ...- - -'-" ... -_._----_._._---- _._- ._- -'-- .._~.._--_._-------------_ ....•

894.16
47.36

J.77.74
31 ~sa
3.97
96.26

40M85
73.08

130.91

Total return
('000, Tk)

1255:89
(>0.79

UII i t pr'ice
('0001 kit)

Average
yield
(t/ha)

{)rea
irrigated
(ha)

lEl.un

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

Crop

1.Wheat 6.74 1. 71 6.00 69.15
2~ 130ro 4. 12 3.40 6 _:)0 91.05
3. Water-'- 1.96 35.50 4.00 278.95

melon
4

"

Chi I Ii I .3(} /\ . ?Ii 1U.00 59.43s~ Soybe(J,n 1 .0,1 a_3U 10.00, 86.32
6 ..8anfJna 1_O~) ,V-;). 12 :.)_00 261.0,3
7. Other's 2.61 48.23

_ .....__ ._._-~-~--,--,,--------_.._--_._-----, _.- ..,"----- _.- -- --_ .. - ..- ..•~....._._--- -----_.'-----~--
Sc.tl.El.ffi.e: Shaplapa r a

10 ta I
f":c~tu ron/ ha .

Benefits from Buried Pipe Systems and Non-irrigated Condition
APPENDIX E

Cropwise Return from Buried Pipe System for 1989-90 Rabi Season

Scheme ..: Tal to1apara-------_._----------_._--------------_._------_ .._-_ .. -- ..-----------------

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

1. Wheat 5_53 1 ..7B 6.00 59 ..06
r,~ 130r"0 4.U 5_40 6 ..50 90.83,t •.••

3_ Water- 3.72 31 ~5f) 4.UU 46U.l2
melon

,1 .. B,:Hlan;:.t L • " J '18. L~ ~) . UO 4J.l.'12,
" Soybean 1 MS.') 1 ~ .:')6 l(). UO 11.l.1n::>.
6,. Chilli 1.'-'4 4 . 'H 1('.UU 45.86
l. Other~, 3.00 62. U2

Sc.hElmEl: '.East I(U tubpu r

lotal 20.66
I.:'" tu ttl I hi" .

_. ~-_._------------------------ ---_._- -- --- ._--- -~-~------,---------------
1- Wheat 3.66 L.f36 6~OU
" Soybean O~90 fJ.12 lO_UO/.. ,.

'r Water'- O. -yU 36. ,:,t: 4.00".1 ~

melon
~1
" Hf:\r'lan;:1 0.137 <1U_U6 SMOU

,~). Chill 1 o ~~36 'I. 51 lU.uo
6 .. 130'''0 u. 17 3~59 6 _~)u
1. Others 1.8'9
..•., .._------._------- ---_. --- -- -- --- -" -- ---- ------ -------------------~--
lotal
f'~eturn/ha .

9.25 560.45 .
60,.59

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

tOlltinued to page 6S



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

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

718.:55
18.79

668.56
17.8S

Iota 1 r-eturTI
(•000 Tk)

Un it pr- i ce
('000 Tk/t)

Average
yield
(t/ha)

Ar"ea.
.;r'rig,'lted

( hal

Crop

L T.Arnan HL90 3.15 7.00 416.752 ..T.Aus 16.10 2.05 6.50 214.533. 3ute 0.80 1.68 6.00 8.064..Others 1.70 29.22
Total 37.50
Return/ha.

Cropwise Return for 1989-90 Kharif (I & II) Season

65

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

---., .._--------------------_._- --- --. - ~- ----_._- -- _.- -.-.- -"-_._---_ .. - -_. --'-'---------_._--~--,-
~c:hellle: ..JC!.l.l:.o.lapara

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

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

l. T _Arnan 21.9-1 2.99 1 _(H) 459.20,"~ 13 .. Au~', B~/O .1._ 3,1 6.50 11.42<'-. "

3. r . FlU C,' 5.eO 1.6,') 6.:'0 62.21.4 ..Banana 1 .1:'; 20.12 ~MOO LL7.075. 3ute 1.00 1.25 6.00 7~506. Others 3.28 60.95
Total 41.42
Retu rn/ha.
.-•......._----_ ...•__ ._-_ ..--~-- -.- -...---._--~-- ... -- ---_._.,--- -- _ .. ---- -- -.._,_.~ -- ---_._-._--------~----

.~.c:tlellle: ....F:C!?t.Kul:.ubpuf
-~..._--------_ .._.---- -_._"._- ------- --- ---_._--- ----- ---- -_. -_.- ----------------
1. T.Arnan L';.50 3.12 /.00 294.842N H.Aus 't.l1 .1.29 6.50 76.89'< T . Alh 6.70 1.77 6,50 77.013
v.

11 .. ~Iasl,a1 i 3.-12 1.20 25.00 102.60.5. .Jute 3.23 1.56 6.00 30.2:';6~ Others 1.26 20.70

581.64
15.60

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

Total :5"1.28
Retur'n/ha.
....._--_.-----_ .._--_. __ .-----,----- --_.-._-- -------- --_._-.- - --._---------------

Continued to page 66
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Continued to page 67

Cropwise Return for Non-Irrigated Condition in Rabi Season

Area Average Unit Totalirrigated yield price return(ha) (t/ha) ('000 Tk) ('000 Tk)
6.74 1.29 6.00 52.174.12 1.63 6.50 43.65
1.96 5.80 4.00 45.471.36 0.50 10.00 6.801.04 0.28 10.00 2.911.05 12.93 5.00 67.882.61 22.60

18.88 241.48
12.79

TaltolaparaScheme

Crop

1. Wheat
2. Boro
3. Water-

melon
4. Chilli
5. Soybean
6. Banana
7. Others

Total
Return/ha

Scheme Shaplapara

Crop Area Average Unit Totalirrigated yield price return(ha) (t/ha) ('000 Tk) ('000 Tk)
1. Wheat 5.53 1.29 6.00 42.802. Bora 4 .11 1.63 6.50 43.553. Water-

melon 3.72 5.80 4.00 86.304 . Chilli 1.04 0.50 10.00 5.205. Soybean 1.55 0.28 10.00 4.346. Banana 1.71 12.93 5.00 110.557. Others 3.00 22.80
Total 20.66 315.54Return/ha 15.27



67
Scheme East Kutubpur
Crop Area Average Unit Totalirrigated yield price return(ha) (t/ha) (•000 Tk) (•000 Tk)
1. Wheat 3.66 1.29 6.00 28.332. Bora 0.17 1.63 6.50 1.803. Water-

melon 0.90 5.80 4.00 20.884. Chilli 0.86 0.50 10.00 4.305. Soybean 0.90 0.28 10.00 2.526. Banana 0.87 12.93 5.00 56.257. Others 1.89 16.50
Total 9.25 130.58Return/ha 14.12

Cropwise Return for Non-Irrigated Condition in Kharif(I&II)Season
Scheme Taltolapara
Crop Area Average Unit Totalirrigated yield price return(ha) (t/ha) (•000 Tk) (•000 Tk)
1. T. Aman 18.90 1.26 7.00 166.702. T. Aus 16.10 0.70 6.50 73.263. Jute 0.80 1.05 6.00 5.044. Others 1.70 13.75
Total 37.50 258.75Return/ha 6.90
Scheme Shaplapara
Crop Area Average Unit Totalirrigated yield price return.(ha) (t/ha) (•000 Tk) (•000 Tk)
1. T. Aman 21.94 1.26 7.00 193.512. T. Aus 5.80 0.70 .6.50 26.393. Jute I.00 1.05 6.00 6.304 . B. Aus 8.20 0.62 6.50 33.055. Banana 1.13 12.93 5.00 73.056. Others 3.28 26.33
Total 41.42 358.83Return/ha 8.66

Continued to page 68
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Scheme East Kutubpur
Crop Area Average Unit Totalirrigated yield price return(hal (t/hal (•000 Tk) ('000 Tk)
1. T. Aman 13.50 1.26 7.00 119.072. T. Aus 6.70 0.70 6.50 30.493 . Jute 3.23 1.05 6.00 20.344. B. Aus 9.17 0.62 6.50 36.965. Maskali 3.42 0.53 25.00 45.316. Others 1.26 10.08
Total 37.28 262.25Return/ha 7.03

!,

"



.APPENDIX F

Cropwise Yield and Return of Different Crops in Non-IrrigatedConditions

Yield' Unit Price It Total Return
Crop

(t/ha) ( Tk.) ('000 Tk/ha)
Bora 1.63 6.50 10.60
Aus 0.70 6.50 4.55
Aman 1.26 7.00 8.82
Wheat 1.29 6.00 7.74
Jute 1.05 6.00 6.30
Potato 4.54 3.50 15.90
Watermelon 5.80 4.00 23.20
Soybean 0.2.8 10.00 2.80
Mashkalai 0.53 15.00 7.95
Chilli 0.50 10.00 5.00
Onion 1.35 8.50 11.48
Banana 12.93 5.00 64.65

* Source: Bangladesh Bureau of Statics, 1983.
** Present Market Price
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