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6u#u un:rhLinr:dlrlrro'r6uriamrudu arir.rl:fiorl6uluiufirrnr:ilnnrd: 1 th:idunifiio1
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atihilrn 6alJ::lrruhirfi u r o ujai gu6rvirriu
, ir - J ,

rrurirlu6uu"ueyrnryad: rlu .t uSour: nei: od1ura,rir.r.lyn.ir.rruf,o6uuns6un66r'nn nlurn

i ni o,r'l r,r ru ai rfllil fi rirr:: c od16rufrr:frim nirr:radunufi

nlnYlnO,}?ljl{nUltlallntl.ii l) nrlfllUtl:inA]]laJOUantt.J14Un [O?1 O1{]ll3naUrJllO1URfll:
, )., , .'

fll&frnluvo?UnuflO 10nll1J.:1j0,tr11fl'] rrn:RTI fl IU]1IUU1rAJL!IJ i tOll'flAUUYtTUllnvaU Tg?O0 ff?tlvl
,: -i . - - "- , )", ) ; t

LLllll0{r14n1 [oInultra: f,ltByn]ura0 t1161u tlflyn11nflo&1u?rruua']n1flmauLutw5nu1050n?'l.rtYlr1'ln

rl6o6ufrilo1fluta.llrd1 rfian1-r!Jflioi nlunr:riru? 6trn ruR UTul.roril.ixonAu !:ra]nnE[[uflHfl'n

fl1xflnru#.rodnr:6'on:vorrLirflu:vritru 6'.::r.1fi z.r (n) oonrflux-orrllouLir daurl n.,!-Frrn:
. : r ..Jnia'[1$rInlodJllflo{ lur fi 2.1 (T]'-- _n - -'' \_,,

Ww

w

(n) (r)

flfi z.r *iurJ::noumsfu diougnoonr0uCe?drutnls

,:
01 ?r u1r4[rnJaisar: luucinyaoturo:rrudrurYra"nr: w ttac iriro:uyruriu a'nr: y

*a: dror L:i'r onir rilun o,:ut.r nooruar uiafl r.rf,fiorrirueirsa"nr: s (Solid) w (wated un: a (Air)

orurirriu ucirir'lrifio"nu: fi'oariru i u n n ri r riJu iruro:r5adrurintal6uririou niu v, rflu 'ilro:
ra.rarnlfl v rijurJilrnmaora.ruf l v rflu irro:ao.r6uri,,n'au w rflurlurirnraora.l,r*'rr,,iair w.sw

=. : . ^ a a : - ! a, - .d ' c,
tijugl?ruflnanaiux,rnau ruugru fl'rlru wa 111olrlnllma.to1nrauulJnluouuln l oa21tuufiurj

tU0AU (Soil Texture)
!- ,.i, -2 ",- ^ ...,i) , .1

TUOOU lt lUnfiJqlO1la't$dOOUfl1Utl40lYl:.ll:n0UnUlulli naUOU llJBnfl lulltr tr^lllU$fiYn 'l

Uarrrni.roanrflu s nr$urno'ruriu6a nrru n;naunrru uoiatnnArrnflrr nr:iruun{iaorl

lurorfrulirau[nnr,JrJairx6o6uia.tj. 2 rsxu6'2urYu 6o::uurialn:gn:r{tnro:ta.osvrfJatuinr

(U.S. Departmcnt of Agriculture - USDA) rtn313uuxo{ Internationa.l Soil Scicncc Society

v

fi
+-

I

Ws\b

D,lt

rfrn

'u1

!o!u[l
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)^
n11rnm 2,r ru:rlJryrguflmnluunouolrn urorfu]ii?uinnr'u6n6uorusulLlloin:lvtll.:tnuol:sl"lil

Dtlinr (USDA) [sv Int€rnational SoiI Science Soci*y (ISSS)

I?fiJU10tRUt^lmUBRA1,n0nrUf, OOU - UU.

5'1JU ISSS

n:'tttuuruun(Very Coarse Sand)

tnlulllJr1r (Co:irse Sand)

m:ranurr runnx(Medium Sand)

niion;t6uo (Fine Sand)

yril!n;16snurR (Very Fine Sand)

oinaBm:1u(Silr)

ouaro6urufur(Clay)

0.2 - 2.O

0.02 - 0.2

0.002 - 0.02

iflnn?r 0.002

' r- ' i rrno.trl15u:lrfiBLlt1:ror:r,li z'r(ISSS) nrrnlrunnaoulanYlfi :!u'

Z - t t a 4&ari1,rltii1 6ufl1$[$qn:,J:! naulud )urudo0urulogl1l 61 14R']tnJulo nimo0e: YrnYlt'lu

a:naur:lu llRiaqalo6urfif{,') vriuniu rrnvrdo.: o I nit n-o arulo.on'lr]'Jn{lfi1u6uriln'aufirunqia

n rusr116adr,16u6nrtn rirqtu 6.rla-inr:vrorurruutrnrrss ria6uoan}J6nloolfiuronrl:vllta.: n:v

vnrlrnrn:arii5rflurnrud nr:rurnrhsu rfio6uflthlotrrr airtudloursiavndrruuroleul't'o;un'i.t

ior rirn:-rLlutod16nn'it o,os lr.6rtilunvnaun:ruun:ouara6utrflarlrjsrlr:olt'o:rrn:'riau

16 fib"i6rhnrrlrirnr:nnoul a.lru6o6ulurlr riovr:rur:lairqqfi:lo.,Ynru 0sflourrlu tlavolt l-ln

^!L -X^^&. ,j r ^ e- r-.. I
durxf,rnxai6ur-,ri'asrr{2 rEo6sigoll-ui0t?ldc1nl!ff 2.2 [iuflxr]o'lr01nfl1r?tfl:lsu0unouvlu'l

nuirir:ru oo rJairsudntnaumrro 30 uJoirsqd uo:ounrn6utuflo': ro r:Ja{rsu6 c1n:rJfi 2.2

fi r tu onli'l'r6un"aurfurfl u6u Sandy Loam uia6uirq uYnru rfl u.irl

. 2^lutrxilfrilii nr:iruunrfia6uadrlnorr 1 oro r:rirld'lnunr:firr:0.nrn nnrot;*a:orruif,n

r-udmo.r6u d,rfirrrnlfr,rraoirJ::nuinnnilrofrr,rnrfir:erlnouanila6lnrilluqj 1169no'o,r nnrur
^ , .,i . - ^- 'r,i.un3n?luInnfl l,HmJa,tiunqlrnfr 'rfiQ 1 xfi noa lrju n0

n. 6uil:1U (Sand) 6ut:rurflu6ufi:J::nordrur:luurnn'jl es rr.la{rsud o-',t'u rt
rr .l.rt ',r.i .i-

llOnEnr:1?U trrie !!tn13flu rrtoy[!noi1ull0lJant]tullnga!(B to tllanl lvrul{ululJol,u]J nl!7liu

uu-rudlnoroaanr:uoniru firfirlur nr:fi!flsnfue:rtJuf,auuduonoanldjruLialf,firnnrur 1

riljU USDA

1.0 - 2.0

0.5 - 1.0

0.25 - 0.5

0.10 - 0.2s

0.05 - 0.10

0.002 - 0.05

16n.ir o.ooz
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g%
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roo

90

PERCEIIT SAIID

ao

o
70

os60

50

40

20

lo

%

p{i z.e rntrfu nibtrnnldnCawal mla r:,Eumrs uB lumiu2

t. 6ud':u:Juvr:1u (Sandy Loam) rflu6ufirl::narrirrn:ruunn'jr so u]oirqu6

ucifififl:naurr'rruun:ounroiurudarrrnnafierrJ::srulfrnr:nurfluriauld m:roucio:rl6osur:ni""".-" -,-&a,,ll,ruungstjHfl Ln uranllllllul{luralullluSvlouuuntSllJuflaqunmfloantlflRu tenl! 01n1tul[ll;

d6uri.hne:rflufi'auun:l uonriob'd':norur 1

.ln. 9iui2u (Loam) riJu6u6.rfiriruri::nal arnrlu o:nouvnrr un:aqnrnFutufiua

unrfiauno 1 niu r:JaSwudarinro6urlfur6rn'irrnruun:ocnaufirratfinriou iinnnr:daurilrio{tl
ucixoe :s'.rrnot'd'jriiorruuu n::eirora,rmraa{fr,r rioiflunr:rrf,Blrfinfias rirrlrbiuduluiio

tnrsdufi,,r:rlJun'ouun:tiunnriak'firnor:.rr 1 uidrr{Tlfuriulronrcfihurflsnr;rflufiauufir lr,iuon

{. 9iui2uililf,Jnouyt:1U (Sitttoam) rflu6riir}:cnaldrDn:flourr1s

CLAY

$ljrY

tAm
ELTY CLAY

LOAT{
SAI{OY

srr rcAxt
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(silt) !rnn'jr 50 r a5!qu6 firu6ori:uluqjrfluvr:T 0n:r6snlu itnnrfilrjriarniraunra6uruflnr

^ - za "h" a - : ua )ouiunBtUau]l,rrsrunur unauufl nltytuonaanclnnu Lon'10 a1! L n:tagoo?tiu?t3:fl nall !au

ufll riarijono:i{nB nr:rflulnflurtnilunIJ:rurYuldir! rin6o:i'u6'rriurfluriauu0ul6llJuonrinLi

'^ c Z .'itiutiuo:fum5ouri.: ucidru rfiu1lirfluuiluo"rsflriatrilffi,:uf'ir6uo:6u rn:r:o:uonaanrdrriou
/d

llla,l01nuoun10fl1lllt11fl2 tull lnv{a

t. fiui2uilufiulilru? (Cley Loam) rflrr6urian:r6unfrosunnaanrflufrau
-irud.rriauri.: thiurtur:nf'rlri:suir.:u"rrnifioua;ihdLi'rijurpiul6'ueio:uon [0.:1urn; [rffrultntiJu'r

)., r,c. ,i ^ I -ura,ano?!u[a{rlt'u1rur..l1l8uaan lu t0 txaoulr{oIrulr8lrray !ullonr uflaq lld3r!anflituuany [u

"cq-- ^ ) ,2
uofl a0nllnnu uoe:t']1[u lnnauouYl[uultr

q<o' dutxuur (Clay) rilgauriarrris#rertudrrflqfiauuii.*iauli., ,rofio: srrr:nriu

rflulrJcir{ 1 16'riarflun uo:rrulrniolfrflsudrirru'irr0rial6trrr

r,Ia:ldfrwolriu (Soil Structure)

tntrf?]i aror lr a n'r: rts,161lt83 rn'] t tiul: ll1l,llx 8001{rijunau9]1+ tRT.r Rtl.rll0 nou 0l,lrfiR

ciamrlm}:nrurn:ar:nla::rarirrdr rmr:In:rrtr.n:ar6nfi6rfrao:rou116rruaoriT giruFrFu

err{rir rrr::urri1$r:nrdTrrn0rnrslorin uoarrnrin 0-li6rirrli'anr:ulinr:r1ItrloJ't.r n[!d:

n1rll,6n7t!trln
r ^ ,,i-r
lu5ufifi ln:lalurrrursrut:fiRrr1:r10d1rryriruIrar n1fl6 rirhi:rnf,tranudn:rarstrj't6

:-)",,'.2
711 5 { u.l Ur.r i tlil ?{, u u]. R,t a 1x'r: I n: u'ru'] ?l1lu

^ ,; -,- t- ;e^
Lflt{af l,rrJaJolralni:r!huurr nJ ld [0gtJnatt010urlu.r']uu5,,lJau?r1u't0n f, nn tt.l [€r:,:fr:'],ra

.c-.1 ,.1 r, ^ )-.2 ' d^ t .'^ ,^:
n21illhumaun1n,r [!] ollYluyff,uauayuauYtrul0nttflYTtytt,tY]rRo01nntrlll]tnjaJllnvliutnn110l.lYl

a - t ^ )-- z , .l , )t,. -lu [orJRfl].rr o,ruu ouTl!fltnuonaau lo0[n]rrta0l,ru. .l':vm?]Yl tl]o0.JUn]t tnlqtuuouu au q I tu

tn:,JR;',t,!Yton?1 aulJt:Rn1! lfrT.tflt'tfiJa,ioualnnnfl1[1,ltn?ni Lotnxaunu tlu fl'l t li LlYll f] toa': loluu
)^-2,2-t".o^.:-

outulj tuSYloudfi.l ll'lni:ll1[]rolruuul,u nl: [0lur:olJfrl lu a n rou? nul nf]T.r?r ''r lll tRfrtrL0lrolu5.l

rfl uaJa::ocionr:B&inr:o1sna,!:lRrBrnr:lfi'riruririr rfl r.o'u
) - - r i i , c.^Zrf,ofnrr Ln:rnfiora16ulufiufirnr:rlnnlffiu uiaat;'rriatifiLi rhirnr a.:or;rJfrf6o-.r

2-uo0
,-j---.-r,ro'

1. nlt t0rotulrouevna{ lftt]lBfln?]I!ounnuoonuuuu $n:o:oa,,lri t0Yrt50ufl?1 f,nro0'rflu

InTiJ
z. dalnua-ror:nrn5ufi'rhtiurufisorvirfir:rir1d riaufir vhirirrioriaudrsania.r

) ,)
3. t{!1U1!rnUaU?[u200 t$uno1ltlMnY1Rot?11Y]08111 to



l1

4. vrgrulrrrjf,nf,rxalu .l rfiouuuriaufiqloafif,ro:;nalir un;f,tifrirr oarrn I lrynnadrjl.t
, ). ., t &

5. noflTr0aooulort1fl onl: !0fi:zuouo?uttn:fl roattxrhf, arfl1n0''lrl]ulnluu

r 6 j v.
n?1ld?{ri1r?gsrlrrrioi.: (Real Specific Gravity, R. )

; "-o':rurir{o"rrr.rsfrutio5.: 6o a'n:rarq::uir,rfrnrlnaa.lrl6o6u6lhi:rlriruriraalfIun:
r- ,! - i)d- "-i )-^ --,-o1rnfilunu oi)1l1uuf a.t[']ytutfirrrDtymJ:uxryfl0.xrr5i9rnr{u mNah,tiTn:fltfflla,fiuffrfirnrnuirro

cir.:1 fifi6urldr-oq\ilrnrlnl:firirad:ru'ir.s z.a 6,: s 6ulufiqdrflr:rJqnr{r 11:.1 o:fiorrlrir,r
" ) --irrxr:fiutiei,rtJ:;u ru 2.6s rirnrurirrdrtxr:fiufli,rotoa'rur ruyrrlo'crnsn:

ws
(z:)yw

R s
s

L1{rUO w : , -)= u1l1Um0,t0rfdt01Jtltlt,ta?utfl1au
).,= 1,r'rl, lOflJO.l [unOOUtA fl 1t R1 U7l tl]UlJ O,,tlll.l

= u't'yruflt1tnl:!Jatu'1

.v

120
= 2.615

321 1.0

s

s

v

gl)oulan 2.1

i:orir.rvr:uur{r,irurullfilnfin r zo ril rdarirnr:nr:.Iiun:rturrnralw{o vn*#ntixlns
i: , i "-,t'rru,riuYruruttn l'rtoll:u]fl:32r enLtflnrrun[uoT cn$]fi11u0'].Jetlli1v?rrlYr0:J1,o.tYlT1uola01'!

w = 1l1111lflt0JYt11U = 120 fllU
,-z- lJl lJlollr.ru U6r1J a.: ttu flOYrTlU = 321 fl!..!', .

= r.irl,lunil [l,{-ly1]on*i = I a:-u/nL.qu.

?TYI1
s

s

01n flor
w

v

R
s

S

- & ) .-u.ruu fl 21u0?,rn1rl,ilrrlt[YliTfl anYrrlu = 2.675

n?1u[i2.tliltill;rJ:rnq (Apparent Specific Gravity, n, )
orruri:.rilnr: :rn4oar6u 6aa-n:rriru::n'ir,rrLurima.r6uiarirurimarirfi6:Jilrn:rir

.- -.i"5rurn:rardufifurnrnrurir+irrxt:rJ:rngfi rrirriu irro:roluda 6u:lufYr.lrfrilro:lo.:frua:
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) - , , i &4
olnmfiur:flri'ragh:n'irirrt6o6uriru n?1rl0i,!t'ttlltsrJrlnluut'tnr'rr:un'jl Bulk oensity 6'riuilra

rijunirdaanu, sfirgu6tln: ucitda'trrnfllT uultt uloilI1!Yitfi'!ufl.: o-.tu"tr ciro'l rauta.lortlrir't

{rrnr: :tn4fiu Bulk (ensity 6,rrrirfiurfiararirufilt1flun:* raltqu6tro: oirnrrrlrir.:'irtrl rrlrn4

ororiru: nr16'loul'f'so'l

wsA s .....(z.z)
yv

r i - , - Jo i , - ^ :
luuJ0 v = 1J:ulnfl,atfl ouountn0u 5 nrnln!utt ln11a,fluRooB:?lJnu :!10flJa,rll't

un:01n1fl

lurruln :rvuut:rrinovhi'rirorrlri:.:,irtvrr: :rnnlrnn'itnrrrurirI'irrwrvfi'ufi03.: loltonr:

adrrirfiaeia.rnr:l:r,u1Sr:r ororrufuludqfiSarFrlr rirfioyd'arhi'rrriftr o.:uci:l,irrur: :rn4toI

6uluriudrxr:rJnnrir l tJovfieirriaufisofifir6utfiooo rn6ulli,:uorfi6um56r-0nlr n rir6'.rnrir':f ry
i 2 ) : i -, , , ); :rfr!t1lr!aititnFl?nu!]IRu rrfl3n vrjnln a1rr1'tfl{Ylt! an 1R11 ?oulJ:vul01 4c tSuolun:

fl1rxri?.rri1rv{rrr.Jr1n4ao.r6utfioeirl 1 otgloiornor:r,1fi z.z

or',r',od r., nrurirlirrxrv :r n4lo.r6urfineir'r 1

tuooq
orrurir.l'irrrr:rJ:rn4 (e, )

fl1toaB

6un:ra (Sand )

6uiru uvnu (Sandy Loam)

6uiru (toam)

6uirurJuiuruflsr (Clay Loam)

alrruflor un:nauY!1ru (Silty clay)

6urufior (Ctay)

1.65

1.50

1.40

r.35

1.30

doldxr;njr{rUdodu (pore Space)

ria.:.ir.n;u'ir.rrl6o6u lrro6,rn':ufirflura.lruaruiaff116.rur:noirarh;rirlu6o6u rElro:
, , : .i - ^ )- .i .!afiO{?1iue!1uo0tiUI1r1oIi: nttt-U,ri?10,rtrr6oou 0ufrrn utor&iod1-lgrirrguOri'unnaor:i]to,r

11{Ulnn21 ouylt lUnO$8]tnUlnOfi:nU d1XiUdsfirnt{loflnsflu 6ufrItr]6cflu]0l ai niun:?n
, )^ " ^:i!l,ut!'r0T afia{?1,r1la!JR?'l?t:1ltu{u,u1ntflnn2] u:lt1f,TIo,!21it3U?1,trU6e OUqaltt:,I916Rat

mrrir:.lnn-

1.40

t.J5

1.30

1 .20

1.80

1.60

1.s0

1.40

1.35

1.30
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odr,r6a orrryr':u (porosity) rroy so nrurio.rjr.l ( Void ratio)

n) n?1Uil:u (Porosity) rfluo'orrsrufiiorflsr a{rsud:sr.i1,,firiro:ra,nia,r.irr

:;r'ir'trl6o6urioLFlrn:ta.rriou6u 6o

n -ixlm

A
lm(r -

... (2.:)

1u,io n 6oorrur,,1u v, riJu inrn:to'nio'rjrs::u'iurru6o6u6.,ryirni! irroflra{arfl1fl:1u'

nirrlirrn:ro.rrirfiun:nari:tyrir.rrr6n6u uns v 6arliurn:rar6urf.rriau6.rrvir riurJilrn:la.rrl6o

6u:r n'! 3urorfliofljo.r'jr{:vra'iroru6o6u olrrlr:ur o.l6usf,oeir,r 1lufiufrrnrr nnosoldorn

olTl{n 2.3

;-
fl 6t:Yt 2-3 aln0:oou n{ L$au lutraulla,tn21!n?{0 111i{13 Lor.ilu

s
(z.q)n

e

R
s

lot A, = n':turir'liltr,tl; :rh]1

R, = n: rrrir.r,i r rnrvduri'ri.r

t) cfodrudo.r-fi.r (void Ratio) tflu6'n:tsrur:n'jruJirrnmo.rda'r'itr:;rTirr

r aoouoat]:u10:9i a.ttunooll fi1a

(2.s)

s

E . - - , attr&
e naaiofflrrnaillJ rr8g v ootl:u1nlfi'ruuefla,,llJaoou flnn1ui0{?'l'riSlro'l loo.tqo 0.30

s

ff 1fi :lJ0UnUUU3JtnlUnn 2.0 fl ',]11:1]O$tuu!1:J1fi UO
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orrr{d 2.3 o?rutru . (Porosity)) lor6utfincir.: 1

nrrln:* (n) - 9o
[1100u

Suvr:ru (Sand )

6li'l urJnn:rg (Sandy Loam)

6uiru (Loam)

6uirurlu6utuflar (Clay Loam)

6urnfur un:aaurnru (Silty Clay)

6uruflur (Clay)

fl1toflu

38

43

46

49

5'

53

9t?ou1itYI 00
- ): -.'". ) -imou1,ro$txq8?6'ra!fl?02urr]nou$u'tvll.lfl 102.8 nru llli,ll1n au lvlttL,t01uta10uufllrun

zs.+ nir lirorr!IiroirrnrrdurirS.na{6urflfiur ryirnitl z.za o.:urorrlril.r,irrnr; :tn4 olltJyi:u

(Porosity) un: n"odruta.l'it,r (Yoid Ratio)

?tYt'l
- ^ -' : - ! ,a I a at a r' - i ' -rf,alrrn6u6urir cioriu iuto:,ja'rarnrstu6ui.tl&fi (v"= o) rrarrJiuro:taflire:tvitniu

rjiuro:r osa.r'irrrf.rrro

ul umlanullunu = 102.8- 73.4

= 29.4 nTYx

ilrnrrir v* 29.4
29.4 AU.qU.

1.0

ilroao,ul6o6u vrs w,s

R, /*

73.4
26.8 flU.qU.

-! ,- :
n,tuu rJl U lnAI air,tllo'l og't,t = Utulotu') :.J3rno:rufio6u

2.14x 1.O

+

ri:,rrir nn-

40- 41

43- 49

47-51

49-53

51 -55

= 29.4 + 26.E = 56.2 &U.ill.
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o?rrd?nditr,ns 'r1n! As

- fl? tuflIlr n

ROfl1Uta.n1,r

29.4
l0o = 52.3olb

56.2

i.3r
-1oo(1.0-- )

2.7 4

= 52.2q0

YY

29.4

wf
U/w

73.4
= 1.31

56.2x 1.0

26.8

-.x 

1OO

v

uiaororirsr ulriornao: n = _ 1oo _(. 1_
As

Rs

vs

)



uylvl 3
cal r a <l o

u1 luftu uasnlt lffacL,o{u'10]flfl?au

,iluAu
(Soil Water)

,,i. - -rr-, ..ji i -r. -&aa,in1Ttil{rt:r$qrnu [oloa01,'lorinlls lm1:nan?ou']rlnou [oulnnoonaorlR] enuBlntu$f,1

irtflufir:o'a.rn:ru'fi 6uriioufi,r 1 fuiorrlwrlr:n rfi!rlb16'lrnriaarf,u.rl: rfurirlrJlf,rJ:glun{
. '\ ; ir - q.". '- ).^ ed

lco0li trtlntnl 11 0aaolutioo.t?r:1u2]ulrflnourlluouau1,, t: unSt:Llluluneut a!uoullutj
,i ,r

fl? ltjiuvtotylu1E0U1,t !,

. oa .
JUnl,0{UllUnU

Cllfnitrlrr{rir rrltfu lirrolwhf, rr{rlirioriorlrrfl0r mur:? rt{d1. 1 ir 6u{r
mrlalfihurifh irfir:rrnet{rlJqlndolirnnn'rii rm:rnr:ionirl'ruio6so'rau:{6nt}rfor:sn'irr

&nn4oara$nfuIlnn*rolrir (Cohesive Force) urtu:ldotnfltn::m'ir.rfuronmo.trh6rariu (edhe-

sic Forco) .f{:rutisnir tt:.!oot'u (Capillary roroe) d'rnrnirufil rrnudornrerur6rrnlo.:ir't

r:rrrirzirixrt* 6rJ'r (satruareo; ue:trfiagluriavixrtu*uuror;rllulFurn:n'rsnfi6r.o:rfiu

lrorlllcifirldiir:lrraauuonlrn::rir *cirdolrr niraar.l4nodr'rfia{urGrInar:anu:r6rocaar
, z 3 .J- r , ' )^tatitSrilolniocr2tl 'rlr .tll1ill lafl[Biar?1€tY?n1fl,rf,oouo1B lltt0n2ltnt B1olro, ll:tBn

tvrflar:vu'ir,rrirfiodo:rnrr.na.tlolirrirurlo6ur:riolnirlura'rlrfiilurord n d'rriutiarua:rru

la,tu:, to r111lu1: Y1,r? 1.ru1fl au't rrn Yuln aou1rau fl?1[[:,!o,rool a n tn n ul nc3 t14nfl{flnfl1n11 u']luou
.,ir , t- , i -fi1r4nd'rg tuod",lnsirrfit5unrr rilaafls (cravitational water'uia Free Water) riaeluuqoonuio

r-i i ) t ' , r rL - r - i- 'i 
't 

r.<uqobirhurifurirfiagflula'r'jr.nruroluqjo:::rtaaanloalf,rrnr2-3iuhnuffIn1rl:L1uti1'lti6
: ^ , i ) ' ir rq'rdR:soynflt:u'luaan-l $!oRauyt0:riiuirlrot']ugalfitt8:o;u01n1fl t:,1u'luYlltY] fr?uu1lui0n?1',
)- . )r,
fiilurorinirLigrnyuruoanri?rlrln6{0orjo'tIna arntrsnorinr:rodaufio{drurt,rgodqrJ (Capillary

r-c") ri#qlldasjufiinuror{nn-,rnrirrdriun'ir riu-u (capitlary water) 6rinr:rofiauftfirrn
- 'i ' '' r1nfi16' Iooroiaufililf,rofiiu:{ocdurrradnorsuailn?]u1ofl:: Ba:t3lrYtfirll,t ru7ll ,

a i t ;- 2 q -nl:8qrfluB1to8nl:rs oirut'rn ?ou uo:o'1nfll,rrootat l! ttlifil tr!J-utoto?t!au[lr0unon.t

rrnt3fi'rd,,lnnii,rfirh1u6ul.rifinr:rof,auddn rtrirx:rs'iru:.rfiiruioo:rliuelu6o6ouduriJuuaiu

ul{ 1 :au[r6o6ur:lrnrun::rirf,rlJnur:ooel l:itci f,rfiryrfiurror un:rYrurnlltirirurif,r
s Z -. t '3 )t - ) .c- ) ir --tunauu[n2tltrflt:nlu u'r.tr.loiGcuuufllJtl,RnouunJ [!R1t 1:fiiitn'] tlitnnoufi10d1t ltl.tonoo

lo,rlnn niou:q*fu (Capillary Force) irisn'ir ;ir0o (HySroscopic water)
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ir - i -.i , t i )) - - ) . : -ttnlu'r mouyrJfllr,t enRnl?ullt t{'t?ltflu7ua{nunl1loluif,ut3m1uunflaooo u'tofiT:

(Gravitational water) t sY rirtrl (capiUary water) riruirrio (Hygroscopic water) rtu fw\i
fl 1ul:0d11 1f,lo"6,rtieiooiorrld rn''qrin

Field Capacity

un',rornfirh6e::10'onrcuruaonrrmia,r'ir.nurnluqjuloun-rnrr#u1u6ufie ;finr:r dsuu n.:

rlaunr rn:r:rirfirufiaa{inr:ro6ou6tirrn ilrrunrruiuluiunnlrrnir6srran::uraaanltj
uloudririun'irtilunrr#u6 FieH capacity

. 2 ) -. 3t, ) , t- &2)
l 1q1u611uiun Field Capacity iiualo tr'Lijufi xTl [At fi uuuo$16 i{fl l,qA,rt 1 nitt 3u-{0 {!

) ) : -. , ..r i r.iltrfiiauf,ta{riT"$odsronni'l usir:firr:r iauu,Jr.lorrrfuhiurarir lunrldfir$irlae :ladr lr
.- A,r- - ltva ,. z - )^, ,t-i ., Z )ornunlTt&ursLl ttl tul nllsiuiattmna. ut ixgafl-alqrtr{{'traal 2 -, ir rijrai?1utufr

Ficld Capaely

09|l?1tJ1rO101?:

lr - i.r, i a: ) ) ,fl'rrrftr$tllol{rrarfi tx r lH'lT ooout l,ii ti4 rn!.! afi''rntlrn nfl]!,*'] tt83ifit xiitlttiu2lolotll
2) "inlrr l5unirlijun?]rri1-lfr tot]iull .]ot2: (Permanent Wiking Point)

) a ^ 2 t- a ' ) . ). )
a1n11l1.o'rorlanlfi0lilneflulolraluo:nnaBr4tY0nt0?ll.titl,ru?to1aB1n01?T ttu oaunEl.!

- ;- z ; a , )run!01n]flTouto €l1]utu1atatfl1fl6n a [:,! r.r.fl:vriu lun11.0 nn:J :1a{o1nlfiun8}l,t uY1

,2 ".-.: -tr ;-;- i ^. ,)
nR nfie :ri'lLxii^rr n11fl rRuul tnun1:flluaanmt,t[ulJ]n ltflguJaoflTlYr}ltofrl{ll'rfloullaumlmluaon

c- - z
n1,r [:.1 fin n0: r n'rT [11u? rolo{ utJ1fl Jlr'[nulSlrfl2'tlliuogulflnolrJ uol!oaln1ffu$n.ttfintYii
2 ^ ) ^t,, ., ) L ) e
ljUfltutolJ 0Etuu!0?1 atnl: tuu? tnna,tlfi Lu2'lt3ruunl:tyulto1au1.r0nt tot1t303t'tnlnu,'ltll

o:iuadn-uo-o:rnr:1r'r1rta,:rit air a'nuf,ynr:uainr:r"la'uo,:rrn ,i-rurun?uiu1u6u nf,ooruo?'m
-; " i r.e"- r.r. ) , .i cr.r.^fl] 1: ma'rouYliltrRul{l l't t1ll,r, [! [o lllna?]lfi!nlIrllu?lit'lot 1,t01?:01$ ]n? rultl!firolqll LU n [u

da.ldiarnrarfiuuo:iorruiun*rn-nfta.tarn te rsr,l0r roo r aft.dud d,rftr:lnr:qqr6orirrlaa
z -r, ,!1n ta ltunl:610Jr.FUrn0ua?}{nuuiJ l!aafltr

- ) lr - - ) - z
ua,m l nYlfillInuIuouflon Jru0.t0 0tltu1ro l01?: tlli1 ii! ali 0:d{oofl? lljtullnou l,od flB{ urJ

'irr:rfluiirr uLjlinrinfiol! nrirr6aorruiufikitiLjxofir:rirbif,lrriq16ulniu lreioiflu,r0

udardr,,,iinfirlu'o;iciatJl66mir.rdiu 1 :irrnnrufilrun'irr:lcifurirlrrf,l16l lhnrnlltiirudfil
rirlu6ufic:uriaucirirria (uygroscopic watcr) dlfittinrlr:ngetllf,1duo3r: Ttl lufiRe fl?lr,,

iutoo6ufiiuriri',rrAaru6aa{dritrn: .rflua?ruiud uldmare witritrg poinr nrrldulu6urrnloli'ul
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( PERMdIENT WILTING POINT)
ULTIMATE WILTINO POIIT- -

OuBr|'lrtsulou 

- 
-

rcr'umtiltld!rrtl
(SATURATION

F|ELD CA CILY__ _

slleln

[--ri',6].: t pnee warea ll' ft?f,lftrttiv

f-
I

| fif,, tca"'..aRy warER)
I fitu'rluUUrfrnlr

f-enrtld,,.n-*l6i 
*"o.coPrc warER)

1d s. r rir'tuau ua: r:duazti{umsf,udcairrr

totnrr: 6j Uttimate wilting Point r5snrr wilting Range 6.:,fluorut'udfit r':'urfior ror I rnh fi

urifiqooun::nJ,rtfiurur:ottrer''r+tfloo:u6ulu6ufil ultimate wilting point rirlu6u 11d:':vo-lnl ll
X ^ ) , tr. ,^'
rulaJoumlonl,! 1 n3? [oa]nluYl s. 1

n?iu'fi'udltud11illry1ei (Available Moisture)
',. r Z c - -,'-.r4..ur turLru aJolllrit{tuotrytvrtql tut fl.m)-uRr:latu[o! tonoa ri-r"r'r-r "l"rod:tra'itr Fieldn-

.!o - ';.a i ;a "u|q,t,capaciry niu 1orfimrlrnrr: o-.rriuruosi t,:'rsu'jt ror tut-uluduo olrirf,ida n]lusuYi llillUl,Iti
(Available Moisture)

orruiufir4rrirLf ildfifno:r-orflur:.lairsu6IourlrrlrTnlo.r6rrttfrr rrJasnuolloarl5uro: u5o

rflrnrrr6raa,nL nu 6u:ru(l-oam)fiorr#ufifirtrhfi'fi16' r.s fiaiwer:sion':tm'rnat6u t rryu6tro:
, ; t ,^ , )rt,", - ' ) n,"rtlunju urar[.rnruSfl]xr:0[t.Lfr0u0'] nuu:r,ufi.:'L rijudnraurumfi.1'lci'6tr:ttlorturi:rl'rrrrtl:tng

rar6u
a Z^

lrulolonurBoou xlaruoounsiiraeiarjs:r nuirfifurirl:-fl.i16rrn nrirr6alu6ufifi16oayrduo

- 2;^ rt.{, ,^;aZ a 2 )a,
0:tjflllUrUYty{nul lu ln lnulnR?1ouflrituauu1:J a8lnt':nolu 6rl{Yn'rutJ'l,it1{oal iuFt?lunuyrlmut

a E, ^ )^z - a.i.ia ^ l.t,
tUtt t0!1fln?logttlt{8? Yl,ltllw:]SaBmulUaf,tlAUa!]R .l o3tuu']YlUir0U:0! .l UJaOoWf .j},{! LrJRlU],n

nol lf,riluirururrndrr



) 2 .ia ...d-"
flti1,tYr 3.r ft?lttuyr ru't [lJti !on1lrl:uouiuooln

rfio6u

1

2,
ruo14ti1lJU1fl r' UYn 1U U 01U l,/ 1n

ruouulu tiu 7E1r$u tu yltlunyla8o

ua: fiur.rlg ufiuj?u
z,

ruafl0U1]\rfltllL ITU 0lul2U tllll lU

ttal fiqj1,u u751sn;1fi06t

rf,a:J1unnr.c rru 6ui:u:Juyr:runsr6uoutn

6uiru uoy6uiru uornaur:tu
i -.! -. -,., tuafl 0u11nn:ta00 rruoutlu uoqtuqux

6uiru u6urnflur unrnaun:ru ttni

6uiru u6uruflor qmrEl

Z.
luaflttauo tttr{ o lttlt t#]2 tJ 1lltI1u

6urufior un:naqm:ifl uat6u[xfiu?
- )-
our Ln 6101n R17 tul,fll a.!l rd ttn; rJRfl6r')

ru.drlrr.6u

0.35 - 0.65

0.65 - 1.00

1.00 - 1.50

1.20 - r.90

1.50 - 2.10

1.30 - 2.10

1.70 - 2.50

:- : r-
luourl:'rsru nr:.:rr ruur tn6fne :inrr16rifrrfurirlrl'f1ri1rilrnrin n"{fltvr:rgirfi Field

:-r "-),Capacity u1flu:t0aut1,[ta{1'r,nv}r'11,rIuaooutnR?1{u]nulu'r0[lltUnvlntvxlBaafltltu1,run en

L ;. nd-- - )- X )- - ., ^ )- "o:rrnurrnL [] toqau ou?] fl'rrrfiu7l]1tflltlrtnul luL, lotJlnrnoYrlJuoutlljtUnrfluloljtunst,Juta

eiaufirnvr6an nu 6ufirJ:rnauiudruolRau?nr!, (silt) rfluarulnqi nrruiufifurirtf ildtiruil
)

ol{I'uoolJ 6i 0:o toi'lRo'r:'rJ14 3.1l!

en nAu$lr:r -nn:la+riruo:rltirrYqr:o,t;14fl:31ilI;06airfutfl61'r"rlr'fr uciormrutllueil
..: - ""

rud'rfitarolt-rir6a:y'ki'urnrr.rlaun'u rtu lqnr:lfiiirut.lt.l6oalaa (Sprinkler lrrigation) r,riauuufir

6u (Surface Irrigatlbn) 6.:trot6rornfir6uunvrirlri6urruuudrrirriaufinrrlririru'ue: tnSo ru:
d6ur"uluauti",flrrnr{rnauuuo:oorh6n':: t-lhilrifr,r uoil;rflu irr nurr,rio!,rrirl:urudauiuad

rYuiriuo:::urrrlraannuru6o!flufl? r#r,fi ri.ta capacity loalf,rrnrururvirlo unvnrr!61unr:

'-i z ' ! '' '; ,'irlanrsdiisr:ootJldiLilrnfnri'rfurirs:ui6.rfnrchirhr.rilllt ullluu ouo',,It fi tL lt llotuo{01r
- .i- I r.

u't?rclt u] lou00?1tiJufl ?uuaufl oo?t.J [n

fir irTrio 6u

0.40 - 0.75

0.75 - 1.25

1 .25 - 1.75

1.50 - 2.30

1.7s - 2.50

1.60 - 2.50

2.00 - 3.00
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i c: '" ic &, " i.r.-u'r nnurv{rryuln aunuualllsaulunnlruo.rlroiruR?xSalof 1 rlns$r,ifrfi rlrirfionl:'lunororrrfla'l

xrnrnr:.t6rno1a.,1nn ui.r?o{eu (Capillary Force) niatda.rurornoruiaufild neirr6o u:r6ioel
t "r-ir r - " 1

na{ lono:ri1lfidi't nB,,luuu?6n rrrJor]r"urilh'd1lxn1urio{'irJ: srir,,ur6o6u1ufiamr.:1afi}i

ruf,:n?lrJiat-tri11]ili1nBr0rflu'[ad1!rnyuni n::orrriruuirtfluroyir.r::y'ir.lrl6o6u
:-

oo:ra1: Lllmonu'raff::(Free water) lu6uaruluq]o:duatjn-l-nuroun:n:rrciatflo':fi'r{lla.ma'r
)- &Lf i " r31l?l.rxionu tnur.lflolro']xuQ3 Ll1n Luaa.rzrnrrflu]ol110r Lo!l?nttlui0n']1,]1Ju10rnn m,rlltlY:1:

u i, - - t a&
ia{?1fiJulornne3l,fr11urflrjoh1r{ar0n'r: !uRu'}nn2t nt: L14alja.rutafl::0J0nyl1tfintn iri tr1'1fl2tunu

6u6ofiorrlsrlr:olririr'lrirulddr (Low permeability) trrlo$ mufifudsruflu?*rr no-iauluAu .

. -)-! - '. )^ J ^fl,51U[!1,[6rt,[ tUn',r^ TUmUTUOUYt:',]!r!rl nO20g IUqUrl.1UU ) l.t]YFrtu.rtulntn"D1,{OLn1UtJl{rufloaLo:J
, ^ & J f, {z s ^ &

zu?dlJ flTEU?l.lOUrnRO,lI"t'tIUy r?nrfiu.t Yr.0url'll:1vr1T0.t11.rTv111.1J[tlaoour'].Jd0.13J1Jul0ltoR0'r.l

nu 0.lYt1Lx l,r [noo?]xo0Lua.: [uR']t t1tfl tlonJ0utuutllfl[1J1N]ur'r0{l{[otxaJ]1nYl 1u'10t]lrLttdl
:"

n r'r'lu 6ri rfl o .J ri1 fi o r ri r rfiu'lrl or 
.lrj 

r] n6

)-"" ,^ i . .h-: - -, - . tr
1l YYt[Uq1ttnau* ]nrrfl6OUfl?rlrJAan[!ti]u[[u1 ouRlurauLnRloYl[111{lu:afrutJffn!u']ir0u

. o'10-iuri''l (Saturated) arufia{niooialro:fln?'rtJf ufiaufl.J Intovfin1:u.Jiuufl?ruiuodlJ'5]o[5] 6o

olna?1 fr1.l[nR-006!d'?d?u$ ']fr io?lriSulo,routo tqltulYlu 'ltHntv0ltl [!n,: llu?Ylu ]L[,1fl:t11fl40n
u,i . so- '^ ! ,
!u110:tfi u l9io0'touuullu.i

nlrtfl6orrfl1oltidlr (Capillary Water) rfu !flai .ttrnnll ttnnoir.nalu:16.:::uilorir6.t
, .^;. Z ) ) c^;az r', q s -ie-'q

Lnlyafl5au q tudonunua?luuu10t{nq u-ntrflflau 0tnltu00f11{Ylul{1[n1l0u]11{]LlJflstu o01{/luu 'nt
-t" r-'. ; )z^ ., z i -. r l- )^

"fl]lutnR)1 nlht n !o,JYtral [1,1*rLnnoufrqdflrilurrt.ro.r u].d=LFiv I Rr']fld6lYluhtJ0.luout!flio/'u
a , c - )-, -.1 '. ', : 4 ,q a ":tr't.16.r:J'rnnrl tudufrrllflflr'r nu-a auut Utavrof,ouYtluqruYr:']u to!:?fl1 'our1,1uul tta tuou!t1.1 l:.[ li."'

i -lr - :2 'q )-i :
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- Iuu'lnul0elui: ti,d
q ^ )-, , ,i - ; , t r .t , a,
tl-touti $ a{2]f,ru)o t14 fu'tor51n1't tt6lui00quu,5r4,: utdt tl.tf, tu[0tDa,t']1nrulJu]o luru 0{oaJ[o{i0u

6r'it lrrfi:I0,r! 6odudoirlri'lnn16f]turn.irur"L6udfiroorrnLurn,fintr,r:i':o:'[no'[d',6rur,.r:ir.:
*L.--Y"--jii^o.tllll luoultlt.J uTrrn,itftd oun tuourlluul tot: lfll'111l0u?]:'tu

- "c-Yr - ; -. o i, -,'u 1
fl21Ui aUyrl tUU r tl{Ol{rn A aUYrtU: uAJtaUl lrUYYt laUtUl'fin1:i1Ui..11UOU00 r..nOI{UUA10

! - ., "" r '. "re -irs niuoi lijqf rrarf.radlu6u ri alunoanur flur'rur nrfllur r.h a.:'[arir ilei 10{vfrd':: !uua']nfr )Au

6tun tJuntuu, taynatutflott:Jo.rn)t tu11.[ u']"trLiIn6tulurauo-rfl,luM{tufr?luautulnn?'lniv lvd
: .i Z -, t,) : . e - z ) )
lulll[YlU?] nlt:31140 nytlo0llJrl0u'i iUntvYl.:Ol'llJ1.1U'110,rtUOL ttl,l JiJ UlJ l Oll lnTU nl:[0ddUvl

1A.tU1l,U6inrJnr:o,rnArlfli3llUOhl [l0A )i0Ct]JUn1:flrulffUU-]nlnOU lO0n [UrlJI0n IAU lYtlrfi':n::0 rU

, c ^ ) -zill1ltuoutl u,t1]u!1
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q d "6 l, tljl r, r ll,|grurnuul t'l t00ur{ t:

-ir.^ ,i r-l ,- '."
d.tyr'!o06L10 tatuerau['rflufl )1'r L aL$u']tlnou ulniY tl1sFtrr]11'r l au tul an?'tnl3u1 ).Jr1rfl001{

^ ; ' .r : -rLrfivEo6fli'urufionuor-,]0u?{EoruEu'2:vr4'jr.:Iurnqalalrirrn''r-rhronm altr6o6u (Adhesive Force)

rlo;llr,riorxdux:;u'jrrhrn4arartirri":uRiu (Cohesive Force) :rutfluu:.loor'! (Capillary Force)

-. i .c-ir- ) ;a '. -a. r. ) '6'uiunr:fi0:fir1riri, luduro ouffu5aqoriroa nor n6u6r6'o.rfi'rr,lfi 1nnirur.Jo"',n6inf, rlurollonu:n
.i ,r"a n , a 2 3 )- ,q ^ -^: - Z ,aYl0tlt5n0Uluttnaill:ion ly1JBa!flUUiut n?tUtufirlau luolr Rfr']i6a d]ou8iun?'t tuu]nrylt[o
z ) i t "" ) ',ulylrRl:Affia! I rrnonl{na: u1lt]rau ruL0nma.rurrauu r.In'llrl NoauMnfiotuild',fr:6mlr rnornnt

- ) -r ^ -i- .c-; )- -x ,,, "-:-:u.:,,Eotuiimn! tutnnRou q.:uulJuoJn flYl1[111ofl aunolStt:.toio6ru 8{ Ln I'v:a lua L]Jff lltfl6]ollYllJu l In]Y

,; j q ^ati:Jr.rn'ir'to"ira uoirffon':rr:iu1u6ueof,r !!:J6oruflBlornhrnnn6ufio:fi6rf r,rnrrndu Rlrfinvoo
i - r e- - q. 2urnlRout ttn iaar ttu'r.: rmJu

tt:,:d,:n?t1,i'U (Soil Moisture Tension)
a z - )1.- _. -' " o.- l

rr:,16,:nlrufu 6au:16,:ld'r-on;rrlrrflrr uuufr6u6oro rri r'li unr riluu':,:fros6io ilr1fiafio:oo
"" - , ) , x ) , a-- - z )-riraanorn6ueiarfi.ruri?flffufr uu'rufr[fiou',J6.rnrrlfqfrfno:1ioriJu!'r:utR1fl(fl']tuRo6'u1o.rarnifl
i - ", ))in:d':J{rr:rarofisrfrou nfi 21 o.rfl1rso160R) ufl,:l::arnrsorinirryirn'rn:rrnooiu r4.7r ,aq6da

nl't'rnu2$t0umnll']fl.:34.01 r,{o fiIa 1,036 6.b uoruo',
Itr

: ^ &{,,
filt!:{o.rfr1'[]tulaJouuu t loiijufi.:frudo.J 3r.Ji n1i 6ufrfiag1u6u raialon ilr rur.irfr
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.ilun::nru log - log tfioxlnuRr:xo'ro?rr6nri-nira:ar(eccumulated oepth) rtualnt:fr (s.ro)

udr5llrrarnraaldo:rnrr6uairufi':6u(tnfiltration Rate) loslfa nr':d (:.rr) uoid'rrflunr:ielouir'
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R raug'r luil'riuntJti{ Hook gate aluloflug

rrnmrrfua.trnrl6nririroru, D t:tt311fl10fi1lfio6'r1ofirnrr''lti'nfi'uunusi.rrvirdl

olrlnro (slope) lorrs'utvirtitt o,so n'lrfusunr:lolorrudni+ills:s16a

13.0 Un:

p = rs.o t 0.56

D rfluo:ru6nrssrnra.rrhfihlo.rtJlu6ud::asrznrir.t 1 riun*.cuciriliriril'tuufir6u iuu':a
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0.56
13.0t

tlu./au.

irrf,ofl'tl sJoinlunrrrdflrlnlTfxr.ir in6ufi:;usnnrrdrl 1 eunr:fiurlifiarrrcrisun,rlu
- .: - r-t -l )

n:ro1BnTlv{ltHqLnmflunu nt1l{u1tufliffx lo l0ti rtunl nlnYlm ]t{lj 0naoll Rl7glJll ll{H?ftu floRU

c - 2-
ltnuon fla €6.6 01n3n1rRt1't slop€ lllun1!Yl11i!- 0.44 lollflTrfllnliututlu2trJelnlo il36.8 ullltnu

!,. - .l , . , ,.'diLnir 1o llu10rnu 1o !{usuml tli?nlntButuuu?o',lln nl0tanlRurlumago1fnl 4.4 litll?lj uta

^ ./ -2- e)a' . re 1.- -41t-.4.4 r.ru6r!o1 rilaf,lntf,uda::uil,rrJn1ma'tln-ugnuln!uBnuo'tfiiJo1 il35-8 nlt lnlauo'lr'tuntuB

n.:l,ua{ ortlnlrquHtuH?ouollJoa'tnlT
,.-. )fl1rnil.ldun:rvlSnifuflroroo:firlilounr:riiu'r rima.!lofl o{10!urfi'unrrr,holtlnr:fi

nrld rturia t=1, l=436.8 nBy t-400, I-31.s yt6aorina.tsa{1oin.tl$;r;olrrntltltin'?o1n!fru

fi r :tin: rr lfi da lnr: niur6ur n'u

n) nllu'l?11:nanxuT.llJutl?ouululYrllnv{rt,n3lo:uB't 100 uu. uuo1071-r [o 2 ?[oo 01u

01RR:]v{U}a!n:fr! touo:n lttaflTu? t'! fl nul n1?hljrl ln
,)i. . . , q-i -i1nn1]ll7llt'ttr!flYfllrlJaltYtlfttr 100 rJU. t! Itn l t !n1[7r1flu 37 uln 1t:090,tl,ttq1lr{u1l,nnu

. i. , 2 . ) r..q'ru 37 uln u1o{e:EUn,t !'lJtuounn 100 lru. 12 n1d.rflBl?uolet tfi 1u? on]nf,lJnlt?in1 l0 tio

D

100

t
13

00 0.56

38 lrlYt

- .1.: - ^^ . lt f,,
1) fltdo:1n1fixll'tuF?0u ud'nlnli!u,]1,J.!1J1&nou '15 ulYl uB! 2 i1 tr{ ujao1utlntnlfl aa

130 ur,/n!.
5

I
1

I
20

s2 uu,/au.



riarirurruernso:dn116 6a

3g

o.44
436.8t
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l) rtndlniru (Transmission zone) 6adrufirlJuo-rrirrirrrnuin rufihirlil g:Ji!? fiuu'.t

n'i1

o) rtnr:llrilun (wetting zone) 6oarufid-ro-rlri:"uti'nrnt1fl d.Jd1u (Transmission Zone)
ir - , : ' , 2 i -rfl?1!nulunufr?u1.10:auT:11?1nf]?1 ru1,o,roq[ouBnJo?1lJtula{nutut,ljnn,tH]u un!

'r) uurrilunrir (w*ting nront) 6auururofinrr#uluuorirrfl 0nua"trl6.r uur!fl uni1(wd-

ting Front) ir:lo'rrfi ulffiofir6ut6lusuul,r'r!rn
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oto2030ao5060?o
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lunlrlfrirlusiilrrni:6urfrlil1u5u r;ru'irr:rhisur:nrirhi6uu'u6lrirnnomrrl6ntol

fuf,l16' rfiirvnr:u-,rilio,,arnralsda.riru:u'ir,rur6o6u6,rrirLirrlr:ouirhjumufit66ead anriu

luf,uur,r 1iarGiAu illr,{ararnrasrrr:nnqgoonl d'u::ltrnraldira rigfu r:isuilrirriJufu

ut 1 oaufn6u uuro.',uir.ruouor,iodt.t ?otfir?irfiunrruiulunori':drulTransmission Zone)

fuduur,r T ornA?6urlr6#u6rrfirflur:rod.teiruirionr'r nro6lrirun#?'triatiia.r(saturation and

Transition Zone)

)-
luarufiriun'irtrlo ff.reiru (Transmission Zone) riu 'iruruorruduror6uovirirtvirfiunnoo

tri'irriro:ifiavrr,:nr:lrnl vrr,:1o rrnnr:rono.:r,rrir6ulusruicviri'a-.rad:.1::rr cx ao r o5rtud

rart6lrn:rio.riro:rir.1l6o6u uiainrru6lcir (Degree of sauration) rvirniu ao r o5wu6 (6u
;:i- L- t. ) 2 ,- a z)
?louul!n?luot i1 t0o t'uatt'un) tl8:ruo{t1n1lou!fl?luiulYllnuoflao ll:nonn?1!!unlnn0't1o

-a 2a^ 
'l xrfr.ri1u i.lviri'udra niuluu:rfirirlu'rfionr:luR!olrhlu6udrufli,riuiu:16.re rnollnnun:

a?rufln6'rsla{ildrT,nJuir6urvirrfu rirrrnorrrnno-uuo,rririciro,rfi o-a:rfirirlnn ru6ululon'reiru

i:uo10{Yle?t
2 -c .J -. .E - r

oluiu'no.oSulur:reriurflun (wctting Zone) oauuue :irirlnd'r6arthrortrfiuro.tdulut:to

F.ri1u tts:rriirirnan,rodr.t:ror5r riar:irLJinfrurir rflunril (wetting Front) un:rfiorcrn'jrRlrr
t-i. ' ti Z q - - t

fl1r1:n t}lu'rrrlHlu rflr aljnul1uluft'tlr,Jiutuou o{uut:}'tu11 Lru1ril0nd1rflfiaufi1u6uiu16rtr

n'ir1u6uuri,l
))

t'lnn ltilfitr:*n lirnfiaufnalrirluuur rflundr rJ:rn3'jr firorruiura.oSuriuiciro,rfiudr

vrd.r.rrufirioLirAnnr:roiaudlauirlu6wfic16lrn-ur:idro.lfidro o-rriuare s:rJ16'iro:ti'aif,u:,r

irhirirroiaufiluSuuri,rurnnirlu6urflun uioorrnrir:lci5norir,rnfi.rir rda.crrn6uuririorrlsur:n
r.i r , r-i - ) r-l ; ), ) ,
lllua.[u}11l. lnol vr0,t{lumnu!n0l tuRl: tltu1tfln auYroo}tu,I,tu2 u:!uY1r1{lnufllu lRuB! t'tJuHi 11.1

ri'rilunrtltr6uurirl#unir1u6rr!fl I n

h a ""e r o 9"o t
n 1 : lraeu rJlJ 0 {t 1-r 1 I u n I r T a il r sll I u I lu u I ?t u 1 yt ? u[.t? o u

lunr.tln :cmruBuulrirl-rvhrfir6u a-nl*nrinrlumron;rornfir6uc:ndron6.rn-un-rfitiaiuru

", z)) - &., 2 - - a -)-e-l?tull?lanou.t llo0,taltuu{oant un: ntlJoouuuujut[atou? nuon00fi?1u8 fl [[ayfl.,rurlttuou
),-
?luullY}ufl1 r$:a [u:{n?1IY|:tnafl

n) rio6urilurrior6u:niugtooo o'n:rnufrno.rtrnirhflu6ue sicirs,rrioFldulri

ir rf.r6rro,:'jlf4in6r+f .rrilunu, . firirii.radcciiorrrrnoo'uro,rrhhilrnrfrlrllu6u udfi::dr.r16Er

Guaonrftrirueuftnilrqj uadw,rfl.nnl#uqiho tilnfxhutuffiLnufuadlr.'rorfiuririomlfiir

6rr0ue'otJlrrnurnirdulu6u#uuurvftirn# m{rno.nirrrrft?ul.nmrrruo#iornurrun01fi;diJ
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eiruldlo,r6uluduuu uanrrnfuo'o:rnredrruo.:rirorro:onrirhinonro-runrruo6u l uiu In:.rsril

la.l6u{iir:6ugnrhLiuJ6outtriairird.raf r,riatdomrnin:naurfin 1 tJgeriavjr.ncr2'rrrr6a6u
)-
rl|au1e[]ltu llrljuou

fl'Dnoo:1n1'5lnjo.tu't lutnouuolnoantUauu''ll,,toguut{?iuu1ltl,ttullu?'lt'uu&lnoflonMll1
ei , r.i ,^ I - I

vr"rflru: r t ruq'j r n n r'[ririr urifil rir o:ii.r! unx 6 rr '],rri'lrd']urun'jrrr{ti'ruriadrHUa Bn:tf,a.ro1ni1
a i t )a - )-"" - - a

fl21UnR1A{1l1nn$llOYrd!B,t lll tUOUlr tOUJllflORIU lO00:nn!:JU3t2n]ntU',]1t,ta0tlltuaR?fiu n,tuu

fl? rxuflflnt,!ttr? r.r:iuYr?fl'tYt!1r.Ilrnauru[ar.r?oulllono{1n luuuf,,tLo02nr 0n lrY!'t l]ro11!afl1an
i )A - ) -, r.. r-- ? i l, - . I
u1ri.ru0{ tutuolltrfrflnrnnurlnun {ir'UllHn lrou to:ulll Rlr.rrflra lnr RnHBrgfll: trnnlfla{u1
; ^ )-, 2 - -1uiufi riJurfi or6srn'uonoosi'rxr"!nrrlflirrluueil.r .l o;qlciorn Jfi s.e

. {. a' !'t) rio6urilu"f'u t (kyered so s) firrrn#u6ufi rflouriufu urnnagluiui4l*i{rir rli
. t ^ C a , t ^ )z "- r ,. - & - .

o: [1,rRH"t$ouiuu'tran1,rt1fiit2tro lxB'trntffrxRllriuouflmjlr1 lljsluaot"rromflu c.tuuculllula2tu
-!.^)-""--::-".-Zt---)t-t^)z'.-ru aiuou?t?1ulllR?:rJ!auu1uf,:r.ljur.rR[xrnnuu11rJlru lul ru:romnllounaglfi/truolrnfi!u1t:un

r.'"r ^ .1-- * ' tt ,- , a^ i. :: ,.'
o,tLtllJOU elSrUatnlT t11U'',t tUnUYtUn RlJ lu30,rnR1,)UltUaUnUllrll5rl{YtYl:lll',tllA00 '',ti1nH?OUrrlnUOUtYll lO

firurnaddrrrm?r5u 'lr:unrin duflruuarrilti-rtn:riorir .c (waler - logged coditi@ iulCi rmlfirir
r - i-- - 2 ' ;
1u6uftfin-nr u:o-onEir?r3daiicrlh:3'rilouLinr:rqriudrrfla,rrrnnr:6lrnu!xs:rn.fiiiufasfiqn

a i, ^-trri0"]dorrnuf rrna.rrirrirufir6* (Infiltration rate)irirg.:urniBUlnlirinlfll0nrYunlrflq!iao'{flrir? fi

. ..: r --ia10oid'a{lfifi lorrii6u mu urJr6o as rfluoiu
c -)-c^ ir,, , ^ ). Z , ' - l
lun: tifildsduft h.Jirurn:nn-rad::n'ir.riufifiufrn'ir uiu 6ufirinrrnnr:flyfllBo{o;aa116.J

0nul anMltnt!liuyr|uun:20$tayrrlulrntno?0u ttJol,utrluflou!uolt tlla\tt]n?1,ai?1JI:11? l,t

' a- i r', i - i ir
,rr fio6un:.r Fr r-lersr: xi r nfudu?Tn n a.:'[rioia rf,al n-u d1fi'[nflEnu1l3un:n!adf,t{uit? olrniiain

- J.t - ^i-, j - : , ' i-
fr' riflr rilhihtlluu5!? B{uiuauo]-? tlnylnoli-}Iiru W0ut''Rodun0't$1lr1nfl21lt1'to.ltl?tsl'l?1{u'lfllJ

i. .Jr '- J '
.1 fi o6 u rir fi e s ri r ln s ff ,r q'6 rf,u6i1''i.,LJi.r n'i1

h rl oo I Inl: lilacrut o{ri] tun'l:ilail:enlulrlJu:o{fl
-,lt-dr{{n)tio6uriJurrlotdu'tfiunaoo riolfirhud6umr.riarq luoouurnrl,rtlnsfloon

; A vt : e 'e .l ii ---*-.-t---- -<-.'l rnfrflnl.,louln1'lnnauffIu|'tu?:llJlJlnr0 I tiuluuu?o't ol?ruii:rDlotrtuuu2iit{rlnrn toitlslltllrl
^ )-, ", )., ,2. , .i rri '-I l-- -

i1a1u1a,r6ufrr-rlflnr:u': RnrJru:rll1l?nnB! ntiJuliugatl,llt1!?1 uJaluulunclltun nl!n!ul,Juun

odq'ur:,16.rorrrtiuasiriluln arrnrirrld'irru.,6{oona'rlnnirilfaaUrntiol lrutfia:Jfiurt'rdna'r1u

duaa,l6u rYlrfunrdura.rrhlurulrrui.:lririr.ini!nrrf,ln.r1uuu:6llrn udridnr:hirirrii!0udolil
Z a Z ^. c ) ) -

f,sr:rflonlrriiu !r:{Anmlr,iui0neuirrscan uaflrlnriunnrafiouff:tDnuuirflDmi{w.niry Front)
r-t. ' r-.r0mnrclrlornus1rm01fi{fr,ftu1#la.r8utrnnri.ilnr(tranmission Zorc) uffilila.r nidutrm
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$tgr1l|fl n{&m.nerbl -tJ

pll s.e ntfuuilcu,hrroE rraudncramlfrrollnrturJlifie ( sANt y LoAM ) u*
tn+hurfiunr0c2 (cLAy LoAM ) dcg:rzmJrr ir&&hfi

-:o'wooirun:u:.6rocaor lnnrn;rhlrurur6ronaonnr aJnnueimnruo.rnrufu(wetting Patt€rn) os

ciar 1 uJdrulJ loursinr:1u*iuluuur6,rlrniu un:crrioo 1'uJduurfluph'rilouiriruarragluuur
^ .i .h- , to., nr:I auul.tunnolrnnnnulJltijrr.).Dulitliluouu'lfro]r'lJuouynl0 nnEnr!n l:uAtn:lltna'tn?llru

, ) ^ - ).2 ,)
LuoutlurJ1lmlturuarruunLouTl1{rllrouLullu?q.JUruan:Iauon']1LIaon l?[tl:lJ?1 3.9

. { . a' & .:. -P - ..: - 1 -.^t) rio6uriJu"f'u(Layered soils)riofifuarfifiuriragtiar6u nr:luMrnLorrircrnia'rn

nir\Jlu6urrrflultJluvirua'rr6urfi'unjrlu6qfifitiiar6u?n'unnao eumcfi,tuurliiunrir (wetting rront)

116#uhufifurirrri, orr,ofiuudruo-rliulunr'r6'rfu:l'n rirfircrnsss!d'run:rhlffiuduiriu
r d a , t - - " ) Z v r"i - ' t.

lurSnru1iu nnri[6u?n-unr11 f,fum'tnunl.iiovt']'lr[r1n]u f 1xlnnz,lllRlurrn !uB?auHlq tgflairou

fr*iroiannnriraulwfiu6ufuru rmlrleiurudTrnh'rfir$qnn uifiurmnrusrrmolfiririluiulfomSu

n''raa#udr.rfiuhi!rn rfio6uoaurufinr.t6!rhrfio'rrf,nriaarirfir:1u*iUn'rq'6ufudr.t nr:1uF6u

yn.rdrxih',fti: oun., d'nr*ru:rainnueirncrraorrr6u (wetting Patt€rn) ria6urflufiar6urfiunnooda

-^ ., &
rLFi!,:J rfi aurYrr6urfl ul"ur:nldrrq fi s.r o
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5 < """
n'r:'lfl a.i'rlxo.rrir'lunr:ry oil:synultuu 6adou

lunr:ln ::nruuuu6*iao rire : ugin::rrutJuufir6uarJ',.r s rir, a u olr.o-n u ru:ofirg ryueluon

d'nriunr:.Brflo.r 'ti,tiiudlunrlSlrf,s.r r,rr6ur tiinr:ludlnrldrurir.l unndrn oiunr:aanuul
rri t.. - r.i a i ,nr:iliriirurJqi6o ii"o:rnr:hirire :da,,'[l,urnn21d'e:rnlrdura.rrileiruA?61r(Infiltration rate)

n116u:o.rrirloanr::rn:J::nruur:uiofrrood.rriunufllunr:lfiiiriruftr6rr o:fiofiufirrirlrci.irr
, Z q ^ . , r "1 , ^ - , !
I 1U? ltfl1'.llJi 1r IUO llUalj fl11 rrU U IU U17l? U t,t10 UX 1fl r?r1l{U

nr :'lna.i' rr o.rrirlunr :ra il : Jynuuuul 9rit2 9ru
r -Y ' rinr:rhlounuflrunriimqlfioulu::ririnrraalf,li:ruinlcurin lt [],r1l1nflrn n1., lnouuu

lilfir uiolounr:lfirnrvi#'lgl,rlflriin6u n$yio::ururh uiorrrs6uhirflu:uuu!60?riuyia rdu

ria::urudruuug{u (Mole Drain) rfluo"u

). t -:.- a il.Z ,,1 , -:ih )
nrrfiru7D0o::duglt - gu a1tr31'l1lirlni$d{l, u?ouoltnrtsouulloouolrluno lrlE

ia,rnr:an::6'uirlfSulfq.riufirirrira{Lflunrun:cfi.r::dlurirluga{grn'jr::o'urir16hur6u r!q

r'ornr:no::o-urirLi6ufi::urorhlunoonLi::ri'urirluqrirn'i::rYurir166u 1!u!iy 'j1iilili
t,a ziz r"trt:lfilti,llro 80 0,t 300 tlJo1 ?i.tuluagflu2l0unfi':1u1t1lr1:01,1{g1t nHlutuY1r.rllu Loorl'ru{lo

rf,alrrnir:rnfoolornr:otnradrufu'nrshfiu d"nfusiur:lrironortjrirnir::d'r.rrir1ti6u ir
)'rn'tt' i )t2 - !r- - - a 

rrrnr'ro-n:rnr:tredrnarri'r1cl?i!fi tifurn lillnu1lltru,uult lRr:nuu']toouol0ut'r?ff J [o:luo
- Z , . ) i r - - z &. )., - . : .ju .. .
n$iill{ult3non,rag]tl?ali?!tioo?rrEutu0unonn o{uur ountiJulllnnliulu,l tnnuvl!lnog tu

rtd! 30 6i oo guf,uo: trda:;oiltirlffiurvirriu

lumnifilfiUrvrr,rvia::uutirru.,u1q'quoh drain) e :6ailrjrm:o'urir1ffiu1fiq.rrfrqlil ?i.,flyor:
'irtdocio'rnr:r:no::n-urirlohu n-nr:xur'rrirr:::uruaanlffrura rf rr:"un:dflrirlrloreirunr,r
via::ururir(Tile drain) n-nr:r,ru'irlun: nid6ulil.j,rlrn 1 ou6ur.r ronr:luodlmr.lo-rurir.lcvriaa

I r,.1.. -uln un:h1 111lfi to'luu''l l!Yl?n,rnu

lirin.
n1:1fl aounfl a{tnaonou luou

i - )r '- . , r ,i , - - I i I a a
r!aouYl tt urnnoag rlaragr?ru{rnnuou lnlun1: tl,ru1[uuvl2uH?oulouuluulllnn00grln

ufi,rrrnnr:Liriro*rnnufi? rn6odnEnraoglurirfir:win::r101 ?tifli1!6mio'r6ufirlrrrl.in::rru1il6't
tb- &1 )q.ii.urilh6urlufirn6olrna{uo'r riolfirir*riir:r,rrrorrnfio'hJd'raunsorur:iufula'rrnf,oriirilrlrfliqo

luuinrulndr6s,tri!uu?rtlunrll(wetritrs rronr) fi'rhirirfilrnidn:nroo{uri6u1ufiunrtjrf,!,ry{adanil

l:frr'trorrndolfiroor :rn(Rmt zonc )aonlrJurtr rndariulh:rnt:rlagluuo:rnmlRludmoluur
-, | - i-t , a
tutaulRoYn0nl u'ttrnnSfit{
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1.t{i s.r r nreufirlgurnrtC:craasmlau:rnl$alateanmfrBua{TJrn!' tfirnlof,ulu&lltuut,.rfi0lf,rrur,rfr,

luarrlrtrriru.ruia,rn (rurrow) irr:lusfuaanrrniarlnfianrrua;o:rmtartndoaanlrlulu:
- & ). ) 2 , &

ti0?nun2u trituutflnoB2lll,lgint3I1fl!irnutulJtt? lt8,tlan fi:ouTt?u n?llJiullnlanYlnfia,tu1

u::rufiu duor",oo,rrr,n.u.rrhrrnfir6uun;iruruof,rlunr:lfrir rniadlrs;aufiulurin u
a",rnrirrfie :Sa:rlr:iuriurrniu 1 oruuiuriula.rrnfiof,l:icrncianr:rama,ru6efi qnruun'.ria.r

ilqnrf,orrr:urtlr,lesnmuuaorrfinluulr:urir.r 
1 rfinra.r nioorr6'ourJn.qJ.iroo,rnfro,a,rhirnda

i r, - .,1 ,i ,-i1Ut A3AI IUU:I? Oll'AC Un3u0n}fi [UUt!? ruriAgcln,'X1n [O d,r:'ua 3.11

nr:l:n'r.rGurillaslt'irfiLjirn6onynraa1j uiaia{faun'jr1u6ufu rirr:ngournia1u6ulfi

rmnl un:lrnnrtJfi'urhtjrivia::urori,riauirrnrfiadrirn'irnio:rnf,q arir,rl:f,orl r:s'rRrinr:
- ' 'a - t ) a - ^ ) , i . ^ )-9riuflur!n2l,tulmJtnnamaut$auan luo{11m1uler lunlutra,n1{:311?1{llriooutil]ijrrotuql'trz

, - ! ,irnr onuurn0aurIla{r1'n xrmxryursgntrn'r'raontJorjr'r:rnr5r' lu:r6urn-unrruriano.rrirlsta.rjrr.
, 2. -1 ' ^ - :

1'U10 ti nt!ga0n17!!ilntflnait:t l fl?1lr1n e? utlliunlfl1n1ti:f,1{lnoa tuou loll [11]']n1ur.l?oll 111

fir:lva'r.rrnf,o1u:ia.rJr.nrurnlnqlu::agnntdus"u ndrrrnrfurirdtunriru:io'rjr.rfi6nu*rfic:qqrda
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tJIouuJriril:;lmri ri,rrfuiinr:l:{rrrn6aiooLirira-,ruufir6unnoorrnri'rLitnrlrr-,f,r.fidi,"6'u

rirliElun.radriouudrun:lriir:u::lnorir riolun: rifi rirrfufirro'ruyr,nnn

nr:lcfir.riudi ::f,miarrfurso'a riirlunriruiuua:nrrorrndal *roonoor:nr C,rrirld

IoamrlfirirlrnlunulosSurfuti6lilunsaturatea Row) rdulfirirvhfnftl*nrdnrlflunc$lfif,rrrn

ntirr6o riarirdvhrfir6*illnrl:Jlu6uruurou(r firJriaalfiEr6uuri#::sa:r:nrlrd{riauuo'rio

Lirir6n rior:lfrirur.ru6nrflunlosfild loai6iirrglillnnrSuio.r.ir.rfiihurnluqi Jilronoun6o

fi rhnrLliaud.ruriro16lrn:'rtorrirrviriurnn'ir

lltn:otmn3uul3uluu1agln? nrrtxulYnulr2eu0{un1r! l!lflur:ourl'lLdouuoflr:raJIaiu

,i.,u,, uur.dor."'oirrirrrlrlnn.rrjria::urrrirrrnlitr aurfarialfidrn'iruirr ordo{virroontJ nr:

t:{n6ulouif {iorrrJ:"urJ1,:h-irJ:rfininrn6iulounr:rfi,rriu{:rurul:Jn-uuur a::urair rfialu'

ri.a-.ragluuin ru6,rnor.r::s'ir.rviourun'irr.rirr turufiaria 6.:esrirlfirrrr:nrJ::rf,erirfie:n'a, ins,t

ulon,1165n
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firyrravnr:1
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Tu'lflo.tlrT

nl:do,uuou,.r,.rrru!nrttn:smrulriadr.rfirJ':sfirGnrxfq zu'aanu:.rrirrflur:ria,rfioru:'
) -^ t ,-l .J - - i .)[nu2nuIff?{aflun2t tou[ayi']:aflr,tg.r!flU1fUn?t o0,lnt:utlj0.:ytnyt;:utL?nto1J.l nltl,nnltn:n1:

, !,N a , d", ;uniRtcorma,,:rR rT.rfitmr:frie :roiq,ran,i1ul6'rflqodr,r6fioiario6ufio':ruiufifi!drhni16'odrr
. ) ,- " Xr,rv{u,,}\a Rrrno:1n21ouInrur n1fifirfildrrnriourvirlof irrflufiec6'a,,y]rrLi1r1nfirflnr,$rimrors

1 ^ r ' c.x.o - c.\ . -tllouaul.t l: f]ou'lolno11lullonuiu [lJ Lr!1fluaEiIYl1 [l $n: t [xu't02uao:1u]nuagtnt [orijuflu

{
flI:919rU101nOU1,0.:lL

^ J -'," -) : - ".furh l tJori:rnfirirvuirfraafrorndurfl[{1u?ux]n1uL5[?ulna'.] fi! nrurrn 6o :vrrru

+ 6{ s rqu6r!o: rirern nro:rnduru1orfi:lnt.i'utfinovr5sarfiotuzir 1 }J :rnrueirfiGtR'imlmu

(Root hair) d.rrirr.rrirfroorir arfi1r r[n:6od16'u1fi'6ouuu :tmururitflovur:nl oturarir.::lu'jr,l
z)

ruf,nourrn;onulyr!nrEaurau I [!dodu uSoluria.rir.s:s$ir.srrdodudrsu:r Osmotic
I
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B6eeu

-tfidr,nr;tou"ulrrelr

l'rn0u
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lJd e.r rtaddfizca$m ua!rmlr
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- i- r"- ".Bn1, Sn}{n to:uu-rltnou 0111JlrunDan l0riluffa.rl.|'uuo?r]fluaa

(t) rirlunorn6uluuin nifiiorruiulrnn'it1 dt.lin nrrfi.,n.jr:au 1 :rrrulrdrau:.lorlflr

(Capillary Force) un:

(z) :rnreiq16ulooantJdui!1 fifiorr#urrnn.ir
. ) - i ^"i-" t z iz
Lir!] :yn1fli{toou1olnou ttlltrlu ouluuttltulBU I 11nlfii:lt1lnttn:llttt'rn'tn?l&rulyllnJu

: - - ) - : .t . ' X 'e ' Iq1llnutn aBdOl'rJth! LUflrnlXlrr?lUf lrixlrullltlLlrlsr'r1ullr'rrrn n1311fl1,t1ouol,luagflu?'r tuu:r?0r

a;mirnfulrrnfuai,nmiarfoio rwlueflrfnn&'xr*n'rrfrrvhb rmlarila.r:rfiaaalilnllrr-Gnu*m'ar!!
Z ' ! t!. d:t.r, r ai^ ' , t , t )- :,ulJtnInraln0:t10tlri{nuu']tt tou]nlutnuflouaauu|Jag :auol'ttEuagun [|'nt lltl3frrE?flqlt ln

Surnniu6uin:ufi,run:uirurniqeu:rnlriflTm0iatrial ld rLffia*filrjumnfo unctfla"rrriTnru
r-l a , r-i - r 'i '!flrurt0 tru'rrllHru to[uanu uJoru'] (Capillary Conductivity) o!sno{adl.rt?nthriaoruiulu6u

-! i ,- Y ",'u a t ..1

non.c 6Y.rriur[4 5!1 dlft'tt4n6rr'tr]fl:rnfiTri.Jr,rxou".cfasnirrjilr rufrfirynraaanntnlu t4rfioJuflon

u',0',r,dorl*', ln,:fl+.:or3iy r.ri16uu-,rfiorrliufifitflrr,rr0f1tlf16'ogjdnrflu ilrnurrn ucirfiar

olnrrnnonfirhiuurur.iuua:hirsin: yorullyr-r 6,:1firir1rinalf,un:rfioornr:rfiurrordu
, ). " itr.:::t:rr ntfrfitrira".crni!Ut6! [oasjr.r!6ufr ',1nn:fin1r LniorAulouo:,tonaanarirn'rorir

*:. a -""q.oitiuffi ivfi{1ln-y{arYrorrrn-arnr:Iodl dalora"iu:,roodu (Capillary Force) lrnfn ttoyn"t rn
- ,:.-

f,n'r1^r!!lodouronrrn6 nrirrE aaulunrorrnfioufl., I i.r ii::or-rrirlo'5urir ilRfitfiiiLrBin::nruaan
a o ; r c, a q .- ^ ^ ^ 2 "' ,

1r.J'[dnir.:unvfin 6'.rtiui luiir6uo ouln.i'i'!fi?6uInlruiuoon.0il-rdrniroo!fimto10li: (Permarent

wilring Point) rizfi aroo:oorlrorn6u1u::oiriirn'jrhJhilcina un:\juao,rornt:tdu? rolrnufild

dl

d nu0Jvnl: rrHn: 30.lucjo{ : 1n
, - 3r, a

n'rT{flrn:i]aj0,::1R}r't rloRfiuouu l,lJruualrnu ],r!urntlrnll:rnttnrIn:iuaanluuu:L2uln1.,
, -.Jx,- - - *,a
tu:i0ruvrt anun rflL1,151{orJtln1,1u,rni L n nllflgx n11uHflf J01u t1{Lu?t]uuafl aul.t t:n91rfl'tu:u

Z '- - - Yr-
vrttuorou?Rtr nnB nrinmlHflt3xl8no.rl1ntYl|1lagnu !u0 rrfl 3fl11lJf, ffl a{e1{ ::o!u'tt9o$ q?

'" A- ,-q , !
n1:tl,i1:unn o fl a o e uut ll1 tul{1Yl l11tln vli l'Irtlfl f, J nf {

' -). -'r a^)-Z ^).2n-r'r,r afrla,lrl na,rfl:YfilJ Yln fl fl11a'tn n v0 no l flo !ourunuYtlt luotlu1tYru til.t fluolu ouYllJruE
,t t )

|.tuuuo]113tln'rna0 l1rnfl : ln s {c3'r txt1nlfi [u fl ]u ll0.tanann,i tun11fl16

lou:Jn6un-r:rnfitrvll'arr:r:n.sanoanlu6uiinrruiudrn'jrletdrrtororr: (Permanent

witting point) 6',rrtufi'rrrn#u6ufiuri,rrrnagfl66u firvfir1fi:rnrfuLiaum0{onr.hul' 16r ioufiu
) , -!, - ,i , - ?r-

tuont1fl1lt1n'fioanfl1:aafl.unllg'l$:u1,r1!lto?0 e.rlluuut3 uflu l0n2R.lf 1n?]:couullo01{

rmr:ir1u::6'rir:i6anf rruuncuirrni4,iturLrth,rtiriafto{riaolrn :ceuri1166ui,rrflua,rdrJ::nou
)^ )

rHaoafl 1:l'l}lm!t1u1la.t:1non001,tull,t

n21!draainrnarrrroairn'elearFlrruirfitiorift,uiu"#l nrire6odrlfirhuriilr#ra:fau I
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orrrf,n:ral6ufirfiurirlflrifulf,fii;6s ri,rrfu:r n fir: usin: srruo{ loluuin udriunrurrnnnrircrn

6utJliti illrirlfflrn'a,rge rararur:ue :uirrorrn6uduuuuosrirLi6u6oadr,r:rortrruo'a r'il-l

urniu Insilnfiudrr:ro'ornr:lff,li:rndnunsuin::rrulrJrir n^r:rs'iruanrrnrsfiifiliia,rlf;r
ei I r-

[nY,lilJorn:,r:tBUn? ]fi gnnul:n?fl ulu,n!01111: lnrlnn?10n01u
q t)- t i a
tuntnrYlouf,nanfllluonuurft 0tilJun 0ttlu1:nufl11lJfla.tn1Tl,a{t1flvln f}?1lrRfl1ant1flfltY

t.
niuurl:l nrloruunri:u:rlsrfiririntrriqriuin (Active growth) ou fufiiarqrfurfloi 2 L6au

. ). . )
i ltJ:tnnnut:lJl nr 60 n,t 90 tsuoLl,ol lfim!alurflulnu? 3 n.! 4 toa1lc3ut1flBR1J:3u'1m 90 n.J

) a i a t " i ,- i )- -o'n1.rfi 4.r n':rr6mar:rnriiaf,l [orirfi un: ilr urirfif,id'a'rnrronaooont:rlnn

u:lJl tuu'l l! - t lJ,TN

n:81Un
nfr?u

r1rr

:irrLto

r"rrr.h.r

ufl:oYt

uo.rI!

rir (dnan)

0? (rxoo)

N2RBJ

02t'laa,t

mrun r:lu

iho

vfn
l,;moIrfl
u1&l:,t

tinnrJ::urnril
UlNU

f,r.rrJc'o

firual
don

DitU

380

700

500

500

450

450

400

300

350

500

450

600

700

600

400

500

900

400

700

350

1,000

500

500

r,700

I,000

800

650

600

600

500

500

700

700

1,0oo

1,300

9oo

600

700

1,200

600

1,000

550

1,500

1,2@

fl?lt 4fl1o.rt]fl - tuftt

1.0

1.0

o.5

1.0

0.5

0.6

0.5

0.6

o.8

1.0

0.5

0.7

o.4

1.2

0.5

0.3

0.3

1.2

1.0

1.7

2.0

1.0

0.7

1.0

1.0

1,5

1.7

1.0

0.6

1.0

0.6

0.5

2.0

2.O

0,4 - 0.5

0.5 - 0.9



52

- . ,)^ . ;
150 l.rllfltto: rin!o1utn!tn82 6 toa eJ :1flnnut:u101 r.80 n\r 3.0 r ot Lllltflu ft?lunfl1o,t

rrnfirciidrrodsrJ:yr,lru 30 iin 4s ltuAtrt$, cia::a:nnrfiihfirn'riorrurfqr6ulo (Active growth)
) . . a ;d . )ufirrSau odrol: nrl nrrl6nla,rf,rfiiorarf,irrfrul,rn 1 n-nr:nn,irn'oloanrrrdnun:qurlrl-oao.r

z^
f,ufirurrnrrjr nrirr6a arulu{ufrre:iinrrlfinLirfiu z.o uro: orrl6rao,r:rnfoi{iocirr 1 Batfiurt}.

ti',iflr'nuraqor",r,r,rr; nnr:ntiorno',:,od 0.,

"" .q !' t
n1: qauln lnau luT u9l 1.11

) t ,r o -!
rua,ro1R.)1:1flsrr,1r ufln:t i tuadadl.Jxul tl ulunoutJuxo.tHJo:rntrnr1uuitr tulolrdB n-'tlilr

f,rrrqorhtrn6ulufuf,tliadr.r:rorl2 uanrrnarr#ufifunoLllfudr 6ud.rnqrdurirl lounr:

::rnui1nfiiau6n 1uzdorruiura'raulufuidao J oonlrt't6.ro?1!4u1a'r6ufio;rfirjdulfi#u
r i t - lufuiltnttiorjr.rrfiurlloor'l#ufifu*.rll'i1un1ltniqt6ulnuYlnolfifltg ulflltjlr0gouli1nnutuTllll llJ !T toou lnlIrunxii rlJ lrl'Du

-",
r Jna{x'ltlRnuIul!oun1fl 'tu1

q ^ )-Z ^ ) - Z )a
luouhuruaoua!''rrf,xal.tn:!011rlnum?(! fi111ltfl1r1IlJ ln lonRaoo?lt|flPrJa{r1n:1fl vti0Sti

,i',. ,nrar,uuruo,:,orrnadr.rr?n151 arulunaurir,rrtufiro:norirhllt?rn'ir11n n1nn1rmo&a.ryru'i1

-), c^).2^ I . z -ll!tnou?[]run unnluolrYrtJtqanufluTriu0 Il!]uo11lr!urlnv{ofllJfl't11.,9ainrljan?liflnaofll11lon
i ^ & ., ),o:!afltt 0r3fl1:ooulnlnoui1lo1n I [ulifrn]unf,,tflu flnt?fi001uu.ro21!nfn a.tmo?lRoant'uuin?u

rvir 1 rYu rJ::urcl 4o L o{rsudrainrruiufirful:r"rtruroxri'rn6ulu'i,su[tnf:Jornfir6unirr so

. -.&) . , -r !.J t ^,' S))r]]atrqunrlRoulutllyrRal 20 rl]alrquoilnouluiur 3 un:10 r atrquotlnoBluil{?tRo'llrfl1nu

0ittnnJtuflJTl 4.2

ttJz
R
Fo
E
C
5a
3

40% EXTRACTION HERE

30% HERE

N HERE

to'A

%

D,,
,4

%

D,
,/4

$i e. e dtedamuz^crfi df Uqfrrfl fl ttnr.fi drl I



53

a
n1:1

(Consumptive Use of Water)

ilrrunr:l1'rirla.rfurfluriaXofirfrn''qaritr0rfi{aanuuu:gu!nr:!n:snruun:lo:.rnr:

rn ::rruirrflue :o-ou:ru rr.r:r: iirr unr:k'irrarfilflo:nirrurrdurriorrYr irrruunsnrui
r r-i i r.-runrtrrul nl:oafluulnurfnia{ororrrRlr:Jnlu n1:rolt1111lntunuto:rnr:ln:;rru nnaoru

nr: ii n r* ri rlo: l nr:l n J: g nrurtul:1fier n{urir ui olrlcir n

- r-i ^ )lElrornr:ldritatfil fiatura'rnqrr5unrr Consumptive Use lrio Evapotranspiration tfl u

- : c ) - 2; r i ' !, 2 -
1JtlJl BlU1t1.rlrllO?rfl qtnu 01nv{untnl:lJ I n f,urtuln1ff lut!n a., [0111 !tu1tuo,,nn]?ulJt:flauljuo?0

,) ^fl?utxq 1 Ronfi?l{ o,,lrRo.r tul lJ Y] 4.3 flo
i ). , 2 ;, , )i) Ut!1ortiiffrr!?ohJrrnAu g1'ttJ ttnr]{r{ndltssr[0Ea!rd2nruaanrln lun!rru1n1f, 6.t

6an'Jr nr:nturir (Transpiration)

z1 rJlrr rurirfi:;rnur rfl F?6urr? rl nnDU T fiufi! o r nir rirlur ru:lfiriuiat nr*fi irinr"r of

u0!rrnilfirm!Ddnulurdo.rrrnCunianr:hirhd.rriunir nr::114u ieroporarion)

trmtfr lu
ITR NSFiRAIOi{)

xu'lflo.tilY

mr-naqnl:ln
( EVAPORATIOI{ )

,iLrrl|

COlgrrFTlVE USE r Tlll€PlRAT n + EIAPOIAYId{

1t.ld r.s rttnarmrUfro#r0rnJhrnrtfirlo ynt i$o6$tJrrrrr.tv-
pulb$dr.rrrruur[rrtrrr3rud ( EvapoRATKr{ tuesn-"tfi ( r"on+
PIRATON )
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nl:R lUfil (Transpiration)

fl1:alull'r6ro1rr?uflr:rurg.rf,tool o'rn6uluarirurirriutlsh unysnrrdut lql::rrnra
lu:rhrallorirrnrl:lu (Sromates)

.i ,) - ,

0lyrorr rulo[5Bf,yrr:.na.ryitei,:uao,:1ilqr fi 4.4 oyrfiu'ir rqadur.rrsa6o:6oaEiri:J ra"lrh

q{ruuyrau.ru''r l,'rfl ru ruounlTBflJLflBlllolnr:J rgflmran !ufl0:ruurg,triluHnli,irtodiu:roorire rn
a "".- : ^ : t - c -^ -rfluu.rrrmlu ulRnan [xnor n0''r0u1ljfl1L rfiudu un::rnria'firrdo.:oou'rilflouryirJlJu oJuunlourl

o?1rriu!1n aadfl0aor?flr ain:rdfi!oorirorn6uo#uadniuo-n:rnmororh lsyn.rn:.rn-udrr drnlu
ic -Tr{r1rou0o0,rou !r[y{unvianuolru6iarnrrlrs.Jfia a"o:rnr:nrsrirfio:iuodniud'ertfifirootiorn6u

$u ------. _GUARD CELL

\ l dLt
(VEN

\ rn

L-1t, (sroMArE)

flfi+.c rna*ro,ltu

louuriri.run:nr:nrurirrilunrr:vlr,m (Evaporarion) taldrlrlria.rarnrs:yu'irrrndlo$:r

*n:uliin:vorr (Diffuse) aonorn':ltlq:.1::ornra lutia.rornrslultlfue:ilarira{rfiordlcir nr:
i - ; ,- r :. . - - t L6r'rulllla,ry{50g1uaunu0'tllJttoflolmJu?]nfl1llJt1JMJuI0n[au1Lu[unuu:t18$au.t lu o,tt{unl

: - a I ^ 2 - - ,: ,q o <! o "" Z ' E
a'tntfiA,tI1{,rxiaunto1l!!uflxv{n!61r,1nlYl1[ortRunrnl'rn]uulrrltHlltYll$1r

;.r ),l atlfla{v$ to:U}ift,),r I un?]U:ouQ]flO?{alYlqlU otsYlllUlUUquu{Un{tnlUriUlnlflYlogtau,l

^J , z - ;
o?1lJtlonol,irJ?\?1n0 num{fla.Juljl.Ju010nJ!]n0., 3 0n 6 0.rfl1t5nr5gR rra0 $xaur0naln'tfi

3 - ^ L ) i -t- 2 - L . -; - r iq
f, sljulrl{0:l,ft?1uaun00au01 to!lmru oJuu lLy$q{!a urlrR,rnltn:!n11!tlm1jllltai laul lu

ro.rornralul:.Lurnn'ir:.lin ru:au 1 6ui rhinr:unin::orola,rlarirorrnlu sliuun:firrrfinr:nrl
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"":z
ll''r !1,{uJu

: , . . ;zfirrfiounntiior:inr:oruriraruluoilu:;agnnrfifittn,,ttooluoounnr.riu (fiaur.nfioniu

s'u -o finnnrsrir'lunaunnr$u) un:6n ::rlrnr s fi.r ro u]a5rsu6c:tiniuluoaunerJ6q dn:r

| -, - ) , -.2 ' ;
nr:n1uU1r:rJfl 1qa0afl nfl 0ufl aufl : Jalnoulu un:ufl 1fr .tf, ooaufl aulrlJ.llBfl uau

nr:orrtirrialfito:rirlulorirluor nrs:ou 1 er'ufitfinrrln-llluq':iu uavtflurunlu-a'olr

nrroradrnnfl.r und'rurflIsur,rlioflrlarirfia:arriua{:ar 1 eiufirriul rfil aiorrnl:orui'rii:
:ztrlfluntura!

? r.., i - '.
l,rrr!rtnrrnruu'r !onoarloluirirl.,i'alioflaor'rn1 rirurnnrr 6ulu6uooa.ruiadn:rnr:nruf r

l. .J r ^. '. : -
fr,t R?100:1tlvlroo [n 0l nouvir n 0 3 tLu? Tt!0v1]o tl03 nltn 1uu]fl 0 t aoa {yr auuooluu''] nn)J01ioJ

nrirrfllflunrrfla,rfi'sLilfif,roiaJciiuorurduxrurnn fiiafi{fifl11xrfiu 10dlraon?1u:uu:rn.l adr.r't:

" i Z"c-^ )-r,a i "r. .;flo1u nl:'nuefl101t'11114''l l tno9lRtfruunHitruaunu tyl:'1Jfll:711,{r llJ!nl;ftluu'lnvn1[1lllSnRl u')

A,
r.t B:oofl1:fl-.rro1Mi!rR,rfl.r [[ano1n ni:d'ru rna1n1fl ri'u!r:u1n1fl Roo.r 6':o:rfluruobinr:roiqrnr-rTo

1A.tlfi Oa'trufl! gnRf, 
'lo1 

u

6.rlui'irnr:oruiraa.rfililrnrfiutJoun::n-.rfirlfrfionr: r6ur ron'uriurfludua:1utiafit In:
; , - "" -zfirbilnHdnnnnr ttrirf,a.:ern'jr d'o:rnr:nruriradrfhiuoqin:urn-.r,lrufild:"u ornor rorfrnd uiu f.: f,

arfioi aulnfi unruon unso,rdLhrna'udx "l uiu orrrrirloror: (sro?r#una.rurrur nrg 6.rLi
I

-..a I d'.q- ,

E',[t'ltan2ljnu t6 tuYt1,!t]rllio llo?n?1r rRU11]Bn.t flRt1a10 !l a J nu to tou],tu'1g1uno t]1].lruuuu1[5au1.l

rfiuo,raonoonnr un:rirlffiuinrusru-6fiorri-rhi:rnrize rur:o usin::rruaantllqiadr.r nri.nnr.:
. ) ir

uosBn {nt:m1t}r'vriff M10onu1 t litiatirrrf,u.,r,rootirnuo

fl l::Jll,tu (Evaporation)

nr::Jtrurflunr:uv.jrnvru (Diffusion) :io.:ri-iugrhrarlarirernA?i1ri,JTru1ntfl ii'o:rnr:'l:tuu
c z - )- - r '. i iqul:tuarfl!dnE Iu:!Ja.tRlYtuRl:.5!t1,1u o'2111llo flo1't::1,111Jn?lucu l01tTtr.l'llu'au R! a rrlJ RIJ

un:o:runoriulo,rr.r::urnra lunr:urrlilr runrrlt'rinralfi! R r:.'; !11Bil i.,lUrirrJirr rud: v rmatJ

--:r ,^ I 'i)
irnF?6uxiofi?d1louoi,r ttos i!'] fr::nru'[ ornriu'lrnrvoderrrl! uassird'ufir6'ru

'a Z ) rri
nlT?sr!t!Do.r*1e rRfrufrl1,rr; gniua{nir-ro16 :;narunruadrn.il0n"lr rtu iSnr':1firir 6u

A,;'
lfiYIlOR [fl3?tn]:rfl tgUon r:Juoll

r-l ! L i ..'d - it
n]:ar,ru1lrnvlno:,rn3uaa .i rro tuuoafl'rntYYt't tr!n]t flIUrfluu't tounl:T!txulllniu rirurnl

t ,- r .- & , !
u1ttnt.lnt u:!1 tm1ntl tto tuuaunl{flJi 5t?flno n']1, Y t11! torln t}tt1: 20u1J n1': tuu fluaufl: { tlfly

rirg'rio.rlilrfiulflu6u166nn'ir 6rrfluHnLirirfilrinnf,roohfl:ildr:rnnir nr:1frirrrifulogitr'lfiiir

vhlfir6u (Ftooding) rgitirrflu iur rurrrnqq!fiuIJlosnrr:!n urlnfi?6ur.nyfirrlrloan:l uan
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J-- z^"")a ' r':orn{ufu6rrx5oFli1frIRrr:Jnurf iRl-l,r111,rn'irnl:lfiriiyli,rfuiuorir.r6u uiu uuria,rq (Funow)
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CLIMATOLOGICAL DATA F{)R THE PEN,IOD I9I'I J 1975
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olruiauonoofl (t) 6a roz.ao ornriufirirur rurir a lolslnr:fi (s.z) 16'rrirfi'l 4.s21 tilrililJrilul
(or/r)a luria.:fi n dr ro lurialfi1s; tirrnnnlf,rirrfiui,r 16 a'tflltnf,araninrlicunts?t:rft lilo

nr:l.r A - 2luaroHurn rir Eto rllu rr./so iulurio'rfi (o) ldrrnnr:ror r.oo l ruriucirluda.rfi

(4) uf,s (s) iarfi1z1 uot (a) rflunr:ri,lfi ero irrirarflu ri!/iu ua: u!./r6arolud, or-:r

?!Yl1

(

I I
J



1t

tnau TC i =(lt'"0 .lor-4.521(-)'t'
L

d

ETp

qu / 30 itr rru./iu uul16au

(r ) (z) (3) (q) (s) (o) (t) (8)

lJ.fl,

R. .

1t.f,.

[l.r.!.

.ft.

i.u.

n.fl.

fl.fl.

n.0.

n.f,.

YI.U.

,.f].

25.5

24.4

30.7

3r.9

30.7

29.6

29.1

24.4

24.1

27.9

26.8

11.74

13.E7

15.61

16.54

'r 5.61

14.17

14,39

13.E7

13.65

13.50

12.70

I1.57

6.622

10.776

15,324

14.224

1s.324

12.993

12.030

10.116

10.271

9.945

8.291

6,27 7

0.97

o.91

1.03

1.O4

1.11

1.08

1.12

1.08

1 ,02

1.01

0.95

0.97

r0.28

15.69

25.25

30.32

22,45

21.56

18.62

16.76

16.07

12.60

9.74

3.43

5.23

4.42

10.11

9.07

7.48

7.19

6.21

5.59

5.s6

4.20

106

146

261

303

281

225

223

192

168

166

126

101

167.86ti

I

a

=. ,i
= 167.E6

3
= o.ooo,ooo,6zsl' - o.ooo,o77,1I 2 

+0.01 7,92I+0.49239

= 0.675 xlo -o 
11oz.oo)3 - 0.771 x1o - a lroz.eo) 

2

+0.01792 x 167.86 + 0.49239

= 4.521

nirriu ETp
ll071.60Ld

4.521

6luriirqo:la.r Thornrhwaite rfluqn:firhur1i16iru tn:r:o-arnrlqruunirodorl:g'ir16ou

6+nrldiraurlf,rf,o,rrir1602 udrhrngjrqn:ilir$udsgrlun'innrulourtrtJrn:rciroeiaua{unru

ffi:fl1:e1gflu nR l?na

r) qurniaro.ru::arDladlrirf,ufi,rfir:lf,uandlrfirrorxd.r'rrunrruioufilidrBitinr::tt'h0

)
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rByn1rnrurl1lriad1.r0R6'an rl,r:ryirrr{,rlxdriurlf,lnnrrrlnnuurrlrorirfiuvio?ofr6o frl
arftntr lsotar radiation) vra-rrrnornoxarir*6d!,irflun-orrufi'uo nrunilaururnraaa'rinlon niu

^ 
)q -oorflnuring rlrrooulrnflofl rusua::iqiflrnal!:; rrarurf 05uau5lrirfi'r 5.4 Bfly s.o a.cflrtgBrdgl

tnl,nitau{fllrll1n llfl:nfl01Inu[!nYfl1T [i1{'IJa.c'},601i0n (ET^) n'ro tnuuol.l nulnouRrnl rljuilll
,Y

2) quu{firra.IU:iurnro Iolrgnlradxi.:nruufrlqnuurl !-norrfi iut"rn'irfiIenld:"u:".rf,
- t ! 2 -^ ^ t !. rarfioi!fiuiu nrirr6o [nn16:*:r:-offorffoirffr,iuu1uun10orfioirud'?[$jq $nina.::.r::urnratfi'triaarr

2 -t r.t l. t" , i ,')-lru o,tlllr nl1 lru']1J0.0vn'a1no{ (ET-.) YroTu? lout qo:ufr 111ilJt3u3118'10,r fl nt't e vo ''r fi? lfiltq *Yrv"
ii.r rflro

3) oluFn:no.r Thornthwaite ti'rnrnorunnilo,rr.irrurnrfl[yi]n-u 6odrn'jrardaJattgnt60t
i ir,", ^A,a / -r: Lx!fl]frrrllurLfl:filuu'r {J [!rUu6]?]ur:,rr]r,'rJlmla u4untttuflo'r Liluqun{ntoduonantao1r

:. d&-;druroauuuAlia:t {'runxarB}lau610n'trrrn:cirnr'rau6o.:arfi16'

4) Thornthwaite 1rj16fier:rurrarorrurS?no,rox o&aonukarJonnl:fialfiufiuo:faur{odru
-v 4 ". e , X. ' \

rl,'ru'[nu?1Ja n lufln'5 010 ra! nRU yo,tRnl?qi yNtloo anltt ! 1Lu[[n: nl:fl1u{1 1R

, L )),,- 'adt.l'l:f,errl 1ufiqffir'[riiida a6uuanlrnq runniloilJi:urntfl lfiuioril.rr6u']tta"? Bstrro.,

Tlrornthwaite ato rurlt*rareirnr:'[rE'ri-nrolfita'r.l6.r (et/ odr.lnarl 110-

it"to,r Blaney - Criddle

lui) *.aJsqz Blaney r[6ir Morin 1d'rsuoca:riru;'ulfriru'l r*nr:Jtlr runr:lrtrta.rfir loa

^ A - - d -r )- '; t. - &
ttaru}|nU n'trlrtuff r,{YrI tt:Fr1'ruu]?1a,rtr1llJ,rnn1.JluuJ1{10Un?1o0.rnt': rlolu0.r01n2] lunrUu-u

t - - ,-
ffnr:rioorruius'r:rt*vri n'uiasrurn tuil o.e.rsso Blaney lrnr Criddle 6l'[d'6our]n,,8fl'rdindllrdulxri

1ou6'orarorr#ufl'unirf oonornao:rGr qo:daruud,:io-ndu6irrfluso:ra.r Blarey ttay Cridde 6a

U K.F
t.p.

100
(s.e)

o0 U

K

F

T
,^ l -.. c,;-tJrMnl:trt{]10n?t onooqoRlTrvitr!*n I uu?

fiil:vfi vrf nr:lfiir:ralfir (Crop Coeffieient) 6.riua{ll'r.,:rfioao.:

fit ua:nrruarrro.rqgnrrrnrErJBn (gor:r.r A - 4lunrolurn)
) ,-

Consumptive Use Factor {'rtnlfluff n2u,a.tflnoar:3x?1{qu {}!
raduriira,rarrfi nularl fi'uuJaisu6ro#T l*rnnxiuonaeqgnn

rnrvrlnnlu r "l

q u{ i !o is rfl uo,rar r{ r r:ula rl lm: din*a rynqfi aulfl .lluaitn lt



I

rrerdtfl ( c) itst Jidfrtfluarerrr4rr:ulari 1' n) liilooqo;

p rila5rtutfu o#h':nfl t't't-urlaJqonr',tv{r: nnlu:vu:tlar t

r-trflunr:rr irr sinr:1f,ri-nrarfilrj::ir16ou r: rr.r-n r ylt"a-n u:n-r ri n unu 6o

t.p
(s.ro)

F

u

1.s 'C +32 . . . . . . . . . . . . . . . . . . . . . . . . ( s.g )

k.f = k
100

,. r -1= r li u r nrnr:hi'drr a,r fit:J: y,i r 16 o u rflxfu
- ^ : r -'.= f,lrl:rfinf nr:l:i'rit arrlt:rordau (Monrhly crop coefficient)

= r a"trilun r':lt"rirrl o,rfiT d'r,,6i (Porential evapotranspiratiotr)

^..= aruunfirafiu :rir16ou riluorct rt:ula{
r -s t.

= r 0: [{u6r10.ir1[u Jnnl{']u1Ja{t6r01{1.rul, ::u:t?nI 1 (06l]l1'l

e - 3 lunroriurn)

e I < ?l
gr?0ul.lYt 5.2

- r.l i - : , & ,a
o.rur ilrnrnnlf,rirnnaoqonnrlrr:JarEa,nirrlno 6rfiorgrfr rfiur + 16au6l a no-.tuoit6 ou

vrnuarflr uavrir riar r6aufi,:firou fiufrrri: nnodfro"ou'l"ouo:sr::66.:adfirs"uf.: to a.:srtufla

ani nirodulqr6aqnqnarau6.lrSouf,ntlouio"li 6a :0.2, zs.o, 2e.1 u0: 28.4 a.0flrt{ardufl

alt n10u

2!n'l

u

k

t

p

!r!
1@

_t

Ioau
a }'lnu

C

oflr$r (r)
"F J]p

t.p
100

'xqDnmr/

inuruu

nlnrlou

itllm!

30.7

29.6

m.1

24.4

E7.3

85.3

44,4

83.1

9.O1

8.85

9.08

8.85

1.87

7.55

?.66

7.35

30.43

:J rrno-lll{ A-3 lurrear.rn
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ornfllrl.i A-4lqnrozuurn cirs- rl::ffrf nr:lt-rir x oraooqonr:ryn: an (a r6ou) ta.r

sirTno ryirnir o.zs

ti"rriu u
t.pK'-
100

- I r.? :
oil,Iunnaoflon1:t1"11: nR1'11 tt{o0y [Iu1 22.a2 u1

0.75 x 30.43 22.42 u'l

22.A2 x 25.4 580 UU.

11:A 580 Ntd.

r't'to.'r Makkink

o r n:rartqnt:ld'aorl on Blaney.lCriddle ru fisir,:1rJ:rn4'jrao:flfiooeiaunju16srfi'urYuso:
, L--- c.- - ' eZ 2. '

1a,: Thornrhwaire *oiqo:flfir1'f,ollffiunirwrr.lnit n-lflrx:rv rer:fificir m-l :v fivrt nr:f ir'rirta.:fit

uulunll:lnoqufir6u 6r6'rnrn
,t-i ;, , ) -uR1:'rouTiJt RlT [1U't1,0JflAO1{ I Afl1,t0R6tA,]aB!tti1 flC y fi1ri1:Afi1tr? r*fl1 K Yt0flOa.irX 13flUflU

J{' ,- r.tt b ^ ).
fln1,,lnu41n]ff turrolruu t6r fl15141!:r/I unl: Ltru l loufloT1{[uuTt'] [nfi[o0{ltT0lJTr?fl{YttJan1Y{nlJ

.az
01R]fln818fl4,r Rr.[flo y 6tR6 a.J6IU1.[

do:lrol Makkinl rfixillfuao:6ufi\6ndn rufirqnririrgrrl6rilradtd'aliloi (Solar radiation)
jx-^ 2 - r -". ei e - r-c:--a-,--

'rirurfi'ao:fild'fl0{uolnnltxr"o 
n1'5 [tli'moJ14tul tudnaoRlT tlru'lYllJTYtnstlllraTttRua

0.61 Q
A

TiT -o.12 (5.1 i )

a

r-x - - ^ ) ", .- n r:lt"drt a.o fit a't 16.16,: rilur {r rflu r:l.,ziu

= :-rfi ornor.lorfi o6fl16'ir (tncoming solar radiation) rfi adririlu

on:r nrt:Ituma.ri1 tflu u ./iu riruiutJ::tmelnuf'rn":od

r v r4i l.i td'r-lf,.l o' 6.r zo' rrflotirnrnhifinr:iolifiorre:riluxtBul

'[6'o r nta:

QA (0.26+0.so n,1N) (s.12)

irfi ernor rarfi sr6fi rvloifrluufi rlnn rfi alrjfi u::ornra:Jnnqlo{rfi irl

lfirfludfur:rnm:ruulooir rflruu./iu (qnr:r.r e- 5 lunroerurn)

"r,
ETp

a

QA



?5

= r:uv r? ar fi16'fu uR {rlooi;{
"i^ ) ; ^ i r., t

= :tul126lhlJrrRnlto0ulullRnTeYLRfrlJu toilnrlB'ruu

" - ))t'- - .,]g--iimirfrd,:hj n-nirnirsl141fr'l#fiJurrunolir'l5 ianoyrrornien':runirnaoul* (Clordinas)
) , ^ -.J ^ - 2 - r * a

6lrilrdaryaf,n:rq!fruu1t'lt lae ttarr lL:?u L1[luteu'] Ru om66lllun:!laJtuBJlrs?.1fl'll?o6lJ[t6l 0

0,! 8

si-rv:-r.rrl,tvnralrsJ lnfl:d r,{vnravao 't6'ura-e:raru n,/N h'lugrha.:orunr,

A/N 0.745+o.oe5cc - o.o2CZ -..

E

x

lurfio cc
A

= ioetrrruo6rna.rt er 6lld'crnafifrraifl:roorf,auiyrur fieirarn o 6.: a

,"-u""= fl ?'Br8 rolrnJo,rIr]}ft a.toluo'u'Lorir6 0i (salurar€d vapor Pressure)

R!0tuuRU YlQfrrtr.t a rRtitflflB

= Psychrometricconstant

= o.+g ri'ro r*nnfirijuo.oerrqa [6ua [[oyr]?ruoY%[flu :.r:.r. "lar :ovr

= 0.27 fi"lo rulrn fi riluo.rsr rr:u'[afi uo:n']rroiurfl]u .?a{r.]:o}1

.... (s. r s)

6'ornsrr:ri 4-6 lunroruurn

v

o100:'rfl11{ eirniuaruunfi riJuo,ifl t19, R16ufr iyolA

^TT

orRnr:roaoi.f'sor!4,, Makkink lu :yrrelra .rnn.jr aor:filri'nrfiri ru.: ulci'r,r" r nirfiriJu
, 3^ i ro5r ffriJuei'sfiirfl'nyirffn:rYi nd1xq6o{u[u r: lns [u[r oi*nudo-su6uunyrEru raattinr 6.1fi16

) - - - , ) ", - )- 5 q
tittotHata.rnt:fialffttti.r unvi'aur{orurufrriJuainr rxyfrlhoiulunnalaiu uay noiaqn"Lirfior: rur

1.._.__ . - - 2a lca i ,r"" . a, " i - -lufl01 nuhuu.0unS:01{uu nJ.Jtu€l?1uf 0u?]u }uItf tunltryr}1flun3n t0$..t'ld'oia o-.lu--ui lrir'[rintfr
. rer :: , i", - -fl'lu1 t0 [nB n: 1{o'l R? 1?] [:l1l c: ,t 9t,, R n t'] llfl')
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a?ou'titlt 5.3

r{hmr1i;?o.,f,rdr.r6r (ETp) luno&uiounrnr::6 6.ra{6rfiui.: ro owrrnfio loaqcn

Makkink

a ufllj
t6a1l

'c

-tlJoa?1!fr:lr

10n[r?J

cc

QA

lu/il

a

uu/irt

A
Ey

ETp

ux/iu u/r6au

(,) (2) (3) (4) (5) (o) (7) (B)

u.fl.

n..
1,.ff.

uJ.u.

y{.f.

IJ.8.

n.n.

t.e.

fl.8.

o,fl.

n.u.

t,0.

25.5

24.4

30.7

tr.9

30.7

29.6

2C.1

n.4

24.1

27.9

26.8

25.2

3.4

4.1

5.8

6.6

6.8

7.O

6.7

5.6

4-4

3.6

12.0

14.7

15.6

16.0

15.9

15.9

't 5.7

15.0

13.9

12.4

11.6

8.19

9.05

9.97

10,2A

9.15

8.12

1.84

7.46

8.13

8.03

1 .82

.739

.766

.786

.796

.786

.777

.172

.766

.763

.761

.751

.736

3.57

4.11

4.66

4.87

4.27

3.73

3.57

3.38

3.65

3.56

3.39

111

115

144

r46

132

112

111

104

102

113

107

105

(2)rni(3) ornsfi64fiarnraro.rn:rLqnfiarinar

(4) i:rflsr:-r,r A - 5lunroHurn

(s) a = 9j (0.26+0.50 n/N)

n/N = 0.745+ o.og5 Cc -0.02 C

(6) rrnor:r.r A - 6luarftr.nrn

(7) Ero - o.t q 7fr- -0.,,

2

c
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l'it,Uor Jensen - Haise
lsfl rsos Jensen uny Haise 1o'rirnr:6nnro:us'lriuf,::u'irrnr:1f,irla.rflrn'u:-.rfiorfio6

Icolfir"aXn6ldrrnnr:r-o:J1:rrru a,ooo rioln rdor6onf,er:rurcrnnr:r'ofilo'lro:gru r.ooo a'aryn

- ) c'i
t'u ll,tu21:,rf,0't?lo0tuufln,r,t1llvtaflnfl1uflunrttiult 0.tlfiu8i tofil ll,BUv{llf aan!r1 an:1n1u

, r -l::r'jr.rnr:lf,rh:rar*rcia:",rfiarffod (Solar Radiation) rflur"osrulosor'rflljqo.n{fina.ru::u1n1fl
-.t .,drur'un:dirflu Ero lnuk'a"nilnr,hriJBfiro'r.rd.r nnldorrue"rr{ufluSJslnr:

Qr (r - T* )r.Q
(s.14)

loa nr nr:L'rirra,riira'n6'rfi rfl ua-n$lalhriJuul./r:u

ETp

T

a

p

c

nla nnxroaima.talnlfl luranfllttnt{ufl

:-,rf; rrnor,rarfioidtiiu (Sotar Radiation) 6.rrfi uuLiriJu

oio:r nr:: g rua rIJulu./riu

s-ril:: fivr#6 riartor n'rorru noriur arurrur nrfl

(s.1 5)
cl + c2.cH

38-2.oxElev./3o5 (s.16)

n'lrlgtodurorfr udruia::rirrirn:rn tunnrltiJutlo:
;^7-6 tUaaurrlttljl{aJflllsntsufl

(s.17)

c

1

t

cr

c1

Elev

CB

T

2

50

e2- e j

c2

q

-r i-'-.] - ) ,t . A"
fr?1tJou Iou'rolJo?Yrqruu4!q.rqnroam0nalfl 'rfl lurnaur:au

fiqoao,rilrfJuifiur{ lqor:r'r. e - S luaroHurn)

-r i..' -."' -l ) ,' . .
fl11UOU tau1oXOl7ra tuunrfl '',liOrOfi fl1a{a1fl 1fl tUrOAl{toU?

njurflufifiur{ (qor:r.r A - 8lu nrnHurn)
, ). - t ) .i.

fl ro Jrln 1$tlrt{untfl r:unnc ra ru'r u1o'trn

Tr - 2,50 - 0,14 (9, - c,, ) -Elcv./s5o (s. t a)



vti
9t'lou't.lYt 5.4

7E

oinnrinonaidRorxo.! Jensen - Haise 1u:J:cryntnu:hrnn-jrqn:fiflirJqrroiur6arfiu nrin
-)2^2qA--..Ei.aa Iuo.to1nflo:flfioiutur?nrr]i,ttlli{tl8tfl{lruntt8nr1.lr1oo3?1ln fnjo'rnxrs at!:41 onuut!auM

1r'1u:J::rnalrurirfirirur nil6irr.rn'irfirflueir uanolnfr dnrrlnr,lr fi'rldrirlrnn'iru{rdro {iria'r

nr:ifiouLirflunr:lf,ita,rndr i!da,r?o{cirfirirur ruldlooir':ra.r Jensen Haise dra o.ar

rvl a , - ,__, I .)
r o,rrnr:ldrinaofitdr.r6,r (ETp) lumno".luinun:sr:':o8,ra{firfrui1 ro alsrruio laolf,

flnfi|oi Jensen - Haise
, "]n1nfl fi 6arnrfi ,:ro"riu:ra.rn:lqqfiauiyt!1 (Tii s.7)

) z)
1. a?1rflnrndma,rfrufirlfiatlo"urilrsrn runnr.l 2g LlJllT

^ )- )z.r6oufiiaufiscnrariJ6or6aurunruui.riquuairoia 3r.eb
)

flro o{u4u!.rqolonu:J::irr6au 37.7'c
, ... )

nio ull4uoi f,orona ::il'rr6au 2s.1 'c
.2s. riro ynfi!!a3dofl?ruflirfla,lusJ[odur.]::ir16aueYluaniunlit{ (,riaunr6arn'un'lo'rarir+

nr:rirur ruloui6la., Makkink)

't fi Ytl

c1 = s8 - 2.0 , Elev. /sos

- 3E - 2.Ot2A/ 305 = 37.82

= 7.6

= orr:.rriulorirauoYrfi ez.z t
= 65.20 fi6u15

= a?rxo-ula;1dlrhfi zs.r 'C

= .3r.86 fi6ur{

50

c2

e2

e1

CH

q

50
1 .500

e2'el 65.20 - 31.86

C1 + C2Cg 3?'82 + 7'6 x 1'5oo

0.0203
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ET
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- 2.so - 0.14 (e2 - e1) - Elev./sso

- 2.50 - 0.14 (os.zo - sr.eo) - 2E/5s0

- 7,214

uvrurirlunn:r:lri

p o.o2o3 (T+ 7.218) Q

nr:rirur nreior r niusorli1uo t:r.r

to01l
aruun0

c

-z
uo fi?1lt trT u

1A{tU3r Cc

Qe

ux/1u
a

uu/7u
ETp

ut/lu u/16au
(') (z) (s) (+) (s) (6) (z)

lJ.o.

n. v{.

ll.fl.

rtJ.u.

fi.ft.

fi.0.

fl.fr.

R.fl.

n.u.

l,r.u.

t.ft.

25.5

2E.4

30.7

31.9

30.7

29.6

29.1

28.4

28.1

27.9

26.8

25.2

3.2

3.4

4.1

6.6

6.8

7.0

6.7

5.6

4.4

3.6

12.O

13,3

14.7

15.6

'16.0

15.9

15.0

I3.9

12.4

I1.6

8.19

9.O5

9.97

10.24

9.15

a.12

1.84

7 ,46

7.53

8.13

E.O3

7.42

5.44

6.54

7.61

8.16

7.O4

6.07

5.51

5.39

5.40

5.79

16?
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vi':lrflqfiu
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(Graded Border)

virr r[]uflu':rl rai ovir u riJq€ir.r
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-;aJflfl luttu'l !Hu1,ou luu
(Contour Furrow)

-:an€t[an
(Corrugation)







r06

s(

fltl "." 
nrrtfirfinrruriau0sturz ( GRTDED (noER )

1un: ridorrr,nrorvna,:u o.reiourirot*ufiareoso'a.r iuf,uduirruvr-ru nrlf:u n'irluuJn.116nriau
d.Li -t-"2 - r-l .,1

rv{a tuulu.r n'r J e 1Ba a n touo? ru nl r{ ro r:?iJu aot r n rt ulrl yr}.r orllr: aroo ytl:: rr ulcilou nr:ur:

1l:lrlOrlaJU'',rvr0:oa.rtunLuunJ nlm3ut !1n1r0u0 3?o5 riul rxl tllrmlnLo?1!n m a.ru ''r Yro a i n lr l;
.I ' , aaA e .!i eil$ rnu Rxu01'rrrrln.Iv|8,:tl1'llu1t 1 [1 14ta l600 oulnuJo, fla,tn,l1Lvlulnn 80 unouJfE on$u u:!1n1

: .l r -'. a lr,.r
ra{u-rr0;oa,:R,r[lJ'u[L 0,riu [r] n! 16od{x o.o8 u6a rze onrltariruo: nr:rr6'irri'rovlfri-r.iln.:ltJlu

-s ,'. -6ufln eo infiruo'rovei'oltfn aruru 4 f1[u.i 6'.niuo?livs,rrieniluJnld'isdqr11 eB/4 = sz qnrrai

rr:o:oior-rlu.l mio :vurru s 60:qioiurfi riluoiu:rjir.ra-nur*nrolu a#ilririrlouifiuao,rhlu
';' lYl 6-3

--- -<--q-Y r -i, Z " --) --,i. tl)[out]lT nlt lfiu']tluuur],rx'rY a1utu1,{in snnutronu u: o},rryr! n R ti)u n1:x?]ut! no
- a ) r at - e ' 2 -, :unn"ufilfie:dalidfl"iauluu oiriuifir f,rirnrnury"rrdulfni nr n"nr:hifrlorir'i adxl:fiou

r-Y t --,!r- -rn0u9lurtufl2u n Ltuen,: .r [:o,rn Ra]i tul.r'r Lo01f u lor$llaunu
r."" , 2 qd - , ra*.i -- )--

nlr [rlu']r2!rul{Hll,lr'r1uBM10 [t loon!outnauTlr[uo unlyl, tao?lflofllJoun!anrln1:{tJ
: , - ^ , . J . ir , ^ ^ ;^-

1la.tu1H11rr.rzOU flaUll1.r0reU0rflau1l1nfln m [u t]uJ1; nIouYltlu$T aourllJooTl nlTt r, {nntyt:1:?1n;
A a "" A &. - .- , )e .rrnTtfrotf,gullua{ilnstrou$Jo:'lfl}\tuln hl0uo:u-uno:da{ttllrlf,Jrfru 'Ifl Luytl,tn:{,1u1I1x 0l

a ! " . q-t d d"" )h'rnAuiid'o:rnrtfreirlrnfrotri'orhirirurq u.nco yi nr: t 0J rfiurir rflalornlua rnutiruu f,{aonl r,ln
r -Y . 1 " r , ,ltrrhsxflfu tteid'loJ l.i'a]oitntrlu-litriag {1io:lUrliioanl rdxfl?t!n?-1,na.curJn,r

rn lunmrnluu?rrDa{u RlLh?rrvtrlrfr o,s rilallnd ruii'rurrn1tiirmirnrrrrluu:ln,llda.lrrn

r.luud'riarrotuarlfi'fiRrrrnrorn'lffi.r2roi!quidrurno'o:rnr:6rno,rrirdrufir6uLiCturfiul
i. rr -rIfluosrrrEanrtrff snunonluuuu niurnaa'ru{r ,udlft:rnrnrvn'u6fiarrlfiiin:rlnrctnliltn6l n

uJsttrildri rxiuiirfl$rm rnr:

n:uu u unsLj!fiu o.s r airnud rirufuf,r6u 1

(



lo?

10n
r) nr:biirir'iir:hirJ:sfinf-nrr,flunr:lu'tirn,r firrrnlrifu nr:aanuulrun:lu'rirodrrnno-a.r

z) cio.r nr: u:llrulunrrbirirljlr nrin

s) nrrr nir'n or urJnrarc o: aa n uulu-ilurox a rulr v nju rn* a,rn-n: n n rnBo:1d'

a) n-rlrrn'l'rriJulrria.linr:::urufraonornrr n,:fio:arrrr:o::uttaonti:rarir

t0rdu
r1 riufiwfio,rrlouun:inrrurorvrrir!nuo utoso!rfut'uaudrfluil:clsn{eiofidinrrl6nvl

) . ,- r.,'r.
110:tl1fl 1'U'!Jlluvl to

. , .- 1.j. - t ) , i . -i --2t-2) filUtu}'luinlutuflur]lJ 1.!rlu.!01n0;q,tlJ1n0u tIf,1rr110Y1n3 tlru'l?tu t51

s) darrnr: rrrirfilcifuor nlor': nr:tn:J:: rruo:do.ur nto

n) ibrtur(n 1 o1rr rlriiu.r? rrr rf,uuralul rlt fiLiri.

s) 6uur'tlfioore rfio nu uo n:: ttr,r.rra-.ror nirir vir r:fir6uun'r
r.1 ! u

6) lunMtttuulnl{a3l{ou.l (u08n11 50 !nnt!nr) lo ou].cl,lJfr f, 7rfr1},{

':'t'1#uiri:urilufi u:ru(tevelBorderMethod)
r.l--i r-? ,

n'rr !ru'r?rtror nrurvnruurntrnr:loni'l:rluiariaurir.l'lruttorfld'qdunioturo!ad aio'r-rnr:
r-Y - )q-i .,, ,, "' -! ^a-Zh{rirozd'oln.:rfiohi'rirudoan'hJvhrrrhn-.:u:Jnils:vusnnro'un-u iflfirirvnrriJufiu:ru (Level Border)
, ,,', ,

u!l{n:\tr10n?1Ynuu.lual,t (Basin) [[oo?]tJ0'r,fl!n?uu lturr4uaufluYtlomun nn1?na f,'']1.1::JLrulJYr'rJ"

tiJudrl orrr:nr"r.rflr.ioruarrra.ru:.ln,:rinorilurolnfrrSo.rriu ueid'rrfluurrvirrriluiu:rn (Level

Border) druorrr:urrn'irrirunirurn
. r.X. -^.h, - , ) :, --00t1n,l:l u1R11r:u'2tu ujn?Ti3uaun?lnantrnanf]lrnam0.ran:]fl]fima,:u,rlJ1uj.l20l{ 0'l

t) ^,2 -ulny{llYrrlul,uuunttt! n1:t nultlJlu!onc3Yl'17t1,,o1utotiluuu{xtani[u011, 111,{Ta!nBrn:unlu

drufiti ucilYrllrniufiiorrlnrorvro{l'tnr:rilorirnirfior:otr4rrrnrirufii:;njlq,rn'ir ? ir,rn-nE!rrt.

1o,r urln.rdifirirlooir'fi uaorlllug:J fi o.r

nr:ratgnld nr:L{riri6{irulr:drr.rfudufiidorrn116uruln!1unn1'tn 6nrurnir nrirr6o

6udidn:rnrrf uiruE':6urod!ilrn'iril:;ulnr so !niurn:ti#rlll uonornriunito!rfluiufi!n?1r

nrrtrr0rfirJillfldYqr firuf'jro:rtlt:n0onr!unltlfiiil6tidrnfuAu#io-o:rn1:6ud.t llf,:inl1!

rrur:nrfiurirlllfitilrnrlnLifirJ:cfininrvrq'rldllou rriocldrrutnr nlr(nrlr#{thlfitincorn

lunr:lirolo't{n:nnrnrrn: uonornrfu 'rr:rYa'rfir:qurrio'rns'ri#.rr;do'riirururf,liu6ndru

iut4+irluu :ru uiofiorrrnrnrmrfiuorf,nfiouo:rurr: ri! nr:hiriruuufilrnfiso uonornriu

nr:lr.rfiru n,rrnrsrJqnuntuu'lori.rrirfle:firlris:ornrrn nr:Liririr'isrlr:nlt16fi'r.rfinriauv1n



r08

i.-

pfi e. + rnt?rTrfi Buun'zlrfiulurru ( LEv EL BoRoER )

tfio nu 6'r rilufit fi'lrit a r-rlu"ri r vi': r,

^.: 4""
lltYlf,'1tu'llnIUU']r'lU t$l !r0lO llU )[f, laU

. - . A .q-'r i , r ..: & .
n al n 0:ufl6i *.a n .l 14rrd1 tllu'r t1.16r [14: a,] 1610ll,ru']a: Jn:1{0u l

...qd .r,.]fl0]0{:ylr:'},]l n 6J llJuia.0u1urlu trl0 tlll'100o1.J I nrutL
'; u .q--

r"rn,s loa'h,riodua: uqrofnfrrlanar'kr' nt:oiou n.:o'.:norrffov'[rrvrrlfdorinr':r fiuutt n':nt:oan,'ltr
q -1 - d u , ' ' I

u:ayr'r lvl r: flrr n]n tunr: tr4u r0l0,,rBu lljlloauln to

1 ) f,lU]:0uf, nnn l0rnlfltl.tol,n0 tuo0,:unlluJf, lJulll.lnnnl'taan(uu

l orn16ur:rnrin

z) u o.16'rnrinarlnnlfr:fir,:rn6a1u6uloutd6'0,:inn riasir.lrdr:16u

Ito a0.tJ to

a r; ,
r'rJrJ.I ura2rfll:tu1{101{

qia r:l 6'uuu:.Jorif nr:hrur

,, . "1 -,,,3) -ltu[nr)6{rureuU]ruaJn n[u oond']nl4urr[n]:Un n n tJo]l.a"u*! n.J (Runoff) 6l.Iuua J tu".a J

i': ::.r u: r u r urir vn .: dr uri'r r rrr.J a .15 n

A
a) a rr.r:n"lridufio no.:r,"iiufirv',t;L n n'lo ad'.:firJ:: fi vrf n r,^r

s1 1:.it rriJuei'0.:ki'{ifiorrr,t ,urr; i *,r,r: nh{r.ir or r rirl':; fr rrGnrr,r'[o-

c r .t
6) Lll Y f,n! nl14 lunl;t1-111'1fl J

lJOrdU
, i-l , -, -

1 I o 0,1 n'll 0Ot 1 n )l l14U 1 R,: tu1 n fl ,l n l'l [t L.j U t ]11{'l n't tu t!149t r.ru t l
,- : -14 -z) o: cl"'o lrJil ffuF lri:rr.l uoyarir ra I o n'uooaofl uiln.l

s) oiu6ufiri'al: old;o,r o,rnodo:tl'[u'rir duoanorn,, n.l ,t'.:rir1yiijuf,.rflot:rlnr:f r.o^r..Lro.l

to'ran0 nf nntnEot
, t ;)- , s, i - ,+) lufiufrfr[orrl nro rnrrr n l:eia.lriru:J nlriJuriut.rru'[o un; arodr rfluo o.:fiaror:totJ:yrru

du6n nu oror:rlron (Drop Structures) ono.loro uiayias,:rir rflueiu

100



100.

s; lunrndillunrnncro-arinr:i'o::ur::uruireluoonornu n,rlfriurrnrcirtr

o1 luf,ufifiialr{or5rn'ir zs 6r so fiInuin:ri#2lr,.l r:Lirirurniudrurnu n,ririurolunj

INJnuv{fl runfl nrrnrJfl u1,1tlnunff t'li,rnt:1r.rn1a.rf r

z) l;riaraounrunu:;ri'l6u1uurJn.:Liaalu(ur:t!arjrnua

q<a fr "" r ct < , r
2Ii l?itityi?ilrilu[Jugr'lurru?lrtul0uluu (Contour Levee Method)

.-i --t- ,-' -^c.nr:lri'ririr-f,r'r"'ou o.urrrnuurvirrrijufiu: u (Level Border) Iounr':r dtuuurriu6ulrirrr ad

lurur rn'ulor rfiu(contour Lines) nr:lririruriu!n'lr:da.rlridroi:'o'rrfiunn'iro-o:rnr:6lrilrfirGu
r ..: c ,, Z A , t & ,, c"i a
loutttuluurHnl:nlnaaR Ltjr.iflnn!r{u1t tulr Bn?t,tulJolu:3u3t?n10uflr ltntu0a0luuTr!n'l J Iu

- -r. a )- )ta,- " : - A-'" )-
OulUnttm.t lOO'l'lr,n nfl1!nlla'rnl: 01l't1R l:.1l{vru Yl l! lil1? nO VT J:JlUU..|Oa R n',X1flYl tUu ln1!no An

n1:In')
, A- Z ,: ^Jr.- t ' . /

1ur.fla{rrtlaJfrlnr:,,ua0nudfl':1nl1 'tu']ii lotlJlln lotnnlrrflll:tnlun:allt u]tn o'ttflla'tiu
Z - - :, ^^ , Z) - q.i )c-' -Jli'l ito:t ntr5uJa.ru'tHlutt'tnu u0:0fl1r orJn!u:Y rYrfiia{?{url ontlnmLuu'lI aL$vl2l]Ylltl'tttunJ

arirr:ror5ru'uloudr l tJrrli'rJr:lrr* o fio'rciaiurfi daf,ufi r li nr:1fir1-rc:rirriuornurlo.rfiatj
t -ir.- ;- t ;srn'jrrf,0dou Inunirirhifiarrrufinrufrafri6uolsJffd'a.lnr: arufilrnrfiuliof,o:1uari'urirurJra rdn 

1

6lr-olstJnirurjnrdadrirn'iro-on lrlr rirrrnhifi rtorunrLor rud nla.rrirluurlno ri ahirirluurlo.:

u:nnruurnfi6'o.rn1:r[s'? fi:su lud1fi rudan,lsurJo,rniolr

pJirrnnr u:rarurLn#iltlrlrlorir'irwo,rlflu: fi o.s

---.-{-^q-ry ) a c- r.'.--}d- -c 2 ) ., ^.;-2 -Il l)lnuIllT nlTYliYlnaR ti n1: luul?rulll [nHRouu y{llnn1:ittuuouytttuaoulul0Ll']u
a- )-Z "ir.- ,.lt " - - :na1{n,tnun!l1{0a3r0un tlR:uoo: I n1:5lJH1[H?ouronu Lljrnu 12 xRRruo:oa!t? L:.t,r R'']xtUrr]d J

' 'i ' ' nrlnlrmnlf;-flrdruld lrermeauitity) liriu r 0n6uo:ciairt:oad!u-n|,t400000r?a10ufr?113!n

--r,-)Za't-z)-;xiaiitruhqfrli'Iir}i lSmnadtf'rrdunjstln Hlrtrm:i;6uuflr,lrsljoun:rrnuf,mtm ultnr 1 luarfiua)
, )-,

Bo01$1n!n?1!fi1oryrl!rnu o.5tUa:txun13 lduulou n$46n1t

't':-,

t

-t

21

.J
t_

ll 'i, t'

, ,. ,.;
LI: I

3rjfl s. s nrttfihizartufi urrlBuarlurou t0u ( coN rouR LEVEE )

\1.
I

t-'



110

n 1: l!iu'] Yr? u ru uHuo r lr taur r flulr 01J lu1rrlr u 1: fl 1lll1ll1j 1? un;fl!au
-t -..) c-'

r'oof,nuarx0i1rfiu,,s-oi fi!fi i slfiri'rn?ro J ?rtryrlurionrtirirvh ur n tij n nr

uau tn tofl turnnolllrtfl! 1n

1
rru flru

-t12 t? LU,l

lt12 Lllo 0l

r:amlutan

floo
r ) aur:nlfrrirtdadr.rtri'',,ouo

orJr.r 
n 

nrio.:

o r *i
llTvfl vlERlv{lun11 1141{ tff ,3li114',tn tOTLnl;00nlLLLLtn: !fi u']

: , -'- .i ,l
2) 0ntt llnJOa.rrnltr:r10u1ff1uYlrnua0R0]nBun,: uoRR'ru]:0u1u'rLitlllll1fl{noutY]0u9r 1

R?1to o.,ulru1?rBorfl8 tua0lnttY]n5{5.rrJln'rnu n ifiadn"1fi sod r o:firliur nrtri tnfn

s) rrlmoe :f i'rir.Jufinnnruruuriufiadrrirl:rfinfinrr 6.rotl'runaerruriornriri.r:rn 'tivnu

o,r16i! r n

r : ^z -4) flru110ooo.:r:uu:!rJ1uli1fti6ulouhjoia,:n,:rurfir:duSnrrn ur:rt oto o vlrh fl.ld'rri]uo

:: rr io;1lo-ri? u

. .*:., -; - .-i ^^--i5) na.tnl', Lll Jill{ llrnl: []tul L urnunruar :flL LYrgu nLR'r': Ll,lulYllifllou2! au l
o) nrrLiirun:nrr.lrprrirrirl6tJurn o'.1'[ri'f r rflufio:sr-allffifinrrlrirurqlunr:hirir6

,- z h , t ; ; ,- i
7) n1I1n11!nl:L'lUf iUn lU!',rRl.rR n',rn,trlrfllntL: n0:fl 1rrJ0ru'ruurYrulr fllllluuau .]

e) fiornr:ror.J:;rruriaona 1 niuit'6u 
1

floldu
r)itfi'lrjrurrr;riru':'loufr n:rr*rur:nlr{$r.iuijru'[d'(Permeability) rru]o runsr.c6,tAuyi

u rl l'1u d 1r ll n t u u-lq L{ ltl toR,l

r -" ": s
z) Li arrr r: nhiriro:-,ra ;iau 1 (riau n'J r so ff ofi run': ) 16orir.:fi :J: y ff nia ur

a) o ar nr: olo:r nr:1u'fr r.o
- d i i - -a a I a4) {1!nLl', vvrlun:n"orfiq omrnd ?ii[n^r:r:6ufrIrfronv rduoriuorriohi'rfionr:ar arn a.: rnria

u r;irhulriiru ucie :l: dr,:aonr rn6utiurn
,- Z;t ;,1 , r-iir. ,i -q- "r.5) 6ta.!n]rnl' J',rut4uYtlJtnt.vr0llrfr'[Jlrf]Lr4urt6toultflrJ'rrffu0 [],i0t1,1ff]ul.,0rYlr]flu1Lo lrflt

;.1 .^- ; - t- Z
r?{0 lll [irn'5 a,tcn:nn!nBo: Lo&Y01 mJu

" - . ) a ) -'" ,6) lrl LXlJl! R 111TU 1,{r Yri 3 tflUl'r]Ut!A&U r n',l U',r 1n

r -i q )- - - .7) 0ul+T Iniou6tua1013 [o:uo]1lJrflul,t1u01fl61 8u 0'r1r'rRUfl1t tllu rLulJuiYrEruvtau,flana-,rJfi:a

! n! tll\t
, : d' . , .jr,o- , .1 ,r"-8) n1:':iuluu'l7lt1lno01nLt R.txu,! ltJ rl1anttua,:?ru,!aln fla l],rrnonl: [l],u1jtj]u lTnv{n tlnY?In1,i1

urltfiolo'ira



111

r{o 9v6 r f, q
l ri t?iril yi? u0 1 nfl n 1 u[u? rti UEJ oU rilu (Contour Dirch Method)

-ar"t , ., r,?, -^ ). ) a
1f [ltu17]1Xn1nflO1UIU1rAUI0lJrUU rUUn',ll l!lU',t?1? UH2 01{tr:lU lil] fl ltft',zUflu u,utJxIJ lou

n r:lrirlrlr nri'uor ni o.lrir r6 n l6,rouluuurrurun-rrfl'unou!fiu nr:arrhnihlluglfiririlrlouiloriu

galirriruirr#ro:rruiaaror:norirluliurarir,r6u ria::a''urirluns,rrirq.riuiufiwlnnrirlJluglfi

ri#rflria.rriioutaviolqr,louoriLualu6u uiaa-BAufildt]i!lflfirirn'uoonlrl6adr,rrrlrra!arflurlriu
i.]',,c-i - r,.,1 ,,l , l.,]lr-l -z- .r -'"tla] l$n lun1tufl?'1ufl]oLrflaJ?{uYr tufrfl LIulno [lJYlauo1n'l1 tl1yr lllB&,t!1fifr lxul!,lf,.tuni: !! luul

't )) '- r.: 'Z )urifilfifrodn"or:r nr:lririrurifiufi::uir.ria.lrirarloyu:-jloonriJuri?u J run'irr:uto un'r6ldr0!J
.-Z 'Z ) , , 3; e - .' - 2 )) i I
llrlr']rrfl1,{uYT:Yu'D,t:onu']Yroulu::olJoltnlnorJ1 €r1t!n2'rfiJa{ Bylm[L.raanruufl1u .l u03!Jua0nu

io'. - c.i )." ' , c-', - - a : ,-1UlCflAnflI U'r lln! 0n: ]n]: t1'rU1yl It R2UTJUttS ?1,tfl lllUln1!UU2 ttiBlAUttrutIUt3ruogflun?1u
2 ) - a i , -- . i l" .' , i ,, e010lrfla,rllqr 00:1n1:{lflaJu'rsr11{H?ou ufl3n?'t!omanuT7l0a,rnl:t:LlltlonJfl:.t:'u:1,JBnEu3

, .ir-lt ^-,]1 a.r utl a,16,,lflli'r lori r- iiur o.:'h"lu: r.J fi o.o

pd e.e tmthl, rfnrr.nimuBtn{ilnrrrfiJ ( coNrot R orrcH)

---.-{--q-Y r.i-.i " -. ) - . ),Il l)lot Il lT nll luu'l?rurl,lulv&'rx:uflnxu0no$non 4n uo 1.rr?tri0nua? uoa{!n1t
-.) -q--i-,t -Z -.: .

1\T)UO1|U:aUn aJAfl Un[2U'r]11{Jo:Oa{lvrUl{-}lJ{OUtnOUOnaOt?A1 $qltarJf,Ol 0? qR:}fir?rUlUfln
a c 'z r ^'t '-: riiirrur:n1f,1dfiu6ufiiido:rnrdlrnro.rrirrfit-llu6ucioudr,rrrolitnont u1to0?tru nl:[$u12!un1ul:B[tLifluouYllroo:]nl1{i

, - ^ ).- a I ' q-'i ! -s'rr:uouyuJoor1nlT5un1 :vu3flln::r,r'irliaflirorer:11?tdlln [o:nl1 r$ula:,rRyuou 1 al013
- , , i" a t i

l6]lJTtnnffl1vtfit ll.tYll,tot,tfll.tti1u010BUaot1n1'{!R,t ::r:::ll21.!,llaJu1nl:ila{nuot1
r"t , - - i " - t )).

fmr?tu1Ynutlffm N[u?ri.l.,jou!1r1rrll}luEnTrTurnrrT[Jfnunmryrr:x'i1n as 6l r.s uja{ruj
.-'-.

01 ruafl r1r!'rr2 nrmrHuonxufluasoulr lrvroflrin?: fia]lis!f,InrrlnrornLi1ffi,r 4 r oi!{sgi o2]!
.i ru'" - - , Z ).

nmlne.ifloYtl!li lotiluiuouaaurl,t]tg1uBa30u],lu1u ao 4 ltJa:t6un 0lnlnrumrfl?'[J810r?l 2 0.,

- ; . r" r"i i . ).4 r oirEuittnriinnflotlrJrf,a,rolrrluluur.rfiB!.a'?n?iicrfianlf,nr:lfiliru!uq!oflr!fr!fiihtnrnrt

riuu urYirfu

t:

-i-ri



ttz

lJ O9l

1U

1) rirarl.,ruril
,- 2 -- -)^ ^ t,^

2) 61 0,, n'r: n'r t lJl:J l'r uTlu l J r fl nl{ a! [u n: rllfl 9.r101.r ttu r: uu

- ^ ), -, r". ,a . . ) " ) -3) fl 11,1tUlrT11!$nO0aO! 3 hlU1r14B1Ua1nt3nA! tfld nAUr 1R D In'r InU1 n',]:tfiUtflmnngnlo1fl

flordu
r) lourir l tuud'rrJ:r fivrfnrvrlr-rn nlfi{lriautr{dr rr6ii'{frliladr,rrrfor:r-.rar3nllri'Jtrfim!-

,r'rvtfl.: so 6,1 os r:laSrruci
- , : :$ -- ' Z - q -"" Z2) nluln0oTlnl: E,JU'lvl Lo'5U 1)l nfl n iUlUaU n l) t14u'l it 111 lnUlmtl

..: ;.Ju, ,l - t3) :LUrr:$?1nn[14U]Ariivtton6i1iRiu16'rn1un:rflfiqrrr,nloLvmon]iuYlrufftu1rflr.Jo onBu
. .! i- .-?.

nr6l a.r,LLnn2 rtu nir.JIo.r1iufifi o v1fr'd1'[uuoia:n:-.:oaaoo1ruu1ll o igldd']oan [ilqnxu 1 fililrvir fi'u

- r -i, , .' uEa.q. c.t, 2
n,tovfl 1ulf0tl{lilaulnRtu'1tfr ua Lo tnr''l[]1n1:tllu1u.tu]n lmju

a) 1un:rflfiqmirrrfi on-llunsuur'tr.jrurui'u nr:lfreria.crfiurduro:0rniu
e-

5 l 1^lTOUtnn q aloo: ro:!fl 2'mt&81lrun.touul{uon:;[[u.rfi n.rornlfi'd'l

r<q r; I
? t I ?lU 1 t tUU : O.lft 6t 1O (Graded Furrow Method)

.,-i , 2 q o", ': . ); ,i i
n1Il]'1u1U U:A'rfln10U SS ll UlUnvlinlnTOnu'Bf,n I {'trn?lun]0tn&!',llRllau88lltlu?n:,1

Ioo:Jonfli rilquoruudl6sii.riianruruadriwauirl ruroun:iJirfla.riamiuadniun urllifuo,rtt
- ,l, ; .,it
or-[ v{T1]u8fl rnTo, JoylrTrunlTUnia,r tt031uuyl:uirlfitfi rlnn

'. i.. ,- , 'x. - Jr : A.-'" - e , i
1r1fllttrrflvrtr t:ilJtlit luLuouYl,t tunul:1ul.tn:uu?nn :3u3tl0]yttl'uJu'I,ti{aulu: aJfniuax

'" ) ,t. ,o Z -t a , ) .! c-inufitttu0Rl0,ru''rYr0gI14unv{altnya9:1nt:{lflaJult1ltut1{:0.t tou:Jna$nx t!0!ix lru']13da,t h{6't!

- ) .iia.re, ir-lr
on:rYlfi,rn11ao:ryru-nu11,r llJ tura.rrfiahirir'luntlfio nrdo.:adrurorir riorirluatJ6.rrJnrria,r

- o -'. ) - . 1 t r Z .
$n-1i0o ii'n'r'lnr: h{ri1n,lfiatla{ii'uihirfionr:n orfiurirloah,rnrauriuirnr: anaanl (Runoffl

&c ". ,2;* .: . ree
1r'r otuo3ultfl0:6 a,tu n11:2ut2 tuB1r11fl tul,1ltra n uo 01u1fl0u3J oflt I n115 tJo ''r !1n no'll ii lt ont1n]t

hi'rirlr-lnau!r:n1u'il1nfin !!f,t oro o:lri,i r rflutia,ri nr: nn aa:r n r:lri'ii1rau n n'irog1 ';rrnlo

: i r r o-n r tu:r a ri a.: a n 10 tte o.:lflBr fi 6.?n!

--- -{- -q-1" c -\ ^-Z q-- - ) , ., ^ & al)tdoIllT fl1: LlluTl f uflr!]tfl ttflLlltn!nn[]lu[[n'] tnnn?,r.[61.,? rn.ty{tfl1uo?u ltf,ytr

lrifitl6urfiaurlntfio0nrtuAuxtrsfrfi a"orrnlrfuflnurfl ra: r y'iro r i n rr1rr e6 r., yrl,r o-r uril.rriar ra:. n r
- i ) . Z )) . r. ,t "'" ^diflo1fl0111luanolfl nrMrJlnun flflnfl!r,rn yuYrYloslnoflliRTrrllu'r?fl.fn:rhnunmrntirfu z nJaJrtuS

- Z )tt'- - ;
ttnrolr1nv{unulr !1,!n]lnorslyruo,ror nrlu fiar el:lf,n:ru R10[n!1n166,r 3 Lr.laSrs116 erulufiufi

fi i uoran n1lrlnloryfl ania.rohinr:rfi q 0.5 rJoir{u6



lls

pd s.z nrt?firhnrcia{rleu (cRAoED FURROW )

t Z )). I ' r'c .'luiiuftfiilnrrlnrorflndrraua orrrrornrrmo,riolnlrjiT riJur vnia.riicir t5a2 frurTuot t ! nr o tY1

- 2 )-r- - .is - !2) ) ti
ni'IEA{I{Ufrf,15 ndmfra t1r-frfln.flo.rra'r?141{rn![L?fiono lnnultiula tuunJurfianl: tc&afl2lrJ

nrornla$a,rn.rlffin

': ' ) c -"" , !.i'r) BllJltnl, Lonu2rnTrfl,rl{1 nuuu lounTrioilulula,rfriit: ll1rl'rltnnSfnn luflarutuY n:J doTl

rirrirfild:':.r o-{fu Lj'ire srflunr:d.rrhuuuonaorrnrxiaruuxrluriuufib"i6iildn"iu"u
r r.1 r"i2) U1!nnIn1t{lunlTlxulan nlljlln!nlto0nu1Jlltro:lxulaulnlnoa\t

s) lun:riiftf,a.rfinrr:su'l0f1duaoat1nf,ufinrr:rjnn fisrlr:oe:rvlrulo"adrurorlr

tol?fu
r r -i

1 ) OaJnl:U:{{lUtun1: altU',u'1fl
,)-z) r:o'a,rfinnuJiouutJnldnrlnnlfri, fi:;o:nnrrix 1 xor:tl'lfiii1 6lr:irhirfuldiurirodr.r

l,srilrn!aoBooo?luarrrralio.l un:innq q!60d1fau
,z ) .'3) ?lu?ll!no,tufi?1In1ntfl al,ltata

? -'r4) tia,,finmr?urlrrrirfilrlnrosvirlda,raantl Iearhlrltiinuio::uruaanl,Lir{urrnuirrru
t, - I .i-- i -i r-uu uoSuut:vt1 txrnou'H,mu ta

, ^.ir ' - ..i t - ).' "s) iifitirulr:nunr:hirirni,tn;rior, 1 rf,aifiurf,oron niofia:rn6ufirJqnuu6ui&r:rnr:6r

n., rfl:iltilrvd!{ulil6r1ofi ur6orfu a;j uiaf lrnrodruli.rtJq:rnihldr'urn

10a



ll4

r{r ,'o I2i t?f UlttUU:o{fl :1U (Level Furrow Method)

nr:lil'irudrtnlofli6flfionirrn6lnlunilifilririruuui a.roaro ndrr6a riJunr:hitrluio,ru{rhi'

rirlr.refrrfrhflu6u,r"ryrr,nruunrn'r.r6,rlrJa:rnfit unr^6fiio.rfihi*rlunu"uhiiorrunrorn 6aad

luuur:ru o-.rriunr:1firiri.rda.rhio'roA'n:rqlrhi.rrcl nl aoaonrrrr.,rruo;uolturrrr,, orU*oi
t--.-,-e. -!- -.1 br a ) ,; ri' r -ro .lr- - )-rouuflfluf,zt: [1.10?049f 1?'t!1nm B n tn1ht0,tf]l{un: fl1lJltotu'[rioum!?T,r16n1rl6 norufin-a.l n r: o slri
rirfiLiir:ri,roglu:aruo:riao 1 lrvila.rl 1u6uruurro

: ir{n-nr, na,ria,rn:ruucorlflu: fi o.a

pfie.e nrttrtfinr#a{tr1u ( LEVEL FURRow )

nr:m'onlf rn}Xririfiiglr:truir6ufii6ir:rnnduroiuriurnir so inf,un:dmiillr un:i

orrrsrrr:nrfiuirlilrhurorJrunnr.nu6lrfirrlrlild6 frufinr:osriulun:ialrnrorrrJrr*r:o
a-t q v'.'t oz2 .' a;, r-it -..!r -.yln?nJ rllul tog?[lrfl?:i:uJulfiylufinruuu0? fllntu?r!111lulrlie fl010131,1i9't tou?6qlf, r]1nlnl

, r.i - ,

nllUn:a.rIn3 luu']rf, unau

1) fllrrl:nl! tonx?trnl: RnulInLl!]u
- , i ir--
oo:1n1:fltll1?t torl.J

, ,,1 r-! ' .:r !toun1:ioi1u?u:atfl t: tllu'tuon;n5{ [1{vtat1.ut:fl :t

z) ::f, mr'nrvrlunr:lfrirq,r rYrurninr:aanuluun:LirLoritgnrior

a; Liinr:qqrdorirloanrilunoonuoouiln.,fihilir

l) firnrnLiinrru:rnodr;irunio r:lunla,rrirluio,: fls.rrirunsamnri,rrir6u .1 orrr:aanr

lo'Iau{o1fioglu::a:4n 1 solrrilto.lorrlorrro,riorgfiln'aanuuuli u,r::'jriarahiiorrlnrotvt
- a , : ).c-\ ,, r.c - ) , :
fl,ruufln.rulfr1gru.rn{ tulrlunta.rn lor.rf,a,r01u 6,n3Yl'r t}lnoolnnYluln3f]11r 1:'nnBn:!lJ s.ru'l

- - z )- ; - inrldrirn inr:rryrfiaf,ufr riao rtncroia,r{n:ndrnuorrirlru'tri'a:orniu
. r-. i 2 ,,Jr-, -, ^ -5) RM:0tn uflnnn{uu}ruyl loou'tdutl:Sf,r!ntt\

too

.--:;_q-;-:;i--,-i::!-:-:-+=-=a==j-=a:=:---.,-=,:= -==j-=!=:.i.-:.'--- -il



115

o) trjd r rfluoio ri n r:io: v:.r:.r',-:ur u li rrr.:6'rqfr'rur a.lo 6 n

- ,.,, l jt
t un]:1rournoLonofi u,] tourovnv

z) nr:t r dr.r r n 6 aa on i 1n6ui v fi 116"j10

UOtdU
ier) rirrarn or:lurtr': ruu"ufin: rurSr rfiun-ir zs fila rruor:qior-rlr: l1ufis mr.lo'" .: l-ufiru i.liio nt,:

1.""1-.,'l
nr:'[rlexa.r r o: ri rir"rirlu nhjorn aon-: r larlr ali a.:o'to"ur n d'rfifl{uur6i.rncirrfierr:o y1frfie rr m,a:
, i t ), ", , "ta'nuqfl,ta1nnu11flYt'1.:1Jo.rarJyl'1,{or1Juul!0't Iat0]trl1Rn1tuu0tn0,:l'1,1:anfrlulunuYlfl yl,]nnltyren o.t

r .:
atu nlT t14u']n1: i&Yt 't il nr r Jo]utFuofr&

2) uqrol o.lja.ioa re'0.:1u{r,ro 1ur o o-r n 6ir1dfi1: i:irir:l:yl r ruoi.lud.nr a.r i.Jir,ro:r o.:u r ii
"9n3 [uufl]'rr turo{uu

r .i t --,!-:) rYr o:hinr:1$'rirlor i r'fii rl:: fi yrfin r w6 oEcio.toaufl2uor,:rrir6uun:: yr:ora.lia.:

-'tr.-,olllfl.lfrflrll6l11J7t00nll1l! ! ) ou [frL0

q<q c,, "" Lt
? I l?lU1 Yllil: O nnA lUtlul [dul, 0UIUU (Contour Furrow Method)

,r r'. q j .l D:
n]i [{i tyr r,iia.roo ttu[Lr.t'] r fl-u1jdlJrfruu;r{a01uni Ji'u ni1 lf,.i tnl Jt ainRro(Graded Furrow)

r-: ;- -:nnllfr0rLunl:l14u1rr1,n0.3ruo1rLa'roryr rroT0rol,.l([ 1!flu1]01] ruuu0y:1L nlt !tRyytflrt.ma.Ji 0.J

d rt,e & .i r"'. rlltflaLlju]u ttl Rlr [flu1] 0L ru1.r 6111tu0 0trru0J'oJf uuil lutu'r'tuq 6latu,yiflttvr0(*u'][hflt!u]1Jd1tr
, u, , i , '. d , , ', . .: 3 , :.na{ian'loirvirliu or.:ril.rSovraa.ouro:orilu",r*ro-lo'nllio,:'fiodrlrir1fi"on::a,: ::rJfinbrL:',,,]I

io.roonluurra'ulalrfiuuaollflu:rJfi o.s

^^-.-'{--q-? q.i --i cd-- ; -)^ - x --., ^lll)tOt Ill'tr nll [14U11f UfllL']lrtt toflr-]'{UrYr n'l'llJ R]o tYlYl'l 'l l:J U n tluyluYlYl[:Juo * 1']: 'lL

^ ^ )A ) - ' -, i.r., - -\ - - s.
1r:0011Itun1: tto nl: ttl.1,tttlattfi J tl{t'1:?111 .11a.$nl! dn t0][ uQur]:'r,rclnlr:u.n:u1-[^R141,]r l'rt'yl
) e ^z6iJnorIn6fluttnlovnotutnonr':vr.roarfia.rn"ul orrorrrrnrorr uat rialu"rfio nr: nh [t1r ad']J:urt:.Jdu
r-^ -l , : "a-:. , : - , ,i ,J ,

l,o olryrlronl:L[lr{R0!yntulnotra,nJ tl)][?ru1tl{t0,JY]RJRI'r tl1fla.J T2!nu:0.,11oflfl tR21 tl83al0na

I rr:ri'rivradr;uor'l lu6uouuro

gflle.s ntlfirhmrdo,r2mruuz{slour0u ( conrorrR FURRoT )



ll6

.tuZ ^-t " -:.li- , i
lr tflon2lxtR0lt]utt1rtou? fluourt ltr lo nr: tl q.n tu[1.1u1v fl '']u1lj]lqYlYltufll'llr $10 tnfltu1tfltuoYr.! fi a J

- 2; &olu1a{ un tfl:1v1'ti:fl ]u]:n lut0 J0 ]1 latulnua:noo']ulu: 0.rRu dl a,,

nr:lririrvrrria':nou uur ra-utor rffqflortur: nhi'rT!ficfi onriluunrlrirfiornntfia 1usofi'tri
' s ^ -jr --

fi;lun nrarinuavrfia6rmuro runar.rou6:6urf.ra o: r5tro c ro[6anlfd, [ouT ,u tofi1$rnfl?ltunloryr rtu

. ,- ", - z i ir,r
rnu6rai$uoRR::aiflriluTaJflRntton1till{outi{a$ulufl?llli]otTno,:}lltYlttuo?ltnq4[0'ttdIu6l

ii|l
[],{Tt: dt0 LhoauoT,lun't R nt: ,mafi0.J i6i fl'rlrtL':a Joouo1 ttunlotmJanv{um ttu€t?:tRu 3 t! a) ["r r.[61

- 2 .l.i r-!r --.: -ir* . ,;
llonlluunTt uouo? llJn]oUTU0\ty{r.tylyn!txll1[ou?tucliuxu LoaR r]yt ):111o,r1!trlj,tll1,tn?1ruaitln t!
rntT L0]rlt ol,{:?uolr!'t nrura% 1[':

-)a ). - r.l1) i,UnT tllt1fiUYl!fl'l'l! nlO tYn U:J1R fl].5 !1lu'l?11.J: A.l9l0l! !lU? [flU1lnU IUUiv tflO n']: RO t{ 'l:UAU

,.-..'
fl 11fl 1: truTvr'r J:oiadro

.j q q-"" - .-: q ,-, -'2) lJo1rtuf,tu1rRtu0lunl:tllu1o rvr;]:'r'1fl ltu11n tr aer'r 1tl.ru']1u]er [v nlTo.rI',lrnoun:autu

rum:ru tir1fi';11$nhJiJrJnruia.rlurroraiu:?or5i uannrnu&ug'loor?arlunr:1rtrirn.:l6eirl

s) irJ:gf,nf arl,flunr:l?iiifl't frrurntri:*u nr:rt.:n-lunvhirl'rorirlnndo.r

t ordu
1) r:riara auo12 no:rad[flr: ail r rhr firlr n'urir r, ui olunfurr,rorn:0.:fia{q,rn'illilqia rfi6il

, r -} .X
fr11turJtu37ttulll

z) lufiufifiidriern1n rirduaro dabirfio nr:luod'urirlio'rIIn: !fionr: fio[e,1iodr,:1uu: l'[d

3) ni1rrurln a ria,rcvsia.rhjurnrinrfiafio:lei"r:rurlrdr$6 aoonl:llouhirfioduo:ru

r) cio.:nr:ia'l::urtnirfiinlrfla.: fi'uarjr.l6 tfiofil::turstirfrru6 oaanlrjldlouh,i!frontr n'o

t 1: au'l ntu u'r.nJ u

s) riruilfirr..;r.rufio nr':"!'arBr!:o.rr:ria,rfi16'rtjia ir:r!'irLflofirler!!n-lovtrinrur:01t"
)-

rfl:a,ttnlnn tnan

o) o:n-a,rfi nr: flo': niu nr:n-o r.rr:1uq n ,rrird'rg rn'rrvoa.rrir flio'rtrarotrrtn

z) 6'a.if,noiunr:?r.Juu?io.tqriln t ort',otfu nr: nnun:nr.lr,oru6uo:6a.tfird::aortu::fia

:31".!

. ; - )^a ^ . ; - 2 L ) , -n,lE) rn- anr.J afl l,r lunll Rn v{:luou lrnr rfl:J rngln:00n[n!?!uvlunlfl]runflo: {Ta,rvl [:J&uflo
, 2)

ouo:.!nn1fiia,tv{un

1,00



1t7

r<o ,: r dlI tllil lYll.t:O{ntAn (Corrugation Method)
--_i_r-!---- -r- , e g, r .l ,- t r .i . ,: ,
n tT t1,t1.r111't,,tanfi tn nruunl: tllulrrny{i [0u t14u''111?lJzu?ou[1'{u JIJ] Ja?u loun,lllf{1'lrafll lU:DI

-\- s- E ; r-t-aE, -, ) ;.u1rfln .l u.n3nu !.l0u1t],,l1nnuruuryutt1't.tryt1 .l nu n]ll$9116qfl1.rn1:anotruuau .r o: Jii?l1u]o
| '' '-- ''" '! --- |, i & " z , i . r, ^ , j: . : i1lan:onqluurafltlfl30u.,:u::3$?1n:anq1d0{1ulJlnrRunatfr*lolRia,ritrTJflonnJ'lr4B"irrJrrLfiu

rv; ,t.'. r-3tolu0nlllltllT to Ruflon J[n]

:3n:r?nrfiirri'a, fiirlu:a.lorinrtuilatin'lrlSlrnrrlfi'do,rnr:irh,l'rdfi, urflJdnrrfl.]r"r-mio,J
Y "r,r - ; i -c-i - )- - )i. -t. - i.-'. !. .,.
u']11,1(uLuou uJaL:rJoulv\ul anllYt llltn:flaiff,Jfnton:tfiu.la!t1l [u [1to$Ll,lal]1u''ruu lun luo.rus'tu

' tir o , . ,,; :, q,. , . c.l j -r.l r':0,t to0Uln:'rort? llotU0u'] l,$n t!nnil0]flT0nt!N?0:E]0.Jeoaol1n1.: [11qtR,:!t{oIt15$tl,nnaanfi'ruia ]

, ' t . r : ,.1 c.-
LUtu1n U:4tufl 3UUn0i0lAnl1!T?:.JU1[1401Utu I lf 0n

: ir,:a-nu ru:ra.lio,,ntfi nuff olh'lu: fi 6.10

SrJd e. ro nrttfirhnrGo{ar5n ( coRRUGAIoN )a

nr:rdonlf nr:lu'ririfflrr.rlr:druirfiufifir'orurarormff[irf,LorEu'j'ln 1 6.:

, x ;)^
8 L a:LSUntta:! 1{Ofl !lJl]1fl1ln fl 1U:! viqYrnlJo ] 1tu 16rrYrltuf,lJ'',]rA!anAr00:lt lor11:raunu $sl6D:

. 2-
o:lfiio{n16nf,iin?ruRlornryirn"uoflaounrrtd'o.rhilRr:luRd'utruio,:'[rriro: rilqri rr] uu5 arim n:J::r" rr-

nr:lfiilfrirrurfilurxodfi unnn nfinor rialf'rffo nr: nio rt r: odr{rBu: 116rflr;a

fl'lr r1.1u'rrl!uurr,MrR'ru:!firfr n n6iu6ofiu fir ur ru[r: froui ofir frrJn nud:tlaia.:i nr': te
, - 2 i,. r *-;

1.r:?UOUafl rnU$Or1LAr.lf,c',r1 rllU6rU t{r ff1ul1tu14m]U: A1,{1aU 6r [!Ul'{t€r LOUnalai:tllUltOUlr14

[otuuaunu

6ufrrrrr:riunr:lririrrrliaro16nfr6a6qfri rfioduay r5flooud.l6uriouri.rmurr usi'hlrulr:

n'u6ufiia'o:rnr:6lg,r i6flo:1f"td6flu6udi nr:uorn:y uurraii'.:ornfi6uriJ0ndr u6'r uri.l rr:r:.jro:fr
.-e-.-a-- .- e !ri, ! !r' r.". ; i , -."",.r'touYtBlJHsnu$''t urtJlnun yt'i1,1,100n]iuon:t!!lt,JBn lo n1.5 lfiliirruUfrotnny ltrlurr aJfrlftiruLL

vie,rflu6uul (Graded Border) lut or:firiuf,lu-,,rdnaqj rfiaflolfi'ui1frfi'uf,r16'fuo'uo:raornnr:fo

tnrtootir tnioor,,ir riaoiufizIoun:uri.ru:.16un'r6,rlriiruuLvirurflufiusrr
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r ) rtrlr:0l'floiniraio:rnr:arrirvr"'nurorfinun:rurolrar! rl,it1!'i'rfl'u.lirBo-oiiruiuia{fi0y1fr
'. a .i , '. "lo.- u.
u']o:.r1111.r .i tu},{ol$tulvnLao:1n]Tfl lll'tYt [o:lJ [0)

z) \jeia,rnr:ar:rJirfiufir,rnlin ri.ruturio'lfifinr: ri]ofiudu6'rflo:sllrrorurlrJqnrrn:Lirirl6

au1.iT10 t:1
. -..-"-: .id{--s) oilt"n*r fiufifiloi:'r n rr ri'l'rli'r5 ur uR v ifl?.r tuara !vrd:i-r rs r o uri"l

a o n llu u ra :1u'i 1a d r.r a nd'o.r

t orflu

na v Lvr i:: flYrtrn11.{ fl {n l

r) ci'a.r nr: u:.:.rulunr:lririr l r n rn:rrrravd'orfinr:aoajo:rnr:lri'rirfi::o:nnroir,:1rfiolf
r-".; : - -'" ) r,- )

n'r,tuu']uuf,tr1rRtu0t[:tun1'5R0JIRUu1ll,la,,nlntu0[RUYt]ut0.0aaflluuaon qt

" A -t d * " d2) tuanqlR:anotulutornnt[nrou o.iu1{0:o0.3tuR1:6:1urto{rnlJ L'].3flTJo'100t0t0't?111101uo:n

-,) "q-- L ,- 2
n f, ao1}r { r't t}rlet a i f,ut! n a l!'t m u

. --h, - 2 )), - r r;-- 2 -)-s) ir'fllirnr:r:fufiufif iadrnrr loor.Jn6udro:hit{fiufiufififiorrrromrrfiatrnir r rr]a5mu6

c1 1l'rururr it.lfiufidior',uo',r,ru,nunratrlunofifirluernrn ri^lrlsalorirhi'rinnrt?io!Eiy
, 2 t-

autnrutt:suu lo

q 9"o cl Ya ant: t14ul Yt'l{ toH'lau
(Subsurface Irrigation)

nr:1fr'rir nr.:ler''fir 6u rilu n r:1frr rr urifitlounr:u n:yolu;110'6udur:rhiarrafirlrov'[uadrdulr

{::d'rnn:rnt6' iirfiu::eirrirlffiualoirri rtdfla.cmrr 6alotnr:1firirlun uo:lounrrlfirirlunrdr
' ) -ta-^ a - :.--. .i. -: I d

ttlluYla.[ JrJ,J tltoou 01]:J6rnlarl:6i1lu1t6routu1 inluqluuotaut:1r11,r 30 nJ 60 t6uortu61:rn

fl6uatiniua-nu nrvrol6uuovn':rrL 6ma.rrr nfird an rirlo'6ua:lu01:Jqlocirr 1 lutlo:rnlounr:ao

"I"L (Capillary Action)
-;a-^r .-:. :.., )^ ". , .-|. , - , : 2

ntTUn'5 yoUu'r toou l.oun]f l.rUl tuoUlr[!Uy]u!tuRUtulnRltn't: ttllll luYl a 0qnnn't'lu0:1on1lo'ttu

rtu1[fr'u1o:Jlfiu[flurvuv ,J t'r.rrir.:'r;u'jr,ln rudrfirvoia.:trjlnan'uourfiu'lr]finrfiafijrrirotfll 1t01un

6r rrli!-flu6qunv::r ru aan'lo'odr.::rorir rfl a iuqonr:1frri 'r flniL€rtu'::oiurir1ffiufl16or.,oianir..,q

a,rri16.rfiorer:rarJ:;r,,ruoorr,:rolrirlunrir * a il rio 81u': : ofu 6ci a.r n 1116'

.l - : ,;..r,r"^ t , , q-- .li ,

ff''r1,r'run1':t?{tJ::0ilultgtoutouttytDT.trlJtltoouuualntytun:ffJU1n n0letou{'tfl?utu I n ILu

via6uurro;al.rdnrl':lu'r ru 0.60 6{ r.o r!6t'ritnfir6u ioruarornrinfiourflu[ulrlurutiuuftttururiu

n?r!Rioryruo.niqfi' :tsti:x'il,ryion:riarouln6'in''unado:nruou::o't.iiiil6Sukiirtr arilrul a,:vio
. -- ). ..i,'.,t"-l- ", --,). :.' a {,fl0tllnuflYtYt1fiulvtR.0u'rLunlJfluyl fr1u alun't JR6t 8 t1J]?lul'tila,i11''tl.lu1mT:,Jluu'lYltu tfl[nuflaa an tu

r ,:
1uo n.lri r o:eialfi oro r:611uo tur r oiu d''t rdu16ur fr-qfi'L uLL r[r n
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vio:oiu(Mole drains) uiaviafirfloornnr:fi'ur:nroafnrnriourudnfifi:rloa'rannflul:-[u6uu'u
.d-" ,: -* u r': n lftririrvrr.: lti6ultirturGr': niufi'uyia uEiH!i rl:.iqio fl'lairu nfin rr':r::l':tn4'irrioer''a,lnr:':llro

: - - -t -"" )-iroo no rn6uun-,lo r n fi1riri ror rr ffnio.l n r: ttd'rn"no;': turaaa nl6iurn

:rl':r.r#nu ruyra.:::uuLirirnr.:lffir6uusorlflu:rld o.r r

^^--^a-^q^y c.i ^^2 " -^-l-:^ .l - c-2a,Il l)[6lUIltIt nDl UT2tulvllJlEfl1U':U0UYllrlUaOUfl& ltRtuo ltR:tuO1]tuR]tuDlt LylU?Irr9.l1u

, )..ii &q c ..1 r- -l^-,'""a, r.
toturnvraYrivll u r lr4arn lBltlr?:1lJuB: tuuu']o,t lot?fl[-? ttay iyo 0{rlluouyl u']qrHlu 16!1n}-arr

'5:OlJU'',r L00UaU lO 110',5',r n 5 {03 Yl1I,1'rfl1tu1t nOliJfi&:: OUl{1lqrOU tO tOUtu n1: fl ru r flUU'',] ttu rr',r nun yrU?]

or:o:i5or unrrfialaltuuqlrt! rta'iirfrirlore;q1a;fiynns:n lfuli unirrirrn-oi ra:'lioon6i'x "r
a -A .;

rlo ltu[uL r:nLl,itfr]ul ;0],rTuuoual,l 5l

. { ; : nr - : -r,a ^ ta c .
1l nr:[u ]rrlllruR'trr]lntt [ofl]t0ut1tu00:1n1:qtu1]d,lu ]11t tutlrouR.9 *qltuo1ltu fl1tul:n[nLu'l

tJ louau ,il It !14 'lt RL n l: lU1^''l ?l1.lt,l'l6lU

z) irru:nnrrqrrirloi6ulrioq]lu:ro-rfi ovrilurl:vlat{eiafitfi oruor r 1'ld
.,; A

3) N I '1: fl flJtB0U1rU0.:0'1flfl'1:T:rBUUaUtu'lR

n) n r': uvi: n:: o rm o.lruiorittfisrfla ror no nrirrtou r'h.]iiau
. r!. irs) r : uu lridrvrr l lei'duarnldrflurruur:L rsdr16'd'ru

l,^-...

6) fl a.:nr: u:.i.l1utun1: !fiu1u0t/
. . o;i) r: m! n'ryt tuR'D [uu1ff,t

t,0rdu
. ; ^-Z- rx3^ -ii a , ro a a - irur) riia,!orfliifldoinml1{il!-lrdufrri]6uellu'Ld0lnfitarnYn'uultaouau ttllljo:1n lln:ouo:n0,1

rlor ltu d'rrr r: fr thil -Fr turllu lool,{ofllJo?t onuuontl [onuvrl{nr u Julnulll.] rYllull
-'" --L a i '.!- { Az) lourJ n6un'rfiufifio{tir':r6ulr:do'rhiriri6flrriiaunlu Ilvriuaroo:dalfirfiofltyvrrt5a.tnr:

r -- I nfru t'lrlr lo

s1 r.irrnr.J:rnruor6'arfiqourry6 fio:uiuo:rfioilqvnGa.lnmavflrfla.ttn6ouufir6urua:lqtrro

)'tn'lru Lo

r ':' ' ' onorn6urilurh:dr4) Lhn: t)4YlU'ltdLTtll)latulnA0aUlJ1n Rnto0.rtunlltYRlnrnSaa

s) m:iarEa.rsl6oaroo:'[risrjrrsrofi'rvuntjrrrmncnrnurlrld6ulfilupilirurratir'railrrelal6

^ .1. ddly, J r.Xt6) fl rtur':n ttrtsii'!rfu[v10,tL1'ff[o fl?nffifr4:lRnRLtui{Tfl']uuntr'ln8uou LtuLl4u1:vlot l!lu1[ou

109r

'lfu
-r".,a."./) ljufrtllLIR14t[&Jnttotti hJyrl Jo:tn Lof ] n'r'r rruu tlrqlYrl.r 'touu: a t[L:Jo6] au
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nr:1#li'ruuuYrier
(Drip or Trickle Irrigation)

nnlririrruruaorijunrrlririrurifiifiooloooufl.luiarnru q oo!sfir6ufiialuno:rnrfu' lnuIr
- i"r., .i "r*. i a 2 "AoT lYltllUU UJxl n'!,i ar 0:Yl''l [14o1ltlll1lol:'lnUuu]fl Iffturtltr{ll, t? IUR'I'l,l tlo n: Y]'l ttlOUILt:,lO Jfl?1Utr 11611

000flao[1a] touL Rerrrfl?9116rui: u.l fl R uo0: i 0 61 11[tlt{'t r11]uu u1?1tuun9l1a't00ia0tu:1J1J0irunou't

rf,n 16,:6oornn"rden:uro16nfrd'arnr:u:.:o"ulrjr,rnrin mi orfluuuoriruiaarurirrfin 1 filuoornyia

nrn6mqrorn'urirquinnr,,nrulu r 6r z infino: ra-r6ouSaviorjnrr6 n6o;rr.:h1uli rr nrlauo''u
q 

') . "" ., , , : c* . )14! [0utJ ylotjB] fln flu'5 0 RruulfiJu10 [u tut nu I u'ttJt 01n r oLh t r turilur ai 101i1ht6flfil.[n i1u?u
2 ,- - Z a ) , , ^ - ^ A " - ), iMooll:0maUnlfrftn0tlu00nLa1uuayniru6ra.JRlTu-ru0.ci'it ruo.to1fl'r1yr0fit0 ?o6tu.ln't wfiotBli']

'. A* . J -lJ'!uroraR&1n u1yltTn.l610.01./:rca'rnoynat,lrutoyt0ttu't0ooufi2f,,6t$ftflatlnt&6fl'[o Ll.rorJotloioo.:

l riri r cir uroi a l n: a.r rfi u ria u

6ru?r[rL]5nu ntl Iuu'truJUunl', nrri]uountu[ua ni Id0oauO i0uaaur].0uu1u o?: liluoufrI
{ a r.'. .,:.1 - -1t,, "a-Ysn1t [ufldtuY]]Jor]uljl.to r1.10\tnln2tnlf |,fiu]liJullul,tltou 6i 6lufl tt]: iuln0 g riltfq1'|'fia6! d na.J't tu

- ,-i 2c ^6urrnnirfio:lrvil'l u t:rnrlt'nroeirurir.l ri rlforrtfuluduu n: rorolllhirilgn:rn

lulri0nB$rt1la{:tuulfiu]lrljI11Bo unya nts u:1J 0.011?0'tuu'],ul.tnuor!fl9,r'[itu:!fi 6.12

^^-.^{-^q^Y .t.i : , ^ . - 5 ))Z !.! 'a dc
rl l:tdont"U n tl tuu''rrllUur14tu]Y 0g10unR "rl1tuv{lrYtllu rfl'tu:lJ Lx[{nvffua']u'tu0 ''r noul0

t^ & -ln10'lrr1,r.r R ru'r:0 [1J' looRlJourn 0L Yrnguo11610iolt']nn'rouuutl n tl lu nFn'!Yrl,tolulJ1.:0v{0fl&a?T rvrlt:
^ ^ )^, 2 - , ) ",os'[d'r*flftnr,nruxo,,r-Jilrn':6uffriJuniunirrn'ir 6rriJuanhisrlr:ono{rururirirarir(emitter) n.r15

rfla.:rrn'irnr:h-iruuuii:ga:rrarlunr:hirirsr:uruuriL;fir1f6urflan{lrfluuinrunix ilulr:
, : . -. ). Z . ib d Z , ' , r..

ad1nE.rd1$iuIirfftr:rnnuBntdann1't1{0unflxluiuqnagoRoot2al tiu vnnll!flnnl{ 'l ouln lTnol

nrrlfii1ruuilt1fl"6fiufinEuei'ur iorrfi'u rsirfla.rorn'irrirniyluo*u:nciauir,rs.r rirulnqhln-nrdan
c-- - I
ldn-uihfih'arnnouuxuqnHiu nr nhiHacirr 1 rfl udu

r r.i , 1r- c d1. u:Yf,'1tntY{ lunl: tvu''1fl,!r1n tv{T1c11fl1ll1:nfl2ufrutl1 L6mmluoau ttng!n1:fl0]rflu lou
i - & ) , .- : ld , r-l ;

RTrrYrllUllBU O.IUU HBHflnOaUU,tl.mgUtr]lnflJaJU1?tItl{!1nn?1n Dl,ttu1raUU01.r 1
r-? - . i-: -.)-,2. A1!ttlU lUn11t$tl1[aall't'13 tlrra,rflltUl.titlUtUA]: t?tU'trln Uo: tUnatn1:U:.ro['nlt2lltj

fr(Eminer) urnr fi ouuuudoilao
c -Y3. flrrrlrolf:iurrlri'rirurrflrii]aunuflrrroi6u 1 uririsvriou I ni:rn1r1fii116'6'?0 Iounrr

tliu'uu1,rTofl1:tn!tll1RlJu1Yl1nYtaoan o.ttfiTa.,fluu'] u:00nt1'lYt'l.roum410nr3uu

+. \liflqnrI:nihuioulnidrdarriia,,rlnnl:liJu#unanluruioulunr:lutruuudnda0

10n



122
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5. aoflquir'ioinr'5u in:yo'rm,ai?hr1+!nufia.ra rnirtrfrhiurifi,royriJunfir6urfluritr ruuor 1

Irluu
) - r r -i,6, tturiN rUfi lt:0.1fltutt:ltlltuAUtUn )l t 1.11{'l ttll lr fl OrJ A U

q-,.v
7. Lua,:i1fl')r oom'rnrr Iuu r [,isJ1nvr oSo r riolri'rfioo'l r ru r f; r u1u [[ri6uIR r lia 6'rriuaro ri r n Dlra

rir'[6'Eroao zr ri'rfuolotrhiti'arnaflouo :ru:r?a{firirfisrrurugiufio:iHnlftrid'o 'hi:::run,:rirruro;'"
t1.10J 1.1T 00 a,tfl tt tfrl a,: RlJulLn,JUt fr.1

,i i--8. ruo.Jornn1,[14r.ru$fl;fr1:rofi]oun1'rrJfltul f,lr ro:fll::fivm^nryrc,:giq16ur il''unTr nr:tfrrir
*i
o,3uu €t'l lt0luB rfiTuuuLtnt d't: tfltu n03 Ro0 nolu

. -, "")-9. unr?uvl?oluu'rtr,sunog!f urGa,raoqiuuo'r :t!ugn!::rrurrruflo:iorunr:lt",:rwu uru

?{0 fl3r01',

10. R ltu'll fiooto\t Ll.1Yl I n]: t1,111't ttlrl ao ttr{tuo to (fuu't n rIu t14u toltun tuuorln'tYt6l.t 11 u:at$ul

rflacrrtudur o.:6u1urto: r n oon.l6 o::ei'rufi.rrflr"du
;-l. rtuuu xrr:anoo':rnrr"r ma rdr s'rtlflu6u rl,{:r:oio:.nr:l urortrir.rrnyrofrarri r1ri6i*

r'rh nt :.r r ilur i rr ru"nri .r a ri ua-r

._ .i- -..,. l -r. --e 4,4,r L - y, . )-12, [Uo.lClnUtU l tUU'ty] 1,11llnyrfl 0J[ 0I,uto8fl1:T:ll'tuUa0 d,tUU n]1B3frrnOirnfrofr60tj]nr-u
: q -1. -'.u1tl{r1o:'rnin ltuturnL]1tuaulllJU0u 6i yltfL ]i1ntlun.J!6]!1Fu

lJOldU
',q."1. tJdtuur6aJnllooouYrlltirflutrrn 6i tutLntt dooumruo.ttu'r0tno: noun:]u11{u.m !1t11rr.l

i rr r"r : - , ; ;
riuorourilr'ld'toonr:n:a.Jd.']rfiuriou aruao6uororiiorlrnninni:ri;nirALIfllo,!q:lordi $;ariier.l

lrornnr:*laroirroiflr:rnilurir n'r:qoeriud,rnFirrfid'ri:ru:!ro'rurlururiauo':rovt:.r fitoro16fr

n']1tutf,UU1fl tel

;-, )' n - - - i qz. r a.:a rni ru5 r: rufirilo nfrr.'[ nir.n':r.:rin or rturtMiuto.0rnfia6.:fnor rfiefiqlu!3rr tu: or,

uamr o,rff:ufiriJ0n6qi,rrlno: a irrn: ora,ijqi!'sn:ru6iolfutd Ioorqnrl atiuild'ririuhiurnvrafi o ,.

r:0"r.:rnfioaon}Jb{rf,u!lorrn n': fioi lnEinfiarofl a,: riulo"l o u n lrl d'ri r1u: rxi1.,q?rJuri?srfioflo,: rYu

iLisr:ntnrala'rrndatrnflouurlr:rnfii uioaroosoiarinr:lgfrr.rtnfiaaonorn6urflunfio:rro'ru
; , . "". :- -, X t '3. lua.c01nlln11l1.1t11tlu]J:l9rllo:tuuntulrelt]lir.3L'1Jfl1u1JaiL16lT'lfltYlluu n]'tllin u']mJan'5In

d'lulll0J1.t0i)i ] nOoU Uel [UUl L? llru 6lJl^U DlU rnul{lUU']{n0n rr09lo1.[ [an']RYlyGiY lOTUfl?]!lfiU].l'll
, a-Z )

:lltt:t0.Jtltu1nfl1'rn'r: l: u''rllr n rau
,!+. riro.lnuo:-.ru:nriour"rrarrr,r:rroiarflo n:nirarradrr loan-r 1'[ :rnro:na 1 fii:;r.rl

xa t:nru[:JUdo,]ou ueio:un.rniruulfir6u rnriulun: nifinlrhi'rirrr.cftr6uriu6'o.rnnnr:rliriiu
)
7lril n



j
uytYt 7

" c r"" rrln]:nlilunn1: ll4ulllnlla

lunr:lnJ::nru niaar:hirirurif,lrf,olff,lriiq16ulnunslfHnnauryruflruru r:rrinosl,r)..r

fi'uflquril,rrfJurfrh:ra{nn!f, r;ynradrsla6o rtol:6,rar:o:h'irurifu unglfi!flu iursrnnfioa

rvirln n'rltnyr:rrdrnauyr',rnaor'oifidalrflufiuu1o16"ir n1r!n rryllllusuoJa-lqvrdHnlounr:rfir:
-.--.r-l-.r r- -r- j rr. irrS . ) - ^ ^ :HBHnOIU [0AU1. tUUO1I ttnnaunig ll.ifllnalg lotIutlli' ijl{da.lntluiia nlfiu?nuy{, ou tl8gg'l

dlfl ua,16 :cnouxannffi ntiryylruldurias f, rfi r:rcla,rnr:yr:rufi i
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n'rnau6uluunrl6lriruiaur6uufrr cir fir-n161uu a I r: uo nrir i nir.r fi rfl sr3.u, r n
x ^_ " ", ",)douarudrurruf,lr,ruiu'mfirrflurolo{nr:udo6o fruun-nf,.ri: it,: riu.: rflu::ul 1rrnrldfi

. -Z q )
LnUUr,l0nun'r !Ull0lJfltnlc02!fl11u6,,44nl.UUlx''[n0ro]'r1i rir1fin'ouorlueiruyrrsrnii'l],inr:r'xilid
-!E.4,i-d,"nuo1{on?1[lu:J LlJl{n0utog1 6t R]tfl ofl ,tnfl yol Rn?1nuI1 n

riaufir:rirriouarrlo-rutrul ldo,::oy urlf6ur.ir rfiarioq nr:6oo!.ror:o:rirrnil r nfihl'rir
..-!-4-..P--a ). -. 2 ' - ^ jr, D .j, t . .., o , s.[nfi'rUmIlan ru:7lnu0,rr,fl?lr}nun.Ia0 Xdin1noo9i,r'!tJ[lai1 24 tr? UJ,rnfltr1T0 lrfl]ylotu'Lourntuuo

r .1nT tlu',ttrnyln to
. ) a - - )-
toso{iaioo2urd'rurnnrfiiinHfimttrlur]anu"uld':Jt.tum:iu6Rretof fi11frflIulorfi nuay r:ol n

- ,; " ;oannul llJlrlBnuteu]fl l0uunYlmulilco0nrfl-o,tro0glano'll dluTtlutiiutalt tl8yri']uluolt Su

fifurirhflrildrlluu]airtu6 rfiairaaiairr-rl6i roo ulai rsu6 fruso,r?,fl nryriuSqfior ru6qd riela

Capacity ua:rdadruloi o ulairsu6fluaovjrGufinrr#ufioorot (wilting point) nr:druiroaio'::

r:iiruoaurf,'run:lu[?n1!6sJ? fi'trIn 1z 6l : riu un:ri'rur nrirrir fi ajru161uiurir,, 1 urrilun':rr.ilu
, - - - )t- ^ a 2 . " n"" " i,- . -zr'rua{lou? flunllm LoatrulE t2 [u[ta{[n 5 a{10!r'r{ono2]rrduntytlu [$fl1Tn'']14Lon1: t1.1li''rr 1 totn n6t a.l01u

) - I . r,. "' ) .". ).' )-- - - ^frnLNi1!o,a.r2ion11r,iuo-?u1r1141n3rijumS0nrar?un''tx1{on1lIuu"]Yll uYll n flfluo llltl 0unL
i - a Z t a t ., , r.'. j a 4

rfl:aJ20B:JO.!fl?1rnUU.On rO:Xfr2t!fi0!faun'ir rntt:fit nruluniov tuurwott;.00,ro11unuIa{qL

lrirfiu o,as u:rsrnffi 1un1'n?r#uturofirnio.:r-ou:.r6rorrul'uov1fr'rirnvrSuonnoio.r6n'ir srufi'ou

' ! i- r.r ,, . i t - - &
fl?1l,i1un1B1rUi{U?1 01[J611ln1$YnO t0 tr.JnAU X?iU' flUn!l.]U?Un',2lllrl{Luouun uan0lnuu fl'l]u

: ,- - e t, e D r ' : e !' ;
n;Ioue 0nflo,ru{'uuaEnu,,urfla.r? nc nSo tuRlTH.rlulo.cliucirg Ioa tonr v o01JU.r floun'] luo'lu7l'lu11

rirfiu urlnrnroai rrudra'rfi'ourntrcirumufi6ainrnl0nun:lrrtia{Rmnl'rounfnurrrfiaufi'uroia':
2 ,t. c .)-.,^ 2 - )-a Z )a "rloa.a '.)?ottr,16,tfl?luttr ourt'Ltiolu Luntfxm6urijl-louluant rauflr,tuiufil'tutl{l'l tur t![1J [o0nu']naur

a A , i r, ;o ) y 4 - i----t! q .e 4tt:.ronfl?lr,tug,tn2l 0.85 Ln?u'inlfl t,rufl] lf 0l,rln:a.noul.rn'to]'llJtu?91 [n nalie Jtttn:0{]0
i - r,-, - ) - . t , c.it-",

fl 21Uf Ud20 lvltl',ll?Ufl UroianrO$:nO,tfl ?1UtrUn1$uOfl 1T t,lUl [OuJ110U r.]O

d-{v
ta io':rofl?1ux uql? uu?Et:ou (Neutron Moisture Meter)

tota,tuai?Bn'tvruofll: lllu1unlfiu.1JlJu ruun'11["d n]: n, Y non:301u14 {u'ln:0ulYlBU fi1n 1u111

arrl4ulo.r6ulouo:,r loliua-no{ir f,ro:auernsr:nuriuoaifi:'.!f, ri!r Radium - Berryllium

(Ra - Be) ria Americium - Berryllium (Am - Be) dlriJufirn:aur5r (Fast Neutron) rsqq!f,u

*d,r.lrul rion:grrutJruriuiirrodssla':laIn:ruuona#oat[u: xornrruiuluau 'ntr5rrfiu6fiT 1S'

firn:autfinnrsrfluiimtauf,i (Slou, Naltron) tunufirrad!frna,taflau6u J [o:flitiauouluuiti ar

.z ; -:au r altnl,lJuorl?{firt 1'tu2 u?nt auiTBa't!1r0?o lo ua:tua,ttlnao:1n'r:fl:!lonr3tllfla\t
- -Z X r - , it i - r-ll?olourrJuagflu{11{Irfl?lrnuIuou r:1o{Ro11uerff1ta1lnrnuur1ulu0''lu?$n2lrrnunanou tn
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,oioriati:l::nafiuft:lgr:firu-unnrv(i.tfi drhurirfirfluuuri.:druf,rcnauri: rnio'rn:roiurnc
)-?oi'll?1lu2n:ou!r nrrnurunrrvrr.tRttnyrf]Tonnr?oou[?niourroy0RUTToagluttyi,tn:;:Jan tfu

airaufinnr,r a d{ s tquiu,m: 0n :g!r0r eo !Tu6rln: unyisratlciacrnrnia,rnnoiufirn':autj

!11rflta.r?o

--'..- *lrrrtrrJiEmratrr
dftdillft rorhrturr

1d z.z lrrerrnrrhlnnmlrdeqfeeaJfi*la*rers
( NEUTRON MOISTI.RE XETER)

t- ; - 2", Z - c ) ) ' t
n1:[fra5an afr1r"oa']l funaJnl|lufrufrr$ly nn oi6a't [ffl?1ut01:oulln? fionnan't tlrl

1

rrnrttl lou txljnrm 0,rYt00uaRRll:iounlrYtoann]:?oo?lunuu::!1 30 r{unruft: n?tulin]n0
a a - ; - .l r ^ , A-, .'

o?Ttnjql0r0ul nurl^iaLa Inu Ln lfl5nflT1,fr]0,toufl ruqanr00 a.rrua0u tlj0 rflrouu1n YlaYtttn?ut q
; a"-

ruuraaRUruuNt ru10tflur1lflu8flfllJ 5 0I 6 t5u0$Jo', llta1ju]0tllnJ aYlnJRaarn:uoflnli10fl1]lJ

6ur a.r6un.rlt116'a va': n

;-
tl',to'rour101utfi10.no

2 , - )- - Zfl:v anu0va fluflauni LlJ Lura lu::ouroaI n1:'l0611'tutu aluftlolulu
,i, ro ) ' 2 - q-", " 2 ^ ",o'tvlo1lt Lolull1Hlru?urln1lrnlrrnIYUlltl,llllun''tu11$nllfilflaJolltlluuat! url

- ,)-
touu:u1n', ln lou rTtu! n 1fl R: l147rr.rHnfl tonon'r 12111

j , - ))tuo.tnln?1 um:aut:?11fl41:fltJt,un,l11.rl,tf,i:llilflr;t'luo0n l'u [ouTou tln]rnoutltoiitflr0,t
z, ^ ) - - zumlnr:lo toul:rlru 25 LquoluoruJooulfl1lrlru 10 rua:rsun tou'rlilro: rirfi:"olo5.rrflurirnrrl
z ) a.-., - -- -t d )^a :.,]
iuroam0nnauouYrr{flRrE,ux5fllr1J::lJl tu 25 LSuourE tnl,nTnolrlJRonironBroo1rl,o?llrtut lJ

iu drriufiin6ufl?rrr riouRrsuonnlLJtn'rirnirfir6uhirioun'ir 30 guirlor r!.rirgrllnrcuon

HV tXtT

SCALER ATIIO

COUIT RECOROER
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'2 . . ) -i-r-'0gE,rn?lurirrnm{orfluu?olour:?rlla,rnlnTfrinruaan t!tuu:ro1nlf, vl'1ltlll?fl:a t l?lllu loua0

n'irdor: ri.rrfuorruiulur.rin nrlnd.r n-rfirGu6rhisur:nlf,rnia.rfimfinfir-etiadr'rnnn'o'r lun:d
)- ., c " tr - .i t t t -a " t ) v-3 ). . I
fiiiurIJurrrlJl.t l nl'to0raa,!111li,r tul!0uInttn!0']nxl,ullu ltn?lnulnlYru r louqultofluonYlru{

)a a !c - -
u0n11n-l8 lrrrqnraoaufiIioglufnl$tutuollnfil [tif]oul{! o rrtr llJ'ou flno:u nfilll,tu?fiou

6r rflufirn:ouf,rtir iiauniu rY.:rfu nl6ufiuirro:.J:vrnvriadrrnfle :iHnciarirnlliudiolei un;

frl:t:rilnitrofiarriu:l (Calibrate) r,lrorrUs'r:r{uf,:su'irra'n:rnr:n::ohnr:3rmanfi'roia f,IYu

" Z - - g r. ,

0 1u?ufl ?llftrulanourllollutn0 l1.l,
) ' ) - Z - Z.- -!..arf,orern'irroTa,foo?1r.,iunfinf,l'i'Rr:i'rtriuoarwi.rfi ri{u-u5.,ihrnrur.,!rnunrarirfluduorlu

J-tu ) - -i.r,oafrlnlv a,tr.t !r lonlr1n [!::1Jfl1!?., u0n0 ] nruunn 0.tfr 0uo un:nBl0ulnool u r.flt0iuanuounn lI
., )^ t--.1 r-- - ; - . Z ) - 2-t,-

UJU?11lllx[tn[Yn 1 [Ut UaunutfllA.n0[r.ro{n?1 ru (Tensiometer) xtAlo:0n']o€l11r,iuo1tl tvll'{'l

(Ekctical Resistance Lrt r-*t) fidqlrlrunnlflxruai'a efi.rlrfiou rrfialiorntfisarfiutr.nldimu
- Z t. , a , z - : -0&I naJan.tl,u,a[mr RnTmo frrJTttnornlrru l,tflom rmotangoottnn TgMtu I utfiryinru nnl6rii''] nu

c,,Jr-.r, , - . --)nnru 1 nr"',rirfi1dfi1dmnri1.rn'urriaxefAu lflr,,ffir,]rol6uluu:!2 ulau l viaLiuJdauurJn'ruiann
2 t , --;n1n10 lu n1:201.tu2ua?1rfiunoDoo?1!f,f a{ou''t [oRyolnn2l?tra[.l

i- rn Y
n1:nJ:uu rYruununl: :srfi uYrl 0 l9l

. ) - 2 - -r
o.r toflRrLtftt tuanolnflnl}aannua]mflt1fla01.: lYu :,tflolRo?na'tvmu a finu fi?]uxuflu,,i7lf

fl? []t:?0ri 1n1 0l.tflur.lnoanlt:!llatna{u101n019]?oRltT:thUolgnu'nnuu 6t.Jul{o1€i'to n1:', v t1lu7l

- J , r-i &
kii::nr:fiogi,rarir,:nnn'al 6,rhicirrlilr ninr:1t"ri-,1oifitlur vuy t'r f,'1fl'u 1leinnda.:6nirger:ror:lrrinon
4". )-t-
711!.l10!nnuatnlfl ttlu,,a01,t tou? llt: a & a,t F1!a01,1 nltt:[14um?n lo01nn1020n'1T:t tuu0nflM'50u'lr.J']

r.1 -'" r -.ilfriruuonr:h'drurifriti'rijuadr.rS nlti''r$qonr:1 '$r [ouif fir:rir"rriJuosria.:r'lu

r ) n?rr,fllu'l:0rfi!irhkiror6ulusn:rn

z) {rurunrrliufic;uaulfirfuool:-flf,tdriaunr:lririrn*d01 (Allowabte depletion)

s) arudrnarnn:rn
q-i - , :a) a"o:rnr;h'ritarfil o"o:ro-,rneirrfiu1r.,r'[d'Lofl n1', !!r]f,., nrr: y rlr0 n 1n 0rofo nrri y [flulfirflq

- qo". )
0cl:1n1llru.nj0n],8 o{r.tff on [?[uo1a01,t?r s.8

s) rji ur nreiufin nluu:Jfl,r r!,i r: f,n
r"tr -.i.- Z ^ r l.

ljlOnn1: R',',tuuofl1: !t1u'] Loultlr !anD nl:riurou? nunun17y1'IJolfD'o?1uiul,0{ou !ourtl/flu

drur urfia5ufiarr.rit fi riaa Capacity 6rnr:rvrfluiurYocrniuduonurinuiahirirurif,r rri',rrrn

lbLFutunr:::ruaunnmionr: :rxgus'?vrntl'rfirirr.t'r nrruiudirufiooulu6u lounr:u-nrirorr#q
) . i .1. ru - ,- : tfirufiaa{orniuriaudrgrJilr nrdrfifitlf,t:J n'rqrnialuonfilfrr:oJilr uriralufiiio'td'Hi1riJufl?rr:iu

z t) - 2 ^lo,tnumu rnntutrn uall$l.t[rorufrufnrsJlt{orfla,ro1{r,rR1yr1! au frltuitunnnir Field Capacity
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filriio'jr6uiarr#uuri rield Capacity firnfiafirflurirFn6uluntJgfirirn'jr uiagqrdutJlounr:61

rn!Jrl,or1n ucisira-o:rfi uonrfua.rrrnlun::ri.rLiarlr:o6larl:-flu6u16riu ua:rfiorfluirfir6uriau
i- . -:fi5uo:6,: Field capacity filzci'a,ro:rorn: :vrurruo'irrfi''llllonufrririralu6uo':t-llu6urJ:vr:r rurvirl:

2 - t - .E -rllntlinl tJxl llt?r nun?]ulutolmanou ul a:l'5 u u1tuo1 [61uoT n tflu n [o? 11'ru1ufl1'lu!u1J a{ou Lu

Jr." ., i.l r..ng:ln onfluontrlR:Jtyll !: ar Lnne yuuflirlrrlmny ti flru:rnt:o rur ruluiun-ot
,i ir
fiamr!frrlluarrooa'mufr.rooinq6(criticat point) fi6.rrrnrfir:6a.rlfirirudfil un:rirlrir,i16'r

r r-i ,- "" ) ) :6.rrJ:;firfnryilunr:hirir rJi ur ruri rfro:ri'o, ri'in-o irr nrfrr yrfirorruiuro,r6uernlni nq6lrrflu

Field capacity niorvirfi'rirurunl#ufiuoilfioon.:16' (Allowable Depletion) riuta': nr:rirurnr
- t. - - , }- -

f, nilnunn: rhu oununu m roar:rrglflunouu:n*fi'r
^-2-- -)'t '- ; ^ )-i6fiiiiia6fi'ir'tridornrrrflior ofiiirlnrul,iJ d'a ifl'r', rr', J riulrrr nrin rruo:rrnno"a,ro!iuad

niunr:l::rrrurirorilff1r,1:0rfirJir'lfldta,r6u1urln:rn r! fl v n lr1fi Tr o,r firlu uoin:iu

n'rrrniroiarfiadrnuonrlfilil ttutnia.:riou:16.:orr#u (Tensiometer) rJ:rnou6'rU fioldrl

" q."., '^t- - ^2 --.ji c ) r"
LuR lxlln fi1$116ln1: lfi1r'',]ttnVi' tOn noaJmu touta] t?0t:20 f,a! nl{1fuYtl0 Ln0014u{ ttn3La1119]:11

. : , - \ i- ,.. i-olt tr1iluu:au1tfl tJ:v7tluYt[uLlfl l,{tq!s,t l'tJ0,teotlfl0'tn]:u:0uJR'1
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l-nn :rar6un-rno.:nr:trnl::nruu'u firfia,iovrriru11fr'urifirlrirTurroruovfi ir:rrunarvurv
i L r, : ^ - i , ) ^ "fi'lfrlTuo"a.lnr: IorrlSrurrufrluiroin:o:noroa.ltur-tasrnutuiqnrJvrn roonllrournouyro:0.Jnruu6r

..: a , { ,nr:trlr{lnrnootlJ 14,olJrRrnu rrouR s vri.r6uluoer: r n'l a rrurr n rfir-r1'i16uuo *n:rirlriinr:arure'r
i, r - 2 -i^ ,.,'- . .d.r ; r
ut tou n1t.r tu rnu rt6rr'r ruu u0n01nr'rdr1{Yrrfl n'r]Yl6ruitInL t] touur aL:: tutuoutiaq6r1u $url^la

^ : c-i
Rl;1r:AlntnA00An0lnou [[0vlrri00l1J6ru0tuunu1]a.l:rttulntfl:arJ ] 0uvr1l []luou n'rTt14urInl,tT

^ c -'.r.stJlRnUtnul,rauu l.ann.rfln yfl 0rrRBul ltj [ou[un]!lt [8tuInlu.J nJYl ] t 140'11 0 0 *J fl u:J T tIlI0nou00 0.J

tr '": d u.orinalfirio flrrio,rnlrry:J rulif .0 ui'Ln'l6iu1n ttn:a.i?i ]1f o om rwl o{fiufrr}irr fln*R:zuR&.Jiiqr

n o n.t01u

rl i r r or r.lh vl n vsl'0.: o-o u rr.I r1 #r uifi y

tnuune lnl ulrwrtnlqnllrn'truroll to0: l0u']01R 4 rlun.ro'runL Fa

,. e rnor ruiufirr6ooglu6urfi'.:nr:rfil riufusoFr.qonm r rrU0nrrd'i rflailn nfito:iciatJ

o'l rru6uo".r nsinfi6'ri:.lirur rurur nvrafit fr o v a rlr: nrirl 1t1o lr:uuraroor'loiir,rfil16ruornrlufrornuan

qonrrrvnr nn6'ro adrl:frErru rirornuueilfifil fitrarlilril6tjr,r nrirlouravnyarjuO.lfitfifi:rn6u
-. J - - ir

rn:rv6ulut-uuue;fi nr:oorfiari.,lounri :Lru!i]rfi )Aul f ri
Yq* - i, o-- a - ) z 2 a -* " t ; - -2. n1flU'ltfl0U fl1u'lRU'] [o0lu0U tul v01J Yl0Yt rP'LUlf',: [16: )n t0] 1^mrl{i tort LUlR )14Ut11tu0Un h

'i ., ^ c .."d a
llnulil:alOllJOtllnly{O IJOYUUo:111114:Jn'l:fl :itutnnatU!flO: rmrU

, -' r , ) - , ;a3, i )nlJuflon tuqon't:tvfi: m.t},rt0'tiivLttu11 [otl,!uJul,:d]urvlruu rvr:1:fl)uYF[un{ I

a . {.d- ; ,"
riulfluhqttnl*!fr}-lltrtei'ov{uadfi'ro.16r]:v na!uaruadr.16'runiu rtu ar'o:rua:3uuto.r.Ju a-atr

m:Culani*uhtr-luau cnnrn-nnmuir-nira$u rnnfirao.rniemn ,*r.r*#*6-u.furimchnnriisq

ni ajo:tfirJuon n,: n'jrdo: ,fin-u6l nirtrjlu6u a;ufirfiufro;nnrurijr"r.irfitGu (nunof0 luan.:nruirir

dmna.l r.riaflr:flrnrfli'ln,rLllu6ul.nr-rnrrnrfi6ur:rfi11i16'fioyfinndrrnunra:rnft aon1 5n 6Jdu
^ '" :-
5lr nrrirdufi*royrirult-tdatjluyi'oi.:raiadulinr(rffective Rainfall) S6uodrY:.rnrruiu16rao.r

6uriourluond":l

4. nlnulifllJttYllurn:o0,rnourullljlunyt7ryiuroun'rnlu10 1nn 3 [6].tr{0J0'rfl )'r€r21&t n

-.2 '. r-^ -,-nr6aodlq6ur[nyfrr'liutrornrirln-6u:Jiurru'htr:rnfin *n:ri{u.iitu?ufruuuau'l6'urn 1ulr.rrJfi:tG
i - , Zar'" "" ). J - & : A l
u10nflR11U0n lllulu11,lnaan01nu'r l u1Ioa{n]tYr,,11uo 0nLu uTTn!:tYr'ruv] nto 0.i00h1u1r'},{u

1616a rJilrnrfirfucio.rnr:drla:"unr'r:srurun:arurir:llfiificia.rn't:ri-ru:'lr-oar.J:: s.16atir.ldu rru

"" i I u 6 Y 12.
li r vr' o c aio { nh il r l rl rir r ri rt r r ra s il : ; d m i-n r ill u n r : y a il : c n r u
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rtrmflL nr:ouor:o':rl.lrfufurar rR6olunqr:rn
'" , -l- .
ulrJuYrv{Tu'] t1l tT to $TarJutsnl:

ruovfi ovarurfr u't lunr:a.orirua:lfr'rlr ri'n6'iu i rru

r,t ". .i , o, r<il: UIAlU-ldYlIYl0UglO{ [UtlnilT (Net Water Application, Wfl

- : ^) - q-,- -' I Z - ;ch &d X )
uTUl Ulqnfnocoa.g tl4Bnvltr (wd RouT 1flllroY tl,{un?luru1o'to1tlv{a lvolluu a?]N5uY]

Field Capacity r? ni! ?ur flrfi1.i'd''rl5Y!fl?!fl n?r tliufulo,rlndalutroitnfido'':t iur o-.,n6irr

2., ,- J- c i i r.- . ' a x'- 'i , ) q Z Juril i tuYroumn di 00Luv{l{Ytov [otu01RR]?rfl!:vYt1llt?]1uu [&iuu:']uultlunoRfl.rlu]'t1lYl u'ra

w w
ad

(8.1)

Ioaw;o 6a ilrr*fi0;rfilnl#ura,r6uLirflunrrliufi Field capacity r.riarfluarudufi'

avuo lfifirooro1!.lorn6ulo- (Allowable depletion) riuro.r q riluiliilr ilfirfrali.irrfuoruqt
n11U rIt 1J U1A i [n f, 0 lUo] U [lny Re rljn-JUtrRlt

a,i)-qe3-')",;,'")a
tuan01fl11u'tYtfll ltuu filuuunr:Jl{fll:T y t14u 0 t flr.t2 0tu louot., uafl0'lnuuu17tl,ttoo !, ttJ tu
1 a u .o o . t - Z - ^ a a ^n - ,^

fll'to1uu't fl1ta1rn a0 LUolguau lR o,Jul-[olu'tt4t00tuutnn 0ouN1fl :ril qrf flt1lllR]150toanrt{a L')

,- :.-i ^ .i
f,'r14::JO',r:Jq n',r rlJrJrul o.r I n fl a [u6uor'ru r]5rurrufrlr{rfi [A lff0n1:o ]Lfle.ifr t1tulu'r,iiuIa.][n6alu
- 2^ Z ^6uf,ritn'jrr.Jiururil [fian]tt:.i'rrtn6o (Leaching Requirement) uoiri'rurnfirn6oodriorri-rorudfi

,^ ^:'t,i'rrilud'arfi uf,vd'r 1n'[rifi,.luon 5:.rr runvrr-fr oyoi'0,:1ri'urifit froyrvirnilrJSru I rufioyrfir:or wdur o.l

^ X , q-i
6u ornnrrrufiuriounm lridlr,liJun]rr,rdufi Field Capacity mu riounr:1ririrfit'1.irir'l ao uJoilryud

?o'roxrudufifitd1'[rJ1r16' (attowaUte depletion = ao l) nrury6'jr6ufinrrudufifurir}Jl:i'loiErooo
u - J ,- ; ^.1 , r' ,j

€r11 Amjo.tl'ljoTlfltl1lfl:J 150 UU. OnUU!TU1tUu'tflytf rnyStA,] ttlttawt0ytrtfl! 0.40 x 150 -= 60 tJ .

riJqo-u

. .)", - Yr-
lun:flfirilunr:oYorrdr'hi*rifiufrrnrs:lBnof,ooq? rir w"o 1*alnr:fi (e.r ) o; riJueir16urri'u

- r"i & ta
rYrnr:ld'rirt o.:fitonoo0nnlTnlri nn{u rirdu.r fioydaldoonaononurary nflsiu!6u':rYuIl,

,- -i --) ' - -q-" - - : -)",nllnlul ul tufl Yt, Ytn Yn a., ltl rrR]riol 1f ?1nRt111.routtfl ']xtuyrtYt? 1 [u lunf Y]tuuu13J1?

,- -J'.., , . js.. - :. c iu, . ) t--uTrl flIrnet0.r[1lun[[:Jn.ru]0tfla,,u.]a t? fl1n:un1T5?d tl{ll!n.Jd { 1 fl'] 1:0140flrnu.r lo0?u rr0l uJ

- A rr-. o - -oanrH0 r? R114T:Jn2!OU6r2t tI IU10.rrnf, A tUr1r6lT',rn UUfl a

Wo = ET+p_R" ...................(a.z)

lurfla el rflurjiur tunrrl:i'rlr1o.:lir+fn riluHnr? u1on R15is rnu fi'rl nrroisfii p rijqnr:irdr:

luu nru#rlouyir l trjovfieirlilrfiurJ:srr1o{tunr 5 fiaar or rireir.:1 tilrtl{lua nrrfi (8.r) rflv

+
en

Rw
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r.
(8.2) alnn:,Janr 1ro?1!nfl$roUtrJlntn l'o llo Logy]? "l l n: 0U!antilqfr?1UflnliJuuriatuo',

R!nr:fi (8.2) rflurJirr ruqnr-fi0:d'ol1ri'uriu n.rurnn-.r nr: rJnrlr*fi': Liriu:.:udrnrru6'o.snr:
-) - q-"

drra:'uroi!,ri6urlayo n nri'rf rsi'ar1d'dr6n J:rJ'ru 2so fin 3so 0n6rlo: oruo"a,r nt:flaria:rouyru
te , & i q : .lkiotnrluvr''lrro (Total Rain.fall) fronlufiufinurda': fruriurJiu ru{yrr^frorei'a flri'un* o.lur

rq ". Y j gJ o v r<
lJ:X10JUlYl':14UOTngn0il l?lttfl TIU (Gross Water Application, W,)

irut ufiryr',ruuofia ye,i'o.rlri'urifu fi6arl3rur r*firfiolfruai'r o:r.irtfrnn q oolufiufin^ryr..lo nli
- : ^-' , t't'!iradrn{ouryirnTu iurrusvrf fioyoollriurifir r.Jiurnro-.:nai'rfioyrio,lrurnnir 5ru rruayrn-fr0:oa:

lu' 1w41 urrr:irr':rtjrur:alri'rlrorjrla rraroyilrnoo'[ri'u,:uvi.:araorl6irrrnrfiu'l rrrurl.r
udr, - )- t-- ilollJflauumoainl:01nvluYtn00lo:1jqlau't,,uauryrlriLuttu'rflrRyrtyr0yoa{tu[rny{alrn1i,n:tL]Jio
q"- i a r, .-:to:uu1!lnrnulu $0vu4l:sutSur1jst' nutatuf,[nuralurruR{aant! 11ri]un'r: t141i"rut]lr oeJau ni:
irxrruaorf,al Iagnr::rrurornayoo.rirlouo:,: uioornfi .rlLra{firri'ru

'. ). a N," - - i *, a - n-; 2t ,-
rirfreio.:rfioh"siru:*l n1'r fl rfirld.I'luoriuFnriu.:'lci'flayiuaurili6nt:lrirlr o: rtet r r':nl*

r -Y r -nrr aanr!!lrnJ?1,r!!Aulfifllftuut: f,Lq uffuu-610.:6u d'n:yru:nfil:yurmo.,fiufr nr:d.r1.ii rln:

a.:6 ::nal6u 1firitrda,: nr:6or.l3urrufirfta'tiriruilnr:aryi#adn:sio.:ron6'ruirriuqiunrnnotu
.-.,' , -c.i " ^ ,;ani6ofi!r10.:rfl1t f,nfrlr'rir rliturrue,:nor?nryuuorl,utasi?o:rn r tuora0fri0ru..loJaan'lt l *0;i
:truaotns:Ja.rlurruyfilq"rir ugin"',6oa.noe6a,:rir,rhl:llr*t':udllirol6l-al'ludr.i ao 

't 
,t1^ n4i rr: : u r-

s.:rir riaufio rhJdlrula.JI iyran trfr a o re'r'[r.]fi olfid:r ruIl unt:h6rLorno srdr rfiufiulr 6n [*nr.:
'"&

Jfiuh rJiur rurirninrofro:or"arlfiurirfno:urrrlounlr:lr::.lilr nuirqnfifro;oial1fiurifit n"rnr':atp

rdueir,: 1 fi0:rfioiudrururki'Iornr: ::rru uSolounr:r.rr: iu ruL.n*n8fi0ld'orlfiurifireirurl:; d n l
,'"r"..

,llyOanT;LUfl .rU1llditXU l 14'to:-ltyfl rf nl1,i:1Ul0 JR15tn:l:i yl'lh

n

E E
(8.3)

Ior e :yfi rf nru':r rl a,r nt:!n':!yru (Overall Irrigation

Efficiency)

nf lffOilUnf :1#fi1 (Irrigation Frequency, Irrisation Interval)
.i c-t a-i t :. t -n?1rr0tBnl:luu't1.1lJ1un,1011.t21.t2utytal1,ln't,lljlu1!!on;nTJ,lt0.Jltuyl![LIn,3to[r!]fl,rutrJ rtL

rot ) - .'r r.i .lr
R ljufr2l rt l lllu1tln?{! 0u1{yl1{.: YrR "t 

'jualmno fl:l n lun]: Lyu.n:t?'t'tn! 7 , lilu6iu a:1u0tqn],Itt
r.i i r"t a . '. ra"tv\:r11Jua0n!o0t1nt:lru'tuanflrunyn?'run'rulr0tn'Lu1 t1 tolaJoutumottn laorqnr:atirl0.lorr

Field capacity 6rr:6'r-rnrr#ude oinq6 (Critical Moisture Level) uioorurdufio;uadfi.firooorn

w
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ou !11tt touuraJ

-i . -"" 2 ,-
axrr,f,lunr':1 'd'rurifirtfio1otfioufi,:orduadnirqonr: rnrt gnun;'::urnr:roirp16lln rflo

, i-- 2 )q- , ;-u' ':,re.!: iri nlmrrv{r: aflfim2ouaLna.r[o1]rfiuR,lrv{a!uLtno,10nunv6ruaaqfllu'rrosl,1611 [o o.$unis]a'ttuulnl.J

n:fiar q ueiriaro:&.r rfiafitroi ur6rloua:i:rnt$i6nnrhllufiurrniunruiriunr:hi'rirfio:eiau l nonl-'---- |-'---
:,A .l : ' -! 1-"" - 'r""".oqnli?1{0.11}uvoono0r r azuR!:t t!fl61')'1tu0[un1:t11u"]nv&onn0nlY{:'lll,{xIn11tIu''luau0n tla:aln

c,- c-t ) ^ " )
L 

'l0J 
11.11r1tfl8r a nffn$latnLtnfl')

rflorlrnira'o:rnr:'l:i'tiro:r fiuurt a.J't:.loru:vuyn'rrrtirutdllerrlalfit 'lunu oonuu!:vlJU
- . -"" q- , r": ) * e !l'1:1 !:rrlunY6raJd )ui0n11 lrTisoa{rqrHaut,:r}10n?{0tutl,rmun'lt[nq1ll']nnqoo2U 0.tlll{

.r r-'"t . - ..,q ..:.
oTrulrulmaJn'tt nlun']t[],ru r[o0Yr1 ,J tlJ0{ tu rfiu aunLo ] llJn lufllf |lru 1ff11.1'r!nlra0nB!!t'ltolj')

) q-i " - r.: , !r ,

rin nnr'rFa fl'r'run= [unlt [1.1ri1d luilJ fl110a n $L'lr n Yu!1u0 nii 1u1uiul;]rl'11.1fl'lf ll'lulLloBgain lr!2 'l
c -irv$uao:1fl't: tTu']fl.3Ro lll a

FC.CP
(a.a )IF

ET
ma.x

l*rila lp rijuorrru6lunr:hi'ri-r erru:-raonuulr:vLrL n'nro 'rvyrru FC rflq,irsruorr dulq

ilrorrntl Field Capacityr cp rilu,iruruorruduluno:rnfiloinqF(Critical Point) uar Elmarl rflq

J ir r n]:1ru'r fl.J m m a.J iiT fi an

o o l'"
i 0lJ l l5 [Utll: [14 I,l1 (lrrigation Period, Irrigation Rotation)

: aL r?i Iunri lu;rurru6.:o'ru'luriuda:1u"rir urifito:r.,v1r vrn ur] n {lufiudddrnuolflouiair
I ,fit tui t{ul,tr u at o:'l n t: t1r u -t 

R J R o

- i "1.. - -^ : i , r :
rufl.JalR-r'r l 1[u;1,1vlnnrnr nt:tTutu']nmdouu&)ututu0;uuiutln?nrl01lonn'tltio0nn11u]

(critical Period) 6 r n rrar n'[rja rlr': n fio u li r r rlf'*rifitld'niufi'uor rr:eio o nr:luri:.16rrd'r o: n:: nu

^ - & - , .rua r , . i'.: ,..{- , ,,
n:Lrfiou6iaflflcrfior.r1n d'J{uo roia.raa n uLnJ:v1rlt0i:v'}1rulr.r'inurolu {nafrl:1firirurif,lfir4nurJn.:
c ,:.tu:ru:[] rYln-rruo11.,1

'lun oufr.:ufir rirfiftil6irlriturrouralnnnrn ::hrrri''t1firrpduufr'utJfin:rlJn.:r,ior, nrur! n t

z )& q ai. - ).i I r.l
iu€r:L141{YrrJ}rluo luR: mui ']ul u?uYrt1.11l''r0utl8? rfrIt rnltun naE IYtltluf]11 0l'ufl]tll4u'l $tr fi uh

, )t ,t-i ,- - - s -.-Z r
111,{1ly[16r0,ttlrl{ ]uou 12 tll]a,: n?luntunTt l'nq']ryrln:J 6 2u O.cguunan[ru"] n i2 ltun.:lurfilnnlu

- q."" ) q."" -'-,
t14 5 )U 1,1T0 tflU'',r 0U',l,tUaU',tURt 2 *)JAnryia0t lon6iLU'tL1'1U1[nffA.lrr!ni[tn tdl.r{11f,1Yrriuo a{ n11

'" i - -i c-\-' ,-
u''t q.ra vruu to?11aL [?l nLn']1rn tun't: tuu']u6rltYtl nu

, Z - A c.t
f, r14:1J turljsrxrJnu r aunr n!o?1u0 lun1: !uu]a11n: uJrfllnu [Hr']ca1oi:tildlrifrn:lrJo.:uio
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nanu nnudxrluEuul nuarrl:a r iaulur:rnuri,lufi,: nsirr6o nfi*Jsernun;fiufint:uuoinrrl6u

fi rl.u c"p""tty i'rr:uodli( n.,u;nfiorrl6unoaloufi,:ooanq6(criticat point) ud'r6.r1d'rlr urJo.r

A -"" - * " - ,- ^ q -\ - , ; -
Yl [Itl.t't nlln.0 nn Y lt]ln!1n Lflu llJ llonlnYl'tlrLr1 1ruau:JaJlllnu,]t unulna_utvia!a,,nurituulJ8.JYllu.1

ur'.r!rn fiestirlfilf,ir]uficrns,rulouhiria.rrf,liirlf,dr!a:t:rnsl6'riau 6'riiu ,fi'ro;1fii-r.Juhi16'rl'rtlrrri
) . - -l r-l ) 2 ^ ..-Yu1nnflo nn:9aJt:! [$u'lrrRLtunJtt: fltuan2lununofl,t llj lna002 nflo u.flSnYoail$1{''luflflnu.!]R.lau

2 , q -". ) - -. : , " . J - . ;
$n2 rflfn [00ltuninomlu!fl?1uiun0uluulYll0l nqa tanIR?1!BRu0u uuna0:6ro.lr11:rflul,nui

(capaciry) 1a.J:yuurn .::yru1u'g.riu rfialu'nrr:r:ahirirurifit tirsuollr::u: r: nrdf,uni ril n6ld
q -2 r-,
luR: ruuo: Lo11

:outx:lsn1:1fr;1 -
erncir or arnr rr:6ur o,rAurioulfi'li r fiufl': r 116uri r aofio arilf'

(B.s )

- ,'-i -c ' )^ q-".
o6t:tn1: tnu]lj a Jvff Lua?.IYlun1: ltu1fi i fl0

z - c c -:, ,Z -E
afl'rJ tT nn1! L1{nt{ r110 a.ln'r: a aflLl'uu lr l'1, r? Rl lunlt tllu1ufl],{uYlYt,luuoua0 n? tt au Llr tun l:

q o". t -,1 - ) - - - , rll ,i a
Ll1u'',t 02EtmnHnlta to,]aullJu: aufl'tfl1l8o.300 tllu oa

r. eiarnr:lrifinnrrl.rernnr:lfi'rirrlrifir rfiaovtoifinnrri rnfuri rarir.r6r.rrirr

2. t$lA [2R'',]U:Unlfqa! '',t:t UTAfl tfi:Ln',t:1111{']U',tntLUt{tfll*tflat$har.lnoufltu,ll},{o llll']uun

fln

3. nTrflnu1lln tfltnn]Tlnur:yr]urflulruunuuri0u rirlfr'nr:luqrn o,rrr !ov{13 !l.rt? irz dlYr [o

:1J U'',r tYt1Ull

Z .J- . s .*-
RlllJo2lolllJfl2llfillIyfiU 1 t tn' LOO RaOOIlIA rna.l t1fll1nrYl1n! 160 llfl0tlJ6l't ?'{tl1L0nU00':1

q-i q-i I - ) Znr:b'rira,raorvirn":.r e finfirun:riar"q nrllri'f rtirld'uriaa?rtliulufra 50 r afr{u6 o?luiurilqo
^ ) .A t-'. . . -'",Ja,tollnoax t]ltYt1flu 25 tua:tqun fla{n1Tu1ft2'tufllunlttull''t ttny:aLrlttl{n]:l}.11{'t

ililr nuir srG do: eYa.rl u'uifit

9t?0u1ilYl 8.1

?!?11

160 x 50 80 lnJ.

a-o:1n1:k';'tsnno
-! Jr r.io.tull n11untun1:tuu1

Z ) ,i -c-ifl?lUtrUtUatt!ouluu't

orruiurirroduauhi

100

uu. fla'lu

= 't0 1u

E

EO

8

= so uJailtu5

- 2s uJoil{ud
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-& . .o:
o,luu : at tlT tl{R'tT Llll-t1 166 x (so - zs) = s riu

E x 10o

riu6o :;ruto :yyrlllni6i'a{fi fl u:lnu: (Capacity) troiq n:aiutnyiafi o;lritirurifu r{r1n
r-: , t a t,- "" - - ^-i[Ua.Jrfl1irlutu s ]u u.n301Lunl': luul troniflt,:ytt totuu'] 80 ru- ttnxnJoa{ l1iglmn io 2u

il: vdr r'n rnlunr :Y nil : erru
rlrdrrirurlflunr:ro :vvnu oro ndrr'[d'rrrilunr:ld'filu'runooruvruriaurflorrJSu! rfis!riufi

ldrfiar.-Ern :rariarir.:6u rru rfiant:riho nr:'[r,iflrr,id.:dr un:filflltnr': aonrrn::r: tflu6'u m".l 
1

.,i - : ) , i i - & r!:
nnl:0ovl1u]u'lrv{anttra!:3r1quu!'rnn:.:o 0.r0,rIuau1.ilJ1n!1u oiuu R]t [tt{']t nul vrluaul,llJ

- ., :;" ", , : q.i .2 ,- 
'rl13flyr6n'r},in{rill.rfl.lyrirriluoul.run tou111 6l tlJrraz!r:flrf nl1^l Lunlt [1'u'']0 yluau n:Jfl TU 0 {uu 11{

, -l , a q i )-\ - q.i
ruEinvrnrufr n6ir16a tllfrrfrfrdrra rloii ruunvfir rn rnn n fi n; u-no vhi'rir adr r'trirl:: udo lurmo:.:fi'u

I u- - - X ..: " -. - - t
1]lU n',t?11R1{']14',t tOU',lflllTOOO,:q0 n1',' llU'lR0tUUltfl mf nlyiU1rnl-[

lunr:ta :rnrulorft 1 tJo:iriraruufi,:6a,:qryrfiutJ r1'',riruifir'.:dsrur:oiarfi'uuiaoru

oulr'riaon,:k1' ua:6tiarlr':nfla.:n'gloi :: ivrt-nufio:ndrr6'rcialrjflo:uon'irs?uluula.nuxunr:
c"? ) ;-., q.".r.-, ^ - dZ r-"'
tLqt*n1lrd6tu5a[n1tl,ru{to D.i 0']1t1t lijurlu'] yr1,t LunlT]liL!: nfl'r1l5u1ll^ful1t tfll1f nlvioRju lo rrJuai r.]o

il:vdmtnlut olnl:Yail: u11'lu (Irrigation Efficieney, Ei)

ivfivrfinrr^na.:n'r:yfl rryrirr uriru6ia'o:rsrufi6otflut oittu6::lrir':rJirr rurhsvr6fiov

o-orlri'udfu (Ner water Application) Eia:Jiurrurirriruuofio'o$ri'urifit (Gross water Application)

u:a

(E.6)E
n

w

w
x 100

E. = rj:yfivrf nrrua,:nr:ta :vvttu (Irrigation Efficiency)
I

wr, = rJir:r t*trsnifio vriorlfrrrifit (Net water Application)

w. = r-6urturirn*.lllafio:eToiri'uritin(GrossWaterApplication)

rfo wn,ro: w* ioroo:uanrflu nx1u6nx5o iulnrfild
nr:vrr!:: firf nrr,aatnr:ln :;lruriuoror4rl6unrouril 6afitrie ilrrurirn',rurofisia f

,^ )urifinfiu nJrfircr}on flriJu,Jr:fifiDnrraalnurnLh:rnruiu nlnt:rJgn driofirhnnnoldlrirfirflu
, ), ,: --;-U::frx;'nrr. a,rnurn rifltsff' 1nnnon.in 1 ungd'liofirir,rrw,al lR:,tnrfinf:cnrufirilurjrcfifli
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nrr onnmtnrjr:?11uix'1.nu lriarl:sfi nr-nrraa.llo:.:nr:to :;nruri]uei'u

'Joa&03ruutolr n''r?1 f rffr6n1vn]0,rnt15a:Jttvl'tuuun?'r,i:JlR 6ro oauon$0lnovlYllnll?olJtlrl{u
:Jq']n.0T ovtoo.i [ultn1,{roua.irL R,trv{]v Bn tlrtlrJ!01JoLrltutt*0nooyln:f,1u Lv{0Y10:L0YlllL1ll1.[

rir.:oauloirh:finfn1rx1nfiaglrriluu rfiatrolfiarrr:nlftfluuurmrflunr:rli:.rtJ':.t':vtrInt:tn::
c --i r- -YlI L eflu Lonnoa.J

lo
U: ednln liln I : d.:U I (Water Conveyance Efficiency, E.)

, J: - ^ Xo 0fl[r)flfloufll.lr0;[lJ] 10.rl{ufirvi'r:tJ n n66 o'l:Lu rl.:r.i r rir"lorl::vrruvt-rr'hl:nnitul*lr

!!ul{'r fiflaJ urao.r.Jrnuu'] {rnlo?1fl,ru'to1lnJ}'!urr}Tt:Lonuuos ur aruraflreior * u rfir'hllor nr::-;
a - ic
6rrtnooo.r::r$un1Rfi1dllunda.: uor n nfildrduodirnaa.:lt'' r.l5ur rufra o rdu'[r]fin iurnuiafiau

,i -!an Loo?utJlvflr,rf nly{n't', ffnu'r na

E
c

wf
_ x 100
w

:: fivrG n rvr nr: a idr

,- "- .l* "."- :z .:
1l:u'tnrutYt tolrim uYltYr'l: tlNn

(8.7 )

Ioa
c

E

wf

w
c

rl3u rurirfis,:mitryrl *.:r.ir 6rav rvirrl-rrliur ruri.:srofio vci'o.:,i'our

rrlfrurifir

r -i: -', , , '" n L . r -l1lnt uvlulnB,,gJtUnOR,:t{1aan tLuuo on [L[1jE:lr:rnu rn ou?]i: 0 J[[ d.Jfrluu ] tutI:oIr,,rI
t . -"":: :.f,atoo:fi Rt:rortffarirrfilfi u6n :yanrnryaolna.J infl 'rlr:nn1u'r ru'[6'rtur6urfi'u tia

wp
E

b

p

x 100 (8.8)

w
f

Io! E-
b

tl: y fi mffl,r wt oln a.: rl-t

,^..-,I-..,u:u'luulYl Lo:ulltr n Jritr{'):llnR

:.Jirr ruri-r fis r rdr:l r no s.ni-r

= roo r oirqud

w

f
1oe 'r .,]: 'Yx ,'"

10 t'Lfl,rrfl6l?1lunt fuyll1n1nflna ifl{u1 tufl rrllt! nn [ou6]t,: lou [uHlun d iu 1 wp = wf u5D Eb

1un: rifinr:a.:rirhJhiudriudrxr: n n6 r rfluo'o,rBirur!.co n a., uB rn F.rlii !t]a1oi:i?u t3fim6
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e t i ,; , ".
R',tyaa{nrflo,rfl?llurl]t6n0nurllurl:yf,nnn'r$RJan 5:lJll&.11.['t (Es.) .r iR r,fluf n!].1:t flflf nly{ nlt &,tu1

(r") uovrJ: :fi nf nrr,n a,roo.:rir (E6) loorU nr:

(8.e)Eub

o Y"
il:edmtn lilnl: [14u] (warer Applicarion Efficiency, E2)

rfiael rd rr,tfi.:fiufirvrr: nnun"t rir srufifia vo nlriurifitlornr: lfilo rrlfiuro l6u[r-lt1o'tr n If
; z d -i6u::r6r rield capacity orufrrffun'jr6ulutto:rno r tfrr-rti"loifr rflunr:ary rfir oiriu

cs
E

a

w
s

f
a

E x 100 .............(8.1d)
w

Ior E rl: v fi vrG n r yr n r:1 14 U'l

w = 5u rurirdrfirir''nou'[umqr:rnornnmlfirir?roiornr:lfifirirrvilir
S',

r.JSu ruqnGdo:ci'a.:hiurifrr, wn
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lrnfrrrnl{riure,r{r,ruueculu'ir riulurqiurf,durrn 2oo ru. ulo{rsuifir0rduldnro!000't,q
rdu rioriurof,urilrrtu zoo rl, rllr*luldnr:rf,rulo6o roo rila{rsud urititlur6o$lorlunn loo rr.
r:rlludulf,nr:rfia.r ero lr,. io zz.s uJo{rtudlrvirrfu iirl*nofrrt{dnrurl]urirt a{rqudrro.rilufi

,drriu uo u. firfjudulf,nr: tlr riaftlurod! soo rr. rflu&lulf,nr 270 !r,. uciri'rieiuurna'ir soo

, )- i ,.,udhiriu sso ll. drufirfiufie ;rilurluf i'nrr ls r o{rsu6
,2:

1'Ot1itf,{rnfl21 2t nl:n1u2 ru[a1t L n]Hu L! n1, R J n?1ft?1ufl 0{Rl:u1n B tYnlulurnauroul flu

16 rf.ri,rn:r:dm:o'urhluurln,rurlria.rurnadriauu(r slufionnunfisrlnnrfrulltilur6aufrnlillfi 6.r

cnlfi*trlfiufoliftJu1irrninil,4*nli0,,*ir1trlr,rr6mnuh"t,i rn:rsnruirfiuriuovdulorrrlnrin
.l r r,r,
{{vrE t1tt fl1u110?or0]lt1ti to

., li
n?oul{Yt 8.4

llnrridulinr:dru'fuurdrrlol{,ulof,r qlnn rlryfi'jrrJndrriur6oumflrrorl rfi:..:rdarldau

qnrou iludonluqgrhurrrnr6ounrn4rnrf.lrnrorrvirffu 1s2.1,226.0,264.7 un! r+o.o infiwo:
orldrdr.i

?! Ytl
a -!td0ufl:nAm! unn tgz.t urr. riaun'ir zoo rr. ritiu riuffnnrfludult"nrr roo r!a5rqu6

Ita 192.'t lJll.
.lrlfiaud{filnil dunn zzo u. rrnnir zoo u.

zoo rr.u:nrfl lnlulf,nr: r ool
) ^ t'

26 UU.7[]Aatnnlr tn 752

200 ru.

75 x 26 =
100

200 + 19.5

219,5 UU.

19.5 UU.

- 9,6 I!.

- 
g ..i .

a{uu glu!in11n1Il1Jroatrfl 'tulflu

lgiounuuluu dunn zo+.2 lu. urnn'ir zoo ll.
rrnor:r,r 2so ru. u:nril*lu1f,nr: osz uio = 237.5 ulJ.

firuda ra.r lu. lf,nr:td os7 - 6s x r4.7
,l00

drfu elulf,nr:drnfu 16aurluorou

tdounaral duon reo.o ll. rlarnir zoo ru. d,rrfu dudnnrlludulf,nr: roo riaSrsu6

- 237.5 + 9.6

- 247,1 lllJ.

llto 140.6 l[J.
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t. nlulfnr:dln:1fu ld oidulf,nrrdrufurfuliuurui.rarlla'rrh ufiiiun.rtJrfiuli

lurao:r#.rfosrrr:nqotfti16' n-rurnisrufihrrnuuo:rnun:ou n6o'a,rinr:Lirlrrdab-riru:i r

nr:nruqmrrlriltula'rtn6oluran:rn(Leactring Rcquiremcnt)filfiifudrufirhor;f,run6oosnrrn6u

lflwluldnr:dro nianrirr6nriuvfi.rluh-nr: rfludrulo,rrlr ufiiiun,rtlvrnuvrurJilr r*qnifio:ria.t

lfiurifu (xet Water Application) riuto.r

" - r.'l , &2 ' 2,
n1t!ttx1nrfl1 1.rlin1?n1 tu11, 1,1lrun0u11.tqn01nn?1.1la'turul? Y].rurv{r1:?rn1o.rnnl'l11llu

' ), ,) a a tt t.rri u '.
0gfllJri?$uI n1uou1,ro?uflu fls]?na naufiill{I9flnn!lncu:rruu}iuLnnl:fi1L1u}.w [t loo!oo.txlJ

n,rhJrfir.rlflurlnrrnrfisriou eY.lu'u rirelulr'nr:6rira{n-ulonrafiir uovfiurirlLllu6u ,darr,r,itl

tln?u.fluagnunzt!gM0quuTranou[n3fl?1!nroa,,rln:]fl0n0?u tanlflru.rlu0tfi:.rrlj1 ul luoulu

atiriufrnn ru:ro,:f,rou6u n'lrrarorvruo.rfiufirrr: gn a'orrsn: ilrnitaralufinn qnrru)-caa'r6u

6rfiurria,,rlunr?f,lsiruir6u6.rlcluririio6u rn:nruiuro,riuriauduon rljun'u n nrrri:Fnla.riurf.r

norsdtf4nrirrr[lurYrnrrfl2uqr,fl?]un1t r:n{lriro,r6udru uonrrnirfioun:oirpo,rihrlrgurll
- r -i

fl lXUOfr?1UOlnjO,r11011fl l'|'nCAOt rfll't ll1t O,rI'rit lnfl 1rtl{m011fl

rfio.rrrn'ficirdu1f,nr:tiruiuful:iuo{rYuo.rll ::norunruarir{6',,find1irfri dirfu {firc1fi
,, )nr:J:rrrrurir ulfnr:iSorrrn: r6ronnria.:q.rudrar:o; urirf,ufirnrr gnoonrflulrJn,rrlou 1Inulil

luusin:urjn'rdouriufifrnn u:lorn'r urj:o-':ndmon'rua6{n'u un'r6.suanrirur nrfiurnululf,nr:lorusi

a v uu B,t u o8l.tlr

a q ; 2 ' , )ta
d''rx:lJu::tvtfl lY]ljti,: tu flrTflR]rllut:0.Juaul.J0:n0{ nlYl t1'luRlt a0RuulJfl?u[l,tE ttlfx0n

nr;r:1nrnrorl,o.cauig otl5 nr (U.S.Department of Agriculture) 6luaa,tliluor:r,rfi 8.2 nt:r,,
,. , iru ^ . -^: , " . 2 q ^ !,2 ;-6rJn011U[0t]nn1:2LO:1:1rfloolr.r.Jultn:n1u? RUontnanfl1l!r1r[]tolt ?iJufl!un?t[u1 3y!0ir?sl

ri o:o'a,rlfirir urifitriu 6u1u$o:rnarlr:nrfirLrirl'i16'zs lr. urin-r6urfirrirh"tdcir.rrrnifie ;dai.r"

oiart fu*fi'ornu::riorori'rma.lnr':r,:outli6nfi ud.r
t? ; A .fl1rliorll,ryl 8.2 rflao1u? $rlltltnl:nlntuitn [1o0.rn1Ixa{nnn1uau1,r6?udufia 11 1l&lu

i.: J " :oaooroau oo:rnr: !iu'r1ro.ly{affrh:l: roauutttta:o21ltflrr,].t0rnuu'rtat6:rlutlo:rn
a .t ) 2 - tar'

rqo,!nrn?r:Jrt rnfl rlrgun [uun1Tfl nDlllrranu o,ruuo.: ruarorontiuriuau'irrirfi:J:vlr rut6
i . . d-x,r . r ) Z r-

riun n6o.unnrioaucil u un"lul rfttrrlu nr:6nu1lurTa.lf,r:rorclslrla.ln::n:r,rrnun:lulJl

nnr,rriou nirlo'irlnurodgudrrchifinarrro?urnfn rfii,n:r:nr:iro:r:frf,asfi.rnr:r,r u1f,nr:6
- , ! r .^'ld:r l rorrtr rmr rnnro!uiutJf, or: arrdru
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aml'rfi 8.2 nirdult"nr: (Effective Rainfall) To':fiTlid.t r"lilurrur6ostadu r(nvaiollnlr
r-? -l- r . i r.t.
[tu1na.trfrnu1001i I nlla.lJlun1:].tfl'tu:rn'r orYloulutljotlRrnuu't l? l0 75 lJ!.

rlurru 16au

(ORU . UIJ.

o'o:rnr:1drir1a,:fir(er) rJ::,ir15ou - r,r.

25 50 75 100 125 1 50 175 200 225 250

duldnr: rJ: viirrdou (Re) u!.

15

20

30

40

50

60

70

80

90

100

't'0

120

130

140

't 50

160

170

180

190

200

I

18

23

25
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't3

19

3E

43

48

-I9

10

14
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27

34

40

46

52

57

63

68

75

11

14

35

42

49

55

61

67

78

83

89

94

99

100

11

l5

22

30

36

43

64

71

7A

84

89

95

101

lc6

111

116

121

125

12

16

23

31

38

45

53

60

74

80

86

92

99

105

110

116

121

126

132

12

17

24

40

47

55

63

70

78

E4

91

9E

105

110

117

123

129

134

140

13

t8

26

35

43

5l

59

67

75

82

89

97

104

112

120

125

131

136

142

148

14

19

28

38

46

55

63

71

79

95

102

110

11E

125

138

144

150

157

15

20

30

40

49

59

68

77

85

94

102

110

118

126

134

142

149

155

161

168

o11UR',tt'',I:n

tnuullaiou
lugo:rn ru.

20 30 40 50 j5 100 125 150 17560

n-?floa t"uuti 0.74 O.a2 0.68 0.93 0.96 r.00 1.02 1.04 1.06 1.07

llJrul n ulf,nr:ro6s:J:c,irr6ausiarlrilrnn'irdrurueluro6'uriaa-flrrnrrlr'iTra,rfinlu16our6or
! t a), ) t e ' ,,inu tufltor7]r.lurqnlntuLoauuogn? tf)'to'tqo.ua.t4ut nlll,uo1:1, tnuuLx-aa?lilu6nnEi11

rlllurlslinr: erruo
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rd
u'ltYr 8.59t?o

lunr:rJgnful:1uqqufi.rlusoIn:.rnr:rnrJ::rruurirud,r Ju.uloufioialnr:rirur oululf,nr:f{,
x,d r-: )c -l: R1:ltru'r (ET) r00 und!xo: ilu[ du turooul,du? nu[r1n1 6 !f,Aruo', n Jfi '']u2 r[nT.luln-n ]:01

" i nd-6xlurto:rnriurir'tftd'(n) so finirruor: (l) 75 finituo', (n) roo Ondmo:

? T YI'I

i]no]:]JYt 8.2 [ aflT trun']:i:"{1 100 udatucm uut aurraln! 60 unnl ol utlnltnylr1nu

az ffoffrrror.fiaGqluno:rnrfiur.ir'lfl,ri zs fi ofi ruo':

(n) rfiaGuluno:rnrfirrirlflri so ia6rtuor o-x?ru'reLufr'arnLr:ri'oqorirtnraror':r.rrvirri:.r o.gs

dqld'nr: -0.e3 x a2onuq = 39 SJod tlJol

(1) r acruLurlol'rnInlJu1 L0 75 uflarrir-r: 0lotuLlllJllnr?11nL 1.0

O,lul{ tJl{|tfl], - 1.0 x 42 = 42 Unf,luo:

..!l-
(n) [u06 *turto'r'rnInru'] 161 100 usnlturll 0?atulJr1Jtlfltr]n! r.02

O.Jliu iJ hl{nrt - ..02 x d2 - 43 rio$[J,of
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nr:duirryail:vnru

n,t:s.rrirtnri:vrrq rut!,6.: nr: lijoliror n uuci.lrir nirei::u a lrir rfi alriu-ulnntlfirfisfirflr:
, )- q-i ), &
Rnnoo{nl'll,ru'l lourl:lJlrunnnuuvlaruttl;n:JflllrJoa.Jnr:.ua.rum lurona.cfiufitnr; nn ttn:q:.1

- )- c-l
flu11R1hnaJnltL11u1

lulo:{n'rrin ::yrllrn? r L u1?ru1u'rlultnv{na10t: [0u1t1fluuuMn]f utaal{rfllrl.l'l uunJ

riru.rrir6oroo:a{virrrrnfrufi'rnr:rJanljlrnfinou6radlnnaanl:.lriJu::o:nr.rnir too fi1orruEr: oi.:riu

).-x ) r.-'! , i,. -arf,alffiufrnn: gnvrnurJo'r'16:'uriradr'rn-rff.rniur-,r,irriluri'a'r!:t!uR',li'r arot: Rrrnuu".roiud r

,i;- .ir":.,',x,J, .l -r. -onaolurtrRrrB,tl.ili!nI[n rl..7lguuaur],{a luqlYrfl,, ltlgu!2u[?{uHnr.lnn lss'rlr?oqUttfl Jn l:uuRn

rirfilf,n:uar o uri.rulflaan'ki'!ih 2 r.l:r[n146a r;uu,lilfirilun]':rirr-:louiaanors.rdr ua::lll
nlrirfiriJu a

l6
:ulJUflaotd{u-)

^ -.-: ,lr .,aL::uuflnu1yltlJufl0anflflantnlllttlo?n en u i0nuJlr,]uouIflotrlit0tnuxnJra:rt},lB l!0.Jl.tu

firxrt nnlooars'ru:.r6loe,lo.llnn ona.na.r:rua.rrLinurnoouf,un-urrorudn::orrnnririr fiud
I t ,: ,: -)t!rrs 0nluoon,rfr ono,taldrare uu.ittannlMii.llouaynlnu ruyurilfitririJu nno.ra,:ritatalr.rq:'

(Main canal) anoJlau (Lateral) noo,rutn5oU (Sub - larerat) ua:oelrir (Farm Ditch)

n. nao{d':dtaruln{ (Main Canal) $rlrlfi nfl 00.!fl irir.nnfil#urfi a:-urhorn

undnirhfiif,uiongrJgnrf.ntrora5ofnrfie'luluqila,rlrnrrm Inufn 1 tJlcn.rnmnrlr:vrruieilf,nre :
nru:ns,rrirh'urifiufinslaa.laiorardrrirr::ut16 oiriu n6[R'ro:innolriuiraruluoina.rrru
a '1, .,.1 - :
6anna{rflirrx,luqjnld'ruun:ona.rnrrirarslfinjdnllr nna.:froi1Rr0hoidl.ri'tuf ': a91rr.:.r''ru fi o rfr o

'. , "".- ,z ) : .t - erja,tollmyuflliltst irlfiudfilrfil rr gnlunrnsoirrnr,rtr+fiorilulo uornno,tn'.lrirflroluqiionr
' tr. ,:.J - o

0 y fl,t1{''r lu unfluYl tlYtY! 0 nYl't nrJ,m? lYt.r 111J0

t .l , : , : q , ,.1 ..'
tou?n l tuu8? urwut]uu1olnflflaJfr{u'rfl]fl thurrnfiuyrl?r]iunn10uo1,0 anriurleirrrflu]nr.r
, . ) - , , i -;" ., z )

n1:!n!ttvl]u.llu10rortr,!xLlflfrnatflJlr'tfl1utxru0u'],:rou1 ]rl:0tuntur4nlrLu rtu]\uvll]'r1i!fln tu

- i ) t.
fl 1lJ]t0:1JU',t0tnona.tn1u0u to

1. RAO{cUOU (Lateral) rfluona.ri ournaanernoaa.lrruluairfia:"utrttirulrif,ufi

txrc n#loaorrounrariuorr.tqlalj uuiflBa.rrauottl,ro{lufislrfiahirirlun\J{riufirxr:rJnnIoo

ara'uu:r6lomallonti nr:irarire rflana.r{oulilqf,uiirrr: nnorerirloanr:ri,rdruriaslrirrfrur



td'E

dt

b

D
I
!

D

I
E

ll

ri

Mn

rdh
I

l*
flli s.r uolihudrlnrtrluriomlt!$1ru'lrFl

ali,ll$10ita!



100

(Farm turnoug lfrhlunvhrtjuuuilnrurlouo:,r uiaeiruvior,rrlrrdrurudrUrirqroirfilfi riatl
irtrirurrcdt{odonoo!ru?oBanto0?rR:ssgrJ:srtror zoo 6{ aoo rr0:

,." )
flBanflJ 'rflrr,!$qrflrsuu.rarrfiooa.rsa0t6'rnrunr!, ttnro loovruJnaaflornnna'rarahqinr.rd,t

.,1 -r- - 2 ) - ; . - ,' -,tol,?x:afla,t nR louti2uodnt* ynu :JrYrfl1aJi,{u, nr:rtufl!aoaa.r{0Bl110an1!a1fllJn0uuB.rt'l

nna'nooriuunaanrrnd,rr6oiriuaa.ronalsuluqj rdu nnalr ou r r 6annortausrourrd-nuuo

vrri,nrr 1r = mr)lamna,re raluqj flaa.rrau 5 s 6anna.n'aurrud s drurnaanvrri'rdru'uonflRai

rroluq'rfludu

fl . fl a O{ttuncu O U (Sub - Lateral) rfl uona.:auro16nfirlou0naanornoao.}ra06nfi
t ) -'; '' rndrtifutifrufirxr:rlnnhivr-r6rB.tiu rirLiinnollansauuri'rriuhu,trv(aIu1l111nfl oofi auaan luui

fifi01i ucrnnoa+touaanl:Jrsljld'iulir uiaore o:rio.rlf,os.rrirlrurarfiul nr:suirrrnona'rurn
. 'Z ' , ,: . r,.! l

Sagn ltunnrruSlot ?nunuflBo.}!au aaR.ru']r.l]uran.Jqltlj]ul tur1l1v{1lYlt1,i13!Bn tuon:n htar{]u
, i "r. , r " ' ", .2 : : eia. * i

710lln? tu[1J1f]fl'ru']fl lo auln llnnt! flTtff,ru1tlj l ],{u7[v{1::JR n Lou LrJ ]uo fl.tu'luuli lororlun:Ju]rn]ul{
r i c-

Llrtl,llJ t!flrnt:u0n n Lt(i^rr1Y [lJfl 1!']Tfrfr?ufrufll: [uffraJu''] to

- ) . --;, -nl:riufiiaona.rusn aoirillunhu u:r5u1nr-un-uffnri1?u'runi rtq ono.luunraa srr'- r1 fr6a

flaa.rurntaBfllud s 6$urnaanvni.r"f,rrija.rflna+iau i1] nno{luJrltau aJ - 3tr 6a0no'irorrl ouRlu

fi z ilulnaaarrldonflaJonawau : s rfluriu

- d ; 7 rr ,)
llaluH.tfl'Dngrtraona,rtu:3uufl ,1111lrRo,r trtxtufi 9.1

{. nd.:d(Fam Drctr) riluvrroirrilcnmordndloiurdairrirernrioa.nirnhurhllfiuririufi

rlrl! Bnfiariyil.rrrnyiaaanl ot,rriro#rulfisrlr:norr.inurirldodr.lirl:tfivrrnrx0.tiu ndr.lriani

hifindoirfir:ciarri{ririiruqtJolurfia!"lnfrrias,rriraantiurrr..la.rfiadlnoaontJ rirl*rfiorlryui

rdau nrurrusirdlfl flaun:\io'o.rnr.rrh uciurJn.r6u 1 rirrio.lnr:rirad
.-4.-t-c_- -. i r ' Z r- , :
l?{a tU fl1111:nnzrJf)I1J.:fluq'l l1ll Y!U fl,tUT too1U0 a,i n1't IUt yUL ff,flitmn::o; dtri]ueiarI

arar::i.ld'urir niu rnono.lsrdlrqj onawaa lla:flno,rrujmou oyoio.li:]::o::ura tnnno,!(Head'

Rcgulator) rfiaarrqlrJiur nrrlrfia.rn7rnoolun:aroiarnr:riorirtirut-u6:xona!dflt1Ri:alrir fi

nruana.Jo"a.ri ::n::uru oruona.r (Tail Regulator) rfio:surairfirfiunrrlii'alnr:firlJ 1um.:

rrnrJinnao,,fi.rrlBluona.tore fiaror:rorl.,ou',,ronao (Check) rfialorirLinirooa.:ros, flnanu0nrau
a ", 'i -x:arii'rflofl,lri1rfiur riJudu uanornu-uri,rarrioror:rirnn(Drop)riadrrilufra,rnn:;6'r.roaononu.tn .l

ir:r,rurir (ntume)riarialm4a{siphon)donRolclorirunr.lrirr::rn16 rfluciu arnr:cirl 1 rurir

icrrflusiarr:iriurf,alfisrlr:nnrun!nrrR.riilfilil6.rf,ufiir,rrsJnn16or!nrrrriornr:
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l6
fl OlttUUf, 14.:nAa.l dilU'l
' lulo:'rnr:tori::r1u1ou*1 1lrJ ::uun'rrirriujrrfludrudrdqdqo unrdqo un:darnr:nr:

- ) i r-rotl.Rtnl*lr1nrfln Lfl:{nlrnf,r.lr:yr']u L aln rl: y nurJnfl ''l rt0 [un1: rl,iuarERBfloluY]f't10111,1u 1101'yl1nl,

: JUUfl ,,d1fi hi6r,ra r!u:Jri.rliir:hkiriariilol-afi drriqarl :rn,t:6run"u6a

R. Un1:aAnU,UUO

r. inr:rr.ruurunrriasfil6

fl. u fl 1::J't't.c: nE10

riod rlrqolunr:aanuuunno Js.slitfi .:rfl udoo'u6'uu: nro,r:tu *nirfidfi qYlfi6a

r. n n0nfl.t1.113flu10 !nflam0y ff nu1 loftlu0'tu?uyloa,rfllt aoT']R1l&.rlllrrJmna+n{riluo?R']xuo
!: ir"" . ), z ), i -a , : . :IJUl00flailru1jtr0unu00:]n]: lilllflnffffl0,t],irnu0n 1u]01a,ryt1{71iuu1 ?iifl1:f,.t[1 nl:fl0lrriu1r1

r't ':olRnflanuB3nlfln1l [91ul n21ufl]u1:rfl,ruruo.rflRo.co'rloyoofl.rornfiaanuuulildllari]rtnfin]:
u.-,.j

rir:.:'l"nr*rhi6rvirfraroxuruli niu firlrtfirlqnsaurrnrfiul : o'oro.rnno,lr duul, lfianolnnrl
.'-

1r.Ihfl 1U1j0,:61fl .Cungftunnan unlf oRnLmano:noulllnBa{rijudlr
- ".r ..J .,ir -2. :yolJu'rruflf,onga,!Rny{o r uo1ud1lunno.rfl1 unir on.:rirrolrol n [eaonttuu [?fl?1i;
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': . r,.l :a 'iz -) .: ,4. OA0ifl.ru't0voa.r uJr'tuln R1112iua1flofla{flnu-fluaSnurufnia.toumof,anu[1roH1u aof']

nr:srrir uaz'rr.lir,:n-nE :1a,,naa.r nlrnaurdotilRiufialouin6.r so ! oi!ru6 5a!1nn'ir Io0

Jn6ufrrfraanuruuu?nna{r,ruru1!udnr6oruurfi6ar;irunirtluSurn:rs, ucin'rud nrdar\r"tifiare ir
rfluo'a r or oo o a.r

nrroroono.ruoflirnlvnonrrflurd0f'rirnnl,l"f u!n'? u".,LiJunriainll:hitiot]olunr:::ursl
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r7l

:suuriod.rui
lu::uud.rrirfiriJu a rirrvluntlf,'r1nfida.onr:hirl, Ioaara'au:'rniufi1er'trirnir::uuria

rdur6mfiuiiu:cuu :;dr louiln6ufrryioirn,rrirccrl,rltl6huudrivione.rlnriinruruinnui'ru nrtxrs

rJnn riaio,rnr:Lirirfirilenn{niorJ::grir rirfir:1nnu?rurJn'rriorirvioirtnirlfiuriioq(cnted rir)
::uur,rrirdriJurioiruu::uufiirJ:cf,rinrvrq'rrn:r:Ljinr:qqrf,arllnanrtrr,"ouuriril, uo,
i ,- -!.t,- .Z) ' i'. ,: . ,:

r[0ni1nnofl{ou ldou dnuli.t lt iinl:{qtfiulrBnrv{l:u$n tu?l113uun{u1tl,ruaufloa'ti.tllT n1,

lq 2 )) ,i , ,: r? t,, , ,: ! tlil:,ttnDliua0ml [antlnt.utuy{UilYtfl,t .l 01 .l tsuUmAe,tqli:Li,r]rr [e ,t10tn1flnA,rdl.lU'] AU1', t:

fioru rirn.r urla'r:cuuvioaoirisrrrnrror:dfalnr:q:Jrnoif,raullaraodr n-,rfuiif,tirufrlful'LiHn

oauuYluqJrYrl$

r.l I o
1f fl1:ditlt1

nnrioirLiurifiuirrr: gnarrrirldnnrtrlf unloo#1lrJu*rrrlnou raanldrUu g if6o

r; ntironoonnr (Continuous Flow Mahod)

z; r.rrirouorrlrla.rnr:ao,rflitir (Dcmand Mcthod)

s; r.rriruuurluriou (Rotatiotr Mcthod)

nr:fir:fie r:rur16onlfir'nr:ri,rririfloir'ufi,ru'u drrljurcfi'a,rfirn nirriruunl{lun'urrlor'r
)) r. ,ir. . zi , A"'i

nT,lvrDItc [eaanuultluun,rq110!nna,r finutl'{:1:1Tr:uuYl!rn,tulllor:lfr:rrYnsujulo !l]rrlnu
- g; t - , ?r. - ,) -- ,: 'd'lriudiorionfiu::uud,rrirl ua'rrclrr f,suif nr:riuirrialr;{.rornun:Lii:J::f,nrnrn arirrl:fi

i & - ,) -- 'i ) , ;aitlu tulJl{n:.ta11ufl21lJt''ltu[noiuJ80u?t nD R.tultv{allfl!qx]ro]11:u1{] tltflullJ t u Naunt llo
i ".,- ,.)[aourllaliiiriJ dolr daurrnd,trirooaonnurrfluuuurluriou riludu

r.n1: d{dmaoo12al nr:nrrirosoor:nrnlru6,rnr:rioirhiurif,udrxrrrJnnrhrlnurJo,r.

droa'o:rolfionac ze f,:Il,r dluri6rrJgnrufiorfiurirr rir6r=nqeri{rirfiroxrcuiluri':,rfiiclunn

un:un-*lunnlufir', *dr',nr.uoro'rr,virfu nr:aanuuulurargu#.rnflirIeo'iiir:rhloarrorru
" i 3 - .;, - i
cialnr:rirvr-uronnaoq?ry{r:rJgfl (Gross water Requirement) un"rur:frroarmo.:$irfiilgn oifl
- ,'a), 'a )alorrnrnnrilfid.rlruuonoonnrilSrirrviriilrirarud'olnr:frroFuonooqg r: rfiul#iln'irlurir,r u: n

6,rihdrdlo,rnr:rirriour:irirlf,odrlrudorflo udrlof,rlnrirflun:inr:lf,riurn do:rnnr'.rird16'f:r

o;tivrollunrudo,rnlr ij,rliln'irfuhrirri,irrorirtinrulndogludr,rlnqi (critical pcriod)luoll

do,rnr:riaa.rf,l5:u dlrfuanrinorrr:a::ylua::rfi ogldurn
,: :h-, - - ,t)), .r,

nTRnul[lJuUlllUnUn 1?l!r,ugx1u0ufl?1l,iunm!0n],l, !1 t]$1! lo0!Jnni12$1!nttu0nn1?

nrriruunrrnrdrouilrrYu!rosrurilu:r ru 6ohldx{4inr:lf,rirlrnoglu16oui46olunnln uonornfu

u nrurnruluq'nrlr:orfiuri-rlildlfiunrulu rx:r:osfu lodau:ralnr:n,rrhuuudl.ua,rhjrfiuf,o
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rr,riounr: ii,:rirhiurifu, irJnnluqouai d rr.r':.rrfuliriufi1o1fr'rirern oorr arruiaufi'ufn lunaunnr,r

RUU']YlR.rAnna{ flaun.t llj Tt arioiull61afl1 rfrt: rnuu'r tu tTulrn u r ta tux?{tlu t0 [11u1 1rl10u1{1

u1nrfi ry{o Lrdl'rr!riu'lflt{luoouR0llfuor r'r nrrln; i r ufr sia.rnlr

Ins r: rd'r nr: r,rtr ru rdifa6 unsliarfi o6'rei alijfl 6 o

)<n. r00

1. :::rufl n;iinurorinrdarfis!fi'L::!ufi mnirloui66u rirhioirarrunn
, : , , ," - -; ' i - Z

2. fl.fli'tJ]u'ltuoa,rn']:ro'tuulndntil 1n [ 1]v06l:']n]:fl.]u']0llYllnuon0otldl

:. fi'r::us':rirriJunno.rGu od.nLa.:ono.Jottiuo'Juintrr.i tv{r1Ytv6'ui1'[unoo':'[rirrJduu

, .1 - a i ! .r ,', -: ll| .l

r!r.r fl.r qannrRuu':ttyqurrro'ruoilliltrrufli-ufluonal16'.iru rv{':rl fif r'luf, lufla a.]on oot'l 01

1. riordu

r. ii'er:rnr: *.:rl'','[riei'0,:i'lorrllda.lnr: lurr ru:rna.rnrrrnr: onirirlt-lrnrfiu'[r] uqi

r i- q': , -: s, .
lulr,,fffinr:1r"{rr,r n ua: riJuzr linqGnal:.Lfidrhinals" rir1fi :yfimrnrrrn ]rrn:li;nrud't

2. d'lU[1.1tU0yu!lUr11[:0.llUJ,l1l1nU ly{t1trJ 0lJ 14'l,tO1^lrT n 3 tgUl0tJ'l{ II1l1: u0 Y]'l t14l.,l

, u,d;qu & tua t , i,n, i.l , -oUYl'l':UnluflNonnE [U'JU1[T rr0RnlnUU,{YloU'lilnOUUlnL!fl t0Y]OgX?UnUI1:'tInulfina.I lyl.,130n
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L L i - -." , , : :, ,

[ua,044)1ll ] n,:1{ufltlun]:t$['t[[lru1.1006Inun tTauuauu1n qnuulun aunn'].inui l0 a.tua auu'lYt{ 1Ll

Ioutriloihiil: vlur ri
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ru,r':rvnfin:'lriduriunr: n,rrirrur6u uo:nutEnas:vrua'oirorordnrfiul:irirhihjsrur:nrrjduul n'r

u''t2f au [oaul.tul]'l: ffYlInlyt

s. r aftauernlunoln:,rnr: ua:nfin:r,rrfi'uiloyion.rrirrdrqliur rorfla,rlrnirin-Juufir

u']arn0t tllnnuo[fiBaitl,ntn][1,rnfl 0,11,{,1 t001u]nuqofl .:ulIltnq I

r I tt * tti
2.nl:d{rimlun?ilrio'tnl:1o.:r.iltfiit foemand Method) rflunr:s.nirlfiuriinr

) - .iu.i ^.2., -.).) q ' .r.:
l,Lv{l:l lnno]rr'tR'ttrn:lf[l]tuyt]llillria ?!utuulf YloYlnoluuinlanHttu't ty{,l, ltngfT:fl1lJTrrn]tu]lutm

!!

rJgnfuun:iririrurifulunnrunr#irrnrdvrarulr: n',ldo:rnn r.lirnfin: fi srlr:n r6 onli'xo rrT ut:nu
,t-i i-,- - & .', i: ^aZ -) - )-

?, n1', llru'lYl tTau0lu o.:uu'uTyfl1]Inly{Rl'Saut:Yt][nfl,tllllnmf1r130YtflolJIultuuRYr.']Rlnn0nnlt
;: - r.irirfinfin:orro:roiuultdr.,uli'r louriru? u 5!t nr:1d'dixo.rfi!nlnfo1n{iornrn uas n*lr]:: firi

i.! , - -:n]: LrllTJa,,fla 1. al a!on1t: t rylun 1fln10ro n 1:l: r11ruR3 fllnl:; R Ylt1,0.rn10 tt830 0rfluu01a,,ou
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In!s: un'rnr:d,,liruuufi fiu'a6royfardgd',rrialilfl 6a

olIOA.rnlt

1J13l'tUO

", ^-).) c ' u.i1. ruu?rnnrflo ruuflta,tH!!u'r tl,tl 1:nfin', s1r,1:0ti'tlluon1:1fiIilIrifi!rlcia:tfio1d
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ru8sa1r,mal5i"dn:in1:1fidl'[d'ruu1!Rrn-li6nr:l$'rir firlfnr':lt"ririir]::firrnryrunr

z. ti,rrgillfiinr:21'rrr.luR1tlf,i1e1nlo.tlnr:orjrln:tdro lyn r:e 3da.tinl1fio1: lul
,- :. i .rLliiu!rftu! i!raurild'urufiesd'rurld'ki'njlorrln"a.lnr:lu,ri?,,ri'1.!.1 naaoqont'l$'tr nn o",rriu

:J::f, rl'nrvaa,rlornnl:no :Jynufi rifl t,iitr
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; , . - c -:, , - ! - -1. tuancl n2ln a,ru fl]t?'t { uaufl lt Lnu1oulJr aun au flJuq HU: '11l,a't.tnl:t:n0,ruuar
.i-filortlstlr:n gl Inrrlrl"rklula-nn1:nR .t:n]urfl uasir.r6

- u.t2. e:na{unlTatooau'r:fl1u.'.lunuH!!u'tag1{lnfltro
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- -)-- : ., -" - .ri , -.: -n11.1U]?lHlOf,::UTr lrHft'trUU nl:hiniflUfi n',tUnllrileflrflU nlrnrn:n:r:o'a{rirrfir{nr:ro,r 1u

-- -:^, ^,2)-r -,i). r --: ,: r"t. -!n 1u0 t ! n luulntlo r1lolr']q Jrl,t lou rJufl1u1firnut1flfln flt lirol! [nu2trunllf,Ju']uf,: lnul nn:ri
- - )-tJ::fi nf atn !r{rrrlil14ri'1fi n"nndnifl ?lrni1ur qlunriff ,r1i1[R:1fdr6n'ir

,:
n]:R.rultllJulutu!?0ua1ilt!nnluBnE :n]:xriurz0uaan lollju 3 ljlSrrvrna !sr?uulou

fl Ba,tRlu tra, {ut2uut0uooa.0rau rrf, Sl,llJurluutouoR{u1

n. x! ri'uulaunao{drul d nrru{uriuuiifiasa.,Rr!1 drv{nuJ',oanrflun?u I udi
roi 'Z;) t t-^
Ll,ru1[nfluYlylflf,onBlu!rn !!oniff?uuu:!nf|!au nB]2ao!fln0.!.l,ouu.agae{dlfiunaanl ornnaa.l

,.-' .i
fllUt}lqL1lT?,tu1r 1 lo:uq1fl.,auR11 0nB nr: n1:R,rulu{s1201{ lo8lIuo Lorln':uYl 9.2 (a)

r. flxuliuu]ounoo{ryou i6fio:ff.!rirnirono,rnruluoioRaoriflr uciuLi.rona.fia!,srueir.r .l

aanriJunru.r 6'.rrfu nnoJr au{!dn:oauuncnflriruain:rr0rsl6fulirrfluo*n:r1 sn:o'uJ::urr?R'l

fidruuo o',rgrJfi s.z (u)

n. nuuliuuloufl dlJ'r nr:nru,iuuinaanrirfil:r,rriruirana{arulnd un:nBa,rra0

.onaonar uduri,ron.rriroonrflusru I ufirn,rrirLiuriiu6fioucin:sruiuEolouaru::r,:onrfiiruun
i - t --,! r- ..JBnE tnltfr,rulutlur2uu totJ?tue lf,tlnluyl 9.2 (c)

, "": ^-2 -- 2
fl T1,r:U10n[B31Atfr 0lann'1Tfl ,,u1 l,nu?f 1l uOJi{

9<
n. 10n

,: 4 r'f. i1lJlt 0 fl.1lt't,ruutl!u [01.18101y01J 5 {nM10tAan lrt}ir}1uti ?l=uft? tuna,r nltla,rd

[!t.'r to

z. rflunr:s.rrLadrniuuuw.ruuByo.r,rniunrrlcia,!nr:rima.rf,tfrruiuurJ:\Jnnaoqo

n-,rfu n r: r.rri r un:lf,rir r s rfl ulJ arir.r ::r,ruoun:i ::f,yrinrl,l
,it_, )a, ,:3. nt!ri0fl,tul Loaulnfi?0{Intu,uljRnglnnao!2B't !}Tr1:[uUnA:r|. R.rdaflIXUlXri1r4uo

- I t"- 'z , Z )) , , ? r,.- -l r-- X -' ^ ^ - t,zn1:us!t30yr?ntrt! [o:uu1u$uau tiufii0uB0ntxoR.rg1lr,!frmr-frrJldiugrrfrl16l5nfia'trifr,rrrnr

a. nf, rniiinuonnrue:::a:,rurfi riudla.rouLo,reil6'fu;r o'oulu estiillruurnr: ui.!
:,
u1?:ii11't rnHn: nti2unu

q o)- i ' -)-- : -s. lun: fififinr:lrnrlanudl r{urirfifiioa::rire :ufi' qnrlo"jrarnrrinr1u6,rflnil,{

n]:!1,r1; 0nlulnflInr,rn1'd un;InEn:n:riurolttunr:uri,rir6ufir

1. 1'OlalU

- .-a.- - -- -t y 4 r ct - ., -)-t. tua.!1tn?tna{!n1:?'l, a4un1: tru10u1.t:0uaau tl!5 1: [n:,tn]:da,!rijurifr In1 l!
fl'llJr:0Rn iarr!n:ihlurla"anrr!'n :Jynuriluodrn6

z. rolr u rir fi n I rLn'a,rr.J: : n ru.l rurYu fih'tir od r r1 n ffi o
. , !r., . r, a , .j )- q.."3. flr: n'tll1lotl n1n tu''t L2fl2.rtrulo1t t:1!ag lur?.rira r!,1u1:frda r I1{{1lriu nuatnr:

fr.rrflunodrf,a',rrnirlusfldoufi.!dlxuos.rtruio6uurirrfiul rdare rnarnrsuri.rudrn.irrjn6 riluniu
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4. :Exufl .rli'rclinuloIfl n?1::L:1fi dirl,,ruuo,ru',
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& " .t . ,-?. ,rJ::firinrxliu irrflurgda.!r:ru'irfirirn'uvruo{lrnriaarvirlo o:td':*rlfiuiurrlutr.:::u:rrnreir,: 1

rrdrlo rcsia.!frraanhlln'urirnnn:n:dhi'rirlurir,rlnrir.lunrdruah:lyirlo nr,rdrurnuo: n:rial6'rir
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olruur21a,rfi't]d1ulyirnju (n) o.7s !!or lrn: (n) r.2o !u0'5 6'rraena,:n'laolrn rirvirfi'u ao rgu6$Jo:

?rn'l
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niflnlll,!fr' io.1 ! araolyirRiu 30 rquAflol a'o'lrnr:lunrjr1uirrrvirn-:.r3oz 6o':/iurfi/orru

u'r11,0,rfr-lrahu 1 [uo.'
,]
(n) !!aax lxul?nanRufl'lUl7llnU 0.7s l:Jsl: Q = 0.75x302 = 226.s f,nl/aurn

(:r) tionrtruulno,ra'r.rghulvirfi':.r 1.20 ru6n Q = 1.20 x 302 = aoz.a finr,/iurfi

f <<41 9<9 'x. rl 
.lUdtlrduutiupitttuuilutil{ (Contracted Rectangular weir) riJr*hrf ':

-,r.iu ,) ) ^ - . :
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- Zit,^ )
a'o':rn11'[r.rngirurhu.r'iiofifiah.ifioraonru!5'] (velociry Head) r!aorrrrftrqdalolrn;usfr

t4ulu'ruua0fl?] 0.30 uro:oalulyl oa

Q = o.o183s (L - o.2H) H

lrnJafl:1Rn !']1flR]l&l',l!tlJofi?1rirT2!ra{n'r:nflu1u1nn?t 0,30 tl,o:oa?uln o0

(10.4)

a

0.01838x143x207.1

. h/2 1/t \
0.0,838 (L - o.zH) 

[(H 
+ h) h 

J
............. (r o.s)

t 2- - - , ) ) . -
ROQAflB naUR;,iJA1',',]nOtUnl: [iflOtr.'n0,t1l0.tn{turaunu luittjl0l[l ull1uutl tuulnJ]in a{

)
rizfiofrufr l'affn'r:i.rrflfl6o fiam#imlunrno.rfiud.o L luslrmfr (i0.1) un3 (ro3) inu (L - o.2H)

fie:r iuuqn:riruiunnlnneirudufturiuufiulirulut;iufrl (Suppressed Rectangular weir) !1

tiluuuiurir.r (Contracted Rectangular weir) o,.rriu t:tatnavlf,or:r.td to.t 6.rtilua'o:rnr:1un

',. - ;z
nirruhuuur'tril-uir.lfrilo:tuurrta{a"urJrarvirn'u r.o [!o, r,rfiru? nra'o:1flrr runHlu&nu$uuuurl l.r

,.,,, r. j 
''ld'tom nrcirfiriru'td'ornnr:rEaraorvirniufiiurir (L - o.2H) fiinriuriiuum: f,rckide:rnr:lnsriru

r.J r u fiurir.:

9t?our{n 10.4

o.lrirur ua"n:rnr:lrniirunhudrr6a!fiuriruuufiuf1,, arrn-'irnrrr:araara"r*hurvirn'u r.so

ul6t', llatlaolYllflu 35 lsuo[ugt':

?T YI-'I

iln Rfl':

e = o.or838 (L'-o.zH) H'l'?

L = olrroirnalfildru = rzo lru6tun:

H = rao = as rqu6u:o:

ti',rriu q = o.o1a3o(rso o.2,35) (3s) 3/'?

544.2 Bfil/?u171
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9t?ou'l.lYl 10.5

a.,ri'ru2 oro'in r n r:lu orirurJ ruluto r o.+ lo .iio ll r.: fi r o. r

T ?l? 1

rfioorrluraa,rrhar rnir r.o rln: raorrirfiu ss rqu6ulo', 6'n:tnr'rlrnornor:r,1fr ro.r ryir fi'l

381 &Otl tulYt

riru'l udr (L - o.2H) =

?rll'l
rannrurS': h v2

2g

q i - , i 
",o\tuu ao:1n11 l11nru0[lJ1&]1utlult1Ju1J1,1

orurnncir.norainf,vrfluo-r odr.:fi ro.a fi'u ro.s rfu rda.,urornnrrflo,ooraoolrl0#,0.,

150 - 0.2x 35

r+s rtuGruo:

1.43 tuo:

= 381 x 1.43

= 544.8 OOI

vl
02ou'NYr'0.6

inrilul rua-orrn1:lueg.irr.ulrudlufiuuf,ug.ir rruiurir': fl ri6'irnxlutrlina'Jfir-rslrrrirtitt t.zo

rxo, ranlyirfiu 42 rqu6t o: *a:R'rtrr5?1oln:vrrsri-rr.rrire]rurYilfr'! 0.55 txo:/iulfr

2

(5s)

2x981
lguaruo',

3/2'

1.54

l1nqn: Q = 0.01838 (r- o.zn1 [
(H+ h) h

3/2

= o.o1o3s(r20 - 0.2 x.az) 
[(42 

* 1.s4) '/' - 1t.st1

= 0.01838 x 111.6 x(287.3 - 1.9)

= s85.4 eflr/i1rlfi

3/2

n. nhudrr6'urnNflU (Cipolletti uia Trapezoidal Weir) riJr*Jru :rrnvrriuir.rt

(contracted) iria.rrileLirirlrlneirsrflu: drri'r,r,arruX dr*irudrurir':agluuur::6'u:u f*hudru
-&

iirJrdu.,ao n louiioril/ororflciruiru r nru d'runi 4 fr2u d",8fio.,'h-1ug:,Jfi ro.s
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1td ro,r rtra{ uiurrrorq ( CIPOLLETTI OR TRAPEZOIOAL WEIF )

, - ; ,q.i
aie'rrnr'r'Lunrirqr.Jrufiuafirruorrlart o'[rj6oraoor u.r t5 r (Velocity Head) t"':tt"rfiao:rrl t5rta.l

n:irfl 'rufiliirsrioun'ir o.3o rsJorqioiuifr 6o

3/2
a 0.01859LH (i 0.6)

lro v rfl aoir u !511ai n:r uflri'r14lirshfl r,1n R'jr o.30 ruflr/au1fr n?r1d'ff6ri

Q= o.o185el(H + 1.sh)3/2 (r0.7)

.it a )
fry q finn nifilr'lun u n1': fi (10.6) uf,: (r0.7) u-{n,,r fiaur6x6a q rfluiJo:rnr:'lnnajrualrufi

nuiurflufin teioiurfi L rijuorrruurrla,,R-u&hulflur{ 6run: H rfltr[ao Sonxr dmorriru.rflo

s-uahu rfl u!su6 rrror h rfl uraofl ?'rr r51 LiJurEuA rilor
, ) ) , :"

oiflrrnlt'luoriru rufirlfiurlor.rrrydrrlira?rr]u ri1a.!iir.u.hBnu1ori1,: 1 r ari'ru? louhjfiorao
)

ft?]u$? ttflo,, [? luomlnY] 1c.2

,i-,

I'

l



lts

nTtl.t?t 10.2 a'o:rnnlunrirr+fiudgdamrlyrX (Trapezoidal Weir) diorrloranalr'r*lrtnuro

n].r l riodrur rulooslnr:

Q = 0.0185e LH 3/2

tao o': r ri u rrr a ': f,u.^lr u (L) - trn:
(H) 0.25 o,so q.7s 1.0 l.s 2.o 3.0 4.0 5.0 6.0

{tJ. o-n:rnt:hn (q) - fio:rziurfi

1

4

5

6

7

I
I
10

1'1

12

13

14

15

16

17

1E

19

20

21

22

23

24

25

2e

21

28

29

30

0.5

t.J

3.7

5.2

6.8

8,6

10.5

12.6

14.7

17,0

19.3

21.8

24.4

27.0

29.4

38.5

41.6

44.e

4E.0

54.7

5E.1

61.6

65.2

68,0

72.6

76.4

0.9

2.6

4.A

1.4

10.4

13.7

17.2

21.0

25.1

29,4

33.9

43.6

4a.7

54.1

59.5

65,2

71.0

77.O

43.2

89.5

96.0

103

109

116

123

131

138

145

153

1.4

3.9

7.2

11 .2

15.6

25.8

31.6

44.1

50.9

58.0

65.4

73.1

81 .1

49.2

97.8

107

116

125

134

144

154

164

174

185

196

207

21A

229

1.9

5.3

9.7

14.9

20.E

27.3

34.4

42.1

50.2

67.8

77,3

87.2

97.4

108

119

130

142

154

16e

179

192

205

219

232

247

261

276

291

306

2.8

14.5

22.3

31.2

41.O

5r.7

63.1

75.3

8e,2

102

116

131

146

162

178

196

213

231

250

26E

288

308

32E

349

370

392

414

436

458

3.7

10,1

19.3

29.8

41.6

54.7

68.9

84.2

100

11E

136

155

114

195

216

23E

261

244

308

333

358

384

410

431

465

493

522

551

561

611

5.6

15.8

29.O

44.6

62.4

42.0

103

126

151

204

232

262

292

324

357

391

426

462

499

537

576

616

656

698

740

827

s72

9'17

1.4

21.O

38.7

83.2

109

138

168

201

235

271

309

349

390

432

416

522

568

6t 6

666

716

768

821

875

930

986

1044

1103

r 162

1222

26.3

48.3

7 4"4

104

137

112

210

251

294

339

3E7

436

4A7

540

595

652

710

770

432

895

960

1026

1094

r 162

1233

1305

1379

1452

't528

11 .2

31.6

58.0

89.3

125

164

201

252

301

407

464

585

649

r- 14

182

452

924

998

1014

1152

1231

1312

1395

1480

I 566

1654

17 43

1834
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1. flUal180]Un1{t[n:O11111{n:Oa.3a0ff{n11y{UYla,tUlUAYnnn L&U00n1',] flO{tIna{tAO
, - i- --;p. rlurfiof,lrio1'lunt !6uonnrio.rlunrrrioSrioran'hjriaan'ir o mu6ruo:uosLirfiu r/z lor

o: r t o rrt a,l s'r.rgh u

@ti
9t?0u'ltvt 10.7

.t".,
o.!+i1u't nrdortrmrlumaoirairr*.huf,rudutuor,rfiu fi'rfl-trgirusr r.zo *ron ooryirfli 2s Lqufirror

lri6o raonrru5r

d'raoorrruurrro.ea"udlulfi 6a i.o ruo: a-o:rnr:'[rao:rudarvirl:

?r1l1

rio'[i6oraonrurl:':

Q = o'018s9 LH 3/'?

L = 120 rguGflo: H = 2s lguAtxo,

Q = o.olEse , tzo (za) 3/2

= sso.s fio:/iurfr
rfla.:orndo:rnr:'[unri]uri'osruToao:rfi'r.lorrrorrra.lfir+lru 6'':t.flr i'o: r nr:lun riafl':1uur?1a.t

s'usl r r oo n,: Ls6i a r.o u.r o: o :ri rur u'[ri'Io g

1.00
Q = 330.5 x 

-

215.4 ao: / 1u]?1

n. r.llurflUlraUU (Triangular or V - notch Weir) rflr*JrurJ::r.nvr:iuir.r (contracted)

^, q.'. .i s c . . - .l -nt0nr oLl4ul tLdf-,Jtr{[].lu:Llf,t L14R0tuurJ tn t00fl1.[g118Ytnff0.01J1.r?1luN 45 a.rff1n:J$u?o.0 n{Ltno,t

tr tulilYr 10.6

)
a6r: r nl: t?rflrJr1.[a 1r a t ru ruoarri rur o116'lougl nr:

Q = 0.0138 H (ro.a)

1urfia q rfluaio:rnlrlr.rnrirrrlJrufir.rrirurflu6o'reiaiurfi nnv H rfluraamianrru6rao.rrir
.;)r uauaoflllr[ua0uja,,fllall0rijtrriuorxot ito:1fl1t lnnill.turacfluloo],, .l alit!? [oo1nflTrl,rYl r0,3

5/2
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olflnunlt Q =

H=

a=

o.oras H t/'

r z.s rtu6un:

o.or ao(r r.s)s/'

17.7 flO:/1Ul?r

1r:d ro e Jraarlnrdgr ( TRIANGuLAR OR v-NOTCH wElR )

, ) r t-r
rhunrurlr6ut,LiJwhulToa:o:rnr:luna a'rrirfilfiorunvr5son nda,r6 lor t+r,ttv adrrE.t r rufu

a'o:rnr:lrnriotr 1 elutfioirflr+Ju :lunrniufir,: rtlutua'r.s.huo:6ototir.{rrorno6.: unyoo:laruuao
) . , ,z -'ra,rrrurunuui:nararsrnrrxurardrhiriaonrr a a.rtvin a.lrao

.i , ) :r,-- . - z
rfiarnrn'irnharrrrvrfiflrfi'hifin"wl rflltruur:rL 6'',:til.r raoiieio,:rrtnnrrcltuuuL6urflodor:.nr't

lunrvir 1 n'u nniraournfloarslfirirlunrirqfilr&haarhr6n:r 1lgr6ofi'un'r+Jt rirlfiioa'o:rnnlraarior 1
)

to0nfia.rfll1trurJaB

*
XJ

9t2ou'titYt 10.8

clrhur rudn:rnr:lr,rnaa.t;rdrushotrlrr'rdal ar:ry6itraofir,-eleirvirniu tr.s trs6rrua:

? !Yl1

v
+

t/ ru'
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olll,ttl 10.3 dcnrnr:lungirudruarrnrdal (v - notch Weir) 6Jrirsrflrlounurm e = o.o13sl+ s/,

RO:/?UlYt

aIgo

(H)

5!.

[a 6l

(H)

E IJ.

a

0o:/?1r1Y]

lao

(H)

5lJ.

a

oo'r/2ll1Y]

1.C

1.5

2.0

2.5

3.0

4.0

4.5

5.0

6.0

6.5

7.0

8.0

8,5

9.0

10.o

10.5

11.0

I1.5

12.0

12.5

13.0

14.0

14.5

15.0

0.014

0.038

0.078

0.136

0.215

0.441

0.592

0.731

0.97 7

1.21

1.49

1.79

2.11

2.49

2.90

3.34

3.85

4.36

4.92

5.54

6.20

6.91

7.65

8.41

9.27

10.2

11.0

12.0

16.0

16.5

17.0

17.5

18.O

18.5

19.0

19.5

20.o

20.5

21.O

21.5

22.O

23.0

24.0

24-5

25.0

26.0

26.5

21.O

21.5

28.O

2E.5

29.5

14.1

15.3

16.4

17 ,7

18.9

20.3

24,7

27 ,9

29,5

37.0

38.9

41.0

43.1

45.3

47.6

49.9

52.3

5,t.8

59.9

62.5

65.3

30.0

30.5

31.0

3r.5

32.O

32.5

33.0

34.0

34.5

35.0

35.5

36.0

36.5

37.0

37.5

38.0

39.0

39.5

40.o

40.5

41.0

41 .5

42.0

42.5

43.0

43.5

44.0

68.0

70.9

73.8

76.9

79.9

83.1

86.4

89.7

93.0

96.5

100

't 04

107

111

115

111

1?7
'O7

t.l1

135

140

144

144

153

158

163

161

172

177
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lofirhar:icracffioo:rl6molrhlu:rl H rflurgn uiaorrudnra,trirr,yrfiof,u:rminrh d'rfiu:r,l
x), ;i nru::o'ufirlorrnf,ufioqjq.rfiqa rn! n rflurirfl"u i:fivrf6.fiua{ri'r}Jirlfrnuu:ror:rrniur6ar

tt<
lJ09tn

r, slrlrrnl-no-oirnr:lrrnki'ncr6uon ndar6 finnrauulfinrlr:nr6onlf,lfrurrgri'u.,rul6

gone rnrtu u'r.r rru:..: o-l nr r rt ilurao:rrrmr ar s-ur.,hohir,r a ruur: titrd'o:rnrilxnli

2. Oanlluu flr't., ooo,t ufl;linlun1u 01i fri].c [l.,MJua]fl'rt?olllllulJ 0111 x:aluultuu
; - t-t.e

tnfi ou01u te leYl\tRaJaulJ

- ) - ir :
3. rf,r*?aoroau!1nuur rnnrirul 16 tirirhirfinnr:fiotllnn1: mola.tu'r

r ,.I )-
4. iia?lua,rrtrni,trr:,r]rafl !o?r hiffiqnlufin-a{ auninurrflufi rar*

t a . - , t ,2 -fl. flotdu ahufnririooziauo-,rcial f, 5a
- r.1 c e .:x,i. d'o,rh{d1l saiulrnsn nR.rxradl.rAflT;(Free Flow) ri.rriuo:ciarnr: taorrnruul,Jnri'lri

r.r i .J a ''. )alllntuvtufl iat:uua{ 1?ltluuln .l

2. arolJUn:?o yrT.ru x:arflDf&o0nx-nnruronerrriraha fir1f:sor-!fru?ia'trirs.riqou

' ' - i - , , ,a-r'c . ,!l ,r-,.
rir lfanuluaggnn?rrIa.rqluaun11fla,it1]tra{tao .n'lYlio lone !l*aun'l'lYl luntllg0r.t

3. fi A.trnlttJa,t nun1l nettl:l,tuna,tu'tuo:n 0,tYtlull1uo?u

+. aroirirlrnn ooleinirs}i

-itt-".uonntflu0{nil1ott:1.t?ou1
a - .:r, ? t

:r slcrir rfluaror:r"e rhfisfi,fulio6oo-rlflurr.rrirlnruu?gu6nn'lnnru0lflaJn,rrYuroJmln

rirrTulYu ufiureiro,r:rnrirrsgnu'ulfuflun'irn'?uHffiJo,,:r,,n!,rsooirr uSoe'rsnr:unfiu:r,rhisJiu
a & , ii.- -'i ", - ' t ir i

lttDfi{aa{a01,r tlllaI ao:1tt1t ['vlnH11r71.r201r']ulqnoRluto00:.Jnuo?1uBfl1anu1lu:"t,,llu
. .A-., Z q - ". "- . imqrrnnlfinarEf,:n!trllrl u!l tunllaonLluu1lin0u']nfla n'rt1.1o?1l,n?1,onnl:tlf,u']lJ rras

.l I t - iq- - .lr-lunuiltlu:r.rrf,dluloanr:funioirhiunuriir e un:yrTlki'oruririnqh (Critical Velocity) uio

r5r n'irduirr ufrrufiuoufiro uo'lerrs/oanoun:s 
J,rnr:llorflul 

adr,r n66nn:tl nrlrn-nnr:rirriu
, .:

aflT'rn t: t$RRlu:l.noutrtotut r* tciloarlnt:
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n:urYudr X rir n un: K la.l:r,lfnri.l'fiocir.r 1 e:tirrnnr:nnnaliori,rorlanrnnr:6nos.ririrtlo

4
Ilit? ou'l rtuu 1I'l : rrsa

:uierhuuulrrisn rflu:rdorirdaanuuuloo Mr. Retph t-. parstrau rialf,drrr"ulodr:r

nr:luntorrlrluvrr.rrirr-rlo : ir.rn'nrnr*rouuioriruuurrirs#,rurn,r1flu:rJfi ro.z rj:gnalina

2Un1flgRlXB?1rO?BnUAO
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lurio q, rfludn:rnr:lundru:r,r riorflu nr:lunltifir'ir q rflua-n:rnr:lunuu!6n:g 6',

ri ru'l rulollfrir Ha $Rs eE rflucir:Jf:lurido:rnr:lundurflo,:rrornrflunr:lrnleiFrrir cir q, sirniu
-: , r- .l r ,f,

rr.rriorillurocir.r 1 arorrglciorn;rJfi ro,a 6.r ro.re iir qu lug:Jfr ro.rs 6'rrfluro'r:r'nuro r r,{n
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, ) -2-
fr tulJtlfllrloanflluB{ onu fla

lJU101lO.t:1.1?9rU1 - 1{9r 9t?fl0rlJ:ul,u10
1.0

1.5

2

3

4

5

6

1

8

fil t)lfl'l

1.0

1,4

1.8

3.1

3.7

4.3

4.9

5.4

fl1duao.:h'1u:rjfi r o. r s oiroun-r

t ; ", r .* : J , t - e diltuuto?1 nltfl'ru? flraot'tn1: l1,rBuJ0llJ1lnlt Iun loH?u1x[ftouI1,rq,:u1n u0fll1n$u!l,tna,tu

nul'nranvr'.rraru r 6',rrfir lourh 1l rn'16,rrs1fluudnrds,rlounr:6orfifaulun rurfJunr:lrnuuu

aa:tllot1{u{0u1.,tou?



200

o,50

.30

.20

JO

.07

.05

.(xl

.o2

+
+ "_,1-:,

-i t -. +- yr4-

o

aI
I
o-

to

07

o5

o3

02

oo.or oo2 o,cB 0.6 o.c'f oD o.2o o.:D o.! o10 t 2 3 3 7 lo

o6 - lmzlnri

1:fl ro.a drrJ{uufiilernrr\m rdor qrnntrnrrlua?t0rJr r suBMERGED FLow }

frnhr, lleJruuufidgiarrnr r d2

o.50

30 (,

7
I

,

a_ i l1{fi.1, 2 g2
I

I

20

oot

az
I
o

u,

.or
o.@ o.@ 0.6 007 0ro

0

oao o:D o.$ o70 I

.- lm ulrrll
2t37rO

1ul roo drrtluufidrrrnrtba rdar qrnrtlvnrirallllh r SuBMERGED FLow )

frrlumlfrJrrruurl{$ii!!.1, 2 d2

o95

-/

;
fl{mna t

H

lllrlrttlIIlIIl

2Pz

7
1

1

4



1a

,50

20?

2 3 3 7 rO 20 :!O $70r@
os - ht zlvr{

.lo

.20

a:
I

Z

t
I

Z

.o2

ro

.o

t,6

70

:30

.T

iud roro dr {tu ufio'etrnrrlna tdorcrnrdlnrt}aatl0tJr ( suBMERGEo

t'rlrfurrl lterh ir{slerr.re E dt

or

ol

or oc or 05 0.7 r

ol 02 0:t 05 o.7 I

FLOW )

20 30 s70 t@

.to

.o

,e

2357rO
ea' !m zlrnfl

ro.rr firj{uufidrtrnrtlna rdsrcrnrdvnrtlualltr:rh r suBMERGEo FLow )

Jrnfurrrfirrlrrr{ siertare e du

I
,+

II
II

I o 15-
I

o.o I

2170
L

I1-/

p.
a

*
I

i

-T

I

-l

,t1!t!1i 2

!

l

,t'll 2u Hb/Ho
-O-r )€6 - 9D 9?5;

La1-/
1-/

I

l

t

I

tltlvli 6 2
I

I

I

tud

-] 
i-..

l_

t
,

I

1.- I



a
,
I

a

ta
I

I

to

07

208

o? on 05 07 I 2 3 5 7 tO 20 :tO 50 70 t@
os- lrt u lvri

lrulutrrfdrrrnrrlna rdoqclnrisnrtlua?f0zJr ( suBHERcEo Ftow )

J"ndutrl leJrrr{uirrr, e g dz

o@ oG ococ o.or oe o(B olc oJ 02 03 05
og - u3zlvrf

ritJflulsrrrnrdr a rdamrnslrn'yrlnltftalr r suBmERoEo Frrw )

frnlutrrlratre r 1r rhm{hnir r r1e lf,qodrddrdllefuihlo
rfur ru Jr r lurdv m n morln 1J

03

.@,

.ol
ot

TJI I O.l2

o0
oro

3

2

o.ltl t75 oar

I

I

ii$lrlt eg2

t, l"tar

w
I
r.t
2
5

!
6
7
I

coiiErl(ll
ACTOF

r.o

t.l
2.1
!.1!.ta.!
a.'
4.1

-z /1 '4./

',- -_al ar,
a al '// /

'/aI /1. 7 7 a/
,'

I ti, t Z

1tlo.r

-)

I

n E

f7t



200

9t?ou'litYl 10.11

' -i r :
tJu'liist1fl 1: 11,r0 lu:1.t2oullluuvlltuiol,u]o 6 u?

(n) ria H" = o.4o ll,ot H,6 = o.zo uo:
(x) rio Ha = o.4o r!flt Hb = o,3o trjo:

2 tYtl

rrnolt1.,d ro.s riruiu:r'rforiluuu littrn xum 6 i2 riarijunr:lunuu:-rdgt: (Frce Flow)

Hb/Hz < 0.60

un; Q
r.56

0.38' 2 Ha

(N) HJHa. - 0.20,/0.40 - o.5o

rioon'i, o.oo ri.rrfurfl unr:lun uul 6n:: (Free Flow)riiarrrn H o /lt "
!Ln! Q = o.aer z(o.lo) r'58

= 0.0E96 lJ."/?U1Yl

= 89.6 RO:/?Ulll

- o.3o/ o.4o - o.75(r) Hr,/I!a

urnfl ir 0.60 nr:lunrfl uuuulnhrrir

! 11:O:UJU Qs ' a-aE
rrnrJfi ro.1r 6a Ha: o.4o ttot un3 HulHauiltl"u 0.75

rrnu'a (n) dorflunr:trnuuu6m: q = Es.6 eol/iulfi

e-'trr3lr qs - 89'6- 11

- u a.o f,n:/iurfi

riialorn H g,/H 
"

a r1 nfi:/?sl
E

n1:9to9 I:1n2 0UllluuYt't:
a , , ,i,l r Etuontltnl nl'aolEoll8:n,l1filu?olitotlnfi ! 0Hrrt1'r,0u.lt!on tvt8rllutluuafi:luuRlo?n

n'irriorflunr:lunlffirrirlrn drrfu lourjn6udre :6orf,rhinr:hneirurflxuuuaRr: iinr:riruror
) - a,. -. - -ittfi oneoil ll,rcl lllunuo.tlr no

i. nr?r BouLiudiraudr o-orinrrlrnfl ,rq* (Qmax) 6d:r-orfurvirfi'urvirl:

z. rioirirluoairudr0onrr{.,qo ::ri'lrira{fi1e i Free Bogrd uiadaduluaaalrvirlo
. -i )

3. !fiorn u1flon'n.rrhrirfie ;lildorlif nr:uuludradr.rfi ro.e udrfiruror H" fiodo:rnr1

hsiiruryirniu emax unrnrrtrorfl uttuuAnrs
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4. rroorn,rfi lo.s triTir Hb Ha {rqofimilunrfluuuu6rr:rrirfi'urvirl: drur arir Hb ern

aotlR?uvr Lsu

s. 6oo&l:rsforirlorilfirturaryrrlarrurfla{rirrrnfirrirluonarhirir uo hhiu::rYrrlufr:r.l

lorit :q$un'jrrirrvirrlu H 
" 

- H g rfl uarlr,rrioo

o. nrrrscufjn:n'uti'rdr;iri*frn 
". 

u6 rrrirLiiriunna'r uiarfiucirrian'u(Free Board)'

- : )-r:aN 01tnufl tuTtnaa,t ltt1,t101t'tlju10 lf,n21aolJliun21t: lft't ul0T1{r,rna{n1:

gt?0u1{1r 10.12

noanR,tuli lultu,t t!aR.tu,t02uootlRni0 0.30 n RU'l?tRr&nTfla?ltl?t0:ua?1uaft1Ja.,u1lu
)-

nno,[Y11111J 0.60 !rr0: r,[nsrHOiU(Fre€ Board) O,3O uJO: O.rlr',llJUloUn:UOn::drfiU:rm"O rfir;
- & ).- t ., , --:. , - ! -Zooantr\alnRD lnnlrJguUUafilS flUUolxt:OUtllUl[UflOA.lnounooJrlfiouTtYllnU + 20.000 tuuo

:rcYurirm:rn runnr.t

?!lt'l
) ; - t i . r,"ilnorn.rli r0.5 tliaoflllnTr tl,r8rYrlrIu 300 nol/1uln 11rlona'r:1.ro1qn1io0n uJrRRml I ?ltl

druiu:roruro r r,,lo

t.522

Q = 0.6909Ha

rra;Hb Ha = o.zo riru:"::n11lun[!u!aflrl

1 / 1 .s22
ri,rrlu n.a h*l

1 / 1.s22
0.30

0.6909

tI5 o.7oH 
e

0.578 tUO:

0.70 x b.578 0.40 uro:

-.8 ,] x ,zo{uu t:3r41nell0{llu:1Jrcu''r ::dufirrir - H6

20 - 0.40

+ 19.60

::n'ufi r'rirplrh:rderl'rrdlf, nsrur,rudr

- :cC!fru:r.,{orir * H"

- 19.60 + 0.57E - +ZO.irc
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2. flrrrr:0?'nan,flr:1rn16'1oulr'nrrurit,na,rIaorfiu$6nfia0 n.it?6adn:rfl?l-t HblHa
) a t)-r-
nogrurn0r. Yt?o to!]nn.r 0.9s

.'i
3. luri?nfinn1unrflutt'ulan:s (Free FIow) fl1trr0iod'o:tn]r1unlou?"n Ha rfiu.rrirrdu.2

uonornriua'o:lR?u Hg,/H" finr:lmnriJuuu6n::ficiolrir{rl1n(o.so drufi:r.nurohirfiu e f,r

ru6,r o.Bo dru:"u:rorurolnn'jr e rin)ria.r:-oraoflo,rrir6a Ha ttfle Ho darflarflunr:luf,uuuloifix
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uri,rrirnirur.ln.r uiolt'rfl uarnr:s,rrlrnrlu nrernonarsori-rloan:.:

ln l<l
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FREE FLOW

ol Hb

2t1

L

2t3L
E

I

rh/r drrtnr{tfi x c rbJ'rdr finfii fe x5

(c)

( b)

(o )

F:l Fr--l

1r:i n ra ilnro:nrrbadrtrrlfrJruuulriiee (o) lnauuuEars ( FREE FLow)

r.t halllzJr ( suBuERGEo FLow ) Ea! tlt o{r:r{r reEac

f,tlyal l0:ilr (TRNslrlor{ . suBMERGENcE )

e lr ? d 6 l.n l<l
on :ln'l: lt40?l]u: tn? ou'llrlllr luufio

-:nr:rr-odcr:rnn'h,rnsiru:rojoriruurlrifina ri rlou nrrio ra oluriarirfi;f.rio rdr rir rr oalro nir uer :

nr'tl.lrraanddruud#,rure ,rlt1u:rJfi ro.rs nr':luoriru: r.rrhrirrurlriioaale urioa anrflun r':1un

uu6n:; (Free Flow) ttnvnr:lrnldfirrl (Submerged rlow)rdurdurriuriu:rrioiruuunti*r,,
- -'" ).,
nhr r*:aa.rfirdrrijorilunr:'[unurr6n:vuavluokiftrrir'[riuoo.:'l':lu:r]fi ro.ro ei':rrri'uriluir (a;

un: (c) mudr6r rirrfurf,uftrrir (u) riurilurirwiafic;t dt ufrnrrnl:nr:luorrnuruudrtJriJudn

uuulii.t (Ttans ition Submcrgence)

(n) riorflunr:lratruu6e:v (Free Flow) d'n:rnt:lunrilu:t.rioiruuuLjino
) ., Z ,' e t ' , i
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t. riorilunr:'lna}i'frrrir (Submerged Flow) rionrru6rna.rrlrmrr6'ru,lruaan
Z .l "q- a ic -' . ) ,(I{ ) Rlfi.nl{nun:ynnr rlua't1N0rflaJu't tu:t,tytno to0ouu.tulnR't1o't1u0R? nqoi (Critical Depth)'b'

i :.nt:'trmaoirlu:r.rfior riJunr:'lrnleiErdr (Submerged Flow) rla: nrrri 1u: nra"nrrnulua rirrflu
. i t , A i -Lna.t!'ttt'5 lulo?]!ataanulrnfl aiullnooyr.i Ha ltny Hb o{u

c.(H- - H-) n1

a = ; H^/L 1
(- loe S) "z

. , -. , - ^ :; t ,". 
ilrflri.,urnrlooarunr:lutta c1tuunlR!u7Ynn,t 0n]: [u nzu']1ll 't.l nlu[uu lo]J11-r1 f|ro.tflt

Kj wt o'u ...(io.i4)

Kr nr unJ n, rilus'l:.|:;findfirinrolriuduo{nirolrurmo.l:r.r?-o tfiu'todr.:,6ur 6irru6irfi
, ,) - . : ,

oro toolflnrrv$o,rruyr 10.17 -nuil S rilua"n:raru:su'ir.laort.roluynulrlooraoylnoluruua

rir uio

0.40 (ro.rs)

c

S Hb/Ha (ro.rs)

;., ur"^L -'.
rfi a ril un r:'h,r nld'E': dr n r:':"o un rri r ur ruo'e: r n t:'[u oe.iru: rriodro:'luortrun:iSuonnoo:6;i

'; ".i . ;: a .l
6t0ll,0 s uf]l t8Jtnq 0.95 [xut6]81nqnL:1,nou 1[[1J1Jvi'll ut n u0la']nuufi'l-tuRr,1alLltl4Yl'J,r'1ujir I

uia Hu lrior:icir:lrnn'ir qo r oirrudtoln':l:urrro.nxforlr (Ha/L 
= 

o.4o)
; ' - i al o r"- :

tua.titn ltn]: lua lutlnioullrljlj [SJtJoa ur.0n]: lvlduuu0d)rllnv t]18t0r211.{l tta;flo1d 1,11L

+irqr rudo':rnr:1rofiuonoir.:fr'uurn rn:r=arti, rioudo:rirurr*drrflu6'olo:roaarlfiuriuoutfiuriou
, ) a ;. ., ,t .L^ ; 

"1 
<i ,

1'lrilunrl [unltu!!o ntr0ru afl?']tlJ0 torijqnt: LMnrruu0Rlt]4:0[ a[oI 1,ln']1 [u n [os]1u']uunn ao'l

Trans ition Submergence, S, 6lrrno.llilun:lr',holpJd ro.r z

rir s uia H6,/H" riaunir s, fruao.lirriJunr:'lun uru6o: l
rir s ria H6,/H" rrnn'jr s, fiu*o.:'jr,iJunr':1un1o?rri r

n'r s uia HolH. rrirnlr.r S, fiuro,:'jrnr:1uoad::uir.ruuu6n;sun:tiE,:tr e ;ltir'nlt
fl11r2 TUBUU tOn03 tor.lBnflttYllflU

gt?0u1{Yt 10.14
-:RrrlA?1:1.,lodluuu'hifi ooa'uuii':urr z.o rrn: lrurir

- | 2 ) a, "J ,v
(n) t]n2ou'iuii?n tonnoa,,orx0 Ha xaMnYrq0rxl It
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(n) ni Ha icirrrirniu 0.60 tuo: riala6'trvriJsnr:lrsuur 6r:s ria1o6rrflunr:1na1ffirrir

ii'rir
(n) nr:r"or;6'oloulutr.: H"/L 1Jrfiu o.ao

- d - ". ; . - -;o,,uu: 1,:20uTuo: t}ln't1tJ Ry[0!oBnc]p.t ll+nl:rafiur0 H ufl 1lu lnu 0.40 L nta
a

(r) crn:rJfi ro.rz d rr.u"l:r,sforirturo z run':

Transition Submergence St = o.zo

v;o H, /H = 0.76oa
H- = 0.76 x 0.60 = 0.456 [!9,

b

riu6a ff6 d Transition Submergence = 0.456 tuor

rlla Hb uounx'r 0.456 ru6r: n'r't [14nlul1,r[!un11 trattuua&ri

ln: q unn'ir o.aso rln: rflunr:lralaifirrir

ut.tYt 10.15
-:

i.tFr ru? uaerr r nr: ! oruru:rJreur*Lll'lrjioatuurq o.ao *t.8o ruon tt"t

0.80 ru01

9t10

c.50 llav 0.38 [uot'r 6t13.Ja-]o1J

UBH
a

H. rviri'r
b

'l r 1l'l

aio:r *r u Ho/Hu =

rrn: Ha/L -

a

rfla.:a rn Hg/Hu rurnnir S, .ci.nir. o v rtlunr:tu n16'fir ri r
u q.^ i

RO't fi 
.tu: n]: [un LorJ,)u ]

0.38/ O.5O

o.so/ 1 .8o

= 0.76

= 0.28

lurflo Ho/Hu rioun'jr o.ss *az Hr/L daunrr o.+o ar:drur rudo:rnt:luo ru:r.riori-r

n;nfloa.lLadn0 [o

orn: fr ro.rz rfla:t.lrioriror': 1.80 luor s

cr

= o.74

n
K, w' 0"

c1(Ha - Hb)

(- log 5; Ez

n1nr,.Jfr 10.17

ttBS

K1 1.,10, n1 1.65, ri2 = 1.393
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c1 t.ao(0.+o) ' 
0"

o.541

0.547(o.so - o.sa1 ''u'
ltn: a

(- log 0'76) 1 3e3

0.547 r 0.0302

0.0517

3_^ -= 0.319 
'.]/1t-['tYl

n't:n afl 't:'l.t'l ou lrrulj tulJfl 0

unnrflol.nlt't I ltJ lunllnoo nll n'] ogT ![uu luuflouur tJ aunut l.:10r{''l rruu}r]: tti n fla1100

1 . T.ri?o1{'ro:oo{Erofl,terruuulutria.Jylr.ldt Iol'[froqEnatierruttqrurtla':nrr{r tYLtlo{:r'rio
: - - I r - )- e ^ a. ^ .i'" r .i ,u']mrnu Yll.rultuu:rl Ylooo,r:1JaJgtaJtuulru'lot.J tuo11000.3 tuu': n nrflu1 tl1fl 1l1l2ull: o:Jn n h

,efiu lqrJ5rr 016 o ?iL rJ:; o': vrrau5avia: y! 1r yr r.r 61qli1u li 1 lfl uor"l.r

. : . r- - ! -2.:1.:?outovoa,t[ortoLn.0yl1no1uu1']uavo11{1't1.0 [[a v o io a.,n ouqr? a a o!1r.l"au1uo-nu rut
, ) , 2 ;.-

niufi ndrrfioaoo't:J rx:r:rialdoul uru 1 orofi nr:r:oo"rhirrirn'ulO

s. nrrioraolumr,lr,lrrmiuoszurroono-l:o yioiosLi'l'orirfi.r (Srilling Wells) 6.:6oo':h1u
.,.,.
riruurr,rfidrrruo ri'ro rld'lfir: rrlora5 a ugJurm 6o'[ifrzu :to.o:rcio:ei'a:eiolrrduluuu':q.t

A,4. !ua\rn t n?.1nlr? o !ao ttor n]:fi 1ul ruo10':r nr:lr,rariru:r.:1un: rfldrilunr:tu0Lr!u a fr;r1i1{
r r* i - & r -u -. -^ tq"tr

R:O?nn?ltralilunlt t14fl Lor{2u']u'tn o,tllu tou111 ttl Lta't i,ru nooo.t t1,11{'t tfln,.t tu'r't.:LL]l1l0frlr lf nl:
^ &. a : .

fl1r.r? ulunt:noonflr,l a ufl u'lJ 0 ,i:1 ,J 101{'r ruJ lJ 1,{'D ffi n

".
n1:? qn? 1ilr:?fl 0{n: srrrtu.t

ir : '
an'r1n]: r1lmanul [uy]1.ru'ralonvHlldnlnerna rm0.0fiufrfifi]91-6na.rd-lfi'!a1']ur5r ro6ma.: n:t

LIfl ll''l [1l111.tl,l'']l{u nR1100

a (ro.ro)

I .i r ",, r !. - ",2; .- : j
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?r:vutuul
: - :t -i!a!,"

R1:r v]l luri'ror o t!1J.ra onau1.: riir.g 
1 

'16'riJua a ':i 6riru fi'u 6anr:: vurs,fr [nunl:fln"onIu'trilfd1
.i;r-ce);-,

oinfiauluRHilurlufiuffi.rrirn'jrnTl::Lruri-rllu!afio?iu (lnterception Drain) ua:nt::vlrufrlau
"c-2 )- , "r .! -' . : -!a

n r:lilll{lirfiijadL]'ai?luffufi0otiaua.! n1l:trJrulilL!!u$n'.rfrtTunirnt::turgri'tt!lJ!no:so'u (Relief
. ) . .i - & , - , z i ). !

Drain) R1:n i v t0 0 n t1' lLl.]:J lo$uu]tu.tt4'ran.J fl an ll!ul?u nuu 0lJllra0 n!11 ulYlo a{ n1:::ll ltluulll

' f.:fl 0 :ri'a.rrir ror a'nE aB:nfi r u tnfl n o ifr ufi o R oooun-axn rl.trJ dotnluu unflm],rnl:l allJYllnto I ,
irrrgirrrffor: rurgiru n1: riliutl rfiuun-nn nrsnr:ld'tturra.rrtla ori r'iuso.rh1ut fi r1.z

1. nt::vulu;lttuu ari'o#u (tnterceptiorf Drain) nl'rrY:Jlu;llnun11nfi'on'uibirlrrrnurd'6u

h,asilrur1ufiufidk"t6'n*lrirfrr6uua:rir1ffiu niu ri-rtufi1xolJrirnfrufifiR.rn'ir rir#:6!!rernooa.r

s.rrlr r.riarirfif16liuuornr&uirlrornrflu6'u rlnr;:J1uiiotrrv1i16'ri.rn::ururiruiaria:YU1s;1

unriun: dfirlrfi6'a.JnT::3!rsrt{3ri16!iuxrir#uilu1a1n 6.:o'l: r vlf,ria: turtlir fi ro rv6'rtlriro"":

n 0l't uvll{
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rsf,Jfitnr.rlu

rsfi rfitmrn!.rblinr6r : uru

rnrr:ur gfr urrua rh rrtmstbreur g

lltrln

-€

cfi rrI'rtf lv nll riolh rn'o

n"arrr"rrl nurrrtgrttrg acurg

cfirfitatiltlr

rcrtrfr tll! $Il nblttqc:rnalh

ntrs uT alruuuaetclultlUr'a tnnt'

r
@

rdrGtir!il{r riotBtrbeeursrI,1-

llli r r.e ahnor:uolnrtr;urtnflnuuCih#u ( rNrERcEproN oRArN )

ua3nlretrlrfi nuuamsrifu ( RELTEF oRAfi ) doilErslnsBe3tbauAr
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-11 zr ) . ", ir* ir r :iT :un: Yruluut n!]rlflytfl\r xt0tljuul lnnuti LllBrJllutrult'lu R1:?lJnl{r:ul0li1Rno
Z ^ x : i r- - , - )
fl1llJ11.t7rflyl1nn1: [1.,lBn1ruu?latJ,lanyiuyit; l,oHn6unJ!:311!0fiflo n^nlutEoa.tnllnfi?a7ialiu1u
!! ' :.'{" L ,td . -tr*- -iu']fll{[noflll,nrn [on21.r1,11.t aul.t [tRe1! 01$1nfl11!R10t7n 0ifi?1l11,00ffiU!1n 010u1i1U]nf,?l+rx

noolsivrr.nvuurLl ld Iooror,rr:adr{irrirrfls?ia::uruli#.r1il1o'rr.,ariuufu6ufiri-r.fiurirulcilrn
. ^): ^ )'. a , t- ,; - a i c- - , , :
[un: urTltruoltY]u1{ uHlu [o01n 0B7t: ] fiu fl n lJt n flm Ltn::uluu'r1: t],ri.ro, n? l yrol !'u ]J1l''r

2. nl::ruruu:ilruuon:lniu (nefef prain) luiufiumyrlnnfirfJuriorr:uiacioudroru rir
firialfirfioilqurr'ionnrr:3u10i1r.1-nrrurrrnrhslufionnruufrufi un: rirLi6u6.r!:;rir.rcia urir,r g,r

...._.- -.-.]. "i rr lc*,r,, : ;- , :ryi:'l311}turlT1u nt: [}1Rn 0,tll't lflo1r [tJ ff ytl.i:;x1uli1trt:x!10a if.]u1n t!83fiafin]riB t:ytlu ti.t

yrrzqrrlRflRaifrr'u1:1lJRUmrtRUr1J9:tnnt:tr1tJrflr:JmBltcouL'IrR,rl,1l0u]n:?ott? nlt::lJllju'l

1ufiufi6',:neirr6.rau1qfrnB aryrflunn',yr.rrurirlffi#,rfr:;firla,rodui'rl#nnn.: uioor:.rnlLiaaluluto

dnou.rlr: n-lrorucia.,nr'rra,rfir ni*r nrirddo'rnr::wrelrulrqjrilurirlffiufirino:lt'via:s:Jrulir
c:, ""r* \ c- -

un 0 t0 a,tr:11'tg11,r1l1gl uttoYu''t l,floq fllYlJluu'l1tI Hnnn?'1

n1::vuluu'l?{? 9ru
(Surface Drainage)

nlrtv:J1ufirfi?6u (Surface Drainage; rflunr:rir{orirfi:r-ro1iuufir6u lounr: :*rrJ:.:fir6u

uiovrr.:::uurirfiiatiua'rour'::rr16,fioLi'rirfiniadrfulrnttrifi;.rirloufrfirolouirirfinnr:tYo
-""!,-tiIY ? O1{Ui O m1n', Y U 1U u'l Ul.rO': ll

^ 
&) Ych Xr.- :--, :^^

luu1.tfiT,t11:yulJt3lJ1uu1Loolt':tuluu't lf]tr1 r:1011t: lr:tuut:lJluu'tmou!1u:;ul0uT.nou

rf, trriou rf, oLi:ruurrulu;1166ufi 1n1rno1!d:r;l1d6u1d:':orSriu

q.r"""a
a nuil sx o.rutuil 1 n r: : vu luu 1&{? ou

)"q-- - i ^ - t ,) Z )&
R l rmnrYll [lil0a,Jxfl1t: YlJl0 1nnouuu fl?gtnQtu0itult'lnru?tull:11Ju:an01l11,tT luI't?l't

t -r,r. - .c ,r-- - ) '
lu-nr::s!rudrnrlr::utr6'[rj1d' n nntlru:mno[rrfln q rna,rnr:t:u1u{rftr6ufiruloarir 1lilfi
-t.oiu fla

z ; i , r "1 r , i )2 , t , -'1. l'rUYlfi,t .t o1 .t ?11ltluT l,llnn,t fl yl1.t1:uluu'tylllado]u f :1!n1a [!frto?fl lot ro?t13afl1Jr.t
yz !'e a , tr . . d .l ,010uuuu16!illu loulno?utln? n1:unyll LltLnoD0lnlu1r u

2. nr,rrsu lsrilinulorin riaiduonufinin:uruaonh;ri{ ilfihiirinr-.ruufi26sxt rfi!.l

rurAotlntf,ux1u

3. nmmolifi.ril (outl€t) llrxucfrri rirLi:cursrirfi.rt?fii niu rhlurnocursrir rc6'u

r6urrYu;rlorirniirluruiir t,r .rn.: 6uiu#.:.i.r
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irdrllurrntqt+iiel6nr::suruirftriBu'u rirulllqjrfl r*lufi nnn.ruufr ufi :o,rn,rlrfi rilurL

rarJ:cnrufiLiuriilrurnrfiul uog;ril Erirlrrrriisuriiliorlrnoera.rtir
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Iouun'nnr:no'r :::.lu::rruirfir6ud6fisorirtilnunr:iliufiufi1f6slun:iorrlnroryrlrjur

vrr,r::r.nsirfi\rir-orirl{ ucir6a.lrr n'irrruluqjcirn,r4ulunr: :"r.rriufinurnoun:rn-,:hisrrn:nlfi6

fifi'ufru64nur.tn,rlri 6'.rrfu 6.r,irrflucia,rriani6fiiruun;n.rvrufaan'ir:yuu:yururlrfirAufiif,rYui

ad n urr 5a
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orti. loh s,o.,ld tR ploald

3
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tui r|rlta. n ha loa ol,obr

v,
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rrI
t
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r. :suullriai1ft ?6uuu::un'l rcir (neaaing uio Crowning System)
?^-

2. 1:uurJUruritfil6uBUU li:ruuu (Random Ditch System)
:--

3. ::uu::! r0g1Fi0ulluuxtl.rfl?1untn[n (Cross - Slope System)
:--

4. ry'uulsut0g'tHlouu,uumiutu (parallel Ditch System)
) ^ 

q^a -- ) znlrffnJrfianlrlr-loif uf,,triu ireionfiorr ttlnB"nuor:niirJ::rrala.lfiufi nnrnll?1as6u
f,rfirJnn frfi.rdr (Outtet)

, c- i r ! .,1-
u 8afl tuR?lutltul!n!,ianu lntfl : a{imnn tnrra:n1,t1t{tuf, uff d{nn.I?5?u

1. :!uu rsuru;rrjr duuluxa-ltdr (rr.li r r.s) truli:utuilruuflr4rlounr:u 'tfrufiaan

rflupJf,'uriulfiufiru B,rdas 1 luranirn e 6l ao tlo:rrr too fir soo tra: 'Lfildoorun?rx

nirora.rucia:u nrr:r,nlflu: ud.rrirrrt}lriao:ururirrdn 1 raoir.r un:io::lrairfirirun;firu
, : h,,z'"--)

ttr.]0n:?u:?!ri1r1nia.:::rrurndrfl1 dqfi'rrir6nfiufi,r nr:lowrru6ufir1uus?nurun'uduu1?na.r

u R',

i i " - E )).
rtllJt3u'l0u]u:Juratltl lsillllrlJl1lrnYlnu!lt83lrfl?lrJs1orYl u,lnu 1.5 r airS[5 0?1u&1u1:0

hi'rlf rdruldlo$#r fufiilnnlfiHaoa!LlmuLiri!rirn'ri:vururirloulf,yio un:tiifli,rrir6rulr:sr

2. :ruu:;uroti'rfrrfiuuuuli: uur.r (gilfi rr.n) ::u,rryuruilruuiln'1:t.lr!,irrrnud,rrir
-),) - n !,j r .,i ,: , ir, e ' ir

rTaYtBrftr.tnlSi9n:inlras Iur1ri [osfl1T'rJoflrta!oa1;$?]rra{u101fltta,rmun tur1Dfllla'thu{lll

ruurfie:i irrn:6urnunrinr:flmrrr.rnr:rir,lrurhlfiqn uirlagrrnui':fiaEjrirqntrj{g:;lrarir

aoflr1af,ufi
)" Y !r- ': ' ) : " " ' inlfiriruiauririrliftsrel,$rBlht:rJUr;lJlBu']UUUSIOHnrOUn OUrqt l.ulf,?rt:$1 llJI

hqjrin un'rrJfufiufihiriuruncinrrralornl xrlui,rli1uiaplluftoixriu luiuflirixriruldili
"" 2,

oricsd'0.r1!'t!uu:uu1uf 1lruufiilun"uuuu R-.tLti1 (Bedding System)

rirrn',nofiruoiuicnrrrnnrrrii'nunorto+a'n-n:flRtnuo: r:ctaraonurrhi6nrofrrufll (side

Slope) rrirriu r:e uia:run'iro'r!6nhirfiu ao tl. un:or:r:lf,nrodtutt"tl t :to uia:un'irdru:"u

ndfinrfiu so {x. uritirnrnru?nr:lnx:':ural6ururufiuo fiarrr:linlod'l lil'tlfru1n0'', 1:4 o11!
ti!
. ', t 2 t-

r.i'rlra Jultuft lufrl:n;rlnhurnonn n o ts't:"lJ ll to

3.:rljU:surur:'lfil6uuuurrrm:rla-rnrr 1::Jfi' rr.s; ::uu:;urariruuuilf,druil
"" 2 )).

:yu rullrirnl\uyryrlorrlnrarnooufrduurilririu l lrja{rqud legnr:leniu i luuu?rfiour:'r,uru
- z) z) , - )

n*ururrdunourfiuaa{fiuftrilu:u ri: 1 orurirfr:rirufirfi:ru:rlrhrrnf,rfi::u'jrrgnr,ro"ruiq,rn'jr

Lilunti g'q6,rrir 6u*gnniua:: r :rirlilnl uri.rriofiriu:u'jr,rghi6ou
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2

n 1tuuul,I ulufl! t ft 11'l tof 302n u

:"l. :;uu:a.lrufdr6lruunturu (grJfi rr.o1 :rurl:;:rrriruurrfld'riru:-rfi:ruun:6rdnrrl

rrur:olrtri-nildruldrir 6 'r 
f rbiran fi ril i irrl'r n:: rio n: v o ru o{ ir tl

n1:toriuur:uru1rtuurunon'tuttlullan.:wir (Bedding System) darrri.rfiufioontfluu n l
) ) - - ez
f,ruf,u1figrirda0 ,1 urilriirrfluir::t:::n'jrln:::.rurirrioo':tlnir'rltolu ald'a ltvirfi'u niiittt':r:
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TYPICAL FLAT EOTIOM SECIION

TI PIC A

C.ott slor. d,tch.s shoold b.
.aan.uct.d ocmst h. slopc
os slroigll ord po.ol/al otthc

str.od oll rrccst atcowled nol.riol
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L V.CHANNEL SECTION
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;

1r o B ''rn frr nn oR: yrJ ru n;o o.r 16rv{ a ro ti vu rurir oo n'hJ'[oi'lou'til fruiurur uiainrrfiotsrs!rnrfiul'J

,urrn oin:srrurllir,radriuxrrr6na.rfiqfifioyirirlrntlao:y!ruliru'u o-n:rnr:oraa*lulio
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-; ) --t'-ttn:rfluyruu]oo LlJuoun?] o.s fir:]nrunr nron rlr1J.].rflrrn JT rumr 1:E lult o,t6io':rlnrnrrl ur

o::urrirmr.reiruloeiruufl.:rfis.criru16ur::u::ru'ir,:ohior:rfiu zoo wo: uiodriRrr:rnrornao.l

o'ru::trc6',rndnLior:riu qoo rro: 1u6ufinnfi'onr:lriiruuo:iorrlcrur:nLirirf,uiuldurn ::s:'
::u'ir.roLior:rfis roo ruo:
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;. rq
n1::guluu1lnflu

(Subsurface Drainage)

nr:'rcuratlr166u (Subaurface Drainase) rflunffir{orilrqxr:mufirfluri-rdn:: (Frec water)

aanrrn6uloonr:rirrRlruuonriroro.r:yriurirlu6uiu rf,aLirirollndrrluntJrivia ion:yr.nsrir
J- c- i-': ,J --tuflt3?!.ren!ulafi uourauqT0unltlnH20u!1n$anIfl 21!n0nR1I/0{yln
r 'a !^ l -.J.J:- -!r*r,.-. '; -.,[f,!,l,lY]i:,tltn?N']uun0fil{ouY]atu1n!1v0u1.t1100u llnlriluiaaaninJrrJtou2llu fllJuti?'lr:'l

lt'n'irurrrc6uarlJbhnrrnfirulnrow'uf,ufi6urirurnna ,rUI}tr.rudt n'irurrrsrioriud,rrn
,) ,- r- -'.Jsuqni iaLifinnL,Jduuurlao:6'uufii0'a-jrriJu::ojurirlo'hu (Water Table) udFnluto,r16ufi6l

: - ir , 33 . -'ic* " -)ulTau I uat3a0a,rfi?'l:S0Lul tuua uJurv{:lfiaJ?1.r,g11? r.rLlrRoourrua:Joull''r rrilli31t1r,rulY'l

aa'ruviarf,n 1 (Capillart Tube) *nto-ruu:,r6rfi? (Surface Tension) ::n'jr.trirfi':.rlri,:rlauiavir':
'" -2ra- , - ?r* "r-- e - .,,'.,1 i . -iq-Z:;u?lnuJfloou u1t:.qflc,nlt tutngnrn1::fiuullnoult83Yt1tutflfitruiunou1{'I$ atioulllliolnM

i- i.l:. - - ' Z-
tru5ufidr{riuri'nrnryd'.tndrrfit5unl'r Capillarr Fringe fl1lrfrJla.r Capilary Frinee r:rlJurlomu

-lq-.ia3 a a tte^)ii
ruRlrunuSflrnjoi!a.t?1i1Y 1rnr!fionq o{uul,uoqyluruaR:Lago tiu oulllulj2tillJluou7lollultl-uo

: talJ u 1 ldoun 0 u{lJ fl.t fl]'rrllJluu',1l.lff]UYlN[UaiVlauo0.lO0'rn1u':ninununouuli'rnn]1un1!l

u ., iq v.
nnuuct otlutuillnt::culuultnfrfr \

)- - :.* J ' 
"n1rfid'o,rInrrr::.i10rirld'huriurfla.rurrrnflrrlrtfli uoClri'?u.nu niu f,uftrutInr:inr::g!ru

rirLi6Ie!,rlnr:adrrirrir6uf,urir,rrl'6lr.iru'trisrn aJr,flh6orl luiui4rr',ruyiodr'annr:nrflcuit til
hjierrunfirfiul6o'n'ir a:rlodint:luof -uori.r',.',0fi'6s uiai:v6ijiatd6rtqirfiulilrfurdar

rnirnfrnl*r*vnilhJ,roruoriufi,u, ,',:fif,r.fiinto-uril1ffiual'arrrfluldvrsrnr:r#r6woilririrlnn
i,."z)c a '2HlU [6U1fl rai]0 [r1'll,llrYrUun3llu14:a!fi?1u810[Yl un: trn]0!0gtu.r,uhql,altltl0unnun.!

,, i
rirurroHnf,'.rnd'nunl-r i{lilun1:f,:o?nnjrfir:u ,ro-nuE:noli,qn r:r:lllorlrtrihuoanoril

,rr,irdr',r,a.rir n'nu rll:nr:lungirlrun:irurtufioontJ nrirrurnrlqurortlf,d'rarirrfie ni:rr1rt

--rr., i r ! r ,r,i", - , r ir*
&1u110fio nlr[c [0,r1ulju1]fr?:o: lT? [r31J1u1r'r ralJlJ lo oa tuuL!1r9?aulfiJanuqu]Rl1lcu1su1tf,flu

nf lflq .l no

irv- i , . t ) - ) )r. rirlsidu'uori: rr1u4u rt i (Basin - type free - water table) fiufilupnr1uiauufitrufi

nfi,r!rn .l i:irirln'6u:i,ra{aiurir&*6unrunioiufirirf !ilrt lo'srniulr lcurJnSun'rorr!Rliltnio{

::duirliEur:ififlmrno1!o?1unloria.rfir6sun:rioulir$r:J un:rvinr:rodaua'rarir,rir 1 tJq'
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n'r!11l4TO 1,ttl'tYl luoaafl luclnIUal't ulnnnnmllnlutxEl,ltlfHufl9nlut tflttRStlnultnutY?t111
i-,. -1r*- irfih{urifirlrnrfiu'trJ :id'uflld6ufni:qduluqqrluun;noolluqiiou rirluriruia6ufirnioo{rfJu

iur ourn rilioror#uurs:suuufirGBhunrrtu{uurfi:.rrirfiislr::rnsuufi2e$li
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z z ),i-- - , t inlfl iu loriraofl rrnfiufiftla-nnru:o-lndrrflar:r:lfi i::urs ruuuno::oiu (Relicf Drain)

!yri:n lxmoii 6eudr!1n druiuuin r*rilnr#o:riurhlffiuiorrlnrntnunun:!.rnoiog:ir.trir
) - r -&n1fi:ur0rfiani::i'lJrinrs'lritiou'ld'Hn i.rnr:hf f:cutu [ounr:fli'oriu (Interception Drain) [[yru

drnrn6u#urir,rhJ:lrlrnunsriild6rdqourrd nnao:;6'urirl66uleshirj#u (cravity wc[)
, i .t - 1r* r-?

olorrrur,rr nilu,uuau ri{Tl;rc [ol]i! unuyl,rne:iolJuT r,ofruBe ! reu1rr1lf,ri1ar:rn ':vnrud'ru

z. rirlddui:"rlrr rnthriurara (warer table oyer an artesian aquifer)luriufiur.ruyi.:fi
r -:r* & ) i !,ii::d'u r166ut,:tiu aroryrfia,rttotnnnlunflaa{frornfqfr:.Lrora (Algsian or Confined Aquifer)
!: j, r i. , r,,i: . -'ir,lurl'']l t101RuR]uLl'l r:aflflnLLR:ll'tlro?1lJno0ufl,t!1n nllt'r:Ll0R.t tu0Jiuu1u101Bll8?t:nu1r'l lu

' 2 ' ' .: , - 1r-^.t. ! ))- - Z i -'ir ,
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o#urhurnrno{nlnirrciu;rld6uurn nn#u6uoru iruuura#r{;rLrorninauiiruiaix ,i",0',n
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rlqrrniufi"jrfl uno.rlfl ulJfi r r.z
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:rE ,i . : - i ! i i ,

:!ur0ll1l}taflBn!0utn B1'lrflulLtftl.lUniouun Rt:oaln r!uoflu1r11'lrfiun1lr'lcln$ron20Roo?'ll/

ncn' ltifaunrd?s n1r1:tlrailrlnfruduiuiirrulrdrrda,,R{nuurnrulriritrrYurJ::Islrifir;li:'r
"i)az &r, ^3t :d'rrirffiliiu:rrriu'[rjrrnrfnrnsrflulirr nl6n 1nr::;rruri']fiartrsrillounr:6nn-{yio:vulEri'r

lriinun:dlurirr orcirndrr uscorrrvdaif,::uusfloniu (tnterception Drain) 2i.rau f ,iariro

::urulilirxdarlnvio::ursrf,aao:c6'u (Relief Drain) ll1ri1r*6loanvrr,nir.rciru

s. :sri'u;ilei'6urfiu! (Perched - water rable) lu5udfinr:ritr,r6'r riJufu 1 arrr:ifu6u6.l
.ta ' r -.' , -'-ir* !-- ' 2

lloz1unl!'tt0 [1,ru16uH'lu lon''](.rJa0[ut Jfltlnltflya0tuuat:fiuu1[oou iunuo.rfln nur:111l14rno

- 1r* - - ) ) - ir* i -- - iq* - , 2a , - tr*
t30'lr1{llnollafl:3oulllut{,tou Jrn1'::aiuu']lon$Ytu?n:.r 1:dulllLaolrd,rnnl? tdnlTrSouta't!00}a

tfiar (Perched - water table) o"rue o.rlflu'1 fi 1i.8 nm:iusri'r1uriufifiin-nr nr:uiuflrine :1fi6
::u'r0tianoryoj! (Rdief drain) ucin'rrirfirialfirfiofgurriuluourrrnfidufiorcrslf,::rru::t.rrguur

snhnru ( Interception dialn) tj::noudru

rlrtJit,furllJU

fii,

rt,tfililr
Illumrpnr:n:

..; .-..
16ollml

3rlfi rr.e Chuormse:#urir?f,lurfiar
( PERCHEO WATER TABLE )
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louud'nnnud'r *rlufu6uoauruflami:::rra losnr:rrrdu6ufirirdrrhul6'arn1r'f11 Rs{

, -lr*.1 .- -- -a--Zr :.d:;dr-rrir}i6ufiur[oi,: u5oiam'uiitrirfiniiulourmfla,rf,unrrirdrrrlnona.,e,rf1 rjfurh.rnmorh;vrnr
.oa, - - -Z i--r.
aLllut!n?ltra1llffl B n:alol$un]:ty1Jluu'tH10LtlirYlt|,tfi a tullnu

l. tilqprnr:luato.rrt:r1d6u1unr.r:u (Lateral eround - water flow problerns) nrl:lu1uli1

dtolfiaglur-rriaifi6ar)qurfirinrr nnr:lrnla,rrh1n'6uluyt1,r?1ulurno:rauionirtJ{r:ro:rnf,r

a-nr ru:nr:lrac-.lnrirrirfl uornr{io,,r,rrrnnr:riu.rn-rla,rfu6u
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firunhiuufrrftntumttugrJfl r.e nnuftlqrmiuffin4ffr.rnufin inm,r unnn rrornarrifis6o
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ouYlultrlrHlu lonln n1!unnua2lYlin :ana'rYlJ1ufl nnfl lll|luu't tl,ta!10,tt1nl1n
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gH rr.s fi uo : zas{tpurnrrluaaosvrr?f,lv?umrru
(LATERAL GROUND _MTER FLOW PROBLEII )

!"t i qt"4
ntif?tutlnnRofin:JtiYlluflalt Ra txtnfll]QxlLiutou? flu n1:LtRlJlurlual0ngr''l tn lognlr

6od'r::uu::rurhuursn-o#ufirima,lnrao-u6u 6.rovrirusfionsuhilfiirlusf,mia1ill6 arirrl:finru

li'l tntgdugl tuonanflnn?t:SdunuulnURE7n.t:tu 1!u100 LflR nuflBa'tfl.ru1fl0-tit:Yl1tl| lnoRlTno

rtr:adrouu: rru rLiriuon a,rniti

""1,.
:uuu:ru1uu'[9rou

ir- . i, )-
:suursulurhld'6uu!ra6{ylr,r::ururheir,r 1 fil"orxlfrirurirfi::rruri1166uoanlrJdfifr'rrir

rda.rrrn irrru:urri',iifurld'rrr',otir1n'6urrulu{riluururia i!uur:u1u;1lmu'dqon'ur'ii 1

tJl,rrura6lar:{rnr.lvia:curuirluf,nrrrl:oir.r 1 1firulrrfu4irJ::vraun:und.rrirfi'da.rnmcur ::ur.i
:r* ir "- l,

:3rJlr'ul llrouYltifluYn 1 tlJuog s BUU na

t. ::uuriorgru (Gridiron or Parallcl Sysrcm)

z. ::uutiruJnr (Herringbone System)



3. r:tluyia:J:Ertu{ (Double Main System)

a. ::uulf: uuu (Random System)

5. ::uUR ii'onr-l-[ (lnterception System)

lufiuiurla.rriu 1 arro;1t':yrlluulorurufif,,ixionf,ruurHnufrrf,ld iiifua*d"agmfrrn 
": i r i )-

nuu'r3rvlff1ja.t}{ull rrltfl ,lrrfl y?1fl r,llintl luala,rB'tYtaa{n1:f gL D

1. :suuyioxur! (Gridiron or Parallel Svstem 3rJfi 11.10 a) :tuuttlj]rti']urrirjttnu,
z - . ;i t -, ,

{ud'ruvia:slrorirft?'r,nurun-lrrilurir:.1 Lln:ri,ro1nfi'uyia :trru (Main tile) 6lirnrirfiiudtern
, i)vio'::rufriro:iadrfiu.rrirulodruufl.nro,ryia rrrl$1 frfift,rd1 (ouuet) 1ttlutclr1uli1u!uf,ruu:

-tr*r!.i;.,,,1 .' t-.'
fl lUtUn2UOul:n!1rl lOOUtUy{UYttlUYltult:lJR rl.1f, ulJ ll8 JtUaOllfl llttB!0
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-93
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I

flli u.ro t:Uu::rflsfi Buurhnrnrl

(GRIDIRON OR PARALLEL SISTEM- O )r IIUUI TI.

tjal (HERR|NG BOflE SYSTEM-b) UIS lrlrutianJlS-

flsd (DouBLE MAln sYsrEM -c)
+70
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, t -' : :,, Z -2. :gUUnl{UAl (Herringbone System I f 11.10b) :!u:JtslJluultt:JU1{1j:sna!11ro?u

via:zurarir+,rou',ufiurflu::u:niur6a?fiurYutluuu:n ucir:rirrlrua:ciardrri:Jvia :crru (Main tile)

z - q : 2 , tr* r .l .,J.1
ti,t na.t011ltu:tJ !inE llr:f] tilu til{un1 t:uu:tu1uu'lu:JU1{ll.,tu1J fl1]lrua2rolJl:o:J1r''t IoouluHu?tYl

riarJ::rruuia:a,r:J:;r1B (Submain tile) ria,:1r,,aglururria.::vrrairt::lt166u 1 6':fiufisro
& tu \ a at.

lJ11't1lt{fl aiolu utaalltY [1Hfl ufl lrtvlru:Y1r]uu1$u:Jaun ln

s. :suudo tJrlu{.(oouute Main System 3:Jfi rr.roc) rtLtlrvulur11tlu,Jfi6'o{r n']rloln
, a ). i ^). ^ ", i ,.na.ruuutl,:n nn1?nar!ana.r11,rY]a t3f ]uLuulr-t'r0n:ruluu']5tTr,t16fi Jn nx: arulr lnu10uun1

rirLicia.rrui,rfiufifirionrJUtatiraanrfluflorulla{ltn:i7io 'rErluaa.tYioaduuffie:slotalrr.lrir o1lrr
, Z t . r" ' ;

1:nn1:rJmatJtvrll{fr0.c710uuan0'rn0:i1u lDn111'r t, tlJL:tuluqlYt't toff:o1fl n11 [u0 J n tfl:youfluuu
' i !. - r.i..',

fra,trJ.flo,,yr,,li'ra1n uonrir,rnu lfltt6'1 oiur nfinr:tr.r sr"l'rna,,d']otn ylt,tliru-"u[rjrlrlufiufi yio rvrru
- ) - e Z , :,-.

nl r Yl ''t 1l! 11Yt fl no n ull'] r11fl 1u l201u

4. :tuulit truu (Random Srstem pJfi tt.tt) ;:rl:r'l:urutilurlufl1f.i1riufiufiq.: 1 eir 
1

-.i''", ", , )t,- \ )- : - c, s
l'li ! ! Y] BIl-[']',U J rul.$lh,t 'l 

' 
\t tljo 0 n n]:T:lJUr:1J 101{',] r1U vl],' T Yu ]Ul.r']11.ruu',rl{n UllJU' tU: q fl n N fl,!

z ) z x, ; , ^ ). :v{uYl :v:J1Jt:1J1UU.t lll.iUUO 0U1l',t.J:J: y UUO []'r:',t t 0 y U rrfl n a 1.lf ! f 1ur! a uo aLT [1uY]n a n nlTJ yll1uu't

, ,, : ;, ,2,& ). : , ",2tloB:lO UnJUYlol:U'lUU']lOl'l'13luU: r'l tuYlfllJtfinlUt?]]UU 0]lj:ll tlna,rnT:': yljlUUlllnfl: lOtiJUy{U

) " 
q 1r a .,finiril,rqj fiare e :eia.riovia'l;urorir'[uoou--urflr.ruuur yrL yiarrurul45arirrr.lnr un'ruqin:ni

trlr

1{d rr'rr rsuur3u,lcflsuullirJBUU(RANooM sysrEu)
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5. :suuarnhfiu (lnterception System) r:urJ:culoti,,urrdlf,onrrit nr:lun6rnro.lrirdt'lnn
. At^)i. ' r" ): 'Z "q--iztu?r'r.r:lur.!,luoiunB1lu-r.tr r.n1{LoulnYll mux luT0?'t.ro0 [nnflll 10u LrR!tl1Lnuu-)(f xaan!101n

\c 2 )l^- , X , : !- i'. r , r"
u:t? fltoJRn1? n D:3u1uu1[$yturn!Rn1, flr![ruunyyt't [ofln]:11inatru1ull'']uutruoufr[d!H1u16

. )^".. 'r v )-i a . r.,l:iulnoauuuua{u:t? olY[Ju"ruluuu?uu]unultu?Ylt u]tuaaflul ltng o?1x&'torfi t Rfril,rri'] d,ltrflo.l

tflu:l1fi r r.rz

,ulragrlil
tfioth
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too +150

fltru

/(".- urlador3 !.,rI1

drarr

fl lii r r. r z €:uu*ur,lf1uur.rAfia#u ( rNrERcEproN SYSTEM )
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fl ? ruanrtae:su;:rfi ?'l.rYlo:cu ruu'r

fl21u nntra:);u:r: n: r''na: surarir ri]ua,16rJ: v n a! aira"o.tfio:n aoorua r rirki6 ulvia 81u: s oiu
)- . :r..r-,.i - )
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) t c - - d.
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o n aoi1rn?1[J R'r lJ 1TIr1, o.,lfl] o,t lr 0Yll: Yl1,tl1rlu: toufl? ]u a flYln a { nl'r1lqo2 u

i - .i^
luol{ylrnonlnnlrrln:auaa.l$uuicir.r 1 (Mineral So ) 6.riorrlarlr:n1fi'rir',lritr'lo'srirrario

A t - : ' - =: - )"" o ,
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11tu1n
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lhunnt.l
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<2

2-5
5- 20

20-60
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10 - 15

12 20

20-30

30-35

30-60

120 - 240 30-90
45 - 180

0.90 -
0.90 -
0.90 -

1.10

1.10

1 .24

I .40

1 .50

1.20 - 1.50

1.50 - 2.50
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In : rnr:ra il : vvrru rra cfl a-nnr : fr o r : orrr xln : { nr :

ln:{nr:x0u:vnru
: , . )_ " zrn:Jn1TrRUTrynu rau run r uulunruuo i R.: n a flT.r.,fln onruurfi a a.rrirl:Jlt'ri r nr: tvn: an

un:::rrurird,u6atf'niahjcia.: nr:aonltlt:tirilua'uo:rurrint:tvtrr intfu

In:rnr:tn ;:rrum nlo:.: nr:o;ti'orfi a.l6 'rvnorfiiirn,oati s odrlei'rrtfi'u 6o

n. rrl]lnnu'l

li. !.runolrtl8:]fi

n. u-xrurorln:rnr:

.r.7tuu&ntl'l

t.::uu::lraft
i ; r a- ' ;

uaflrlruael n nrtoourur rxa nr': ntt: nn*ii':. ur.:In:':nt:oicn: fl4 flt'r oul.J autfl:lJ tit.t ulo n

rtr nr:rfirn-n'l-nurrir nr:fla.:li'ubyrnn-u 6.:uflulrufirdsrriat fi:.lnt:tt'ttv onlouo:.1 riofionr:du6
- -r,ir- r..l -'r., ": " ;tr t!rx1 LrJr.?ia txflru]t0 tnff.!yl ronaflTriilJutlnltl4 tou', t tururl rnufiJu niq nr'rli,'oo a't ii.:drri]urf,ir

nl.rfluurrru nr:lr'rhfii::rirs':vrasifin n::ualr.Iflt rfludu fio nr:firn3il rritlrrufililfiair riluo.,6

u:3 n au1 a J [fl', ,, fl'] r, a ll: : Yl't u

' r i -i , )
1. ltilA{Ul [n:':n]:, othlmluln [n: in]l ii 1llll{iia {alfluu10]nltfin r loul4fl rfiu ru lco fl r hl

r.e i o' ; r : , & - a " a.xilr lufluYrr}{'1:unfl touuln tR$1,,lnJuuotna,:!tl:ti't tuu )fl11aun:u6r' U lluuaulun tt lleJul ralu t tt L0

, : -1 "urriulrfirirurln"lulnr.rnrfi n rtynuflxulr{rfluri-rrirornu rircirrr:orur::lo16 unyrirrrn:.Jiur u
af : -:filuolrlarrrr"uurJ:urn neirrSo luqoriruor nirirlunrurur nrfiuorruei'a,: n r: aruluqouii',rfrLinalf,
q t ' 2o ) . " ) " - t r. - .L[un: ltuufll111nxrr1l:YrYtflYlr11u1:fl!fla]nnvfl:)J11aurnl,tiflul L1 Ltn1::1]1uaanu1lr,1war1l 1:

r'l - )
i'uorrrci'o.rnr:h'rifl a.rffrfr:yur !l n1eirr 1 fiolrfluuurioirfr6 rn:rt i:-iirur ruu rnrrnrin't r&lruuau

lunr:drrarlil1.i16'
q 2 ) . , i r * i- a - ir ,aluruYlt]r1!!nnut,t[r4,t01tit!u]tn.tull,onuyrtnoinly{0$nyu -!1 nv{aa0 tu:yduyt t!f,n

rln fitur:nr{ou16urrb'riiurud,rrir66ti usirflorornrrrira.:nuun:rirlf,rirtr ::data,rrirornuuriri

run,r n'irrl rriru r n itrruiurJ::rnalnai,rf,.rlilfigufr;1166ulrk'lunr:rnrcJan

o?0tlti'l'l uLrlaalllt1fluylR.ru''lluurn:afi0+1,urnra.rnunfirskiiurJ:;ltn{rrnlo:,rnr:

!f,rjt:mrrloumn drriu 6.c6rrfluo'a,rr:ryirrirornurdrirfifiadrfu ossrur:arirrr1f,1u!i1n:3uu?o1
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i,Jr ) - -oln.l lotuuulul nulnuaurTtl lo 0,t9 0 JU n11fl ''):? I l,nB fl1:? o:l', ul Blu1yl lllB9l luu: t1 $ilt i!t l.tL?

,, lulJ a,t lnt,tfl1t $nJ Lua.c ol n']'l)ll N1r*ul qtR01i 0n Lourlt,tn! Lt'ul tuulytl $n; -ultuli1fit:'lana,t

!u tilr ''r n1l rvrl3un fl onuut\to0,J n1'r?ou1l,'lmll1(uo?u fl't}ltu ul,ts\ru'tlBouuuflaltlll.t aJUnlt
,- .,i i r.r-, , l

R1T?0aO:1ll8tljTlrlnrro3fllUl:fiff1nU 1li [OAUl{ naO,lUO?Urruriu

{ {r < : '2. riu$riutmcris f,ufi6ulufifir$fir*ufilrnaunnfiir un1?in:lifi.lhtnrirrnLnr
.Ern1:rnu:Enluqu roonr:r::uun.rf rirnlru6indiMimrotuo:auaor,1 fi.r fiufid,rnrirrfle :druuo

1o'loa fi r r: ur r r n uuri.r ri r fi i a g' o?rus-annrrilxa{fi1fi an n'nuru:niJ::rtalaoln:ln1r ttn;
, ) ;) -0nn'u: JRauaulnaun!nuxla.r

rfluolu

rru r,Errruri, luluqnnr:rnrv nn :sf,rf nrlnla,rlo:.rnrrin r:yltu

r oa 'i 2 )). te& -Z ))r, )
lourrylnt{tL8'] lurau rlrfla{y{umytnluuo til-Iu 0ynrufrfr1!fl1t 11016i:Jrh3 tunliauftur[a,t

ornnnrnnfirhrrratimur:rr uiahio'o,rnr:r1.anJ:rnrurr.r:ryirrfluuin r*fiodordt uiorijurrlu
.,tu -t ) 2)^cmrnnljulf]lr tuunu 0,r1l1{ lflofr?1t,Rgn1n],{uytouluruo !ft:,tfl1:nnl]t!?lluni uu {aantljlr 2 tjtSuTt n0

n. fiudln:':nr: (Command area) ulrudrfrufinr.:urnfio{nruluonlo:.rnr:u'u 616'rz:u:r
,:.,.:Jt,:-,!rf,,tulllluflnai 1Jau[19aa{viuYl lfit.JnTri:R1t,luo LnDu1t2r0,t13rJ'luu1t:tlJ!10 llulflnaitR.tuln10luo

a&
llRgfloa,tsau fiTo nfl 0{au1.t:1!nu

fiudlo:.rnr:6':ru6,rlirr nrfiLinrur:nti.:rirlfitir{ia,rornriJufioau 6afi:6uo{q.rn'jr::5'uril
r,:^&a",i)'lu::ur a.rritaruSrrruriu uiariJuf,ufiadara"u rsiuvrrrorurol nua,,fi rljudfu

t. iud:birlnr.l:s ru (tnigable Ai.r) ruru6.rriudfiu,r',rn:-rri..ln:ruun.rrita.t

1o:.rnr, torj::vrru[flt16 1un: riinru!Hrirrijuoaa,r ;ritufruddOcn'urirrrnona,rriru n,rldleo

ore'uu:.l6rgma.rln n lorti. 1 Ufiu#u*rnrJ'r:nurririrad:3$'iri ao dr so uJo{wu{,la.riu

filo:,rnr: fiui:-uri'rfriurrlaJloso:.rn-unr:druur rraon arfl17!orJr:xiu un:rflufrufidia,rti
,^ i.)

Iufl1:n1u? Utul tuu1Yll30aJ?!1u1[n tu lfr:,l n1t

riruiuriririanlunrnla:,rnr:ln ::nruriur:rta,rdruunlfi1d'firIJufua:1: rJnnluuinruln

rljuriafirvirlo crn16o$1o6.,r6ou1o rf,ar:lo'firr:rurdruua:-Elrurirun:m,:onrfidaur:luuin u
-lrirr I'ldadrrnnnial 6,rrsiiHn't 6,,nr:fi lirtu.nurgi oi,rs'u!d,rrir6nriru

^i .r ,nurlnid'rurniirhrrnuaniuluno ln'runrrrnlhsn1u rnuormlylufisx 1ninluq*luun:iil
J

l,: tuqolls,, u1nllu,tuultYrTul 2 a:.t

s. 1i:{ruloilnl{fl15 (Hcadwork) rlud.rorrnirhniulu,irrir drunrvrnrirlrtin;du

r,riuvrodr;lunnirLflmnarri,rrirldrst?n ri:lrurufr21utr!d{a'nr:rJ::nau6u t luuinou6sl
I

n r?r1! ulnfl?rfllrudnuu-l l,rraBn !tiot ila{orarrnirnnruornrrult lt,trt'tlvrr'rrlrrlu ilrr nefi

rtr:moallcnurrtn ::nrur: :cnou*roamr:a'r.r 1 3 i:uln64 (r) omr:norh (z) orar: ::nou
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6u 1 un: {s). rJ::n::uro rnnna.rri.rrir

aronnori-aarlartnr:ln ::rrui 3 u:J! 60 arrr:rfludra (weir) riau::urutil (Barage

or Diversion Dam; uiardaurfir.rrYnrir (Storage Dam) arir,rlnorjr.rrii.rrf,s.todr{r602

dru (weir). ll6orirutriiu 1 fiafi,nrrl#unnanorruirola{ri.!i1 riolfiirurirdsn::oi!rir
dlrnrrurnu-xiaruxnur::usri lfq$ue urrrr:alllnuirnno,rriaori,rrllo'orlficia.rnr: frrfi

rrdafiogl frrirle-luhol uanrrnu'ualrue :rfiurYnirb"lurirrlrdruurirrholfi':ir$6nriag o',r? fi rz.r

tt
rilfl r2. r o1n1,ifi ,vhuuual'ta.l

ntl n6rianfi*lrriuuo-rfh vrflufi.:ffrnrrrrxtlrorir.lorr: 1un; nififirirlvraltlrn::o''rrir
'Z ^ -2r' -&.^ .2q

tl1,tfl11lrl,rua 10att1Ytaaflu!'tfl,[J]nclltnoannn0lu lo onuui.:uljUR:1.n utqu:11au, HJlrlauau

uularr!r:ruf,,rfifio{ara-ariau viaoirinrrlf,urrnrurfiorirunrnlo'adrurorSr ua:ivioutiunt
] i r

fl1!nauu1uln iJrlif,lui; tuRll1lraur1l0 lrl Lo [ou lunaJUoqnauoun
i .,i ' r i "dlUrilBAlfl lrrnqlnR11J Lii,JlU tln Y!.1fl1fl n UUIfr:1.r lUn']U'tlJU16lrnn 10rfltflai luflfla[I

R1!1:AOlURUtStiulr1m]nitUr.?tUadlU l,O rU0UU1 LUnl,lUaUUlati0S [Xn!1lflnAn tUtflUl]t]rt',t:U

:geu luiJ?{o
,i i -, ) - ^, ! " 2 ) ic-- - 2 ittt0u:3lrluu'l (Dversion Elam)liJuorfl l:fiEfr.r-rjorIuri'rqr rfio ogll]iurYdun'riucugl lxn

. - ? ru " 1r- , - - , - "" ,)
1110aa,t lo tliiilu ll0tflunnul l?lun']ll't lorrurou?nuH1! rtotYfl ru'r:0n?uf[r::ouu']YrYrol4t0[nu

f,nlilfigrdrlfirldo;nr: un:rur:o:iulfliirieirualor:tJlo'arir.:rdufi1uqori.ru",n
)'"
riiau:yururi'rlsiin'nn ru: rijular r IosuJ.,i:onoriotiruirlu"frlnndrul lcioaaoorrlrrr

:i:,:

I
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ziti rz. zriauztt'rasrml*dua.n trrefi uuudorfinstL
' ?r€rc:tfiu trl iisrn:vrsril (2) tJ€3?FUTrJmeao!

*rsttai tsl ae$&fi6ra?uqjffs*1a {+l tJt:1trr

lo.rqiraror: lurial:su'irrooJoifil-rjon'ub- niu riouhirua'uu rllulu-n:coru liaururlf,n ifuaro

r niuhii-rlnn aaotJvrr.rfirrirkilr nriaanrlrfiarnr: 6',r;rJi r z. z
. : ! " 1r. '- i )a a-l,tuturll0u:; 1J'tuu.'[{utyl3J1gfl.]UtU l,tylOUl !1,tfl.tR21Y|A{]l,1UIn .l. U0ruu,rlunrl:latuy{ia,!uUUtTua!

n'jdra orulr.r{orsir. urireurir:ru dourrr',rri'',r.oo.',no;sirdurf,ororiruiarfirlfi'nrir6'.:ndrr

rudr 1ur5rr ruviorunronnr,rnounirlf,,rriagirororfiinnu :niur6urnuucirinnjr un:6anjrrJ::g
'. ..1 ...- : ., .j - tc ,". 2 --, . -t-; - itgUluu'r IrlaitlUU'll'I'iY],tlIAl:OUU^rtUulJUlfiin U ttn?i]OtnUnn [1ttloryoull.trluUonACRi, Itft2UfllJ
: - - t ".:3U101l1 AAfl 15fl :Ua.:nUU1tfl U IUU:t',l mrltJYl:tf, an02U

r{ou,'iu,i,rrjr (Storage Dam) uurofi,rrdarrSu fiu tiaaauniqfivirrmriaa'fi,rijortrdrrirr::rmfi
- ). -)" -ir- - ^1 - r ,i

t!tl21nUUrlrlUl aqfltuq t}l0Ylluu'lYlrn:Jnn1ll [?rlnnlutllllou'tlJtJl?1rl,tl [,fl111raRflllluuu r.rraJul

fiqnriaurfi r rt.rrltfi rirn'ir o't'rr6lrir (Reservoir)

rlrluu.lririiror:r::rn r6iour-rtlfnosfiiirrnrtiriaurduau lourrn'uurj:l nrlr-6lrnrdudnn

ludrrir ndrr6a luqorluo:irhlrnrrrrrne urfiunruciolnr: uoluqgufiir:irirrf,a,rrflnriasriahi
a -& .J - i.,'riitnl d",ulu ln:.:nr:rn ::rrufiara"r rfilunlrnrlr::tn16lo0o:li,rlilrio0o:lriHofn rirourqflll

i-hB0!t2u:2ur}ir1rBrirfi'tunlrlrnluqgduh'toolil:idaolfluaairurnatJloar dtrJ::IsrrI rtrLirfie

rfluurd.rirnrr:dr i:.rlf,lunr:r r:rlnn16*rtuqfluun:qgufr.r

3

rr !-

q**:'
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zt;:"'-. :; ,

flflrz.s rircriuJr rLnts lugrtc;rf,u t rt rdourdlonhuulu
( z)nrlr:urarhfu
: . ) . - ?.! - ra -, )., 2 - ' -alo1' ?roll1lJ1! rfl?lrilautfluflnllTg lru tturr] !:: ryrf,firuu4rxltou 1oonafluYl.rrl:J rtu

Io:,:nr:tn :;rrurruluqluaraoriuoan16u.lu,rfio riaurfiurlrauro1nqir',ratjrir.rlnncrnfiud,n,t

rJnnaantllogLi::rus.:rirlfiuririufirxr::innlolo:,: rtu rflounfir,rn riousiuoiuvri lri6airrilu

alorryragl [cir3OairrUuttxFi,rrirnrr:riarln:.rnr:rn::rrufiaglo"n.rlrludrdrrSard'u 6=o riiau
-;n-rvr::ur un:riaur6:rnrn: rurijuaror:norir rflueiu

riruiraror: ::norfiu-t.:ruutu f,iuogi,riurfieno,rarolrrrriluorool*,nofrorniorrirriliu 1
i ., , " ) " -). -niud'rornr:nn{r rilr.$haiaroo: :co:JUtun:tu 6.rrirurirfiri ro"oer:noum:tafilronouurir ttg

::::ru rnonowrirlrilunoontjnrrrirurirsrl-r rfioflo.rfilrfilrinvnaur:rur:irhjnnorlunn a': r.rrir
- Z - !. ; -, :.i . :.oBrflonllflqlt,uaol{t?ntI? uanelnBunalnx Ull lo nt 6,,riJu'tJulraanlr!! 11,1fl?llJ$11a.iu'] tu

22. -Z ir.
r.rann,reuunlillrll02lgmuullr [u?l.r llolulrualr11Ja.r M1:our:?:!u'luul Lo 11]{n0$u{ uJu

aror:idnr ru;rlJuia.rriruau 1 nrof,uriaun'jrcireharf,obiqoriorlill6'louLirflua'uo:rlciaririhu

1un:diaror:rorirrilju::n::uoriruioriau:c!rulirlurr,rrirfirflurduvrrnrurnrrYru fi

irrUuclo.rfi rJ:vgriodryr: uio rJ:v4ri'r rf,olfi6aurlrif,rgr:niruf:,rrufq1il1d

rirufuoror:nnrirfirlluriourfiullnir oror: ::naufii nx:wruri ',i, 
(spittway) il,rrir

ufirf4:=urutirdlrnnrrurnrurirlllurirfulltildfi,rltlil,rdrrirdrufirsriou rf,oiorrluihirlrlun

du:irlrioururllnmrlrirnruorirquu:+iu uonrrnrfufii r1.t:wi0;1lflr6u (Emcrgcnsy spi way)

d,rrlrrrhdrdur6srfiuvrr.l::urutr(u udr:irirluneiruvrru:rrurirqnriufirioriai'i^!.unnhurrrn

rfiun'irnr:c'.Juirfrurs::uruoonl:Jldfiu i,roia,rlrilunoonr',,rr',,r:,r..,',urlrq nrq uu-r,r

!

,'l

. -.,.'-.i:
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i rr - ic" 2 i - .. ., -rlaldanr:d'uf rlfi'q{iun jr nnrn!,ororrnoutrrn1 nolluutJoani r]:gn:utu tnnaolallrit

(ueao negutator) oauo?uorliifi1xnr:irooamrlrJilr orfido,rnr: n6u$rrJlnona.rnnlilr!6x6'u
) ^ )e , ^ ; i ., ) - : "
'nnorrlua?1o.:flruurorttaurJrJrgul rvnr![!uno7lff'rrJr:0fr?unrnJou['rld6n'irfi6u drrfluano,rrioir

t ' , i " ^- i - .,1JUl0!rO lJ:inl;U1iJU]nAn0.0fl,tu1nt3 flnB 0$$Ut6tnf!tl:yot:L]B1i1 0lrijufloa.!1u"l0L6n $50

flna.:Yt:uu'tc'lflolnrnuql a101tflu'tnonaJ0'lorljuna:yu1uu1 {n3J tyoo?llouu:!1 u1yl!0nDut

ltoflc t,taan t'u

lo
4.,!flJud{ill (Conveyance and Distribution System) ulrafi.rvrr.ni-rfio"oa"fr.riruf,a

riti rorn*uti,:rirhiluntjriiufirr^rr:r-lan o.l6 ::narno.rln':.:nr:rai:ryrrufri,rurnunrru::!6.raror':
. - : ' . .i. - - - r -l r
!nfruu']fl]n .l rul:urJ mi.[rJuoonu 12 fl '']r,i: uo rljourJ iolJ r1.1u1 t f,u ,!fiufifio-a,rn1r1f,f11dn1u

n1r!n-aiflr::yurs,rririaroo:rflunr,rrlrr'rjouiaooa.rerrLvr',rruo riorflgviansrule uiaHnlfiu

rtrfirfluooa,run:rfluyianluorrril lrgru druilr :srral u r:u! f,.nirrfiautrtrulorfluuuuRha,r
,: ,:a'".iiul ::uui,tu19"!t1Jufl Ra,t [o0tu1u 11au1.tf, :t 0uo!tn?lulJYtYt 9

5. :tiJu:8llJluill (Drainage System) urno6.: vnoirfiiorh.fiurfioidmirfiurnfauyralu
, )qo2 )-

r1lffinu::vlluaofi uJ rvia[?t]ruYro.JnRn!fl111[Lr,1:i3Jfl0n1tr01qrnu lgfla,r ! uR:n1'u0tJo\t1r.to1u

tnBo: fl::lJ

:yr.rr:rrufirrfluo.r6::nauro.rlo:.lnr:tor.J::rrudiorurir6'rpht.:utiautln.irar5:-l::nau
, ,.,'. )" ., .t.t--aor.rdu ueirvrrfir.irururfi'[riTa'irrflua,:6iJ::naufr,i liluoun:;ri.trirb{riorJruur6a.rnr:'l:lru{r unJ

nrrrfiaulvllr:tarfi6urtnruts adr,r1':fiou ::ul:yurrtl ro:do.:f,or:rurn":uri1rJfi'u::uuti.lrlrralo

" -: Lr ,.,rr.r:r:orir,:riouoyeio.lfirirnr6alr"ornn 'r1fi'u rifir freia,r::lru fr l'[r] adriJurl:s,i r

grJd r z.+ t€ru,laJr?rlure'apii f, u
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nt:1I01:011?1{ ln : {n'l:sau:yYtlu

riaufie :inrrionfi.:ln:lnmlnrjr:rruiulrkiriu ,i lfluria,rinr:6nrrfior nnol.ululr;su
a i-, r , .)!t. atfUnaq 't141! tfl:Jnlr u.al tfl:intfgBngLi4 ts [Unu6t:..,R! r0ufl1n.cmul.TALr:a?o0U'rcfl,lnyn,t [? ta

' r)., --1.hi nr:finErfior: rurrr [n:,rnr:o-rneirrfldrriJu6'a,:ara'aa6ffiarneir 1 n-,lftri-lusfiFfrriu:ru:rr:'[i
Y 'o[[nv01nfl ]ta0n I iT720nr? nR a! fl ui:.: "l tl.rfl u]!

, i, 2 , !.
LYll7lt,J]llljllUaOO R1'' rtJO tfit{n]fiAu:JY|]U1lBJ]l,l.lJ LAUflrUtr otjtynltruu ! r:.111'11J1Ul.lt mnn

:var6finoo:u .ruanaonotnfig16'rflu z n-nu rurdrrfi'u 6a ln:,r nr:fiu r-oH nlu*,ira: sr fi olou nr:
.t -.,tt{ Nannnr:.lulRn unv!a:onr:rjgua.rorrrieiornr:l-ufiurrura,::mrtulutuumlriio'rrlrijuad

AZ!,,6iiu [o':.lnr::Jrsmnu:nu]urrurrnrfluln:rnr:ruroluqi ou"lurir rofiir1oo"unr:H606 ':1Brr
.r,z

[ufl au n']u1nrln u.aurn:13 LnnBH Ro ylt.tn l: rRlrot0 0u rrRl rrflir:.J1nflT1{la'rlnltnf,:;TrlulJulJI
.i.d. - 2

rviorll ro atln0 1fruurrRrufl21r.ltl.usar{v{ofii: ff,iaan'h,D'luurufr,rcir,: :vrvra't6' Io:rnr:fro"oau1u

-t,.,;nnHruyu tttr rn:nnrrrol?ir:urrroi Io:lnr:rrrinnaiyrni un:lo:,rnr':rturo tu flJou I r!r{o1{

) - z ; '; !-
ti 1lli'u ta:Jn1rint1fiiuLl,rafluanol'runanflrTrllv{ui]u1a,r!:StliuluruuYruulJRii ag [ur19r

) - - ,r ,1 c -i , -frudrun'.r adlnoornrtxsi.,lilrur01fiqj ri r nr: rxr;rJo nLjcioulriern rvr: rrd'a.,a1ri'urilrltrrfiunadr,: [6ui

rJ::trunruhoiillusmnlq 6'ru3u 6ratr.:In:,rnr:5urfimro1fitrrl:trrulR1rr1:nrv{1::.lnnl6'od1I
s -: " - i ) - J

uoutlBiflt.tlrn3rg1fl11lt1r 0 lflnutLr6ronaoll 11 1,r lo:,r fl1: fl11n'IJu[v{a rRrun?]uuufl tru 0 J!'lo tou

-)" - e , ) t , -lri,rrf,l.r1fi:rrpififirfilsrnn'irr"on :ra.16orjr,:6u loo rovu: odr,r0iuno ur: nd rn a,rrhuor n fi'u:ir u
t i- z, - !.t. -^
rn7nn1lnooa0 lurJr:rnrusruurnnlulR':,lnr:lurorflnunvaeirn:ohn::orrftr'hl o'rfior': ursrn :v hr:r*
,'J"-- t : -
fr16:-x louo:.rluuirfllBinettfl1ff11{[$uo: &orRUfl]airu !to0'ltijurl0nrlHaaoo'l]rt}rn0lJ41fl1.r!fff ui n n

ll8:fl.roxt:lt11r!1?t1.r1]lr01unu rfi.,'1i0'r03fr11l\r0JllotJofla!lrYlulutr,rljann1:n'tr,1ur],rt.l0u'tnrog?
)- , : . )- ^ i d , 

' ^ .',[B? nn:nantnaRfltl,tun lur10't4lJll1l0,tulaoufluultu Yloullffvut0ufll1r..lfloauo0t tl41 hn nonflau
;2 .i a ^ )-

u1,toaunaul30ufiJu fl1ut]1 t:t11ulYta0 tuLtr? ruflunlluLlrtu'lJ ffuua0R?lnnu tu to::J n1': fl11! fluu
:x

ri rldrfi enio.r'j r.r vr r.r rfl', Bf fi i [n: fl-.rr] r'5 i u'j r.,r'r 1, u! tioir u niuu 1 nE.r{ tr oulufiaooro tiluaiua:']u6io

al]r,u]unnnan rYrnfi16
i-

Logrnhnr:un'rnr:6 nrrrfiaf,or: surrxlo:.rnr:sn:.1::yrrr-t rioufictinr:aanruuttn:d1!fiu
,o!.2

nr:riaflf'l.rulu aliu .roan'ld'rijusa{ls.iu 6anr:fi nrrrrfia.rniu (Reconnaissance Investigations)

uosnr:dnrrln?r!riJutJtha,rla:.cnr, (Feasibility Investigations)
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