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INTRODUCTION

The pressure for developmont and the need for additional
food supply are causing the rapid expansion of irrigation

throughout the whole world. This 'is particularly true for the

s-‘_‘}\;.r

countries like Bangladesh which is passing throuch the acute
shortage of food. She has embarked on a real toush line for
'pfoducing more and more food from her limited and dwindling
agriculfural lands édopting all possible mééns of increased

production.

+ The agricultural scientists and irrigation engineers have
shown that one of the guickest and surest means of increased
'production in Bangladesh is the-use of irrigation water in
crop fields. The farmers although in the earlier days were
reluctaﬁt to use irrigation watef, hut nqw-a-days they are very
much inclined t0 use that in their fields. This trend of the
farmers gained a great momentum with the introduction of HYV

rice particularly in the country.

However, to grow more cereal crops to mcet the food crisis
and nutrition gap, very large sums of money have been invested
in irrigation projects in Bangladesh dﬁring the lagt few years.
It is, hoﬁever, being réaiiﬁéd'that the country is not obtaining

O - the full benefits which these projects were expected to yield.

A hard headed look at the performance of our irrigation projects
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lead to the 1nescapable conclu51on that the main reason why

\,addltlonal productlon has not been achldved to the expected
extent is the poor knowledpe about eff1c1en01ps at varlous

" levels of 1rr10atlon prOJec+s (Khan, 1976). Unfortunately,no

such regearch has already been made to assess the efficiency:

level of 1rrlgat10n projects.

Poor planning and design practices at farm level causera
considerable 1éss of our basic resources at both land and
water, The absence of dralnage coupied with hesn avy seepage
losses from unlined distribution system and excess application
of irrigation water can result in serious damage to the land by
water logging and salinization. At the same time, the absence
of propef deiiﬁery systems and the failure to level and shape the
farm-lands iﬁ & proper menner results in ﬁéstage of great_deal
of water which has been impounded af a greé% cost to the communi-
ty (Khan, 1976). Improper irrigatidn and excess water supply may
Wasfe large amounts of water leaching 3011 nutrients thereby
1mpalr1ng the productivity of the s01ls. Water for irrigation
and other uses is becoming more and more valusble due to the
increasing ébst of irfigatidh projedf'énd a lirited supply of

good quality water. Bfficient use of irrigation water is an

obligation of each user. No man has the richt to waste water

which another man needs. Thersfore, it is a must to learn the

degree of water utilization in irrigation projedts.
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Wwith this view a case study has been takBH up to assess

the water utilization level (water utilization efficiency)

of the Dacca-Narayanganj-Demra Project with the following

‘objectives:

(i) To determine the
(ii) To determine the

(iii) To determine the
irrigation,

(iv) To determine the
irrigation, and

(v) To determine the

conveyance efficiency of irrigation,
application efficiency of irrigation,
congumptive use efficiency of
overall (project) efficiency of -

-t

-

distribution efficisncy of irrigation.
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CHAPTER - ITI

REVIEW OF STUDY

Irrigation is an age-old art, but its systematic studies
are not of so long past. Now-a-days water is a precious
resource, even though irrigation accounts fo}:mé;e than €5
percent of the total consumption of wéﬁer'contfolled by men,

The studics on its use and utilization are most vital and

- modern all over the world. So far, extensgive studies in these

fields haﬁe Eéen made to assess the water utilization level

in diffefeﬁt irfigation projects and to detefmine‘when, how

and howeﬁﬁch water would be used for optimal utilization to
sugtain ité benefits.'However,‘a comprehensive survey‘carried
out by PAO (1971) shows thatliﬁ many irrigation projecfs only
40,pércent of water diverted at source fanally reaches the.field.
The application efficiency'df the'irrigation is generally ﬁ;ohﬁd
60 percent. This is further reduCed dué to water conveyance and
distribution losses (FAQ, 1§71), Overall brdject efficiency-as‘
low as 20~-30 percent are common in the less developed countries,

when management of water is virtually neglected,

It was presented at the Water Use Seminar, Drziecus, sponsored
by FA0 (1972) that the magnitude/of water loss ranges froﬁ 20--80
percent of water which is delivered by differént irrigation
system. An attempt was also made to démonstrﬁte“the.mégnituda

of water losses, shown in the Table below, for four typical

- alternatives of systems and different ratiﬁg of System and

field water management.



Table for losses of irrigation water and project. efficiency -

Systen of irrigation Rating

| Convey- Application Total Project

- of mana- ance . losses.S Losses effici-
gement losses In% In% I+S ency %
L in% of F “of T
of T - .

Canal not work with best 10 20 18 28 72
surface irrigation good - ~ - - -
fair 20 40 32 52 48
poor 50 60 30 80 20
Canal net work with best 10 15 11 24 76
sprinkler irrigation good 15 25 21 36 Y
- fair 20 35 28 48 52

poor - - - - -

Pipe net work with best 5 20 19 24 76
surface irrigation good 10 30 27 37 6%
fair 15 40 34 49 51

. poor - - - - -

Pipe net work with  best 5 15 14 19~ 81
sprinkler irrigation good 10 25 23 - 33 67
- . fair 15 35 30 . 45 55
poor - - - = -

Where L is conveyance losses and S is. application- losses, — -

evaporation (L)

|
i

evapogation(s)

 T‘"‘__““‘*, Canal

Where I = Evaporation(L) 4+
+ Percolation(1)

wn
il

and

T //7,7 Field

seepage (L) l 1‘percola‘t:‘Lon(L)

Seepage(s}i“"-lpercolation(s)

Seepage (1)

Evaporation(3) + Seépagefs) + Percolation(g)
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In spite of these, t0 review the studies on water utilizétiOn

Aeff1c1ency of ‘irrigation prOJect in Banpladesh it goes wifhout

saylng that no :studies of such kind have prev1ouslv been made
before this study taken upin the Daccd—Narayanganj—Demra Proiect'
in 1977. However, another con31stent study on "Water Use and
Adequucy" of the project was conductcd by Mr. C. M A.,Khan (1978),
during the period of rice culture in boro-geason .of 1978. In
that study Mr. Khan determined énly the overall wa%er use effik
ciency of some sample areas w1th1n the project and not all the
COmponent irrigation efflclen01es at’ different stages of water-
regulatlon Here it is 1mportant t6 note that the terminology
of waterruse ejficiency of the project in that study was defined

as the ratio of water used by the pfoject as scepage-percolation

| plusreVapotranspiratiop to the amount of water diverted for the

progmct plus rainfall within the area. Whereas in the present
study, the termwonology of water utlllzatlon 9fflCancy of the
progect has been defined as the ratlo of water effpctlvelv used
as evapotranspiration by the proiject to the amount of water.

diverted for the project plus rainfall within the area.

However according to Mr.  C.M.A. Khan (1978), the water use
efficiency varies from 56 to 100 percent with a seasonal value
of 73 percent in case of lateral canal DI~1. Similarly, for
1éteral canals DL-3 and NR-},it ranges from 43 to 93 percent
with é seasonal value of 66 percent and 30 to 97-peroent~with
a seasonal value of 62 percent respectively. In addition, it
has also been reported that water use efficiency'at project
level ranges from 62 to 90 percent with a seasonal value of

76 percent.



CHAPTER - -ITT

BASIC CONSIDERATIONS

WATER UTILIZATION EFFICIENCIES

. Generally speaking water utilization effidiency of an
irrigation project is the ratio of the quantity of water
effectively used (i.e. consumptive use of water) by crop
fields to the guantity of water diverted from the source
for crop production plus rainfall in crép fieldg of the

project.

}h The project effic be split up into several
cémponent efficiencies at different stages of water
regulation. -

The efficiency in the first stage is the conveyance
efficiency, which is the ratio between the guantity of water
delivered into the farm and the guantity of water diverted

*+ from the source. It can be expressed as . |

Wf

Ba = Wr.

X 100 (3.1)

- Where Ea is the conveyance sfficiency, Wf is the quantity
of water delivered into the farm and Wr is the quantity of

water diverted from the scurce.

W
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The efficiency in the. second stage is the qppllcptlon
cfficiency, which is the ratio betwpen the quantlty of
water applied in the cropped area and the quantity delivered

into the farm and can be eXpreSSLd a8 a—mm

Eb =, hra X 100 " e n v (302)

WT -
Where Eb is the application efficiency, wa is the quantity
of water applied in the cropped area and Wf is the quantity

of water delivered into the farm.

The efficiency in the third stage is the consumptive use
efficiency which may be defined as the ratio between the

consumpt1Vb use of water by cropped areca and the water applled

in the cropped area, and can be expressed as

Fc = %& SX 100 . ... (3.3)

Where Ec is the consump?;ve use efficiency. We is the consump-
tive use of water by cropped area and Wa is the quantity of
. water applied in the cropped area.

How the water utilization efficiency of the project (i.e.

overall efficiency) is the multiplication of all these three

component efficiencies and can be expressed as

= (Ba.Bb.Ee) 100 ... - e (3.4)
Thus the ratio of the cCosumptive use of the project to the

total supply for the project is the overall efficiency, and

.can be expregssed asg

/

= £ x (3.5)



(r

water losses and regulation of the project. Thus when the wate-

Where, Cu consumptive use 6? water of the project,and

H

I.4

i

total supply of water for the project.

Now the efficiency in the irrigation project which is very
important from fhe angle of project water management, is the

water distribution efficiency that represents the ‘extent +to

" Which water is uniformly distributed all over the project,

The mathematical expression for water distribution efficiehcy
is

Bl = (1 - %) 100 (3.6)

Where Ed is the water distribution efficiency, y is the .mean

deviation of depth of water stored from the average depth

-during irrigation of crop fields znd d is the average depth

of water stored during irrigation.

FACTORS AFFRCTING EFFTCITNCIRS

The water utilization efficienciezs of irrigation projects

‘are dependent on the standnrd of degree of water management

within the project which controls the losses of water as
evaporation, seeépage, percolation-and surface run-off from
the project area. However all these parameters are controlTOd
by the development feutures aﬂd Physical conditions of the

project which can be summarised as follows:

‘Distribution System:

Water distribution system is & main factor in evaluating the

S
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supply . is regulated,and distributed with various method of
irrigation such as. flooalng 1rr1gatlon, continuous or rotatlona;
irrigation through lined or unlined canals, gprinkling irrigation
etc),hfhe losges of irrigation water will vary from meéthod to
mothod,within'a-considefablé range. In case of unlined canals,

a valuable percentagé_of total supply_seepsiand rercolates
through the canal s0il surface. As such when the cznal is .
tonstructed by ground oxa%#%tiﬁﬁ mzshod, it seeps and parco--
lates relatiVeiy less water than that in the case of embankment-
constructed canal. But the water lost as-seepagé from the latter
case may partially gzoes to the cropped field on bhoth sides of
the canal rather than direct Zoing to'deep.éfdﬁnd. On'%he other
hand, in-the former éasea there-remain ahpart of water in the

canal ag dead storage.

Soils:

SOlls are solely responsible for storln@ water and maling
it unlluble to plants. If the soils are sandy, the major“part
of irrigation Water will be lost as seepage'and ﬁercolation
during the periqﬂ of conveyance as well aé from crop figlds
after storage for plént congumpticn., On the cont:ary, in case
of fine fextur%d s0ils, less water is lost and highsr storage
is possiblg in every stage of water regulation. Thus for o
partiqularlmethod, especially fqr check-basin-flooding method,
soils nature and properties can zive the index of irrigation

efficiency to a great extent.
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Topography : o

‘Due to varlatlon 1n O'round levels throughout the prOJgCt
and higher- elevatlon of ground surface from the ground Water
table, water regulatlon 1n'ﬁhe.pr03ect becomes tedious and
hampers the uniformity.of the distribution. Thus when the
depth toiground water table from the ground surface is more,
more water is lost to i1l up the pérosity of s0il and more
water sceps from the project area. In addition, when contour
levels vary from points to points,'watef’Sﬁﬁin@d into the
fields seeps from the higher plots to the lower plots where it
accunulates and creates an acute problem in proper utilization
and dralnape of water. Under such condition, the lands at
higher levels suffer from under moisture and the lower lands

from dinundation.

Drainage Systom:
When thére*is e drainage system of higher density, = hlgher
percent of 1rr1gut10n water drains out from the 1rr1gat10n

fields and low irriga tlon efficiency results.

Cultural Practices:

Water utilization efficiency, to some extent, is controlled

- by cultural practices. Thus if the lands are plqughed repecatedly

throughout the year at sufficiently low moigture, the infiltra-

~tion rate of s0ils becomes high. But when the lands are plouzhed

with a thln layer of water on the ground surface, due to stirring

action of soils, silt and clay particles graduslly S@ttled
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below the root—zone and forms a hﬂrd 1mpermeable plough pan
Wthh 1mpeﬂs the percolatlon of water from eround surface.js zain
when the lands’ are plougheddoeply and plough pan is crushed,

water percolates very rapidly and a huge quantum of water wagtce.

OperatiOn‘and Maintennnce:

Water ﬁfilization of a projesct is greatly influenced by
operation and maintenance of various water pegulating systemg
(irrigation and drainage) and hydraulic structures. Thus when
the proper maintenance of distribution canals and bunds of crop
fields are not maintained duly, a bulk share of water is lost.in
various ways such as seepage-percolation, free evaporation, run-
off etec. Similarly when water controlling structures are not

properly maintrined and operated, a SUfficient quantum -of water

‘may be:Lost;':.

'Hydromet@o rological Condition:

The consumptlva use of water highly depends on hydrometeoro-
loglcal condition of =rowing season such os temperature, relative

humldlty,'W1nd velocity, durafion andxintensitykof sunshine etc,

Prcjécé Administration and Management: o

The regularity and - uniformity. of allocation and diéfr;bution
of weter throughocut the project mainly depend on administration
policy and individual responsibility. Thus if the management ig
done through cooperafive system and the interest is shared

equally by all the members, then the question of regponsibility
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falls on everybody in every corner{ Which ultimately may becomes
respon81b111ty of none, especially for the couﬁfrins like ours.
Agaln ‘in our country when water is withdrawn by farmers within

a big irrigation project, the upstream's reparians take more

facilities over the lower reparians and waste a huge amount of

irrigation water which is virtually due to others. However, in
case of state personnel, the maintenance and repairing of all
water management system moy not be taken up in time as desired

by farmers.

'Moreover,'the system of weter charges may handle the water
nanagement to some extent. Thus, if it is tax free, irrigation

water may be wasted by farmers due to their negllgenﬂe. Asa ih it
the ChPrgOS are leed on arca-basis and volume- bﬂSlS, in the
former case each consumer may use water lavishly and in the
latter cose thé higher land owners lose more financidlly than

the owners of lower lands due to their dissdvantageous posgition

and ultimately the benefit from drainage will be digcouraging.

Crop Character:

If the crops are deep rooted, more water is stored in the
root-zone and more water is utilized than that by shellow rocte.t
crop. Again in: caso of plants in buturatcd or water logged goils
and in unsaturateq or dry soils, the former uses more water ©than.
the latter case. However,amoun% of water transpired depends on
density of crop, stage of growth type and - arrangemert of fol:l

nature of leaves, photogynthesis and s0 many factors.



Proximity of Sources:

~ The project'é water utiliéé%ipnwisywtO‘SOme egﬁénf;.
affected-bj"pfﬁkimi%j 6f-£he sources of irrigation water.
Thus if the project is far away from the source, a consider-

able guantity of water is lost while conveying to the farm

from the source especialiylwhen the canals are earthen made
or excavated. This factor is highly effective in case of

conveyance efficiency.

A




CHAPTER - IV

DACCA-NARAY ANGANJ-DEMRA PROJECT

LOCATION AND AREA

The project is located in the south-east suburb of Dacea city,

and is surrounded by four rivers — the Lakhya, “the Buriganga.,

the Balu and the Dholai Khal. The whole project. is divided into
two parts —— Area I and Arvea II. Area T (shown in Fig. 1) is 2
triangle epclosed by road and railroad embankments and countaing
14500 acres of land, of which about 9884 acres are currently
irrigable (BWDB, 1977). The rest of the project, Area II, is at
theloutside Qf the embankment., It contains about 6361 acres of

land, of which 5240 acres are currently irrigable (BWDB, 1977)..

PURPOSE

AThe Dacca-Narayanganj-Demra Projeet is a multipurpose develop-
ment project. During the pre-~project beriod the area was inundste’
by flood spills from the Lakhya and Buriganga Rivers to a depth-
of five to fifteen feet in monsoon and suffered from drought in
dry season every year causing serioué;&amage or very poor yield
to crops. As a-matter of coensequence, thé'project was designgd

mainly  for the facilities —

(i) To provide its service area with water for irrigation,
(ii) To protect the project, especially Ared I, from flooding

of Lakhys and Burigaonga Rivers, and
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(iii) To provide drainage facilities by dlsp081naf1rr1gntlon
waste water and excess rainfall during monsoon forv
[EEY N "

successful crop production esp601ally HYV rlce cul—

tivation throughout the year.

WATER DISIRIBUTION SYSTEM
Irrigation water for the Dacca:Naféyanganijemra Project
comes from the Lakhya River at pumﬁ;hOusg through the intake
canal in whiéb water remains almost at the same level of Lakhy%
river. Both of the areas (Area I & II) are served with irriga-
tion water supplied by pumping plant. First the irrigation
water is wi%hdrawn and stored in the main canal (figg1) from
where water is supplied by gravity flow into the Area I & IT
through laterals and diroot turnotits which have taken off from
the main canal, The main canal is actually a hige rﬂserv01r
rﬁther than to be a canal. Irrlgﬂtlon water is always storﬂ |
W1th1n the canal for-read1¢y supply and'it remains-almost‘
calm and quiet. The full supply‘leyel and bed level of the banal
are at 15.50 ft (PWD) =and -5;00 ft., (PWD) respectively. The width
of the canal is 125 ft and it can store about 100 acre-ft of
water for each foot depth at the full supply width. However,
after taking off from the main canal, the laterals and turmouts
run through the cropuflélds. They are usually constructud by
embankments on both sides to maintain the water at a hléhor

level above the ground so that 1rr1gﬁtlon water caq be supplied

through field outlets by gravity flow into the field ditches as

A well as crop fields. The smbankments on both sidé 0f canals
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contain so many minute cracks and leaks through which water
seeps from the canals inte the crop fields. As = result in case

of long lateral canais, tho lands at far distances from the off-

take of canals sufferfocca81onally from inadequacy of water.
The supply is very coﬁ#inuous throughout the growing scason
except fhe days of repairing and mdintenance of canals. The
:Whole length of each canal is divided into several reaches for

distribution facilitics.

; ' The farmditch outlets are generally at the level of the
”djaC“nt plots or flolﬁ dltCﬂFS which are earth-cut minor

canals upplylng wmtor either by wild flooding from plot to

plot or by scooplng or Don

__‘f—l

SO0IT-WATER CONDITION

Soils of Dacca~Narayanganj-Demra Project usually ranges from

L L T Rt WY s (1 1 tl L o LA

EE silty clay to clay (as shown in Fig. 2) with the permeability
range of moderately slow to very slow. Several figures (Fig.3-5)
have been presented showing different soil-woter relatiohships

AE of soils of the Dacca-Narayanganj-Demra Project. ind the details

of soil texture has been shown in Table 27. From goil texture

view point and experiment the water holding capacity of so0ils
has been obtained to. be high. So, the applied water ezsily be
retained by soils for readily oohsumption by crops. Scils having
been puddled yéar"after year clay particles have settled down to

establish an impermeable layer termed as plough pan zand resists

ey

water from seepage and deep percolation favouring for maximum

water retention and thereby use of water.
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There are three categoriecs of land namelv hie
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h. medium znd

low in the project areas.:The soil-water con%iﬁjon of irrizated

.plots fluctuates from flooilnﬂ condition to some p01nt at mois-~

ture level betwasn fleld ca pu01ty and w1lt1ng peint,

water is applied in crop fields

At first-

(¢specially high and medium)

when its moisture level just remaing below the field capacity an’

after application of watsr soils become seturat:d, and wator

surface comes above the soil surface. The water above the goil

surfece and within the root-zone.

is gradually used by crop fieldw

and lost =g scepage, percolation and surface run-off, and ulti-

mately attains the previous moisture level within the range of

readily av=ilable s80il-moistura.

The saturated zone of soils u

8281mmpsonquw@(TMHe6)

faferlnp which can easily mainta

soil surface by capillay action.

sually exists at s depth of
from soil surface, just hefore
in a thin film of watsr on the

As a regult constant rate of

evaporation ag from free woter surfece is possible vnder. such

2 s0il woter condlflon (Fiz. 5).

TOPOGRAPHY

The whole project ares is not
different nareas lie »t. different
graphy throughout the project. &
topogrﬂphicailconditidn‘has beén
2lso shows the

ind the Fig, 20

elavotion curves of the project.

nt the sawme level,rather itg
levels forming 2m uneven TOPO-
réélistic picture of the.projeb+
Presented in the T=ble 25 .

mrea-elevation and volume-

Under: such an wndulsted teposra-

Phicrl condition it ig very tedious to reguloate weoter uniformpir
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in different plots =t différent levels as water alwnys moves
from the higher plots to the lower plots. Here virtunlly the
major pért of water lost from the higher plots is ultimately

used by and accumulates in the lower plots.

DRAINAGE SYSTEM
The mzin drainage system hne been presented in the Fig.t.
The irrigation and drainsge aystems of this project are absolu-
tely separate from each other. Initinlly ground water table in -
the project remain »t hydrost=tic condition with the rivaer wrter
level., Then irrigation starts snd the regulator =t pump house
is closed for soil water conservation. Thé waste part of irrign-
tion water gradually accumtilates in drainage cheannels =25 well ag
in underzround sntursted zone, and the ground water table within
the project sradually moves upward and ultimatelv inundates the
low lying areas. Thus when inundsting water level reaches a
certain level (6.5.ft), the rmates of the regulator are opsned
to expell the accumulated excess Wafer'frOm the project into
the intake caznal by grovity floﬁ; the ground water table again
novss downward to attain its hydrostatic condition with river.
And again to retain soil moisture,the regulator 2t the pump
house is closed to repeat the cycle. However, the drainage by
gravity is only napplicable during the dry - period when the river
Watér level remains low and permits gravity draiﬁage. Aﬁd during
the wet period when the river water level remains higher th=an
that within the basin, the excess drainage load from rainféll
" run-off. is disposed by pumps from the basiniﬁﬁ@u'into the riyéf

Lakhyn.
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| WATER BALANCE TN TRRIGATION FTELD |

In-cqse of-low land rice culture; the maximumn yield is
obtained when an -optimal layer of water on soil surface is
maintéihed in the rice field.

Acceraingly, in the project area, a gpecific featurs of
irrigated rice culture has become to maintain a layer of water
on ﬁhe'field zlmost throughout the £rowing season. Under such
2 condition fiee grows like an agustic plant. To keep an uniform
layer of water on each plot, each plot is levelled and water ig
supplied sufficiently so thet aftter saturating the soil profiles
water surface comes above the -soils surface. In rice fields which

are puddled for years, 2.ners or less impermenble layer is estab-

lighed at a shellow depth-to preﬁént excessive water losses to
sub-soils. The amount that is ussd by crop‘field ig thue consump-—
tive use of water and the losgsecs nre seepmge, peréblation and
surface run~off. Tt is to be menticoned thaf,th@ water. Tost as
percolation, scepage and surface run-off from some plbté noy be

necessary supply for others.

0L
—-——

The hydrological balance of 2 rice fizld in Dacca-Narayancen j-

Demrs Project can be formuleted as follows:

Qsi + P 4+ Qlsi = S + BT + de + NMls + 0so ,=;< (4.1)
Where, (si = surface inflow,
P = rainfall,
Qlsi= sub--su-rface.'_infi'ow9

3 = storage of Watéf in and on the soil,




The hydrological balence of g rice figid can De formuiated as followe.
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BT = evapotranspiration,
Qdo= percolation below ths top soil,.
Ols= sszeprge through the Lop soil bunds, and

Qso= surface outflow,

Yy 411 thege details of hydrclogical balance and water regime

in rice figld has been pre=zented in the (Fig.6).

@ﬁough it is the sencrzl trend %o maintain a flooding lay:zy
of water on the soil surface, but due to high déviation in sxyouss
‘levels from plot to plof, it is very difficult fo fulfil ®he

purpose. LS 2 reSult; the relstively high plots suffer fron

QS .~ inadequacy of water for optimal crop production ‘and the lower
onos suffer froﬁ;excussive inundation. Due to which in both
:cas¢s the yields and ben@fité are far o ay from target.
OPERATION, MAINTENANCE AND LIMINISTRATION
At present the operstion and maintonsnce of the project is
divided between sevorsl sub-divisions of the BWDB. The pumpinrg
1? plant's 0&M is the responsibility of the Mechanical Equipmen

Orgenigation (MEC) which is under the Director of Genernl
Services. The agricultural dovelopment work (including suporvi -
gor of farmcrs in O&M of firld ditches) is the responeibilisy

of the Direcctorate of Land and Water Use. The 0% of all civil

-

works (flood cmbankments, irrigaticn svstem and ‘drainsss sys" o)

is the.responsibility of the BYDR's Chief Znsinesr. fmd povor ¥ -

the project is gencrated end distributed by +the RPDB.
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Obviously the present organizational set-up for project's
0&M has some direct adverse effect on the water use in the
project. As long as responsibility and authority is fre gmmnted
in- thls nonner, optimum efficiency is 1mp0ﬁ31ble O&M of a multl—
purpose progect like Dacca —NarayangdnJ—Demra should be the direc
responsibifity of a single manager working w1th1n clearly definsd

policiss established by his sdministrative supervisors.

In addition to the staff of.BWDB,'loeal farmers' associntions
have been organized with loceal leaders who work as liaison per-
sonnel with the BWDR's staff, Occasionﬁllyg ldoal farmers arrange
themselves'for_maintaining and repairing of irrigation canalsg,
From the Very'b@ginnihg of the project uptd 1977, fhe farmers
were free from any obligation of taxes for water use in their

crop fields. Presently BWDB is going to fix up the water charges
for irrigation, but the basig of charges has not yeot be en decle-

red,

- HYDROMETEOROLOGY
Rainfall: _ L

Total average annual rainfsa ll is about 75 inches. About 75%
of the annual reinfall *ﬁllg during the rainy se=zgon from May
through September, During this period the relative humidity

rem2ins much hisher than in the rest rart of the yezar.
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Bvaporation:

Higher evaporztion takes place durig non-rainy summer déys;.
During monscon the rate of evmnor”tlon ﬂecreasbs due to clou@y
sky and higher relstive humldwty Totﬁl annual evaporﬁtlon is

about 40 inches.

Temperaturs:

The climate of this afea is essentially the same of Dacean
and Narayanganj. The cooler veather begins in November and
continues 1ill the end of February. During this period the
temperature 2y vary from & maximum of 100°F to a minimum of
42°F. On set of March the warm westhoer bbglns and continues till
mid-June. This is the hottest period of the yszar with temperature
varylng from 50°F to 108°F. From mid-June through mid-October is

the moﬁsoon seagen with temperature varying from 62°F to 1020F,

CROPPING PATTERN
RMltiple Cropping patfern is followed in the project and

the intensity is more than two, Lowland rice culture is prﬁctised
all through the sessons of year. Besides rice, gsometimes jute,
Oilsceeds, pulses, vegetables are crown as minor Crops on very
high lands. Transplentstion of HYV rice, eé@ecially IR-8, begins
in Boro-season usually fromithe last week of NDecember and énds

in the middle of January, Fe;é the area under the lateral cansl

DL-3 was transplanted durlnﬁ the flrst fortnicht of Januﬂry 1977,

ﬁL in the Boro-season.
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PROCEDIRES

To deterﬁine tﬁé water utilization efficiency of the
¥ project,<parameters in water management have been collected
observed and computed dependlng on water management conditio
durlng the Boro- oeason of rice CUlth&thﬂ in 1977 ihese_could

be sumarised as follows:

SITE SELECTION _
In case of overall {p-oject) efficiency, the Area I of the
-4_ " project has beenﬂtaken into consideratidn. And from the water
balance of the prOjeet; the overzll efficiency has been detar-

mined.,

In case of component efficiencies, due to higeness of the
;project an experimental area (Pig. 1) was taven at the mld“le

of northern rart of Area I which is served by the lateral canel

e

. DI-3.

SAMPLING TECHNIQUE

The total command zres under the,lateral.canal DL=~3% i T:.

acres of which 612 acres were irrigated-in the Boro-sesgon of

1977. #nd out of 1300 plots, 59 plots were taken to determnne

the water appllcatﬂon efficiency, the consumptive use efficiﬁney
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and water distribution efficiency. The numbers of high, medium

and low plots were 220,926 and 154,0f which 10,92 and 7 nos.

were selected respectively for each type of land.

AGRONOMICAL OBSHERVATION

The transplantation of IR-

8 ricée in the area was’ started on

January 1 and continued uptozmid of January, 1977. After trans-

plantation irrigation was continued upto April 5, till the beg-

ining of heavy shower. During this period of 94 days (1.1.77

to 5.4.77) of irrigation soil water conservation was the main

target of water management.

However after beginning of rainfall (5.4.77) drainage wasg

the acute problem rather than irrigation, to

raise crop success-

Tully. Accordingly, uptc the completion of harvestineg (31.5.77),

excess water has been exprelled from the crop field. The last

fortnight of the month of May (1977) was the harvesting period..

The total growing period from 1.17.77 to 31.5.77 was 151 d&%@~of;

which the effective days for consumptive use of water forﬁthe;

¢rop field was 136 days (as shown below),

ﬁransplan:
ting
reriod:

e 2

-

I Harvegts'.

ing period:’-

115 days -

15 days

-

Effective period for consump

ive use of watbr

'
>

[

86.5 days . , L 49.5 days _ oa

79 days N

12 dayvsg

Irrigation period(94 days)

Drainage peri9d(57{days

|

Length of growing season(1ef

days)

-

Fig. 7 Periods under different phases of growing season -

¢
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The effective days for consumptive use of water during irrigation
period was about 87 days and that during drainage period was

about 50 days.

HYDROLOGICAL OBSERVATION

. Rainfall:

The rainfall'in the project area was measured by 5" - dia
bucket.graduated‘in inches and centimeters. For daily rainfall,
gauge reading was taken at 9 A.M. The daily rainfall recérd
during the crop growing season from Jan. 1 to May 31, 1977 has

been shown in the Table 1.

Evaporation:
The daily evaporétion record during the growing season was

collected and has been shown in the Table 1.

DETERMINATION OF WATER SUPPLIED FOR THE PROJECT

The required amount of water for irrigation of the projcct
was withdrawn by pumps from the Lakhyé river info the main canal
at the pump house. Water levels at both the delivery and suctién
sidés were recorded at each one hour time interval, Thﬁs the total
pumping head for each of the pumping unit waé dete%mined,by

water level difference. Then with the help of performance curve

"of each pumping unit, the discharge Wés computed fdr each corres-

ponding head. All these discharge daté on daily basis have been
shown in the Tzble 2. The total amount of water thus withdrawn

is 28051 acre-ft (Table 2).

a
~F
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4
DISCHARGE MEASUREMENT OF LATERAL CANAIS
To measure the discharge of lateral cansls, suitsble sections
through which flow was unidirectional, were selacted at the
uppermost end of each of the lateral canals, especially for
DR-1, Dr-2, DR-3, DI-3, DTO-8 and DT0-9.
¥ _ |
The discharges of the canals were computed with the ecustior.~—
Q:/\/—;g-g-—.0=I:?.C. .. (5.1)
r
Where, Q@ = discharge of canal in cfs.
Vr = average velocity in ft/éec. along the depth d
d,. = depth in f%, and |
L = channel factor

+ C

The Fig. 8 shows a section of a channel., For a channel

flowing steadily, the reclation between the velocifies‘and the

A

’77~= £y 7/-‘ f)\"

Loy i
, 7 t=b -

af

Fig. 8 Cross-Section of a typical canal
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cerresponding depths acrtss 2 channel remains more or loss

SAIme A8 —
\/&; =K Where,vr~and‘dr are velocity and depth at any
da_. - ' ' :
T particular point ‘across a chammel -+ . . -

.¢.. for the Fiz., 8

V. V.
y i _ S K

ng; rﬂ/di+T

Where, V; = average velocity along the depth d; and

<
I

= average velocity along the depth d 1

~ Now, the area of and- thb veloc1ty through the shaded area

(Flg._S) are .
o ~ o ds 4+ d.
Area = —3;3?%4511 . b

i1 'K'vrai + K“"’[21:'|.+‘I‘
5 —

%, . . V, + V.
and Velocity = 5

Therefofe; discharge through the shaded area igs—

1, €yas v x/ag

it
. b . 5

d.
AQ =

il

IU‘ P+

7 (dy + diﬂ). ( /h/_di + \"/Ein)

I

4 . Thus the discharge-through the whole saction be —;

' 0= yAg

KEZ'I“* (a; + a, 1) (@/- v 1+1)
K.C. e cen (5.2)

_ b, o
Where, C::;E_fﬁi— (di=*3di+1) (mfai +_qf§i+1)

= Channel factor for the given section upto the

i

&- Water_level,
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- Here it should be not=d that the chsnnel factor changes with

the change of water levei.'Thus at different levels of a parti-
cular chennel section thers are different corresponding channel
factors which can be presented by = curve shown in Fie, G, Now
for a particular water level having a particular enefgy cradient,
knowing the value of Vr/ﬁvrar'at any point along the channel
section, the discharge passing through the section can be obtain-
ed (BUDB). iccordingly, the discharges of DR-1, DR-2 and DI-3
have been computzd and shown in Table 3. But the canal DR-3 and

DI0s 8 & 9 being smaller in size, their discharges have been

Depth of water,d

bhannél.factor,c

Fig. 9 Curve showing the relationship between
channel factor and water level

directly computed by multiplying the cross-sections of flow with
the velocities measured with current meter and shown in Tzble 4.
However, the velocity and channel factor required for discharge

computation were determined as follows:

Velocity Cémputation:

The average velocity of flow along the depth at a point of

the cross-section has been measured by a current meter. Where
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the depth of flow d is less thén 1.50 £t the readiﬁgwfor average
velocity was taken at the'dénth of 0.64 from the water surface.
And where the depth of flow a is more than 1.50 f4, the average
velocity was determined by the mean of the velocities 2t the
depths of 0.2d 2and 0.8d from the water surface, Actually the
initial reading of current meter was obtsined in nos. of revolu-
tions, which has been converted into velocity from the calibra-
tion curve of velocity vs. revolutions for the current meter.

The curve has been shown in the Fig. 13.

Channel Factor Computation:

Tc compute the channel factor required for discharge measure-
ment of the canals DR-1, DR-2, DR-3 and DI-3, the cross-sections
of these canals were surveyed and drawﬁ as shown in Fig., 14. The
channel fsctors of these channsls for different depths of flow,
as per equation -_

b.
_5d o~
C *21 ;) (di + di+1) (v/di +ﬁ/di+1)’ were..

computed, which have been shown in the Tahle 5. Pig. 15 also

shows the charmnel factor vs. depth curve fof the channels
DR-1, DR-2 DR-% and »Ni-3.

DETERMIN ATION OF WATER APPLIED IN CROPPED AREA OF DI~3 o
Irrigation water is usually applied in -each indiﬁidual plot
by rotational method. Just bzfore irrigation each time into the-

crop-field, the representative-soil columns extending from the
soil surface to the saturated zone were collected by thin walled
cylinder of required length. Precaution was taken against the

moisture loss as evaporation from the soil by covering with
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polythein bags, Then the soil samples Wéfe weighed in laboraforyL
After maklnﬂ saturated, the samples were again weighed =znd the
qddltlonal water requlred to saturate the soil at field condition
was detcrmlncd, Tha volume of water reguired to gaturate = goil
column of particulsr dimension was converted into depth of water
for thé length of the soil calimn. Then the amount of water on

the soil surface was determined by measuring the water depth

in each plot with scales araduated in inches which were put
parpendicularly in each of the observatién plots. The reading of
observation was taken once = day a2t 9 A.M. and at the time of
watering. Thus the amount of water supplied within the soil and
on the soil surface was determined and expressed in depth of
inches of water, which has been gummarised and présented in the
Table 6. However, the average depth of water applied in the field
during irrigatipn period has been obtained to be 35,43 inches

(Table 6).

DETERMINATION OF CONSUMPTIVE USE OF VAT TR(I"OR AREA OF DL-3)
Consumptive use of water of an irrigation project can be
determined with water balance method under sone condition by sub-
stracting the total losses of the Project from the total éupply
for the project. However, due to lack of confinement and isola-
tion of the area served by the canal DI~3 from rest of the
project area, the method of water balance was not applicable in
this case. So; to determine the consumptive use of water for
this area, two other aftempts have been made, one, by reviewing

the research data of comsumptive use of water for IRRT rice



38

during boro season under the game field condition and the other
by applying 1mkerlca1 formulae debd on hydrom >teorological
condltlons of the area and crop onpraoter. These upproaches

can be described below:

Consumptive Useufrom Research Data:

| The research data of consumpt1Ve use of water of rice field
so far qvallable and studi~d in Bangladesh in dlfferont growing
geason have boen col]ectod and compiled in the Table 7 The table
shows that the oonsumptlve use of water of rice field during |
boro seqson ranges from 19 1nohes to 57 inches with the average
value of 4?.79 ;nches. Howover, due to high diversiveness of

values, this might be ovoided for ideal application.

Consumptive Use from imperical Formulae:
| Thore are so'many imperical formulae of which Blaney Criddle

method, Penman oethod Modified Penman method, Solar ﬁ?diation
(Jonson and Hblce) method may be mentioned as widely known to
predlct the ovapotrﬂnsplraulon of crop fields by using hydrometeo-
rologloal data and suitable cTrop factor. However, the consumpiivse
use of water mayIKPtrled to be found out by Blaney Criddle method
and Modified Penman method Wthh are extensively used all over

the world

(i) Modified Penman method According to Japan International
Cooperatlon Agency (1978), the NOd”led Penman method can be
adopteo s givean bolow for calculs tlng evapotransolrntlon 1nd@y

in the prOJoct area.
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Elo = W.Rn + (1 - W) . f(u) . (Ca - ed) ... (5.2)
* ’ ) .

ETo = C.BTo

Where, BTo = reference Evapotrenspiration Index, mm /day
(not =djusted)

ETo = adjusted Evapotranspiration Index, mm /day
W .='tempera%%}e related woighting factor,
Bn = net radiation in equivalent evaporation, mm/day,
f(u) = difference between the saturated - vapour pregssure

at mean air temperzture and the mean sctual vapour
pressure of the air both in mbar, and

¢ = adjusting coefficieﬁt,
Evapotranspiration index, as shown in Table 8, héve heen calcoculat-
ed by adopting the Modified Penman method in reference to the
last 10-year meteorological data (1967-1976) obbained at Dacen

Station (Japan International Corporation Agency, 1978).

- Consumptive use of crop field hes been calculated by the

following formula:
ET (crop) = ETo. Crop Factor - . (5.3)
Where, ET (crop) = Evapotranspiration (consumptive use), and
ETo - = Evapotranspiration Indéx.
Crop factors used for this procedure follow the figures indicated
in the report "Bangladesh Land and Water Resources Sector Study",
IBRD, 1972, Vol.7 , and " are shown in the Table 9(Japan Tnter-

national Cooperation Agency, 1978).

As per detdiled éalcu}ation shown in Table 10, the coﬁsumptive
use for the gfowipg season hag 5één obtained as 26 inches, And
according to the Pig. 17 the consﬁmptive use from Januery 1 to
April 4, 1977, h?S been obtained as 13 inches,'This value also

seems too low. |
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(ii) Blaney ¢riddle method: To calculate the evapotranspira-
tion (consumptive use) the Blaney Criddle method can be used

as followg:

U o= fP gy e . (5.4)
Where,rU = monthly evapoﬁranspiratiOn, inches,
'JK; = crop factor (crop coefficient), |
t = lean monthly terperature, OF,
P = monthily bercent of day time hotirg of year, and
f = L%g% = monthly'evapotranspiration factor,

Montﬁly percent of day time hours of year aﬁd mean monthly
temperaturs of the pfoject have been collected from ILang and
Water Use Dircctorate bf BWDR and shown in Tabje 11. The detailed
computation hag also.been shown in the samé table, And the con-
sunptive ﬁse for thé Arowing season hag béen obtained ag 38
inches. Now the consumptive use upto Lpril 4, jg??,imight be
taken ag 22 inches zg shown in Fig; 179 . whi?h is 58 .percent
of the total value (38 inchesg), These valueg séem gquite natural
in comparison with the =verage value of research data.hHOWQVer,
here it should be noted that the BUDB practises this ‘method for
calculating the consumptive use of water for irrigatidn-progects

of Bangladesh.

DETERMINATION O FYAPORATION TOSSES

The total guantum of evaporation losses from the free water

surface area of irrigation and drainage channels was computed

for different phases of water mahagement during frowing seasgcn,
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Accordingly, the area covered by irrigatioh and drainage.

channels have been surveyed. The area of evaporating surface

end the evaporation from the surfaces of irrigntion and drainage

channels have also been computed in the Table 12 & 13. The amount

has been computed by multiplying the channel water surface ares

with the depth of evaporzstion loss and obtained as 112.89 acre-It
and 51.53 acre-ft during irrigation period, and 97.92 acre—ft

and 44.33 acre-ft during drainage period from irrigation conals
and drainage channels respectively. And that for the whole

groving season are 210,81 acre—ft and 95.86 acre-ft respective~

ily.

SEEPAGE-PERCOLATION LOSSEI FROM MAIN CANAL

Usually the seepage-percolation loss of a flowing channel
within a reach is determined by the difference of discharges
through the sections =2t the two endsrof the reach. But in caée
of the main canal, water usually almost remains still and cnim,
ind the canal.serves like 2 storage reservoir for readily supply
of irrigation water into the project. Under such circumstances,
the cur}ent meter could not be uséd to memsure the flow. HoWever:
two other approaches have been applied to determine the losses_
of water from the canal a day - one, from the view point of
hydrological balsnce of the canal and the other from the view
point of theory of seepage from canal, each of which can be deg—-

cribed below:
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A
| Hydrological Balance Method:
Hydrological balance bf a canalacan_bé formulated ag —
WLf + B+ SP - R = WIi
'SP = WLi - WLf - E 4+ R . (5.5)
Where, SP = seepage-percolztion losses from the canal,
_ ‘WLi = initial water 1 uvel Wlthln the canal,
¥ WL = final water level wlth;n the canal,
E = evaporation from the cangl and

R =.rainfall within the cznal.

Now, after having the values of WLi, WLf, E and R, the value
of 3P ¢ouid'be determined, Accordlngly, all inflows lnto und _
outflows from the main canal were stoppéd on April 7 1977 at
9 4, M and the initial water lovel was recorded Then on 8,9 énd

10 of; Aprll 1977 the water level, evaporatlon and rﬁiﬁfall were
rocorded at thn same time (9 A,M.), which hqve been shown in the
Table 14.. These data were put in' the above equation and the values
of seepage have been obt 1ned to be 0.27 inch on averare a day, -
The detai@ed éomputations for secepage loss have been shown in

the Table 14,

Seepage Théory Method

4s much more direct method of solution for the seepage from

Canals wag given by Vedernikov (Hurr 1962). Accordingly, the

quantity of seepage from a trepezoidal Shnped canal is given by

Q=K (B4+ ) ... - (5.6)

= Wnere g is the quantity of seepage, K is the co-efficient of
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permeability, B is the top width of the canal, H is the depth
of water in the canal, and A is a function of B, H and 7

(Fig. 10) and its relationship has been shown in the Pig, 18

R ] 7  .’7~‘\ s~

¥

n|id

T —

S C
[ /3

¥

Fig. 10 Typical section of = trapezoidal canal

Similnrly in case of transular shaped canal (Fig. 11) the
quantity of seepage can be determined by___

g =K (B+ aH) ... cen (5.7)

Yhere q is the guantity 6f seepage,. K is the co- efficnﬂnt of

permeablllty, B is the tOp width of canal, and A is 2 function

of B, H and pyesenﬁed in the Fie, 11 and Fier, 19.

Since in our problem the canal bed lies below the ground

water table, seepage loss takes place only through the banks

instead of through both the banks and bed, Sn here the loss

from trapezoidal section will be equal to tbat from triangular
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section for the ssme V'lues of . and H in both cases._ﬁnd
the seepsge loss from the main canal follows. the equationsvalid

for triangular canal.

‘Fig. 11 Typical section of a triangular canal

Thus to compute the seepage losses from the nain C<nulA ths
values of o< and H have been surveyed and shown 1n the Flg.-12.
The phvsicsal broperties of goils 2long with conff1c1ent OL‘per—
neanility of different resnches slong the whole length have_ﬁeén
compiled and shown in +he Table 13. The value of £ has been
obtained from the ﬂlF 15 for the value of X = 33'650,'N0w
taklng the values of ¥,B, A and H, the quantity of seepage from
the main canal has been obtained to be 187.05 scre-ft and detadi-

led in the Table 16,
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DETERMINATION OF DRAINAGE DISPOSAL
During dry period the dfainage load from the project disposed
by gravity under the hydraulic condition of submerged crifice
flow through the regulator vents at the pump housé. To compute
the discharge through regulator vents, the head water snd téil
water levels were recorded at each one-hour time interval. The

numbers and. size of vents. in operation were also recorded.

The co-efficient of discharge for the square lip entrance

for the length of 20 ft and hydraulic radius of 1.0 was tzken
0.82. Then the discharge was computed by the equation ( = Cﬁvgéﬁ,
where ( is the discharge in cfs, C is the co-efficient of dis-
chﬁrge, g is the acceleration due to gravity in ft/sec2 and h
is the head difference in Tt between head water and tail water
levels. The computed amounts of drainage disposal on daily basis
have been shown in the Table 21 and the total quarntum is 3649.22

acre-ft.

However, during the wet period when the river water levels
were higher than that in the basin, the drainage load from the

project arez was disposed by pumping at the pump house.

The amount of drainage load disposed by pumps was determined
by tﬁe perfcrmapce curves of the pumping units showing the rela-
tfonshiﬁ between the pumpineg head and_the.correSpoﬁding discharge.
The amounts of water thus disposed from the basin have been shown:ir
in the Table 22 and the total amount obtained to be 17163.60
acre~ft (Table 22).
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ASS“SSN SNT OF DEAD %TOR”GE

The amnunt of dead storage within the basin area of the pro-
Ject on January 1, ppril 5, and May 31 of 1977 have been comput—
ed to equate the hydrological balesnce of the project during diff-

erent phases of water management to assess the amount lost from

. 0r gained in the previous szmount of dead storage, Accordingly,

the amounts of dend storage within the b=sin area on the dates
mentioned have been computed by storage read out from the volume
elevation curve of the project area (irea I) plus the storages
within channels (shown in Table 23) for the respective levels

of the basin. The daily basin water levels and fhe ﬁolume—
glevation curve df the project area (Area I) have been shown in
the T¢blel17 and Fig. 20 respectively. However the dead storage

for the dates ipril 5 znd May 31 were 1227 6 and 1357 acre-ft

'respectlvely

SEEPAGE-PERCOLATION IOSSES FROM THE AREA OF PI-3
The "emount of water applisd in the crépped area under the
command of DL~3 has bren recorded and shown in Table 6, Thig

amount on the average is equal to 45.3%% inches. The amount of

water diverted from the main canal for application is 49.C1

inchesg, which’has been shown in page 65, The consumptive use of

water fof'the area during irrigation period has alre=dy been

found to be 22 inches as mentioned in page 40, The seepnge-

percolntion losses from the cropped ares are, therefore, about

23.23 inches and along with the losses from the canals within

the study area the total losses amount to be 27.0%1 inches.

W
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SEEP/EE-PERCOLATION LOSSES FROM THE PROJECT AREA-I

Continuous flooding irrigation throughout the year has
created-the.problems of'ﬁater logging in the'stuﬁy Zone and
has rﬂised~the rr&ﬁﬁdwator table. This probably encourages
water losses in the form of secepage and percolation from the
project area especially during dry season. The losses however
could bhe quﬂntlfled from the concept of flownet. But non-avail-~
ability of detnllpd informations about the underground soil
properties, groundwater table etc. became main obstacle in the

analysis.

JTO findout the losses from the whele project arez +the concept

of evapotransﬁiration of the cropped area has, therefore, been

. “';a_dopted which is described below.

- WATER CONSUMED BY CROPPED AREA OF THE PROJECT AREA-T

As discussed in page 23 the whole area is divided into three
cé%égéries of'landunamelyehigh; nedium and low. From the sreso.--

elevation"curve@'the weter logged area at the central portion

 iof the project is about 2000 acres (23 percent of net area) =

other areas where soil-water conﬁltion'Varips from saturated

condition to within readily- aVQ11qbl@ moisture ranﬂdEO-BO perce

WEIQhFQS about 6700 acrés, Further

for the project ares the following soil-water conditionsprevail—

(1) Water logging problem and poor drainage system are two

general phenomena of the project area.
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(ii) The soils of the projecﬁ area varies mainly from silty _‘(:“?

" clay to ‘elay which-retain maximum amount of water for crop

consumptien,

(iii} The soils of .the project area can retain an amount of
3.50 inches of water per feet depth of s0il (Figs. 3 & 4), of

which sbout 0.50 inch is readily available.

(iv) Study of the project area under DL-3 shows that the
soil-moisture was dépleted by 1. 75 x 10 2'inCh on the average
and 3.9 x 10° -2 inch maximum in between two irrigations. Thus it
is clear that the cropped orea never suffers from watér stregs
and gets the requirad moisture within tkb readily available

range,

(v) From the Table - & the average and recorded maximum
depths to the water table helow the soil surface are 8,28 incheg
and 21,20 inches respectively. Wiz, 5 alsgo explains that the

rate of evaporation from the soil surface is equal to that from
the free water surface esven upto a depth of 24 inches below the
s0il surface. Thus the rate of evaperation Trom the proiect area

may be taken as that from the water logged areas,

Under the above conditions, the consumptive use of Water for
irrigating area of the project will be equal to the potentinl
evapotranspiration .which ‘has bsen computcd by Blaney Criddle

Method as’ desorlbbu earlier to ke 38 inches for the whole Zrow-
. L ' . LYy
ing season. fnd that during irrigation and drainsge periods 1o \‘ﬁ;f
> L -
be 22 inches and 16 inches respectively.
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DETERMINATION OF CONVEYANCE EFPICIENCY
The conveyance effici?ncies of the main canal and the lateral
canal DL-3 have been computed by different methods 2s mentioned

below:

Efficiency of Main Canal:

The efficiency of conveyance of the main canal has been

determined by the ratio of the wafer, the canal could successfully

supplied into the project, to the amount supplied in the congl,
However, the amount of water, the canal could successfully Supp-
1y, was determined by substracting the amount of losses from the
total supply. Here it should be mentiocned that these losscs from
the main canal have been determined by two different approaches
— one by‘hydrological bzlance and another by scepage theory.
The amounts of losses in the first and second cases have been
determined to be 311.72 acro—ft and 274,58 acre~fi respectivelyﬁ
And the total amount supplied in the canal wasg 28051 acre-ft.
S0, the cfficiencieg have been determined to be 98.88 percent
and 99,02 percent respectively. The details of calculation have

‘becen shown in Appendix - A (4.1.01),

Efficiency of Cénal DI-3.

To compute the convéyance efficiency of the canal DI~3, the
discharge at its uppermost up-stream and lowermost downstream
sections were computed and obtained to be 10,61 cfs and 9.96 cfs
(Table 26). Now, the conveyance efficienqy'has been determincd

by the ratio of the discharge at uppermost section to that at
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the lowermogt section, and Obtained to be 93.96 percent, The

" detsilsg of caleulation have been shown in Appendix - A (4.1.,02),

DETERMIN ATTON OF APPLICATION EFFICIENCY

To compute the arplication efficiency +he amount of water
delivered into the farm (here the ared under DI-3) wag cbtained
from the total flow pagsed through the regulator at the off-ta?e
of the cangl DIL-3. water flowed through the resulator under

the head water of the regulator wag at s Certain level (15.50 )
and the gate wag Open full throughout the irrigation period with-
out the days for maintenance ang Tepairing. So, the flow through

the gate wag more or lggs congtant throughout the operating per-

iod. Thug the total amount of wagter delivered into the.farm

(ares under DL-3) was obtnined by the multiplication of .flow

rate in unit time and the tetal time of Operation. Then the water
depth‘supplied for each pPlot hasg been determined by dividing the
total volume With the area to be 39,11 inches (4.2 of iPpendix-4)

Plus rainfall (9.92 in) ang fquals 49.01 incheg,

The amount of vater applieq in each of the selected plotg
has been determinegd from the multiplication of the total number
of Watering and +the average depth of watering in each plot.
However, the WVeighted &verage, computeq from all the average
depths for the plots, has baen determined to be 35.4%3 incheg.
Now adding the rainfall (9,gp inches) with the weighted avernge

value (35,43 in), the $otal depth of application_in cropped
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fleld has been obtained to be 45,35 inches. Thus the ratio of

wuter(45 33 in) applied-in the cropred area to the amount of

water (49,01-1n) diverted for the area - .. giyesg the applica-
# Y

tion efflclency of 92.49 percent. The details of calculation

have been shown in Appendix-~-A (A.2). ' |

a DETERMINATION OF CONSUMPTTV®E USE BFFICTENCY

To determine the consumptive use efficiency the average dapth
of water applied in the cropped area has already been computed
to be 45.33 inches. And the amount of water utilized as consum-
ptive use has been determined to be 22 inches (during irrigation
period) by Using the 1mper10al formula of Blaney Criddle method
(Fig. 17 and Table 11). Now the consumptive use efficicncy has
been determined by the ratio of the consumptivg use of water to
the zmount stored in crop ficld (45.33 in) to_be 48.53 percent.

The detailed computation have been shown in Appendix-a (£.3).

DETERMINATION QF OVERALL EFFICIENCY (AREA OF DI~3)
The overall efficiency of the area under the lateral canai.
DL-3 has been computed by multiplying the component effiéiencies

1.e., the vonveyance efficiency (93,6 percent), the application

efficiency (92.4 percent) and the consumptive use EfflclanCY(48 5
} -~ percent) of the area and it has been obtained to be 41.97 per-
cent according to the Egn. 3.4 .The detailed calculation hag been

shown in ‘jAppendix -4 (4.4).
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DETERMINATION OF OVERALL (PROJbCT) FrFICIENCY OF AREA-I

The overall efflclency of Area I of the pTOJ@Ct hag been
determined by the ratio between the’ amount of water,the project
(Area T) effectively copsumed and ‘the total-amount of water

supplied for the project. HoWever,‘thP amount of water the

‘project consumed ha s been determlnod for different phases of

water management of the proiect. As such_the water consumptions
of the project (Area I) have been determined for the periods of
irrigation and drainage as well as for the whole . growing
Season to be 15985.09 acre-ft, 11625.52 acro_ft and 27610.61
acre-ft respectively. while the total water supply for the
project area (Area I) during these periods were 28400.29 acre-ft,
28053.78 acfe-ft and 56454.07 acre-ft respectlvely. Thereby- the
overall rfflclenc1es of the project (Area I) during the reriods
of irrigation and .draindge have been computed to be 56 percent
and 41 percent respectively, and that for the whole growing
season has been 49 percent. The dotails of calculation have

been shown in Appendix - A(4.5),

DETERMINATION OF DISTRIBUTION #¥FICITNCY

Due tc variation in topography from Plot to plot water can
not be dlﬁtrlbuted uniformly in all the plots. But in particular
individual plot water is distributed unlfhrmly for level ground
surfazce. The aver rage water depth in each plot has besen shown in
the Tzble é, And then the welghted mean of 211 the average depthgs
has been,éOmputed to be 3.92 inches. The mesn deviétion of which

is 2.123-inch98. With the help of mean deviation, the devistion
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from uniform distribution of water throughout the project.
has bzen determined. Thus the dlstrlbutlon efficiency of

the study ares has been determined . -according to the an 3.7
and obtained to be 45,58 percent. The detailg of computation

have been shown in Appendix - A (ﬁ 6).
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CHAPTER .- VI

RESULTS AND DISCUSSIONS

The followipg results have beer obtained as output of the
study and discussion on the results as & whole is made in

tﬁis chater.

CONVEYANCE BFFICTENCY |

The conveyance“efficiencies of the main‘canaiqand the lateral
canal DI~3 has been obtained as 98.88 and 93t7§ percent respec-—
tively (4.1 of pppendix - A). The éfficiencies are séfisfactory

and justified under the. following considerations:

(i) The mein canal is situated zlong the centr“l part of the
project as a result 1t needs not convey water over a long~dlstancé'
to supply water into the crop-field, that is, the proximity of

source of water is very near for proper utilization.

(17) The main canal always reserves water for 1rr1gztlon and

rice is cult1Vﬁtbd throughout the year for years by check-bagin-

- floodlng method as a resulu ground water within the project

have raised upvard and the project's soil has become water

logged. Accordingly, less water seeps from the canal.



56

(1ii) The soil texture of the pro ject usunlly ranges from
511t clay to clay (Table 27) and the permeability is naturally

less, which causges lecw geepage loss.

(iv) Finally, as the bed level of the main canal remaing

below the river water level, no percolation loss takes place.

from the view point of above discussion, the higher value

of conveyance efficiency of main canal may be justified.

APPLICATION RFFICITNCY

The application efficiency of the area under the latcral
canal DL-3 has been determined to be 92.49 porcont (A.2 of
Appendix - A) which is satis facotry, behind this v .iue of the

result, there are some reasonings:

(i) The soil_culfure method of HYV rice cultivation in the

project is traditional puddling, thot is, ploushing with a layer

of water on the soil surface. As o regult, clay and silt migrass
downward and form a more or less impermeable plough pan just
below the root-zone which impeds the percolation of water ond
encblesthe farmers to distribute the water +ruw plot bo plin,

without much loss.

(11) Due to conulnuous water maintenance in tha project throug

out tho year for years water logging in the pr01o t hL~ becon. -
. more nﬂtural the condition which is favourabln for h¢gh crtici-
ency.n

On these grounds the result of npplication efficiency mey

Lpe JMStlfled{
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-*CONSUMPTIVE USE EFFICIENCY

The”value obtainednfor consumptive use efficiency in the
area under the lateral canal DI-3 is 48.53 percent (A3 of
Appéndix - 4A). For check basin flooding method of irrigation
the efficiency might be optimal under the project condition.
The only loss through the sub-soil is seepage-percolation and
flowsfas sub-gurface flow towards low potertial areas and
accumulates in the low pockets. Such losses might be encourag-—

ing to some extent for washing‘and leaching out all the noxious

materials formed within the soil due +to application of vafibUss

chemiczl subtances such ag fertilizers, pesticides, etc. and

water logging.

OVERALL EFFICIENCY OF THE ARFA (UNDER DL-3)

The overall efficiency of the ares under DI=% is 41.56
percent (4.4 of Appendix - A) which is the resultant of the
miltiplication of 211 the three component efficiencies namely
conveyance, application and consumptive use efficiency. So, its
Justification mlght be dependent on the justification of the

component efficiencies.

OVERALL EFFICIENCY OF THE PROJECT -
Overall efficiency of the project can be split wup into

three different phases as follows:

During Irrigation Period:

The irrigation period in Boro-season (1977) from the first

of Januqry to. rprll 5 and during the period the overall water

7
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utilization efficiency of Area I has beenrfound to be 56 perceﬁt
(4.5.01 of Appendix - A). Iﬁ comparison with the overall effi-
ciency of the area under the lateral canal DL~3; thls eff1c1ency
is hlgher This is reasonable due to several reasonlngs. One,
“the seepage and percolation loss from the area under the canal
DI~3 might be gctually more, because this arga is at ‘periphery

of the yrea I’and relatively high. As a-resuit'waferfffom tHig

area seeps into low depressions at central. part of the pFojsct

as well gs towards rivers, But from view p01nt 0of the wholé
-pr03@ct this relatlve movement from one part tojonother hag
not been cons1dered Secondly amount of water: suppllod per scre
in the area under DI-3 is much higher. th n that in the progecQ
Aas a whole. And the lengths in case of others-exéépt the canal
DI-3 are so long that the lands far off from the off-take geot
relptlvely less water which is used W1th much care,and due to
short time submergence on soil surface relatively less amount of

water seeps through the bundg of 1rr1patlon pJots than that fror

-~ “the 1rr1gatlon plots of DI-3. On these grounds the higher valus

of efflclency for the whole project than that of the area under

DL-3 méy be justified.

Here it should be noted that as the dist;;butién system;of
the project is poor and water distribution is méde by chegk-
ba51n—flood1ng method,. the loss might be higher. Moreover, the
soils are malnly of alluvizl diposits and the project is bouvrb
by rivers of sufficiently low levels, under suqh a condition

seepageé aﬁa percolation loss from the project area might be
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-considerable'uitimately caué%ﬁﬁ a low efficiéﬁcy of the project,
Considering all these factors the prOJect efflClency of 56 per-
cent durlng ‘the perlod might be sqtlsfactory.
B &
During bfaiﬁege (Wetjh?efiod-
The weter utlllzatlon efflclency -during the wet perlod hasg

L

been ootalned as 41 percent (4.5 of Appendix - p): Meterlally,

,T;durlng'thls perlod the supply of water from ralnfall was much

&Vhlgher than 1ts maX1mum effectlve valuc. Here the period has
been con81dered from 5.4.77 to. 31.5.77, of which the last 15
days was harvestlng perlod Actually the requlrement of water
,for crop after the flowerlng stqge falle drastlcally and the
total consumption durlng"thls later part of growing season ig
relativeiy low . And the_effecti&e growing period was 50-days
(Fig.7), é% which 20-days may be excluded as ripening period
requiring no water. Sosthe actual need and consumption of water
k during this period was congiderdbly low than the supply. As a

" result the efficiency of 41 percent mighf be Sufficientiy

sétiefac%ofy in this case.

Th?eugheuf fhe Growing Seagon:. -

The prOJect efflclency or water utlllzation efflciency of
the project throughout the growing. season hasg- been computed to
b% 49 percent (A 5 03 of Appendlx —-A) Thls result mlght not
exactly represent the actual efficiency of the progect for the

cropped a;ea. Because the =zctusl consumptive use of water of the
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pProject cropped area has not been determined by direct measure-

ment from the field. Moreover the amount of seepage water which
may enter into the project areca from the peripherial rivers
during wet season,when the river stage remain higher than the
basin levelshas been neglected. However, in spite of all thése

¥, : limitations, care has been takenlto consider all possible factors

to compute the real value and in case of = project of poor dis-
tribution system and with the distribution of check basin flood-
ing method in alluvisl dépdsits, the overall project efficisncy

of 48 percent might be satisfactory.

DISTRIBUTT ON EF?IOIENCY

}f' The distribution efficiency of the area under the latefal
canal DL-3 hns been considered to be 45.58 percent (4.6 of
Appendix - A), which is a sO0 poor figure. So to say, the project
tdpography remaing almost in original natural condition. Undef
such a2 condition the distribution of water by flooding method
of‘irrigation must be uneven. Thus ultimately the relatively

low areas suffer from a higher depth of submergence and the

1' relatively high areas suffer from lower depth or scarcity of

water. Where in both cases, from the view points of crop physio-

’ logy and others cultural practices, due to low efficiency of
distribution, a considerable percent of available water is lost
which is linble for low irrigation efficiency and low yield

results.

g
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CHAPTER - VII

CONCLUSIONS

s

S0 far discussed about the water utilization efflclency of ~

the. chca—NarayanganJ Demra -’ Proaect concludes the following

pointsa:

(i) The conveyanceo efficiency of distribution cznals has been

obtained 98.88 perceht (Main) and 9%.76 percent {DI-3) respec-—

tively.

(ii) The water application efficiéncy of the Arez under TI-3

‘has been computed to be 92.49 percent.

(iii) The

(iv) The
found to be

(v}/%he

obtained as

(vi)/%he

obtained as

(viiffTh@

consumptive use efficiency of the area under DI-3 has

been determined as 18.53 percent.

overzll efficiency of the area under DI-3 has. been

41.56 ?ercent.

overall efficieﬁcy of the project (Area I) has been

56 percent during irrigation period,

overall effidiency of the project (irea T) has been

41 percent during drainage period.

overall efficiency of the project throughout the

trowing season has been compﬁted to be 49 percent.

(viii) The

distribution efficiency of the area under DL-3 has

- been obtained ag 45.58 péréent;
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(Calculations of Results)



APPENDTX - 4A-

CALCULATIONS. OF RESULTS .

A1 CONVEYANCE BFFICTY INCY
1.01 Main ggpnaj

(1) Hydrelogicol view point:

o Irrigation period from 1.1.77 t0 4.4.77 = 94 days
Evaporation from 1.1.77 to 4.4.77 = 9-909 inches(Tabkle 1)
surface area of main canal = 106 acres (Table 12)
Hence the evaporation loss from main canal for the
period = £29 1 106 = g7.53 acre-th.
Seepage loss per day = 0.27 in (Table 14)
B - Hence seepage loss from m2in canal = .Qfaz X 94 x 106
> = 224.19 acre—ft.
Now the toial logs from the main canal = 87.57 + 224,19
= 311.71 acre-ft
Therefbre;:the conveyanca efficiency = 2805;865?1L°72
: o _ 27739.28
\ _ | = 28051
= 98.88 percent
1

(1i) Seepage theory view points
_Evapqration for the periog = 87;53 acre-ft (as zbove)
Seepage loss for the perlod :-]87.050 acre-Tt (Table 16)
Now the total loss from ths main canal = 274,58 acre~ft

Therefore- the conveyance efficiency = 250512gogz4'58

| _ L 2T776.42
F et = s

99.02 percent
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A« 1.02 TIateral Canal DI-3:

P

o
.

The lateral canal DI-3 wasg open throughout the sezson
for 87 days out of 94 irrigating days and the rost 7
days W8X€gpent mainly for repairing and maintenance.
The gate was open full and worked against a particular
hedd difference as the water lavel in the main canal
was constant and the discharge throush sate was 10.60

cfsa.

The total lcength of the canal (DL-3) = 5600 ft(Table 24)
The discharge at upstream end = 10.61 cfs (Table 24).

The discharge at the downstream end = 9.96 cfs(Table 24).

Now the loss for the length = 10.60 — 5.96 = 0.64 cofs.

Hence the efficiency of the canalsg, Ba = TO'SO§2*64

93.96‘percent

APPLICATION EFFICIENCY

The average dspth of water applied in each croppsd plot
= 35.4% in (Table 6)

The depth of water applicd in each cropped plot as

fain fall = 9.90 in (Table 6) |

]l

35.43% + 9.90
= 45.%3 in

The total depth of water applied

The cropped area under PI-3 = 612.00 acres {Table 26)
The total operating period of DL-3 = 87 days{Table 4)
The discharge-of fhe canal DL-3 = 10.60 cfs (Table 4)
Hence in depth of wéter diverted from the main canal
through DL-3 for each plot was (10.61 x 24 x 87)+ 612
='39.11 in. and as rainfall = 9.90 in. Hence the total
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depth of water was to be applied in each:plot
= 39.41 4+ 9.90 = 49,01 in. Hence the application

efficiéncyl“ ig g? = 92.49 percent,

CONSUMPTIVB_USE FFFICTI=NCY
As showh previously the averagé dapth of water
successfully applied in each plet was 45.33‘in1

According to Fiz, 7 the effective davs for consumptive

_use of water by cronped fleld was. 87 dpys out of 94

days, for the period congumptive use of ther was

22.00 in. (Fig. 17) Hence the required efficiency,

; - 22.00 _ | - ’ ﬁ‘:“:,
Ec = B3 = 48.5% percent.

OVERALL RFFICIENCY OF THE ARBA (UNDER DI~3)

The overall project efficiency = #a.®b.EFc i 100 .
= 0.936 x 0.924 x 0.4853 x 100
= 41.97 percent

Considering the efficiency of main canal, the required

- project officiency = 0.9902 x 41.97 = 41.56 percent

OVERALL SEFICTIENCY OF THYS PROJEQT

P
During'Irrigation (Dry) Poriod:
Withdrawal of water at pumpine plant = 28051.00 aore—*t
(Table 2):.water diverted into frea 1T = 8459.48 acre-ft.
Table 4)«Bvaporation loss from main‘oanal = 87.53
acre-ft (Table 12).5cspage loss from main canal
= %21 x 94 x 106 acre-ft.

;r“‘f?'\

u-‘h.k];
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Total loss from mein canal = 87.53 + 224.19 = 311.72
acre-ft. Thersfore water diverted into the Area T

28051-(8459.48 + 311.72)

]

19279.80 acre-Tt.
water received from rainfall — %529 x 12040.25
8122.49 acre-Tt

il

Total inflow into Area I, I 1927.80 + 120.49

28400.,.29 scro-Tt.

If

Irrigating area of frea I = 8719.14 acres (Table 26)
Consumptive use of water during irrigation(dry)
period = 22.00 inches (Fig. 17).

Total amount of water congumed, QU %% X 8719.,14

15685.,09 acre-Tt.

Project Bfficicncy = %E = %g%%g%g% = 56.28 percent.

During Drainmge (Wet) pariod:

12040.25 x 2.3%

|

Water received from rainfall

1t

28053.78 acre-ft.
water received from pumping plant = O acre-ft.
Total inflow into the project, I = 28053.78 + 0O

= 28053.78 acre-ft.
Irrigating area = 8719.14 acres.
Consumptive userof water = 38-22 = 16 inches.

Tot2l amount of water consumed, O = jg x 8719.14

11625.52 acre-ft,

I

Project Efficiency = ;ég§g°$2= = 41.44 percent,
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. £is shown above,
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Throughout the Growing period:
Consumption of water during irrigation period
= 15985. 09 acre-7t.
Consumption of water during drainare period
- =.11625,52 acre-ft

Total consumption = 15985,09 4 11625.52 = 27610.61 acre-
‘ ' : ft

Water inflow into the project during irrigation period
= 28400.29 acre-ft.

Water inflow into the project during drainage period
= 28053:78 acre-ft

Total inflow = 28400.29 + 28053.78 = 56454.07 acre-ft

27610, 61
5645407

The effective project efficiency =
= 48.90'percent

DISTRIBUTION RFFICIENGY

Water distribution efficiency of the ares under canal
DI-3 can be ecalculated from the relation,

Ed = 100 (1 - =)

From Table 6, :

The mean deviatiqn of depths = 2.123 in. =2nd the mean

depth = 3.92 in,

N

r

12

_92% ) = 45.58 percent.

Hence, " ®d = 100 X%( 1 -

N
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Table 1 Hya‘rological condition of the project |

‘ J-anuary February March April

Evapo- Rain-  Bvapo-  Rain- Evapo- Rain- Evapo— Rain- Evapo- - Rain-
Date ration fall ration fall ration fall ration fall ration fall

{in)  (in) (in) (in) (in) {in) (in)  (in) (in)  (in)
1 0.081 0.00  0.098  0.00  0.126 0.000 0.108 0.140 0.252 1.040
2 0.084 0.06- 0.084  0.00 0.126 0.000 0.168 0.220 0.540 0.240
3 0.070 0.00  0.098 0.00  0.126 0.000 0.54 0.040 0.112 0.006
4 0.084 0.00 0.084 0.00  C.112  0.000 0:140  0.500 0.154 0.000
5 0.098 0.00  0.098 0.00 0.140  0.000 0.056 0.900 0.168 0.000
6 0.098 0.00 0.112 0.00  0.126  0.000 0.133 2.%350 - 0.147 0.470
7 0.084 0.00 0.112 0.00  0.112. 0.000 0.163 ©.000 0.112 0. 000.
8 0.098 0.00  0.126 0.00  0.112 0,000 0.112  0.040 0.126 0. 000
9 0.098 0. 00 0.126 0.00  0.126  0.000 0.133 0.350 0.154 0.000
10 0. 084 0.00 0.140 0.00  0.126 1,330 0.000 1.780 0.140 0.0C0
11 0.084 0.00  0.126 0.00  0.091  0.750 0.182 1.280 0.154 - 0.000
12" 0.098 0.00  0.126 0.00  0.091  0.000 0.140  0.140 0.1%5 0.450
13 0.098 0.00 0.112 0.00  0.140  0.000 0.126 0.600 0.364" 5.180
14 10.084 .00 0.126  0.00 0.126 0.0600 0.124  0.360 0,119 0.190
15 0,070 0.00  0.126 0,00 0126  0.000 0.182  1.900 0.112 0.000
16 0.084 0.00 0.112 0.00  0.140  0.000 0,000 0.900 0.154 0. 000
17 0.070 0..00 0.112  -0.00 0.168 0.000 0.112 0.000 0.161 0.310
18 0.070 0.000 0.126 0.00  0.168  0.000 0.126  0.000 0.154 0.000
19 0.084 0.00  0.126 0.00  0.154° 0.000 0.140 0.000 0.210 10,700
20 0.042 0.00  0.126  0.00 0.140 0.000 0,154  0.000 0.154 0.000
21 0.070 0.00 0.140 0.00  0.126° 0.000 0,154 0.000 0.302 3.500
22 0..070 0.00  0.140 0.00  0.140  0.000 0,161 0.250 0.126 0.000
23 0.084 0.00  0.077 0.130 0.140  0.000 0.168 0.300 0.112 0.000
24 0.089 0,00 0.070 0.120 0.t68  0.000 0.119  0.150 0.042

0.220
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Contd.
____January ' February March . o April May
Kvapo- Rain- BEvapo- Rain~ - Evapo-~  Rain- Evapo- Rain- Bvapo- Rain-
Date ration . fall ration fall ration  fall ration  fall ration fall
(in) (in) (in) (in) - (in)  (in) (in).  (in) {in ) (in)
25 0,098 0,00 0.000 2,700 0,140 0.000 0.154 0.000 = 0.168 0. 000
26 0.084 0.00 0.0284 - 0,000 0.154 0.000  0.091 0.95C  0.140  0.000 .
27 0.098 0.00 0.098 0.000 0.154 0.000  0.126 0.000 - 0.105 0.05C
28 0.084  0.180 0.112 0.000  0.168  0.000 0.112  0.000 ©.119  0.550
29 0.098 0.00 - 0.0C0 0.105 2.070 0.168 0.000 0.168 0.420
30 .98 0.00 - 0. 000 0.112 0. 000 0.154 0.00C 0.050 2.100
31 0.084 0.00 - C. 000 0.126 0. 000 - 0.200 0.140 0,000
2.545 0.180  2.765 2.960 3.955 4.150 3.899 14.35 5.252 15.420 -

Rainfall from 1.1.77 to 4.4.77 (94 days) = 9.92 inches

Bvaporation from 1.1.77 to 4.4.77 (94 days) = 9.90 inches .. ‘ o
Rainfall for the rest of the growing sengon (from 5°4.77 to %51.5.77) = 27.97 inches
Evaporztion for ths rest of the growing season = 8.04 inches

Total rainfzll) for the growing sczson = %7.06 inches

Total evaporation during the growing season = 18,60 inches.



Table 2 Amount of Water withdrawal from lakhya river for
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2732,7;w,

irrigation
Date <a§?23?§> Date (Aot
S 1.1.77 97.83 30.1.77 441.18
L 2.1.77 154..28 31.1.77 444,48
3.1.77 116.93 1.2.77 462.24
4.1.77 155,44 2.2.77 319.11
5.1.77 324 .26 3.2.77 314,82
6.1.77 356.30 4.2.77 334.56
71,77 390,26 5.2.77 325 .38
8.1.77 . 335.94 6.2.77 148.65
9.1.77 339,24 7.2.77 349.65
10.1.77 395.92 8.2.77 376,20
11.1.77 399.36 9.2.77 395.96
12.1.77 352,80 10.2.77 305.04
13.1.77 403,20 11.2.77 344.05
141,77 324.48 12.2.77 330,40
15.1.77 319.92 13.2.77 330,82
16.1.77 274,04 14.2.77 371.32
17.1.77 499,20 15.2.77 204.12
18.1.77 14176 16.2.77 254.54 -
19.1.77 357,12 17.2.77 365.20 -
20.1.77 219.34 18.2.77 %69, 20
21.1.77 312.48 19.2.77 329,67
22.1.77 . 415,38 20.2.77 322.56
23.1.77 274,12 21.2.77 263.12
24.,1.77 2%8.08 22.2.77 315,27
25.1.77 359,28 23.2.77 289.71
26.1.77 287.68 . 24.,2,77 49.90
271,77 376.96 25,2.77 80.32
28.1.77 266.49 26.2.77 77.76
29.1,77 224.16 '

127,92
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445.72

Contd.

Date (norectt) - Dato (Rore-tt)
28.2.77 222.41, . 20.3.77 395.46 -
- - ~21.3.77 387.60
103077 135. 24 22.3.77 392.16
2.3.77 203.91 23.3.,77 388,74
3.3:77 202.86 24.3.77 493,43

C4.3.77 195.00 25.3.,77 430.00
5.3.77 189.05 26.3.77 480.00
6.3.77 315.10 27.3,77 477.00
7.3.77 242.60 28.3.77 287.97
8.3.77 328.96 20.3.77 289 .71
9.3.77 310.50 30.3.77 150.15
10.3.77 339.90 313,77 239,72

11.3.,77 183,30 ~ -

12.3.77 282.24 1.4.77 134,16

13.3.77 200.60 2.4.77 139,10

14.3.77 206.00 34,77 119,90
15.3.77 299,86 4.4,77 66.60

16.3.77 416,84 5.4.77 34.71

17.3.77 344,76 Totals 28051 .00

18.3.77 168,28

19.3.77

2N

- .
|3 oy
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Table 3 Discharge of the lateral canals o

SL.w" Neme of Flow = No.of Velodity Channel Dischargs
0. canal = depth revs. /sec h factor Q -
. d n (ft/sec) C (cfs).
;- - (£t) _
1 DL=3 4 0.80 o0.70 30.29  10.617 "
2. DR-1 8.75  0.35 0.34  198.23  20.46
¥ o 3 DR-2 6.00 0,43 | 0.43 77.30 13,43

Table 4 Water supply into the area IT of the project

SL. Name of Discharge Deys of Total Total digcharge
No. canal Q operation discharge in area - IT
(cfs)_ (acre-rt) (acre-ft)

- 1 DL-3 10. 61 87 1840.14 -

¥ 2 DR~ 22.66 85 9192.20 9192, 20
3 DR~2 13.43 88 2715.68 2715.68
4 DR-3 5.30 86 911.60 911.60
5 DI0-8-9 3.60 -89 640.00 640.00
Total ' " . | 8459.48
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Table 5 Channel factors at different levels of different
channels

Canﬁ; : DR - 2
AEEEER b A _ .
LA = 5 (a4 4+ dy) (Ya, =+ @féé)

(4)..Depth 2t middle = 6.00 Tt

Vertieal Distance Depth Sééﬁibn Channel
No. (£t) d  width 4/4 dy+dy A/4,4Yd, factor
. (£t) b . b c

(££)

t 77 000 0.0 0.00
2.50 4.70 2.7 6.37

- 2.75 10,70 4.627%3.99
3 15.25  6.00 2045 e |
¥ | 2.75 . 10.20 1.50 31 56"
2.05 T
: . , : 2.50 4.20 2.05 5.3
2 .. 10.50 0.00 - 0,00 | -

N
98]
O
o
o
no
O

To'tal | - o _ " . ) m, | "‘77‘—‘30
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| (b) Depth ot middle’= 8.00- £t
- Vertical chtancb Depth Sﬂctlon " Channel
No. (ft) (gf) W}gth 4/3 5 W/a 9% factor
(v ¥
1 1.00 0.00 0.00
' 3.50 6.70 2.59 15.18
5 2 2.50 6.70 '
¥ ' 2.75 14.70 5.42  54.78
3 5.25 8.00 2.85 e
2.75 14.20 5.32 51,94
4 8.00 6.20 - ' 2.49
. 3.50 26,20 | 2,49 13,57
5 11.50 0.00 0.00
Total | 135.41
¥ (¢) Depth at middle = 4.00 ft
Vertical Digtance Depth Section . Channel
No. (f ) (fg) Wldth ’\/_‘}i d1+d2 '\/E1+ﬁ2 factor
(et) - ¢
1 1.00 0.00 0.00
' 1.50 2.70 1.64  1.66
2 2.50 * 2.70 1.64
2.75 6.70 3.64 16,77
§ 3 5.25 1.00 2.00
AT ' 2.75 6.20 3.48 .14.8%
4 8.00 2.20 1.48
1.50.. 2,20 1.48 1.22
5 9.50 0.00 E .0.00
Total E e L s L ) 34.48
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Canal -+ bﬁ;?
Ac = 7§—(d1+d2) (Va,+4a,)

(2) Depth at the middle 6.75 ft

76

Vertical Distance Depth Section

Total

(b) Depth at the middle - 8.75 ft

No. - (ft) (fg) wigth NE a,+d, m[&1¢v5é gﬁiiﬁﬁl
T ¢ | ¢
1 1.00 0.00 0.00
- 3.00 4,00 2.00 6.00
2 4.00 4.00 2.00 '
| | 4.00 10,75 460  49.45
3 8.00  6.75 2.60
4,00 11.50 4.78 54,97
4 12.00 4.75 2.18 | _
: 3.00 4.75 2.18 777
5 15.00  0.00 0.00 | A
L

Véificai"Distance Depth Section

Channel

No. (£t) (%t) wigth A3 a,+d, q/affya2 Frctor
(ft) - ©
1 0.00 0.00 0.00 )
e 4.00 6.00 2.45 14.70
2 - 4.00 6.00 2,45
4.00 14,75 5,41 79.80
3 12.00 6.75 2.96
_ ' 4,00 15.50 5.56  86.18
4 . 12,00 6.75 2.60
4.00 6.75 2.60 17,55
5 16.00 0.00 0.00
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-?‘ l i L .-
(c) Depth at the Mffdle ='10.95ft
” Vertical Distance BeptiSection _ " T .
PR : . 7 Channel
No. | (£5) (?t) vu%th A d a,+d, x\/d1+\,d2 fnotor
(£1) | ¢
1 | 1 1.75 .32 0.58
2 2 1.75 1.32 |
-2 475 3.05  7.24
Y 3 4 3.00 1,73
' 2 ' 5.00 3.14 7.85
4 6 2.C00 1.41 ,
b 2.00 1.41 Q.71
5 7 0 0
Total ' : 16.38
‘ Canal : DI -~ 3
y b aay o
AC = — _(d1+d2) (Va,+vd,)
-(a) Depth at the middic = Z ft
Vertical Distance Depth Section _
= . ] Channel
No. (£) c 30 hﬁdth “/E d,+d :Vﬁ +vg factor
(ft) 1772 1 2 c
(f+) . .
1 1 0 | o |
1 1.75 1.32 0.58
i 2 2 1.75 1,32 |
o 2 N 45 3.05 7.%4
3 4 3.00 1.73
2 5.00 514 7.85
4 6 2.00 , 1.4
1 2.00 1.4 0.71
5 7 0 0
Total M | o 16.38
“h' s
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(b) Depth ot the,miadiéféfﬁ‘ft-

Vertical Distance Depth oOCthn q/;x”
d

: i . Channel
T G R e e, o
1 o g Y -
2 2.75 1.66 2,28
2 2 2.75 o 1.66 g
y ‘ L2 6.75  3.66 12.35
3 4 4.00 2.00
' 2 7.00 3.73 13,06
4 6 3.00 1.7%
2 3.00 1.73 2.60
5 8 0 0.00
Total _ o _ 30,29
Y (c} Depth at the middle = 5,00 rt
ortical Tiatame. Saots f
E;?tlcal D%ggynce ?Eth §;§§%§n 1/& 1/w1+ C?i??;%-
(£t) ¢
1 1 0.00 0.00
3 3.75 1.94 5.46
2 2 3.75 1.94
| 2 8.75 4.18 18,29
, 3 4 5.00 2.24
% 2 9.00 4.24 19.08
4 6 4.00 - 2.00 '
3 4.00 2.00.  6.00
5. 9 0.00 | 0.00 '

S _ : | ~ 48.83
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Table 6 Soil water condition of tha aren uﬁ&e} DL-3
3L. Plot No. Rgla~ No.of Vol.of Wt.of Wt.of Total
No. tive water- goil sample satura- moigture
state ing sample before ted depletion
of (c.c.) water— sample before
land ing(gm) (gm) watering
‘ (c.c.)
1 P 3 7 5 6 K & 8
1 2080 Med. 14 389,900 676.000 679.10 3.10
2 2530 Med. 14 408.760 724.130 731 .38 7.25
'3 354 Med. 15  418.468 781.%40 784.56.. 3.2p
4 311 Low O 417.764 780.430 783,65 7.96
5 330 Med. 15 425.619 757.540 765.50 7.96
6 336 Med. 15  416.878 697.780 700.65  3.87
7 341 Med. 13 407.856 730.900 733.83 2.92
8 593 Med. 13 413.247 685.570 795.35 9.78
9 613 Med. 13 410.560 761.550 767.07  5.52
10 619 High 25  417.856 730.370 746.50 6.13
11 661 Med. 14 411.002 720.910 730.44 9.52
12 890 High 24 408.757 712.230 726.52 4.29
15 921 Med. 15 389.900 678.410 7s82.51 3.80
14 938 Med. 14  408.760 712.680 T717.73 5.05
15 959 HMed. 13 418.468 775.350 781 .50 6.15
16 1006 Med. 14 425.878 760,250 763%.25 3.00
17 1031 Med. 15  407.856 700.590 703.79 3.20
18 1059 Med. 15  417.854 744.320 748.63 4.31
19 1082 Med. 14 410.560 750.140 756.51 6.30
20 1023 Med. 13 413.247 759.820 766.32 6.5
21 1155 Med, 13 411.002 6838.540 695.4 6.89
22 1259 Med. 13 408.767 T41.460 747.92  6.4¢
23 1217 Low O 416.876 716.280 721.74 -
24 1184 Med. 14 389.900 736.890 740,47 3.58
25 1212 Med. 14 408.076 729.630 733.19 3.56
26 1250 Med. 15 418.468 773.460 776.80 3.34
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Contd .

o Avercge  Avernge ©  Average Average  Depth of Rainfall
Sl. moigture depth to depth of amount of water during
No. depletion saturated surfzce water supplied irrigation

%in) Zone water added through- pericd
x 162 (in) = Jayer each time out the (in)
in) = - ... (in) seagon :
oo (dn)
- .9 10 a1 12 13 . — 14

1 0.80 6.50 2.55 2.558 35.812 9.92
2 1.77 8.50 2.75 2.767  38.730 9.9
3 077 6.10 2.35 2.357 35.35 19.92
4 - - 17.00 - - 9,92
5 1,90 9.20 2.65 2.669 46.03 9.92
6  3.93 7.10 2.45 2.459 36.88 9.92
7 0.72 5.70 2.95 2.957 38.44 9.92
8  2.37 10.50 2.15 2.173 28.25 9.92

3 9 1.34 7.30 2.25 2.263 29.41  9.92

10. 3.85 °  20.00 2.85 2.866 72.15 9.92
11 2.32 . 11.00 2.70 2.723 33.122 9,92
12 3.49 18,30 2.40 2.434 58.416 9.92
12 0.97 .  7.20 2.30 2.309 34.635 9,92
14 1.24 - 6.80 2.80 2.812 . 39,368 9.92
15 1.47 7.50 %.05 3.097 ° 40.26 9.92
16 0:70 5.50 2.05 2.057 28.798 9.92
17 .0.78 5,80 2.65 2.657 39.85 9,92
18 1.03 7.3%0 2.45 2.460 36.90  9.92

* 19 1.55 -, B8.00 2.55 2.565 35.91 9.92

20 +1.57 8.3 2.55 2.563 33.345 9,92
21 1.76 9.00 2.45 2.467 31,681 9.92
22 1.58 9.10 2.65 2.667 34.645 9.92
23 - - 19 - - 9.92
24 0.92 7.20 2.35 12.359 33.026 9.9
25 0©.87 6.90 2.75 2.758 38,610 9.92
26  0.79 6.10 9,92

2.25 2.257 33.850
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Contd. N . ‘
1 2 3 4 ... 5 6 T 8
27 1269 Med, 15 425.619 752.250  759.29  7.04
28 1288 Low O 410.530 732.300 728.13 -
29 1296 Tow 0 411.620 750,000 744 .39 -
30 1438 Med. 13 418.330 743.430  737.56 5.87
31 3001 Med. 13 422.490 T761.710 753.74 . 7.97
32 3051 Med, - 14 417.160 725.300  715.95 " 9.35
33 3687 High 23 409,68  727.50 737.51 10.10
34 3706  Med. 15 412.350 73%0.31 734,03 3,72
35 3716 High 24 413.210 729.71 741,60 11.89
36 3766 High 23 416.320 632.73 744.30 11.77
37 37735  Med.- 14 408.750 721.45 730.20  9.05
38 3800  High 25  409.660 745.48 759.32 13.84
39 3836 Med. 13 421.460 752.68 760.17  7.49
40 3845 Med. 15 .415.610 713.59 723.03  9.44
41 3863 Med. 14 414.250 770.29 773.40  3.11
42 3892  Med. 15 416.84  775.45 781,20 .5.75
43 3945 Low 0 408.90 - 756.62 -
44 3954  Med. 13 410.62  730.870  737.46 6.59
45 3992  High 24 410.57 728,25 744.25 16.00
46 4010  Med. 13 407.57  1720.50 729.20  8.70
47 4168 Tow 0 419.43 - T47 .11 -
48 4204  Tow 0 418.72 - 754,54 -
49 4222 Mcd. 12 427.28  762.27 769.60  7.33
50 4251 Med. 15 413.37  769.42 776.72  6.85
51 4280  Med. 13 415.19 718.34 726.10  7.76
52 4288  Med. 14 412.52  739.52 748.80  4.28
5% 4323 Med. 14 408.21  727.22 730.57  3.3%5
54 4340  Med. 13 423.41 732,90 739.75  6.8%
55 4351 Med. 15 410.27. 746,78 751.90 5.12
56 4400  Med. 14 . 411.98  761.57 °  765.21 3.64
57 4415 High 23 41656  729.05 745.73 15.68
58 4828 High 14 408.52  741.%2 T47.49  6.17
59 4838  mHigh 137 416.38  730.11 733.50  3.39 -

Total

Average -
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Contd. ..

1 9 10 1 L 12 13 14
27 1.65 . 850 .. ..2.85 -~ 2.866 42.990 9.92
28 - - . 16.00 . - o= 9.92
29, - - © 6.00 - - 9.92
30 1.40 7.70 2,95 2.969  38.953 9.92
31 1.86 " 8.50 2.05 2.068 26.884 9:92
32 2.24 10.10 3.05 3,072 43.008 9,92
33 2,44 12.00 3.15 3.1524 72,496 9.92
34 0.9% 6.10 1.35 1.359 . 20,385 9.92
35 2.88 16.30 2.75 2.778  66.670 9.92
36 2.8% 20.20 2.20 2.228  51.244 9.92
37 2.21 10.00 2.90 2.990  41.86 9.92
385 3., 38 17.30 2.30 2.330. 58,25 9.92
39 1.78 9.20 2.80 2:817 -36.62 9.92.
40 2.27 11°.,00 2.40 2.422 36,33  9.92
41 0.75 6.10 2.70 2.707  37.89 9.02
42 1.38 7.60 2.50 2.513  37.72  9.92
43 - - 9.00 - - 9.92
44 1.60 8.40 2.60 2.616 %9.24  9.92
45 3.90 18,20 2.60 . 2.639° 63.33 9.92
46 2.13 9.20 2.5 2.521 32,77  9.92
47 - - 13,0 - - 9.92
48 - - 18.0 - - 9.92
49 - 1.73 8.60 2.70 2.717  38.03 9,92
50 1.66 8.00 2.40 2.416  36.24  9.92
51 1.87 9.40 2.80 2.818  36.63 9,92
52 1.04 7.30 2.35 2.360 33,04 9:92
53 0.82 6.60 2.90 2.908  40.71  9.92
54 1.61 8:40 2.20 2.216  28.80 9.92
55 1.25 7.50 2.95 2.960 44.40° 9,92
56 0.83 6.20 2.15 2.158 30.21 9,92
57 . 3.76 21.20 . 3.10 3.104  42.15° 9.92,
58 .51 7.80 2.10 2.107  29.61 9.92
59 .81 6,50 3.20 3.260  41.704 9.92
Tobal ~91.01 °©  488.65 . 101.60 2090.6% 584.10

Average 1.75  8.28 - 3.920 T 3543 9.927
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Table 7 Consumptive use of water by rice
SL. Name of . Place Period Consumptive use of water
No. Researcher by rice (inches)
” Boro Aus Aman
1 FaQ ~ imla expt. . '
station 1958~62 44.18 i9.72 31 .51
_‘7 F Huq imle expt.
station 1965-67 38,05 34.80 35.54
'3 Huizing Modhupur 1970 19.00 g -
4 ‘Bigwas & ' ' :
Ali BAU 1974 - 43.70 -
5 Halim BRRI 1976 56.94 - -
6 Idris BAU ' 1977 50.80 - -
~4: Mean | 41.79 32.74 33.53
7 Consumptive use obtained _
by Blaney Criddle method o 37.97 - - -
4
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Iﬂdex

Table 8 Wvapotrenspirstion

(Modifisd Penman Method) -+

- Months B To T H
. B.I./month,{incheg) o

’Jaﬁuary . 2.10
February . v 2.80
March- . “o e 4;70
April e .- 5.80
Mey ‘o 5.90
June . e 4.40
July a 4.30
fugust X .o 4;5O
.Septembeé .. ii. 3.70
October .. . 3.50
Novemberl .o ces 2.50
;'Decoﬁﬁer . - 2-.00

Total .. 16,20 o
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Table 9 Crop ccefficients of different crops
Grow- 1 | 5 1t 12
Crop ing Remarks ' ‘
P I II I - - SU N T S &
Béro 120 HYV 1,20 1,25  1.25 1.30 1.40 1.45 1.50 1.35
135 HYV 1,20 1.25  1.25 1.30 1.35 1.40 1.40 1.45 1.50 1.30
T.4us 105 HYV 1,20 1.25  1.30 1.40 1.45 1.50 1.35
| 1.20 1.20 1.25  1.25 1.30 1.40 1.45 1.50 1.35
L_ 135 Iocal  1.20  1.25 1.25 1.30 1.35 1.40 1.45 1.50 1.30
T.tman 105  HYV 1,20 1.25  1.30 1.40 1.45 1.50 1.35
150 Iocel  1.20  1.25 1,25 1.30 1.35 1,35 1.40 1,40 1.50 1.30
whent 105 0.56  0.60 0.70.1.00 1.15 1.25 1.00 -
Jute 120 0.50 0.65 0.95 1.15 1.50 1.40 1.40 1.40
Pulses 90 0.50  0.70  0.95 1.10 1.1C 1.10 0.95
Oilseed 90 0.50  0.65 0.95 1.10 1.10 0.95 :
Others 90 winter Veg. 0.40 0.50 0.80 0.90 0.90 0.70
Others ' 90 S.Ves. 0.40 0.65 0.80 0.90 0.95 0.85 - |
Sugarcane 12 months 0.60  0.80 0.90 1.00 1.20 1.30 1.30 1.30 1.30 1.30 1.30 1.25 1.20 0.95
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Tabie 10 Calculstion of consumpiive uge of_Water by Modified Penmen method
Crop : Boro HYV IR - 8, BR - 3 of 135-dey's growing period
Month "' December January February March April May - June
. Remarks
I - IT I 1T I 1T I 1T I I IT I 1T
Grop L0 L B | ‘
_‘fac,tp';_x_‘ - 1.25 1.25 1.30 1.35 1.49 1,45 1.50 1.00 1.00
Bto in o 2,10 3.80 4.70 7 5.80 5.90 4.40
- ET{crop) ) 0.60 1.32 1.75 .82 3.17 3.29 4.21 4.35 3.84 1.48 f Consumptive
: : -use.
" Conulative o
consumptive 0.63" 1.95 3.70 3.52 8.691 .98 10.98 20.54 24,738 5 .56

use

Total 0.63 1.32 1475 1.82 3.17 3,29 4.21 4.%5 3.54 1.48 " 25.86 in.
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Table 11 Calculation of consumptive use‘of‘watgr by RBlancy Criddle method
Month January February " March April - May June
— : : - e Remark
I IT I I1 I IT T IT I I I I1

Patternlif//// ,////7
Percent day
time hours '

P 7.58 T.17 8.40 8.60 9.30 9.20 -
Average
tempera-
ture,oF 67.30 71.60 79.05 83%.65 84 .55 83.45

+
Consump-
tive use .
factor 5.10/2. 5.13 6,64 7.19 7.85 7.68

T ' '
Crop ‘ .
factor k 1.20/2 1.25 1.25 1.30 1.35 1.40 1.45 1.50 1.30 1.0/2
Consump- _
tive uge 1.53 3.19 3.21 3.33 4.48 4.65 5.12 5.39 - 5.10 1.96

u . X . . :
Cumulati- - P
v _ | _ .
pive uee 1-53 472 7.95 11.26 15.74 20.39  25.51 30.90 35.00 37.96

Total _ |

37.96 in
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canal

; Table 12‘Evapofation loss from irfigation canalg - . ‘ | ' 88
Name of Length Average Area of Depth of evaporation Volume of water evaporated
(ft) width of evapora-

For irriga- For arowing During irri- TRroushout THS uring

DI-2

water ting ion riod as0on ntion ri growin easo ainsg
urface eurfocs  BORRTTIOT TR ThameRyTol TR 2 " period
KR-1 24220 13.00 7.20 0.83 1.55 5,98 11.16 5.18
' NR-2 19370 10.00 4.45 0.83 1.55 3.69 6.90 3,21
DI~ 27300 15.00 9.40 0.03 1.55 7.80 14,57 6.77
DI- 12000  9.00 2.48 0,83 1.55 2,06 3.84 1.78
Di~3 56000 8.00 1,03 0.83 1,55 0.85 1.60 - 70075
DI-4 12200  9.50 2.66 0.83 1.55 2.21 4.12 S 1,91
DTo 27000  4.50 2.79 0.83 1.55 2.32 4.32 2.00
Main 37000 125 106 0.83 - 1.55 87.98 164.30 76,32
Tbtal

112.89 © 210,81 97.92 -
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Table 13 Eveporation loss from drainage channels ’
§i§§n2§ L??%gh £§§€iggf éﬁg%ogg_ Depth of evaporation Volume of water evaporated
_ water ting sur- During Irri- Throughout During 1rri- Throughout During
gurface face gation period the growing gation per- +the grow~ drainage:
(ft) (acre) (ft) season iod ing season period
~ (ft) (f%) %ft) (acre-ft)
Primary-1 = 33400  29.25  22.62 0.83 1.55 18.77 35.06 16.29
Brimary-2 24200 25ﬂ75 14.31 0.83% 1.55 - 11.88 22.18 10.30 |
Fatullah 8350 17.50 3.35 0.83 1.55 2.78 5.19 2.41
pagla 9190  20.00  4.22 0.83 1.55 3.50 6.54 3.04
Secondary-1 3340  13.75° 1.05 0.83% 1.55 0.87 1.63 0.76
Secondary-2 9185 16.50 3.48 0.83 1.55 2.89 5.39  2.50
Secondary-3 11690 16.00 . 4.29 . 0.83 1.5 3.56 6.65 3.09
Secondary-4 7520 15.75 2.37 0.83 1.55 1.97 ' 3.67 1.70
Secondary-5 12530 17.00 4.87 0.83 1.55 4.06 7.58 3.52
Secondary-6 3340  16.50 1.27 - 0.83 1.55 1.05  1.97 0.92
Total 61.85 ) 51.573 95.86 44.33
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Table 14 Seepage lass from main canal

: Water By Cumulztive Rainfall Cumulative
Date - level rati evaporation  (in)’  rainfail
. in 1t “(in) in) . . (im)
(PWD) E -
TATT 5479 o Lo R
8-4077 15-456 _.Ol"112 00009 0004 0-003
9.4.7F 15,446 0.133 0.020 0.35 0.032
10.4.77 15,567 ...0.000 0.020 1.78 0,181
¥ . —— . _
From page 42
Wf + B + Sp ~ K = yri -
(1)" '15.456 + 0.009 4 sp - 0.003 = 15,479
or SP = 0.017 ft. for one day
(11) 15.446 4+ 0.020'4 sp - 0.032 = 15,479
or SP = 0.045 ft. fopr » days
+. (1ii) 15,567 + 0.020.+ 8P - 0.181 = 15.479
or 3P = 0.073 ft. for 3 days
Cumulative 'SP = 0,135 ft. for 6 days
SP = 0.0225 ft. for a qay
= 0.27 in. & day
{“
i.
|
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‘Table 15 Properties of soils of the project area
ﬁ*&‘: .

SL.  Reach length of Name and No.6f Texbure of Permeability
No. mein canal .801il associatién soil (ft/sec)
1 1855 Demro-Jatrabari Silty clay 49.95%10-8
-3 loam
| 2 7920 Demre-Matuail — Silty clay 46.90x1 Q=8
Y =4 : loam
3 20726 Siddhirgen ] Silty clay 48.10x10~8
-7 loam
4 6499 Disturbed Silty clay 46.3%%10°8
: -10 ioanm
Total 3700
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Table 16 Seepage loss from main canal
’ 4= 1.875 from Fig, 14
= 33,69 o
SL.No. Month Average.grqund_\;’;v_e;j@ge W.L. Bed level. in Depth t ¥idth of water
o water level in ip main canal mgin canal in G.w, T, « - surface
£t in £t .. T (ft) (f1)
(PWD) (PWD) (PwWD) _
1. 3 4 _ | 5. 6 7 .
A January + 3,73 + 15.50 - 5.00 1.77 35.517
2 Februsry C+ 3,51 ~+ 15,50 ~ 5.00 11,99 35.97
3 March + 4,22 + 15,50 -~ 5,00 11,28 33.84
4 aprileg + 5.89 1550 5o 9.61 28.83
“Aversge + 4.34 + 15.50 _ 5., 1116 33 44
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Contd.

For Reach length of soil Associztion =3 - For reach length of soil Association - 4

SL. Permeability g = k(b+id) Reach Loss of  Permeability q = k(b+Ad) Reach Ioss of

No. K (cfs/ft) length water for K (cfs/ft) length water for

‘ (ft/sec) (ft) reach (ft/gec) (1) reach
(cfs) : (cfs)

198 9 10 11 12 13 14 15

1 18.85x10°2  29.30x1072 1855 0.055  46.90x10™  26.90x10™8 7920 0.21%

27 49.85x107°  29.10x107° 1855 0.054  46.90x10™C  27.40x1075 7920  0.217

3 49.85x10°C  27.40x1072 1855 0.051  46.90x10™°  25.80%107° 7920  0.204

4 .49.85x10™C  23.30x107° 1855 0.043  46.90x10™C  22.00%10"2 7920 0.174

- Average

*



Contd.
For Reach length of 8011 Associn tlon -7 .. For Reach length of Soil Associztion -10 ‘Total Loss
SL.. Permeability q = k(b+4d) Reach Loss for Permeablllty q = k{b+id) Reach Loss of :
o. X (cfs/ft) length the reach X (efs/ft) length water for Crp

(ft/sec) | (£t) (cfs) (ft/sec). (ft) - the reach ————
e e (cfg) *  cfs There-tt
(A TR 17T 1 19 .20 21 22 23 24 25
1 48,101{10_8 27..60x107° 20726  0.572 46.33x107° 26,60x1o'5 6499 0.173 1.013  62.81
2 48.10x107°  28,10x10°7 20726 0.582  46.33x107°  27.10x1070 6499 0.176 1.029  57.62
3 . 48.10x107%  26.50x10™° 20726  0.548  46.33x1070  25,40x107° 6499 0.165 0.968  60.02.:
4 18.10x1078  22.5x1077 20726  0.467  46.33x1070  21.70x107° 6499 0.141 0.825  6.60

Average

187205-
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Table 18 wﬁter level in river intake (Lakhyé river);ft(PWD)

_ Year: 1977
~ January February March  April May June
1 2,40 1,95 2,43 4.10-  5.50 10.10
| 2 3.40 2.25 2.27 5.00 7.30 10.30
v 3 3.20 2.13 2.12 5.30:. © 6:70 10.35
4 2.85 2.55 2.40 5.85.°  ¢7.55 10.75
5 . 3.10 2.70 2.85 ©7.05 770 11.10
6 3.25 3,00 3,57 7.00 8.10.  11.28
7 3.55 2.7 3.57% 6.40 8.30 11.45
8 3.60 2.80 3.90 6.25 8.30 - . 11.60
9 3.80 3.94 3.88 6.15 8.15 - 11.80
10 3.50 2.65 3.95 6.05 8.15 11.95
11 3.53 2.50 - 3.70 5.50 8.20 11.90
¥ 12 3.45 2.40 .3.40 5.06 8.15 12.00
173 3,40 2.24 - 5.5% 10.2% 12.15:
14 3,25 2.34 2,90 5.20 9.65 12,15
15  3.00 2.35 2.90 6.04 9.05 12.25
16 3,20 2.50 3.15 6.35 8.82 12,20
17 3.15. 2.75 - 3.55 6.25 8.45 12.70
18 3,00 2.97 3.65 6.25 8.85 12.80
19 3,22 3.15 3.55 6.00 8.60 13.00
20 3.35 3.36 3.60 6.10 8.80 13.88
O 21 3.28 3,60 3,73 6.25 9.05 . 13.1%6
22 %.00 3.38 3.95 6.00 9.00 13,40
| 23 3.86 3.30 3.80 6.20 8.92 13.45
; 24 3,00 3,26 3.40 6.00 8.70 1%,55
25 2.95 3.20 3.25 . 5.60 8.80 13.50
26  2.78 2.95 3,32 6.45 8.80 13.62
27 2.60 2.55 3,10 6.%2 8.85 13.70
28 - 2.30 2410 3,05 6.10 9.10 14.00
29  1.96 - $.20 6.20 9.40 13.80
} 30 1.48 - 3.28  6.25 9.70  14.20
31 1,65 - 3,07 - 9.70 14.20

Totf'll:93.38 77.52 “ 101.17 . 178.80 255.45 386.26
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Table 19 wWater level in Buriganga river, f£t(PwD) o
- ' - - Year: 1977

Debemm i Monthg o - -

. January - February - . March ' = April May June
1 38 2,65 2,55 .- 4.22 6.93 -

2 7325« 0 2.85 3,00 5.1 7.00
.3 7320 . 2,95 315 15.50 7.7
Y4 4.00 3.05 3,00 5.97 7.50
5 4.00 3,05 3,10 6.35 7.60
6 4.22 3.22 3.20 6.72 7.75
7. 4.65 3.53 3,67 6.72 8.32
8 4.67 - 3.30 3.70 6.70 8.40
9 - 4.60 3,02 407 6.77 8.42
10 4437 3.02 4.00 6.52 8.17
11 4.15 3.00 3495 5.80 8.07
12 4.00 2.88 3.90 5.72 8.25
¥ 173 3.75 2.98 3.37 5.70 8,45
14 3.60 2.87 3.50 . 6.07 8.70
15 3.75 2.80 3.12 6.30 . .8.30
16 3.90 3,02 . 3,45 6.42 8.72
17 4,08 3,40 3.65 . 6.60 8.95
18 3.95 3.95 3.95 6.45 8.80
19 4.05 4.12 4.17 6.35  8.70
20 . 3.90 4.30 4.35 6.25  9.00
21 3.80 ' 4.55 4.50 £.10 8.85
¢ 22 3.60 1.27 4.50 5.95 8.90
_ 23 3,45 4,20 4,25 5.88 8.95
24 3.33 4.00 4.12 6.00 9.05.
25 3,20 : 3,60 3.85 5.95 9.10
26 3.02 3.70 3,80 5.75 9.10
27 2.98 . 3.05 4.20 5.95 9.20
; 28 2.85 - 277 4.37 6.10 9.30
“ 29 2,72 - 4.10 6.15 9.30

30 2.55 - ' 4,05 ' 6.65 9.82

. 31 2.45 - | 4.20 - 10.02 -

average3.09 T 2,79 U 4.8 605 9.24




Table 20 Water 1evel of perlpheny rlver and progectarea
A Iverage water level ,: Tead difference.

Buriganga Takhyarrojec rogec rojec
. B ft Rl ft 'Lakhya Buriganga
reriod - Momth-Date  (puny (byp) (pwp) i(£t)  (£%)

1-10 4.0 3,27 3.60 +0.33 .+ 0.41
X ’ JAan. 11"20 3-91 3025 4-42 -+ 1-17 + 0.51
¥ 21-3%1 3.09  2.62 5.84 + . 3.22 + 2.75
. C 110 3,06 2.67 4.4 + 1,74+ 1.35

SITiERT pen. 11,20 3533 . 5. 3.99 + 1.34 + 0.66.

. 21-28  3.79 5.03 4,39 4+ 1.36 + 0.60°
1-10  3.34 3.04  4.24 +1.20 4+ 0.90

Mar, 11-20 3.74 3.36 5.26 +1.90 + 1.52

21-31  4.18 3.38° 5.97 .+ 2.59 4 1.79

CApr. ick 4493 5.06 5385 + 0.86 4 1.83

o werege - - 1.65 .23
. 510 6.63 6.48 6.38 - 0:10 - 0.25
Apr. 11-20 6,17 5.85 5,63 - 0.20 - 0.54
. 21-30  6.05 6.14 5.6 - 0.53 - 0.24
- Drainzge 110 7.73 7.57 6.12 - 1.45 - 1.45
Mey  11-20 8.58 8.85 5.98 - 2.87 .- 2.87
21 31 9,24 0.09 76;64 = 1.45 % 2. 45

Average o T . -1.37 - 1.41- _ 7




P
Table 21 fmount of water dra;nedﬂdﬁt"by”giav;f§5-flow
SL. Date . - .. Discharge
No. _ L . (acre-ft)
1 19.1.77 oo ' - 78,37
2 30.1.77 e ' 114.28
3 31.1.77 . ; 105.06
¥ 4 1.2.77 .. ~80.09
5 5.2.77 ... . 104.62
6 6.2.77 ... 56.57
7 7.2.77 .. 28,52
8. 15.2.77 . 64.16
9 16.2.77 e 61.46
10 17.2.77 ... 32,94
11 25.2.77 - 41.%2
12 26.2.77 . 51.05
N 13 27.2.77 e 84.08
‘ 14 28.2.77 .o 69.69
15 1.3.77 ... 4B
16 11,3077 .. 75.66
17 12.3.77 .o 8%.68:
18 13.3.77 e 82.49
19 14.3.77 . 37.07
20 15.3.77 e n 3%.10
21 16.3.77 e L 4T.M
22 28.3.77 ... 49 .41
& 23 29.3.77 e 111.76
Ir 24 30.3.77 e 51.87
. 25 31.3.77 ces . 84.41
F 26 1.4.77 e . 66.43
27 2.4.77 .en 60.95
28 3,477 . 21.01
29 4.4.77 e 26.33
30 6.4.77 SRR Lo- 17221
¥ Total: . 1824.61

As there were two vents in operation,
.Total drainage disposal = 1824.61 x 2
3649.22 acre~ft.-

n
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Table 22 smount of water drained out form the project (by_ﬁﬁmp)

mte  Amoint ambunt

o (acre-ft) ' . Date | (acre-ft)
5.4.77 34 .71 5.5.77 4.70
6.4.77 72.75 6.5.77 41.25
| 7.4.77 348.00 75377 40.45
¥ 8.4.77T  421.66 8.5.77 68.10
9.4.77 - 287.20 9.5.77 27.56
10.4.77 333.96 10.5.77 -
11.4.77  302.40 11.5.77 73.80
12.4.77 129.24 12.5.77 275.00
13.4.77 227.35 13.5.77 529.25
14,4077 288.40 14.5.77 670.44
15.4.77 536.87 15.5.77 720.88
16.4.77 52.00 16.5.77 650.88
¥ 17.4.77 504 .00 17.5.77 599 .28
18.4.77 346.56 18.5.77 450.45
18.4.77  274.93 ) 19.5.77 462 .40
20.4.77 172.56 - 2035.77 514.14
21.4.77 86.40 21.5.77 80%.30
22,477 87.06 22.5.77 821.69
23.4.77  100.94 23.5.77 - 751.68
24.4.77 87.06 24.5.77 - 671 .52
25.4.77  43.59 25.5.77 - 612.48
)? ( 26.4.77 28.64 26.5.77 660.00 |
oo 27.4.77 - 27.5.77 - 448.48
h 28.4.77 28 .84 28.5.77 640.32
) 29.4.71 - 29.5.77 - 631.68
‘ 30.4.77 = 30.5.77 - 422.72
- . 31.5.77 : 640.80
15,71 43.55 Totals 17163.6 acre-T4
2.5.77 - 86.28
3.5.77 42.57
y 445,77 69.95

et .



Table 23 Dead  storage in drainage channels e T T : .
Name of dféinagé Length-ﬁveragé' Averége Initi§11  Initial Twinal Final gtorace
channel 7. (ft) . channel channel - storage  storage storage Sf

- ‘gection section - - 8i Si Sf.
upto ini~ wupto final S
.tial water water level

tevel (e62y  (£42) (£87) " (acre-££)(££7)  (ncre-th)
Primary-1 S 033400 0 115 229 5841000  88.17 7648600 - 175.59
Primary-2 24200 83 191 2008600  46.11 4622200  106.11
Patullah Khal 8350 29 97 242150 5.56 809950 18.59
‘Pagla Khal 9190 31 103 284890 6.54 946570 21.73
Secondary-1 3340 29 77 96860  2.22 257180 5.90
Secondary-2 9185 - 34 103 312290 7.7 946055 21.72
Secondary-3 11690 34 81 397460 9.12 946890 -  21.74
Secondary~4 7520 35 . 85 263200 6.04 384300 8.82
Secondary~5 12530 65 134 814450  18.70 1679020  38.54
Secondary-6 3340 48 116 . 160320  3.68 387440  '8.89

Total: ‘ T T 933 - 427.63
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p
* Table 24 Seepage loss from the lateral canal DL 3 o
SL. Distunce Reach Discharge Lo&s in the wgter loss per ft
No. from off length 0 . reach _ber day in each
take _ S ‘reach
(ft) (ft)~t (£t) {cfa) - - (efs) |
. ' _ 2125 0:25 10:165
2 2125 © 10.35
1545 2 0.15 8.390
3 3670 - 1o.20.
1930 - 0.24 10:74
4 5600 9.96
Total: 5600 LA 0464

, Efficiency for whole length -16%%3 = 9%.96 percent
¥ Ioss for the whole length 10.6 - 9,96 = 0.64 cfs.
 Loss per foot per day 0.64x60x60x24 /5600
0.987 cft. '

{3

1

¥
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Table 25 Topogrﬁphlcal feature of the proapctarea

SL.  Contour m', Cumulative  Cumilative

No. level in - area volume
 Tt.(PwD) oo o..{acres) ~ (acre-£t)
1 5 o 0
2 i 750 375
¥ 5 7 2350 1923
4 8 4600 5400
5 9 8600 12000
6 10 11500 22050
7 11 12400 34000
8 12 " 12900 " 46650
3 13 13260 59730
¥ .10 14 : 13500 - 73110*{
e
)



Table 26 Distribution system of the project area

104

SL. P e Zength _Commaﬁd Irrigable Irrigating
No. Name of canals (£t) area ‘ared area -
(acres) (acres) {acres)
1 Main canal 37000 18401.25 15124.73 12977.3%6
2 Lateral canal-DLi 19600 2737.68  2648.80  2073.40
3 ILateral canal-DL2 7700 1105.75 933,09 771.09
4 Iateral canal-DL% 5600 842.24 755..00 612.00
5 Lateral canal-Dr4 9200 1288.98 1142.68 . 886.26
6 Iateral canal-NR 19500 2807.04 2318.92 1757.02
7 Iateral canal-NR2 13800 ~ 1680.30 1570.30  1260,35
8 Lateral canal-DR1 12800 3033.48" " .2537.29  2042.05 ..
9 Ilateral canal-DR-2 9500 - 2394.66 1947.07 1568.83
10 Lateral canal=-DR3 2000 478.40 . 302.15 259.10
11__Dire§t‘t@rnput leos; 27200 2047 .19 2042.19 1747,12
Total: 18401.25 15124.73 . 12977.36
Area T 12040.25 . '9884.40 8719.14 .
Area II 6361.00 5240, 33 4258.22 .
Total: 18401.25 12977.36

Gross area of the project:

Area I = 14500 acres
Aree II = 6100 acres
Total: = 20600 acres

15124.73
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Table 27 Deseription of” 5011 in Dacca—NarayanganJ -Demrza
Pr01ect (Area I) o ,

SL.No. of soil Name of. soil Depth rof Texture of Average

No. agsooia- associntion soil layer soils . -texture
tion - (in)
0~3 Silty loam
1 Payanti-Kazla g 23 gii?§12?§y Silty clay .
23-54 Silty clay o
0-3 Silty clay
3-5, Silty clay -
2 Jatrabari-Kezla 5-11 Toam Toam
- : o 21=27" Silty loam
A 27~ 40 Sandy loam
0-6 S8ilty clay loam
612 Silty clay loam
3 Demra-Jdatrabari 12«19 Silty clay Silty cluy
: 19-34 Silty clay loam 1loam
34-43 Silt” )
03 Clay loam:
_ 3-5 Clay loam’
_ 5-10 Silty clay loam .
4 Demra-Matuail 10~21 Silty clay loam Silty clay
2131 3ilty loam loam
31-44 Clay
44-50 3ilty loam
_ 0= Clay
_ 4-6 S3ilty clay o
-5 Silmundi 6-11 Clay - Clay
R 11-36 Clay .
36~60 Clay
0-6 Silty clay
' 6-11. Silty clay )
6  Jalkuri-Godnail 11-18 Silty clay dlay
18-34 Clay S
34-60 Clay




1.06

Contd. e e L .
C i b . )
SL. No.of scil Name of soil Depth of Texture of. Average
No. association association soil soils texture
o o B layer ... .. .. -
{(in)
0-3 Clay
3=5 - Silty clay
‘ 5-11 Jilty clay-
7 7 Siddhirgen j 11-21 Silty clay sSilty elay
21~3%2 Silty loam Zloam Do
32-37 8ilty clay  “
37=-44 Silty clay. loam
44-50 Silty loam
0-4 Silty clay loam
4-8 Clay  .:
8 8 . Jalkuri 8-21 Clay _ -Clay
21-33 Clay -
33-37 Clay
0-2 3ilty clay-
2-6 Clay
. N - .6=-16.. . (Clay
9 : 9 Pagla-Kazla 16=-28 Clay Silty clay
. 28-36 Clay
36-41 Silty clay
41-52 Silty loam. .
52-62 . Silty loam
10 10 Disturbed land Undefined Undefined Silty ola

loan :
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