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Er Tswor Rawet
\ Engineer

Trrigation Engineering

Trrigetion
Trrigaton is the process of artificiol application ot Woter 1o

goil for rising Crops.

nNeed Of Trrigation

—> Tnadequate randa
—> Uneven distribution of tainfall. =¥ (arewing perennial ¢rops.
—> (rowing Number of Crops.

;> Non— uniferm yainfalr

—» Crop tequirer—ent

VT
‘m. ..r Objective 0F Trrigation
- ensure enough Moisture essential for plamt Qrowih.
- Provide Ctop insurance against Short+ duratfon drought.
-> €00l +he Soit & Ghrmosphere to provide o Suitable Surrourding:
— Wash out harmful Sal, Chemijeals of the sou-
-» for better Crop production.

Functich 6f THrigation
—> THereasing Hhe output @ efficiency of Crop production:
-5 Growth of Crops In gbserce o sufficient natural p}-ecipﬁuﬁuh-
Advartages of Trrigation.
=> Thcteasing the food produciion. —> WHer supply. !
—> CultiveHon of ach Crops - —> fpod Contol-
—> Trmprovernent-0Ff Sround water Storage. - Inlond navigation
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—> Protection from Famine. !-‘T"Wm - ﬁenemhuh of hH‘*""Pﬂwu
— Eliminghon of rixed CrOPing, = Afforestation,
: L

; ——————

Disadvandages of Trrigation

— Wafer logging, —>hgsof Cross drainage Stuchye
are required. |

— D armp Clirmate.
- l:l'eedirrg,- ofF rﬂnsq_uhoes .= Ihcrease Cost of Jovernment

——

~> [dater Poliution »

Histky. OF “Trrigotion Develprert in 'Nepal
—> First Canal }{€handra canal — Lotations Saptari’ !
—> iConSHrucHon ‘Start ¢ 1939 BS ' '
— Distributior of Waler stord ! 19858s.
“Tuddha Canal - BOEEKOF: Sorlahi — (onstruction: 1939- 1942,
#Tagodishpur marn —> Location ! Kapithastu > Construction ¢ 19391942
~> First irvigetion pocy of hepal : 20498.5, ] -
- Lotes+ un o w- n * 2030 B.s.

Tmporturtt point uged in irrigation
"@ Arid Region [Arid -zone —> The Qres in which hp Crops Con growlk
wihout frrigation is coved arid zone. B
@ Semi—arid Zen€ ~> The ares in whith Some INfer{or low q,llﬂl;ﬁ’;l-
Crops Can grumh wHh oyt Trrlgn{-{un \s called ser —arid zﬂhE-
@ saturation Capacity —> Maxlmurm moisture hotding CﬂFﬂf—"fﬂ'
of Sit —> Al Qir pores (Voids) are displaced with Wikes
Field Capacity —> Water contert after grovitaHonl water ks
been tzmoved 15 known as fieid Capacity
_'TFi'em cdpaciy = SutureHon CapacHy —gravity wetetr |
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the M\Iﬂll die. li-e, plant can ho Jonger extra sufficient Water for

H-; a'l't!w{h)
B) OPHE U Froistrye cond-ecil (OM ) = "The water Corbent in

which Ctop Production 1s vmaxirmurn-

@ Pateo watering —> The Rirst Wetering before sowing the Crops..

@) kor Watering — “The First Wetering. given +o the Crops When i has
growth in few centimeters. — The st waetering af4er sowing Crops

Crops Kor Watering [Kor depth| ko period ; | Base period;
Rice 18Ccm 27— o Weaks 170 days
Wheat 13.5¢cm 3-8 lleaks 120 doys
SugarCone 16.5(m —_ 330 days

@ Root zone depth = Maxirurn depth of Soil Strata ih Which Cropsg
gpread 1S Yoot Systerm & derives water from soil-

Crops Root =zone depth (cm) Note

Rice 90 | pHyaiue of irrigotion Weter = ¢ 46 5.5
Maize doo PH vawe of dri'nking Water = 640 8.5
theot 100 (® Avaitgtle ™Moisture

Potato 60 fivailabie moisiMre Cortert =
Bahanu % field Capacity — witking poirt,
“Tobacco & @d overlap allowance

Sugarcane 150 > Ex+ernd of weer 4o be supplied
cotton 140 for ™Maturing @ Partrcula- Crops

Which extend Prom One s@asons +o other Seasons is Colied

overlp Qllowance.
Factor affecting Crop UWtiEr fequirement

—s Canal Condition.

~> climate.

— effective Rainfall, —> Cutiyghion methed.
= —pes of soil- . .~¥ “Types of Crops.
- Base ¢ Crop period —> Method of irrigation
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~Tirigation Moler Req,mremeﬂ‘P
@ ConsumpHve .Use (Cy) “The armourt oF waoter WHikzged, by
the plart 1n dranspiretion ¢ evaporaton From adjacent soje o
plant leave s \s caled CunSumPHVF—" use. = This g nlsn

Called €Vapotrarmspiratior.
@ EMfectiveRainfail (Re) Rainfan during +he growing. Pel—hd o
the Crop thet is.availgble to reet Waoter requirernert of. Ehup_

is effective rainfan: - "t ool
® Lord preparation & Leaching. Waer Requirerment (LB, La.);
Be-Fore seeding [Tz 1) 9 %uhspluﬂtn}lmi certain Ct'aps |
Sorme Qddi+ienal woter (s requited thisis Called dord preparation
Wader requireirert, fAiSo Sore rore water may be hreededip |
Certairn Soll 40 rermove horrful Sals, this amount of Wotef
required ig Called Aeaching. 2 (R =Ccli FLosses
® Tri—i gotor Woter RET.IH-EH-EH‘!- e armmmourd 0F - 1-
Water that is b be Supplied by, trt—ugﬁhnh for~ Fulining the
Water I‘eimremerﬂ-s of Crops Is Called 1ngu-hun Water rett_mt'ernm},
—> (rop Weier Requi-erment How much water is Fequited 40 Crops.
—> “Trrigaton Lister Requiter—ent How much waler is Supplied by, irrigetiy
@) consumptive TrrigrHon Requirernent The armount of: Woter
+0 be supplied through irrigation 40 rMmeet 4he Consu——phve Use
derard of Crops is Coned CIR. JJCIR =G =F
® Net Trrigeton Requirermert “The armourt of water +o ke SUPPE".-J
- e Fort Zone t0 meet Woey bequirerent of Crops 15 cqm,d__‘

¥

NIR, ., [NIR=CIR—LpPd¢|e

@ Field TrrigeHon Require mert —the arourdt of waletr: rgq,ulred

1o be Supplied 4 4he field Yo et Waler requirermerts oF *Hﬂ

Crap Is Caned FIR. .'.IFIP. = NTR -+ Woter appliceHor Jussesj
s—ahe

'va

Nhﬂ?ﬂ:nﬁz blofer upphcﬁmn E{;FLHE"‘
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@'tnroﬁ‘mﬂgchm Raq,ml-emm e ur--ourﬂ- al‘- Weter +n be
gu??h!'d Pror— the: ciintt outlet +o meet water ?'E'H.H"'E"ﬂcﬂ'ri of
crops is caved GIR. " |hETR = FIR-+ conveyance Joss

fiso,| TR = ETR | fuicre: “h. — liater Conveyarice efficiency.

— e

'

Crop seasgng & Prfndpul CropPs.
@ kharif Crops @ Rabi Crops ‘
> Crops Which ore Sown of +the > Crops Which ore Sown otthe
begrining Of Shouth we st mansoon/ Winter | non —mansoor Seasng .

Summer Seasoms.: ..
[ Start frorm 257 apHIR, A0 3070 | Stort from 25t october— o
sepierber- 215 rrarch

.. roa ~ill

—> Example”, Ri telmu?ze. , gt"oundnu{‘.—b Exaple 4 Wheat, potato, Mustard ‘

Cotton, bojra, Jowar- bariey (i) , Yobacoo,
> fiso Caned Surmmer Crops. |y Riso caned winter Crops
s COnSume more Kater; |—» Consurme less Lister

@ perennial Crops —> Basg!Period lics in both Kharif ¢ ¥abi seasons-
—¥ (Examplt s Sugercane <+ (navden CFDFS-@EIQH mordh Chop Cotton

Crop perjod Time Period bet" ke Stwer & harvesting. of crops:
‘Bage period Time period bes" +’ne First l.uu-i—ermg, of Crop af the
¥ime oF Sower 4o lost wHering before hirves+ing.

Wote: @ hienerany: crop perisd > Base peviod

@ practicaty.! beth are +0ken as same thing.»
@ Both are expressed in dys-

CroP Rotio =— RArea ir-igtied in rabi s€asorm

firca irrigated in Kharif season -
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" TS Duly of weter ts defined as the arew of dand iniheeyg o
thet Con be irigated by Constant SUpPWINg LMY/ sec of woer

threughout +he base period . | = ha ' ha -
—> Mathemeaticany' |Duy (D) =':;T = Tmy_, T Cimecs
ﬁlﬂqr 1 hectir = jop00 me— 1x 16+ ™% -
= . . ' —
_ Factor nffecting:"ofidty S EICR
@ Climate — —Terp~ — wind Velocity — Humidity -pﬂhq m. pregg,
@ wyees of Soil ‘® canal Condiian .

® Types of crop @ Base period of Crop. ‘.
@ TTopegraphy. + ' R L E

© Method oF irrigetion - %
fNatel: Duiy IS Yaxirmurn t:Jh the fierd. '

—> “The duty. ot outlet point (1.2 o head of Waler Course Caral) |:'
Catted ag outet dity o oulet Factor: \

TDelta ) AR AR K
—> ; The dotal depth of weer required by @ Crop throughdut Hs
base peried +o aHain fun maturity 1€ Caued dettar
- T+ is g.erla\-uug_ measured in Cm Em. sgmhglr: A 0 J"_"_-

-'Crops /| Dera on Pigq Crops Tella jonfield 7
@ sugarcone 126 ¢ @ Vegetabres d5¢m
@ Rice 126 Cmn @Bﬂﬂﬂﬂa -9Ccm |
@ Tobacco . I}5 ¢m @ Pooder- ~ q97-GCm
farden Prus 60 Cm @ peas 15cm
©) CoHon Socm 2
© Mustard 45 ¢ T
(3) Wheat 0Cm —
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/%ﬂd“ L_ L A e P LS S e L T
Relationship Between “Duty, Jera ¢ Base period,
let 1Yo Water can iHFigHe - heckares and throughut he

base Period B. < Water requrermert of Crop is A meters.
Ew, D= Doty in ha/mYeec o
B = Base peried in days
A = “Tokaldepth of woter Supplled in rmeter—
vistharge (@,): Voturme _ m3 .

+;rr1e =ET

= Area = 41 hectar = 1qo00™M?% = 1X1aMrpm?
. Yolureof Water applled +o 4he Crop for- base peviod B day-
Velurne \v) = -pischarge x “rime
=
LM jsee X Lduys o g,

Il

:1-.'31-3- X 24-X60 xsaisec"
=" g64-00m>
— om

..g;—

* V= 8gacoxB8 ———@

Depth 0f Weer appiied n B diys = Volwmelv) — g¢q.008
Rrea (RA) 1x1¢%
. |[A= 88 Atnm,
a

Tn conclusioni~ |A =864B | 4incrm.
& e 10

INMe'? £ base period therease, duty increose .

1'#' delta incCrease, duty decrease-
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0 ) Methods' ¢F Trrigater”
@ Sulade rrigetion ¢ Trrigaton witer “PF'fEm
® Sub— suface Trrigation over the Soil surface. E‘Tﬁm

R B BRI T i

— s g,
@ SPrinkler Trrigation OF by, PUrpirg:
. T
@ LiP+ Trrigation
‘ T —

@ gurface Trrigatior

- J o
Tlooding- Method Fuyrow mMethod Corbour Farming,

- . 1. ’ B
laitd Fiooding Carrkrot Tlo0ding,

\L 1 : I

t ""' il ' ot
Free fiooding  Border Sitid flosding  Check fioeding.  Basin Fieeding
@ free Hooding. - - 1|

S Lond |5 divided in+o Several plots, J P
— Woter IS supplied at hl'ghm—,le\fd o P ’::’.'.f':; :"’i"‘:.r

¢ CH- off o+ lower—end:
— ldater 1s apptied +o Fieid Without ‘any  ——s
Control Structure.( border or levees 2ml), \L - w'-:'.!.‘m: ‘T“
—> Also Calied Wid Fiooding - " e
—> Sutable, 1? irFigotion woter 1§ inexpansive ,

—> Tr +his method, Quantity of water is high, —>0h rolling lond

—> The applicatior efficiency is low . —» suitapie for Plat leveled land.

“y Fied

rpain |caral

® Border Strip Fuoding. [ —
_} Land divided {rHo @ hunber of Stips, ~L Pierd Charnel
by, +he low levees Caued horders. sl =
B  — = 5
— Length = 100- 400m- ": | ﬁ:g z
~> Width = 10— 20, E b [ped po+ H
—y Slope =0+5 — 15 v« .#
- 44—26P—
v WiScharge = 0:015 m¥sec 0 0+3 MY sec . i
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@rhn v U |nndma . . % _

S 7 — -y
Z5 Simila-4o0 brder— sivip Hooding T715 B ZiVv P !
— - ol -
pur Waker Covrirolied by. Surraund ing , g ” - >
m— o Wl - ]
-5 Ru levees are Cormected Wik Ok 2 =
7 - -

-
cross levees: / \’[ﬁ—ao:m ”}1,,, 177 ,.,f ICITI
—,Levees, wide = 1403 /f / J‘

=L aalad

\:-l\-\*!‘l he’{sH — 15 ‘_Ba-cm '
- Flpp'lfBll n level ground . WLL‘.'VE:E'.;
5 most Suitable for- permeable Soil.

® Basin Flooding. | f-i\ %
—» Trrigaton water is applied Subsidiary. “DHch )
for orchard tu?md,-ﬁ-ee:sjam—den Crah Dilch // //

Parks ©€tcC. —

— lloter basin are fored Yor ach trees. \\ $ \\%

—> special +ype of check Fiooding:

e

AR

"‘i{\\

W uu

X

L

—> shape of basin can be, Squotre, Fectangular, t‘.n-culm— Eus:n_

o- moy be irFeguiat, //-Furrau:l

f/ / (X VETLA,
# Furrow Method ' nf(/ / / ) “' /
— Furrows are Series of /j / /\ / }"-;Ar!‘/

leng Narrow Chavrmel n T'\.c _{h_ _‘;,_q Fy

bet" rowe of planis Yo be h—r-fﬂui-ed.
. ] [] b [
—> Wad-er— 1S APpligd orily. in Lurrow Nat n enhre surlace areq.

-3 Weletr reaches the tasts of- pl-.rrrl-s by. perculn-ﬁnh me-thods.
- Suitakie for— Crops rmay, qet Inured due 4o contact Wrth Water:-
~3 For @xarmpk ' cauliflower, Potato €C: oowa )
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- W C‘un-k.ur— For—rnmg. o e N T~ u:\\ Yy v \\
C Rk oS \ V'V, \ el B

‘ e VY Y Jivven
720N 13
, /7"”'“*‘//*“
/41;—1;-:;//( —

™~ Ll |

—

“Terrqcas (&) -

@ sub— surface aTrrigation

@ t‘fu-{-urﬁt gib—Surface €) FIHrFI%IﬂI_Sj[b-— swhice @ !lll"lpf T|-||:|.¢|g
'I'I-t-ig.u-%-':un rre IE.I:H-I or '.I-rtg.n-hun

—> Woter | s supplied bEﬂeI:Il*h +he' land
surface +hrough pipe hetworking

]

-~ Leakage Frrom Pond,

loke, Fiver etc:

cub_ surface Trrigatlon ! Tr Sub— Swface irrigotion Wetet
is appiled 4o the Crops direcHy at the Foot =Zone of the Crops.
“Water i¢ hot applied frorm surface £ i is appiled betow grourd
curface: this method Costy ¢ difficutt.

4= Drip TrrigeHon [Resenvpir/munk | DHippers [NozzIES

5 Trrigokon Water is ‘/’ -
] = W v P TES

directly applied 1o the 2= e —0—

o+ =one of Craps Hith m;.;e R

the help of Network of pipes / ___—

$ hezzles; Porrm of Srmalt drop, B =11 ——

—> High applicatien EFﬁcfencg.
—» less eVvapo —+Hranspiration lesses, percolotion A
> High Cost of installation, operatior gl nance .
Notes rrinirurs height of Sofi above the network Ptﬁf_ﬁr—:‘-"”
arhiPicial Sub— surface GO = 40 ¢ -~
___’_/

CamScanner

0SSES”




Note Book

Date:20 | I

Aman f__ %

Oﬁl’l 1r1Hm Tt -.gtrhuh eel c T

—3 Bpplication of purmps. PUps. ". SPHnl-’lE.r-

- L- :I  head

- Wadcr is applied 4w 4he " fand e L
n T Ahe Porrn of SPray.. I

— T4 IS also Knownr as arbifictal l"l':nh_. rrmllfpc

= upper most part of dhe gpHnkier n-hgcrhnn \s totating head.

—» Appiied Wiere +opogi-aphy s unduloting, jr-eguiar— —> Shaltaw Foots
—> Applied Where quaniity. of water is net sufficient 4o carry. sufac
“rrigation. —> Appled Wihere land Jradiert is steeperr—slu ¥
“Note ¢ (reneral Pressure in rotaling heod = 1:4- — 21 Kglemz

Rdvarttages ¢ wisadvartages of Trrigation Methods
surface Trrigeton

Advarvtages “pisadvariages
> N0 Cortirol OVer lioders > NO Corrtrol OVer woter-
> TniHol Cos+ is Lless, Ly, Wastage of waters

> Nit Fequired SKill manpower. bs Chances of water 1933ing.
| No+ required high dechnology. > Crop Sulfer— frar water

> Very. €agy 40 Suparvise. > chance of erosion of Seir.
Sub-surface Tregelion

> No Wastage of water > Thitiad Coskis mope.

—r Corndrol Over WHEr: 5 Required skdied ranpower-

> Chance of erosion of Soi is lesst— Required high technology -
~ Chance of destruction islessky very difficutt 40 Supervise.
> FerHiizer mixed with Weler, [ Chance of Clhgging nozzies.

Sprinkier Trrigation
> Elfrinated the Seepage Losses. [ liigh intin Cost.
5 Lond Jevelling (s ot required. | €ffect of Wind.

> Saving. water <€ fabor. Ly Requite elecitical powet:
s B icierd use oF lord . ‘.-—';_r.]hlnt:u'nn { Clogying of hozzies.
s Trost 2 Clirnatic Candtal. Cw Rretuent Cunervician teauiteds |
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Lesrqer !

@ rﬂ'g atior

- - . . . L —
-5 “The rmethod OF Irrigahion v rv- v"r v

e lNeld Wik ieHng Weer V7 :‘\\ _—
Pror +he available Seurce ot o \\

Xow level» | “ .

: ' L
1 1! \"‘___"_"_"._" !

Canal ¢ Canal mesign
Caral canal is +he ardificia open Condutt Sither lined ot
untimed Which | used +o Convey Water B

Tgpes of Canal X re bt thi
[f] Based on the nature of Source, Y-
@ Permanent caral | Perennial Caral T
--+ Rurs +roughout the Years
— Censists of perrmorerrt diversion Struchire s.

@ Trwundotion Canal| Non— pererniat Canal

—> Runs OnlY. in Mansoon Seagons-

—» ees not Congists o Perrmarmert d[ugn—g;uﬁ Struchires.
— Water i vaitable oriy duringthe Fiosd periods.

Based on the Finarciol oUtput

@ Protective Caral s

-_— FI'O'I'E:C'I'iGH Pl"’ﬂl"‘"‘l Eny_:r:‘he . — Make ihe gwgrnmerﬂ--
® Productive Camal "BHfeAe) -

__H_.-.

— henerate reYenue.  —y Make Private Company:

;:Busedm-the-ilpen Sol . -
yre of suil P

Allyviel Canal = canal passe ' . !
@ Passes through QUuvial Soit. '

@ Non—anuvial Caral > Cavl Passes through rocky EIEE_E——-'”‘

. ____'_—__P-_-F-“
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lﬂ BnSr:d on T'unrqmn
@ T I"Iaﬂ'h om canal I Comsiructed 4o Supply- water for Ih—Igoh'uh-

@ power canall Consirucied for- hydropower gencration:
"@"Fégdet- canal: Consiructed 4o feed Huo o more Other Carals.,
ngﬂidn canal ! Constructed for water 4ranspontadioh. ;
@—'ﬁ?ninqge camal ! EXxcavated 4o drain Weler of Water logged areq.
nsed on lining.

@_U_n'lfned candal

éﬁjned'Cﬂﬂﬂl

_Eﬁased on Mischarge ‘.
| — , ) CE;\T}"
@Main Cana) ' 1] ¥ e S
; o=
j Takes oH Water directy. Prorm ""E _E_; // \\%,.
rver o Yeserwir; or headwrk: 2 r;}\ ' )}‘X

— T+ Cm"l-=E‘5 Liter N .!,u'r-ge armound \Wf//\ \m

] i \.f - (E
+o feed dhe branch ¢ distibutary canals! i// |\ :
— Very high dischargeY» 30 m3[sec (30 cumes) // ML
—> USuany_ ho direct irrigation- E -

@ Branch caral l WatCrcourses
— Tares off waier from main Canal - —l

-» Supply water to major £ m;nm'd;ﬂribm-ﬂi'ﬁ-

— Digcharge = S m¥sec. (5-138cumes) |Cormanded area

—> hp direct irrigation.

@ Major Mistibutary.
—r ke ol waler from branch Canal  sormelime also from main tam

- Supply wWed-er+40 rinor digtibuatty, Watercourses $ fieid charnels
-3 Tmischorge * 0:.25—95 m¥ygec. -> g‘ghgymu used for g.ree*. IH'Igﬂ'hnh
@ Minor mistribuiaky
= Tures of waier From major digtributary. € Semenme 150 from h\-t:unm
— Supply- weter 40 {ield chanrels [waterCourses:
— piccharge < 9.25 m3/s.

anch
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@‘hhumnrmﬂﬁﬂﬁhmq
= Sroal chommelt excavated by Cullvaiors in I'I'Ha.nm"
'-} These charnels fed by. digtributory 9 branch Cnr:q_[.___-""""'
—> Trrigated o fiewd. SESS—

[ - —
|5l Based oh Canal Qlighment

Conol Rlignmert qpe center line oF Caral 1S Known ag

Canal alignmernt. —> canal alignment Should be Shortest

as Possible . —> Cross drainage Structure  rengious aregs

Should be Gvoided from Conal glignrert: —
. Corttowt cangl |

“TuPes of Canal Align—ent 5 alfgnment

@ Contour— Canal \ \ 1[ \ \ —

—>- Canal |§ alighed roughly Paralel \ \ \ \ \
40 Cortour line of area. ) \ ¢ E\
—» "Trrigation IS dohe only one ,_5: / ﬁj o
side of Camal - becguse 0iher Side higher. '

— Mos$ly used in hjny area. / / ) / /
— Vforious Cross— ﬂrumag.e structures /

ate required. —¥ Surtable for Corrbour forming. Cmrrlrom-hht’»
—> Sorme+ime it I caned Single bank Canals

— They. are Olighed generally When Canals fake off From river
@ Waterched Canol [ Ridge Canal “~ Ridge

~> Canal 1 aligned dlong Ridge Wre. Flignment the
—> Th-igoHon i< done on bth Side of Camal

n

*--..___'I.ﬁu L

——

- T+ 15 Suit+obie for-plain areq. / \
—s rmintmurm Cross drain g3e SHructure Contout
[] ] e
are Fequired- P /
L] " - & ===
~» Tt is Mostely used in Ir-igation. -

—> Best cana! glighrert.
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— conal is Aligned gt eonpour line \.19"'

bkt Thk e 4o the contour line. . N \ 1“

—, he conal Funs toughly. Paralel 4o ““‘"-)} }“' +
-_;h';'ﬁwal drainage .

5 Cross—drainage Work are Mot Fequir-ed. / / 7

5 Trtigation IS dome on both Side of canal. o ! / /

s Double bank canal.

—

al l'gr:r-: en}

Componerts of Canal Netdorks

Trtake - _~-weir[@arrage
gt S _ =" River fiow

r—ain Canal -—-———"";'1

Canal head Requldor—__ | + &% ©_ @ranch canal
{ 3 '

—  — —5 =

:III = .I. &
rn o ma\{-ﬁhuﬂlﬁ.

T

, _ [
ragor disthiburary, . ——— | T— 7 5 —-

- !
- —H= ‘}‘r—-Fl'c'.d Carul
- 4
e N l. L " - ‘L
__Py; Conat irigation Syster,
VYV YV V7V Vv
vV VYV ¥ Vv
D v v oy Yy
‘ Feld
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Aenaa :
: - Head Works
res constructed atthe Heﬁ"

—The hydraulic Structu .
carmal 4o divert \-‘e-‘quiré‘d -armotirt of Sit free water 4o

Store & divet+ Mﬂer-‘.m—; -l:ulled heudl-inrk.s.

T

—

—

—Type s of Head WOrksS

@ “iversion HeadWorks
— T+ Sserves +o divert-the req,uil-ed Sup

ply into 4he Conal Prom
Fiver

@ storage Headworks
- <+ Stores waterduring. the perisd oF €xcess Supply
'+ When dermand oVertakes the supp

‘ndhe river £ teleased

Funeton of Diversion Heodworks

—> —Tp diver+t the river uater irHo Caral.

—s> ~Tp Fise the wat+er level.

—, o withdraw Fequired armount of Lister From tiver—

T, b Comirol the Sit €ntry into the coral.

- To Pass the fiood: _

“ cormporierds oF Diversion Headlorks

\\ =3\ ]’,Tf river T1ow o /,/_____,_
\ Undeksiuice V — / //ﬁ/

ig;zimhﬂﬂﬁ?;\: € = Divide Wall %’///
\ i ‘_ "__E‘- Fish laddey faurde bank
ﬁ,ﬁ?k;“" - : = 'rleﬂ;[BnH:ui]e Mo gorrat b
s | Sl e e e e L
/. | -
) —

i34 HeadlJork



@ Weir # Barr-age, 4 St -

Weir Barrage ’
v Higher Crest Lever, > Lewer crest level.
_, Not+ consisis ' oF gates. —>» Consisid= of Qetes,

[+ The Primary purpose is > The Prirmary. purpose is
(1ot Corvirol Fiood. Corrli-ol Fisod.
Ly They. are used Lihere Sedimente-> “They are used Where Sedimenis

are retotiverly. Smaller in size.|are telotively Jorger in size.

5 Cost of Construction ts 1ow. [ Cost of ConstrucHon is high .

Ly Silting in Upstrear is high. [+ Siting Ih Upsirear (s Low .
> I+ CanY4 Connected with 4he |» T+ Com be cormected

roadway. With the toadway (koshi barrage)

Weir: T+ is a Solid barrier s{ructure ¢ Crest levei=pond level
constructed Hrtthsverser Fo-ithe river- .- - /—‘_\ |
Flow tn Which the pording of Waler __/ \

chieved Mmainly by 4he Yaised Crest, oand level

E““’ﬂﬂe r THis @ hydruul?c S%I-ucnlureh AP il 1;_,- (hate
Constructed transverse o the = - " .'.°. .- I { Crest lewe
Fiver fi0w in Which the Fundlha of - ; e / \

Water 0Chieved mainly by +he LT \

_s_ni-es.
Hote: An ideal CASE, Angle bet" jmtake ¢ barrage = 90°
=% But, best FavVourable, v " w0 w = 110° (pracHcany!

used)

@ Caral head requlad or—
=Y > A struciure Which is consiructed at 4he head of the conal 4o regul
Hhe Tlow oF Water o he Canal Ts Knpwn Qs caral regulator,

e

~> Consists of Qoies

e

~> "o rmaindains fiow € weier tevel in Caral-

————
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Fun-;l-ins of caral head regultio—.. | .
"> T+ reguates the Supply. of water erdering the cang,
T+ Conttos he eniry. oF Sitt into the Camale

— <t preverts the Fiver—flos F-orm E"’f“%i‘:ﬂgm
- ’ __—‘_-—"""-...

—_—

® Divide Wall
T he divide Won is +he Concrete oF masnory. Wail Which
ls Constructed Perpendicular 0 $he Weir axis & Which —

—_—

‘Ceparates weir portiom € undersiuice Portion-
Funchons of Divide Wall-

—> Separates the underswices fror— Weir— propers-
S Create q SHil pocket hear the Canal head reguiater
— Tp Corttol Cross Currert in Frort of Canal head.
—S Trcrease the effectiveness of the undersiuice porHon,

e ——

ey

@ Unhdersiuice _
Undersitice IS the par+ of Hhe diversion Structure Which s
rainly Constructed +o fiush the sedirmert deposited heor-

+he head ha:gulu{—ur.—

®) Fish ladder
Fish lodder is constructed 4o allow the rover—ent of

Pish along the Fiver or Ufs or d[s around 4he Weirs.

—

+> Figh move U|s 40 D|< In Wwirker € Ds 4o U[s ih surnmer
—> Main principle of lodder s 4o teduce Veloci+y' -
Note : Figh Cam ot +Favel in opposi+e direction if the

Velocity. 0f woter ts greater— 4hern 0-3 | sec-

I

__.—'—‘—"".-'-.-'d

_—__—__.__,_-1-'
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Note Book

Date:20 ¢/

@ silt Cf'“'*'t'“l DEV!CE‘S CC""T“"dl 'ihc Slﬂ- 'E':nlru. n Carqql.

wo “Frwo YuPe s E;tcludcr- Tinngl o
“@"'gﬁ+ excluder k3 + | R

> — T+ isdhe stHuclures ?—p s *\‘F\l g-ﬁ‘?;‘:

Frnwded in +he 'r'wer— _‘: ;{: o ‘}( ,ﬁ c— JJ'l\r'ndE Liay
vesd oo of By EIT TS5

Thead tegulator— S B IHIES

— The ™ain purpese U OO ' —5 1 H

o Si excluder is+o Cortttol the Si emtry nto

the carmol from Fiver

—» Paraneltunnel giong . fig; Plon of Sitk excluder Tunnels

the Fiver length.

® sit ejector o Siy- €xtractors "‘"'“i” Canal
—> Tt 1S the structure Pravided in +he ,L
Carat bed £ downsiteo— of head / ,./"'—
reguietor [/ /,E—'fec{rmr Hingegy
/ [ River
@ River toining Structures Q \ < |
River Haining. Structure are \ \ W
tequired at the heodwork side +o avoid
the change in poth of river- +o N
:-.uke Hyver water Tlow in Specific  |Clean
Path, 40 Save Fiver bankes frorn Linler
l:u{-;.in& &$ many. 0iher Purpose.
@ Mm'a;ﬁ al burds | Ermbaniernerd {31:3 '+ plan of siit ejector

> Embankmerdt Consiructed a

long, the river-

~> T+ig Congiructed roughly. paraliel 4o, the iver:

—> T+ is 0ISo Called dyke or leve

[ 4




“l"mdd

@meda‘ I!'Nlhk L
—> T4 15 Qlsp known A5 bell 's bund.

T e
> T+ is provided 4o guide the viver water flow in a Specifieg

i}
Path.

© Spurs( (toynes
—> Spurs are provided o avald cutting of e tiver bank

—_—
L. |

—_—

due +o fiod.

———

Canal Standards (Cross Section of an irrigetion Canal)
Yoy _Se\—\rice road i —— Dowlag

Free Board T E(_! .

. - - —
T Bavrtow pit

“—Bed - ' TR

‘F;g: "l:tlpfcul Cross— section of camal-
@ Berms _
—> Hori=zortal distance of land between \nner +oe of i
bank 40 +op edge of Cuting is caied bermse.
—% T+ pProvides addi-ioral Mrergih4o bank,
— T4 Protect banks $ror- erosion.
— T+ help 13 plrw;d?ng, wider Ligter . s 1]
Note & Mintrmur Width i berras = Q-6 r
@ Free Goard ' -
~> VeHical distance between F.SeL(Fur suppwy. 'lwfl_LL

top of bank s caied free bsardg .
— Tt depends Size of charinels

B

__._—'—"'"'-'
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Note Book

Date:20 [/ [

—> Free board is dEPEﬂd‘S on discharge.

1;{;?!-;1*3-&{""1{5) Free Bootd (m)| Note ! Mimir—urm Valye o
._ZEJ-'E 0:3 (ming) | free board in Carnal =0.9m
 0.3-1 04 (@ Banks

-5 0:5 (rajory |—> Primary. purpese of banks is
 g-10 0+¢ (btanch canal) +0 retain Water,

" 10-30 0.3

@sewice Roads

—> provided for the Inspection purpese ¢ Cornmun'iteHon.

— They pProvided Qbove FsL 0f 4he channel.

B Towlas

—> measure of safely in driving. — provided Gbove tnspecHan pyad.
—y hererally, height =0:3m £ Wide = 0.6 a+ 4he top.

side stope

~> Side Slope in Cuthing is Siighlly tmore ther Side Slope in J‘z‘.“;"i‘
- Side Slope ih CuHhing = 1H:1v -+ 1-SH

~ Side Slope tn Filing. = 1-5H 1V 4 2H 11V

& spoil banksg

= 1 Voure o cuHhing. 1s more then Volurme of -F;'u{ng:'-l-hg exitra
€rth 1§ digposed hormaly. paraiiel 4o Corial On the edge of embankment
WhCh 1S Known as SFM'I bank.

.Bnrrum pit

=» l-F Volurme of earthllork In Fining is more then Yolurne of Cm-hng-

the Jhe exira earth faken frorm borrow pit -
= Wiath = ? Uidéh Of Camal: —> Depth = 1m.

e

— provided along Center line 0f Canal- = Tnicrngl borrow pH-
-—\____

-

> Provided OuiSide +he Canal- =3 Exiernal borrow pit.
mncmg depth .
IF \loturme of Cr.ﬁ+m,g, is equat to Vowwme of -meg, thic depth

15 Cunsudm-eﬂ Qs bumhcmg. depih-
~ T+ IT Alra Lkl e Mme .r:-..--nl-lnrnlt'l'll df.p'}h
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Note B,ng

Date:20 |

Lining of Canals
’ . Caral CFogs = seppt.
—> Laying of hard surface’ around the S Secton,

—> Prevert erosion of bed € Side Slope of- caral dueﬂ_ﬁﬁ“

T —
Velbciiy. 0F Weter-
LN | L] DG
Canal lining Haterials
@ Hord surface lining
—> Cermert & Concrete ining.: —7 plaster hining,
— b.—;cu £ +he l_;nths_. -2 Boulder l;ﬂ;ﬂa.-n by

@ Earth type h'nin;..f - 1
—» Compact earth Hmlr'lg.-. —> Soll Cemert Imlhg..

Advartages of Lining
—> Seeépage cortol -
~—> Prevention of Nﬂ{ﬂ«-.luas.ihq...
—> Thcrease ih Chonhe) r:upuch—g.

-

— “Iricreqse i Cormrmiand- area .

—> Reductioh in mardehance cost.

—> Eliminetion of figd dongers. LR

fHiccording 46 PSP ( planning ¢ design Sirengthening Project)

Lining type Maxirmur- VRI0CHY. (m[¢) Fla.
DrY. Store 1.0 vy oo SOk A
Dy brck 1.0 :
“Dressed Masanry, 24ip _:
Brick ' 1.5 -
Randem Rybbie 1.5 —
Unreinforced Cohcrede 25 ' | B
Shortcrete. 245 -
i




Hccﬂ;-dmg.h 'th baw, h Ivrrgtmm—. E‘ngmccr-mq.- uI?» dhll![l
wumurc by S:K. Gerg..

—mpc 0{-‘ 'I“'Ilﬂa '

Per-missite Velcity (m]sec):
cf:mﬂ"* Concrete hmng, 1.0 40 25

Burn{- clay. Hie lining, 1-8
mr— lining- 1.8

For unlitied Camal Section |

| Tyee of soil Permissible Velocisy, (m|sed
L{g.h‘l* loose Sand 40 Qverage Sandy, Soll 0:3—0.¢

| Sandy loam, black (oton soit, Okdinary, Soi) 0i6— 0.9

Moor-ar qud solletc. . f 1.0 — 11
!I:rrdmﬂr_q_, ‘Solls D:6— 0-9

Rock € Jravel IR i-5

Design of Irr=4n+iun Canalg
For desigm ol Tt-:ru'guh"uh Canal, 4he Methad | Torrmula Uged for desigh
depends on type of Canal, i.e, Iired oF unlined , “The Common
forrruta used for design of irrigation Conal are . Marning's formuig
Chezy's forrmula < Kutrer's forruia. [H] Design of Nom-qnuyig
@ Marning's Forrug Conal

—> This i Mos4 Cormmonty yged forrmula -Pdt- tanal desigh.
'—)' TiSChm'g,e:{m A x _1. R"'f'.’:s-"fz.

Where ! A =Tiow area
h= 't:ﬂ:ﬁiha‘s Foughriess Constant = manring's
vugosity_ Coeticient.
R = Hydraulic mean radius = freq
kigHed perimeter
.. _S = Longitudinal Slope ot bed siope
v = \elocity, = %Rw"". g7 a

CamScanner
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Dale:20 ¢

@cﬂgzi*s For-rrita v

—» | Dischave(§) = AXCARS e

= L | - ——

Where = Tiow arew , _

¢ = Clhezy's Conttant I

R = Hydrowiic mean Fadius o

= Charnel bed Slope . o

- v = Velocity of Fow = CiRs £y

i * A | P T
(@) KeHer's Formulg a2

—> §=RAxy —>[§=Ax[L. 473-+0 00155

=

\;+rgg+u-uu155)?"ﬁ
AL S s el
Where: h= kul-l—er—'s-h.:g,us?ﬂ coetficient.
® Bozin's Formula aC <
= §=Axv 5|8 = AX[157:4 = - -
| g1 + M '
o) AR
Where ' m = ghzin's Constant
Volue of Rugesity Coetficient -~
very good Crood Lew poar _:
00225 0:015 0:0235 0-03
R
I?Hmﬂu. Coefficient of differeri maenals :
bitod | ®i0112-0.013
CenCrede | 0012 — Quol? —
Asphap (02013 — 0401¢ -
Brick |0v014- — g:01F -
- _____1._--

Cirave|

i
0:01F —bro33
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| [E_] ':t}e:-.gn nF ﬂlmrmi Eunul
ﬂnedg s “Theory LIIEE.:;,I'# Theory.

[, yertical eddies Which genereied | Verdical €ddies Which gentraied
ﬁhﬂﬁ of charmnetony. | from 4he bed ¢ side oF channel.
'-F;rr}__l'ﬂdlﬂ&! Criticol Veweity (> Trtroduced Si Fector™ '
pdaiiad e

m”lﬂtml —Vu m E: 1-:|;gm .

_,m-} give bed Sipe formula. - |- ive bed sispe Jarrmun

_y Kutter forrmula ise for JF‘lndihﬁ. L own formula use For -F-;-:I:na..

mean Vem':iﬂ;.. ' | mean Veichy. . - |
Ly Regirme Chanmel > Trug , initial, Final regirme.

Sy Design is based on rlat ¢ | Does net invoive tria ¢

error TMethod. Crror— ™method .

Drawbacks in Kennedy's Theory.
> Sit grade o st Chorge were ot defined.
— kevrrredl s not Jive any. slepe equatioh-
- He armed 4o Tindsut ONIY. regime Conditioh:
- Kenhedy's use kuHer's eq” for deterrmination of mean VelbcHy.
- TESign hy AHal § error ymethod-
> Omy applicableda rri gul-mn Ehnhhe:

Design pnr:edui-'e by kernedy's TReory
@ Rssur—e Suitable depth oF Canal.
@mmern-.:ne-ihe CriH cat Velociy{\Ve) = p.gsmo® &+
@ Determine 4he areal(R) =: -:Iﬁschnrse (g)

‘h’El!—h-l-g.W]
@ ITeterrmine '“-u;-. charnniel Cross EEE-I-iihfml'i": ﬁH"-'-"":Ed areaq .
- = BI'-‘-FE:: ,T
] "
__|P=B+3J5 5.1\ ,5] : /5.1
® N 4

D e h;,-dl—aulu: mean radius

[R':“:l k——

CamScanner
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@ cm:ume actual meon UEImeW} |=3 kuH-El'"i -Fnr-r-n-..m eic.
@ Ve =V @ otherwise assurmed depth 03ain ¢ Repeo;,

Design procedure by Lacey's Theory.

@ Yetewmine sk Tactors (= 1364 ™, |
@ Teterrminethe Yooy, (V= qfq_:'-fi ' 0

140 ] _ o

@ TDetermine the areg of charmel Section, |A= f_—“

& TDetermine Wetred PEI’:‘I""‘IE""Er_.. P=4.35

EEj Teterrmine hidraulic mean depth: |p= EIV:'I
) 2\+/ —

___-_-_-'-.
——
——
——

—-'1-
|

© wetermine bed slope, |§= F 5/3
. . § o .3.3% '91" i

Geometric Pararmeters fo- Tifferert Canal Sechons,

@ Rectongular seckion T T

— Area |gi=— —--B-'ﬂ&' pi| 3 A

—5 WeHed perimeter|p= B-424

— Top Width T=8 ~

~ Hydraulic mean Radius [R = _F|: — _Bi.f B g

= . — B+

@ Trionguiar charmel K ho e ”d—ﬂ /

—» Area Iﬂf:,f’ir%hd'1 =nd? x\ 2 ‘,-"‘r

— WeHed perimeter pP= 2X d¥ [ L+m? \ Y /h:l__

— Top Wit T = 2xnd h:1 \,_-_./;f{ "

—» Side slpe —;l’dt—uh }—? =dxdzanm _ & __Q---

—> Hydraulic mean Rediug R = B = nd* - —
r 2dd 142 o

——
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Note Book

Dale:20 | |/

= '--|-__4r;-_'__r'__-= :r_f‘#-
*-I'IH_ a1 5 -l‘. 5
e S |-l_!_ i 2

@ "ﬁ-npr,:-zmlal Charwiel

—

.._} n=bd "";"ﬁﬁ‘l
F b+2d{ L2 " !

-7 & T= b-2nd

3 h= EP- — bd -+nd?
—_ b+2dd1-4nm2

My

Lot ECohﬂr-—-;: Camigl ge;ct-l'un
> he Wetted perirmeter g Finimu.

— For given discharge, 4his canal has rrminum Cross— sectional ara
3 for giver Cross—sectional area, fhis Canal has max™discharge CapacH;
" @ Fcorornic Rectarmqular section

Sa=2p ey S R=Y, o D=

@ Ecorierniic Triungulur scelion

S h=1 ~“>oA=45" —0=93° — R=_d_

. i " " 24 Z

@ ECoramiG “Trape=oidal Sechion

~» Top Widih = 2x sia¢istope length — R=43, > side Shipe = 60o°
@ Economic Circular section
—r Flow depth = 0495 x digmeter
= Hudroulic mean depth = 0:29% diarmeter
— Mgle Lith center = 5.33 rudions = 308 degrees

Cara! Losses

i
@dJEHupurnh'un Lass @Trm*sp;ﬁrﬁm Loss @ Seepun:e Loss ™
2 ¥
@ percolation ® fAbsorption

@ Evaperatior Loss
—5 Srmall percentage of dotal loss {n camals
- 1-2 [h-nxlmurn =l 1\‘1 Surmmer)

—




ﬂ{fﬂ'ﬂlf| 3 o

@"TFHHSFII n-huh Lﬂis ' | : : _______L

— Loss o] Weter dhrough the plarts, Vegetatian &Hm:.
—> Corrol by, keeping the banks cledniFrori the growih

T —
o Vegetation - Weeds-

T ——
g scepage Loss :
—> Tajor porHon oF loss in an unkimed Camal.

@ Percolotiers _
—5 if UWater fatle 1s clise 4o the charmel bed, fiow of Wiier

40 Uater +abte fromm Coral bed. i !
D Fbsorptors i ' -
—= IF Water 4able is ot a 'Jresier depth from Channel bed,
the water seeping Frorm the Channel is Unokie 40 keachihe
Sround Water teservoir: but Saturabion is Forrmed tourdidhe
charmel section. g . [ ! i
A =y S 1
Tupes of Maintenance of Canal - b cepeapy
@ Fowtine or reguiar oF Ngrrmal """IU‘-"'I"‘-EI"IUhI:E T
—» MNormany dene GhrMany . : B 1t
- Gencrany Hw Hmes before kabi ¢ Kharif Crop:
—» Malntenanceof [ntake opergtioral §aie, hevoval of
Weeds, Yodends € debris. ! :
@ Dpeferred rmainicriamce
—> Incuding qny Wirk necessary to regain the lost fimw
Capaciy. i Canpls, teservoirs & Siructure kihen (ompared |
40 the L'I'ré:hul design. -
@ Special ™oind Criance
—» “INncluding repairs of darmage Caused by rmajo- disﬁ_d__;f_-l
Such as fioeds, earthquares ¢ +yphsons (21rdl) .
—7 Rlss Kmawn 05 ermergency. molrienonce .

———

P

o —
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@anmll.: """lﬂ""'l'ﬂhuhl:ﬂ SRy
7 Tt is done quarteriy., haf yeorly or yearty, basis 4o

Pk P"np
"';wd_!_:e from dhe Canal. Reshaping of canal, Lining. of Canal, N

amtemance of Hi'uﬂiﬂ*‘t'-', Temovol of Sedirert deposits -r.-q,;-

a—

—

| Minirization ¢F Losses in Comols
= uning of irmgatienal canal.
':_r mantenance _d.ﬁ'irriaﬂﬁﬂh canal.-

- Remajal of Vegetaton € Leeds from Camale - -
"= Using Short Lemgth Caral..

—y:SpEinkier ¢ drip Irrigotion SyStern Con be used,

-
- = = " g

LI |

Cunul Struckure - . . ' I

@ Cross '.I:rnmuie SHycHres @ Eﬁ;qpeg ; » !
@ Requisters @ Canal outlets
@ Fans{ 2reps 1 b

iy

Cross Drainege siruciires
Ve $euciure Constructed OF Hhe-Crossing peirrt Tor dhe €asy Fiow
E_F water Camal ¢ droimage in 4he Fespective direction are inewn
Qs Cress drainage Struciures. m
= The hoture o Ctoss—draimoge Siructure Moy be different at
different place,derending. uporihe bed of Carmal.

——

TuPes ‘of Cross Dranage Structures
Camal passe< over 4he drainage : !
“The ll‘l-lﬂ,':rhun Canol passe$ over the droin, WF Fun supply. 'IE\."H [FsL)
oF O¥'Canar 15 above high Tiged level (HFL) of drain.
:_-I""i-i-“"f"ﬁ""f.tqhnl is +aken over4he draimage. '

.
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No’fe BQ—-Q.]S

Dale : 20

A [

/

Krowr @s Syphon agueduct.

Ty ryTvey

@nq_urdﬁc«l _
—> Bed leve! OF Canal 15 higherdher A"""V-——-—H‘
: T T ——— |
drginagc -
the high fiesd lever (HF of - |
1Y the CrosS—drammaoge FHruciure "'T-—'%EL
F"ﬂfl.dﬁd 1s Said o be niuﬂdu:f. : A - " ~
4 ":ﬂ'rn:ﬂﬂ_ac weter Fusﬁes Aod 2 3 | -1
n - — 1Al
Cleerry. below the Camals - | f’:"‘;‘ﬂH ol
LN
—¥ drmnage Water fisw Treey. under 9,1-&3.«1!; (oPen c|.,m';.‘.ra| Iw?
SL —
® Sy.phom aqueduct p 7 r ToL ] |
— Bed levei of canmal |§ HEL ..5 1;.- HFL
Inser thert high Fied o i R T
fevel IHFL) of drainoge, So 4hat o N _____ .
the drainoge WHerpasses through | A 7 £ Bty
the 0ueduct barrels,Under =] Dran v
Syphormic action then —— ] | == 1=
the Structure provided ig n
e Nk ™

— Trainage Water fisw uhder pressure,

Itainage passes over +he eanal

The dru:nu.ae Passes (yer :Ii-|:, Cormal, W Hila.h +lood

lever{HrL) of draimage is obove Fun Supply level [FsL) of Comalt

@ SUper passage

HFL

—> Bed level of drairnoge 1 higher then
the Funr Supply lever of Canal, hen +he f Troin
tross draingge Structure prvided 1s Said [ ‘, 77 fL/
{0 be Super pagsage. N y b I
—7 'Canal Water Passes Clgarly. FSL Langl
below 4he Cargl. — Y=V | |.

- |
-> Reverse of aqueduct . -_1_] "

L

—» Caral Ladier figw fi-eely. under grovidy.:

CamScanner



Tl TR ha.ﬁ}a 7 i
Amart B SabsA S ﬂ" T

n Super passagc [ cnr—-m 51phm-| -HFL

® giphd :
— ged tevol OF drainage e e
Taser ther ke fun supPly  FsL A praln
Tover f Gamal thondhe - =) V=
mre pt—ﬂwded 15 Knswn 0 (/' 7/,

ol | Syphon.

7 Fivoring oF canul is depressed—> | |—> Canal —
—, conol Weter Flows Linder coerm | :

“pressure-

—» Reverse of Syphon nq,ueduﬂ

[E] Drainage adeitted into Canal
he bed level of Coral is equal +o +he bed level of dramage.

drain weter mixed With Camal water. '.Di-_mn oy
@ Level Crossing 7 -the Struchure J
provided 1S Cangd Jevel Crossing -

fanol ——— -
© Tnls + dudiet ) |
o QIIE'l : W

' [] ] ]
— DOFain Wokor 1§ mixed I

—_— - - - - . —
J. """ //r""" Caral gt tnigt & alisweddo dravel
<= / / for certain Hime o +Hakcr out of e
: 1
- /77 tumet. . ~

t [/ RS
;T/Z/umm :

L
-
e
e
h___ I
——




nglu’tbrs __ fr )
—> Reguitiors ®e con structed 10 distribute the Water 4
branch cnhﬂl.mhumries_ﬁ_pmvhﬂ ihe reqiireq
t'E:fl.'-!'IrEd Hrme. . T

discharge ot the
Tgpes of EE{'HIH"“HI"E ' ) L)

@ caral heed Fogulater
— canal head regulaiers Is prnuidcd ot 4he heed of meiy
Canal Yo Withdraw the tequired arout ofF discharge

'FI"OPH 4he HV’EI"_ r
—> There 15 only.one canal head

(@ Head reguitte- | Distributary. head Yegulato- ¢ " | ]
the OFE dawing point. o head of

regulator in Canal SYstem,

—> Regulater Censtucted at
distributary. o off taking. Canal.

FuncHons SRR
—>» "o Corvitol discharge of off 4awing- Canal oF branch Carmal.

o Comtrol 4he eniry of st inte off Jaking Canal.
serve as meter for mgasuring discharge.

-y 10
(3) Cross Reguletors [ -Distnburtary Cross rogqulators
—» Regulator ConStructed In parertt Canal down st+eam of i
.U_#._szn% Canal»

Functien's —
—> To Cortrol the fiow of Weter in entire Conal hrigulfu@
— To ack as discharje meter o measure disnhnrga_-l:—lﬂ_“_-'ﬁ'_t

m 4he Parerd Canals .
- ] T T .__.—l—'-'-l-
> Uher Water level in ~ain Camal i low, H helps i heodind
i _______,-—-

up water on+4he upsttea— ¢ to feed oTf—taxing Chanrtels te
H2ir fun derand i Fotatiom .

e e—

_______.---""

_____,,_.--""
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-—3 Parert Canal Cress reguiior

— N <
of-t —-+a|-:1'n3- Canal \\Wﬂ“ reguittor

. : SUN

Fans ¢ Drops Struciures
— Wheneéver'the avalabie bakral Fround Slope IS Steeper ther
desijn bed siep of charrel, #he difference adjusted by
constructing. Verticol Fanin Conal bed at Surabie Intervals.
— such a fall in @ Notural Camal bed Without ary. SHHCHIrE Wi not
be stable, ¢ Fetainthis fail, @ masonry | concrete Stuchre
e comsiructed. Such Stucture s Catied Caralfal-

— Canal fafl Shiuid be Provided With energy. dissipating Structure,
— Fan ¢ drop SiruCtl-e are more required 1h Watershed ¢ Side
Siepe Canal as cormpared 40 Cerdpur Canals.

. _~ \erticol dvop e signed bed shpe
"z_'-_-.:'_._:l == = - _-:rc ;| .
f' k“"/...___ - i I S I
I/ l . = — -f., .
Naturat ground Slope . 7 +e
" Caral ba]"‘ —

Types of fals ¢ Drops , Woter surface
@ ogee Fau UIs_FSE _

— - -

Mydrowic jump

~y “This Wype of for = - - = -
hag gradual convex §  VIsted [y
Concave suface. ie, ogee for. [A, AN e

=> 03ee provide Srmgoth *““‘5"*;"“[;':,' f{ TP hed
¢ feduce disturbance & mpact -

= W hydrauiic Jump 75 formed Which dissipaies 0 pnr+ it KeE-
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"llmmf J:} .: - R T LR
m—dn Fnu Uls F5L
@ Vert-ical fan js

- ___"--—..__
~> the Wder dreps  ujs bed 1eval N\ —
"-"’EHH‘:HHH. - _ : . ! L ‘I'H_FEL-—____
— “The ewrergy. dissipaiion . - S

] D
is achieved by impact of DIS bad leyg

drep On 4he fioor Waoter [P —
Cushion 1S provided o abSorb ; A cu gh:ﬁm
the impact of energy. Ay & " ~ -2

—> Suitable Yor dischorge uptd 15 ™7/ sec.
—> Suitable For drop height upts 15

(@ Rapid Fal U[s FsL

~> “The stpe v "st#sL
of Motural ground T I~
sutface s urforrm & [m—.a_. ‘l‘apm\\\r e --T' .

Pan i$ suitabler —s T+ Consists of long Sioping Suacis.
— ~The energy dissipation 15 achieved by formation of
hydrautic Jurmp. g BT : -
@ stepped Fan ft‘uscm.!e Fall N\
1 4

> T4 (NSISHS  wprrrrprpr—o ? ~N\
of seriesof Vertear — ] al— 1]

ih the Forr 0 . . s FI
drops 1h the form of Steps \

—> Suitable In pece Where Slipmg, qround © "B

—

)

Is 'Uerg. Iang., |
—5 T+ i pmc-l-muug. modvPicatior oF fupid fan. | Bb——s i

Strorgkk Qlacis Fan . Wy diount ) sL
@ it 9 : - V_Ufs o h;ﬂ x ump 'IfiF
—> T4+ Consgiges uf'i '

Straigh+ SIPIng glacis
Provided With Crest Lo, "H"

—> Suitable for discharge up+o Eumajgec.
~ drop height= 1.5 |




O Mar ﬂﬂgur Lan

._1- *IFIL" m{“ﬂ |; Fredrr
ng radified 4o

FIIHH“: 1ype Tor IJC‘"*'E"

Parabotie glacis

crergy. ﬂlESlFﬂ"‘uh .
S difficutt %0 Comstruct & Costhy. Ralfre biocks

e 2 ealfie Fau V(s Fg_L C'tvsﬁ ‘\\

= S e N
Jucis Hype OO+ - -/ SO
fm Wher 0dded With” batfie platfor— £ '
baffie Wall. )
ttuim Suitable tor a discharges. 4 drops rrore ther 1.5m
(® Trapezoidal hiich Fau  Rbutmertt fpier  Notch
—> e hpe:mdul fap. . - .
Consisis of hurmber '{‘]'h
of Hrapezoidal hn-l-chaini / r \ i
Construcied ona hign ' | M \ A
Crest Won dgross dhe yﬂ] B S e B S B L R e e
Charmel With @ Srmosth errronce $ fio4 Circulor hp prq'wh'ﬂ}
diwn Skream fror-€ach hatch +0 Spread out- he %l\l‘n.;. Jets
= TWhese fous do hot affect Ahe deplh of Water in thg Canal o0
Upsirearn of 4ke fan.

—

£
§

Carwm L LA | ST 1;
‘—il- T4 15 q Side thunnet cnnsuuﬂ?i o Fermove Surplus lWHer
=
'Ft-u--- an ll‘l‘lal}llﬂﬂ chonnel thdp 0 rMatural drain.

—

-:, aurplus due 4o
Dlmmn-;. e .1-- e operation .,

@:‘m{hrullg_ n tf:Juml bot ) l.I| Hn. heud

S

Ehgu""'l‘"'llr-lllllt eacd B .. u=.aa®




."i‘}:rd i

_I of Escopes

—_—
@ Surplus ©=scape ,-;,T_;l___,"e/ Gaote -
LT . e g ; __-'—\—._‘__-

—> Tt is o150 Cated ~

—

Fegquitter4upe=-  canmal bed A 1
—> “Cn this type sa oF the Escape ——— | ‘o Natural dy,
[} = T ——
Is Kept oF Coal bed lever. '
—s tiow is corironed by Jote.

—y preferred now days, —> fwe betrer Corbiol.

—» “he crest of Hhe P— /,/1{’,. o —
Weir- Wan 1S kept ot Some level ’A - =

Charmrel become rore then T._qé-(d_,

desigred FsL, #e\ Wdfe— Spills out,
~—3 ‘ol escape provided 0+ +he 1ol €nd of the camal., |,

Qs -Fon Suppiy.ieve of ceral. Canal hEd / ' Hﬂﬁm: 'ﬂi‘_ﬂ:
~¥ Lihen WHer level inthe n'rr"m"'r"r-jy ==X¢ . J

@ Scouring. escope p—Caal ESL

-> This escape i Cannl bed Ityel — Gole
constructed for the purpose = A

of Scouring of excess sit deposred in 4he | Crest of gate

head redches ‘Frﬁm Hre 4 Hiree,

— Sin of the 1'6al.ltrl+m--i5 kept ab abovt 0-3 H bejow "%‘5’.—
the Caral bed level ot €scape gite. Nl urot imh:j

—

owleds | Modules

~¥ Carmg| outles 1S a Sraany Struciure buid ot e head of Hﬂ{»i’ﬁ

Course . —% T4 |5 Provided 4o EUPFA'%. LiHer 40 the uﬁermursm
From— dhie dlﬂ'l-l'lbtrl-m-_g_-.

i

B
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“Iypes of outets
@ Non—"odutar Outets

—» Discharge depends upordhe Wder level of distributary < Litey
T:;;rs::. —» The dfat‘:hm-_g.e -lhmuah 4he ouMed Varies Liith Chﬁh&g
Tn Woter lvet oF Watercourse £ distrintory both. e3; open Sluice,
@ Sermi— rmodular— OWHetS o FleXible rmodules Drowned pipe ok
—» Discharge depends ory Woter (evel of distrieutory < not Wer
Course. — The discharge charges Lith the change in Uater [eve)
of dishbutary, ONlY., exampie; pipe oukiet, open flurme etc,

@) Modulay OuHets or Rigid Modules

—s Tischarge is Comstartt ¢ do=s ot depend on the ligter level

of disgtrbutary & UWalercourse. — Exarpie; fibb's Module, kKharro
Meduie , foote ™oduie etc.

=1
=%

Spilikiays
SPilwoy, is @ Stucture Consiructed ot a dum svie for effectivey

disposing. Surpius Water Fror the teserver .

— Tust qbter the reservoir 9ets Fiigd upko the hornal poel level, Linter St
Piowing over the +op of the Spinuay Crest.

—» Spillway. Constructed on the dar body or outside da—— bodye

—> Spillwgy. Ore AIso Constructed om Camals 4o yelease Excess Lanter inthi
Need of Spinutays Caral-

—> T rermeve Surpius bizter frorm the feservoir:

- T3 Save +Hhe dar— Fror Fallure due fo overfiow of Licter.

~» T ternove excess kigter frorm dhe Comal
—3 To dissipate the ernergy of Weter flows in mam channel

. Cormponierd of Spillway,
@ Control Siructure ; major cormpoment of o Spinwoy. Which regulstes
e ottws frorm the reservol-
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Note BQ_Q_k

Dale:20 |

ﬁ) Mscharge Charael ™ain Funchor of Hhis is o Convey

$he warer Safery. Trom dhe e seryoir downward 40 the t-we_.:____-
® Tereina Structure Energy-disspaters Provided on e

T m—

downstrear sie of the SPIIWoy..
@ Ertrance £ outet charmmel Ertrance Charnmel 4 doo 10 dray
Water froe 4he reservar ff Convel w 4o Cortrol Structurg
‘Outet Chanrel Jo Corvey. the spinway Proufrormdhe
'1-=t--—--1nn| syructure 40 river Charrel bebw +he dar. o

Tjees of Spinays WEX
@ sitaight drop Spillway
—» Simplest fype of Spilway.
—» Water drops Verticouy Hrom
Crest of Spillwoy -
=3 The downsirea— tace of

'I"rr“ll

(]

spinway 15 WerHcal OF Rovly. 3
Verdicol.

3

—> T+ is provided on low height darms or 4hin arch dams.

—» To Qvaid erosipr on +he dewngtrearm, a plunge Poos IS provided:
f‘.mfchurg:e (@) = Ca¥LX¥H *'?l
Uikere ©  Cq = Cotflicient of dischorge
L = length of spiiway,, N EED nra
H = head over Spiiwny, Crest.
@ 0gce or overfiow Spinway T
— The surface of SPiWRY, S teay
over Which wier fiows hag ee EMPE-h J
—> Surtab® for an4yees of dyms. -
—> hentrony used for high dorns.
= |9 =CaxLXH¥2

-_ qu{ W% |

_— s
- .
-

-
-
——
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E\Chu"ll‘ or W nu_qh -.\[‘IIH'I'I'H'I_‘"
._..-.. rhu-l-: Epmmng Corvsict ﬂr n

Wply Elﬂr‘lﬂa open Ehnﬂhel
m aleng @ dom Qbutrent.
— e fiow over @ Chte + Chute

Eﬂuuqu. \s Super Critical 5pihm13,_ /
flew. q.;‘&—

= Tae direction of fiow " 0 Chule —
spiuuq,y-'ls rerpendicular 4o 4he qx-{.g-‘ﬁ?'fdischurge weir

— |8 = deLKHa"I i, ‘gn“-laf:

@ Side chanmel Tpinway, f P

—> Werer first Flowin - glae Charrel _ /
Side Charmel € dhanturms 90° ’ - :-;{_.'Ii'ithwaE e v

- - Dt .
4 then Liyw 1 rmmin Channzt. : \w‘q ﬂ—
- Except side chinrel, 1S Sirwhr )' | )1

43 Chute Ep?lwn}.
— TRe Chpice beth Chute 4 Side

30 Leal: 1]

'l"']fl:':h c
\
\

Charmel tpiiwny, depends on
Sibem Condidian, ”;J,/
3 Lier in rmain Channet Tigws paratel 49 4he direction oF discharge Lt
~ |@ = CyxLx i s lge e
(EJ 4|n{+ Lljlmﬂgl

—> Llater miers m*n“.
7 Yokl Sinfs Hisch ~
Cohveys 4his unter """

i harizandal 4ureel

r;hr_x ik

Hotvizorray Shoft

Which 4—1:1&1\3 l'.l'-.'.tl"lm?es -
kater Iuh': e 'I'N?.r dpwreiyeore .

——

—> T4 s a5y Called l'mlfnr'ﬂp qary- spmun:j
~  Myst beauiTu E.‘n'.ﬂlh']'
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%.fa {1{1

—> (g = CyXRX {Z3H npa Ml . LR
Where: €4 = Gefficient of dischorge + i
i g = Area of Shat+. - ___..__
T = Hed differencs -
@ Siphon spway. , T- -
—> consists oF Siphon — r‘; ' - ; _______
pipe, one cnd of Which iy -h\ _

Is kept on +he Lpsieam A verrt
& 1n corract Wrth Feservoir-
Whiie other end discharge™=——="—""]//" N\
Woter— ondhe downstrearr - - - ~Y/ 7 \Q . =

T, A = -
Side - = - rn| B NN T

' lherm e Valley is harrota - = ~ | = B L v . 'u\-:-_ -

&4 ho Space 1S avalloble
Por Comsttucking a Separate Spillway, Siphon pipes Can be
inctatied in +he dorn body..
— |9 = cyxaxizgn

- )

River TFaining,
Eiuer-ii'n'ming Lierk Con be defire 05 {he hg,drnuﬂc sHructure

Congtructed in e Fiver So qs+o Hain & reguinte 4he Liow In
desired Loy, — ™Moin purpose is 4o @Stablish the Hver channel

algng. Cerfoin l:tﬂghh-nErr} -
—3 Piver +1-mmn3 Work 1s g enerany. ret,:uursd When the hﬂ_rr_l_f______..
h-uemdermg.— tyre., : e
' -
Objective of River Trairing/ PR
— To protect niver banks from erosion. L

-» To €nsure effective dispatg of Sedirment ded-
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=T “To 'F"”’"'*“'EIE "’ﬂhlh—-ur—,.mmeu- dcﬁh rcr;ulred -Foa- m‘nguhuh.

5 T provide sofe Passage of the Fivod discharge Without overtopping
ikt hﬂhk!*

S5 protect the Sm-r-uund'mg, oreq LHorm -Frudfng_-
— To Prevent dhe tver flom Chamging 1S path.

i ¥ : .

—

Classification of River Traimng
@ High Water “Training,

— RIS calied as +raining for discharge.

— Prirmary Purpose of Pigad Condrot.

— “The Structure Consiructed for 4he purpose of quick < Safe disposl
of Floods during high fited period 4o Protect the adjsining land from thundet

_—

@ Low Woter Training.

—» Hiso, Catied as +roining for dzpth.

—> purpose of providing SuiFficient tiaterdepth in dhe Channels during,
Isw woter periods. For havigation or Hranspordetion purpose.

@ Mean Lnier Training

~> RAISg Called 95 Yraining. for Sedimend.

— The Struciure construcied for the efficient disposal oF Suspended
J03 & bed 1ead # preserve dhe channel in gotd Shape-

Medhad of PRiver “Trarning
@Muvq e embankrricnts 0F Levees or dykes
Hur.'[mul hur:d . _HrEL v

— I

fnfr N

) ' /ﬁ \

B — River /{-’V;Fﬂ . \
: Yoty e s ’ﬁl:-é-" LI s —F‘—-—;...-\\}-—-

[0 S/<—Tauncning opron.

Livs plon af marainal wund L£it ' Chnce e ennliam al' snvoial Lund.
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Note Bc_:._g_k

Date:20 1

—> T+ is an embankraent Situcture Which Funs Pm-am. 194 e
hiver Ciheron both Sides oF on ohe §ide for Some %thinm‘"‘
—» These ermbankrnerts prevertthe ety of h'ﬁhd
HH&H ﬂhnmmg: {owns, Irﬂpur-l-nrrl- land €4C. ! -
— B lecves oF dyre is rroinly. used For floed' Corttor rmginy,

by. Corrlroning.+he hiver ¢ hot by }raining. the Fivers G l:;;-"
® Cuade Banks oF (wid bunds oF ‘Ben's bunds  ©

~> “Fe quide binks are the |:=E'j\k‘/ I
ermbankrment Sruciire Construcied aieng, || S | S
the river 40 Suide H#e Hyer fiow in the @xial path. T
—» (uide borks prevent the meandaring of Co

— They orer ComnsStucked Upsiveom
of every. hydraulic SHuchire like bridge,
brir; barrage etc. 3 -F'-'a'. Plan oF guid bank
© Spurs or roynes -

A Spurs i< #he Siructure '‘Which1s Consttucted ot the banK o{'
2 her ¢ is projecied fowards {he hvar

—% T+ 15 Construcied 1o kezp 4be fiaw away From the river qunH
¢ 40 Awid 4he bonk r:uH.ng_

-
p\%._‘,}:'d.. TR e

HEL m -
7 A7 ﬁ:'—_x\':\x m v e—

7y ‘é.fuiﬂhmn_*\o%\‘\'\ _:
e N\

s s o /7 ——— T """"'*r-"“\“tj

Lﬂ u n ' 1.\ n
W“‘PF‘:—:‘ ——-—-—_____ Luunc hm&‘_u_l;rﬁ#
-F':_ : El'nl‘g-. '5E'D+:ﬂﬂ &F SF“"E - __,_,_-—-""'"
_hh—*h__ l
———-.-F—"
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Ive of Spus censiruction
3 To Hrainthe Hyer along. the desired Course by. Htraching o
dt'FleC‘*“"ﬂd o repeling the flow in1he desired direction,

=T ~5 To reduce concertration of Tiow oF ParHcular Point of gt Oftac
= 'l'b Creaote Slack =one fu 5u+|na,. up 4he area.

s To Protect a bank by RE’EP‘IH&!“*‘h‘E +low away fror 1,
—» To Corthructa Wwide river Por the purpose of Ihcreasing heiiy,
Width For navigation

Classification of spurs
@ Based on the Method ¢ materinis of Censtruchon
(@ Tmpermeatble Spurs “TRrese Spurs do not allow +he Flow of
water- through ther—. —» “They Consists of erher Fock Fil.or Core of
Sond & Sraver oF QNuvial Soil Qvaitable Tn the Hver,
—> Top ¢ Sides are profected by the ph—ching of stones £ Concrey
@ Perrmeable Spurs TTHhese Spurs Qfow the fisw of Lider 'HIH'-I‘QI'I the:
—> They Obshuct Hhe Fisw ¢ agw the depasition of 4he sedimerrts (i
by the Fiver: — “TRey. are 150 Calrvd Sedivmertation Spurs,
@ Based on hzight of spurs .
@ Submerged Spurs iF depih of water is Sufficient in 4he river < Spu
tre in Subrmerged Conditidn .
@WSUHHEI-QH spurs 1§ Spurs dre large eraygh £ qre not Subrmerg

@ Bised on Function - e ¥ TS
‘D'Rttracting Spurs el

— pointing. on 4he down sirear of Hyer. J / /
~> "fﬁga_ aHrect Fivw of Liater. . "'r'.r—rl—l—rl;—nd?ﬂw"'r—m_

> They. Creade 4he SCour hotes on he downStream.
= Provided on e, Opposite Side 0F bank Which 140 be protected:
j_j_ﬁ“”‘ ke Cute anglg kilh direction of Flow.
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.-"i"’:rrrdrr '_ i
(. NormAa1 Spurs! '
—% “They are Qlighcd perpendicular 4o tiver. —
- “They deflect the Woicr Tuay fromhe bonk .

> They arc aise caned a5 deflecting Spurs. T T

5 TRese are the rmeshy used dype of spurs. Elow

— ey make Fight amgle wih flow directions  —
~[li) Repeling. Spurs | . T\ 1o -35}

—» poimting on the upsiream™ of river: Z \\e—;
— —They repel flow quay fror— $he bank.

—~ ey Creote Shin Weer pocket 'On K manasas
upsH-earm slde ¢ suspended Sedimenrt gets ‘deposticd in'
i4h Fiow directions

o

+he F-ﬂ:h&l—- —% They make obtuSec Angle (A
— They Qre ™cre ellective 4 do not Cause any. probiems @S
cermpared +o the atraching. Jroynes. B
Moiei spacing for convex bank— 2—2:6 Himes, length of Spurs.
: Tor conCave bank — €qual 40 lengdh of Spurs:
@ Aridicial Cutoff -' .o B
Arn nrh#ncml crobl i construcied in the Mmean dE.Hhs.‘:. hv&rh
divers the fiow along 4he fixed Ligtercourses - <+ 0 -
—> Tt is Comstrucied whendhe meander is heguélary. ;nc,.qu'n&_l
$ Vatuable 1and <& property. is akout o be wasted.

— T+ is used for SHuigitening the Fiver uppl-qm:h-}g 0 Struchme
‘..H.I.\EI-——'—""

— Ardificial Cutoff decrease Aenghh of hiver: o 4 L
@ pitched Xslond ' ﬁ_
A piched island is @ QHIRCIaNY — 7 =\ ___;
construcded 1Sland in 1he tiver bed & ig M-HiFicial Cutotf

protected by stome pitching.
—> UL 40 4he durbulence construcied in 4he Vucl’h‘tl‘-y_"ﬂ.w

around 4he 1gignd geis deepened o 4hus, Qﬂmﬂiﬂg. 4he Rver Wa+er
towerds itcert € hetding e Waker perrmanenty.
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@__p_ilﬂlﬂ"i-*‘f banps o w--'-:hn of hEh:"?- “F":"'"'"‘*
—= Bonks of ihe Fiver are L 4
directy Profecied by the stone qﬂﬁﬂ\'\ me—- /f
pitching: OF by. Concrete blacks o '*rr\'\n\\?’_n S

l# bicK '|.I.'I"|tl"I=. o by. Vegetalive Cover, o Luuﬂ:hm} apron

—» The Shpe of the prHching. may Yary fror— 1V 2H 40 ¥ 7M.
~ e dunching. Qpron may. A1 ke provided +o preverrd the Sscour ot
e toe.

Water Logging
Weter lagging 15 +he process due 40 Which 4he productivisy of 4he
Creps gets decreosed due40 Hse in Waler 4able. Wolerlogging resuMs in
I QereHon ¢ Salinity thot 18 Why Jrowth of plants is qifected.

TH Reration : plant needs differert Nulrientsdike hikrotes, Fhosphate
for Hhear Qrowth ¢ develprment. rifrat-cs are provided by bacteria
Under Q@ Process Calted ritrification. 1hese bacteria nged Qxygen for
#heir Swevival  1he 5“F‘F‘.‘E- of Oxygen gets cut off Lthen lord bocomes
it Qeroled resu1+m3, in death of bacleria ¢ Tan in ke productisn of
hittgtes. s g resut, the growth oF plant reduce,
S"J‘.:nh# * When Lol er 'lu!:le_t?_éi up !b_ﬂne tuot —one of plant there is
Evnpenﬁhh by. L‘uphmr{i‘,{,. due 1o Ih'n' 1he Sait- preserdt in Water qot
dEFG“I{E'd in dhe hg.u-l; ==arve ot E‘“ﬂ[‘ﬁ "||'|E Cﬁfltb_fﬂl’ﬂl'lﬂﬁﬂ? these
uluuti <am pre::-‘f"i in the \bot zore of Crop has Corruding. effect
on 4he plnrﬂ pihich pt [JH:vwi- qrowlh < uuummu Plant fudes quay-
Such Son 15 Called Saling Soil & dhe phengrm@rion is caued Saliniy-

[

Effcct of Wlater Lngamg
"-?'* Rise of sait, — Fail of temparature
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ﬂ"crm it

—-_.__
— Jiseace’ 01'- trqu- ' T — MPhicuttyn Eulhlruhah

—

I aler. — :DE:PEG-FWE air Eih:um.mh

—> Decrease in Capiliaty W
— AMecting. Soil nutrients. 5 EfHect on human hedh,

—> Girowth of Keeds :& at[uuhc p'.m-ﬂrs

Causce 0F Waier Logding

"« OVer o TIniensiye m—.gﬂmh —> Excessive fans,
— Tmpervious ObsHuction. —» Submergence due o fhai;

— seepage from Conal System, = Trreguior or Flot topograpy
5 secpage of Water through adjeining high Lands.

—

—

preventive Measures of Waler Logging
—> Reducing intensity of jrrigetion. "—» Optirur use of Whin
—> Adopting Crop rototion. - Providing intercephing.
sy Provision of depifCial drainage system. ORI TN IR 2
"= Tmproving ‘Notural dramage of +he orea.
—> Lining Conals € Wotercourses.
._-.,—;:n+r-aduc'+iun 40 Spen'ml 'lh'iﬂ-ﬂHhh Method.

p—

—

Remedial'measure of- Illtﬂel- Logging . RO
~ ConsSHuction of Surfoce draing. ) £l
—> Construction 0Ff Slibsurface draing.

—» Construchon the ouletrs. LEuch}ng..

ik Nepal

1
———
I
i

Status of Trrigation veloprm erit-
““Total Qreq of Country = 147181 It
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Weter Resturces polential of Karroli province
— The Sxact Waier resource Potentiol of Karmali province alwe is
het 46 He inforration of outhor
—» Tre ™ajor Weler resource th Kavnali province i§ Karnaii tiver,
-3 e hiver ongingtes from South oF Mansarowar ¢ Yokas lakes n tibet,
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— The ™ajor Fiver 'agsi-ew-in Kornali Hyver basin are West Seh hiver-
bhen river; huenla Kakhali, mugu Kaknali, Sinja, tita, oher e «f thui god.
= The average Qmual runoff ih Karrali Fiver ¢k chigupah: \s
€stimated 4 be 44 Billion Cubic rm.‘l-urs-
= The gruund ugder poieniial ih Karnali basin is arourd 3+36 Billian
E.l:hlc rmeters pPer Yealk,
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andavi 14,981 ! ! 09
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Karraly 13,302 189
Sudurpq shChim 332 104§
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" Ealier Estirmaied Gross hydropouet potential of 'M'E.Fql 11;

E'E,uﬁﬂM’H- 'TF.g latest 5+udu, 32,.544-MW.

Hudropoterpotential of Karneh Province

e Wecs has Conducted hudropewer ot recert. fis pet-

the repor+, the gross hydrupuwen- pn—l-errl'ml of karnati pmmn:e

Ts 13,702 MW, Which is 18.9% of +he total hydropower
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