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CHAPTER - I

IN'l'RODUCTION

j , ..

The pressure for developm"nt and the need for addi tionaJ:
food supply are causing the rapid expansion of irrigation
throughout the whole 'lorlO. This is particularly true for the
cormtries like Bangladesh which is passing throur:h the acute
shortage of food. She has embarked on a real tough line for
producing more and more food from her ,limited and dwindling
agricultural lands adopting all possible means of increased
production.

The agricultural scientists and irrigation engineers have
shown that one of the quickest 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
reluctant to use irrigation water, but now-a-days they are very
much inclined to 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 meet tho food crisis
and nutrition gap, very large sums of money have been invested
in irrigation projects in Bangladesh dUl;'ingthe last few years.
It is, hmvever, being realized that the cormtry is not obtaininl7
the full benefits which these projects were expected to yield.
!l hard headed look at the performa.nce of our irrigation projects
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lead to the inescapable conclusion that the main reason why
aci:ditional produ~tion has not been achieved to the expected~.. ' '

extent is the poor knowledge about efficiencie~ at vario\<s
levels of irrigation projects (Khan, 1976). Unfort\mately,no
such research has already been made to assess the efficiency
level of irrigation projects.

Poor planning and design practices at farm level cause a
COnsiderable loss of our basic resources at both land and
wa ter; The absence of drainage coupled with heavy 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 proper delivery systems and the failure to level and shape the
farm lands in a proper m~nner results in wastage of great deal
of water which has been impounded at a great cost to the communi-
ty (Khan, 1976). Improper irrigation and excess water suppJ_ymay
waste large amounts of water leaching soil nutrients thereby
impairing the productivity of the soils. 1}ater for irrigation
and other uses is becoming more and more valuable due to the
increasing cost of irrigation project and a linited supply of
good quality water. Efficient use of irrigAtion water is an
obligation of each user. No man has the right to waste water
which another man needs. Therefore, it is a must to learn the
degree of water utilization in irrigation projects.

,
"
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\'1ith this view a case study h,'3s.been tak~h up to assess
the water utilization level (wa'terutilization efficiency)
of the Dacca-Narayanganj-Demra Project with the following
objectives:

(i) To determine the conveyance efficiency of irrigation,
(ii) To determine the application efficiency of irrigation,

(iii) To determine the consumptive use efficiency of
irrigation,

(iv) To determine the overall (project) efficiency of -. ,irrigation, and ~
(v) To determine the distribution efficlc'rlCY'of irrigation.
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CHAPTER - II

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 for more than 85
percent of thG total consumption of watGr controlled by men.
The studies on its use and utiJ.ization are most vital and
modern allover the world. So far, extensive studies in these
fields have been made to assess the water utiliza~ion level
in different irrigation projects and to determine ."hen,how
and how~much water would be used for optimal utili7.ation to
sustain itsbenefitSo-However, a comprehensive survey carried
out by FAO (1971) shows that in many irrigation projects only
40 percent of water divertf,d at source fanally reaches the field.
The application efficiency of the irrigation is generally ;<ound

60 percent. This is further reduced due to water conveyance and
distribution losses (FAO, 1971). Overall project efficiency as
low as 20-30 percent are common in the less developed countries,
when management of water is virtually neglocted;

It was presented-at the Water Use Seminar, D:_~.::::['ous,sponsored
by FAO -(1972) that the magnitude' of water loss ranges from 20--80

percent of vTaterwhich is delivered by different irrigation
system. An attGmpt was also made to demonstrate the magnitude
of water losses, shown in the Table below, for four typical
alternatives of systems and different rating of system and
field water management.
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Table for losses of irrigation .rater and project..efficiency'
System of-irrigation Rating

.of mana-
gement

Convey-
ance
losses
L in%
of T

,App;Llcation:Losses,S'.
In%' .. In%
of F 'of T

Total
Losses
L+S

Project
effici-
ency %

18 '28

32 52
30 80

Canal not work with
surface irrigation

Canal net work with
sprinkler irrigation

best
good
fair'.poor
best
good
fair
poor

10

20
50

10
1 5
20

20

40
60
1 5
25
35

1 1
21
28

24
36
48

72

48
20

76
64
52

Pipe net work with
surface irrigation

Pipe net work with
sprinkler irrigation

best
good
fair
poor
best
good
fair
poor

5
10
1 5

5
10
1 5

20
30
40

15
25
35

19
27
34

14
23
30

24
3749

19
3345
-

76
63
51

81
67
55

Where L is conveyance losses and S is.application losses;

!percolation (S)

Field

evaporation (s)

FCanal

evaporation(L)
t

Where L

seepage (Te) L 'percolation(L)
seep~e(s)

== Evaporation(r,) + Seepage(r.)
+ Percolation(L)

and S == Evaporation'(S) + Seepage(S) + Percolation(s)
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In spite of these, to review the studies on water utilization
eff'iaiency of irrigation project in Bangladesh, it goes without
saying that no 'studies of such kind have previbusly been made
before this study taken up 'in the Dacca-Narayanganj-Demra Project
in 1977. However, another consistent study on "Water Use and
Adequ£:cy"of the project was conducted by Mr. C.M.A.Khan (1978),
during the period of rice culture in boro-season,of 1978. In
that stu,dyMr'.Khan determined cmly the overall water use effi•.
ciency of some sample areas within the project and not all the
component irrigation efficiencies at different stages of vlater'
regulation. Here it is important tb note that the terminology
of water use efficiency of the project in that study was defined,. . .

as the ratio of water used by the proj8ct as seepage-percolation
plus evapotranspiration to the amount of water diverted for the
project plus rainfall within the area. ,\/hereasin the present
study, the termionology of water utilization efficiency of the
project has been defined as the ratio of wat8r eff8ctively used
as evapotranspiration by the project to the amount of water
diverted for the proj ect 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 D~1. Similarly, for
lateral canals DL-3 and N~t,it ranges from 43 to 93 percent
wi th a seasonal value of 66 percent and 30 to 97 percen t with
a seasonal value of 62 percent respElCtively. 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 - .III

BASIC CONSIDERATIONS

WATEn UTILIZATION EFFICIENCIES
Generally speaking water utilization efficiency of an

irrigation project is the ratio of tho quantity 6f water
effectively used (i.e. consQmptiv6 use of water) by crop
fields to the quantity of water diverted from the source
for crop production plus rainfall in crop fieli1s of the

, \
J

project.

The project effic be split up into several

--+

component efficiencies at different stages of water
regulation.

The efficiency in the first stage is the conveyance
efficiency, which is the ratio between the quantity of water
delivered into the farm and the quantity of water diverted
from tho source. It.can be expressed as _

Ea = Wf
Wr X 100 ... (3.1)

Where Ea is the conveyanc e efficiency, 11lf is the quantity
of water delivered into tho farm and Wr is the quantity of
water diverted from the source.



The efficiency in the .second stage is the application
efficiency, which is the ratio between the quantity of
water applied in the cropped area and the quantity delivered
into the farm and can be expressed as

Eb X 100 (3.2)

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
consumptive use of water by cropped area and the water applied
in the cropped area, and can be expressed as----

Be = Wc
Wa 100

-j

Where Ec is the consumptive use efficiency_ Wc is the consump--
tive use of water by cropped area and Wa is the quantity of
water applied in the cropped area.

Now 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----

Ep = (Ea.Eb.Ec) 100 ... ....
1~us the ratio of the ccnsumptive use of the project to the
total supply for the project is the overall efficiency, and
.can be expressed as----

Ep =

/
eur x ... (3.5)
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Where, Cu = consumptive use of water of the project ,and
lie_-I total supply of water for the project .

. >-f

Now the effic_iency in the irrigation project which is very

important from the angle of project water management, is the

water distribution efficiency that represents the extent to

which water is uniformly distributed allover the project.

The mathematical expression for water distribution efficiency

is
Ed ~ (1 - Y.. )

d 100 (3.6)

,
\.

\1here Ed is the water distributi-on efficiency, y is the mean

deviation of depth of water stored from the average depth

. during irrigation of crop fields and d is the average depth

of water stored during irrigation.

FACTORSAFFBCTINGEFFICIBl'TCIES

The water utlliza t;Lon efficiencies .of irrigation pro j ects

.are depcmN,ent on the standn.rd of degree of water management

within the'project which controls the losses of ,Tater as

evaporation, seepage, percolation.and surface run-off from

the project area; Ho,Tever all these parameters are controlled

by the development features and physical conditions of the

project whi.ch can be summarised as follows:

Distribution System:

Water distribution system'is a 1;1ain factor in evaluating tho

water losses and regulation of the project. Thus WhBnthe watG~
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supply _is regulated _and distributed viith various method of

irrigation such as flooding irrigation, continuous Or rotafiona:~

irrigation through lined or unlined canals, sprinkling i.rrigatinn

etc. ,t11e losses of irrigation water will vary from method. to

method within a considerable range. In case of unlined canals,

a valuable percentage of total supply _s",eps and percolates

through the canal soil surface. As such when the cana~~s

it seeps and perco.,

'.,.

)-'.

latos relatively less l-rater than that in the case of ombankment--

constructed cEulal. But the water lost as seepage from the l"tter

case Ihay partially goes to the cropped field on both side.s of

the canal rather than direct going to deep ground. On the othor

hand, in the former case, there remain a part of water in the

canal as dead storage.

SOils:

Soils are solely responsible for storing water and mnJdng

it available to plants. If the soils are sandy, the major part

of irrigation wnter will be lost as seep:>geand percolation

during the period of conveyance as well as from crop fields

after storage for plant cons~~ption. On the contrary, in case

of fine textur"d soils, less water is lost and higher stor",ge

is possible in eve~y stage of water regulation. Thus for a _

particular method, especially for check-basin-flooding method,

soils nature and properties can give the index of irrigation

efficiency to a great extent.

•
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Topography:

Due to variation in ground levels throughout the project
and higher elevation of ground surface from the grounu water
table, water regulation in the project becomes tedious and
hampers the uniformity of the distribution. Thus when the
depth to ground water table from the ground surface is more,
more water is lost to fill up the porosity of soil and more
water seeps from the project area. In addition, when contour
levels vary from points to points. water,SllPplied into the
fields seeps from the higher plots to the lower' plots where '4-l"

~-

,"~'

accumulates and creates an acute problem in proper utilization
and drajnage of water. Under such condition. the lands at
higher levels suffer from under moisture and the lower lands
from inundation.

Dra:il-lageSystem:

When there is a draL~age system of higher density, a higher
percont of irrigation water drains out from the irrigation
fiolds and low irrigation efficiency results.

Cultural Practices:

Water utilization efficiency, to some extent, is controlled
by cultural practices. Thus if tho lands are ploughed repeatedly
throughout the year at sufficiently low moisture. the infiltra-
tion rate of soils becomes high. But when the lands are plouC';hed
with a thin layer of water on the ground surface, due to stirring
action of soils, silt and clay particles gradually settled
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below the root-zone and forms a hard impermeable plough pan

l'1hioh impGr1sthe percolation of water from around surfac e. Again

when the .1ands:.'a1'ePlough~'d'deeply and plough pan is crushed,

water percolates very rapidly and a huge quantum of water lvastcF

Operation and Maintenance:

~Iater utilization of a project is greatly influenced by

operation and maintenance of various wator r'egulating systems

(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 iL

various ',(ays such as seepage-percolation, free evaporation, run-

off etc. Similarly when ,mtGr controlling structures are not

properly. maint~ined and operated, a SUfficient quantum'of water

may be lost;

.HydrometGorological Condition:

The consumptive use of W8.ter highly depends on hydrometeoro-

logical. condition of "rOWingseason such ~),stemperature" relativ<:

humidity, wind velocity, duration and intensity of sunshine etc.

Project Administration and Management:

The regularity and. uniformi ty of allocation and distribution

of water throughout the project mainly depend on administration

policy and individual responsibility. Thus if the management i8

done through cooperative system and the interest is shared

4-, equally by all the P.lembers,then the question of responsibility
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fe~lson everybody in every corner. Which ultimately may becomes

responsibility of none, especially for the countries like OUI'S ...

Again'in our country when water is withdrawn by farmers vIithin

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

.faci1i ties 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 may not be taken up in time as desired

by farmers.

Moreover, .the system of wECtercharges may handle the water

management to some extent. Thus, if it is tax free, irrigation

vlater may be wO-stedby farmers due to their negligence. Al,:ain

the charges are fixed on area-basis and volume-basis, in tho

former case each conSUL,ermay use water lavishly and in the

la tter C:lse the higher land owners loso more financially theil'l

the O1'mersef 10werlRnr',s duo to their disadvantageous position

and ul time.tely the bfmefi t from drain8f;8 viillbe discouraging ..

Crop Character:

If the crops are deep rooted, more water is stored in the

root-zone and more water is utilized than that by shallow root""

crop. "gain in cooseof plants in saturated or 1.rater logg"d 130:':"0

and in unsaturated or dry soils, the former uses more water -Cl,:i~]., .
the latter case. ~oweve~,amount of water transpired depends on

densi ty of crop, stage of growth, type and arrangement of fol:><".

nature of leaves, photosynthesis and so many factors.
,~
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Proximi toY.of Sources:
The project's water utilization ..is-;-to-some extent,

--- ... ' -
affected by proximity of the sources of irrigation water.
Thus if the project is far away from the source; a consider-
able quantity of water is lost while conveying to the farm
from the source especially when the canals are earthen made
or excavated. This factor is highly effective in case of
conveyance efficiency.



CHAPTER - IV

DACCA-NARAYANGANJ-DEMRA PROJECT

LOCATION AND AP~A

The project is located in the south-east suburb.of Dacca city,
and is surrounded by four rivers - the Lakhya,the Buriganga,
the Balu and the Dholai Khal. The whole project is divided into
two part s .-'-Area I and Area II. Area I (shown in Fig. 1) is a
triangle enclosed by road and railroad embankments and countains
14500 acres of land, of which about 9884 acres are currently
irrigable (BWDB. 1977). The rest of the project, Area II, is at
the outside of tho embankment. It contains about 6361 acres of
land, of which 5240 acres are currently irrigable (B~IDB," 197'J) •.

PURPOSE
The Dacca-Narayanganj-Demra Proj€ct is a multipurpose develop_

ment pro ject. During the pre-proj ect period the area was inunl1otE',l.
by:flood spills from the Lakhya and Buriganga Rivers to a.d8pth
of five to fifteen feet in monsoon and suffered from drought in
dry seasOn every year causing serious damage or very poor yield
to crops. As a matter of consequence, the project was designed
mainly for the facilities _._

(i) To provide its ser"ice area with water for irrigation,
(ii) To pro.tect the project , especially Area I, from flooding

.'of Lakhya and Burigr,nga Rivers, and
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(iii) To provide drainagefacil:l.ties by disposinf(i.irrigation
.. '~., -

" ~~>."excess rainfall durin&';mdns:(lOn,for". , .•..'.
'J., " "f "

successful crop product ion especially HYv "rice cul-
tivation throughout the year.

WATER DISTRIBUTION SYSTEM

Irrigation water for the Dacca~Narayanganj-Demra Project
comes
canal

from the Lakhya River at pump hOUse through the intake
\

\ , . .in whic~ water remains almost at the same level of Lakhya
river. Both of the areas (Area I & II) are served with irriga-
tion water supplied by pumping plant. First the irrigation
water is withdrawn and stored in the main canal (Fig.1) from
where water is supplied by gravity flow into the flrea I & It
through laterals and direct turnouts which have taken off from
the main canal. The main canal is actually a huge reservoir
rather than to be a canal. Irrigation water is always stored
within the canai for readily supply andi t rern'l.insalmost
calm and quiet. The full supply level and bed level o~ the canal
are at 15.50 ft (FWD) and -5 .•00 ft. (PWD) respectively. The w.idth
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 turnouts

. J J

run through the crop-fields •.They are usually constructed by
embankments on both sides to maintain the water at a higher
levol above the ground so that irrigation water can be suppJ.ied
through field outlets by grevity flow into the field ditchos as
well as crop fields. The embankments on both side of canals

/'
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contain so many minute cracks and leaks through which water
seeps from the canals into the crop fields. As a result in case
of long lateral canals, the lands at far distances from the off-
take of canals suffer occasionally from inadequacy of water.
The supply is very continuous throughout the growing season
except the days of repairing and maintenance of canals. The
Whole length .of each canal is divided into several reaches for
distribution facilitios.

The farmditch outlets are generally at the level of tho
adjacent plots or field ditches which are earth-cut minor
canals supplying water either by wild flooding from plot to
plot or by scooping .or Don.

SOIL-WATER CONDITION
Soils of Dacca""Narayanganj-Demra Project usually ranges from

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-water relationships

of soils of the Dacca-Narayanganj-Demra Project. iwd the details
of soil texture has been shown in Table 27. From soil texture
view point and experiment the water holding capacity of soils
has 'baen obtained to,be high. So, the applied water easily be
retained by soils for readily consumption by crops. Soils having
been puddled year after year clay particles have settled down" to
establish an impermeable layer tormed as plough pan and resists
water from seepage and deep percolation favouring for maximum
water retention and thereby use of water.
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There ,~re three c'2.ta'gories of land namel V hip-h, medium and

101'1in the project area. The soil-w8.ter condition of irri".3.ted

. plots fluctuates from floodinf!: condition to some point at mois-

ture level betwean field capacity and wiltine point. At first.

water is applied in crop fields (ospecially high and medium)
.'
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1'lhon its moisture level just remains below the field capacity Em

after applico.ti.on of wat"r soils become s2turat.c::l, and w2t',:r

surfcwe comes above the soil surface. The 1'later above tho soil

surfe,ce and within the root-zone is gradually used by crop field'T

ond lost as SGepi.ige, percolation and surface run-off, ,md uli;i-

mco.tolyattains th8 previous moisture lovel 1,ithin the range of

re,s.di.ly ain'1.ilablesoil-moistur8.

The s"turatedzone of soils usu8.l1y exists at a depth of

8.28 inches on averago (Table 6) from soil surface, just before

lvatering which c~.n easily maintain 3. thin film of watsr on the

soil surface by capillay action. As a result constant rate of

evaporation as from free vlc'.ter surf~ce is possible under. such

a SOill':O.t8r condition (Fig. 5).

TOPOGRA.PHY

The whole project ,"trell is not at the s=e levol,r2ther its

different ",roas lie ".t different level:3 forming 2.n uneven topo ..

graphy throughout the proj ect. 11 rG?,listic picture of the pro j C' c~.

topogr~pbical condition has beon presented in the Table 25

And the Fig. 20 also Sl101'lSthe ,c'r,oQ-elev~tion =d volume-

i-' el,w:otion curves of thE, pro j ect. Unri'or'such 'C.n undulccted topor;ra ..

phiC0.1 condition it is very tedious to rcgul~,te W.:".1ter unifor1Y'~..~7'
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in different plots '1t dif.ferent levels as Wetter alwc;,ysmoves

from the higher plots to the lower plots. Here virtu8.1.1y the

major part of ,later lost from the higher plots is ultimately

used by and accumuldtes in the lower plots.

DRAINAGE SYSTEM

The me.in drninage system h<"s been presented in the .Fig.1 ..

The irrigation and drainage systems of this project are absolu-

tely sep2.r,ccte from each other. lni tif'.lly ground weter t'2.ble in'

the project remain i".t hydrost"tic condit jon 1'Tith the riverwC'.ter

. level. Then irrigation starts nnd the rrcl.gulator at pump house

is closed for soil water conservation: The '<Taste part of i'CTiga-

tion 1'Tater grRdually 8.ccumulates in drain'lge channels 8.S1'Tell 2S

in underground s"tur".t"d zone, and the ground water ta.ble wi thin

the project PT2.du8.11ymoves upw'lrd !:md ultimately im'ndctes the

low lyingsre2.s. Thus when inund8.ting w"ter level reClches a

certain level (6.5.ft), the r;ates of the regulator are op.,med

to expell the accumulated excess water from the project into

the intake c=111 by gr~'-vity flow. thep;round ',TE',tertable again

mOVGSdown\vo.rd to o.ttain its hydrostatic condition with ~-iv-er~

And again to retain soil moisture, the To2;gulator at the pump

house is closed to repeat the cycle. However, the drainsge by

gravi ty is only npplicl'cble during the dry . period when the river

water level remains low 2nd permits gravity drainage. And during

the wet period when the river water level remains higher th'1n

that within the b?sin, the excess drainage lend from r~.infGll

run-off is disposed by pu~ps from the b~sinnreQ into the river

Lakhya.
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1"l\TER Bl~IJNCE IN IRRIGNl'ION"PIELD

In. cnse of 101'1 lcmd rice culture, the maximumy.ield is

obtained "Then an optimAl J Qyer of 1>mter on soilsurf:lOe is

ffiQintalned in the rice field;

Accordingly, in the project QreG, 8. specific fe'J,ture of

irrigatod rice culture has become to m:1intain a layer of water

on the field almost throughout the growing season. Under such

a condition ric,e grows like Em Gqw'tic plant. To keep an uniform

layer of water on each plot, each plot is levelled and water is

supplied sufficiently so that after saturating the soil profiles

water surfo,ce comes above the .soils surf,clOe. In rice fields which

EO.repuddled for years, "',more or less imperm(?Qble layer is estab-

lished at 11 shallow depth to prevent excessive water 10s,sGS to

sub-soils. The amount that is used by crop' field is thE! consump-

t,ive use of w.[lter and ,the losse's ['.re seeV'.pe, percol,~.tion=cl

surL)ce run-off. It is to be mentioned th'1"1;the water lost as

percolation, seepage and surface run-off from some plots may be

necessary supply for others.

The hydrologicnlb81ance of a rice fi'old in D3cca-Naraycmp:..,nj_

Demra Project can be formu12ted as follows:'

Qsi + P + Qlsi = S + ET + Odo + Qls + 0so

Where, Qsi = surfacB inflow,

P = rainfall",

Qlsi= sub-surface inflow,

(4.1)

,,
r
I
,

"

S = s~orage of water in and on the soil,
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The hydrolugical balance Of 0 r'ice field can De f"rr:nuloted as fQllows.

0.1 +P + 0/.:, 5 j E+ Odo+01.+0.0
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Osi P E 0.0--- _.
'r T -.- Wot.r layer

., ;.;. ..: ::aora • .. oyer:';':.';" ..... . ..... ....... .. :.... '. ' ...
Ot •.'S

J Puddled layer

Plow &ole

Iron pan

Manganese pan

r 01,;

Odo.

?ig.6

Wher.:_

Hydrological balance .coinp.Jlnents of a rice field.

0,1' Surface Inflow

p, Rainfall

Qlai: Sub-Surface inflow

S:Storoge of water In and on the soil

• .,
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ET = eva.potranspirE"tion,

Qdo= percolation belo1rTt h8 top soil"

Qls= seep,'"ge through the 'GOpsoil bunds, 8.00

Qso= 'surfnc e out flo,,, .

1\11 theefe d2tnils of hydrologlcal' ht~l<:~ncD and vUlter re,g-im'J

in rice field hns bc;en pro3en-,~;"d in the ('Pig. 6).

Thoui2;h,tt is the "enorr,l trend to rr:aint'Jin a flooding l<J)i'cT

'of water on the soil surfac8, but due to hig,h deviation in eTC ,x,,'

'levels from plot to plot , it is vory difficult to flLlfi:'_ the

purpose. As a result, the rel:,tivGly high plots suffer frem

inadequacy of water for optimcll crop' production '2hd the lo1'TOY

onos suffer from exc,;ssive inundatio'n. DUGto which in ,both

,C'lS'cS th2 yields and bccncfiGs are f,~r away from target.,

OPERJ,TION, H1IIl\fl'ENMW1\ AND f,DrHNIJl'RLTION

At present the opeEi,tion and m,",intoncillc;; of the; pToject j_s

divided between sevel's"l sub-divisions of tho B\IDB.

plant's O/i:~1is the rosponsib:i.lit,T of tho l18chanical Equipl",'J:J.':;

Org,~nil1lation (NEO) which is uncJ,nr thc,}Dir'!c'Cor of Genernl

Services. The 2,gricul tural dovGlopment ,rork (inclu(ling supc:r'/:_'

so:::,of fo,rInors in O&l1of fir.leI riitchr,s) is th,J 1"eSpOn8ibilji;y

of th8 DircctorQtc of Land 8,nri Water Use. Th", 0&;'1 of 811 cj_.v:_-'_,.
works (flood Gmbankmants, irrig2,tiol1 '.svste'lr'C:rrddrain8.72 sf"""

is the, rosponsibility of the 13HDB'sChif;f :~n['ineor. Iud ;)01'1," t'

the project is gcnGrQted our), distributod by tho RPDB.
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Obviously the present organizatiOnal set--upfor project I s

O&Mhas some direct adverse effect on the water use in the

project. As .long as responsibility and authority is fragmented

in this manner, optimum efficiency is impossible. O&Nof a multi-

purpose project like Dacca-Narayanganj-Demra should be the dirocc;

responsibil'i ty of a single manager working within clearly defin~,cl

policies ast2blishoQ by hi.sndministrntive supervisors.

In adelition to the staff of BVTDB, local farmers' associ"tionc;

have been orf':::miz(c'd.iith local lCJaders "ho 1,'lorkas liaison per-

sonnal with the BWnB I s staff. Occe.sions.lly. loc::cl farmers arrBuf,p

themselvas for maintainingqnd repairinp; of irrigation canels.

From the very beginning of the project upto 1977, the farmers

were free from any obligation of taxes for water use in their

crop fields. Presently BWDn is going to fix up the water charges

for irrigation, but the basis of charges has not yat been decle-

red.

nfDROMErEOROLOGY

Rc.infall:

Total aver8.ge annual rainfall is about 75 inches. About 75%

of the annual r9.infall f""lls during the rainy se",son from May

through September. During this period the r01",ti ve humidity

r'"mains much hi,:cher them in the rest pElrt of the year.
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Evaporation:

Higher evapor2,tion takes pls,ce durig non-rainy summer dnys.
:During monsoon the rate of evaporation decreases due to clouCiy
sky ~md higher relntive humidjty. Total annual evaporation is
about 40 inches.

Temperature:

The climate of this area is essentially the same of Dacca
and Narayanganj, The cooler weather begins in November and
continues till the end of February. During this period the
temperature may vary from a maximum of 100°F to a minimum of
42
0
y. On set of March the "arm woather begins and continues till

mid-June: This is the hottest period of the year with temperature
varying from SOoF to 108°F. From mid-June through mid-October is
the mo~soon season with temperature varying from 62°F to 102oF.

CROPPING PATTERcT\f

Mllitiple cropping pattern is followed in the project and
the intensity is more than two. Lowland rice culture is practised
all through the seasons of year. Besides rice, sometimes jute,
oilseeds, pulses, vegetables are gro"m as minor crops on very
high lands. Tr:msplantation of BYV rico, especially IR-8,begins
in Boro-season usually from the le,st vleok of December nnd ends

in the mii1dle of January. Here the ",rea under the lateral can",l
DL-3 was trnnsplan ted duririg the first' fortni,ght of January, 1977,

-:t in the Boro-season.
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PROCEDURES

To determine the water utilization efficiency of the

proj ect, . parameters, ,in water management, have been collected,

observed and computea'depending on water management cqndition

during the Boro-Season of rice cultivation in 1977. 'l'h'ese could

be sumarised as follows:

SITE SELECTION

In case of overall (p"oject) efficiency, the Area I of the

proj ect has been, taken into consideration. And from the ,later

balance of the project, the overall efficiency has been deter-

mined.

In case of component efficiencies, due to hugeness of the

project, an experimcmtal area (Fi.g. 1) vlaS taken at the middle

of northern part of Area I 1"hich is served by the lateral canal

fDt-,.} .

SAJI'IPLING TECHNIQUE

The totalcomniand area under the lateral canal DI,-3 is 7~_

acres of 'lhich '612 acres were irrigated in the Bora-season of

1977. And out of 1300 plots, 59 plots were taken to determine

the water application effici'ency" the consumptive use effiCiu),]y
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and water distribution efficiency. The numbers of high. medium
and low plots were 220,926 and 154, of which 10,92 and 7 nos.
were selected respectively for each type of land.

AGRONOMIClili OBSERVATION
The transplantation of IR-8 riCe in the area was'started on

January 1 and continued upto mid of January, 1977. After trans-
plantation irrigation uas continued upto April 5, till the beg-
ining of heavy sho.Ter.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 was
the acute problem rather than irrigation, to raise crop success-
fully. Accordingly, upto the completion of harvesting (31.5.77),
excess water has been expelled from the crop field. The last
fortnight of the month of ~~ay (1977) was the harvesting period •.
The total growing period from 1.1.77 to 31.5.77 was 151 da~s of;

.;- .

which the effective days for consumptive use of water forfthe
crop field was 136 days (as shown below).
~ "Transplan
ting
period;
15 days

Effective eriod for consum
86.5 da s
79 days
Irri ation

42 da s
Drainage peri d(57 da s

Length of growing season(1~f 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 p8riod was
about 50 days.

HYDROLOGICAL, OBSERV PTION
Rainfall:

The rainfall in the pro,iect 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 record
during the crop growing season from Jan. 1 to May 31, 1977 has
been shown in the Table 1.

Evaporation:
The daily evaporation record during the growing season was

collected and has been shown in the Table 1.

D~TBRMINATlON OF WATER ST~PLIED FOR THE PROJBCT
'J'herequired amount of water for irrigatj,on of the .project

was withdrawn by pumps from the Lakhya river into the main c8nal
at the pump house. Water levels at both the delivery and suction

sides were recorded at each one hour time intervaL Thl.:lsthe total
,

pumping head for each of the pumping unit was dete.rmined by
water level difference. Then with the help of performance curve

.of each pumping unit, the discharge was computed for each corres-
ponding head. All these discharge data on daily basis have been
shown in the Table 2. The total amount of water thus withdrawn
is 28051 acre-ft (Table 2).

. '.
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DI'3CHARG.E}lEASURTiR~NT OF LATERAL CJNP.LS
To measure the discharge of lateral canals, suitable sections

through which flow was unidirectional, were selected at the
uppermost end of each of the lateral canals, especially for
DR-1, Dr-2, DR-3, DI-3, DTO-8 and DTO-9.

The discharges of the canals were computed with the eouatior.""'-

Vr
Q = -va; .C=y.C. .... (5.1)

Where, Q = discharge of canal in cfs.
Vr = average velocity in ft/sec. along the depth dr
d = depth in ft, andr,+. C = channel factor

The Fig. 8 shows a section of a channel. For a ch2nnel
flo\>lingsteadily, the r8ia tion between the velocities and the

.'

d .
. i+1

Fig.: t3 Cross-Section of a typical canal
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corresponding depths acr" ss .a chennel remains more or less
same as __

= K Where, Vrand dr are velocity and depth at anyVr
A particular point 'across a channel ' ...•. ,

i.e •.for the Fig. 8

= '= K

Where, Vi = average velocity along the depth di and
Vi+1= average velocity along the depth di+1

Now, the area of and' the velocity through the shaded area
(Fig. 8) are_

Area . b

+
and Velocity = =

K/di+1

Therefore, discharge through the shaded area is---

l:1Q=

'-

Thus the discharge through the whole section be

= K.C: .~.'

=

vThere, 'C bi ,r.C = L~ (di+.di+1) (-V di
Channel factor for the
water .level.

+V-i+1)

given section upto the
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Here it should be not'cd that the channel :factor changes "rith
the ch"Jlge of water level. Thus at different levels of a parti-
cular channel section there are different corresponding ch'mnel
factors ",hich can be presented by a curve shown in "'ip".9. Nov;

for a particular water level h8ving a particu18T energy gradient,
knowing the value of Vr/~drat any point along the channel
section, the discharge passing through the section can be obtain-
ed (BWDB). Accordingly, the discharges of DR-1. DR-2 and DL-3
have been comput2d and shown in Table 3. But the canal DR-3 and
DTOs 8 & 9 being smaller in size, their discharges have beon

Channel 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 Table 4.

However, the velocity and channel factor required for discharge
computation were determined as follows:

Velocity Computation:

The average velocity of flow along the depth at a point of
the cross~section has baen measured by a currant meter. Where
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the depth of flow d is less than 1.50 ft the rea.ding''for a.verage
velociiy was taken at the depth of 0:6Cl.from the water surface.
And where the depth of flow d is more than 1.50 it, the avera,ge
velocity was determined by the mean of the velocities at the
depths of 0.2d and 0.8d from the water surface. ActuaU.y the
initial reading of current meter was obtained 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:

To compute the channel factor required for discharge measure-
ment of the canals DR-1, DR-2, DR-3.and DL-3, the cross-sections
of these canals were surveyed and drawn as shown in Fig. 14. The
channel factors of these channels for different depths of flow,
as per equation

computed, ~Thich have been shown in the Table 5. "Pig. 15 also
shows the channel factor vs. denth curve for the ch2~nels
DR-1, DR-2 DR-3 and DI,-3.

DETERJVIII~ATION OF WATrR APPLIED IN CROPPBD AR!<;AOF Dr.-3
Irrigation water is usually applied in 'each individual plot

by rotational method. Just b'efore irrigation each time into the.
crop-field, the representative soil columns extending .from the
soil surface to the saturated zone "ere coll.ected by thin walled
cylinder of required length. Precautibnwas taken against the
moisture loss as evaporation from the soil by covering with
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polythein bags. Then the soil samples were weighed in laboratory.
After making saturated, the samples were again weighed and the

. . .

additional water required to saturate the soil at field condition
was determined. The volume of water required to saturate a soil
column of particular dimension was converted into depth of water
for the length of the soil colunn•.Then the amount of water on
the soil surface was determinc'd by me['suring the water depth
in each plot with scales ~raduated in inches which were put
parpendicularly in each of the observation plots. The reading of
observation was taken once a day at 9 A.M. and at the time of
watering. Thus the amount of water supplied 1vithin the soil and
on the soil surface was determined and expressed in depth of
inches of 1\Tater,which has been summarised and presentGd in the
Table 6. However, the average depth of water applied in the field
during irrigation period has been obtained to be 35.43 inches
(Table 6).

DETE~IINATION OF CONS~jPTIVE USE OF WATER(rOR AREA OF DL-3)
Consumptive use of water of an irrigation project can be

dej;ermined wi th water b21ance method und(Or sonG con'1ition by sub-
stracting the total losses of the project from the total supply
for the project. However, due to lack of confinement and isola-
tion of the area served by the canal DL-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 watGr for
this area, two other attempts have been made, one, by reviewing
the research data of consumptive use of water for IRRI rice

•...
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during boro season under the same field condition and the other
by applying imperical formulae based on hydrometeorological
conditions of the area and crop character, These approaches
can be described below:

Consumptive Use from Research Data:
'l'heresearch dnta of consumptive use of water of rice field

so far available and studi'?d in B9.ngladesh in different growing
sea"son heve been colJ.ected and compiled in the Table 7, The table
shows that the consumptive use of water of rice field during

. . .

'horo-season ranges from 19 inches to 57 inches with the avera.ge
value of 41.79 inches. However, due to high diversiveness of

values, this might be avoided for ideal application.

Consumptive Use from Imperical Formulae:

There are so many imperical formulae of which .Blaney Criddle
method, Penman method, MOdified Penman method, Solar Radiation
(Jensen and Haise) method may be mentioned as widely known, to

predict the evapotranspiration of crop fields by using hydrometeo-
rological data and suitable crop factor. However, the consumptive

use of water may be tried to be found out by Blaney Criddle method
and Modified Penman method which are extensively used allover
the world.

(i) Modified Penman method: According to Japan International
Cooperation Agency (1978), the Modified Penman method can be
adopted as given below for calculating evapotranspiration index
in the project area;
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ETo = ,v.Rn + (1 - W) • f(u) • (Ca - ed)
*ETo -- C.ETo

... . ( 5 . 2)

net radiation in equivalent evaporation, mm/day,

rrcfen'nce .Evapotranspiration Index, rum/day
(not adjusted)
adjusted' Evapotranspiration Index, rum/day
tempera-~~rc related l'icighting factor,

difference between the srrturatrJd.vapour pressure
at mean air temperature and the rnean9ctual va.pour
pressure of the air both in mbar, and

*l:Jhere,ETc =

Elro

w -

Rn =
r f(u) =

C = adjusting coefficient.
Evapotranspiration index, as shown in Table 8, have bOGn c8.1culn:r,-
ed by adopting the Modified Penman method in reference to the

,-t-

last 10-year meteorological data (1967~1976) obtained at Dacca
Station (Japan International Corporation f~ency, 1978).

Consumptive use of crop field has been calculated by the
following formula:

ET (crop) = ETo. crop Factor ... -.

Where, ET (crop) = Evapotranspiration (consumptive use), and
ETo = Evapotranspir,'ltion Index.

Crop factors used for this procedure follol, the figures indicated
in the report "Bangladesh Land and 1,laterResources Sector Study",
IBRD, 1972, Vol.7 , and are shown in the Table 9(Japan Inter-
national Cooperation Agency, 1978).

As per detailGd calcule.tion shown in Table 10, the consumptive
use for the growing se"ison has been obtained ''is26 inches .. And
accordin,g:to the Fig. 17 the consumptive use from January 1 to
April 4, 1977, has been obtained as 13 inches. This value also
860ms too low.
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(ii) Blaney Criddle method: To calculate the evapotran spira-

tion (consumptive use) tlw Blaney Criddle method can be used
as follows:

U '" ...
W'tlere, U '" monthly evapotransPiration, inches,

(5.4)

monthly

l.!cl_
100 -

percent of day time hoUrs of year, and

monthly evapotranspiration factor.

which is 58 percent

MOhthly percent of day tIme hOurs of year cmdmean monthly

temperature of the project have been collected from Land and

\'later Use Dlrectorate of B~JDBand shownin Table 11. The detailed

computation has also been shown in the same table •. And the con-.

sumptive use for the grOWing seasoh has been obtained as 38

inches. Nowthe consumptive use upto April 4, 1977, might be

takeh as 22 inches as shown in Fig. 17 ,

in comparison with the everage value of research de.ta. HOI,rever,

of the total value (38 ihches). These values seem quite ~atural

here it should be noted th8.t the RuDB practises this 'method for

'icalcula.ting the consumptive use of water for irrigatiotlpro,jects

DBTERMINITION OFr;I!.f\PORI'TION LOSSES

The total quantum of evaporation losses from the free water

,surface area o.f irrigation and drainage channels was computed

for different phases of water management during ~rowing season.

+



41

.4 Accordingly, the area covered by irrigation and drainage

channels have been surveyed. The area of evaporating surface

and the evaporation from the surfaces of irrigo.tion and drainage

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

has been computed by multiplying the channel water surface area

wi th the depth of evaporation loss and obtained as 112.89 c:cre-ft

'i and 51.53 acre-ft during irrigation period, and 97.92 acre-ft

and 44.33 acro-ft during drainn.ge period from irrigation canals

and dro.inage channels respectively. And that for the whole

growing season are 210,81 acre-ft and 95.86 acre-ft respective-

1.1.

SEEPLGE-PERCOHTION LOSSES FROM MHN CJ\Nn

Usually the seepage-percolation loss of Q flowing channel

l'Tithin Q roach is determined by the difference of discharges

through the sections 3t the hro ends of the rOfwh. .But in case

of the main canal, water usually almost remains still and c[llm.

Lnd thG canal serves like a storage r8servoir for rCl.dily snpply

of irrigation water into the project. Under such circumstances,

the current meter could not be used to measure the flow. Howevor,

two other approaches have been apPlied to determine the losses

of water from the canal a day - one, from the view point of

hydrological balance of the canal and the other from the view

pain t of theory of sfJelJage from canal, each of which CQnbe des-

cribed below:
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Hydrological Balance Method:

Hydrological balance of a canal can be formulated as _.

\~f +E+ SF - R = WLi

. SF = WLi - WI,f - E + R (5,5)
Where, SF = seepage-percolation losses from the canal,

.WLi = initiai water level within thEl canal,

WLf = final .-mter level l'rithin the canal,

E = evaporation from the canal and

R = .rainfall within the canal.

Now, after having the values of WLi, WLf, E and R, the value

of 3P could be determined. Accordingly, all inflows into and

outflows from the main canal were stopped on April 7, 1977 at

9 A.M. and the initial ,rater level was recorded. Then on 8,9 2nd

10 o~ April;1977; the water level; eV2poration and rainfall were

recorded: at the same time (9 A.M.), which hQve been shown in the

Table 14.. These data were put in the above equation =d the v'llues

of seepage have been obtained to be 0.27 inch on avera.0"e a day.

The detailed computa.tions for seepage loss h'tve been shown in

the Table 14.

seepage Theory Method:

As much more direct method of solution for the seepage from

canals was given by Vedernikov (Harr, 1962). Accordingly, the

quantity of seepage from a trr'!pezoidal shaped canal is given by
q = K (B + 1',,-'1) ... ... (5.6)

-." Where q is the qUrl.ntity of seepage, K is the co-efficient of
,
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permeability, B is tho top width of the ccmal,H is the depth

of water in the canal, and A isa function of B. Hand 7.

(Fig. 10) and its relationship has been shown in the Fil'(. 18

~.-'V'----------~I

1 9' ~
I )'"I~

Fig .. 1 o Tvpical section of a trapezoidal canal

Simi18rly in case of trano:ul3.r sh3.ped canal (Fig. 11) the

quantity of seepage can be determined by _

q = K (B + AH) ••• ... (5.7)

,
~..,

Uhere q i.s the quantity of seepage,. K is the co-efficient of

permeability, B is the top wirJ.th of cpnal. and f, is a fUnction

of B, Hand,o<.. presented in the Pi,". 11 and Fif'. 19.
-'1'

Since in our problem the canal bed lies below the ground

water table., seepe'lge loss takes place only through the banks
. ?-

instead of through both the banks and be:\J. So, here the lOBS

from tTapezoidal section will be equal tp that from triangular
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section for the 8RmevRlues of
CX.'and Hin both cases. lind

the seepage loss from the main canal fOlloFs the equation:,:valid
for triangular canal.

,-"'7'. B _

1
. Fig. 11 Typical' section of a trLmgular canal

Thus to compute the s8epage losses from the main c"J.1al, the

values of 0<. and H have been surv,"yod Clnd shown in th" }'ig. 12.

The physical properties of soils along with coefficient of per-

meabili ty of different reC',Ches along the whole len,o,-th have. b8,'m~.
I

compiled and shown in the Table 13. The vnlue of t h2.s been

obtained from the Fig. 15 for the value of

taking the values of K,B, A and H, the quantity of seepage fl'o"1

the m2.in canal has been abtfiined to be 187.05 acre-ft. and detaL.

led in the Table 16.
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DETEm~INATION OF DRAINAGE DISP03P~
During dry period the drainage lORd from the project disposed

by gravity under the hydraulic condition of submerged orifice
flow through the regulator vents at the pump house. To compute
the discharge through regulator vents, the head wRter qnd tail
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 taken
0.82. Then the discharge was computed by the equation Q = CA~2gh,
where Q is the discharge in cfs, C is the co-efficient of dis-

2chclrge, g is the acceleration due to gravity in ft/sec 8nd h
is the head difference in ft between head water and tail water
levels. 1'he computed amounts of drainage disposal on daily bccsis
have been shown in the Table 21 and the total quantum is 3649.22
acre-ft.

However, during the wet period when the river water levels
,rere higher than that in the basin, the drainage lO'ld from the
project area was disposed by pumping at the pump house.

The amount of drainage load disposed by pumps was determined
by the performance curves of the pumping units showing the rela-
tionship betvl8en the pumpin,g head and the corresponding discharge.,.
The amounts of water thus disposed from the basin have been shown

,~- in the Table 22 and the total QffiOuntobtained to be 171 63.60
aere-ft (Table 22).

i.;,.
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ASSESSMENT OF bEAD STOR~GE

The amount of dead storage within the basin area of the pro-
ject on January 1, April 5, and May 31 of 1977 have been comput-
ed to equete the hydrologic!'.lbal,mce of the pro,iect during diff-
erent phases of water management to assess the amount lost from
or gained in the previous amount of dead storage. Accordingly,
the amounts of dead storage within the b~sin area on the dates
mentioned have been computed by storage read out from the volume
elevation curve of the proi ect area (Area I) plus the storage
within channels (shown in Table 23) for the respective levels
of the basin. The daily basin water levels and the volume-
elevation curve of the project area (Area I) have been shown in
the Table 17 and Fig. 20 respectively. However, the dead storage
for the dates April 5 and May 31 were 1227.6 and 1357 acre-ft
respectively.

SEEPAGJi)-PERCOM,TION WSSES ,FRm1 THE LR'% OF DI,-3
The amount of water applied in the cropped area under the

conmmnd of DI,-3 has b"en recorded and shown in Table 6. 'This
amount on the average is equal to 45.33 inches. The amount of
1tTaterdiverted from the main canal for application is 49.01
inches, which has been shown in pa,ge65. The consumptive use of
water for the area during irrigation period has alre:ldy been
found to be 22 inches as ment1.oned in page 40~ The seep"ge-
percol~.tion losses from the cropped area are, therefore, about
23.j3 inches and along with the losses from the canals within
the study area the total losses amount to be 27.01 inches.

.r;;.-
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SEEPNiE-PERCOHTION LOSSES' FROM 'rIJE PROJECT ARfiiA-I

Continuous flooding irrigation throughout the year has•
created the problems of water logging in the stutly zone and

,':

has raised the groundwater table. This probably encourages
water losses in the form of seepage and percolation from the
project area especially during dry season. The losses however
could be quc,'ntifiedfrom the 'concept offlownet. But non-8vrlil-
ability of detnlled inform8tions about the underground soil
properties, groundwater table etc. became main obstacle in the
analysis.

To find out the losses from the whole pro.iect area the concept
of evapotranspiration of the cropped area has, therefore, been

ladopted which is described below.

WATER CONSUMED BY CROPPED AREA OF THE PROJECT AREA-I

As discussed in page 23 the Whole area is divided into throe
ca'tegories of land namely high., medium and low. From the area-
elevation curve, the water logged area at the central portion
of the project is about 2000 acres(23 percent of net area) and
other ares.s where soil-\-rater condition vari'Js from saturated
condition to within readi.ly 'ELVQil2blemo isturerangE(~O~30percent
of soil moisture cont(mt of drywe'ightts about "6700 acres. Further

for the project area the follol'TingsoiJ.-l-.'aterconditions prcv8il-

.(i) Water logging problem and poor dr8.inage sys tern 'lre two
general phenomena of the project area.

\
I
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(ii) The soils of the project area varies'mainly -from silty

clay to clay which retain maximum3ll1ount of water -for crop

consumption.

(iii) The soils of the project area c'm retain an amount of

3.50 inches of vrater per feet depth of soil {Figs. 3 & 4), of

which about 0.50 inch is readily available.

(iv) study of the project area under DL-3 ShovlS thnt the

soil-moisture was depleted by 1.75 x 10-2 inch on the average

2.nd3.9 x 10-
2

inch maximum in between two irrigations. 'rhus it

.is cle2r that the cropped?rea never suffers from water stress

and gets the requirc.d moisture .Tithin the readily available

(v) From the Table - 6 the aver2.ge and recorded maximum

depths to the water table below the soil surface are 8.28 inch<"s

and 21 .20 inches respec tively. lCi«. 5 81so explaj,TIs that the

rate of evaporation from the soil surface is equal to that from

the free water surface even upto a depth of 24 inches below the

soil surface. Thus the rate of evaporation from the proiect area

may be taken as that from the water logged areas.

Under the above conditions, the consumptive use of water for

irrig8.ting area .of the project will be equal to tho potential

evapotranspiration ."Thich has bE;on oomputed by Blaney Criddle

lilethod as described earlier to be 38 inches. for the wholo grow-

ing season. Jilld that during irrigation and drainage periods to

be 22 inches and 16 inches respectively.

."...."."''-,
\."J'



'''' off '

50

DETE~lIN2TION OF CONVEY4NCE EFPICIENCY

The conveyance efficicmcies of the main canal and the lateral
canal DL-3 have been computed by different methods as mentioned
below:

Efficiency of Main Canal:

The efficiency of conveyance of the main canal has been
determined by the ratio of the water, the canal could successfully
supplied into the project, to the amount supplied in the canal.
However, the amount of water, the canal could successfully supp--
ly, was determined by substracting the amount of lesses from the
total supply. Here it should be mentioned that these losses from
the main canal have been determined by two different approaches
-- one by hydrological balance and another by seepage theory.
The amounts of losses in the first and second cases have been
determined to be 311.72 acre-ftqnd 274.58 acre-ft respectively.
And the tetal amount supplied in the canal was 28051 acre-ft.
So, the efficiencir'eshave been determined to be 98.88 percent
and 99.02 percen t respectively. Tho detail s of caJculation ha.ve
been shewn in ~!',ppendix-Ii (A.1.01 ).

Efficiency of Canal DI,-3:

To compute the conveyance 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 conveYc1Ilceefficiency has been determined
by the ratio of the discharge at uppermost section to that at.<.
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the lowermost section, and obt'1.inedto be 93.96 percent. The
details of cqlculation have boen shown in Appendix _ A (A.1.02).

DETER~mJATION OF APUICATION EFFICIENCY

To compute the application efficiency the amount of water
delivered into the farm (here the area under DI.-3)was obtained
from the total flow passed through the regulator at the off-take
of the canal DL-3. vlater flowed through the rel?:Ulatorunder
submerged orifice flow condition. During the pericd of watering
the head water of the regulator was at a certain level (15.50 ft)
and the gate was open full throughout the irrigation perio'd wi th.-
out the days for maintenance and repairing. So, the flow through
the gate was more or less constant throughout the operating per-
iod. Thus the total amount of water delivered into the farm
(area under DL-3) was obtained by the multiplication of flow

rate in unit time and the total time of operation. Then the water
depth supplied for oach plot has been determined by dividing the
total volume with the area to be 39.11 inches (A.2 of Appendix-A)
plus rainfall (9.92 in) and equals 49.01 inches.

The amount of water applied in each of the selected plots
has been determined from the multiplication of the toto.lnumber
of watering and the average depth of watering in 8ach plot.
However, the Weighted average, computed ~rom all the average
depths for the plots, has been determined to be 35.43 inches.
Now adding the rainfall (9.92 inChes) Ylith the Yleighted aver['.ge
value (35.43 in), the total depth of application in cropped,~

I
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field has been obtained to be 45.35 inches. Thus the ratio of
water (45.33 in) applied- in Ute croppe,I area to the anount of

The details of calculation

water (49.01in:') diverted for the
. " ;l"I';~

tion efficiency of 92.49 percent.
area gives the applica-

have been shown in Appendix-A (A.2).

DETERMIN~TION OF CONST~1PTIV~ USE EFFICIENCY
To determine the consumptive use efficiency the average depth

of water applied in the cropped area has nlready 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 imperical formula of Blaney Criddle method
(Fig. 17 and Table 11). Now the consumptive use efficiency has
been determined by the ratio of the consumptive use of water to
the amount stored in crop field (45.33 in) to be 48.53 percent.
The detailed computation have been shown in AppendiX-A (A.3).

DETERMINATION OF OVERfiLL EFFICIENCY (AREA OF DI,-3)
The overall efficiency of the area under the lateral canal

DL-3 has been computed by multiplying the component efficiencies
i.e., the vonveyance efficiency (93,6 percent), the application

efficiency (92.4 pGrcent) and the consumptive 'use et'ficienSy(48,5
percGnt) of the area and it has been obtained to be 41.97 per-
cent according to the Eqn. 3.4 .The detailed calculation has been
shown in Appendix -A (A.4).
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DETEillTINlTION OF OVERlJili(PROJECT) EFFICIENCY OF lLREA-I
The overall efficiency of Area I' of the project has been

determined by the ratio bet11een,the amount of water, the pr:oject

of the proj ect (!\rea I) have 'been determined for the periods of

(Area I)eff!3ctively consumed p.ndthe total amount of water
supplied for the project. However, the aMount of water the
'project consumed has bGon determined for different phases of
water management of the project. As such tho water consumptions

irrigation and drainage as well as for the whole I':rowing
season to be 15985.09 acre-ft, 11625.52 acre-ft 'ind 27610.61

28053.78 acfe-ft and 56454.07 acre-:-,ftrespectively. Thereby the

acre-ft respectively. While the total water supply for the
project area (Area I) during these periods were 28400.29 aere-ft,

overall efficiencies of the project (Area I) during the periods
of irrigation and drainage 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(A.5).

-1
\

DETEill1INATION OF DISTRIBUTION ~FFICI~NCY
Due to vcu~iation in topography frem plot to plot water can

not be distributed uniformly in all the plots. But in p~rticular
individual plot water is distributed unifnrmly for lev"l ground
surface. Th" aVGrage water depth in each plot has been shown in
the Table 6,.1\nd then the "Teil':htedmean of all the '1verage dep,ths/

has bnen computed to be 3.92 inches,. The mean deviation of which
is 2.123 inches. With thehe;Lp of mean deviation, the devi3hon
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from uniform distribution of water throughout the project

has been determined. Thus the distribution efficiency or
' . ~

"the study area has been determined according to the Eq~.3.7
,

and obtained to be 45.58 perc811t. 'I'he det8.ils of computation

have been shown in l\ppendix _ il (A.6).



CHM'TEH- VI

.RESULTS .AND DISCUSSIONS

The following results havebeeri obtnined as output of the

study and discussion on the results as a .Thole is made in

this chater.

CONVEYANCE EFFICIENCY
The conveyance efficiencies of the main canal and the lateral

canal DL-3has been obtained as 98.88 and 93.76 percent respec-

tively (1,:1 of Appendix - A). The efficiencies 2re satisfactory

2nd justified under the following considerations:

(i) The main crmal is si tunted along the centr"J.l part of the.

project as a result it needs not convey water over a long distance

to supply water into the crop-field, that is, the proximity of

source of water is very near for proper utilization.

(ii) The main crmal alwnys reserves water for irrigation 2nd

rice is cultivated throughout the year for years by check-basin-

flooding method as a result ground water within the proj ect

have raised upward and the project's soil has becomewater

logged. f,ccordingly, less water seeps from the c8Ilal,
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: ,-&'.' -. ,- :-.
(iii) The soil tex~ure of the project usually ranges from

silt clay to clay (Table 27) and the permeability is naturall:'

less, which causes lew seepage loss.

(iv) Finally, as the bed level of the 'llain canal remains

below tho river water level, no percolstion loss takes place,

Fromthe view point of above discussion, the higher value

of conveyance efficiency of main C[lne~may be justified,

APPLICATION EFFICI~CY
The p,pplicntion efficiency of the area under the lateral

canal DL-3has been determined to be 92.49 percent (A.2 of

Appendix - A) which is sntisfacotry, behind thi" \' ,':'ueof the

result, there are some reasonings:

(i) The soil culture method of HrIT rico cultivation in the

project is traditional puddling, that is, plouahing with a b.yer

of water on the soil surface. As 8. result, clay and silt mi,g;l'8.;e

dowmrardand form a more or less impermeable plough pnn jus'c

below the root-zone, which impeds the percolation of water and

en8.blesthe farmers to distribute the water froll! pluG Lli lJ:L" 0

without much loss.

(ii) Duo to continuous, W:~termainten3l1ce in the proj[)ct th.~~c;,{'-

out the year for years water logging in the project has becolb
. ,

more natural, the condition 1,hichis favourable for h~gh aff~,cL..,
ency. '

Onthe,s'e grounds the result of npplication offiC.i,eXlcylX'.). -..",: -

bej,ustified. "
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>',eONSUMPTIVEUSE EFFICIENCY
The value obtained for consumptive use efficiency in the

area under the lateral canal DL-3 is 48.53 percent (A.3 of
APpendix - A), For check basin flooding method of irrigation
the efficiency might be optim~~ under the project condition.
The only los's through the sub-soil is seepage-percolation and
flows as sub-surface flow towards low potential areas and
accumulates in the low pockets. Such losses might be encourag-

I r
,.

I

~'

.,~,

ing to some extent for washing and leaching out all the noxious
materials formed wi thin the soil due to application of various,'
chemical subtances such as fertilizers, pesticides, etc. and
wa ter logging.

OVERtLL EFFICIENCY OF THE AREA (m,DER DL-3)
The overall efficiency of the area under DJ.-3 is ">1.56

percent (A.4 of Appendix - A) which is the resultant of the
multiplication of all the three component effiCiencies namely
conveyance, application and consumptive use efficiency. So, its
justification might be dependent on the justification of the
component efficiencies.

OVERALL EFFICIENCY OF THE PROJECT
Overall efflciency of the project can be split up into

three different phases as follows:

During Irrigation Period:

The irrigi':tionperiod in Boro-season (1977) from the first
of January to April 5 and dUring the period the overall water
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utilization efficiency of Area I has been found to be 56 percent

(A.5;01 of Appendix - A). In comparison with the oVerall effi-

ciency of the area under the lateral canalDL-3, this efficiency

is higher. This is reasonable due to sev'oral reasonings. One,

the seepage and percolation loss from the area under the canal

DL-3might be actually more, because this area is at periphery

of the 'Area I 'and relatively high. As a result water<i'roiri this

area seeps into low depressions at central part of the pf0J~ct
as well as towards fivers, But from view poin,t.of the whole

project this relative movementfrom one part to ,another ha:s

not been considered. Secondly amount of waters'uPPlicd per 8.cre

in the area under DL-3is much higher than that in the project

as a whole. And the lengths in case of others except thecan~,

DL-3are so long that the lands far off from the'off-take get

relatively less water which is used with much care,'and due to

short time submergence on soil surfflce relatively less amount of

vater seeps thro1l..'Shthe bunds of irrigation plots than that :fror'

the irrigation plots of DL-3. On these grounds the higher value

of efficiency for the whole project than that of the area unde~

DL-3maybe justified.

Here it should be noted that as the distril;mtion system of

the project is poor and water distribution is made by cheRk-

basin-flooding. method, the loss might be higher. Moreover,',.thc

soils are mainly of alluviC'.l diposits 3lld the project ispoun~cd,

by rivers of sufficiently low levels, under such a condition

seep",ge ~d percolo.tion loss from the project 8.rea might be
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considerable ultimately caut-g a low effi~:fency of the project.

Considering all these factors the project efficiency of 56 per-

ceht during the periOd might besC1tisfactory.

l~f;.
DUring Drainage (Wet')'Period:

f'.'.

The water utilization efficiency during the wet period has
, ["

been 6btainedas' 41 perceIlt (fA" 5. of Appendix - fl.) , Materially,
. . ! •

c dutirrg--ihi~ period the supply pf water from rainfali was much

higher' than ':its maximum"effr;ctive value. Here the period has

been considered from 5.4.77 to 31.5.77, of which the last 15

days was h'lrvesting period. Actually the requirement of water

for crop after the flowering stage falls drastically and the

total consumption during this later part of growing sea130nis

relatively low • And the effective growing period was 50-days

(Fig.7), of which 20-days may be excluded as ripening period

requiring no water. So,the actual need and consumption of water

during this period was considerably low than the supply_ As a

result the efficiency of 41 percent might be sufficiently

satisfactory in this case~

Th~oughout the Growing Season:
"

The project efficiency or wate~ utilization efficiency of

the project throughout the growing se1'J:sonha@beencomputeli 'to

bt 49 percent (A; 5 .03 of Appendix - A). ThisresUl t might not' " . ,
",l _. • ~

exactJ,.y rep:re(3ent the actual efficiency of ,the p;oject for the

cropped area. ~~cause the actue~ consumptive use of water of the
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project 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 area from the peripherial rivers
during wet season,when the river stage remain higher than the
basin level,has been neglected. However, in spite of all these
limitations, care has been taken to consider all possible faccors
to compute the real valUe and in case of a project of poor dis-
tribution system and with the distribution of check basin flood-
ing method in alluvi[u deposits, the overall project efficiency
of 48 percent might be satisfactory.

DISTRIBUTION EFFICIENCY
The distribution efficiency of the area under the lateral

canal DL~3 has been considered to be 45.58 percent (A.6 of
Appendix - A), which is a so poor figure. So to say, the project
topography remains almost in original natural condition. Under
such a condition the distribution of water by flooding method
of irrigation must be uneven. Thus ultimately the relatively
low areas suffer from a higher dept4 of submergence and the
relatively high areas suffer from lower depth or scarcity 'of
water. vfuere 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 liable for low irrig~tion efficiency and low yield
results.
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CHAPTER - VII

CONCLUSIONS

SO'far discussed about the water utilization efficiency of
the Dacca-Narayanganj-Demra'Project'cbncludes the following
points:

(i)The conveyance efficiency of distribution canals has been
obtained 98.88 percent (Main) and 93.76 percent (DL-3) respec~
tively.

(ii) The ,,raterapplication efficiency of the Area under l)I,-3
n~s been computed to be 92.49 percent .

(iii) The consumptive use efficiency of the ar-9!lunder DL-3 has
b6€!n detemined as 1-8•53 percent.

(iv) The overall efficiency of the area under DL-3 hascbeen
found to be 41.56 percent.

(vy/The overall efficiency of the project (P~ea I) has been
obtained as 56 percent during irrigation period.

(vi~The overall efficiency of the project (Area I) has been
obtained as 41 percent during drainage period'.

(vii~The overall efficiency of the project throughout the
trowing seasonhns been computed to be 49 percent.

(viii) The distribution efficiency of the areo.under DL-3 has
been obtained as .1').58percent;
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(calculations of Results)



,
.~.

APPENDIX - ii-

.J.
;

CUCTTL.'TIor\TSOF RESULTS,

A.1 COtNEYjNCB EFFICIENCY
A.1 .01 Maih canal

(i) Hydrologic21 view point:

Irrigation period from 1.1.77 to 4.4.77 = 94 days
Evaporation from 1.1.77 to 4.4.77 = 9.909 inches(Tablc 1)
Surface arr"a of m!':incanal = 106 acres (Table 12)

x 106 = 87.53 acre-ft.9.909
12

H2nce the evaporation loss from main canal for tho
period =
Soopagc loss per day = 0.27 in (Table 14)
,- 1 ~ - 1 b

12
27 X 9/1" x 106nonce seepage' ass lrOm mQln cana =

=
No.r the total loss from the main c,']nal

224.19 acre-ft.
:::::87.57 + 224,,19

=

Therefore,- the convGY8nce efficiency
= 311 .71 acre-ft
28051 - 311-.72= -~"'28""0"'5=;1'----
27739.28

28051
= 98.88 percent

(ii) Seepage theory view point:

Evaporation for the period = 87.53 acre-ft (as above)
Seepage loss for the period = 187.050 acre-ft (Table 16)

=

Now the total loss from the main canal
Therefore .'the Conveyance efficiency

.: ..

= 274.58 '1cre-ft
28051 - 274.58

= - .....•..~2""'8""0"'5"T1-~

27776.42
28051

= 99,02 percent
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A. 1.02 Lateral C~nal DL-3:

The lateral canal DL-3 was open throughout the season
for 87 days out of 94 irrigating days and the rost 7
days were spent mainly for repairing and maintenance.
The gate was open full and worked a~ainst a particular
h~d difference as the water level in the main canal
was constant and the discharge thrOUR;h £rate was 10.60
cfs.

The total length 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 - ;.96 = 0.64 cfs.

th ff' f th I 10.60-0.64Henco 0 0 iCloncy a e cana s, Ea = __-=-=~ _9.'36
= 93.96 percent

A.2 l~PLICATION EFFICIENCY

Tho average depth of water applied in each cropped plot

= 35.43 in (Table 6)
The depth of water applied in each cropped plot as
rain fall = 9.90 in (Table 6)
The total depth of water applied = 35.43 + 9.90

= 45.33 in
The cropped area under DJr3 -- 612.00 acres (Table 26)
The total operating period of DL-3 = 87 days (Table 4)
Tho discharge of the canf:tl DI.-3 = 10.60 cfs (Table 4)
Hence in depth of water diverted from the main canal
through DL-3 for oach plot was (10.61 x 24 x 87h 612
= 39.11 in. and as rainfall = 9.90 in. Hence the. total
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depth ofwFterwas to be applied'in each plot

= 39.11 + 9.90 '" 49.01 in. Hence the application
45.33efficiency =49.01 = 92.49 percent.

A.3 CONSUT1PTI1TEUSE BFFICIe:rWY

l.s shown previously the average depth of wqter

sUccessfully applied in each plot was 15.33 in.

According to Fil!. 7 the effective davs for consumptive

use of water by cropped fiold was 87 d,oys out of 94. ~..

days, fOr the period consumptive use of water was

22.00 in. (Fig. 17) .Rence the required efficiency,
E'c - 22.00 48 53 t- 45.33 = • percen.

1,.4 OVERALL EFFICIENCY OF THE ARE;, (UNDER DL-3)

T'he overall proj (lOt efficiency:» Ea. Bb.Ec x 100

= 0.936 x 0.924 x 0.4853 x 100
= 41.97 percent

Considering the efficiency of main ccmal, the required

project efficiency = 0.9902 x 41.97 = 41.56 percent

01TET:UJLLEFFICnNCY OF TllS PROJECT

During Irrigation (Dry) Period:

'"Iithdravral of 1'Iater at pumping plant = 28051.00 acre-ft

(Table 2). Wei ter diverted into firea II = 8459.48 acre-ft,

Table 4)'~aporation loss from main canal = 87.53

acre-ft (Table 12).Ssepage loss from .main cenal

= f22~x 94 x 106 acre-ft.
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Total loss from main canal: 87.53 + 224.19 : 311.72
acre-.ft. Therefore water diverted into the J,rea I
: 28051-(8459.48 + 311.72)
: 19279.80 acre-ft.

Fat . d f . f 11-_ ~ x 12040.25' er reCPlve rom raln a I~

: 9120.49 acre-ft
Total inflow into Area I, I : 1927.80 + 120.49

: 28400.29 acre-ft.
Irrigating area of Area I : 8719.14 acres (Table 26)
Consumptive use of water during irrigation(dry)
period : 22.00 inches (Fig. 17).

22Total amount of water consumed, CU: 12 x 8719.14

: 15985.09 acre-ft.
CU15985.09Project EfficiGncy : I : 28400.29 : 56.28 percent.

During Drain8.ge (Wet) p'ariod:
1vater received from rninfall: 12040.25 x 2.33

= 28053.78 acre-ft.

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

= 28053.78 acre~ft.
Irrigating area: 8719.14 acres.
Consumptive use of water: 38-22 : 16 inches.

16Totccl amount of water consumed, en: u- x 8719.14

: 11625.52 acre-ft.
Project Efficiency 11625.52

: 28053.7~. : 41 .44 l?ercent.



Total inflow = 28400.29 + 28053.78

A.5.03
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Throughout the Growing perjod:
. liS shown above,

Consumption of .TA ter during irriR,''ltionperiod
= 15985.09 acre-ft.

Consumption of water durinR,'dr'lina~e period
= 11625,52 acre-ft

Total consumption =,15985.09 + 11625.52 = 27610.61 'lere-
ft

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

Water inflow into the project during draine~e period
= 28053.78 acre-ft

= 56454.07 acre-ft
27610.61The effective project efficiency = 56454,;07

= 48.90 percent

A.6 DISTRIBUTIONBFFICIBNCY

Water distribution efficiency of the area lmder canal
DL-3 can be cRlculated from the relation,

Ed = 100 (1 _ ~)
From Table 6,

The In8an deviation of depths = 2.123 in. and the mean
dopth = 3.92 in ..
Hence, '.Ed = 100 x( 1 _ 2.1233.920 ) = 45.58 percent.
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Table 1 Hydrological condition of the project
69-- January February March April May

Evapo- "

,Rain-
Rain- Evapo- Rain- Evapo- Rain- Evapo- Rain- Evapo-Date r'ltion 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 0.126 0.140 0.252 1.0402 0.084 0.00 0.084 0.00 0.126 0.000 0.168 0.220 0.540 0.2403 0.070 0.00 0.098 0.00 0.126 0.000 0.54 0.040 0.112 0.0004 0.084 0.00 0.084 0.00 0.112 0.000 0,140 ' 0.500 0.154 0.0005 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 00,147 0.4707 0;084 0.00 0.112 0.00 0.112 0.000 O.163 0.000 0.112 0.000,8 0.098 0.00 0.126 0.00 0.112 0.000 0.112 0.040 0.126 0.0009 0,098 0.00 0.126 0.00 0.126 0.000 0.133 0.350 0.154 0.00010 0,084 0.00 0,140 0.00 0.126 1.330 0.000 1.780 0.140 0.00011 0.084 0.00 0.126 0.00 0.091 0.750 0.182 1.280 0.154 ,0.00012 0,098 0.00 0.126 0.00 0.091 0.000 0.140 0.140 0.135 0.45013 0.098 0.00 0.112 0.00 0.140 0.000 0.126 0.600 0.364 5.18014 0.084 0.00 0 •.126 0.00 0'.126 0.600 0.124 0.360 0.119 0.19015 0•.070 0.00 0.126 0,00 0.126 0.000 0.182 1.900 0.112 0.00016 0.084 0.00 0.11 2 0.00 0.140 0.000 0.000 0.900 0.154 0.00017 0.070 0.00 0.112 0.00 0.168 0.000 0.112 0.000 0.161 0.31018 0.070 0.000 0.126 0.00 0.1 68 0.000 0.126 0.000 0.154 0.00019 0.084 0.00 0.126 0.00 0.154 0.000 0.140 0.000 0.210 0.70020 0.042 0.00 0.126 0.00 0.140 0.000 0,154 0.000 0.154 0.00021 0.070 0.00 0.140 0.00 0.126 0.000 0.154 0.000 0.322 3.50022 0••070 0.00 0.140 0.00 0.140 0.000 0.161 0.250 0.126 0.00023 0.084 0.00 0.077 0.130 0.140 0.000 0.168 0.300 0.112 0.0002'[ 0.089 0.00 0.070 0.120 0.1 68 0.000 0.119 0.150 0.042 0.220
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Contd.

January February March April" May
Bvapo- Rain- mapo- Rain- Rvapo- R:J.in- Bvapo- Rain- Evnpo-- Rain-Date ration fall ration fall ration fall ratj.on fall ro.tion fall(in) (in) (in) ( in) ( in) ( in) "(in) (in) (in ) (in)---

25 0.098 0.00 0.000 2.700 0.1tO 0.000 0.154 0.000 0.168 0.00026 0,084 0.00 0.084 "0.000 0.154 0.000 0.091 0.950 0.140 0.000
27 0.098 0.00 0.098 0.000 0.154 0.000 0.126 0.000 0.105 0.05028 0.084 0.180 0.112 0.000 0.168 0.000 0.112 0.000 ().119 0.55029 0.098 0.00 - 0.000 0.105 2.070 0.168 0.000 0.168 0.42030 0.98 0.00 - 0.000 0.112 0.000 0.154 0.000 0.050 2.10031 0.084 0.00 - 0.000 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 5.25215.420

R<:linfaJl from 1.1.77 to 4.4.77 (9,1-dn.ys) = 9.92 inches
maporation from 1.1.77 to 4;4.77 (9,+deWS)= 9.90 inches '"
Rainfall for the rest of the growing S8'1S0n (from 54.77 to 31.5.'77) = 27.97 inches
hvapore tion for the rest of the growing seElson = 8.64 inche s"
Total rainf~ll for the growing season = 37.06 inches
Total c:vaporation during the growing season- = 18.60 inches.
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Table 2 Amount of Water withdrawal from Lakhya riv'er for
irrigation

Date Amount Date Amount
(acre"'"ft) (acre-ft)

1.1.77 97.83 30.1.77 441 . 18
2.1.77 154.28 31.1.77 ,ViA. 48

'~
3.1.77 116.93 1.2.77 462.24
4.1 ;77 155.4/1- 2.2.77 319.11
5.1.77 324.26 3.2.77 31I, .82
6.1.77 356.30 4.2.77 334.56
7.1.77 390.26 5.2.77 325.38
8.1.77, 335.9(, 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

,'t
12.1.77 352.80 10.2.77 305.04
13.1.77 403.20 11.2.77 344.05
14'.1.77 324.48 12.2.77 380.40
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
18.1.77 441. 76 16.2.77 254.54 .
19.1.77 357.12 17.2.77 365.20
20.1.77 219.34 18.2.77 369.20
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. 2.77 263.1 2
24.1 .77 238.08 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
27.1 .77 376.96 25.2.77 80.32
28.1 .77 266.49 26.2.77 '77.76
29.1 .77 22",.16 27'.2.77, ,,' 127.92

},

,- ,
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Contd.

Do.te Amount Date Amount(acre-ft) (acre-ft)
28.2.77 222.41.. 20.3.77 395.46.

..21.3.77 387.60
'f' 1.');77 135.24 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
4.3.77 195.00 25..3.77 430.00
5.3.77 189.05 26.3.77 480.00
6.3.77 313.10 27.3,77 477.00
7.3.77 242.60 28.3.77 287.97
8.3.77 328.96 29:3.77 289.71
9.3.77 310.50 30.3.77 150.15

'f- 10.3.77 339.90 31.3.77 239.7211.3.77 183.30
12.3.77 282.24 1.4.77 134.1 6
13.3.77 200.60 2.4.77 139.10
1/,.3.77 206.00 ..3.4.77 119.90
15.3.77 299.86 4.4.77 66.60
16.3.77 416.8,'+ 5:4.77 34.71
17.3.77 344.76 Total: 28051.0018.3.7.7 468.28

i 19.3.77 445,72

, '.- ,

+-

,.
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,,'C:,.~:Table 3 Discharge of the lateral canals {

Veloci ty -SL 'r Name of Flow NO.of Channel DischargeNo. canal depth revs.jsec v factor Q .d n (ftjsec) C (cfs).(ft)
1 DL-3 4 0.80 0.70 30.29 10.61 '-'h '.~.,.2 DR-1 8.75 0.35 0.34 198.23 22.66'¥' 3 DR-2 6.00 0.43 0.43 77.30 13.43

. ~~'.,~"i,~".
,.;;



Table 5 Channel factors at different levels of differentchannels

Canal : DR - 2
b'.6c = "4" (d1 + d2) ({d1 + 1!d2)

74

(a),,Depth at middle = 6.00 ft
"'r'

,~

+-

Vertical ,Distance
No. (ft)

Depth Section •r
d width 'V d

(ft) b
(ft ),

Channol
factor

C



"te (c) Depth at middle '"4.00 it
Vertical Distance Depth Section ~

-/d1+Vd2
ChannelNo. (it) d width d d1+d2 factor(ft) b

C(ft)
1.00 0.00 0.00

1.50 2.70 1 .64 1 .662 2.50 2.70 1 .64
2.75 6.70 3.64 16.773 5.25 -LOa 2.00,f
2.75 6.20 3.48 14.834 8.00 2.20 1 .48
1 .50 2.20 1.48 1.225 9.50 0.00 0.00

Total.
34.48-
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."" Canal • DR-1
4c = ~ (d1+d2) ({d1+-vd2)

(a) De.pthat the middle = 6.75 ft
Vertical. Distance Depth Section

{d {d1+Yd2 ChQnnelNo. (ft) d width d1+d2 factor(ft) b
C(ft)

1.00 0.00 0.00)--

3.00 4.00 2.00 6.002 4.00 4.00 2.00
4.00 10.75 4~60 49.453 8.00 6.75 2.60
4.00 11.50 4,78 54.974 12.00 4.75 2.18
3.00 4,75 2.18 1:775 15.00 0.00 0.00

. . "~".-.
118.1-9-

't- Total
- ".". '.'.,

(b) Depth at t.hemiddle = 8.75 ft-

Depth SectionVe-rtical Distance
Channel

No. (ft) d width 0 d1+d2 -Yd1+Yd2 factor(ft) b
C(ft)

0.00 0.00 0.00
., ". '~ 4.00 6.00 2.45 14.702 4.00 6.00 2,45-;(

4.00 14.75 5.,~1 79.803 12.00 6.75 2.96
4.00 15.50 5.56 86.184 12.00 6.75 2.60
4.00 6.75 2.60 17.555 16.00 0.00 0.00

Total
198.23;.... "

t



Canal : DL '- 3
~ C = ~ (d1+d2) (W1+'Yd2)

(a) Depth at the middlo = 3 ft
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(b) Depth co,tthe middle.= 4 ft
..
SectionVert,ical Distance Depth

,[d' ,ydr+Vd2 Cha:p.nolNo. (ft) d Width;b . ___r,_. '.d,+d:.'.
fc.c't;or12(ft) .(ft,)

"-.'" ..

d0 6 ..'0
2 2.75 1.66 2.282 2 2.75 1.66
2 6.75 3.66 12.353 4 4.00 2.00
2 7.00 3.73 13.064 6 3.00 1.73
2 3.00 1.73 2.605 8 0 0.00

Total
30.29

t (c) Depth at the middle = 5.00 it
,

,.'~Vertical Distance Depth Section
Channel t'lid Vd1+F2

No. (ft) d width d1+d2 factor(ft) b
C(ft)

1 0.00 0.00
3 3.75 1.94 5.462 2 3.75 1.94
2 8.75 4.18 18.293 4 5.00 2.24j"

2 9.00 4.24 19.084 6 4.00 2.00
3 4.00 2.00 6.005 9 0.00 0.00

Tot'a1
48.83
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Table 6 Soil water condition of the area 1.U'iderDL-3
it'!?SLo Plot Noo Rela- No.of Vol.of Wt.of 11ft.of TotalNo. tive water- soil sample satura- moisturestate ing se.mple before ted depletionof (c.c.) water- sample beforeland ing(gm) (gm) watering

(c .c.)
p2 3 4 5 6 '7 8

1 2080 Ned. 14 389.900 676.000 679.10 3.102 2530 !VIod. 14 408.760 724.130 731 .38 7.25 .!.
3 354 Ned. 15 418.468 781.340 784056 . 3.224 311 Low 0 417.764 780.430 783.65 7.965 330 Med. 15 425061 9 757 SW 765.50 7.966 336 Ned. 15 L1.160878697.780 700.65 3.877 341 Ned. 13 407.856 730.900 733.83 2.928 59,3 Hed. 13 413.247 685.570 795.35 9.78J9 613 Med. 13 410.560 761.550 767.07 5.52

~. 10 619 High 25 417.856 730.370 746.50 16.1311 661 Mod. 14 411.002 720.910 730.4,4- 9.5212 890 High 24 408.757 712.230 726.52 14.2913 921 Ned. 15 389.900 678.410 782.21 3.8014 938 Med. 14 408.760 712.680 717 .73 5.0515 959 Med. 13 418.468 775.350 781 .50 6.1516 1006 Ned. 11f 425.878 760.250 763.25 3.0017 1031 Med. 15 407.856 700.590 703.79 3.2018 1059 Mod. 15 '1.17.854744.320 748.63 4.31
-\ 19 1082 ~1ed• 14 410.560 750.1t,0 756.51 6.3020 1023 Hed. 13 413.2'f7 759.820 766.32 6.5021 1155 Mod, 13 411.002 688.540 695.43 6.8922 1259 Med. 13 408.767 741 .460 7'f7.92 6.4623 1217 Low 0 416.876716.280 721.7424 1184 Nod. 14 389.900 736.890 740.47 3.5825 1212 Med. 14 4080076 729.630 733019 305626 1250 Mod. 15 4180468 773.460 776.80 3.3'f
},.

(~.

'.
" ~,-,

",!
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Avorr!:.ga-. Aver"ge Average Averago .Depth of Rainfall81. moisture depth to depth of amount of water duringNo. defletion s2turated surfaco water supplied irrigationin) zone water added through- period10-2 (in) -layer each time out the (in)x (in)' (in) season
(in)

9 10 11 12 13 . 14
1 0.80 6.50 2.55 2.558 35.812 9.922 1.77 8.50 2.75 2.767 38.730 9,92
3 0.77 6.10 2.35 2.357 35.35 .9.92
4 17.00 9.925 1.90 9.20 2.65 2.669 40.03 9.926 3.93 7.10 2.45 2.459 36.88 9.927 0.72 5.70 2.95 2.957 38.44 9.928 2.37 10.50 2.15 2.173 28.25 9.92

-.. 9 1.34 7.30 2.25 2.263 29.41 9.9210. 3.85 20.00 2.85 2.886 72.15 9.9211 2.32 11.00 2.70 2.723 38.122 .9.02
12 3.tf9 18.30 2.40 2.434 58.416 9.9213 0.97 7.20 2.30 2.309 3'L 635 9.9214 1.24 .6.80 2.80 2.812 39.368 9.9215 1.47 7.50 3.05 3.097 40.26 9.9216 0,70 5.60 2.05 2.057 28.798 9.9217 .0.78 5.80 2.65 2.657 39.85 ..9.9218 1.03 7.30 2.45 2.460 36.90 9.92-'*, 19 1.55 8.00 2.55 2.565 35.91 9.9220 1.57 8.3 2.55 2.563 33.345 9.9221 '1.76 9.00 2.45 2.'167 31 .681 9.9222 1.58 9.10 2.65 2.667 34.645 9.9223 19 9.9224 0.92 7.20 2.35 2.359 33.026 9.9225 0.87 6.90 2.75 2.758 38.610 9.9226 0.79 6.10 2.25 2.257 33.850 9.92,

.;..
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Contd.
1 9 10 , 11 12 13 14
27 1 .65 i, 8.50 2.85 2.866 42.990 9.92
28 16.00 - , - 9.92
29 -' 6.00 9.92
30 1 .40 7.70 2.95 2.969 38.953 9.92

'r 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 0.93 6.10 1.35 1.359 20.385 9.92

.'.' .35 2.88 16.30 '2.75 2.778 66.670 9.92
36 2.8'3 20.20 2.20 2.228 51 .244 9.92
37 2 ',21 10.00 2.90 2.990 41 .86 9.92
38 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 6.1 0 2.70 2.707 37.89 9 ,,92
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 39.24 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 1.01). 7.30 2.35 2.360 33;04 9:92
53 0.82 6.60 2.90 2.908 ,to.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 4tfo40 9.92
56 0.83 6.20 2.1 5 2.158 30.21 9,92
57 3.76 21 .20 3.10 3.104 42.15 9.92

> 58 1.51 7.80 2.10 2 ..107 29.61 9.92,
59 0;81 6,50 3;20 3.260 41 .704 9.92
Total 91; 01 488.63 101 .60 2090.63 584.10
Average, 1,:75 G.28 '3.920 35.43 9.92--
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Table 7 Consumpti va use of water by rice
SL. Name of Place Period Consumptivo use of waterNo. Researcher by rice (inches)

Bora Aus Arnan
1 FAO Arnla expt.station 1958-62 44.18 19.72 31.51
2 Huq i\mla expt.stf1,tion 1965-67 38.05 34.80 35.54
3 Huizing Modhupur 1970 19.00
4 Biswas &Ali BAD 1974 ,.. 43.70
5 Halim BRRI 1976 56.94 -6 Idris BAD 1977 50.80

-1' Mean 41 .79 32.74 33.53
"7 Consumptive use obtainedby 'Blaney Criddle 'method 37.97

. " .

j.



Table 8~,rapotran$Pirotion Index
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(Modifisd Penman ~lethod )
'-',~~. -., -,"',. f.1onths E ,'['0

E. 1./month;( inches)

January 2.10

February 2.80
!>Tarch 4.7.0
April ... ... 5.80
I1iay .• ~,; 5.90
Juno ... ... 4.40
July ... 4.30

+ August 4.50
September . Ii ,; • 3.70
October ... 3.50
Novembor ... ... 2.50
December 2.00

Total: '~6.20
--- --,_ ...•.•.

j,
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Table 9 Crop coefficients of different crops.

Grow- 1 .. 2
3 4 5 11 12Crop ing Remarks --

period I II I II I II I II I II . I II I II(days)

Boro '20 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 1.501.30

T.Aus 105 HYV 1. 20 1. 25 1.30 1.40 1.45 1. 50 1.35
120 1.20 1. 25 1. 25 1. 30 1 .40 1.45 1.50 1 .35
135 Local 1 .20 1. 25 1. 25 1. 30 1. 35 1 .40 1.45 1. 50 1.30

T.Aman 105 HYV 1 .20 1.25 1. 30 1.40 1.45 1.50 1.35
150 Local 1 .20 1. 25 1.25 1.30 1.35 1. 35 1.40 1.40 1.50 1.30

Wheat 105 0.50 0.60 0.70.1.00 1.15 1.25 1 .00
Jute 120 b.50 0.65 0.95 1••15 1.50 1 .40 1.40 1 .40
Pulses 90 0.50 0.70 0.95 1 .1 0 1 .1 0 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 O.go O.go 0.70
Others 90 S. Veg. 0.40 0.65 0.80 O.go 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

--0.'.
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Table 10 CalcuLtion of consumptive use of wElter by Modified Penm:o.n method
Crop : Boro HYVIR - 8, BR - 3 of 135-dsy's growing period,
Month December Janupry February March April IvJay. June-'---.

Hem.",rks' -,-} I II I II I II I II I II I It I II

86

Pattern

Orop
.fac't<:>r

Eto in

ET(crop)

Conulative
consumptive
use

/ /7
1.20 1 .25 1.25 1,30 1.35 1.49 1.45 1.50 1.00 1.00~

,. c.
2.10 2.80 4.70 5.80 5.90 4.40

0.60 1.32 1.75 1.82 3.17 3.29 4.21 4.35 3.84 1. 48 Consumptive
use.

0.63 1.953.70 3.52 8.6911.9810.98 20.54~.38 25.56

Total
0.63 1.32 1,",75 1.82 3.17 3,29 4.21 4.35 3.54 1.48 25.86 in.
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JuneMo.yApril '..MarchFebruaryJanuflry

-------------------------.-------------Remark ,I II I II I II I II I II I II

Table 11 Calculation of consumptive use of water bv Bb.ncy Criddle ,method
Month

i,;~

Pattern / 7
Percent day
time hours

P 7.58 7.17 8.40 8.60 9.30 9.20 .Average
tempera-
ture,oF 67.30 71.60 79.05 83.65 84.55 83.45
t

Consump-
tive use

5.10/2 5. 13 6.64 7.19 7.85 7.68
factor
f

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

4.72 7.9311.26 15.74 20.39 25.51 30.90 35.00 37.96

Consump_
tive use 1.53

u

Cumulati-
ve.consum-1.53
ptlve use

Total

3.19 3.21 3.33

.",
,

4.48 4.65 5.1 2 5.39 5.101.96

37.96 in



0_=_. _ ~~~~~~~_~ ~ .••.•••. _

r ~,- ::;J.:" -i( . ~

.Table 12 Evaporation loss from irrigation canals 88_."-----~-."-_.__ ._.- .-Name of Length Average Area of Depth of evaporation Volume of water evaporatedcanal (ft) width of evapora- For irriga- For growing During irri- Throughout the DUring----water ting
surface surface tion period season ,cption period growing season dr"inqge

(ft) (acres) (ft) (ft) (acre-ft) (acre-ft) period"
(g.cre-ft)

NR-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.DL-1 27300 15.00 9.40 0.03 1 .55 7.80 14.57 6.77DL-2 12000 9.00 2.48 0.83 1.55 2.06 3.84 1.78DL-3 56000 8.00 1.03 0.83 1 .55 0.85 1.60 .6~75
DL-4 12200 9.50 2.66 0.83 1 .55 2.21 4.12 1.91mo 27000 4.50 2.79 0.83 1 .55 2.32 4.32 2;00Main 37000 125 106 0.83 1 .55 87.98 164.30 76.32

Total 112.89 210.81

,t"

97.92
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89Table 13 Evaporation loss from drainage channels
Name of Length Average Area of Depth of evaporation Volume of water evaporatedchannel (ft) width of evapora-

water ting sur- During irri- Throughout During irri- Throughout Duringsurface face gation period the growing gation per- the grow- drainage(ft) (acre) (ft) season iod inf season period
(ft) (ft) ft) (acre-ft)

Brimary-1 33400 29.25 22.62 0.83 1.55 18.77 35.06 16.29
Prime.ry-2 24200 25.75 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 2.41-1Pagla 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 -1.55 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.')5 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 51.53 95.86 44.33



Table 14 Seepage loss from main canal
90

D:l.te

7.4.77
8.4.77
9.4.77
10.4.77

.' ~'i~
•• -C-, '-_'

Cumulative
Water -!¥yapo- Cumul:,:tive Rainfalllevel ;il-<,~tion evaporntion (in) rainfalliiift '(!in) (in) (in)(PWD) ~.

"i>~iS15.479 ':....
-"

15.456 0.-11'2 0.009 0.04 0.00315.446 0.133 0,020 0.35 0.03215.567 0.000 0~020 1.78 0.181

From page 42
T;rlf1- E + Sp- R '" ViLi(i) 15.456 + 0.009 + SP - 0.003 '" 15.479or SP '" 0.017 ft. for one day

(H) 15 .446 + 0.020+ SP - 0.032 '" 15.479or SP '" 0.045 ft. for 2 days
'ct, (Hi) 15.567 + 0.020+ SP - 0.181 '" 15.479or SP '" 0.073 ft. for 3 days

Cumulative SP '" 0.135 ft, for 6 days
SP '" 0.0225 ft. for a day
- 0.27 in. a day
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.Table 15 Properties of soils of: the project area
.. fWSL. Reach length of Nnme and No .'0:1.'Texture of PermeabilityNo. msin canal soil associatibn soil (ft/sec)

1855 Demra-Jatrabari Silty clay 49.85x10-8-3 loam
'r 2 7920 Demra-Matuail Silty clay 46.90x10-8-4 loam

) 3 20726 Siddhirganj Silty clay 48.1 Ox1 0-8-7 loam
4 6499 Disturbed Silty clay 46.33x10-8-10 loam
Total 3700

I
(

I
I
II

I
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Table 16 Seepage loss from main canal

A ~ 1.875 from Fig. 14
~ 33.69

92

SL.No. Month

-1 2

.1 January
2 February
3 March
4 April-4

Average

Average. ground Average 1'1.L. Bed level ..in
Depth to Width of waterwater levdl in In maln canal main canal in
G.lf.T.,' surface

ft in ft ft (ft) (ft)
(ppm) .. (PWD) ( PvW)
3 4 5 6 7+ 3.73 + 15.50 - 5.00 11.77 35.3T'.......+ 3.51 + 15.50 - 5.00 11.99 35.97+ 4.22 + 15.50 .- 5.00 11.28 33.84+ 5.89 + 15.50 - 5.00 9.61 28.83

+ 4.34 + 15.50 - 5.0 11.16 33.49
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Contd.
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For Reach length of soil AssociJtion -3 For reach length of soil Association - 4

" ~,

8L. Permeability q = k(b+Ad) Reach Loss of Permeability q = k(b+Ad) Reach Loss of~o. K (cfs/H) length water for K (cfs/H) length water for(ft/sec) (ft) reach (ft/sec) (ft) reach(cfs) (cfs)
.".,-

1 8 9 10 11 12 13 14 15
-8 29.30x1 0-5 1855 0.055 46.90x10-8 26.90x10-8 7920 0.21 3'f8.85x10,

j"

49.85x10-8 29.1 Ox10-5 -8 27.40x1 0-:57920
' . -,,!-,

1855 0.0542.. 46.90x10 0.217!. ~.

-8 27.40x10-5 1855 0.051 -8 25.80x10-57920 0.2043 49.85x10 46.90x10
4 -8 23.30X10-5 1855 0.043 -8 22.00x10-5 7920 0.174-:49.85x10 46.90x10

Average
---

r'-'~'_.::'
""'- ..

"
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Contd. 94

For Reach length of Soil Association - 7 For Reach length of Soil i\ssoci2.tion -10 Tot31 Loss "
'-. -- -,

.
" --::

1 16 17 18 19

1
-8 -5 20726 0.57248,1 Ox10 27. 60x10
-8 28.1 Ox10~5 207262 48.10x10 0.582

3 -8 . '26. 50x10-5 20726 0.54848.1 Ox10

4 -8 22.5x10-5 20726 0.46718.10x10

Average

Reach I,oss of
length water for
(ft) the. reach

(CIS)

6,'!-99 0.173

6499 0.176

6499 0.1 65

6499 0.141
"

25

QT
'.

187.05

;:"'~,..
Cfs . Acre-ft

24

0.825 6.60

1.013 62.81

1.0;:'9 ,57.62

0.968 60.•02 ..

232221

q = k(b+Ad)
(cfs/ft)

26.60x10-5

27.1 Ox10-5

25.40x10-5

21.70x10-5

20

46.33x10-8

46. 33x10,..8

16. 33x10-8

46. 33x10-8

Loss for Permeability
the reach K
(cfs) (ft/sec) .

Reach
length
(ft)

q = k(b+ild)
(cfs/ft)

Permeabilit":i
K

(ft/sec)

SL.No.

g'
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!l!alJlo 17 Wa'lwr l(;Jve;i in dra1n intake/:pr6jE)ot aren,fi;(pwn) Yea'!; 19'/1

~HHi
~:4~
~:@@
:~,6A
. .-' . '--'~

5.5A
J • ")t:\

'5.12
5.90
5.70
5.60
5.45
6.50
5.80
5.62..
5.65
5;40
5.60-
5.46

. ":'9.,.65
5.70
5.05
','.';.'

5;80
6.80

'_ •• op'_ \. 1:20
~~30

} :.3.2
.7.0.0.
; <.

1'.60
6.80
6.60
7.80

- --_ ..•...._ •.._ .•.,~, ~..__ .

2.26

~: ~@
Ii : .~@

B:?@
8:39
8:3fJ
6.30
6.30
6.00
6.00
5.80
5.90
6.10
6.30
6.80
5.80
6.00
5.40
6.50
5.60
5.40
7.50

'7.40
7:60
7.20
6.60
5,.,.9!j'
6.00
5.40
6.00
6.40

._~_ ..M_'~.~__ ' _ ,..... _ .__.__ .
Aprij. May JtIDEl

5.5@
j" ..-

5.5@
,:; •. .--

@:@Q
(5 :~9
6.90'.. '"-,

'7.10
7.00
6.80
5.50
5.00
5.20
5.20
5.50
5,20
6.40
6.20
5.20
5.60
5.40
6.'1-0
5.90
3.90
5.80
5,90
\5.70
5.70
5.80
5.70

C'
""5 gn~. ~.

3 30~"L~

~ 11 g
'~ :Og
~:4q
fi4Q.,.. -.

3':70, '

4,.70
5;20
6.20
6.40
6.50
5.80
5i3~
4.60
4.10
4.50
5.30
5.50
5.40
5.60
5.30
5.70
5.30
5.50
6.40
6.60
6.40
6.40
6.10
5.60

..._!"!~trt;h@
lV!llpgq

.,..~~.~ ...• ..~ ... .~.. ..'~

1~0,7Q:,! 1"74,66 194,09

. t.1 ~1 t ----

I

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

B-. ~Q
3.70:/ . , ~-'

'Adio
9.1 Q

• j ~:

p.2Q',' ..- '

5.00,. '

4.00
3.50
4.20
4~20
4.70

,3.00
i 4.50
, 4.70

4;76
3.90
3.:30
3.50
3.80
3:86
3.9'0
4 .•10
4.00

i ,4:20
'4.60
4.30
:t80

a' 91'. 1 ~

g,ilq
;9?1,f" l~

?tqq
2.60
'- •• -".1

:;/00
'j ,'/

3.30
,.' .
3.40, .
4;60
3.90
3.90
3.70
3.t,O
3.40
4.70
5.00
4.80

4~9.o
4.56
5.80
~'. 50
6.00
6.20
6.00
6;00
6~OO
5',.,80
6.20
5,62
5.10

N6-erage:4.44

14
1 5
16
17
1$
19
20
21
22

~".';c'"23

24
"26
27
28

29
30

;:,5\

10
11
12
13

'.;,.

.~~',
.. '



".

.~ 96,.Table 18 \'laterlevel in river intake (Lakhya river),ft(p,rD)

Year: 1977
-''' ••• (-_,,_ 0"'

Date Months
January February March AP~il May June

1 2.40 1.95' 2.13 4.10- 5.50 10.10
2 3.40 2.25 2.27 5.00 7.30 10.30..•..
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
I 5 3.10 2.70 2.85 7.05 7.({0 11.10

6 3.25 3.00 3.37 7.00 8 ..1O~ 11 .28
7 3.55 2.75 3.•53 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
13 3.40 2.24 ,~. 3.22 5.53 10.23 12.J5
14 3.25 2.34 2.90 5.20 9.65 12.15 .
15 3.00 2.35 2.90 6.04 9.OS 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

( , 21 3.28 3.60 3.73 6.25 9.05 13.16\. 22 3.00 3.38 3.95 6.00 9.00 13.40
I 23 3.86 3.30 3.80 6.20 8.92 13.45
~i 24 3.00 3.26 3.40 6.00 8.70 13 ',55
I 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 6.32 8.85 13.70
28 '2.30 2.10 3.05 6.10 9.10 14.00
29 1.96 ..03.20 6.20 9.40 13.80

't 30 1.48 3.28 6.25 9.70 14.20
31 1.65 3.07 9.70 14.20

Total:93.38 77 .52 101 •17 178.80 255.45 386.26

....••.."'.

.'"
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Table 19 "laterlevel in Burigang8.river, ft(P\<lD)

Year: 1977
Inte Months -~-..

January ..February . March >. ' April May June
1 3.18 2.65 2.55 .t,.22 6.93....2 3.25 2.83 .3.00 5.11 7.00
3 3.20 2.95 3.15 5.50 7.17'Y.. .... .
4 4.00 ..3.05 3.00. 5.97 'LSD
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 3.61 6.72 8.32
8 4.67 3.30 3.70 6.10 8.40
9 4.60 3.02 4:07 6.77 8.42
10 4.37 3.02 4.00 6.52 8.17
11 4.15 3.00 3.95 5.80 8.07
12 4.00 2.88 3.90 5.72 8.25

.~ 13 3.75 2.98 3.37 5.70 8.45
14 3.60 2.87 }.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 6.10 8.85

/ 22 3.60 4.27 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.BS
25 3.20 3.60 3.85 5.95 9.10
26 3.02 3.70 3.80 5.75 9.10

,~'i 27 2.98 3.05 4.20 5.95 9.20
28 2.85 2.77 4.37 6.10 9.30
29 2.72 1+~10 6.15 9.30
30 2.55 4.05 .6.65 9.82
31 2.45. 4.20 10.02

Average3.09 2,79 4.18 6.05 9.24



Month, Dlte

Table 20

Period

.,,,

\.,rater level of peri'ph'eryriver and
Avera:,~ wat~~ le~el

Buriganga a yaproJec
ft ft ft

(PWD) (PII'D)(PWP)

proj ectarea

98

Jan.

Feb.Irriga-
tion

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

1'.verage

1-10
11-20
21-31
1-10

11-20
21-28
1-10

Mar. 11-20
21-31

4.01
3.91
3~09
).06
3;33
3.79
3.34
3.74
4.18

3.27,3.25
2.62
2.67
2.65
3.03
3.04
3.36
3.38

5;66

3.60
4.42
5.84
4.41
3.99
4.39
4.24
5.26
5.97

5;95

+ 0.33 + 0.41
+1.17 4- 0.51
+ 3.i2 + 2.75
+ 1,74 + 1.35
+1.34 +0.66,
+ 1.36 + 0.60
+ 1.20 + 0.90
+ 1.90 + 1.52
+2.59 +1.79

4- tUl9 + 1 ;132

1.65,1.23

Apr.
5-10
11-20
21-30

6.63
6.17
6.05

6.48
5.85
6.14

6.38
5.63
5 ;61

- 0;10
- 0.20
- 0.53

- 0.25
- 0.54
- 0.44

Drainage
May 1-10

1,1-Zg
21-31

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

7.73
8,589;24

6.12
5.98
6;64

- 1.45 - 1.45,
- 2;87 - 2;87
.;; 1 ,45 - 2,45

I)
I

(

Average 1.37 1 .44
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Table 21 lU!10unt01'water drained-chit by g:h;lVity flow. ,."
..<...--

" DischargeSL. Date
No. '(acre-ft)

"

1 19.1.77 ..". 78.37
2 30.1 .77 ~•..... 114.28
3 31.1.77 ... 105.06

r 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 ...... 64.1 6
9 16.2.77 .... ,. 61 .46
10 17 .2 ..77 ...... 32.94
11 25.2.77 .0" ." 41 .32
12 26.2.77 -..... 51 .05

,~

13 27.2.77 .. -. '. 84.08
14 28.2.77 ... 69.69
15 1 .3.77 4.31
16 11.30"77 ... 75.66
17 12.3.77 "'..... 8~.68'
18 13.3.77 '. '. -. 82.49
19 14.3.77 ...... 37.07
20 15.3.77 ... 33.10
21 16.3.77 ... 47.71

I

22 28.3.77 ... 49.41
~. 23 29.3.77 ....... 111.76

24 30.3.77 ... 51 .87I
84.41I) 25 31.3.77 ...

I 26 1.4.77 '..... 66.43
27 2.4.77 60.95
28 3.4,77 '..... 2.1.01
29 4.4,77 26.33
30 6.4.77 . ' ..... ' n.21,

"~Total; 1824.61

lls thero were two vents in operation,
Total drainage disposal = 182.L 61 x 2

= 3649.22 acre-ft. '
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Table 22 fJlllount of water drained out form the project (by pump)

Date iunount-
Date Amount.

(acre':'ft) (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 7.5\77 40.45); 8.4.77 421 .66 8.5.77 68.10

I 9'/+.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
14.4.77 288.40 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

:t 17,11-.77 504.00 17.5.77 599.28
18.4.77 346.56 18.5.77 450.45
19.4.77 274.93 -19.5.77 462.40
20.4.77 172.56 20;5.77 514.14
21.4.77 86.40 2L 5.77 803.30
22.4.77 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

I ( 26.4.77 28.64 26.5.77 660.00
27 .~•.77 27.5.77 448.48
28.4.77 28.84 28.5.77 640.32

I) 29.4.77 29.5.77 631 .68
30.4.77 30.5.77 422.72

31.5.77 640.80
1.5.77 43.53 Total; 17163.6 acre ...ft2.5.77 - 86.28
3.5.77 t,2.57

~- 4.5.77 69.95
_._,,--,.
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Table 23,Dead'storage in drainage chann~~s'.... 101

Name of drainage Length
channel . (ft) Initial'

.storage
Si

(acro-ft) (ft3)

Average
channel
.section
upto ini-

.hal water
level (ft2)

Average
channel
section
upto final
water level

(ft2) (ft)) .

Initial
storage

Si
"'inal
storago
Sf

Final stora,~e
Sf

(acre-ft)
Primary-1
Primary-2
Fatullah Khal
'Pagla Khal
Secondary-1
Secondary-2
SecondarY-3
Secondary-4
Second2cry-5
Secondary-6
Total:.

..33400
24200
8350
9190
33,tO
9185
11690
7520
12530
3340

11 5
83
29
31
29
34
34
35
65
48

229
191
97
103
77

.103
81

85
134
116

_.-.-~,..

3841000
2008600
242150
284890
96860
31,2290
397460
263200
814450
160320

88.17
'f6.11
5.56
6.54
2.22
7.17
9.12
6.04

18.70
3.68

193.31

7648600
4622200
809950
946570'
257180
946055
946890
384300

1679020
387440

175.59
106.11
18.59
21 .73
5.90

21.72
21 .74
8.82
38.54
'8.89..•.•..

427.63
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Table 24'Seepage<loss f:rom the lateral canED.,bL::'3'
'."'. --.. '; - - '-'~ ie'. - _"_~'-:""'.. . /,t ''"'._,,'.st. bistance Reach Discharge Loss in th.e water losstJo. ff-omoff length Q reach pef day intilke -:reach(:tt) (ft)- . (ft) (cfs) (ds)

1: , -.)

0 10.60

,', ,

P~'f fteach

2125
2125

10.35

3670
1545

10.20
0.15 8,390

4 %00
1930 0.24 10.74

Total: 5600 0.64

=16:*g = 93:96 percent
--•• 10;6 - 9:96 = 0.64 cfs-.= O.64x60x60x24/5600
....0.987 eft.

Efficiency for whole length
Loss for the whole length
Loss per foot per day

I

~)
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Table 25 To~ographical feat@e of the project area
SL, Contour Cumulative CumulativeNo, level in area volumeft. (PWD) ..(acres) (acre-ft)

1 5 0 0
2 6 750 375'y 3 7 2350 1923
4 8 4600 5400
5 9 8600 12000
6 10 11500 22050
7 11 12400 34000
8 12 12900 46650
9 13 1~260 59730 .-"' .'.

t 10 14 13500 73110-

I" ()'1

I
I

t
I

~
j
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Table 26 Distribution system of the pro j ect area
SL. Name of canals Length Command Irrigable IrrigatingNo. (ft) area .area area(acres) (acres) (acres)
1 Main canal 37000 18401 .25 15124.73 12977 .362 Lateral canal-DL1 19600 2737.68 2648.•80 2073.40)-. 3 Lateral canal-DL2 7700 1105.75 933.09 771.094 Lateral canal-DL3 5600 842.24 755.00 612.00) 5 Lateral canal-DL4 9200 1288.98 1142.68 886.26

!

6 Lateral cane.1-NR1 19500 2807.04 2318.92 1757.027 Lateral canal-NR2 13800 .1680.30 1570.30 1260.358 Lateral canal-DR1 12800 3033.48 2537.29 2042.059 Lateral canal-DR-2 9500 2394.66 1947.07 1568.8310 Lateral canal~DR3 2000 478.40 302.15 259.1011 Directt1irndut 9 nos. 27200 2047.19 2042.19 1747.12
l Total: 18401.25 15124.73 .12977.36

Area I 12040.25, .9884.40 8719.14Area II 6361;00 5240.33 4258.22 ..~".

12977.36
" Total: 18401 .25 15124.73

Gross area of the project:
Area I = 14500 acres
Area II = 6100 acres
Total: = 20600 acres

"
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',-., "\:,Description orsoil :~,:Table 27 in Dacc::':l:::Na,rayfl11ganj":DemraProj ect(},rea 1)

SL.No.of soil Na.me of. soil Depth:of Texture of AverageNo. associa- associa,tion soil layer soils .texturetion (in)
0-3 SilW loam;:' , 3-5 SilW loam"',. 1 '1 Payanti-Kazla Silty clay5-23 Silty clay23-54 Silty cla.y'r

Silty0-3 clay3-5, Silty clay2 2 Jatrabari..,Kazla 5-11 Loam Loam21-27' Silty loam27-40 Sandy loam
0-6 Silty clay loam6-12 Silty clay loam3 3 Demra-JCltrabari 12-19 Silty clay Silty clay19-34 Silty clay loam loam34-43 Silt'
0-3 Clay loam~, 3-5 Clay loam5-10 Silty clay loam4 4 Demr2.-M'J.tuail 10-21 Silty clay loam Silty clay21-31 Silty loam loam31-44 Clay44-50 Silty loam
O-,.~. Clay4-6 Silty clay./

~ 5 Silmundi 6-11 Clay Clay11-36 Clay36-60 Clay
0-6 Silty clay6-11 ' Silty clay6 Jalkuri-Godnail 11-18 Silty clay Clay.18-34 Clay34-60 Clay

':. >'"

;,~ :
i

"
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