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2 ) U'ir1nau.l1un! la lU f 5! rr r'l rnuul u5rJ Ril0\r {{U'l
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3 ) in lru0{ lnf Iow nlltd r t I Uill, lnla

4 ) ur'n rrur r r rr"l ulolun r r"rfi1f'u nd r rit yrnua rrr u ui,r

10,8 !-1.!_!l:!_u.!1t-u-1!_1_0.!-!_01-L3_u r,_!_d-u 5 ! n_lu ( r r r i gat i o n sys Lem )
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usI r ru ouIrnnullrf,.rrrurriou
I

n r: r "aon:t uuuir,,5 r uul n
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,) t'i l.lltuflfi H'r I I { tr ttt
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5)

5)

lo-t0

d95ln l'itllU0,r u'l ( iiater Intake Rate )

A11 61 1[t-15n1ll0f i0lllt'1flt],1 Ol.t (Water-HoIding Capac jty]
I

nlttlunodn tfiu-'tou'tlll0xu'1&'ln t nu (I.Jater To.l.erance of crops )

nl'in5i ll'ltd{ U (trtind .{ction)

subirrigati on

root zone r tiun-r:liirirunr{f;tr iln open

t I i6nrrrririi (Apptying water)

)6n'15'l!.||r"-lNnlufll 4 ''t 6 otr

( 1) n-r5'lt4u'luUUanC0U ( sprinkler )

( 2 ) n-15'lllU-luUUUuHlall (srrrf ace ]

(3 ) n'15'lllu'luUUl4US ( trickle )

(4 ) n15'lrlu"luUU'Itsr{1eu (Sub-surface )

( I ) nr5{ilfi1uuuin}tou ( sprinktert rfiurr ritriilttnunr5ictil}i'lu

0'rnrrtr snn {uuir6uai1uIui6dnT:riireurdi'rdHrf,rr,ru-rrfiuruiuuaIun-r6td
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I ulln Il'llru'1'lurt tr5 rnuu



l0-11
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3) 0B51n15tl,U0,lu'l (Vater Intake Rate)
i ^,.0q5]n r5truu0{e u 1! nluue d o',1n r 51nu'til 't f, 

gr r $d 1uo uoe tx u'r { IU1u.url

6u 1eu1ti rtin Run off
- ; , ,; I -
n1 n -15 rln'1,lUndO5'lnl5 ?lljD rt,l 9Ull11f, -lU dU t{ tl6tl'l1HrilHd I UDrU

t-texture llSDru'lnt0{ t ll nUttat Surface ScaI ing u I nQtln nliUnoe

compaction nau lniDluiiusalt 6uirfr,tln tn'lurilt frdn'i rnr:tur i-l
8" ^ v ;u0ni1nuy{tunfl l!0u1uytuyrft-r$tuut]a! I6n I5 1nn'r{ 1 nlc I!| n00I5 1n ll

LElllt UUnUdnSlnlSdUU0{fll,rl! I UUfl ) n l5 d "lO t!'l U n 15 I ALln l6ll ll1l,lU"l Irrig{Ition

nethod I
e - )o

019Unrl{Arutullcu}lNoa5tntSzltfl-t (Iow water intake raLe)
I

Jar,
usc lrlrv l 3 rrx /f, 11N,r ui ofioun i r. enn rr r ianri'i6n-rrr,iiiituuuirrltou

( sprinkler t uioi6n rsriifituuufituue ( Tri ckre ) ntai6nrr r$firuurruuirrflt

( Su r face ) '
( high water inLake rate)

ljl!urm ?5 uulifilu{uiorrnnir fffll;nni"rn"nlflrtitinrrrriri''ruuur'rnetour-l

(Sprinkler) uioi6nr:'tiiri'rnuuij'ruu$r (TrickIey n4ai6n r:riiii'tuuuri'au

( Substr r face )

u o t un r.r rt i r)ii,, rir r fi ufi it i, h r ir ii i o'; r rr r r fr l d o rr r r a l rl n'rru rl f iifi f
o

i-ruufi16u niilsfluilrllDlfiu*-rurtnrriturirlrnrfiultl us!fi'luuU.rrri'iurhrri riiu'rr;r
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1 6 [ n 1 t n 10u a o'i r uu ll.l { t,r u i)'t u-t.r *l I n9r0 tt r- y i't 1 I'I H [ 1l.l { 1,

C " I )l; .iuu'Io ulnulU 1! t tllliJt'alJ56ndn l5n't{ 1u'lulruyr n l5 t'ril 2 trrtalfliFtrrl
i - - ; D' !

u -1't ?, o'l u tJ,l n l $$ 1s fl lJn tJaua 1 { 1yt 1 u u''10 I u 1 d n r 5 l ll tt'1 uut,t I hu

c o io0tn uo{ Rfl r uunurt 0915 1n'11 ?lri{
!!
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0'rl1{ }r 2 F 1 1 r u r r.r { 6r nu 0 { r Ua { fi r uN r! ;l r.rfiuAxdr d i ii n r : r rifirtrufi r f, rr

(61-[r 'rnl 0.1-0.2xl

t
r u0 eu 911UU'l'l6l'lfli

It

(rr )

tll'IUllulUU ln ( very coarse sand )

ttllUllUlU-aE l0Un (coarse sand, fine sand,

loamy sand )

fiuirurJult ru ( sandy loan, fine sandy loan)
t-

nUl'ltltjulls'tUlUDA! l0Un(very f ine sandy loam,
aIoan and silt loam)

.l
nUlU0itc l0Un(clay loan,silty clay l,cam arrd

sandy clay loam)
.I
e!l I U0Al liJUCIln (sandy clay,silty cla:r)

Peat and muc k

lurulJlr6lr

180

270

360

550

790

I ri r uu'rc du

flouus u1: 61'rur, r )ua{ io{nudac u ro rl r UfiuurrUar riI

l5 D{ n tt'lxu'r

n r s rtf nl]fi r iiu r U'lq1u

$a'{'l rili.l

,l ) o1llJ rnr5o'Iun1lirii"t0d,t u Hater-HoIding eapacit.y

I r 1u.l rN Ii 0'lnn rrri!iii?,ro,l 6u nt ii ilrn rlu l nfi -rir.nuf, 'lr r5 n;u1 i1firt

free waLer n n 1r u'ru r)Oni1u u J { 6 { ont 0 { 1fr [
I

o r rrrd rrl'rl l'r1un ri d!fl'ru 0 { 6u

I

Ie-xt u re n HrtntJf{.) tllt-
uJnll

f.
EUNU

- ;,, I
ouxu r u0t'l! 15 n1un'tt dlfi turn huunac U in ts "No l rrlal r N-r5 n'lun rr,irri.rn r'r fi rrlr
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6uuu'ru lc.I -ru rr n iurit rdrio rr n i riiufr ri, il,, fi ua, r 5 unni r

e l rtd r!t5o'lunriJN 't!D{('1u 'lI'1flr Ulrn)n't}iun
. ; " ,,; !

n"t$ unfi { fl1 rI0! 0{ n-lt 1Ill.lIa! U1u'llllr'ln tv luuBalt f]'i {
! -. Ia: tiu 1 uBu r fi rl lru rll n'l'i r riri'irio u ni"{ rt1 rnrr l rr0 ;l;

rioufi rltl roritruiuona r d-rrrn fi ac rju nulv rrirdnarioff 6iiaert

5 ) n1511Un0 n]ru re u"tu';dtru'ru 1n r0u
ut.i < a ) - I .
o riulluil0l lll|ttifl r nn r t0\'lutr)'itn{ 1u

(Water Tolerance of Crops
;- I .riiafinr ru8u,l,r r'; rt:ru qu'l

I

nunuu r{iun tH5 r! 16

0UllUH r0Ull ruua lu

16nt51rtu1 Inlr

t tlUO tlil!err1frti)

tir r i o n'r 6 rr r: rfifiru uu'anl o u onri r\r'n r iir'; auruit ir rd'iur rnn rr t $fi tuuuimlorr

Sprinkler
n

o r rrr r fruar r nntrir fierrerd

rdu riua:--r r', rrri rulr0rSonrtlif;nt:'triri-rurruuufirfiu

n 1 r 1flrilrt ur r urrfi r fi u n"u6tru'r.r rJl ! r nr r r5 rc rr n"rr liri ri'rrir

fr1u.r r z 6,r zq t'rru.r#uriuans rn'rrfiuao,rfiu 1 ri,ruiiluffuarrrtlujus-rniit

root zone rulr t 11e n'l'lI l6lu14-ru19l

; - - - x .' '
n r u t o u.i'r 1 5 fl fi r h n du: r n rl n l c fl ul ufr u fi f ir n r r r ii iir l r.r u'r B t ri i.ir u uuu u
I

, t ii ",-^l,l-lOU ( Surf ace ) !1nt) I llUlrUIrllll 16n-r5'lllrl'1l1UU tt1{i}U ( Sprinkler )

ar'rl'lo0rlrtlrl lt l5 u \, u-l1r tJur.l Iou nn0 { I dn t itn t 5'lltulI uuuut,t'lF u
I

(surface) tdtr nr'itlrtn rr rlanufir',uuirrnlrorrui'rh
!i

l6n151l,lt.'ruux'lnu ( su rface ) ur,{anls I Uail n t'i { Dn

c a ^ aai - ;lllae U o 'l llt t.l l { U utl I IAnl{U }l l Ul l3 a0Ullls lxnu l IdlUU"l ll"l'l}llll500n5-ln

1d6

( Sub-surface ) tc fl 'l'lfic1 "rxx'uu.r r il rhudour

runo rcn"lliin rr{0n!ir{ rrioitd,!r.
I tlurunAt UA U fl 'l lE t ) U aen l5 I rl5 E I nUTnU d't 1 t nt

1
a i e " i , ).o -

I nd IU il n t UUfi U n l Ual l U l S O x ll il n lfi tlrlU'lt'l Irtlll l Tl Ull l Ui) U l.t .)f,
T

n r: r'ililruuur6"n riu

nnrh iur t shal I ow-planted seeds ) { DnU'l.t{
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6) nll ni i ll"lu0 { All wind Action

n'l'i n5 z "r! o { ar r! fr Hani c nuio urc in6 nrnu a'r nrr tfi it e'rur"unr: 1fi

ituuu"lelos ( Sprinkler l uasn-lrlfiilrtuuuufir6u (Surface Irrigation)
lttul{1 ru ntf fiir aiO r Uu uun lr nr r r ru u o 'r iitt t6 ( tlat€rr Di str ibut i on

I
l i ... J..

Patbern ) 1gt1UtloUUn6'l1{n5{U]NnUttgll'l{alN:lsIniUU'}UoUn1'lnlUltrlnf,ll'l{
I

l af,,lnuar,
t- o e

. alu0nrllnrt,lintsnufr0luIuun15n5cl]un0,ru-t Ie18{rrni00nl1n15

rfirirer niodrdru
I

! a-artIr{1'luurrnr',rffiraioUrcinBnrror:lfirituuuuuirBu ( Surface)

ruiuin{rtrudfirtfiirtrrnna, iirruiuii.rf,cu:lrruo aufirtdo{u'ru'rfri1ro1n1r

la0n16n'11'l$uin'ru

lO. 10 r rlFfi8n15 oEnIuu

r ) n6i{ li'l
t-

af, { u'11$ll Ua r esluu'l11ncfro,td{u']u0{uau5cn1ut

rrlcUenlnux"rurioalritrfrrur.tal iuo'rc,iu riarirul ifrur,
It

ivnar s:rrnrfi 6or ore-uf, uoe r iotridol nrtrir
oii.r fit ru nnaonuuuliir r,r uurnfi ufi ruiuu 0 \r uua{tt

irl0nui - l ljcI

r floitfi'rri,iuduunr

I0

r "ro anr.lu r uu ol air
I

fi'rfu drurniu-n cr r fr ua6u

ruulfirrrr:nirfirrfi z

n1t l l0{ uI

na-u!11t'lrli

T;lru1{uu{0.)la1ne1uB0unin 1ununs1ua {u.l1;nna nlt
iu't{u0,{n Iarn {tllrunQlnntEulu rtloflEn1nn0n'l5ealr!

uior rnttfiar rrdo r n -r: flr 0., iudr * #udo qr udtu 1nu rlii1fi :u uru

( re-use of water )

u i 1 rtfl ufi a 1 a l n I n c n 1 5 ur"u fr u'nHo r n'r : r 0 i'l a { nu,t {
_tl

r fi unr c u ru liCr u run r fi i: r c'uri'ro o t 6: c u ru ri'lu a { r ua { lru t! att

luf,{ri1{rfiofrlirr:nu'rfiii:cururrnuui,,uu!'rltduurtariirrlilnurtiorriudrar
AIlu 6ll'l{ n5l{ 0ni1u }ru{It

r;
nfl{ u'llr 'lxr 1nt

.,:u { n1 'rl r nuilrnIt



aosaal'tu'luot! l uun uua n r r unocnt 00 "r t15 u n r 1ouu 1u
;o.

I l{0 U0 'l n Untrtli 1t A t iUU'lll I l')

. 2) nuu

nuu I tlu ua {

o o nu uu'Ifi1 1r driund r rirlt

3) cttulu

t0-1?

innnoonuuulfiilerrln{r.ri1ai1tr ulr u rfl 4 l.uasnntl
;,

r fiof, ; ar nion rt r f, r I ueu aui:,r inu rndt iir nuu r f, rlua,r
trt

il.lu r'u5 ! u"ruri.t

r.ci
e lu6lu!0{lrua{il{!]rnunfl{ rr0 I lln

tl

X) D t1uq1ilu tuf,ufinra l nnuu r drtrUal orron0onIul, r tu water naytt

ruinnlrlrnoonluinio,r5iu'lu uio a.tsr:o:rrd'rfrorirl:rnrlr
I

r drruil ruiufi rrraruflrrard

u'1rIr iotrfifi

I

n5!ululs l

.d
Hflleulnun15 l'1{uu'lFalit e Sru'lUlE lrluffnu n11n

lll
i u , ,;lue{ 
't 

t 5'to0{ n 15a1ufil|1] n5!u1u 'llrltunt'lutt

d6
uuaar0n00nIuu'l]r0url!

inr or nrn iuriu ts c'uri'r1uI

ic ond o n r uul iia lnr niufird
I

,rr",rr",n#., z rilrr'ruiudfirtrlriosrururirdrr66u arsurufircn'lurird:'uri'rrrnrio
a. z" .tr u't u l ua.|uonn

d'r.r e:r u rufi nrdriruur{'w nuut
r ir, . 4 o trl'l l ux?rg0{ uxtJu u rr1[lla{ $10 ] rraelludtt

nuuu u'lun u6l ! u-ruu'Ie 1u
I

.;
ru i'l u n 5 fln u u a { r ! u -r c u 'l1u't n 0 1-{re 1 1u

"!I D rn{ 2 nru !0{ tluat{ n11In0{ ill'lt

10.11 n r s n t r t r u fi i u u u p.-Ie-l--!s.-ELol-S:L9.le-D

PIot to Plot Systenr ,frunrrn:cr",ufiruuui,r rfll iufifrorjfnf,ait

rir rtt'urittcuialrnR;i.r;iruurtalfioririrllrnedrrirfi6o,rr'urilriruuualuud,rdlni
llit

i.t{ uua{n0 nouuutnf eii r fiilu :r u-ru iitfi r uio t frr,r 
-ruutta r a r,r uir fi tt, u rufi tuI

IJlUllxlurun niile u #r: c uru a r n: r rr rt ilria't rJ

U
I

ll

"tn IIn1r llUu*ric u0t,nu5 ! 8u5r x'l 1{ trua{ u"I{ r fiu{
t

:ciu .r rc:c urudtuuar fiotitc duiln'i rIIr

u.le.lnxun{ nou
I
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doriu rol plot to plot systen

iuifiu,i r n..',ne fitr! 1tl ru rs nr'rrrirr dfiu't ud ', r i6o r n r: ri'r r xr '',I tl
I ji .
Ilunn0u'lnafi eE tuu1llJrueIt , e.- 2, 1Ut1{ nlrHuenrun

uit,
$U'ln0a ..lU dralna8le erea

l;, ; '
iufi nrru 5o r iuitfi r r u1u t l nr Ua { irori a r n'i -rn'r

tl

r i. l-
tufl611urun

c)lllncrnurnu)t u "l'r u'liro ri u ufl { uut! r ! rr.rBii.ro on I io liiAuluu Uir { i

3 iudi,r ri ;r., I t rrr r ocr unln1r 1f ril'luiufi r nu i atat

cr tfirarfinir
4 I

flnrrrr uurr6lr,fi rr r flrrur 6ur fiur'tf, iruuua'rirrliirrl$ll nrrfirunidor iuiir
rsu'rut'rouua{uu i { i{ cr s uru6niI

i. t r'r urrin rr ir ritluu ua.r u'r uuar fr rdfuirdoufi rt r 6urinii'rritri

r.tiou't#uuar ilrr r 6ur nttfi r fi an r': nc r a rr ud r fi.triuut r i'r
6. Plot to Plot System 1uu'i! rnf, lt 1tU11n0nuu1f;11Ulltttila{

u1 rnuo'inlHo{ulrnniu u1t-ruln,, rBuarrduuri-ru r flrtrtfi luua{00{nu rnu6r

nr'Iu.lnrrn 
't11fi 

rnrnin:rrinoutul|ul-:rinu-rfttduanrrnlin nttfitalinnfartl
-C - ; i -iltiu prot to prot systeo trieriueuuionrrfirurrnrn:ariuluririo rfrlralin

10. 12 5! I n! tl rir 'll,n 151 'lu

arirru'nfl: rlff {6i{ fi1[a! ais urufii 1l,lE uutlr

nrunrtld{ruoonr[u 2 Utr rnn 60

l) tl UUI U nA 615; (Independent SeLting)

2) uUUi rN {Dlral-purpose Canals)

Or-FraE n 'f f,rur:nuUn

1 )' Iuuuun6flrt (Independent Setting ]
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u.r-.j{{u"Na1 f,{ lu1[tl {611r65su'ruu"1nt3JUu'rtrnutr;l{ud'lllr'rlitriufl9ia{5!u1u

udrr; u ruooni.r a'rfit noufi ruil'ruo,tfiufirr urf, r ulrr ariit,fiufir ru r iuu ?,t rrw
.e ii!lr'ru liff'r'lu 'rdry ri1{rlrn ntluun'icuu'icurui"rilrfrornrn'inrarut5nRrunrfi'l

luort urtri'r'ti
I

. ! ,.-
u uuuunb i r iro;ir ritfiue : c u ru i"lr rn0 o ne rniiua;il ritet iufltr r nnao rti!

, !,, , )(n5s uuuno{'ldu'lutn In r HDn]5u5I ]runt|1

- r ; ; .,
6l*ur u utlu0{1n5{nr5}r0u r{ar{1u

2 ) $UUj )N ( DuaI-Purpose CanaIs )

'ZL,o;t!,ltuu5'lrIeult!r11.ru'!nIUun{n { ttar nr s u1ulrt

ru ir iufi tr c u ru i'ln$ua{ uu l 6o tfi uua,r i r't i o'r lrl
( Sloping Iand )

.1uu,i ub,l n trf ,ilfifru uuu.i rururflfihuiiouni ruuuuunufr n rnoflt-n nn
, , ; - c E . I ;t,n1r r Hlrr'luiuaa tniuBt lu l5lt0tu't'llre ult,l,1fl uf rrftl-llJnt.t'rrguu0'lrl.l'lc0'l

.ir,i
In"l56151.l on-Farm sLructure trll n'll;ll'l{n {u*lIiBn5lu'lutrunnun0'l6lll

r rt6or i-rrioairr urn

1 ) ;lxi!a I uin I

nlu{uulr I nof,$t'!o 1 uint uu-lof,oB.r(),r tuo {ufi , n rr U.-tnitulcl$t
I

uaa,nl5lnn'|5 ( Farn nanagenent ) n tUultlJU Large-scaIe f arrn 'luttU.l'l l! llU'l
i

uU {r;0U0onXnudrru ri.reir,lntN l Ju Contour }ine !u rot0{eiutra{U5! urR
!

ta
10 iu. ntln5s?'IUx'l53lr't't{trud{UDUts ruuuuu plot Lo plot s.ystem luntl

el

innrrIuuflttuund{rrar;65!urutrlrilll-}n01uuUad u 1 .lUa{ulrrnluriir rrUr: uit
i-

nd n 15'ld l n l0 { tn 5 n;l u ll rn'l hrl

fi'rflr: urunlruir-r re-use

I .,, I ;
tc uufi r uu rs 1dfiuiufia rndu

6 rlu:l! I u;l { u'l1l nI lla { uu

1.0, 13 n-l5i"6nrrli -ur 'lrri-r,rrJ:r rnn

'l lt Largr:-scaIe farn management ilrtilrnntfiir 'i! 1,1., Plot

5r ut_rIun6t{
I

rriiJryr,rr r nr r! l nunsnsiialai r fiu,r au,6u r
I

to plot systertr ar ltu



t
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fi'rrtas a:r urutc r rrrc ruriunr:r'nn-rtli -u 'r ua{ t nuniniBd-ru6u!

iufrtoUrr,'lu ( Irrigated Area) tuau:'5;rrlinrriliutaulont!
lurtnrriuoon?r riliqrrn o.?s firu runrno{ 1u0 a.R. t960

r. zl iru ha luil a.6. r965 nrr rilu,',riuit.rlrrnlutrulf,rruu
rtuf,,r,iuiufiorir.r rfiurddaf,rrupinrr rirnr:t#:ruu sppinkrer 6

d.
n llt'lCllFilUltl { { 1u$all n 15 I iLl6'l[ 5 tl

. itrluruor n'l'rt aurr n.rutrar r u'rufi'r'lueuiro r l':nri r u'rrouu5 r urriiur

6rlo15!rnrnau[rli{li.t ,iorr',nrire',nuuirfj'riTurr,rrirronlttunraon6l'l$n'tlI

lurirnsr'uento,t nain Iand cufqrrruorritiru ( f Iooding ) [i1uri{nt iuoonfi

rridlqurnrrtrnunaufi.t irrufl tgga rffn gig Dry 'luu5! rtrrtrxl'!orlinltfru
il r r xalfrrarlnr'l{ o'rl r orBr lt e! Ufl;Is{ r lu I ruu rn

a

2) flr1u

titltnnrsaonirlt'ltli{aie Land Reead jrrstaent 1r F.5. 1899
! r a-rroleul! {a lr0ii1u51{uuaru'rfirririlu'i-rr rf,uuu,rrru'lc lrooo e'i.1. io

tll
. I t, - .!u'li ZOx50 r,. U5O lOxlOO l|. lI0Ul31UiunrlOll1e!I1iO0e 50{!il{ ll'l

i- , & - ! .
t 0 { tttuuiac l'tu t ! uun i ! 11uu..t1ril$uul Uurtuu'i ! uul1ll ( Dual -purpoae

canale) uasinuurfrrurrurnnir{ 3 rr,,t{rluurufiuaiir arrnartduir'aonrruulro 
r irror$6urrido.rnrt r ilui6u, iaree{rreurnnl! l-ruu.louul ?$n r r.rl! t 11!0{ialtlunornll leui , r

a ;. o . i i
I ll0{uulte'I'rll r llqn'llIu'ln r{ 6-ru0rfl 1un5 I u l nunt nl n r l$lt'l l ni0 {

iornarf,rturf, uif,ruuurn 1,0o0 cr .r,. toliuff rriariuauuionrrn'r.rrulnio{

tn rufl fi.5. 1964 irinrsirur Land consolidatton 6orrurrrIui,"-,rurnI
.t

U0U'1 lGlnlUnU DU1nrl1nl51U'llllll! lUu 30x100 U. lltd 3,000 nl .tl .Iet
6 u a,ion"nrrlitriuf,arrunr:e{r.tl! UU Pipe Iine n I ! -lrl'rllunulltllltllnfl { g'lll UU I ttl

r , ., ' a. " ti { U"t nuu I l'|t..lft Un'ltill l{ tU 1Un'l't\t Du UnuUl0llunU{ 11{ tU"lunullo;l{ U.|
I

ruilelriu*rl6 6.rr. lgBo rtuiurr n'rrrirulnr{nrr,nrrruo.d0ufi

riu
Spr i nkl er
i

r u0{ il ln
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.; t". tr
u1 nnuS ! 5l{ R r ll0aanl.lnun rl 3{nnlJ toD u t{ lJn 11 l 5 ultr5 { n t.ilt

i.lftO Large-Scale FarD !u-|auo{11Ua{lriuu-loluttnir

l15lrutEr f
.t
uu'ln u0 n t1nll

Land conso I idat ion

10 , 000 u ,2 r'ld

afi ua uu6o n r : rd r ai a.r r"n : n a r u ral u r! u4 o u uren a -r rt.

rl4u r u a l n 
-r : t a u l E n r uu 6r ! l r u r u fi rt uigu ufr r nfr o uriu t u a lr :' 5 o r ut n r

ilriufi r iiur-l:: r rdas rhn i i r ui l.r gn r rudol nrr ri'r'lun rnonfl 1$n5 5 r-t I I
,;

n -t I I { n$ n{ n'l'l un 1 5 a on I 5 1 u fi 5't,t'rtr1 r,|-r e ] n un5 a { I't I tlu'l nn ut !
I

nun rl lttutn tun-15 t nunSal dara-4nT ui



Jutln ll
n 1ru anlr uu? uuuri8c lir r ienrrtrtltrnt

r 1. 1 i1ri1

n rrCrfirdarJtun.rule a ?E!udodlirrfiiuntrfiruriull r1t r i$ r ra ti ?rl

dn2ilrtua!r triurratl.tuxi$a1, lxa{i1nr!odua.lt 2uflllttlSttltautnarnu
nrzC.oirrnarruunr.rir r ilc r dB tdinrrarlr fiai" rdalr"nn1ltE arareunrr*rit
trirladf,urururjan'lunrrrira-naalCrir rri riuartlrrnlunrrrirlrulelre{alint
rril'ilrrnrrdarfiritfirrun'sri'uuffoa{ nrtnrucuirrirrHirruau1f,ur.r.r'ruioat

n'ir uancrnii-rtfrHfiruli, r,.iuildiri r'', r iau r iucdu r iu ril uio r iururfi
s .! .YU I .,t !

urfl tEiiin 1lcitu1a auB 21lla'le I ll!fl.trun Bfr!o I dtaan 1a rtnu9t{u tnf,itll1n?1n

n rrinnr r uiau r frruruu'i r r ru uuriaduirua, zcuuna 0,tC{rirru'j'r rcuuriaCsdr

euacnrrcqr larfrr]:rlror 30-Eo r itai r tlC acnrrdrur ilailudrJrrlt.n s-g
I

r ua{ r ruj uns ruuinur.r.i.rulunlic'lunuirtl:ruro eo-zs, ilu{,t$j ;{fiu
eu rfiutddrluui r rrudiilruurn.rr."u"ou*1 !.reucAuuIrlru daruni rc l c

i

rri r iledruraisnrrCsirfi ran',orl'r, ile uacnrruirdudfi or r iairatnu ln B'rT

ruIfiin rzicr torltn r z d.rirTi a:u uuria

t1 .2 ,.1 /dgelI\r1E unod{li1 l taon 1rd a ,,cnlu

rruuriadlfi r r iEn'lrdetJrsrlurriidnnncefi rrnuruuuaae o-edlfi r
I

c'e iriertrcrr$t'rtirflririldrir.rnuuiri',Cliotfifiuriouan r Caurniraiaril
ilarctrnrunrnT rurnirai.rluuU*it r r,rrruaninilui.r rcuonirlfiufi r iasuiit

nT rC.rirtcar"uurisC{irarf, anrrldull r ierrnn"rinBrfi {irrilud*.ruiaernt
, "i, orri", darirrfiir'lualildrrnir.rr srlriiurorauc rruf,udie rnr z Cru

nrrC.rirlcarcuunaar-nC.rir rr r iur iarnrrdrurerududrlr ra{€nB{-B
Crir uarrrHui'l6u1uuilnqrfif,ufiuifi'u riatfiirruarrt r a'rfi raurrirnc!a{1.n

. . Y , J U- 
I

rcuunac.turrririttfiuadruihefisil a rruu 6a tvuuric <open
It

Sy8ter) :cuuerr Su (Full-PreBBure systeD) uecu uuun','tic (SericIosed

syEter) uiacrsrurciieiuarto rlrusndrufiuiuaifiuinrErniltru rnd nrruf,ulra
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la.r r cia lluiriltf ticla.rria inrnu r a r r.. rr""r"rir iin r:.lrnr1n ?uor;1
naacqsr re rri.la,,,tnulxntrriadir l rr uui.rrculnni .l riligfir f,oiarili

11.2.1 rruuriadliruuu ric (Open Slrster )

' rcuudadrir r ien.:ta$rrnruruuiu.."io..."o r irntiinedr l.
i., c .-, i 4 .t.$tl{?.liuuut,rnrctlua$ tLtrited Preasure plpe Systerr ilrilurr'UUitr-

inurrlnfi rdalfiuzuuueeor-"Coirrlrnirn inror*rt IilrorrBuuric,tur]lrnDU
ufizafiiriaililrairiuie8oerio'rrfu,oDeD-Top srand yith overf tou
.reire uig Baff leB) iiqfirrileilndrrrricira{uuriodrirrirrorcr

I
.a

ITE

nrucrcr uiua'ratudgnr liru r niairtfi sdtu:uiuif, r.rn., i.ild.r..1lri01E
n nu e nir I s onl dr udetrn r Lateral ) uacdrurnriaa (sublateralr Cfi.rnrriI

11tU.l ( Del ivery po int ) lurrrles rrrc enCr$i riuetruioln.rlaoi,i$r
nrrdruuriiairlolfi 'l ilcdut'rfi rclua.i.ruorairiur irCfi l r0aira.r

a
ll

at
I

Cruirr
rrnfrlriadrarfirv'tnrelfi.rriedaru uaudrrilr iar.t tra{n1{lrurrirlt
ucnrlulud r r. r r i'a r rtiau liiaufiurcuunear-aCrir rr r fiutf, ,irfrsuutr erIt
(EBffle stand, lursuur crsdrnfirilruiionfiurrcrrdeir (cbock) ttrs
firurnirair'rD.lir."y poiDt) rrriuirilruiruriadlirrir$1 (Farr

"IInlet, ) ilrtc uuae a.t- rC {d1fir I E.,tt

I
I

t

:rlil rr.r inrorrieC.riruru r ia

,
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lrtrt 1 t s 6nttlilr suuda C{;lr.erlern erlfiihtrcrrdir rolre
ISrrnetrliarnrrueoicrrrlt rt'tnraCirrr'lurlUirrllT rdr i"Crrir.r
dri.riria cerr5uRraluriailricilrit1 uoilnrrCririrririlrnuirtfi
rietren rrrr ninrrrenruutuuur0cuierauuirfieerrlfuerrentuulf,itnru
Surir teeiiczruf,ullrnilcelririu z.s rlrr rdrninriaurrlirrirr

i 0r*rrI
urn r iulrl irdrtfitrurrniirionruniesrrlrruuulrir ciu r unrehforoed
concret,e ptper iliirrernnlH tunrrlftirceunimuulrirlitierftr
otnluulfinruintisru (op.rating Preasure) ri'rndrcruinrrr0a
(ETrrtlDg Pressurer urnl i.rrlurcunc{auicarrlifiu rrsrxr Ii
rirnur r no{freruileacia (Safety Factor ) lrn,tiaentrurltr rirfiu e ttrc
lf, rluauusdreruirurndlnfiniunrroanuuuriolurerirr 1 tilu
rrrrri rr. r

..1
t1? 1{ll t1.l e? 1l5urr1niltrdrriun rreanuuuriraruniruuuld r lin,i

lurnrirq 1 rAsrx)

a
r rldulrnicrlrernirinarrdr

it!r1inE

T
$? ,T. dt I Uttt

lo
t2

l5
t8

2r
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40
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20

20
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15

l5

?.6

8.0

8.O

8.O

4.5

a.5

fi rir r iuf;a.r ranruu'tfint ruiulinrrlsdonrnn'ir$rirngnltls
r r. r rufeqitr rnr r iantfdaaor.niriiorrurn'irlzrrar uirrfiir{

a .l tli l
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uolrldnarirrui rrebebuos-ce.ent I rielftiacaunirreilrnin
(Reinforced concrete Pipe) $nu

ilqlrrnrrlualo uiruuulriCri r r iro (uDsteady Flour sag

n rr r fi c r cie ( surse )'turirC.rir r fiud.rilfi sanouufi a rrararuuin r dasr,ia

rirtfiaesareu"ndrc r ti"d.urirrH Cl r iarirrfluf,udfiunrrritruarcdElfi lIt

rilc riarguraa.rnld (Air Yent,s ) U DSU.lUC 1UnllU1l1 'l'l (oate) rdil
(surse) artrsuaraie,iritr,itr r llotr.iardrulitrila ilnr:f,orfiu
n.r ro"r;.r r{ r cir s.riti.rlf,lnanrrritrscrcdf; lfi .r r ileuiecitfiidrld'rlrdtt

rrirfiu riolcanrrinEllrc.lEu (Air Tlsht coversr itnrjrnfilr0cri Cr

rtrie5.rnirrrrfia tirUn'rrd?cu.lrD.tn,rilues ailn:darueurtflrl.rn.rrll i0c2urrl
q 211fiss1u 16f,fl n rcnr alufi.r r ilc

tt.2.2 r ruuriaC.rirBuuc r ru6u (Ful I-Pres6ure Systel)
lnrcnd'r llrtro.rrs uuiec r uiiarfiuruuudrrurlur iie liio

r iluzouuiln ierir r iuf; reruclcluiuuaurtir ra;rirreludo n,rlaanBUu

acierro'lrrnfnanrrlarcrruiul,rccdao r ieiunraturie6o i$nriiCr ierr{r
irnaclrrai.rririrtfinetrSuaratrrio r ilf,l r rir fiucelrfi$cinniaez.ulurrr
riril r static pressure) irrirlfirrerd 1e\tnudo$il.trrurln.i,rrtuu r 0a

rr:rurEiarltrieaaunir r lir r uinniauec r ucse*i'riirreru.ruar r.ririrru
1finr ai f, n r trd,.dt.rl'rn,t adr rt'l 6ru rouuc'l rlf,tfi iiiednerartr un',rdo, ilu
nrric r rrfiudia.r r ladrnwuurlia rriinrrrqr lai.rilIr., 

""t.rriraanirtirrdir r infariirsuu:ourair r niiaurouu r ia uarlurelo.sriaCrirdtilfi rou'

rurc, inn'ir, io'ttdrairort:r*.rdadrs r Brrfiu r darrrnr'r{rdtfcruerirrt
riatfi r ianr:lr1r ilarfu .,ru ( Fr ict ion Loss l fi aan.i'ru "".r".r"oiaoro
zzuur iauarnnarrla rriailirnadrr ruiinnlrfiin.t,!rac.lcr {d;n.i 1

rJniuirn rra onIuu?uuua.r1l6uesia,,rii.rr{ r zo urae r rriu
(Presaure Rel€ase valve) , i.rru.r"r.lr5utunrilil r ie2E l Be{Bltt I rD{
(trater Har.er) rdo.reranrrilerierrirnrlH"ufi.rair udfirrriirr{,r
dtnitra ruHudlf'tln r. aanuuurioerSo licrrne rruirrlierrlfilar trfui
erttu ri*ernra r oa{utr r ra{
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ilrrnrdcrf,ol a rr surn rruHuia a re r icrtr rngnr:ii r ian'i r

nrireoiiu (cavitationr f,ulHiluirrorrirfirurnar',rf,uilrr{rurndrr
fiulrnnir ro.s rrnr (3s lo) nr zufir larrrurHlnan r:lar r turerianrl
Hrufirairifirrfuio, ra." , taerurfinirriurrui.rlur ia ld, nta zfirrri.

11.2.3 rruuriaCriruuud.rin (se.iclo6ed syBter )

touurieCriruuuirie r ilt roruil"u.n , eririrr laa ttiuur in
r iriraiarriia rnlrisuurcr."i., rr.ruarrria rricrritfir'irlnrd'rrlurc
t.r.roriltf,fiuriocounirlri r,tlsr :lcriliz rcron r rr.rcerrui!.arr'ltrrir

t
elaEona2uer|e1t?11?rne8! (Constant Head Float valves, SUlar

'tia
lurld rr. z uriinrordr 1 lrtlrnlir?r.ui.nr.,rrrudlieronirrfiursuut-t

- .a , Jr d- ., -C21IeU 1ga{a1n11e 2entAllD,rz}UUn\ttlt I U$a 2l lnCUtlll0ll.lllDla? 1llnt.
I

ra.rirtrredru i.l rrurrltriunrrlrrtrsnruilrriialnrril?ruirrarnrrr
. I.l d - l .l.,l . d } r r rat.rr.lniinrlu arriran 1 uiEatrtiriilrrluao.r?1{n0urn I Ltt,.rsl ) r tltatl? {

iur lrtunrilr luirrruufi .ri."o, iur"uuirl:rririto r ir r irufiurouuds.l

e t .lrLr.2 filr ri'ranattdrniursuun-.,ril. ( n?'rxc{ to { zcluir'lufi{es
It

r ilsirdrnuaczruiu'tudanrlfi rufirri",rno r ihirceunlrrilrr
' i.ilt.,i',ur.{", '

a

?rJd
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II.3 Cruuz un aul a {:uuuC.,ria , irn u i.rjr" n'lr,

rruuriaCrirrdEn,rringrEnlurciCruursnruilC.fiq l Cruila
/ .| 

'.t| 
,| ,rnrS\tru$1 n8aiDll gnr,Dln 1ln?ugru.lBUUi.l rtl ilucnllurild rr.strt

i.rrsuarini rrfi .rr rrer r Sacre.rCeuir.rl rrfi eisi alufi

U.cioret
. rtrlla

Purl! aload

lcbl Rhit

Grouid lk!.

Concrrl. k.ltolkn

rlond Portcbh ]ttlrcrt(lo cqrlrol lolarull lotrochat lo rl..rl

Galtil ta
t!(. €.{ oa

.l . ,.1 JrUn 11,3 C?utJtEn 0u!0.rtu uuC.r$1r ion 1lle r!'l1u

JY11.3.1 tnrBitduu'l
J ? { r {. -.1 ? . ? .a r

I f, l a{cuu1 r tj$t2$!8 {lEuunnlxs.ltitural?1nu$ri!$.l tilrttl

r irrruuriaCrilrl rJillorooerrufiudfrarn T rl$nriduuirirsridrn'irhi
a1rr.lcuSn r e t 8itf,uu'lt|x 1nll1lua'lEu uu utauIuu r l a1ec1uill{ 1$[eastaltttill .Ynrr r ianiirla\t r a ia {Cuti.lrnio lir rtorern irrnirua8 ru!!c?1tlr.,rrr.rlt

i"dfiernrrtu f,ruccrluerrrlil rt.z rdu firfiarnrrcuirrlil,rrfiaarrnlt. Y J .: ,I.l . .auni.rririiadirniriuilrnr crrrlonrcia{cu r!lnnDndu <piotonr rielllta .l-Jv
eBrlr.r ( centrifural ) o'liD{n.lrCuril ar llu lnuau rE lun.r .lrt.tiruiEt

rJYtr'In'rt t ean 1 cio'rdu$1tlr! I Rn'lufi n r is ( Prope I I er ) fi rrtiluirur e,'raa,,du
tll

rtrrrneroce: r ian rniaqcuirurv r nnr no{rurl r rurblne r zraar, iira r iart
fiun rr r 5an r n*ootri."on'' ri rulfi ernufi rla r ia.r "fiuutc rruucuir " re.rlt

rc. nr. iuai wr!I1na ( gszg )

rria
tE ItD9.tilrI! a
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r1r1itil t 1. I coluiiidrr lillar r nia lcuiruuuiror
i

r! ranlo{r rirorrtl"
lEAaae

!
( Suct ion

llead )

rs!rCs
( Dlacharge
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I

C.tU 1tl rart
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Flor)
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ria t[ixed.Florl
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U trna r liu rn
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.,e -.'\rrd{n{llllcncuu'l (Total Hgadr lfitrat,

I

U

Q

H

.atr0



I r-a

E
JY

tJir Cntn.llt a i, I € 18 \,CUU1
I

tt.?.z ludri"
1uruuudaj.ri.trrrrjlr nat fi2ariaututrt ( Hain pipe Lins)

jrrmi (L.Bgcrslr uayriauaniaE (sub-laterat r fr1f1ifi'ri,i.ui.ilrriu
I

lrClrirrrli.rfi rirrir rurararriauiarCruerfuadfiulilrnirdrrriarJrriru
r aallfiriaiurnodi"ru"riruriadrriu rliurrirdsa! tt'! 1CtI r tlIC \t rl1$ntai

io lCrdruriauiecdr rrsuilu fiurrJn rururc lariuiilao iuiT r rnriadr riuuru
ugunrzCri"irirnucfur ilur nudlunrraanruu drier:nlirrtir,"uirddr.itr
riedrrir r idrarillurerotriaCri'reofuadfi unr:lrrr larir.r.ruiro6jl16
r infir rc a ria dr,' au r e r in e o r fi a n r r *r r ilari r.r ru r da r q r n e.r u 0n n, ilir
Iuadrutrnn'irriarurclnoi nrturlureritruir r rcriar Crstea r irrrndrld
odilrraccls.rrruudau uSe'ti r iru'rlri.rir r dr., inrrru.nlalriaurndcaIt

a,r-._ar-BieuiariauBitilr.rrlutcl a{dDu!n$autlafi :ailur lurcre l;o rrtru'
rioC.ririlrilftrtur "uuriaCrir r danrrrau:rnruirrnulruar!

uuudrnu ra rni rrra r illi.r r rrt5ri
' t. riano$nia1dreir { Nonreinforc€d ConcreLe Pipe)

r ilrrdar'tt*r$iur'uuriodliri.rinrrlSuir a'rr r ianlildarlrc ramiaCr r ir
( precast r uioied'ruuunie r altuilf;I5 riaurioCr r irlc r iurieiul nrtir
$lrudrrHira 1 taanrlqnia.rqlfiiiaurenir-ruarinir$r1!tr rrrit 1

lilrouuulard.r'r,""inrin0.6irtr'r.n 60 dr. rCaurialiecdari,rirr
<laafiuircirruiuoieri <celent Hortar) i.r?il rl.l rirrtrrranifriarrfilu

rouui.rin rrudunr aluriaurnn'i r z,s runr

a. rioaaunierli$rrin (Beinforced concr€t,e),iu;"i
cu rrniuu r lnrruaalHurn uiu'z tnruu.rni ruuuu rnurn rnurrCruiulilu
rruudatufula.rirnraluria6.ruialun:iiiliinron'r"uunnrudrsrn 1 r du

n r: rrlriaagc?f,ouu
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a. dauerlrulnscirrs{ ( A6bestos-ce.ent Pipe) Iilt
iiairirlrrnnEunirrallltrotlrucoac (Aabogtos Fibreer rCarincrrr

rir,| rirt,lsrnnifn.llsiraBRu.lrDlruuuilrslri'rl t fiu rirtirrlrro
r iantfrHr nlrt crnlur rudiarnu fi ruirisuru r nnicri, 16 1rr{n'i1ris

r ernield r cin ldiiufin r urn'irir r ur ruilerrft unriliialiarrruCrria
riurrrsnr.rlae 1

try,.l--Dia
n.lrt neua?nsululnrn 2 lr-r, 3 IntlInlrStout|utaaa l ilI

ireulfiriauf, l$rJu r2ni0.io?.rur?r.E'l\t (Rubber ooakot Plp. Joint)
i.r rnlrriratf,ruui r zodiuiinrrnreirseuturir r $r{rcir rruir.ierrrr rnn
.liruxru!1.ti{curr0Tuur ufutirlnirnrr r larirpl r lnilr{rr{ir r1r1rn
iul:riure.rirlf,ilr ts rlrr

utni.tn;{fida nrin rireei riiar ueoilrl}I*r $rpr:{o
1 ilisttru r nntuutuaifiur raruarrn rc r iuCrf,o

1r.3.3 a1t1lelutrti1
nrrdtrurieCsirrorirrrfi riCrirtHed r lrrutdururriri arfi r ic

r.rr?liltrrrc:5e riie...r.runri"dr r 1 ed r.r r ia,,rra r dg r iarfi u:suuersr-eCrir
E1i1tc?uc!;rdonirerHuri firdcir illurilir filnrunucrrrf,s rirrjr.,ta
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tPipel ine Intet Structure I

- - I < .l . -.1- t , Y , a .. u' O.l7UU'l I UUA 1n 17nn1UU'rnlUU.r l lnulta {U.|nAUlitEd'l I D1

rruuriE r iatilrfiirrna r 6u*o d z aila rfiur ri1fi r icn t trHulurialrn r fiuIrt
. va . .l - - ?

ila {iun11r in I Ca ?n1nu1nn 1a {AUfi auuasC'tca 1rt1 ia11lar1nuu1 ' raEa

e$ r ilud:curaeln 1c (Air Belease vents) u., ""., ir.r"cr:urilirrf,in5rr
llnriilruuurioiuir.'rn, aie rcuirlaur rrcio { ganruufi q

I

iuirriuircr teanrrliliadEillutandgnf?r5 (Flexibte coupliar) riltr
5r r lar, eiaoruirfiufisiuil iailarfiutdtfiur{ducu r fiourrn r eiortuirtt

rirrnan r irrrllrrruudoiecfiururirtfidaCriraaunituenirr r ilrurrli dr

I oiltuu,l

iuirtuinrcui'r""tt. r rrl rianirfi.rruir
I1.5 uas 11. 6
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I
I
!
I
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UoLr aurtoca

St rl sload
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fi riririlinr raa aaiarrf, raruio.rinrrieH.r r niarinnrra
( srnd rrap ) lufi .r iuir i.r a rer, rirl i16En 11 aBnruuf fiirirnarirufi.riu
?v .i , .,1 !U,|iu,.lnlunlu i'0ni ..ltrnoEoaun ounlEI tte r ['ll uurnD

z. fi.r icrirniod'ru u{ r la (overflou or Baffle Staudl

fi.rdcirniofi luul r la r iuarn'rrr.r"lli.dlfturnuuriorll
irr0n <op.n-Pipe Irrigatior syate.r isdrufiril'tufnrorriarfiu

IU
D1c'lrieri.r ( cbecl structure ) luzuuucaal-eC.nir fi rdaireriilraririu
-3 ,
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't$don'r rf,ru r niiaiu a rfirrfiodtuznfuilrorrili."oa.u rrnru*d rudouon

niadelrndorruCisilr rrrrJ"ri; rreraura,rrtrairiun.lriE0d?'rdur ;r?fiuItt
-1{., 'a .llout|,lnt o itn 1lt1l|tun0utnut 8$?11au1 uatauu$!oit0it] ai?ttEl{n21

-'ruiui'rct*nlluilirrnrdrur,rrrfriuil:ur10 o. 30 rrez urrdaltlrriieItt
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n11IxrID{;1druiuara1lfi t6ci-rrrcrlT rodru'ro$rlSlca
.J

cln rrrirlneri.rsc'lriile l u.itrttllg l
I

e CLH (ll.z)

e E rtilruiriltlrad,ltrflullt
c = sr.lJ.r,. nrrlrelalirrirllgdra

CruiutrrdrudalrriisirEr.r tsuppreaaed

Rectangular weir I ruu'irrJlcalfl l. Eag

(?rur srr eio s.gg trzuuSrnqnl

L = fl?1u81?l c1r

H = cerrinlo ldruuiludro

?.::;',lnilaref ride.rnrrtfiirlnaHulucrc r iaaaillnrn.rt
(surre) trcrrru;inrzinf;suruz"uradlurallrairiu lr
J .l E d, -r!n 11.8 t{t''ru1!u1aula l uue 191ltff|ltsauu1$$1t41!a ltl
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