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r.4 fllruiuroilrvnru (FieldCapacity)

r.r fi .:n rnfi rir6n:: 16'qnr::.Lruoon ornda,:'ir onnolu qjr lo*fi r nrruiuluGufi o; fi nr':

rui duuuriolriau a r rn: r;rirfi'ruiaaqjinr roiau6f,lurn rJi rr ruorrl6ulu6u$ 5.co rnrlr6a:r
- z-qn'l:Lroa an1:.Jrruou{rf,rTanirrijuoruiuln:l::ynu (Field Capacity) :JSrurruorrNiufr field

ir, i , !2) a ) .,1 :Capacrty U LlJall'I11l:ltla'l$2tffiJnIUU0U lO Y].r1{tuo !11n11nJU JO.t!nlTtflAAu']l'll0 {U10O.rU
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(capillary water) a{naoorrnr usiosinr:r 6aurrln.:orrliukirrnfin luvrr.rrJfii6rinorflo'ir
- ir--l- lr

l.JtMolfnlururBounxnl'rs:J'uu1 rd6 r,rfi,:ornifuiusrnrfnraS0uuolfid]rrf,'l 2-3 lu rflun?1!

6utn :yrru (Field Capacity)

r.b lolr:iulroror.)' (Permanent Wilting Point)
Z. - ).t' : - - - -ft1lu"du !uou[rJay{! lllfl1u1T000 1 lIvto ttYlun 1't olUlt ] unv?\tL: un'tt114u1tfl1afl1,1

0'1?1Liufl 11021l,illfr loruu?r0101'll (Permanent Wilring Point)
. ) . -Zt- ) . )- )

arfl1Tr11U',]lf,11l0'tllTa10rflo1ju L6r11nlUn't flat{Yt0vn.r00?1vrtr1ru'tro10u1.tn1'r: rxu
- ).ruoaufln1.:1unan?qrra1n1fl:ouoo o11x6u1o,ra]nlfld'r n rrli [[B:fia hn51I d'nunElo':

. ,;,2 ",'-.^ .it .t ;- )a
a1n1flttn:vitr{nYrflB11ulvYr1lvlv{t n1lqqLau1l'']tounrte'uodnr1,rtljtu1n [[arr 00s]f'rYl14tr6ro
Z ^ - , j q ^ " ^ .! l^ - 2
u1olnoulanfl'JlYtftluaa fln't,t tu yttrfli;lto1R't r]lu1t 't0.tttu11Ifltruuouu n?lrfiuagMnRnl!

') Z ^ .i - r,, ., )
[ollla01Rlfrruufl,tvliniv fl 6rluq t i0N 0J[u 101la1flulufl][o1Ian]11LiJ110v[L]ufl1t[1.1u1ta']

: t!
adr,rnr':: ni ofxrru:110rxfi.lriu i:6uaElfi'ua"o:iflr:ldrirralfit fl'ri r 6a !rnr nrr turinir o']urla 'l

- ) " i r"tr-^ ^,n-:1n onooiuo11ufi1u1'5 nloi6uffo:rfilrirlflu"fitltrtrf, rfr-no rT fi1finr:rfiflxra1arir.c01?rfilu1n
,"-) cr,ru - -'- : 'ir rfirfirarriu'hl'tflqf'orfiio':rrfius"ryrirf,to.larnrarl':v rl or roo r!di!6u6i 6.rfitovfintr

- Z - a i -r Z
fl rurRfl u1uad!1fl vl:a lu fl 1r fl orLfl fl [n8 tlnlv{tuuu.3 Ll]fl ollu

dultr ( Solurotion )

r'i5ar:
( Grovllotioml \lfuter )

€suralaao€r!i1i
a2ludLliarJr!nrJ

( Field Copocity )

a

I

a

a

J .l- - .. .-*raztlltlJil{rul lu l! l,
( Avoiloble Moislurc )

trrds2!oln1?€
( Permo'nenl Willing Fbinl )

n :u#rdn-airltt?f,lrili

r'i a nilri
( Copilloiy Woter )

r3!Ti;fi

dirtia
( Hygroscopic Ubler )

Lifinrrr:urs

F

grJfl r.e rn?e'ruunftalrft8ue'u



5

a

3

o

1.6 nir udufi ltmjrIJl,i'1rY (Available Moistu re)
i,o tr-.,'-.u.r-" - - -s.aiurtu'5tJ1r0int1 5uLuol{yr},{1u1tlJLlR''rur1rfr11r0f futolJ lonflaulsrogu (caprllary

:,,2
warer; 6.:a{'lrvr'jr,ro1rrtfiutff r;ynu (Field Capacity) rYrnrrl6u6lorfiu'lrolni?,: (Permanent

witrins Poinr) 6'sriu zuadr.l:yrirrorrl6uludusa.:ririfiio orffiufifildrlilldt,i (Available

Moisture)
! .i. o.qu.i- .t '.

n'll uxuYlv{au1 tlj Lt Lou n nrl0 tljlttll aT [5Iuo Lofl u'']uu nla i0B[11 J t! a1 tdtrlto lou
'. - , - 2 )-!:U]qn r4:At uol] nfl10.lUl ttrU 0U':1U (Loam) Ufl?]USUYI IUl tlJ11l0 2 UlJ. naflllUnn

. I t ,) , )lroiou r !6truoruol rlruou ruiuli,rE rrfis rrr: nr f,ruornrlulul,lli.clirfluSnrururf .!16 fr"

rmruorrlyuruuuto.:Gu lBulk densityl riaorrrrirr{rixrl :rn4 (Apparent specific graviry)

^ 2 ^ I .J- " c .r - ,' - )
1jl.r rf11r0.1[ aoou 1.110m00tr0i r]H Roa!, u]luulYly{ill r LrJLtr [0!1n nn]'tfla tuouYl

-: i "l- "e,c*. -.;-tutuo tt0u6tiituo1l tu?llrtru' 1l lt L6turfln1101l11utllouu't! auri[1n01u ouy]t10lJtituoa'tn
- : -,'- .u,r"r" ^ ei ^ )-Z - -". ).Un1]l]TtlYllltl-l 'l tUtt lOUlnn'llouty1lu1 Yl.llltl,{:r:OUYIti[UaASraUOU']n .1 0tUU lllUOAUlAL .1

"..,.1r iodu6 rfiI'[uR rur: noo'[ [t'[drijudru)L ']ndlb

1r--- - i;- !2 ,-
tltoltYlt lum n'tl1tltluur[ootuni.'Nnl']utruyly.l11{']tlll,t6t[xu']nun r,lu[],{r't: tlyl

orrudutoi::nru (Field Capacity) rirf irvr': n adlurio.: jr.0r yuir.Jrtlf,oAu6isrlunilurolra{

a: nR':yrlruoanl:.louuuo 6.rin1r GufirfiutfldforL 6ufificrlrffiufifita1ui, ndrl l#[6'rJtnfin

oyrfl u6ufi fi ru6oruro run Rllu;a€ioutr la: rdlo triu 6ufi :.J:ynol6u6i1uo:fl ouyt:lu (Sih )
, I -- " r,cd.

rijua':utraru fl1rrrffufifird r'l L"i-[oi a ryirl6utfiooir: 1 i:'[6n6i1r6,:luumn01

o, { o a a1.7 nt: lYfltllltu llJOUltO{ t
q ",- ) - , : q - z
tuulroylrr'ttoRa'r)t11]fl11utut14ouiTno?ul5uTnur:rltu (Field Capacity, FC)

a A ^ i .,,i - . r.ra.irortpiurfioriororll (Permanenr Wilting Poinr, PWP) rflunllxiufifitrirlrJlt-ld rlrr-
2,^

fr )'ru'r rnrou Lurljo:'r nfl,rlrollutuotrlufia: t 6U PWP ufi: fitnrulra nio:Lirfiurro r luInr:fr
arrl4unoo.:rtr1nfi PwP fir!r.mfioo:rdorrorriorlfittfio5u ritfidqarirn-l'irfilriuiorruyturru
, : s,.-- s

oianr:trorir'L66rfiur'[: fio]u nruJl1u.utuu(ldr nrrr n:l otata .t:tnrfluadt ': onaoournuni

a 1n'r sluiuu'u ult r![fi,:,r n:foul rnrfiu :1o

adr.:'l'r- fiorrlurr r:lfllGuSri:r o;'[rju o u1frorur6u1u6uoo alhJln& pwp ufir6iri'
ut fl nllir':'ty t][rao'i ]utru tuou0o fi.11410:o0 ii,f[[: Jooq ] 01nou!14 NtRinr titu tndfi:'1.}1l tnoou ')

:a noruuaurnuL!nl:[0rru[6rlrtoniyuuolt jn ,rfl:alnylrl]a3l0HnflRon,J|'d lxyrl,tLIn!-6 touyl-'] 61

.:t
'[rI': r oy ri rlfiri r uriritrfian:rrLf,ufifiui r'[r-1t'16 no n :r.l':t lr u so 6.: zo rrjair.rud

,^r.8 fl ]'tufla{fl1:ultalltvntu
,- i ^-:.15 u'r 1i1yrfltoaJn):Lt6i"uturl't,i-turoLL6lolNUnor-un'r'1 "Consumptive Use"

uso "Evapotranspiration" nmlfiir6'.:n rir':firJ'r: no!6']ufl1udfi!oo'[ atn6uufirntoa nrr.r
-l -- -trq--,.i r-1 "b uayarufi:yrvrunrnft?6uuiafilluffrflunfiuornnr':lri rdru [u::uit.:qorvrrr:Jnn fiTa']on:

r-- t , )- ) z - ,J:t!,
[oJuu llJ'rJfl1uyr0o inr: olRtJud,]on n,r'lrufiufr uqiri',,fi'h:':'trrfl.)lrfinnru rflu{'rfir6u lRunotf;
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)a )^t' i,) :-'unifri!rnurrtenln6,rfitlrjsrlnmirir n ro fl?unalurHuyrnnnluu?ruyimr:r.lnnttnirflu'r;lun{

ciafitdriunir r.Julfnir (Effective Rainlatl)
.i .r " q-Z r.i - )

L afilllJ torlnrun1,nluuoR n lflulttny{T utul nlt rauluuulJanrllufl1]Ianqtauu.l
.- - : ^ ) . -wiiurlnr rdlr u./iu uia fir,/lu rflufiu flxrudo inl.llirr'.rr-1uo1a ifiltfio lorfioufi ii ir ij

- i":.rirryirn'LHa':r ra :d'6nrnrrldrirlurron:luonaoatula rrit
a-mrnr:ldia:n'ulr ':1 fi'Ltf,o [R:arqla.:fit qqn.l:,r,,r: qnunva aru4iarnrara.r

2 )-- - c-':, t - c-l
l4UYr '',rt$ raol: rn D l11r,r louvr') 1 [!uatJ 2 uuuno 10loufltn[oflttnJ']onlrlIul1oi]rt [rR:Lofl

. ,l q-- ^ t ^.2 t- , .
n'rtnrulru0rnflol.tr.trlrlalJnrllo'rfl1fl YrifloirrulS t6tR81lnJoul{nYrduohursiol

r.s rio'1:dinr:ov1#riruoyrflurliurrurrirlo
q "',' 2
lurf :{rafio:nnr':firfr nr:od ijlu 161frirra:-ldru:ruaxru61unrrlfilir $nyililnru

fi'o:6a ri'orarurrfi onlrto t:Yr.ru

u: rtuf, 11t?1i:o0ntlrLlnnt (ru.) 'Jiurruorr firlfi uar:lfifitqolrJleil (ur:.,2r.;

x Fl'tl an1l0.il9lflt1n

fl1',]un tun'r: t$u t (lu)
,..-,

lJ:tJ',ttuRYlsYli:610':luunvln ( .)

d'o':rnr:1ff rlo.:fi t (ur./tu)

olr 61unr:lfrli ruuru 6.:"rir :,r o nirrflqlu't r ue', rr ':1fd r z n:rr dr.:rrarq\rnsirrfr

a:0qad fi'rer':rrarrulr ad dlla.tdu IoYa-0:rnr', [d'f ]14.:fit tun: r[frfirJuonrvui] '!qqRr:Ll'{1Y

onnr':6on':rrdlunr':1firiror6'olriIrol,.J Hnlt (Effective Rainfall) 1x ltlti! ;rtloraYlG

fi o:60 slfiurifir6'ru
, : ." , ) . -, ,r

lunr:lrXun:soiro:[lirarurrri16orqqra'u}Jlu':rJoirr 1 tdu nu::tuu un::"rdn
.,:1ctp-&:.jlu::uLfl,rll I n'D runlnflr'tuuLn,ta0r'1 u8tn116 r0u[14:']n rfludu d'.lriu rlrfiovciorolos r

ulfiuriritfirn rvrl on o: dla.rrfio'[iri tafrnrrfl t60tvriiri6'io ilr rufi6alrfialliovrfluurEl:

iu*urrr,rrru*1r!fl rvyrlu aunr:6.:lisirrafidlux $riifi16'uri

:yfi m6nrnta,:nr:torl'rymtu
,"".,,-,r-

1I::U',rnru ryrio&,tl'Il - nt:R Lfl801'l
.- l.J- ,r-

rJ': u'r ruu 1Yl no R ,t 1,1,r

1 -i-, ,- 7 d o !l'5 ie
l *n : uyr ur]uon !: l fuu'r iv oa Jnofl .J llri: o"ru'l 01111 Lo lou ttfi un1:

utll1fllfl YlEYl0Yna{l}lRnv{! - u[nRl:

f

!l

a

a

P

:r ur ruririas6o.r{or rbi'
:vf, rf nrr1no.rnr:!ni:iYr]u
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D

a

n?TniR.rrno?1 nlJyloyuon?1r!a rrfr?f 1s rtlu.t .ny LUulj, !10r[yi11016'ad1.:!y,u1:fl rJ

rfu drrfluor da,rinrruiduJru'rar6uus:d'cnrnr:lf,irrarfit Iorrir l tJrnrcnn: rlno;lu'ri-r

lrnlurfiunrrrda,:nr: nr: n:r rirci,ln eirriqa n lrn oy rflunr: a orrn'rrirlou r:l rirrJ: cluttiufir u-.,

aroria\iriorJgrr6runr:::r.rutit uunni'nrtr:6u'ld d'.flIu rfo tfi*rv{oufirfinr':o;uqo rvur;'ir

fl11Uflr!1T 0AtU1lja {Oq1{UUA 1fl0 n11 lyru'trflUn1lU0: Irtofl BIufil l0U lllr.nO tS lUrULLoaUl{[n

h,tiu

a
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a

6

4uilil 2
" o9" t,al

n-l:n1fluflnt: l?luItnfla
, r!: '^ ", A ;^ ,.lr .l

fl11n lIUOn',t'' !v\U'tttnv{ituuLta,tYlunllufl't6iot0u1.[J.t tunTrinlt3Yt]u't:Ou L:u1 Sn

irrdu l,irra3 ih nnr:r!Iourn,rrianr:rJanfithiroi nl6rlnd us:lfiHsnfinn.: nnooiuLfia1fi1d'
. : "; .' " r-?r-rl:: btriornrirtolhrynuad1.l6:rfi n1:fi0: fi''ruuoRr'[ri'rirhinnrSa lrulr:s u{rrflufrr:Cia,ri

,-: ,3 { q
n'rlrjrv{ur'ruLnu?nun-:lxfluHurliLirndu-rir ua;fitri]uorir.16 rio,rdu{rlflufir:lia$nnrn ut6

) -- -:Yd- - Z; ^ )
1anoll lultL ffnr],r]i! snrnfl1nL1001]lJR']ulT nouu1 L1 Lolja,1011 o11lri1l l]lo1lr1lJU a txflioo

Lo1'til1ft6'(nuosnr:oadlri-rranAu LLnvfl?rrffr m 01unr:::u rurilna.:6u rioirdrrfluoyClo.r
. I ." ^.)i6.:::rrrurro;or*nlvilirtar.Jrrflluonaoiu:aurlilqnmanirrnrl':yyrru u Rs lr olfl n o r !:J llyl

, q -loioa.r,flo{fftuLlotJ'rnultn'rr1anflI Llu fl11[Tu110{}r1 n?1 fl1u]T01ufl1Tn1rufi,t $B!t:u:
inqororfit o?r ri1[5auian']1u&umarra.rnr:Li'rirurifitr.rianmtn:ymruryoi:J'litrdqadtY!
*.i " -); c.l ) - - :
Htlvl ''lllulYl lUR l': n',) t rO flIt 11 1{1 Itn}^:liY U€ll lU: n'l'l UL1ll L i OAaonux1Ja URIfllllnL OU-111LLR:

r -Y -rv{lulnuouttn t$u v{{ i''t llrfl u0?1n11R''t14uon11 t1.1utm !u0noantt)lUlyfl uuanlln i: na Lv\rflon1'

srurfirrirlouu.lrir:ylas{ufir a'roy riaifirfioruardu$'ruIrifinuas ar,]A6r flRaoorrar orialfirfio

'u atr l r: a.tn 1: t: ulxulnt!xlano?

vt2.1 X ) loflOjnl:to rv lu:You l:ur
rial:i.:o:'t ordrnnlfirirunt osfioflrirflul6m rurvirlofia'jrrflurirlotirfi'qlunndruuo

i-: c-l c-"" ) 2 q ^n]l tul.tltlnv{, tll'r ofll:tr fllJ: t7l lut io:J Ltlr'l RlT lvlu lunfltflan1l luu ]t},tao1lfrufl?'ru.du l,ltou

1qrl6nrnfit lfiogludr.r:ruir,: mrfiulrornrfi (Permanent wilting point) riuoruiulsrh;rru
(Field capacity) r,rionoira f irodlurirrnrrldufifitqorartJlt^tri nt:lfirlrurifilr:6lr4rrio
nrrtiulu6uoonllnfioorfi'urrornrr: srqoylfiooarlnfirrnfauttriluu iuaririlnrrlsrlr: o1u

nlldrniraa,:6u fl i1xfl 1x-DolunryluudfiJa{fi ! Inyfl flr],rRfiarflrfi niu nrruufirufilun:drfu

6.:lflua.16rl'rynausir6'oii6nivrncianl:liirla,:fir loari': 1 \Jo:uallfiarruiuluhunon.r
:.1::rurnr so n'r zs u.lairsu6la,rnrrudufifitoorarlrjlffld 6mrrffiu1u6ufi'ualhinon,rriau

rirnnbirirr#.:dotJ 6un'jr "orrudufirarilfifirqolillf,t,tr (Alowable soil moisture deficiency

uiariuntu 1 'jr Allowable depletion)" x:uorruiufi'rrdalu6uufi.:ornfifitqorar Allowable

depletion tJlfir.rloufir6a orluiufi1"aoq, (Critical moisture level yia Critical poinr)
A - - , , , ) , a ,-i
9rnR1]Ufl Ullut::1.1?l.JrYlatJO'r\t .l hnnl10,tnttrff on Ll Lut!m 2.1

nlni!fi 2. r so isfl 1 l6'j1 nr:Li'rlrurifi toydfa,l6lvlrrionlliulu6unon,16llo
inqn un::Jirr rurirfiLirrCt'o unnvrafioyrfi'lorrldulu6uhi6,rorrl4uls:J::vrru 6,rfirnrnrh
nnLirirlrjrTuourirlfiorruduludunocl-ro.rn'jr aeruduieoinqo r:innrn:rrrnsrfiaudaHnetAo

1A!1'{t n',t tuHor.{ nnuag n.t
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mtrflfif,trtor\Jlltl
( Avolloblc fioisture )

"..r,f,iiarJ*nrr( Ficld Copoc y )

nrfl f,rdi garllfi fi r 2 larlu?tll
( Allowoble Dcdction )

artrfidpinqr

it

a

( Criticol Point )

!: )n2Ttt!ntrtl.l g2tcln12l
( Permonerit wilring Point )

?tJfl 2.t a?ru e-rn-rlde:'rldrr amafiltr lu du
nrtrhn?,nrt?firjiurif,i

, i ., i r - - i r - r
[nflTryri:'t1"lfi']'[Jru tuou00ann ino?R 00 T]aul0:qt0i nr)-o:101001'11,1u tl{ou tu

-,t- - z :""scnrnffi.:ihrwir'td s 1r- 6a nr5'rafl'rlrJruro,rou rounri'n Ju.mufl nDioorrlrfiulouofinu o&
- j r - r r- i - - . !

ttn!f]1lutflflflut^ts [Ln;2tf,oI]unan1'r10n']lIJTull-tollLoulTtol-0JUaYlr]lYtu]fl'rflo', n,:31!
' r.i

d ln nl? 03t1ttYl ''1 lllt1t 1lJ11filt 1: tl]lul lrfl]1tr [o11': OU .] r[AY nlq] A i []1i:O0 J t1.10?U ljt ',t tU[Yl1 [O

, ) , 2q-.)- , : 2
LUa {nln?1ft21l.fiu tllouYll,{ron ta1 t 11 to ufr1 fltv141't,to)lr,luxnl]lvvl'1u0.3€11'tuit{

'---.---7+-'
Yt00L1 u1\ir101.): tLB:n11r"liU LUOllYlfl0U LvlvtTOOtA',] tll ll tO UntAfl)-: fi1l 1011UtrUtr n ::YtlU ll,l

z ) - ,i r - - * ,

orrr6ufrooinqo o:u:-l:r fluu'[rJorlifior[ay frnB [urrai6ll oY$iunoua;r,{od.lria.rnr':loorrr
2c ^ ' ) " t
6ulu6uovroneirrrialor*nrLfdnr.:nrunrviur.rrl':vnr:ror6u 6 rritrrrla.sriu nr': +1rq: ororrufiu

" a.l
[lloll ll 0: n 1T ft''l ylllo n 1T lyllllltn ttf,unau

. ii 9 v . qyl ,4r2.2 RtUflUUgll0ttOU lnu110{nUnl:nlrUOnr: ]HUlflflflT

aflrflx!"Aro,r6uluu n'ttnr:rl nnuein: rrri.rrin oy uo n oir r fi'ul otrL6'n urulla.onr:drrfio

ou 9Raonufl1:tlnn:1 h'] !$oqul,tl[u nl,B fl lJ tu; LLul{YllJ L1n[rfln nRB :'rluqu ulntlu.i!

r&6o6uo:15Bo u1,r[1,i{iru60Auxuru r!nrgxl].flrirn r rudrdfiHsloucn rrionrrlnrrr: nllnr:
6'uiilo,r6uuncdafl2uiu1x6ufif,nqorailJ1i16' diufiiio:ndrr6,rqruslrl6rir l thfiurnir
z- -:rfla6u nrrrtrir,t{rrn'Mrn!'!onAu un:n:rrnrrr:ndrnirla,r6sllxorflufl'.rr$J

a

t
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2.2.1 lriodu (Soil Texlurc)
z^ ^); - .^ )^q

[uaou]Mun.rfl &lrurnjanourlnu1Run noou E,rftutBnTtrnErn rynoul d'20trrf,o6u

3 nfio 6a !u6ofl'r1u (sand) ruf,oo:nauyr:lrl (silt) uB;r!fio6urxfiB? (ctay) luaenrarurirr 1
-)riu nr': ffovr: ru'jrdq Luu n.lury nnrflurfia6urh:rnnlotrCia.rfir::nardrsrufioGutfiolo

ft.t un: fi6ruruadrra:ryir\': lunrrdn':ym:r.unue|:xaJflu1-nldliT uuorJ'ro'5nlu$rlorx606u
J ^ r-- i

Yt.1 3 flllo l.161,lxl

I noY]l]u ullu'totHllH1fluflnfl1JtJl^?1.t 0.05 - 2.00 ux.

[:Jnoo:n0ur:1u " 0.002 - 0.05 lJlJ.

uJfloolltllllul u1u10tfl1lt-11fl1-tuR01.ltonn11 0.002 l[r-

n1Tuunr1l fioAuyrs.c a ninaa n0rnfi'unrrirl6'Iou1il66ritrn'i'r Hydrometer method
;-^2"r-, - )-
D.I'r El-ryr"r roou1.r,|U r tou n llu" lo]nufr6o.rn r: r: rur airt1[a[uf,oyl'rlu rufiooyRaum':lu ttn3

i-
ltJ o6uL$fiu1 'ru6rLfiRslduo!!eidr'| flrnil[[nranrn ur,:tf,o rdu [tr6uurandrruaorylosrylr

(Sodium Hexametaphosphate) auoquuloirrl6o6uyrs{ 3 riorunCl'2aannlnnuttuuouttfi1 6,r
i- 2 "u lral la [o:Ntoa:n,] tll0ulltff]1ntfl]uoJnfl'D tyta10 n't: on0J naulontunoou [un11url,lnnnllu

)^ s.l - )- . )
6 rfilura lerfino o:ono; n ouriau fl ]u[:Jnqflulllru?.tr nulrtornnylflooyonny naulilgo lol
raffnnr:onery nauri.:R 6i'r?0rffM:0ihu': rurruJair"ru6rr6oyr:1u rri6flnyna n:ru LrarLrif,o6u-

!u6u'raan rld
;-,.

Iualrua:r9ttr0 r!nor:'lU rufiootflaul.|.s']u rr0: tu606uLudu?ntarur: nlond'nu ng
i - c- t

xa,trfia6u16 lounnuJSuurfrrrfi'4:.Jfi z.z

., ' i l^,.n)our.t 2.r tl'rounaquu iur!o:rsl.[orN nov]t1u I u f,aa3 n auY]t1u ttn3 tNlioourul{u 1

ryirn-l.r so, 30 a: 20 orudroir nruj rrdo6u6ooqilu:J'rlrnrllu
:-

nou tfiodu i; lijuttlu Loam: (6ujxu)

2.2.2 Rr.ludrrii.uynyJ:rn01o{6u (Apparent specific gravity)

nrrudr.r,i-rrr.rr: ':rnrxa.r6u (A, 6aa"or:rnru:vu'jr.rrirr.rrinla.:6urrfi,:eiarirurin
;.,'- ^ ,- i- ) ir--rr-, ia

lA.tU rYr ULll 1r t6n r11101{Yt nflauE.r,1un,lta il]g: ill'l r.rrufloouo?u Lfl a lhr1jl [0 [o,llulMo n'!a a, !]u

IouB:rjfi 2.3 :ino!
arn: fi' z.s unyalnfiur (irnGi11oyrisunrrla-lyYuf,ldir

WsAs

lla As

Ws

arrlrir.rC-rtu1:'lrnn
:-

u ''r u u n,la {ou Ir,\ .l

ilrcnrot6urtlfiau 6.:rvirn'u Sntonra.:arnra (Va) +

:lir:rei:rir (vw) + irrenla.Jr!fioAu (vs)
, i ) -, , -01]lllill1tlull1joJlt1ry{!o1t71lfl lJ 1 nt:.J oa nfl 1llfl fl tsutltlJgn

u5o oz.a ljau6 oia nnurariylor

"l
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rrJfrj zi 2 n€1ilrtaa€ n1€ L tri€rrg nilr:rayr ru% f, v arua'n,i aua as
aaaaHaar€19 LUennSnouT€1gtta3llt aaa?tfitJa2n'lu

ena€131 wa.q n€3T€?€tntJa€ ail€"! a rer6 n1

SCS National Engineering Handbook, Section l5 " Irrigation-Chapter l:
Soil-PlantWater Relationships", Soil Conservation Service, United States
Department of Agriculture, Washington, D.C., March 1964.)
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r
I tJ6rrntarnre?ltorirlr:nilc
I ruaar!
t-
I u€lrar rir?u i!o { ilr e3na1{

uriaf,u

l-
6lrnttarr,uiair,l fiv

t_

---l

vo

II
I__l

vrl
_l

wo

ws

-l

EUfi 2.3

firfior: uliro':rr:ruruuulasirr rnir 1 nt-! iio uf .rnnursirqu6rrtn riln'rl

dr.ldrrur; :rn4o: irirrvirniln'lrrr,ruruuuro.s6q (Bulk density, DR = E-9) uqioir 'rniqen.!fi

orudl,rdrrrr::rn4hliuurudruorlufiuluuula,rAufiuururflun:-reioqnursrirgu6rrcn uei

:,lfifirr: nrljrorrururrruura uirrvirnir 62.4 iou6 rla nnrrafr4o eirorrr:rirldrrnrr :rngo;

ryirriucirn:rulururiunr:d'10 62.4

nrrurcirnrr urir.r{r r?{r: rl:ifl0ra.JAuuioo':rruuruuuta.r6u o: u r'[dloslfroia.rfla

firiun'jr soil core Sampler d'ruaol1u1r..Jfi 2.4 rnia rflad'dlfirlcl'rorjrrduurrlut{R:trunrr
,",,,1.-.

rfiauno lrnosfi.:aa.:6u ff2ullnrai] rrfloou (curtrnB trps) u 2 rLUU rio urluL:io (utulsrRn 7)
:

[trfl1llllJOUAAU Un;UUllSU (XUlUtnI 8) ltrfl r1l'rlJOU*1.1
.!,.i
lur-utt: n naufiii ff nIo r i ! 0"x a d r.16u n v Cla.orir nr: ior.li lro: un:foirurinr.rurru

. J,a ; - -(vruulm 1i) filf,lunr:rfi::6'radrrSurfiunau ufirS.nitniar a6',rn iirr\lerann,:h6uloulfieiau

(urnurm r) m{t6rl usso?ludnfid1a,rnn oofio:rfirClrotjr$uoz': r;fidnunr:rfludi'rrrura,,
, E , &{ ' , ) ) , )

aB[$rr!Snrnxun n11 rR L191? 0ul ,rourlo8t af .J l,rl41: IR llu0u n':1 5 0011,{0n: Lollllr'lroBU}rl1o"ry]

qndo,: rfiarfiufi'rou'r.:6u16'urfirhi1f,rr6oln-ufi'l6uni1 Core Extractor (uururna t s) ojul*rutu

oaRnlnrnyUonrflun?aglnou LLn: rrlJollrnou ry\ Lrrllqnyrannu2nur?ll ufir6nirl oufranruafi

:vurru ros oosrrqu6rn:orflurrarhiriarLn'iuo drIu.r ri'',,0',oonr:rd.:rrtrrrinro,r6uufi.r

(Ws) uf,r6oirnr':rlruruurorrr,ldr.rdrnrrr!:rn4nrurunr:fi' z.r

- r i , ^ ; - , c ,in-mtirfr z.z lunr': rfir6'ratir,r6urfiaurnrrlrir.r{rrnry :1nn!a i6ui{aXno-rciahJi

11.t101. [$']tl: rg'UdrgUdnnr.l 5.5 !{uarNof fl{ 6 tgualuctr
:-

u r nun?,r [$ lu tt ni nr s ilo {r fi u Ci'?a d 1n 45 n:u
: --rirurinduur{lufrrau:rrurirurinrluvrruLLRymyilanrfr uChori'r.r z+o nfn

ertra'ur'uo'e;fi irsuJiaf, triiua:arn1n?un'auf, u

e

{t
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t'roDEL 200-A
SOIL CORE SAMPLER

Mi,PLETE UN I T

ACCESSORY PARTS

a

PART NO. 20 I-3S
BARREL, 8N LOiIG

ITEM
NO

PART

rNo

IJ
IA
t5

202 HAr4r4ER

203 SPANNER WRENCH

204 CORE EXTRACTOR

r INDIV IDUAL UNIT PARTS BREAKMUN

201-a HAio'rER sToP
2OI-7 FIANDLE F ITT ING

2OI-6 HANDLE
2OI-5 STEM ( EXTRA HEAVY PIPE)

20t-4
20t-3
20t-t
201-2
20t -9

CAP
EARREL. 4N LONG

BLADE CORING TIP
I{EOGE COR ING TIP
SLOTTEO EXTRACTOR RING

r400EL 200
SOIL CORE SAMPLER

COI'IPLETE UN IT
l0
II
t2

208 CYLINDER I Cr,,r. L0N6
201 CYLINDER 3 C11. LONG

206 CYLINDER 6 CM. LONG

a

I

2
3
4

5

6
1

I
9

oEscR tPr toN

*INDIVIDUAL PARTS NOT ASSEMBLED TO UNIT

I

a

t

a

?TJfia 2.4 Model 2OO-A Soil Core Sompler port List

P.i

I
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o

d

PART NO. 20t-5S
MRREL, EN LONG

ACCESSORY

grJfi z.+ tioto

a

-t

$, Soit.oirtrz Equipmett Corp. PO. Boz soo , Santo Barbara, Coli!. 9slos tt.S.A.
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?i 111
:Jiurenrruuru ivy

drrfin6uuuf'r 1ws;

o'r r4111$uula iu r (7

tD2xh
4

t(t.O" u = 142.5 au.q .

4

24O - 45 = 195 n:-

r n:"u qia nrl.qs.J.

Ws

195

1 X 142.5

1.37

u5o orrruuruuuraodu (Dg) = t.su n:- aio orl.qri.

6.:ufiireiro:rrurirl{rirrrrJ:rngtor6ul:urJ:r,rl6uut qr rJtfio u flt o-n !* flr:14 
't 
6u i 1n

; ar,_^ ) ) ..-j "^ ,r --.,, , , ,,t/r,
fruu.ill lrii; nr,r ulr J [ra]fr'rdaiflr15otrrni05.t0:oa.lq:tiiotuf,ur Erlu'tfrnnt? 1tt61 uonlLu

."
svornfi olfi rnr: io ai r 1 

'Luourruaroo:filr: rxrr6onlfrdro':rrurirl'6rtvirr:J:rngoutfiolo.ttflo6u

ei',suoq.,'[Y[uer:r.rfi' z. r

fll:rjfi z.r ri.rnrurti:.riilvncJ:rnqtor6u lAsy

9.
2.2.3 flrtl!flrr]:oriurillo.rfiu (Water holding capacity of soil)

o?1uflr m !ldu; rta.r6uov[onsir.!n'lr'[ orun-nunrcrdo6u [aslor.rsir,flJa r6ulou
,^,

rayn;adrri,:ruroua::.l5rrqr:rorrio.r'ir.r::r'ir,rrru6o6urflurir6'q luulla.onr:tn':smru':reYu
.Ir -.J-. t ir-r, ' Z'L:u1To11n1',lrJruLuouYruut!tttuoot,liflafl'rluiulu01ttlli't{:tfi'1lnfl?18Jrutfl:tYtllt 0.r

z ) .,i , e - e. ;xfill auyranLuur[o ro l']r rylliru o Jllll luy]lloy nfl11rov{ry $ofi11 fl'rr1T nlunr:durirl{16'ro$u
. , 2 '!.tut1.'llrvlluu

a

a

a

... nrrrrjrl,irrrr:rJ:rnfl (As) =

3

a

t aou nrrurir.odrurrv:J:rn6 (As)

6urr'ru (Sandy)

6uiru ut:ru (Sandy Loam)

6u:'ru ll-oam;

6uirurju6urrdur (Clay Loam)

6urr,rfirr uornoumrlr (Silty Clay)

6uruflur lctay;

1.55 -

1.40 -

1.30 -

1.25 -

1.20 -

1.80

1.60

1 .50

1.40

1 .30

(r flfl

(rodu

(roda

(LflAU

[L R8

(rfla8

1.6s)

r.so)

1.40)

i.3s)

r.so)

1,25)

P.t
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o

r.i
.ur:ono?ltlfllJ?i$rrix?rr6ufi'u 1161fifiu1rfl4.rd1irfl?1uiuna 13n]u tra:fl11!6u

) ) - ,) zfilorfimrorlrudr ttcirfianrr!s:nrnlunr:lrrrirnrruiurar.]::nruun:o:r116u6lorfiurrornrrr
. J r ,-i t , a Z I a ,r - ,i

0,r tolrfll: LrllruMaJn''rn {fla { Lu!0.!t{ n11u'fun BUt: Y'!1u}lx1u 0 {fl1l lJiuYr tlt n a au luour 0
A'uin6.Jflir!6unrulu6uiciraql::rirr 1/rc dl 1/3 ullurlrfl (r/ro r::urnratll$i:J6uyl,rfl

ua! 1/3 ur1urnrf, fl ''ll.iruour$u!?) druarr!iufi1nrfiu?ro1o'l?t 6anrr16ufi ru6oo{1u6u
i-. - z

tllaauut!1,tflnfl?lljlutn]flu 15 uIIu1n1fl llnugl!o nnnl?i:FM: nx1fi1n21r,iq! n :JYllu

un:orrriufilorialrol 16'10oldrnia,ruunR?luiuoanornAu (Soil Moisture Extractor) o-n

uflo{ LlLuttjtl 2.5
, z , z) :if nr:urcirnrruiulotll:nru unsa?rliuilntfiu?ror01?r r:rirleiiru "l Iounr:

rhd'rarjr.16uluu sourrirLi6lfrrcirurir uf,riiuhtJlituuriaorrloiu lExtractor Chamber)
AZ

tun?1ufiultaty1ll]Lj 1/10 ula 1/3 nra 15 ultuln19r totuutnonollltiula.loultLlfi?1lJau
Z , Z,t ^ )

,r18 tuxuoa0 tuflnl?:f, uoo0 t,ru1r01nl0u1nouaon!l'ir1021ulu fl1fl11llru tuolltlR't 1uo1r
I'r/rcnia t /s wtarnrs fiaoluiuln ::mu d1u6o1rr,fiu !s urrurnlfliao?luiufioorfurlar

nri: urifirdann'Dfnlurrrlr:nd,rriro.rf,$du:'t6.rnrrliu6u 1 uancrn t/rc u3a t/t nia
r s Lrrurnrn fir:r'lr161ur1rua.rr6srfi'ulconnr]firnrldrurolunrianru::5'ufieiour: :rJfi z.o

, jr Z ) & t

t3uflo.l l11n lo{o?1!fiuflutr31r?'l.tfil lrfiutueu ua:ur{oJa21!'ru7r1io1.lfrl,t.l o.ruo 1/10
..t , , 2 - , i ,

nJ 15 1J',li10rnla1a{Ouruu0? lllm fi unluTtot3vlm1fll'llri liJflRllyrnuuau to alnn:rnlT 'l

rRaRtt Loilnol:1,rn 2.2 uR!n?1ufl1u1I0 [un1:ouu.lnoJout:Bno,t L1Lltol:1,:Y] 2.3

"lt*d 
r., rirnrr#rrorJrvnruuotff2n*udlcdurnrorrrro.6urrieiu 1

o

o

0

a

tuaou
o'luiulmh:nru

I iouri, urlnhuurir

olrriufr oqrfi fl 'rrarnrr't

^,,r : - ^z [ouu"]uunau[vt.0

a Ynlu (Sand)

6uiru umtru (Sandy Loam)

6u:ru (Loam)

iuirurJudurudur (clay Loam)

6uruf,orrluo:naumru (Silty clay)

aurrf,or 1ctayl

6-12 (ro* e)

ro-rs (ro*i 14)

(roilo zz)

(rodu zz)

(rodo sr1

(o& os1

18-26

23-31

21-35

31-39

(roBU 4)

(roB0 6)

(rodu ro)

(ronu 13)

(ro8u r s)

(odu ru)

2-6

4-E

a-12

11-15

13-17

15-19
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tlloolt
2 )- "fi?'luiun?rrll1tal lu tn lo

Hlu uu. flaounfl 1 s!.

^2-:ouruol.lulu ln - ouYmlutuauullJuln

011.t[t.to1.1u1r] - ol{flTluuulu, ollYl'l1u03ralo

ruarAumrio uAuilu

6urfiauorr runar.l - 6u:':urjun:ru rtn:6uiru

rJurmrrnvr6to
.:
ouruau tun 41.: - ouTluuuYlllun: !auouln

6uiru rrnsdltirulluo: fl oullzlu

6urfionr r6uo runar.: - 6uiru u6ursfirr

ou:'t1ll luol{tllllulllun:nD$ffi ltl tta3out2ullll

6urufiurrJun:ru

Grlrfio ay rduo - 6urrdurJurnra, 6utr,r6urrlu

ovna1[m:1u Ltoiourllllo?

our aum:fj?gtufl,t ln

0.35-0.65

0.65-1.00

1.00-1.50

1.20-1.90

1.50-2.10

1.30-2. r0

1.70-2.50

20

,lr.,o$ r., n'nliudihhrorlJlshvlunilu6urriaiu 1

z.g nr:riryuotilirurifirlounr:r-onrrr#uto.r6ulnunr:tlrnlruu-n (Gravimetric
Sampling)

- z : i - ", ^. ) ) ' i r - z
n'rrqr51ntoo )1 fulJa.iou Lo0nTt,$l1ullnrijrl,)trnu,t7ln!nrlu?lfl1ltriu nlllq]atl:uu

. )- c-2t-- - r " - , - I )
nonJfl{iom6a.lt1,1u1Lorl:au{ tofln'l, Lnlro?all.lnuYnJoufl?luBnol{ I tu$jff:ln$i un:Y|lo

oir.:1luu a,rrrrzrJan (6':ar'r$ufirfiuornucio:rohio^nfiounir roo nil) rlrur*':u&rouLiurl.r

luiora! ql{fia vnfi ':rrirr* ros a.:crr.tru6rn:o rflurrsr za drfu': ,Soounirrlrurinaor6u

hinoa,r6n ornfiu6.orirrorlrJd':urrlrru-nlar6uurir rlrurinror6ufirr0ltj1snr:d.,filra.r#.!

fi 6a d rurunrr l6u1u6ucr rrt; fi rfi u o'r ad r.nfu ro't
) ,^ ^ ,

flr:rloiuoR?1ourun':rrdurvirlo nrl,:ouon'ld s truu 6o r oirtq6loudrrdnrla.!

Guufi.r r airsdu6lou irro: uavnrrufiaro.rriicion?rufiRro{6u

1ry n:.rr#u1u6urfl uuJo{rsusilfl uir u-nrolduurir ovn.r}iornaunr:
Ww

1,)0 
-Ws

0

t

!

3.t orru6urfl ur o{rqu6lourirrrinlar6uur{.r

11-lllllflt a{u'1tuoll

u114Ufl10.rOUtt14n

0

Pw

Pw

Ws

2.2

p
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(2) nru+ufu 6urflurJo{rtudlourliurn: osurlfinrns unrr

1OO 
-

rio Pv = nrrr:iurfluulairsu6lou irro:
.- lc -Vw = 'U- 1r l or iJ o Ju I Ll-rou

v = rli u r o:l o r6uni.c rio u

(3) flnr+ufu6ulu:rlto.rorrudnto.nirsionrru6nror6u firrirnrr rfiuciradr.r6uluu a'r

rflu:rjrnlm!lanrdunirsudnarr ro rqu6rufi: fl.r 2 rurn ornriurlrnruuniraan orn6u1fir.rlo

ufi:rirrirtJ ryr n, uunaourir': r:.rn:: ranrurolfruriraui nar l ro rqlu6rro:rvirfi'u iirleir.irlu

nnooulYrrvilir go r{u6run; o;ron1d'ir6qinrr uiu ro r.ru6,, uo: eio nrr r:6nro r6u z rrqn
i^uia Eulo:ruiu rs rryuhrro: eia rro: n':rroi,rufir nr:r,ioirarrr:iu1u6uuurfifiodru 1 ri'u

) , ac - ) ,)
nnRll8 J [Ula ( 2] d Jt:v{n 0U \XrXUn: J LOO?fl r1lm 2.7

x ulta x ural

,2441!rrJ o runl

=-=_-s !1nIlanaanulqln
t 2ag1!e!d rlltt

Pv

t

i

1iltiz.tn?1ila-ilil'u6'€:ritnau{th3rJe?Trfnta{di
ianr ufnsar iu rfluuJairtultasillur nr

orn: fi z.z
a "")fl1l nnla Ju t'|lruinaan 0tnou

... rJi ur enta.:rird uunaa n orn6u lvwy

orrln.na ruvi r6uCI'radr.r

... irrcnra,ruvil6u6'radr.: 1v)

UI)' ' d or.,r,,,

d r lrrt

4

D

f (x)2 D

4
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t1fifll,nTrn 2.3

Pv IM ]IL

{ (x)2, 
a

too x 4

!-(x1'* o
4

too d

D

Pviu0

xla

n:0

g
D 100

2.5

) --, : i -otflnxnrrfi z.r firf'jrorrliulu6[ryi'li'u zo uJairtudLortJi lo: n:llanldi[ufii l

huinrrudurvirrYu o.2o riofl1r!6n 1 trtm

firlcirnrrldrr{rrnri :1n4xa't6u (As) nvfl1unoula.:rirorrliulq6uornr!airsu6

Iouri-rurln rfl uuJa{ r"rudlour.6 rrcnl6irnfr rfl 1i

Pw. As

Pw. As

0

Pv

g.

D

d

100

Pw. As. D 2.6

lurnu n ::nru::oiuu Bnur rin e; ro6.:orr #u1u6u1u': lo,:orrl6nra uir cio arr r
)- - z6nloiSu riadio,rnnfir6u'lunrenrnioruiurvir'lofiranrltnrenrnl ou (rrnnfi z.o) ria{rir

: a '" . a-, - - r-lnluuurRrr:rl ru tur:.,lla.to?llJRfl1aiu'rflo:i tolrnrn:oant?\uro:no ifitflu{rurutvirlo LrB!
) a : i - ,'- ,. - X )

luorlmfl1tuRn1o.!u'rnn; nan !uunvrtrnuyrlryrr?r1:ufln notvr:rltorr t rlr nfiirfio: cfo irirrrifit
fid rururyirlo ucifia rdrtlrs ua'ir:Jiur rurlrfi'irfirflulli ur rurirsrf fin: da.:lfiurifil rf,r1un1.!

c-i . I .lilflriG nr:lfirlrurifilorfinnqqrf; urirrfi orornlu*irrouna:rnfit uion nlunrnsfiruu n.lur:

rlanoanl:.lodr.ruinLild frrvr':rrirrli ur nrnr:a ru rd rrrir e-in rirr fl6-rurqryirlo ir da.:f i ra1u1L1n
: ^i ) i--, .- i, ; ) - q- 

^ ",nuu:ul 1l'lflrtr 1i na.c t'|4unviI L?iai:lol]t :urluulyl 1'l,6rYti:0ta]tu*fl?{trtllulYtlLo Lou

"i , - - -: "fi': 1 1!ufi':$r:rrunr:qtrLrdrri-r finovronorilu: ra.rl:r-iiriarnro.rrr:torl'l:rruluu:Jn.rrury

r.lnn

'::f,rf nrrrolnr:ta ::rruruu:..1alrfl1y anrfluIlair{q6

,- Y -.;,lr1tuu1RYlf r iY qla J [14\inv{tr

r00

a

l0t)
irr rurirn-.:1lLOYIi:O {[VtrtR]'i{
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#rorh# z.s lunnrlorluirlrfi,lruJounrvrlpuilouulrdilaivrihAvial lill{si'rurrrc
rfl urfrarir$urh rng'iri{a goniiolJi

e rlrurfnro.:n::f, a lrfi udhodr.r

rlrurln6urfl un:rurlrufnn:: a.t

u1llllfl oltulr.n2l lllunfl ::ua.,

fru{n6uuri.r 1ws1

rirurlnaosirlu6u 1w*y

or",rriult 6t*

i - ' r-tfllrrtut aJisna$nTl tlrul

orruiu6' Fietd c"pacity

fl11 u a n10 .t uItrI l n

Rlurir.r{rrnr; rrn4lo.r6u

nfu

nfil

nln

?f Yt1

Crpodry)

17

138

105

105 - 17

138 - 105

33 x too
88

E.3

21.1

1.20

r.15

PwxAs
37.5 X 1.10

52,5

88 nfn

n:'I

ruJ#rsudlosrlir$fn

lAteutr$J

o 'tuu

.",rrrlod z.t orrurirr{rnn; (As) xo.!Aui?u -
z-

fl 'l1u!'u!uur!a1 r{udllou$ urs: (Pv)

-zultl?tfllltj?l lllollin 1 rltn et!fl?lrilr

Pw

33

37.5

37,5

1 .40

orrliulupJloroll6n:ro,ririaorrudnlo$u ( 9)

Pv

io-6

52.5

#rair# z.r oorlorrrintoqliriw{arlfiriiurriati6rior,uiudnrn iurafi !n

r00

0.525

0.525 tlJln

a

(field

ruJ o J rsu6laoir qrln6u uf .r

r o{ rttdleuirrfnSuu}ir

{

t!ln
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1trn'')

nrruduir;Cfo.:Liuri6urfioLi6uin':ruiu6e':')r,iulnrJ::ynu (Field Capaciry)

r z.a r airru6lourlrrrin6uufi.r

r"*ft pw

D

As

flNnm 2.6

d
Pw.As. D

= 1.20 lx6lT

= 1.15

,

100

12.8x1.15X1.20
100

0.1?66

17.66

LUO:

t{untrfrT

- E - .-: a t )
o*sulu o:6a.r triri r unhu rz.oo rau6r!n: 6ui,ro: orruiufi o':]uiu'ds :sylru osOo

nllrffmait'r6D1tt 1.20 I lJ6l'5

-)- c - i ^ r , "' -n:fifidululr:en rn riiaduhrn rlrrn lan-uonao n6i11-oo iorrurir.rirrr,rr:rirrfi'q nr
; ) . ", a a i ) ' i'illul ruvllUt lJ'r a'tltJtrumaY6a n Lu[[nc]unoa.eYl1r1Julu "l LLnli'!u1ra1O?1 An1JA.tu''lYlntoa.t tltl

, C a Z ) e .tu ,^ a
uRhlrtuunnv!uu'DlxnunlJ [oLllufl2l!0nlanulYl0Ynai luttfl ouYl.Dluo

a-ror!ud z.r g.rfl rn2ruiin!o{;rdrirlCilernnr:rnrhcfl ruornerrr.tirhurnl#

a

I

nu
n?1unn01n

ftr6u s.r.
As

nrrffiurd.rLi

$t (p,2)%

orrli1rriaulli

r (Po,1)90

Loamy Sand

Loamy Sand

Loamy Sand

Sand

Sand

o-20

20-35

35-50

50-65

65-80

't.15

1.25

1.23

1,39

1.47

21.1

22.5

17.O

9.8

6.0

E.3

E.7

5.1

3.0

1.4
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c
0u

fl'tl am0n

f,u6u su.
As Pw2 - Pwl d:

(r ) (2) (3)

100

(1) (z) (3) (4)

Loamy Sand

Loamy Sand

Loamy Sand

Sand

Sand

20

15

15

15

15

1.15

1.25

1 .39

1.41

12.4

13.8

I1.9

6.8

4.6

2.94

2.20

1.42

1.01

:'l ll 10.16 AU

a

- I a "" )q- ,-
o,lut{ 6t1't afl1ja Ju -'tYt 

Lll [[nv{5 = r 0.16

a

- r i Z q ).2 )gII0ur.tn 2.6 n1nn110':?0&aun'rl ill[1rL'!flr1n],{t1d.0LrllRtrlr'r:h10r {.i1,luar 1,000 [t 11:J1'

. Z rr Y , t-
n'tlurtl0uty{un 14 L alt{uf L0uu 1!4u nll0 {6tutt14 { [[aY1]flfl'm't[fli']:119rulu[llJf,.:HU:1[uaou

l -,riJurrrr6uiru 6.rIororrurirldrrruir]'rin0ryirfl! 1 .4s rilflxixirroi'rvyriu ttf,vrr?ruiufroo

rdurrornr:': ryirrYu zo ufl: 1o r aiLsu6lourilarinro.fiqufi.ror dlritl dirluoirrrntnlnodn

70 t{uotugll a11uiuflnoznqo ljnlrYllnl.l 40 rLl0tr{uefl0io1l trurv{trooralL! li [0 ol!)l nn

.i . r.l )- q-i - q-it- -[]nlYlntnanruu']!rn]'{t Lo'nTaui D10Jr'rolrlnoJ!1.111'r0y0anruut[o[[a1 oruir 1360,rfr!]i1i'rn
,l i , r-- ! tt .. "uu1r']Lv{afl r[unuu!af,u]? ll,toyl i r,ooo 'ti rfludrururvirlo fi'rr.l'rv fivrrn]tr tun]'iBUr:yl]uuu

uu n.lrnrs nnryirn-! 7oZ usr J'r3fi ylr-nrnlunr: a.srlrrvirn'r ool

reta!au!1

.aosC!!,rh{...
..)t

!tUa€E''r?lna

t!a?l r,ooo !€

Et ' 7o "t"lE" = 59o1", 70t&
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?f Yt''l

(r) en?oflouo'j16.0rrnrfio:dorlvirirl6u5ou-r Iqufi or:0rlo;rarrl6u1udu6.:rvirri.tl rq
ut I , r."j

tua'tr5ua[ouBlx n1jan01,llt14,:n6]n.J0.0 do)nqo ]1:auJnrnJ0olnqonr!ffo,1'l'l€lT1tuu.1

lfiufir
t

srou 6,:rr nrdo;d1'a.:lfirirldufir rn: rr nrrriuluurJ nlflr':lno no ordlooin qor.io6

z )a
fl'tlutruYtfltroora1 t! [1 to

n?1lj1uYr0a1nq0

- z) -r,lJa n?1llillYt io'tfl no

= 2o - ro = 1o7. Iolu.u.6uufr'.:
^. 5 )^= 4o7" rc rorrr6ufifitqorarhllfloi

= '!o + o.a (ro)l Iol u.u.6uufi.:

= 147" lou uu.6urni'.,

1.45

10 16i,1!rluqn

6 x 1.45 X 70 SU.

a

1z; lr6rururirfi'nv dfo la!6r,l o',nurjlir,fio s rlri,fi'uur.J n ltr llno

,! ..' - q- ,- s , , 2 q - q

O?]:J!UYIOYOO J t1.1Ltn1'l.) []4O = n11 51-[TnLlfl11U - n']'l U'DU !l{OU 11.}[10.''l']1i11UO

= 20 - 142 louu.1.6uufi.J

= ol lauu.u.6ururi.: )

. 2)
n21 r fl fl la.JU1Yl i: Oa.' lll [n111 Lfl O

As

D

100

6.09

,- : --'u1ll1fllU1fl tlf 7t0!00illl'MlLtRll l'llHo

97,440

rlirr rurir fr ov fia.rs r-rorn uririr
97.440

9i9 x rooo x 1600 aL.r 6n
100

0.6 x 0.7 a

231 p05

erau orfio.JrL;rornurirhtflu6ruru 231,eos nL.t sn 6.:qyyran'uorr u6o snr:rodr:lnolufi ufr

r,ooo li
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i - t .i. : - ", --)c-,n,tuI?1nT:?ol1u?unll!![:Ja,tnu lounri,ttr1$ufluJ1l1!yl l,uol0nno,to unn!10t(u
i. r.r, arr,-
fin.r t1ltxfl'ruu n Lt ton? 1 tua{nn1u0u1.r fia

(r) fia.rlinnrun;u:n.r'luxlfl n6ir'r6a Cl'a.roontJrfiuCtradrr6u M!'fliro1arJ uni

fl o0iu6 rfi n d.rr: SorUrr nrodr fliau zr drllr 6,rr:ld'rlrna uifi o.rnr:
).:,,f,

(2) OA{n1:rfr:oilay\f,]uiu riu fl1lutn]![RLr]10ll1.tou R:t!a.:rn!o?afl1n tn:an
.: : - ) - ' i i -c- , c!$r']lluRIR3rnla! tfi an!arfi nluulJtruI LtLoy{1! lBu0{7]ooanLr]u1{

1-z
(s) orrrn:16oonnda fiuaqjn-un':: rirlunr.trfi!d['radi,r {rurudhotjrlnrrrr rirra ua

x -.' 2 )
nonrfla5ulufiufi !r,uvi.lnn l.taraxrudlurnno.rfi!fi !CI'?arir J

6raruon-usirr nr:dT xqoni:bi;1Io0nr:lo{ruruorrliulnunr:i#rrfn6.r1iri'u
rudrlnr:lu.rrudfiarntnltrn:r6roonCt'o.ro5r 1 rdulu,rruio-urrirfiu

2.4 nrrril uonr:tilriruririrlouqo"nu.uvuavR?tr-i.o'na"la"ato.rdu (Feel and Ap-
pearrance)

nrrifint*rw LrB:nxurf,a'nfu'xro.:6ufi'ror:leifi':yrYrnrrl6ncir.r 1 luuronrnun;fioo

' q 2 ) , X ) ^-:- ; -n]{.r [u unn3Yl1tfirlt lunllututulJa,tou to louljltlJltu rua{n']fl'tf uoa.tnl, rfna nllar1130
u E a d I i . ) t ,a ) a . r -i ,

,hautnoutfl0noul{[nu? fi.tulri{l,lJ:! ujnlrxlntua L!lJrFI10.J!an']vtuofllr l,li$'li?u

nr:snrooi'nuru:tar6urirlotrnr:1f,s'irurlrydir riolf,r,rn-rIo6u1uur6n1nulen'tn
A-o 6rfi'rrrnnfin:iorrlfiuroufi'rdnurwror6uiiorrl6urur0rir.:1fi'u6flattfi1fiorur:nlon16'

a

! - ) -c-it---YluYtll 0u lllri ulgullttv\,!v{an 0v n,tlJa tvrul lo1r1: afl.t

., . . r.ir-- )
luuttulnl.J lufl1': fl11,1110fl1: lyrul t1 0no1T1.t7t 2.4

a I !v onTrYn'lJrnBeElanfl t6 !onoYt'rern tnfr ''ruru

fioui'irnr:J:srr ororruiulo.r6uloai6irflui6filrint rSnonRCl'anrfn ucifi'ryrrnnfin:
c -i r -iioruirurqi r: duuo nr:1firir16'onCia nyta fl uo?,

a

s
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2.b nrrrirHuonl:}{rirrrrirttlouldrniotiaYrt.rinurara#
r1o1Iu1dflnr':rJ::6uirrn:vYourrniasflotirud rrluon r:lf'ririu roi o rfiorra n''dlflo

qruar:fi6ur.:odrora.:6u niu cirrt'r-.:6 roerrtdulo r6u eiraruar.rfi6nnrirtr^lf,r rrav drnr: ur'in: v ortl

- , -'-u.. " 
j,r - r rv a d o

ro.rfiro:au ufi:rfrs urjtfrio'lei'riju i 1u1ufl'lr ufru luau LouRll tf Loia.r 0onn0l']0tfll 1ln

rl-rlfiriro':rriuro.o6u\6':rorir unvrirrauonr':lfrrir'[eisvorndu roia lnr.:ivtstora oifi'f,u I
J 'r,0.'[tfi'u'[oun"r 

1 
'lrJ16'rrri Tensiometer, Electrical Resistance Instrument ltfl: Neutron Moisture

Meter

2.5.1 Tensiometer
", 

j a ,j,r.. a , a 4 'r "- i't
Tensiometer rilurnia':IafrLdioulnonol] Eu1a ioufrafl [ufl n1']Y fl uq 40fl !u''l lll

;,, z ^ " ic -n::Lrhvr:u riiafo'rr ta*lr4'uti::14'it 'ltt: 'ro.t01't utula nou tt0v 6'lu']un'l li,Jtu tufluo't nlll t? tu

1"fi ui'r.nriorn.r.r fi o:vt:r:rcirdruruorruiuluiu nr 1ofiu

d'n u nr:ta.uoi o.rfiotfiodrl'rvnoldrou 0aouri?usoYiaflalrGnlalurotfrugirsu6not'l

::rnu z [{uArror urrei.ruei :vlrru ts 6.0 teo tqu6tuo: iuaqini:-rorrrudnxalFufidannlrio
z , , A^nrrliu rlnrrviod'rufil'tots IntJ ! ry$1ud 'rilura16lrfllvroootttilurr ::ltttt o.s tsu6tln:

s':uad sru aruviadruruav ir.Jt rn 6ord rrilo'[6' lirrnrlnfi'1 rJrrn6or or flrno a rU qlfl1fi$;a

rnaoufir': eiruu:': o :am6.:riun'jr rrluirqroi'idolfiocirsQ.urnlflluunaolrli'l finBru:!n
"1 s;^fr 1 tJto.:ro5orfioovr'ro.:'Iflu1 fr z.a

rnrlsu.uln,1t !rlu!!rar'

viararain

nt:uJ1:r{lrJ

EI lv

ar

.J
?U?It 2.8 Tensiometer
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(1) flo-nnr:rir.riuto.t Tensiometer - riar6rrhn.rlu fensiometer our6r rrnvrir'[
)- Z c - ,L - ;

,lJn{Luouqt:.r00110a.rR1110rrn't fl'tl uru Lu1fl 0v{:ult f :J0'lra n lfia0 [uR n11v R uo nu R uoul]

aqj:au 1 firGufiaqj:a!n:vr rsH:uufiln.jrdoiu':.16.:orruius ln'jru:,16lorrriura.on:r r:.Jr;n':u
'i, i ; ,- -' - j r - a
llr0v[ofiaum0]flfl:ttlt]tl,{.,uflouYtrr}.1'rag':aL q Ytl[1,\rnofl0Joln']frIunlfl[t{1J1na0Ltn'] 9,,t0t

airunir'[6'arnrnasrururnrsrsorrIufirirai E,rtir6uuri'.surnrirluvoooufi'lo; nnoooonh] urn ri-r1fi

^2ZaaZtlnoR tu]fl]fl 'tnlu LllYt't in atJnufl'loulJnll lJrltfr { oa tLf io.!o11u4tr110 ioultoufl1lttf n0 io?1Nau

1un::ujrvyi:u drovnnooni'urfirl 1un':: rirvvr:urirli'fl 'rnrfllur.1naoufi'rnon.: orrrdnnr:
i ,r-, i c -uiyfl T1l Lo1'rff urflr1n1fl tuuna6rLLnl0y[Lltzuuelluo']1lltuluou

1ry n,r,6unq"dor6ontr Tensiometer - Tensiometer ovdfa,:6oof.:1urto'r rnfit lou

^ )^ J "
lfin:r rrlryynuotj[uu5 rr ruff : rnfft urin':: oruorjotir muruuu [ouvTr r 1 fi'rrflufir:rn6u (fiar

n'ir:orr.) ohuvruua rn:v rirvu:uo:a{ in!:r lr nr r/s :ro.rn:rudnaor:rn *ngn:di1f,

Tensiometer rfir.r5'urdtrrfiqa fiTrilufii:rndn (rnnn'ir so ttuar!68) o?:1t Tensiometer 2 fu ltc
..,

f.ln [$611u11ufla JR:3r1]1: v{'tuou}1 1/3 un: 2/3 lO.rorrr6nao.::rn fi'r6u1ul1o: rn ifrnB or;
", & , ,r c ^ .J ' ; q-..,i, r.li.lutru,i R::[!]:v'{:uor au tutruollnuul[[avut1nrr,.]ntt01u0u0u'r Jxu r[[uu r?{aL}ln]maluL0

I ^.rrilu6'rununrr rturo.rdu Lr-tLlo', 1 nfi t
-:, A-(3) flI:9l9l9rr Tensiomeler - !rff11U?1:Ar0[n$v{,lu1ularouln!}rl0aottn2tn1:f
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uiorirl:fi ouuanrrnrlrudr,:6rrqur'ttflof lixq6n::lniu16lrfiulaln'r roua;oar
a -&arfi du uandiu [u:ou un:anoiu 6'nlu 6.ror:o:16inr:rfrourenrgru lcalibration) 116o.ria
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fi'ltrf uo qonSLr],rntgunouna:u1tnl0n!a tu ti

.r-t,.,i;-Z(2) 'linrtlnfllrurr - 1lJx 2.15 UnO,r [U LUqTul r.rf,nE M:ll4 irnr a ']lofi'rllJtu
uurionr:uin:;rrg,lolfiro:ou uuu wallingford Soil Moisture Probe r rwrir nr:ioortruiu

luiulaonr:6ed,rrolo.riouuvialoarruit d,trolfluAu 1"..os tube) un:ria0 1 utjaurirn:rolo

orr#u lProbe; n,rtJorr:;o'ufldornr:loorrriu un:drurirtruruf,rnr aufi er n raio.:rru
Z a.lruiuulmoulr unnornuu r,rurrarcirfiiiruldl rrrir{rurunluiulu6uluurirur:o.lrrloi r.ru6

IoolEuro:ldrrnn:rr,luianr:rsrfi ourlol jru (Calibrarion curve)

1sy nuiatrrioifior'rri, (t""o, ,ruc) - nr:6ooi.rrialool#uriJufirtir6'qrJ::nr
)- ^ !-

LltflfisaJfl1g,t0Jluua01,tu1R r],{113 n 1nlt ooa.tr,le Hf,10 t:lJHnI''t Lun'r't10Ho},in1001u hlolu
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,,r1r1to{lu 1'1o10fl ussmfr']flqflo uot t}aulfiauHlu Loon11lfroau 1 Lln:lu]nfi l!fl211s lon?l
- Z - " - f,r. Z Z
fiirn?iflirrfiuf,'n!finfiaurfia lfirl 11nxdauriro:re nrrrfiu iusl16's:orn (dlxfu wallingford

Soil Moisture Probe lf,vimrurnrdr*itfiudnarnn uan 44.s u!. n1ulu 41.25 !!. Bnixu'l 1.6 !!.)
nrorirrrtidrf,nrf,aia,uluLflririrr:irlrnruluviolri glrflor:da.r rrrnisqt0or6urnilfilf,ilrila

; t- - i
[l,ngR?rr;yr1tl,runnE gtuu'unruulrBlrtyroi: roRgolnr?orflofln R?u olurJ fl?1r:1f,rnurii]o
i r e'l , -r.r.

t}.t0 Lr llru'trJlrrrj'] LU [n

:rJd z.ro *aoliuriru:ra*nia.:iofitf,lunr:lrlv:riiaanri.r rioinoruiu ,il.rrj:;nau

lrJ6'ra

viaririar (Guide tube)
,t-
6riiturors'uairautrnnrlarouanrrirrYuvialoarrliu

6aurorfi nn'jrrn-uair?urnsi,rnltluyiorh:o,r lcuide tube)

t

e

sirurnlrAu (Auger)

rinriau

.,oia,ln::unn 1Ra,n,n

ueiuruin lBase Plate)

er)
,i-
6 l ii: n: l n nr nturo rdurir a u! n nr 'r rvir tludarlr: o l

nr: rn1:Ti:rilJloulda'jrurr r:6u rir!6udn i :!1 Ilr 30 51,. ?1{ri}iu$t f, n lBase
plare) or.r rnT!!s:rior 1 saovioriiia.ln.rlil riB1il6,rflDon'jrurrrc6unhl luriarlrial rf,o

rerr6uao nhi6nn'jrrJnruyiafria.t ::urni rs qr,, ns.rcrnriu6'rlf,rnio.rnrsu?1n (Ramnrer)

riou 1 oanviarlria,r n.r1r.lcu6l::n:uf{ldrhnr: rrr:1{ rnlau(r6,r1ds'jrurrr:6uaonlrtcirn'ir
,,1 ,., .2t"-).

unluroulro{an 1s 5r. rrn3 r!rfi:o.rmsByrnyio{Tio,rnrl 6n r'l'}[itr$ru ta:!au?10Dtn1: rn

nonriaririalaan unvd[.rviar'onrru{uB, rlur4u loolfirlnruuulo.rvialonluiu o{ruiaErdu
, ,i-

ljt:u'rEr.[ 1 0 {u. [lSYtlBlunl,togYlRuTql,v{ao

lun: rflfihifirnioliao,:nrirzirofru aror!1f,rf,u,rn'irurtl:6uod1nt6ul 1ou1{uuro

u ri'ur#udrsu6nor'lnruuanralriofoorlriu ,.',r,n"'rr;n'uf{cio.rnrr unl{'rriaionrruiulu
' rar:d111:1:lrina6rYuYiofi ']uon16u1flu [ofl 1: t fl ? tutil:nur?llJ.rofl'l.rri0?oltrjuq$1211lu]01

- z ,Jioorrriu Louxl nnr !ona16,rlsuri1:rlriIounrr1f,6un: 16anriou 1I':uuirl luuolror.t1rio

iULOU

1n1 n.r:riuurrmgru,tnto.rio (catibrrtion) - rfarornriridruldernreria riae:
,.,' r, . Zq - i -r]]n8u l.r]oltJrqora,tou 01'l:'r1,1u1llllulla.tou Ltn! i1u2ufr1lu!$ luou {JruflrJAnou ua!o1'llJ

''luucia:uvi.r o''lfufirdlou"o1fidrfi iiruldonfio ruriuauufir1'!91[111110 {OUniLrnno1{nua0n LU tuuna!uu., o fl{u0100tnT, lufl

or:rr finr:rfiururo:gruroia,riardrriauficvrlrlrJliluueinsfiufi nr:rfiuurrrnrgrutctiolta

ri rldvr3.rluria rn o na .t u s;1u R $1 !o-.rd
- ) aq -

nr.t rfiurrro:3 rurRia liolufiarro na 'r rflunr:o:lesaunrr uf,rriuf:: uir.rd'o:r
, ,]

arqro.rfirfieirul6'ciacirlrcn tru (Count Rate,/Standard Count Rate 6.16on'jr Count Rate

natio) riroruiulu6u lornr:1itt'onrorfiucirsudnnr.,adr'niao r.s rr:en 6nadroiau r.z ulcr:

lflAud rifinB rulLflurdo16arfiu (Homogeneous) fidruqusltt-finr,:rofiunrflr-nd un;o:Cia.l

rir1fi6u1u6'rnfirao6,rfi'rr::mr6lrnfi'ro lunr:iovfia.r1f,6u ::rrru a uia s ct'u 6nroiuul
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& a " Lqac, 2 a -o1u f]11UTy fuOT:1.1 14f,.rO1flUUOnU1UlrOn1rrrul-tIUA[O0?RU O]ntUrru.0 UAydrhllglUfi'.:O-lndrr

LOUvtUlU',lU LltO11tJl1lt][[llU1ja nOUff lJltR OnUOflOnyl ifl,t yllflTtOOO.:ylaloOll ill yl0nneoR.:Rflln

, ,.i. r., i c - - c
U iiofr1ooTrfl1u1o,ifilylatu [6o0N1rn'lr1u (Count Rate Ratio) ttarollutullrau xffnirn{u

rGrnlrn':\rllufirounryfi.rAuarJ6T1 lorir Count Rate Ratio uoiolru6uluAu6nn:iqri,r drci16

ldr'l z oo'tr]rflrun':r osldn:rr.l[no,,n11ufl-ul,{'Bf,riu'ir{fl?ludulqAurY! count Rate Ratio
A^6l3sn'jrn:rvftfr rru1nr131u o'rorjr,luuryloiufufi niaryno:uno,rlflu? fi 2.r 7

Rrrrfiu!!rrnrS'luroia.lialuaurlrirl6lnunr:fioct:vialnnrrlduluurJnr ufrlorn

iu6oi'rnr:rfiu6'rodrrGuuuun,:rarn (undisturb€d sample) fi::duorrldncirl 1 r,rialfi,rfo
rir Count Rare Rario 15 nr':rfiuCi'radr.:Gulrfiaufiutor i vioton'lrliu :surnr o Cirodrifi

ruqio:o':udn A rur uy',nr',ruduludufi'urioi,r uslnrruuuiuuura.r6uuridourir6u\Jarfi'ros'r

r.l:lrrru zq frlll ri - rtur6urrYuludufiinr ,uluqi,,! 1 fi'u o rnurildtoun:rflrnfiqorirrirfitri
, 2q

[u141ol] fl uy{lrri:ur r lorrutu tuiutYu Count Rare Ratio lotltio'nr:irrnr;riuuunnnou

titto*u lLinear Regression)

n':rrhfiuurro':rrruuaa.rorrrrri'rrriuf ::r irlarrl4ulu6u*n; count Rate Ratio

.i -1u'5-L wallingf ord Probe av us a rlflu Li z. r e

, (5) nr:urfirrlfl:lnru (srardrrd Ccunt Rflt€, Rst - fi]:r-,r'rfil1116lrarulr?irldi',lag
- : 2 -E,[xfli'Iu16lIdurJlfluunn1J 50 r{uolUq't n{ 00 t.}uEB fi5 IJi5au]tn|J Y]afflrt1tlliu ac]9ina(

-zsn\rflRrnnn l1uourlEmloo'rlrmr nll m r ranr.lln n'rme;fi'; qiriieiru,'ld' 6a iirrrorrtru
{an'l':6rrn 1lu ioud arrirrorr#a rfiaLllf rydra,!n1ritrj16r:1!rui6udauleunrr

eirueirrflurrnruru :!ur{* I u1fi
., : ^ Y a-(6) loRIt:y){lunItlt i:; S10 :l; tJ'lI:') i tN lv 1,!1FU? ifl?l UtUtUUn lln l(f,yti*'
.-; - - .: - ..

ri i[r] lfluaurruor: o: fiirrnjuuoolr{rrfia.lfiadru rwr'- roia,llrrrfluo r": rimrrErf,n1nfio frrlrl

:'roluiour:rn 1 o:rirlri'cirfi5ofior^rn'rEi16.jia uannrndfl'r.: nr-uriueinrn':-;*'orodohirfiodushrB

RRr,l ts Lo fl11r10fr1'r Nl: o:v1.3

" o9r. t{ < n atr" {2.6 n1:nlfi UOn t' tfi Ulllnfl t toUYti! llfutnlt ]mi110tl,tx
--2., " Z; . -Y t -'tf u[!uR1tfl ll.t? M1110?luiuYlll,lBo au [uour4f,{e1nnl't |l.!tlr1 lo0x n1: 0l111lJl u 1lu

orrr4ufin rurru'[r.larnaulurrrorlnfinueinrlu 6orji lr ruirdfilootjli ufr.:rlnr]'rn?trr-nauniu
XA

ru01o:rlro rro'r unu[]lnoryn ro nlorrorlfirirlduiolil firhiosCrailf'lvirlo firutniduenuia

finr:1fitrtarl::nru fihirorr.lilrrurlr uun:rlrrn ::vrrul urnorrliulu6u ueiorrldulu

6uufi'rornfirarrirrluuiarirtarJ'::nrultJr.rrnufir6oflrjriurirorudutn ::nru Field Capacity

{firfiu1fi6a'jrarufirfiurflunr qqrfiulauuJrirrJ:;hrrri rfia1firfionrrurfir1c60+inrnawrfuuifinn
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- <1 -anuilunt:oocxltu'llto{au
(Intake Characteristics of Soil)

nt:qrofrrirro.rGu rr.:oi.:o:riun.jr n r':6rnasrir a.:'hJlu6u (Infilrration) 6a nr:
) ) I ^ - -r,q ^rnfiaufiro.rdr ornffr6ur{r}l tuduers.Jrial'jr.o:: r.rir.ruu6o6u slrmouuon:yuur (flri) o'rr u:.:

6r'.roollaJInn ur.:oodli''riro.rfi16r* uo, ur.,du ro',oorrrunooiuro .ltirfi'f.:atir:uftrGu aruoio:r

nr:oo6rrirta,:6q eiauri,ruura rr nr ria nir Intake nare riaritn'[6'6norir narii'ira-ffir nr:6

ranireirufi r6u (Infilrration Rare)

{:3.1 1gtOU:ydltfl lunrr r0nuiuvflr:oo iruu11,o {ou
a..nr:oodrrirrarfirfiurijuo16 : y n orfrcir rYru0.:qio nr:to:l::rrurr rfir6u 6.:'[o'uri

.-: - ., , q-i 
", - r.Y , a-:

n n tfirir{.uiluax nr': tfidlilufiu nr:lfirir*uur o,:q uf,r n n1fif l*uLruul rfl nrrtrird'ff'nD

oadrrirto.:6u (lnrake Rare) o: ri rlri vll rri r frr6o r n r:lri'ri rn r rfirdurfi o1fr'6ufiflr r udue r fi
r-i - , - q-i

6o,rnno:60 r'Lfiiiri.roEitlufi l6urflu::u:r':a rqurvir [o rtq fi'rda.rnn lrXrilflutruru ro r"tru6rlqr:

unourl o6Elnl:oo.tr Ulllronu 2.5 r{u6LN6DciafxL:l Ov6a.rlfrirrTrarillufi':6u1[rurvirni! q

drfu.r rfludu
t- a '"

uoR orRuaorrnrooq xJr,l'r10.:ouov lJr.JnsoRr:R.n4r.{o1Ju.rorr o.t rrnvo'o:rnr:lfirirrrri

ru no6'-:s iriu firbirlrqiruo'o:ro,:fi'ru'roolrruurlu orlu6u6'ia-o:rnrteo6ruira,:o:6'o rfunir
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dqnrnr:oodriirra r6uos s.rrSor.irduodi'lIo:.rair.no.:6q d'nuruyrdaGu sarn
2 ^ , .-: a i )".Fr6tr flitlfiurloJdunounr: lririr ua: o:rl6nralrirfrfllodrufiaftrGu erru nfiufi':Gurflarauu

rriu 6uvnracv fidsnlnr.t006!;1flrn1l6ufi'firfloa: 16lo rriu 6urufiur 6usfior6urfi'urfioufr.r
aZ '; ^n:uafi:rflr:o6rsur-r'1fl.rn1'rrruonlrlfl 6ufifinn1oru:urflu:-i':: {rosri rlfiIn: lair na.r6ufifi'nu olt

Irt;sir rirduriru'[ri6 n'iruoy ft'rrlrdrorilufir6udnn'irria uriolfrrfiou:.:d'ulfrri rlu nuyr: nairu

da $ r ,n: r,r ir ,: l ru 6o 6 u'lqiur n n-i r

- a \ ^ d . .i - " r-Y ') r-1 . -0ct'tlR't:oot$xu'r1J0nouiytufl']fl.tt 6loutL:nytL,um ]n't': tllu''t LL6rrianlltll "t6i'truu

riotJriau 1a-cnrnnooduirrar6uoyrioo l aaa16ao l oun:tri,:lrrfiqoa: flairrfrololfr6 rrirrrr
ir-enrnnoodlriugru (lnfiltration Capacity) r,riafi'rfionuro:ufiflfl;fl (Accumulated Deprh)
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ri3-3.r fl t: tglag: lnt:ofl{lrulta{or l9u lto{nnr
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r-arairluf iriaqjfr:;6'urilu:nrsua nnrfirniro:r o;rirrfiorirlufi'orrutlh:rr u z-: r.rudrren
.:. , - a : ;a -'r.nTraouu nn:oa{r'riunf :n,rfllaoT1n1T6J6t{uu ]1a.tol{ fl1tn0LanflniuuaLtfltu'1ra110 01,1Lo

!u'llfnl; 1ru'lofrrlnr:oog,Jurlo.toudal
a ? - - - q-t ,

tllli'rra]fl'r'I 8nlo,!g']flyfll, (Accumulated Depth) Lrflyr'tnluLnrnLiu6lut14li rytxu
uodt

H?OUrlI tlJUUn,r !Un:! Olu R:11'{ nY tO€rl',rUdU Un [U1LlIA,] fr n11flfln r8r

D = AtB,,-. ........3.1
) a "" )ariio D = n2luFnnondlRr fl ufrfln,:'hl'lu6u (finhrruo:)

- E ,-' - c-i -.I = Ty U; t? Blull0 J[[Ot: UO1l tq ] (l-[ln)

A LrflJ B = rfluri, o.rdlarnlnr:

firdrrarrir D uay t l risuotlun::orun:rr,{ logJog orld'orrrufirxiuriorjlu;rha,r

s nnrn'ufir.r d.roysrlr: or.rrrir A uB! B 16'ornq ua lf6ra.:n:rr4r*uo:so'.:d
2^qF nr 3.1 iiororfiuuluri \6'rflu

logD = IogA + Blog .'".'""3'2
)'q
SnauLuManfl n1lrflum:.0

mX+cY=
luslnr: 1s.:1 d x [[a: Y rilsrirnr.:unrr: rr u o: unupir m Lfllto']tuntorr (slope)
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3,4

-)-,,- ))
,JA{rflllrJUnlrYt',tflu y,/ x llB; c rUUnlfl{yrdnrn']flui;uyyr1.:01fl06tfl )ruo (origin) 0.11o66t

t:u'ir'rrfiufl'uLLnu Y
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drurruurrirr.rol A uoy B ld'olnnrrrldrduurlun:yeru log-tog lor

B = o'r1!n1oLmtta.lfl'l-urny fleirryirfi'l:yuyvr r.r (linear scale; luuurer'lrar:dru

i:utn1n1uu[l:'lLrTi1.1'i1 ioo f, a,:oor]urfq lou nGr!&r r: fi rirod::uir r

0tl8t1
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3.5
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rfia I = il''E': rnr:oo6uli rrorGu (rr.,zd'rh:)
- i ^ -q.i -.t = liU:rl0lUUFlitt6[1U6]uLfiu1(u']Yl)

k = lflu::orornoodrrfio6.roofi'n:rr,lolounu6'.r dlorfirirrvirfir

60 A.B

n = n?rtua1oryruo.0fl:iyl 6.:oy firitryir fi'! s-t
- ' i '. -r ^ ,

sriiorir{ri s.1 ern nr'rroaa nurd'6nrnrrg06 d1la J6u Lu6ui ru:Juvr: ru (Sandy Loam) '[dHo

o-iolI.1,r i {1.1'1fl unl'l o'er rnr't oo6 ril1o i6u tLBv n]r 006 fl v R u
r.'. ,- " q.Y 'in. fl]Fta,rnltli txu trrfl?{r 80 uu. 0tflaiLylu11t1l[?]1Lo

1. arur a-o:rfl'noodurirra.:6u ra firor nlririr ufir 20 u1fi unv 2 fxl .0

)!
!ornaq:tRltooiuuu'll,oitol{ll29}01no{nor

6u : Guirurlur:rl
,lo ^n1't lltll Lllol,t 107" touu-r1lunIa nouull 

'1

. 16101fl lllRn.rntH'tu-'l

drrorrirnrrrdnsys (D) rrflJrxnlflra (t) }Jfl 6aflnrlun::ortu log-log o:ld

?riir4flr:oo6Nfl rfl rfl un:rr,ts'uo:l 6'.tuao{lu:ifi s.:

6

o

r1A1 (UlYt) n1':oo6&d19Jo.l6u ( :J. )

L?41...11. [? 016]1.t I?fl1RTflIJ o?r dn+ ollrnnol.l ft'll3Janfliau
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nln nlr',ln'nqro6!s:fl rr lsu:nr.rxrnlorirrfio fi.r1nfinfirnudlrrirn:u 3.7 [!a! Slope

to*{utvir n'r o. so o-.trfirc ur:ra'rnr:nn6ls ; s u (Accumulated Depth) 6a

D = 3'7t056

Iou D irurarfluinfirr:o: ua: t fi$ururfluurfi oloo ro,rdlrlo.lrlinr,i1fl Nnr

09lt 1R1: OO{ Ull ]1jo ,rol-t yrr?81[Or4fi,'01ntflu1LO O,tU

55

K 60.A.B

60X3.7X0.56
B-l
0.56- 1 - -O.44

Pqs t4 4 ur./t .

.ic
rfioorrrn yo rn1r-tnr:rrrira-enrnr:oo6uf rna.rAu fi:ya;rrnrsir,r 1 nr:o:riuun:rr4

no,:flrtnrrflr.r:lunflun::orB log-log lor,i u oln 1ofi'uor.u'o (t) irirrvirrYu rz+.s ornriuriou
- I ^ .t " u-t

Lflusn.r .!.run?luRloLnrr'rnu -0.44 ,!lyn !o lou n1n lflu LuL[1{2T1:J tl1urr to luru $firnrnrdull,t

!Lu1d,rarfll n1fl1a,rLs'u16lueiar'eirnir a.a uu'lu rfia nrnrn'uoia::u'irr1o:J nratarrduif,rlouu
t)-, ,- a I - r .,,1

Ll'nuo.lYlljo1 124.3 n0: Lon: lfla€n lnT, v]O5tni11a,tOUFllUOa {n11 O,lllfl 0 i tl.qljYl 3.3
, - r-Y 3 " {-n. nriu"r?'lo:oo.rlvrulrrnt!u1l{!yn touu oriyrl t0 2 xrno lo0flneiruornfnr}4 uio

) t-
LLI1UO 1fl,! [U fl !fl 1: Yrtl',] lll LO

ornn:rr4nrroodrue;a lfi' o ficilririn"'rr 80 u:.J. ni16"jr t ficirr rfi'r 245 ulfi xio
r-i '' 'c-i" -rrnrildlunr:lfirirdaron'roa.lR1l tvll.r1ufly{t 80 rJlr. tY o0,t !u1t t1ln0u !u}]'rou1t]1t 245 u'tYl

6rur ru16'Iou(ru€ir p o,:11s u n r: fi'r 116'6 a

D = 3'7 t056

80 = 3'7 10 56
1

? 80 ' o.56t=(-)
37

= 242 Wn

1. cira-enrnr:6rflaofiairufir6u$fr.rornLirirudr 20 urfi u,nc z drfu.r riodruorn

flT1?{13 Ln

Iro = 34 r,!./nu.
I, ro = 15 Ux'/!x'

, , i " ) .*
ol Lh fl1ua11t: fr1lrt 0rir nfl un1:7tL 1 [of]o

I = 1243 t414

I.o = 124's (2olo'4

= 33,3 uu./n!.
[nt 1.,"o = 124.g (12o)-o'4

_ .t 5.1 !u./nrl.

124.3

n
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i6nr:lonr:oe6:.rlirrLo.:6ufrn nirrurdrl6'urfluir'frfiu rulffi'uotirluu:rnru u,r:rr'lf
) A, )*^ ,tu-

IOt0JUr]J'1tr "l l!Av)f n'lln.:1tl ttOU.lrilf fl1:1610nfi0'l[[1JlJ{iAiUA tInU0fl[tn1f, fl1: iyYl'i']L f\n

8.8. 2 nr: l"oo"gr rnr: Qot6rtrirlol6ulfl ut"'r .ruufr r6u (Ponding)

--Z - ,t - )' -: - -15fiofiruodrn-rit-urn tu{iofii1 tnr;tuufr?6uufi15or1n'rufi; oiffi 1n tlnodurirla,16u

rencilnfi'ursirliu.lrluroriarli rr nuirfifr i6fifiarri rri ruu6ufurijurio'lrJfrrr.rfiux$;a'l,lnau
.u.- ",'. . e u, - - r , ."' ' a " 2 - ,^
n16r ou?'r?rlYtluuFra{LU16rd1'r&.Dou[1{uayle310it6]':1Rt.,oo{ 1Ju10h4 u-aLinIuitul15 lu
ra.orirfiov ur urlsluria'16' fr'rsr u: nnrri-r16'fior: ryrir rianir.: r rfio oylqiloa o.: rnr: oo6luu
rafir6ufi'nSr,ryrilfiu^l'r r:10rvi'r 11:Jr,frr6ulufi'urlo.rl6ux?iuarai;fin s lrGoirrriuldlrn r a1f,

fi.rnauioorotrlloqn 11ofi'fi6lrxfl u 6lArfluqirrn-roo6u 116' uorfifiufluu.rozunuri,#'r,:nrlf,fi.rn nr
) ".-av qa ,r'to oul nuofl 3 oo [?to1jaou011,11o:r:Jtroneir flo r6u'[ulqfrlo

ii.B.3 nr:'l"elo"en)nnqodroilloGulounr:irrlirrrslriri'horfrurol'laoon flnflow-Outflow)
- A- i ,r : ) ", -tufl 0,n5nn 0111'rnflu[uunTr']o IrJa?lfl?]'1,tflTi Lu n{m.Ja.rulaq tuuulo,t q.ttuuf,nB S

q -l ,o o ".'.1o,inr,:lfi{ r[urLyi1lftr6u uo [unr':lri'ri r vrr r: aln (Furrow Irrigationy d'n nnr: nr:oodlo;

ruoncir.0aan't n rirrdafisvrr rfirlr'[ra mf ur{r-[:]1qia.:nar ivrerluuur6.luoyluuur:ru d.rrfu fir
- - s - i c-t - ^.)q-- - -0tt1J1I10IOU0nRnUU:OIOUIJiu'',]UUHIOUnUnl:LTU'',rYr1,:tAnfl0.0LUonOan',ttYlliflUn0 10fr?]

roneiirryB'i1.rolo'slfrrirluaifiuayoonorndl.:atrrurllo.:iouir.:ra6.r iirfifoldfifr6ao'Er: rfirh

{tJ[u'50 JouuraJ
t - i " r-)- ' ) )i6iori r Lou 6od'rarflufod''rurlor finl{fru'r: a ': unrfi1o6'ra{vir.laa n}Jrr ':r1ruia r

. .: - - lt u - ) i t a )
rJ'::rurru zs-so I q: r: iod'€n rfidr'lra nrirtfrorir'lv 0 16 Joafi {n fllnttuir.tarnr': {o rvt-rgo r

uay{ofl*cio'l rfiarir'[r.r arjruaror:riorl roiur fira a nhJrfinriau ornriufilooio 11 y]n 3-5 u1fi

riaunnirouniro:tdiaraurnuo nr:toman*o:da'rioniauniure.raa.:uvis
; ' - .iI r ' )

r1-r0 J 0]fl t1ijo:lYru.r [u a,{']uuu ulJ 0 fl LuuLh l0l0avlunTq10[1fll aol1Rl'rsulu:an?
.,- ra ' Ayllo [oon:JaRruu u'5ln6rroouunuulur']fl16ioa11 rj113ro.nonrvr,\'i1na1flr:iolir rdu fifir/iurfi/
25 [1j6ri uiorn0n a1,, /t\1i' / 1oo r.^!orflutiu rrrrtd'.rn sirrdsrur: aur.lo rirflu Nt./ru. $50
: z )- i ,,

u1/ru. td Lou 0a?tflutlf uu''r tl{T o,rryi'r ril:t at mr n:l vrir la101:1iof ''t o nro'1ut: ul Yl1't: v u'jl.0io.r

(Furrow Spacing)

a3.4 nrr19lfl2llJulToflld9l:

o1r:Jri1rnflrfl 61510.r6u (Hydraulic Conductivity, g rflufalntirfityfi6r rfluCla.:
ir.- zrr,,, : J Jr,,r'i tt

Lt Lunll aa nu!!:: uuliuluu''r [Aou Yliu uJ']1T; uLlr !lu1l1uBnt r.u1lrr:JUR noRu Ix Lvlu'l [u n

$rur1ufrufi (Interception Drain) uiantl no:vn-!;11Cl6u1u?i.0rru (Relief Drain)

RrrxlrilnlrudlrnsraerSuiaoir K tarf,u6uoror4rkiunruil' rdu rfi l6'rodr'r6u
r -a'l

[ou tfll nonrxdn[l611i '] hJnononio lur0 t!nuonltll:aa10Ytlnr:i0 Louor i luflullt ?fY]0:flfl1'')
a,t,Z.,^--, ,, ))-
0{oa rrurLu?f'rofilfirluu1yr1iInfl1R ni1lo r6u1dh v qiuri r1c[6ulo u fi: r tusur!uuu14$,rrL1un11
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(Consumptive Use of Water)

irr nrn r:ldrl rr: o.: fit rfludalnfiti rfiru otir.sd rfifia a n rrlu: rllnr:!ai::mrqual
Io:.onr:torl'::mrq,ir tfluo:ri'alr:rl tn:rr:.Jirr nrnr:lf,rirlo.lfitiov tdru riurrialii'lrli lr or

i q-i
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. ..:
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4.r fll:Rruril (Trsnspiration)

nr:nru;rdarlrlrunr: fi rird.:fi reolilor n6llun rurireiutlrlu un: rortfi s1 1u

u::urnrqlu: r a.Jla ti'', tn.l:1r
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nlv{01': ru]0[$ flar rtJlJo.rv$a; r?\u'21 rqJ nRUl.Jr$ nnn!ooodfi'llu6rrfluviarlrrlrurd
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.;- - q-i -! aZ)), ! .
flrYtna{flTrlonT iu1 unlonaqtu}Iu?lYlu0n?rnnuoLoulnu louluuBnl nnnlgluIacr10uafl

-,- . ^ .,i
mynrnaftun6.!ni!frnrnfirijurirnur:: xniAuinfiEo n:: ar 16'rn rirria n: nirlru:fularJi ur u
rir6qqrdutrJ rfioo:16srlr: ndrrrrlrururflq irrtunr:Uilrlolfirludro:u:rrarcirr 1ld
ilr unr:lirirtarfigfi!r,Janrfluorrldn:ra,nlrciau6,ruururrnr rdu lu./lu rfludlu

ifrfonr:ldrir:rarf,rfii1to4lurle1tu arru:i,ruunaanldnrrfrnEor:nr:yh.rrurarSu

rilu z ::uvrln{ 1 6o rJ:crnrfitolouhirfitrrda$'uri, urin (Non-weighing Lysimeters) unt

:grnnilolnsarduriurln'lartfsinon.rrflurfinlunr:drur ruuril3r,', nliri'fi1ld (weighing

Lysimeters)

r. rlrcrnnfiInutirdurdo.rriinirnu-n (Non-weighing Lysimeters) ti.rtnntllf,rlr

m,rf,tuuudlorJilrrnuiaRrrrdnra.:rir6ural:Jrrnft.lrrfirrfiuuurrflurh rr rurirfif,di trofito
2--ogtu:ilrnufl

n. tir{onr:lirirur-rrlurl., (Percolation rype ?ilfi +.2; {Iluuudlonr:lf,irdru

orrrtunnciroc$'ir,rrjilr ruririr?llrrJrl uac::uraaanfirlu{fr :rlniunrrr[flndr,rlon{']uiu
orrliuao r6ulufi.liaf uCfuun: #usorror,.n',fi'ri",r',:lo nrrun:rdoognfiooro.rti'r:J:srnri

iuo{iiuorruarlr:nlrrnr:6rurrurlrfiqrunludura.r6ulu{f,r d lor c o: rl rldfIou n r: r fi u C[r od r,t

6uuialdrrtio.:fouuuii':n'rou (Neutron Moisture Meter) orjr.rl:fiorr ft.r :;rnvrdrlne:1f,to
- r-i ) '
d'n lflr:li 1lsurgrr rdu rioldauyriannaoqonr:ryrrz on 6ia':rtuoncirnna,r{rurunru6u

m,r6unrulu{flriaGrfiuun:duqcnru:r':nririrnnlniHncioarrln;rdunnnfio'raa,:nr:lnrlarn'jr

,1
aon.loclaldu

r. riasfi,rlfrjr!un: rrorgn

z. Lifiiofi n-n6oorurn fi.rrfunrutnlf,t6'rfif,ttiun:f,taru

c

a

a

a
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o

o

flrfl a'la-nnrr?f,f,rn rr*r.rfi ( percolotion Type )
4.2

A

c

0

E

I

G

A. Ornrnltltri,l

e. iadtlfilllv
c. tnaaqnlaru!'1 { rbo r vor,r.)

o. o'rdrgrfi u a:naorvfu rant:fil

e. qlmru'iidi'rhm:fur:tnl
r. ntriurlii
o. aragrrll".,!fr mno-1fi a

?rfl o.. n'cz'enrt?ldrurud?Iftncfl (cmstont wbtEr - To ble Type )

drlhnrttf,v{

,at3 uatf"

not'l?42rL1t-
rl13U',1!J.nnO!

r'enrtl[fr



@

3. rirxr;d1nfu{idrrrnr:liri'r::s=ult rvinfg trtnilrrrnrrli\irr;ocr'!'r:lol
dqrJmoldrnfuln{ru:unruirsro$u1uftFu otir*rltml ldazrllftuuuitrftnrnnlirir

t , ) -, .
iYU!dlrn?1ruln!e1Yl

r. rfcnr:1#riruuuirkeun# (constant ware( tsue typ" ilC l.s) f'ruuui

bhiruriiltirlnnnr.:1ffir6u losnr:r'hillmudfi ;firn#iunroluil'r ;:durirtff,ufirndr:i

onrqrlou,rqnnou (Float yalv€) C.rr:rllnimirrrrf{':f,'#ilrv,ue1frio:tfrurir1ffi*acr'r

lasnnlira',f,t 6{Yutl.:r:u::{ront*nerrrrn{*rrn d.,=frrnirl6$rCahlar:1rmonir

lffiu1lE:rnfurflul1adr,rrrir,cro rRurerirdfuli*..:ulfirrnr.E,rmiaoa'nol'i, lufr

inrir
a<ion GlolIU

r. sfr.rldirri 0:rnrgn urhfrnrrlntr6oninf,o'rd

z. arri:Iqrr6olnnqcfrrfi lrgnnoald
g. a?: r:lf,1uiuiiil'fi vfrrnirlffeuq'rlulr.rn16orrYurYufi ilrnuolllutir

r. tCahinntnma.nirrrrnsd'rnirlffiuislJrrrrnf,rnotflo':n-ln'truiolnr:

fu6ur$iia:cdiuirl{6tlo'rlri*nurn iohbltltlltfiuft d*rlnlurixf"

s. orr6:Jqurr{alnr:acrrllo{.alollnnriuilfrnrnqarnrrnradrlulf

, n. lf'rinnr:lirirla.rir? (nic€ Lvsimcts 1Jli r.r1 truuuiioonuwUfivrfulh

I nnldrirlo,rdrrloutoflrc 6ouanflntflcnr::tng 6; n*rrorti. q9 utr dwrunolrr

n#rf,,1uur1no, fn d.t6o1r,flt6r,rd,rlurli,rarirflleoa,r1rtfizf,t ilaQilrnniiennli

riruuudrj::naldrtfiouror6srifir I tfl rflrdtr$nfi - firsn'lnolf,nr z .t ucicfiu z fr'l

luuciauuur;fio{trrd'rfi\rirJgnirrnlolrisnr:{onr:nrdir ri:unnqgrCorirlutrdO'fiut:

ftia.rd'rd,n onddduu a$,firs :;6'urir1*udcfi'rfians$e6tclatar:frurir Groor

e8se) rdailrfirfi'{olfuowa,rfi#ia:rruendrilr.nl1iarfloiatiru6otnrintullufir:lcol6rJr:-

narno o-E u onirfi f, o.rnr:luurfi r1d

ronllogtclou

r. n'h d'iriruwtrrnrin

z. srlr:rlerhufrrnu-uni'rdlo.nrrluurhrldlarilrr
g. oonuu {drrfi-rirrucfildf,oidrftrvilfu
l. orriorufi arqrolunrr'h1f,fnrrn*rdrc*.rt#rOrfiurouriirhriauihr

s. lurorifi f,uir:fiit{na{ oduua: alarrrhh{rir rrnnrauann:; oanrdrlrluf' 5

o. rirnr::sruud{n161ufi.rdLiSn"o:.tqnirm:ddrqu'lrnrr::rnurrnf,cdlnr:rJqn

{r: rdolrrnl#fuurruooun:sutSud rdortrdrflrjrtnaurradrdtcldluftdu

r: rLlor6rj::noulu.rri.r+l'*n1r tdu nr:nrsir nionr:iziuluurjaonsrir
- ,i- -1lOEn?1lltuUl,n

0

a

a

a

a
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2. ficrnnr-nlnuorr-uritru-n (weighing Lysimerer) fi'ruuudlonr:lirirlorrir
i - . tr -'i .

lornr:n-rrnorirlrin rrr5afirfrrfiaria.rn-urlrufn tdu orudu (Pressure) r,rion'lurfiu (Stress)

fiu.tdsultj 5ia:raluia:uu:.rrinriunorlarjrn nifilf,cnrororlrlia{oqiro-rnrirr 6'.:nrlr: nuri,ruon

Lot u

n. tY,rlonrrlf,rlrrurri.ldrnrnia,rf,,r (Mechanically weisht type) uurfisfrsiuur
tutruts !r: n q rlun,nJBla r Bn rururlnrur rut nunduurfrlorlf nrf, rulru rrri ornia 'tf.:uur
rriuolln' ntrfi,rldinr:r.r'onrrlfiirnrroluqjunttol6n:r6soonfia$iu rdu 1ofi#r# nrui.,

California 1ui rssa (tril6 +.s) tY.:6'rndrrirfiudraudnor.r zo rto fin s vlo rrin :yur qs

rfu 5o16n:rdannnCfainrulu:hs!r nr t o.oo,z i, ii'ourolu{rriuf i:1Rru?r.rr1n 6flrirJ:rnnir
,i.

$5lUn1URTrg:1fitq1n l$01 .l tTl-rllo n

)1 t, <
106lInil0rdu

.l ivr .r. biorr! n; r5floan6'a.ra.r louronr;odrri ruuufi'loiunCl'radr,turbiq rrlr:nto
- r-i :acnrnnlirir:ra,:fitrn a urfr Lrnrfin?luf,vraso0ndorfil o.oorz fir rfluriu

) J ", ^ - a r r,r .D2. lnln'ltt?{'l ln lv{:li O0 noonl.['iJUlfn 0nint!$Yl Lfl t 6]'11{u0n Lu!fl 1: [illlltu Blll

^)L}'llroull!ualr I
rfia.rorn'ir 116o #rfi60 roonu!ulrrirflqfirarcin rflluvrnu'1fl 6,rldinr:eYou:.lorlou

.- A - i ^!^" - - Z - & ne )
Ltlfi:aJrrljtl?rJrluvruyllr{.[luru Lu a{na10LrB?u1'ult1?lunh.l1,\1ro10.lnttn],t un! fl1uIa.[01a,t

d.:rira;1nfnrfil.cur,rsrutlf,r Strain gage load celt d'rriurirfiuJduunr:r dsuurlnslrnrin

no.rtl',rlonr:lf,;il rilunr:r duuu n,rxa,rdnritr',Iflr n'nr duuu 6i'!rY',nsirrerrlr: nrfiu:rnd!tfl
a 1 t r-

n?11l6nxanrii loohioruo:rdaonndo.ls dur6urriri

t. ii'llnnnlf,irrurriunou (Float Lysimeter) tYrfonr:ldriruurirlrlrulouars-u
- - - ;' - ) ): r - i

nf,maJalnrrJain?111lfJ!'rfitll0fila{t}1f,lnln[Yun touYluB0unYtlurnlur.uuflofl1u to?llE,lfluu1]1un

mwiunaurfu d'oiuilrLift$rJqnfitaaaaqjlunrtu:d.ru:1lr rlrurinla.rfi#rqqrdotJlounr:

Hilr:ra,:fittjauarlr: nloldcrnnr: uldouurJnocoiulirlunrtuvrfu lndrdYqao'rtf.rfonr:lirlr
2.- lr.i 3 o

ruufifi6a o:da,:tir'lritf'rrJgnfinoalf1ld 6rurrrn-rarto;fia.rrn11tflqtur tdu Styrofoam

uiantiaonrnor 1 mr0r.:rfiad?Blfiinirrrlnruriu ctrodrrfi.:fonnliriruurdusorttlutr:Ji r.o

t1 , {,rrootlovtolalu

- A ^tr. unnlonuniLlona rdnogrn::

2. nr udnl: otuiro 'rtlnfirdou{r{6.trio rdarernfio.:irio.ro',n,onlulun:, n','t ,io
bifi rirurin rursrlr: n saui-,1ci

s. 5oo'enrnr:liriTis:fl&uxurndoluldnndfoi

a. nr:rridauu nla surntlo.rrlrlueirlf rlrtinlrioftonnro16'rfia,rrrnnt::urun-':ra,r

fr
s. a2trifioyrBlolunr:iooroa:rfioldornnmf?ronfi'n d.r 'riaurordnriaun;rnloru

16urn

c

a

a

!

I

a

i
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n. tlnnr:lf,rlruuulao:afio (Hydrautic weighing lysimeter trrJd r.4 fr,ruuuii

lan nl:trirt a rf,llo0 nr: s-lnnrrn nr rrlfiauurj a.rorrreiu:ra orirls nuausr#vra$urirurln
z -, -rirrrnaa,rdrrJnnf,l rrnruauorm: iviolurorf,niol rilqrJn: nilonrrleu riainrrqqrf,orh
Imnr:lila,rf,talun:uto'rrirlulrororrfir: aanr nlruonrir ua,rnrruc'uriricrur: nrfisu

rnrmLirfl unrr u 6mu 
"i',;nn1t16

)1 ) 4tontloitotflu

r. :rRrLiuyuurnun:lfinrrln:rdoenndta,16

z. nr:inrlaa lulauur,ruffi n r: rlg ro di?:, a.rri rluu louriia.r rrnq arln!orrrirL{nrr
1't91fi't{R]n to

:e. nr:iTJa.ri,ruor.nrua: orufloiodrI 1 cnrenulfiurn

nr:16anlf,fi.rfonr:1f,rir:ra,rf,ruuurir.r 1 orufi'ldtuu:rhlrfr,rdtui arulrqje:gn
trfihrloarurh:rnru rnrlsr6aounda.rfif,arnr:lo uslfiolorfiliCfarnl dnr*rnr:liiir drufu
fi$onnldrlrturor6rrfi'u uuulnlnoarf,onr:r duuu a,,rlurln o:inrnrur.tn'iruuutnleir\i

ardsrirurln ucir:L,r'o:rrn:r6uognCiaiq',n'i1 fir6o,rnr:lodcnrnr:lf,rirtir$fur:u:rrnrlriasu

n'ir zl drlur uulJiunouu&:uuutacnafio ryLinrrln:rdoennfialiadald {r:lasrrorfu

n'ini or:e:lf,uruttdrorrfonit rruqlnlolouL.iarg-unrrr duuu nnirurlnrfu :rorann'ir

urn nr:r6an1fi.:n-nnn{rn-oloof,tuiafinnru:raui::rvrg uiu {Yrdufifrrd'uri.tmr.qrr4

riouuf,rfior:lf,uuu'l:ourl, ld6uo,rfi rfludlu uuu:;urrrlr druurnlf,6nnlnr:lf,riTcsrB12

un:lin'uf, ii ududlfio,:nr:ruroro ln:: nrrlrqjrfl uf, re r
nrrro:15rolnd[aoarnrlouonlrnl:ilaqjfi'uuurfi16on1f,u{r fliuaqjriunr:6oo',r

ua:nr:fr:'r:-nrrdtl ndntirdlorlunn6odrfi6ar:dfa.tfluruuL{lnrnuro{outluun: nrouan

fir rriaurirsnrvrfi rfluri.rorrr::ulr0rrnfi ao 6raros:rjld'iralrifrnrnr:ri.rdotld 6o

r. frrfilf,rJqnfilo:cia,ri:ruroluqjun:6nnarfiall'bif,l6rlnnfia,rrfiuIoa{luriiafifi

:rnun:drClu\iarolurodtrtdrSlfi riruiuf,tlilosr{r 1tJ nrrlnlr.r urr us:inLiazrr:riau

n'irdrua: r rurn

2. ulurllfiqnrflurl-ora.:6u:lrn'.ra nr {iL[Rrflxrxdunraluun:nT uuon{f,tJnnfit

nlnfluua!flfl,o

3. io n4ul\:nnroror:nu nn fi arnautf.rtonr:lf,rirrfl u::or111.ru1iy{aR rft?T Iouroyrrs

ou1{o nYll,tn1uru an!
2 t,-

uanornf,nz:r:ldfinr::]r:,rinurrflu :;6r rdu nr:corrunom-r nrfi rolus:aro
ll,rirair uo:rrrdnn nor,luLr:ru;r1o'6unrfi rfl udtu

q:Jn:r,fl6ufidrrflufiarlfirrrYufirr-onr:lfiirlorfir66aroia.:iorirdu luiudsluon
- cria-rr ) " i -, ,.i-c--e -1-rru rlrnm lIu'lYl10 loale uflln0 nurua.tornnluluul uufllNlnn?lyiltn [t dtuun:frai[a1ilu?ll
: , - - , )-rna ,.'. r. ,
rirslu':rlriirnjucirfffo'[ti'6.rorriJudrurufffftlfodr,rurio5.s otir r1: fiorlnrr u nr rduo nn6'a nra,:

e

-

a

t

e

a

t
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nnlalufuii0hnnr:riallalftialn'ircirfi{cl61utufitriG}uon vi'rdrn:r: hu:urlufia orfiteririlu

arrirlfiu6anri'rlufr.rfnnr:1ili-r16' uanrrnu'ufrufn-urlr ura 'rrcf a,rlerirelurYu fi.r{onr:lirir

fiirnrmir,rfi'uun

l.l.g nninrrtrncuarnlliuluAu
nr:lorjilrunr:lf,riuarfilorrr:rir16'Ieonn6nurrrnlruzuorrliulu6u lffi

ruur:rirrfuGufiiirfiohusirrsuoonooorrudn ua:::6urlr1fi6ua{drn'jn:6'ufir6uurn iflcfi
rhlmrmnr{ruruorrtiulu6uriauun:ud'rLirirurif,llnrn'r ungorrr:fi0'rinmle rf,uri u

dro:o:rzmfiiildinnLirir6rrl losJn6uf,rr:danfinr:le{ruruoruiulo$ulirodrlflu{ruzu-

urn Lrtlda:ruacr6acga*a':6 uf,lrrnriufirirlr6rurruurarrl6ntauirfifiloerrnf,ul:Iilu
drovuzrr*rrirr 1 16

r.l.r nuinvrrmurjo:nnaor

firirnsnrfl ulof,arnoru srrona':iq orr r irulr: r r u a'tro no'rusufi arrl:ttrr

rFurorn'nlirirlarf, ri o-l:iunr:6nurlan Dr.John A. widtso€ du5rnr:nonolfi Utah

state University lui o.a. teoz ru6{fl R.a. rsrr

u r.r$ rnrrnceodn;;'rnirli6uo{irn'jr::a:uFr6u zs urs: d'rtl, Lirdal*trih
timunaqmirlfifi uulitd d.niufu r:lduirirArua:rlrtnrh:nruCmlndnr-Eurarl{ n.
widrse lnrrona.rleolfirirurifulur.E ur orirr 1 filuf,rlnHmf,ndlC rhrnglrfurfioqnrfir
fi'rhnnnnno frHneGorf,durlalfirirl',nin .um;riofi.r::eiunii.ririorf,urf ,',*ti'tt1*,tr,
r:rlrbbrnrf,ooinl r:niiicirrhlrnnirfil#,rGlinr:rildsuu nnarflf,e rrnrf,rturfunrl
riurflsr.E u unnliirlalfl nr:roaa.riLiiri-rlunaanuonurlawrnoo'r (Runoff) udnfi

tl"tdlnnnlrl*irnra.ni, roours:rnf,llt o-ofuffiurrunr:lf,rirlo.rf,l6rr16ii.rciaudr.rqr *rf,l*
iritur.Flrorifulinaonqqnr:rnr: go nrrrcua.rurrddoidrraruwu:.r'rruurn rh1rl*tl
hifisilifiu

4.4 mrdru2orfi rnornrrlirirmrirrm{o{oeiomm
nr:6rulour:-Eurornnlirirla.rf,tlnuora-r{aXn4iarnraarrttrldun'ruir'*raifu E*:

filirhuroniuin",rudqo'rfi\drrnnrrnnomdrriro l d,rda rnr:ioXnrf,orarixr6u:riara.radrr

.urnrfio6oqnrfifiuun{oXnuaruadrruo:inr:dlruzonj.rarnrrn adr :fio-rl Li{rrfluirqm
''r ' ' !P' lil nr:6c:rf,an1iqsr1cnqJ01nua3io,!n111a{ana10au1nr3 tllfil0nianrn11Rfilnlu .l !c!o
qmldlurdhurorurr.Furarnuliirtarf,lfi{o.rnr:utu r:fio,:'firr: ourrnfrnEolsra,rirrl ffTllF

a:r6ocnn#a.rfifia.ran dorynfiia{ufir uavr#oliarnio,rl#r:rhulf,lodoXa ri}ufiu ii
nr:dhur urr16 u runr:lf,rilla.rf, tfi'e:nrirr6'rfi i

ifra'r Blaney - Criddle 1i:ra,r Makkink

o

o

a

o

,

o

o

s. i6aol Jensen - Haise q. iitto'! Penman
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4.4.1 i;m.r Blaney - Criddle

lrri o.a. 1e42 Blaney rlar Morin ldrauan ordrr:-uHdrlr urrfir:rtlnr':lfiir
rorfitloulda ruuni orrlius-ur.r'vrf uurorluolrru #rlurnorrJurfluiounfiCfornr: urirfio'r

," - c'- 
u- 

x - * .-
orn'jrlunftniuftnnionrrffius'lr{rf fi'uriaulrn lufl o.fl. ieso Blaney ttai Criddte 6.rldoio-

trrJ n,sn gn 6'ln eirl f,u1r rilou Ci'o rar nr r rdus-rn r'r f aanornnor16l qendnrarfi{t'nrYu6irrflqset:

noJ Blaney un; Criddle 6a

Kt t P

100

e

c

aU

Ior u
K

= K.F

u = k.f

= tli ur runr:ldirro.!fi rof, ao qqnlr rvlr:rJ gn rfl udr

= s'rrJ:vfininnlf,ri1nanfin (crop coefficient) 6+iuaqjn-mfioro.rfit un:

o1lrliJl?lonqon1:rfl lv an (oo1:'N A- I lunrnHurnrirrlvr)
) ,- , -..'= Consumptive use factor 6'll'l1lflu n:2!1a'tnln? .,t 14?1na uuflLllo su

uflua,retylrr:u1zri fi'lr:Joirryudlald, lulnarmluonaoqqnr:rrl! sn1u

111

-l= a u,]lllitRU rl]ua {fi]y{'11:1l laYl

= u.l oi rru6to.:i'rh r n ar.fiura.rqonr: rnr: rl qnlu::u: rrnr r i

.....4.1

.......4.2

F

fi rrfl unr:rr i lr runr:lf,riraa.:fi trl:: ir16 au r:r rIn o;1f o-n E7 o-?r fi nrtru 6a

c

a

t

p

k

- r-l ., :u = Lll lj'l flrfl]l [iU11a nvl!!J:t 0']tO0u tLluu?

- ^ : c-]k = ff'rll:y fiyrinr:lfilrrarfit:rurdou lMonthly crop coefficient)

= r {Ilflqnn$rlEur*nr:1drlraarfir6r$r lPotential evaporranspiration)

ruiu r.r {r rai o 6'rh{nvh
.:t = a urnulonu!:r ilroatr rJuorcryhr:utafi

p = r:Jairtu6raiirlrtonsr{tqla.rr6auriulur:B: rrnr r i
(qor:i{ A-2 lunrnruurnrirurr)

t.p
r00

o

e

I
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itmrir'nl r.r

rrur iurnrntlirironaeqqnrtntr: qntolirrlnc driarqrfiuriur + t6ou 6l
rJgnd'rurir6aulrqunrol un:r urdrrrdauiurnu iufirnr:rJqnoqi6a:6Xn t s alartniia

qor$4fuofuUr6auxqrnrnud'rr6ouf,ural id.ri6o 30.6, 2e.6, 28.e u8: 28.7 o'tfl1tsnl60l

aru(r6'u

,tlll'l

> !8.
100

y' 11n1n10 A- 2 1a'tfireruin

A-l 1B.rr1aHu?nn-urJ:cf, ninr:liir, K nnanqqnrrri{lscqn (n 16orr)

o

0

a

0

o

11fl9111n

rarirrtyrn rvirrYu o.zs

U = Kx !P-
r00

= 0.75 X 30.31 22.73 ii 577 t,llJ.

G

o

d',:u'unsooqqnr:srr:rJnndrrlxnr:liri1 sz7 tJr.

6,rut'jrscnr:a.r Blaney - Criddle rfluqcnfirlrurlf,l6'iru nnr: Cfo.lnr':a fl.x{irodfl

rh:6r16oud,rur16'iruulfrfiurrir16ur uqircnififieoejouo{raro:J:: nr:6'rarYu nrirrfia

t. a r*un0raru:'rarnrai1drflu6.:io:lf,lon6.r i lr nu,rfr.rlruorrrfaufilddrrfl
flTri! rl,ru Lrf,: flri flrgirkiadr,: nniio r ryr:rv iryr frr.rrufirir urlflunrt: s rr,rr rrn: nr: orurirfi'uriri,l

rfuda f,rdarftod (Solar radiation) rfirluornoxorfio[6\jrflua-onrun-uqrurniralu:lrnra
, ^ )c -::a,rfirlnn rdu q r*lnfirodulur6ouxqunrnr: unyfiuroxxo.!:.1:s lyrsrurraiuou6 rrirfi'l s.a

ttn: s.o anflltgnrdos 6Jnf,r6o.:riuurn ueii,:r'orfin6sn:o'cn rnr1f,;r1a.:fitifo16'u&uoir,:n'u
. ),

tflalJRLYl',] 0luou

tnou
quu4il

t
qo.n{8

"F Prl
t p

100

flqrrnlf,u

ipnou
tfIn4lo!
( in lfllJ

30.6

29.6

2E.9

24.1

87.1

85.3

84.0

93.7

E.9E

8.81

9.04

8.83

7 ,A2

7.51

7.59

7.39

30.31
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2. q nrnrli)lonu:101n1n liulorll:odrlti.raranf.rqgrlrr rlnr:rfiliuirn'irdlnn
l*fufif orfi oiridu nrirrfio Innl*luftiorfi airiu{uunmanorfi du*r udqunr30lo,r

rnrarnro rilriauqoiu 6"fud"r"'nrrlirirro#llfiihur uleatigm{iduhn:ocrlnrf,ln drr

r:drnirrirdur'fri.rrr ua

3. nlrlnfirrol Bleney . Criddlc trrrnq ouniho rur:ornrarviriluniodrn'irgud

awrrsardos fur:lrlimnBi#.t1rirflumrlrir uor:'irrhqol,r4ilfd{tuqmr0uqauq0rodu

oaonr6ou lu16aurfuarm: 6rtrtrd0q anr40g.rnirun:drn'hgu5filfr

a. Blan€y - Criddlc l1"lfif, rr:urrornrrulanornl noocruemomndruflutl
usfoulr-o rurdrurriu't'f,oolugmdeur*l frnral:d.rnrirrir:fnndonn:srnonsnrorri'rrn

adr,rl:fi nru lufru#.rLi0{artra6uuonmnq oru4ihorurrurnrardsratirr6sol{r
qfin o,r Blaney - Criddte orrrlrrnlilurirdmrnnlirira$horir.naru 1 td

rrn:ru uunr:liqrrnor Blancy - Criddle rrnfifi.r 1 r}:rn3'jrtlur?irgrrdipdou
d'rndrruf,r lrifli{fiolliifuntro.u #oi rnl"gr:ti0rirfud::fnfnnlitirmlflr r Cliu
a{fiutfin arq rnlrrqn onoe nrrnrrnrururiulunrrJnnqdrfir C.rhrrninn*nllurolnrlirir
lo,rf,ldr,r 1 adr,rnnfioraqjuf,r fi r: rrrm rdlrur orrir K fignlounu:llifurrnn40ornull
unurfulfi nnruElrrunnliirlaoqrrdluulr:orlnlrfrl rlsulrrorfi6rnrvrtr0ornurlu-

-.xo8{nufll3 0nooire.lnt

l.l.z #mr Mr}}lnr
nm?o., Makkink rfurh'rfiuqmdudilnahuruhrrrddrrntrhlrmrftlarid (s*r

radiation) rtrlrlt qn:ril*aciurrnnnlannli\irtoor{rdlrfufirdr$*afttrnnlirir
to,rf,lfi ::rvra Netherland,s

-o.6rQga+1

c

I

e

e

ET - 0.t2 .....4.1
P

- nr:1iri^no.rf,l6r$r @otential oapotranrpiration) r0u uu.r/fir

- f.rf nnrrnerorid (lncomtne solar radiation) dlfrultr0nfmmn
,r,nrroori. rflu rru.,ztr hmalrEmrr*rltf,alrc*rr.2urrUfitqlr

a - Qo (o.te + o.ss nA{)

ETp

a

QA

a

D

- rfllftfrrnermrftdicltfurnreilmduluthrnnrn-tt t$ rfru
lfirlhdrrrnm:nrotolrirrflu ur.,/h (pnrr A-3 hrnilt ifirht n)

- :c!:,rsrfi\iruurruncrir
- ::uvrrar6!!ulunrurutiqrdr:nrlulfludzunt$rN

a
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Jrrfuf#Jtri!nntrr=n:,..'rffl*fr,,r*"rrl t llorrtrrrrn'irnrruolrnnlrug

lf,Ioliqlr

a

c

- Q^ (o.so3 - 0.3.o c - o.ro C)

- iorrtuCuorutroirh;{rrlou ldrrrn o ill r

tudorurrlu c . r

.....4.5

0

irrturh;rndnu htpf rsm:qr trh.rdmrlar vx irr'lfuircnrunfrao'rnr

dsrJourr&ud o tr e Vthlilrunn

n/N - o.7rl5 + o.oe5 Cc - o.@ C: ......a.c

cc - irmtrrlrao*rs C{tfud o !r e

A - mrlmftrrosnrrfiomTufiiarirdr*r(Satur.rcdvrporprcssue)
fiuqunqo dpC$qlrl4$ol

? - P4,Etsodric coonut

*rfrnirrr -A fr*uqm$0u*er*iar rqldnnrrr{ A.4 trrn u2n

D

o

ffuun

o

o
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n'!mn{n 4.2

r,,r,riau1ili1xo,tiltdr,r6': potential evapotranspiration) lutlolrnln"nrtrw:;ur

d.ra{io:fi1o rs olarrufia loolitar Makkink

(2) unc (3) lf,rrne illolmuqlfisfinor
(4) rrnf,rr.r A-3 llorfilRHuln

(s) a = QA (0.18 + o.s5 n/N)

n/N = o,?4s + 0.095 q - 0.02 c:

(6) ilflofii.t A-4 lloitn loHuln

9

o

c

a

roau
qur{i

.C

ioarrlnin
1lAi llll

cc

QA

uu/it
a

N/'nt
A

A+7

ET
P

!u/t !r/16ou

(1) (2) (31 (41 (51 (6' (7) (8t

!.n.

fl. ,

i.n.

t1r.!.

v{.o,

l].s.

,1.n.

n.o.

n,0.

o.ft.

y{.!J.

6.fi.

21.6

27.3

.30.s

31.2

30,6

29.6

28.9

24.7

24.1

21.6

26.7

25.0

2.4

3.1

2.8

3.5

5.?

6.5

6.7

6.9

6.6

5.3

3.9

3.3

12.2

t 3.i0

14.6

15.7

r5.9

r 5.8

15.8

15.7

r5.0

14,0

12.6

'I t.8

7.93

8.66

9.02

to.or

8.'13

?.34

7.04

6.69

6.E3

?,80

7.89

7.5E

.?30

.756

.783

,700

.765

.711

.?7r

.769

.763

.759

.750

.734

3.,t1

3.A7

4.47

4.70

3.s2

3.36

3.19

3,C2

3.06

3.40

3.49

3,27

't 06

108

139

t41

tn
lol

99

g'l

92

't 08

r05

10',1

(i) ETp 0.61 Q 
g - 0.'12

I



a.a.s iiro{ tcnccrHrhc

1uf, re6s Jensen unv Haise ldrlrnr:finrrnllf,urtuf::n'ir'rnnliiirlo$hffu
f.rf,arfinfho1i{oXnfll6rrnnr:lc?rJ::ur0.3,ooo {aXn rlorionf,rnulrrnnn{4fi\frui:lru
r,m tro'Xa rtrxu'if.rf,rrnar.rarfirdrflsnf,r.nurf,nirnuqrmnlirirtodl uslfirmrrtfrrrtrf

ooflurir dmiri rc$'irlnu1fii1r,0rf,nCsftf orfid Cncoming Solar Radiation) r0uf,eiiar

Ianm.rfilqaru4ihraflrrtslnlfl drrfumdfirflunulirirm.rfudr.r6#rfludar{o r nnlfin:ru

firfiiflulJmrnn

T'

- qCr-Tx).Q ......1.7

- nrll' rirlolf,ldr{6,r (Porential Evapotranspiration) rflu uultr
- drqornlllrodmrorornrs'c

- fiiinnrrnarrorid (tncoming Sotar Radiation)

dlrflouhfrfludmrnrrrr,r-uoril rflu ll,/h
- flrh:f m#dri'uzfo,rfiuorruafirroitlJrlllnrt

I
,..4.tg + cr.cs

?.6 UE

Cr - 38-2.0xElw./3os .......t.9

Tx

Tx

o

ETp

ETp

T

a

q
qo

riaqalrr;0riuo,trrrrtnr6ur c"

Elcv. . or'rrg*uoit 6rn6o::frurirn:rarlnrasrtfllrurr
50

- : ......4.10
2

. otufrulorir6l{riqorn40q,rqnro*nomrnralurf, ou,#uudq,

m.rf,rflu0iur! (qnrru A< :ro.rarmmnr,frour)

- rnr*rloir6'lmfi'qamqldrqnrodmoornralurdaurforifu rOulnurl

(qrr:r.r a{ rourmurnfhouvr)

- cirn#drdudufi'nrr:rJg#rdhurulf,rrn

- '2.5o ' 0.14 (cr - q) - Elev./sso ....4.11

f,ai#r.r
ronnrrlilirlo$hdrr6r lpotcntial Evapotianspiration; lrmrlarmr:rfrln:or

C.ro{detp rs or;rrvr{lo laoliqrrra.r Jeoscn - Haisc rluunLl
,. - 'uq.unfiudro*rn6o::drnirn:ra 

runar{ zs r!r,
z. r6ou6lou{4qmo.r06or6oururrsu 6qun4irodo ar.&

qorxrJ0!.rqifi ! {160u su.&

qom4!drqnrh:{rr6ou zr.t

cH

cl

q

o
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s" rhqoru4lucfi t:',rri-uo,rt,.otrJr:{r16ourlunnlf,luorrrr (ioq*lmfiu
ffuftuir# r.z)

nrrieq#rtuurlfi

e

e

cr

cr
ct

q
cH

cr

Tr

. 38 - 2.0 x Elo,./3OS

- 3s - 2.0 x 2a/fi5

- 7.6

- a:rufrglairdlfr{i sr.dc

- mrufrrlorir6uftd zr.cc
50

37.82

- 04.40 01fi{

- sr.lg 0lu{
60

04.40 - 31.48
= l.5t 6

a2-'l

I
cl+ c2ctt 3732 + 7.0 x 1.6t6

- o,92ol,

- -2.5o - o.r4 (er - eJ - Elcv./550

- -2,50 - o.rr (u.le - i.$l - n/sfi
- -f.lt2

c

urnr*rtrqnr:11
ETp - ocos (f + ?.1?2) Q

a

c

I
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o

o

o

qt

o

(2) ua: (3) riuunLi
(l) rrnnr:rl A-3 .rro.tflrflH$?n

(s) a = QA (0.18 + o.ss n/N )

n/N - o.?45 + 0.095 Cc - o.o2 C!

(6) Erp o.o2o3 (T + u.tz2) Q

toau
qillr{0

'c

ionlu#l
l0ntutl

cc

Qe

r,!/lu
a

r,!/lu

ETp

x!,/l$ !u/16o

lr I \21 t3l (4) t5) (6) l7)

!.fi.

n.fi.

i.o.

Iu.u.

yt.n.

$.0,

fl.fl.

i.fl.

n.u.

o,n.

lr.0.

[.o.

24.6

21.3

30.3

31.2

30.6

29.6

28.9

2A.7

28.1

21.6

26.7

25.0

2.4

3.1

2.4

3.5

5.7

6.5

o.'l

6.9

6.6

5.3

3.9

3.3

12.2

13.4

14.6

15.9

r 5.8

15.8

15.0

r4,0

r 2.6

11.8

7.93

8.66

9.62

10.01

8.43

7.U

1.O4

6.69

6.83

780

?.89

7.58

5.1't

6.06

1.32

7.80

6.46

5.48

5,16

4.57

4.89

5,51

5.43

4.95

159

170

227

231

200

164

t60

| 51

147

171

r63

153
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4.4.4 iiro{ Petrnrn

1uf, r era Penman ldrsuaro:C,116:rlrorxfi,r.rruiriolrtrfi onr;:cr$r,Ud[rgn]u

nf,'r.nud.rnrirr6saufir,rrufildffuornorrarfindunvr fr.rrrufirfiorrnnr:lniaulvrfiialn! frcnra,r

r:n6a

?

ETp - A Qn + 7Ea ......4.,t2
a+7

= nrlirirro.rritdr,r6,t lPotential evapotranspiration) !r/lu
= oi1lJf, 10rnrla.!rnrr,|lo,:o:rld'ularir6ldlr lsaturated vapor pressure)

- - ) 1-
rYuq run4i fi rofi .riiqnruaflrvirfi'uqou4trodl

= Psychrometric constant

= :".:f,nrf ernoxotftnd lnet solar radiation) riu firflua-fi:rnm:ruu

aonir rflu urllu
lun: ri61rifi nr:ln:-,rn'ryrGrr nor.rarfi o6li ririorrr:rJ:: lrorurldrrnrrn

c

c
ET

A

"l

Qn

P

Qn = eo (r - r) (o.ra + o.ss n/N)
-ota1o.so - o.ozszffr (0.10 + o.eo n/N)

c
...,..4.r3

Q^ ^ t) r-- i r,-- Li:Jufnf, rrnni.rolft nifi rcldfuuufi llsnriatiiur:urnrcrrJnnqlaqj rfi ruh{

rilud'cnrnr:::ruu:ta $i1 rilu ru/lu (oor:r,r A-3 lunranurnrtouvr)

= s"lrJ:: fi vrf :ro.rnr:n:tlou (Reflection Coefficient) 6.rrfl udcnrtiru

::u'iro-.:darfi oifi'nnssfiauoanl eio:',rf, arfi o6fi nnnrr-nft arodoffi
Penman lirir r = o.os d'ruilfi?rh o.or tiuiuiurilanfi\riif,trlnnql

- - )-
ogtnu $fi: 0.20 fi 1u1lJl't!Yt t'DU ? u f,: R o

)r --= lJllS t? 8111 t0l UUB nu00lr.:

= rsu:11nldirs,,uoouluifr ofi nirfi oiulfiludrurnru"u

= Stefan - Bolzman Constant

= Q llI)IRUUl0Mnolnlfl
-.; - - ;^^ " - a i .,

= iifififlyfiauo]nlo!fiiifi?d1Rfi B f,nlfirijual'luf,nxor'r[I]u u!/lll
(qor:r.: e-s lunrnHurnrirluvr)

-r l."l -) ^:= ol$'ulorir6lfirfi qr*u4irofitnra.lr-r:rulnra xuurfluif, ur5 (oor:rl

A-6 lunrnNurnfiruum)
-r i -' - ) - )

= nrruolulorir 6 lrhfi q r*rn irofi tlo.:1odr fir,: ldew poing irura rilu
ifiuri
.z--..

= (n11lJnUn!flylt) x ea

r

a

c

T4

n

N

o

T

o

ea

ed

ed



Ea = :.li ul nrnr:tJ tl,ruru.rri'',,riooo',0olr,o6ol1rrla.:u rflu ruu/iu

81

Ea = 0.262 (eu - e6) (r + .0062 Ur) .....,4.14

" ) ) - ^ z-
= o21U[1?tOflUljA.tAlJIl:Ol]tUu0n1nfluOU 2 tlleE U14U1ULUI{R LfltutllClO

1U5

o

o

u2

U

firurnhifinr:{oolru15rla.rald':vrYr 2 ruorli fiar l6'ourlolcirfiiol6'fi:vofu6urur

". . .,]
n luo'tYD:o1l 2 r.rnT Io lon Lrfl6I:

U
log 2

Iog h

0.3010 ur
2

0

log h

ur = nlrr5rla rcrrfluilnruon eiaiu6.liofi'::oltlrrafiafiuGu t ruol:

- & ) , ); - t-
[oufl]tf,nB']uj:fluryruLlffot11{1.1uoYlnn'r1u'r[[f,1 Lou trll0u0y[trdna toi']nLrua,ro'r l .i

Jr )t; ) c "
ri'r Lan donr ri rufudr.nyuyrrnrfra-uffso6i r$f!n nriru ludrofiunrlffrrLa,rfirdx6,r lPoten-

tial Evapotranspiration) fi otlliaii qnfio.:tdaia'16' 6a

i61or Blaney - Criddle

2. i61o.i tvlakkink

3. i6xa., Jensen - Haise

a, ifilo.t Penman

, a r, j .
naaoqoflDrHlyLl Rn tllatuflufl?l 1 ro0ll

firinr: Calibrate ro lvfiqfi
{,&tuflufl l1 10 )u l
. , c "_ l. thrirflffarfradr
l flunxl 5?ur{-
, , .: "_ I l6]ilnntl'to
luflun1t 1 1u'

!

d

o
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o"rodrmr:rirurs Potential Evapotranspiration

Iouldqonto.r Penman

Location

A Data for Month of
l) Air temperature - t ....................

B

8) ( l-r) .................

C

E

Alg.
?P...7..

?l:1.

.9..9.

9i..9:

l:..1.
0.20

o

0
2) Relative humidity (R.H.) - 9o ....

3) Cloudiness Cc - (0-8)

4) Windspeed, u2 - Km/day at 2 m. ......................
5) Radiation rate QAmm H2O/day (see Table A-3) ..

6) Reflection coefficient, r

Solving expression Q4 (l-r) (0.18 +0.55n/N)

7) n/N = 0.745 + 0.095 Cc - 0.02 C3 .......

9) (0.18 +0.55n/N) .........
l0)Itemsxitem8xitem9
Solving expression :

oT4(0.56-0.0?97 JQ (0.10 + 0.90n/N)

ll) Vapor pressure-millibars

(a) Saturated, e, (see Table A-6)
(b) Actual ed = (R.H. x ea)/100

(c) ed

l2) oTa (see Table A-5)

13) (0.s6-0.0797 \iEA ....

la) (0.10 + 0.9On/N) ......

15) ltem 12 x item 13 x item 14..

Solving for Qn

16) Item l0 minus item 15

Solving for Eu = 0.262(ea-ed) (t +0.0062 u2)

l7) 0.262(ea-ed)

l8) (l +0.0062 12) ...............
19) Item l7 x ilem 18.........

Solving for ET" = (AQn + 1Eu) / V: + t
20) L/(L+ 7) (see Table A-4) .................
2l)'t /(L+tl (I.o-item 20) .

22) ltefi 16 x item 20.

23) Item 19 x item 2l

= ltem 22 + item 23 (mm/day) ......
(mm/month)..

.:1!8

.:9.0

.:1?u
5.35

?.?:1.6

19:?.6

..?:1!

:.?:1;

...,1?7

...,P.03
1 .07

c

0

a

D

E

4.24

?.:u.'

.'.:?,
3.88

. Yrv
30.6

99:1l
15.9

....99.1

....99..

.. :?.19

6.7 4

43.91

i,I
. t..qt..
'l 

1,1.5. .

... 
''!.?1.
.67 3

...1:19

1:?9.

l:?.9.
5.34

...,79?.

...:.'?.1?

...1:!.9.

...1:!1.

...9,?.1.

.. t.9:...

69.1

5.7

o,20

5.34

70.2 73.O

6.5 6.7

39.82

4.64 4,47

4.37

1 .00

4.72 4.45

142 138

.Lv!.
24.9

Jun
,r.6

?.1:!?.

l.?:9...

..9:?9.

9.9:?1

1.1:9..

..9:?9

?.:71.

.1;?.1
i|.99

?:?.1
1 .55

...:17.?.

...:?3?.

.. .1:9.r.

...1.r,l L

17.1

..??.9

3.45

!.1.!.1..

:9. L t..

..9...q9..

.19.:91..

...,1.19

...:?.9i.
't.20

u) ETp

....26e

...331
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4.6 Rrr rlFrlornul#rrolrirernorn2-nRlrrvmu
r#a.:iafilifenr:::rruorrurjlaonld[rfluso'ruuudrufiu6a uuufi rfl uatou:: 1ir

#adriun'irnrnlenr:::rns (Evaporation pan) d,raodririr::ruurrnfirrirl6lnso.tr un:

n #,rlt{ti',rr,or.rnfiana':lnqn:udlr 0nir 6'rufirnr:::uu:rosLe:Lirriaurlun'r:orarir
E r i - t-rnn*n ud!:J2unrrnofiT$a$dr{fiof,rua6'rfrunn ndrr6a rflunr:urtjfit:rrna',1a 1qrntornrfl

, : -l - i r '. r
uf,lrTIR1UU1l:tnn?UqU tOUnrIUerUO'JOntr lU t lmJYlnrrlCrl'ru11nH?U1lr!A: tlO?!q!lBlJ

.r,^i
r[a{t'rfl21nn1fl10{q0ru{aJornlflInauln riu t'tfi llno?'talnou q$${! fl1l!nu-

.).dfurfti orruriaolnu ror fiiirncianr:nrurh fiiHnrianrr:cr'Iruornornlonr:::ruu6'rurdurYu

Cl'oiuorolnnr:::rusfitdiunrfindrodr.rnnffo.ri.rrinl{rfiuuurrjtrr nrnnlfiirxanfiduisusr?or

st'u 1 ldn:rduonn6o.:6nirgrnfildrrnRrrnonan fiif,iounarnrsrfiuiodril6urriaro.rnruadr't

rduqnfl ai Blaney-criddle uanrrnriunlolonr::: rnau-nlf,iruun::rornndlr
.!

4.6.1 nlrfinnroralnnt'tvlltu

da:rnr:sruurrnorolonr::ruurfuiua{n-u'tura 6 lnq6Hrirnro oll6nrauir
lunroun:ar6rh:nau6u 1 dnunraadli dnrln ltt:rrs irfl niofiilu1o1$dl:riaun'jro-o:rnr:

r;rnofln01rn 10r(nfirnrrudus-ur{nfiralarnrndr ucifiroluius-lr{nfaararnrgrf,liu orrr
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aqjnrrdrurufanlrflu::o;rir.tt,rarrarr uionruqdrtu:rurnrfl:au 1 orolonr::: rruriuLii
2 - -., -fl?lrrnunu n[fl ouul,ra.roqrB r,/a

) , - )--"
rua{i1n1r ?f, qnrf, eri!Berarxfi.rlrunrruloullldfurnn'jrft qiin'ejau rYdunr:
;--.::ruorrnorofiSfidrr:rrnn'irnn::ruotrnnrnlurorSorn-rruri!fi:lrr rdu nr::; ruaornarofi{r

Ciruno,,unr rsu1fl n'j1o1e6 162saBirfu ! rflufiu
- I r - )- - :rcdufrlunroliih sdan l::;r1,lurl,liiaui'u ornftihco-udra{drnirraunrn!rn r: i

nrl!rug!lnrlilorn rn16s:r1uuciin:6urirs lni 
' 
riri,rr: 

':fi:rilra,rorofiin:drurircirr:16fu
Rlurn:nu::16ourrnarurjuJrutu ourfi'r{ooilur''noir uonrrnriulau0reiliiq ilnliq't
A .^)--- :i ).1 Z.

!flamlnnfilfifildlfrf,uuf, nunorn!urru lfl rflrinn'jidlu q orx4fuaflI1luflrnfiirir6u6lg.rn'jr

lunrnfiirirdn d.:rfluNnlinr:::ruolunlodStl.,it oon'ir adr,rl:inrl nnujdouu a,r:o'urir
r g "r ' ' ' - r6urrnn'irnrnidl.rlTluhuluololrlr IrlJnrnoooollnTr:3ru01onnloYl11no$rnrou nloagrnuaerl

arolnnrrru,ruur'r#rr:dt,rlfluiuloulllarruarnros ln'ir::6'ufir6u s-l d. o.lru,,
- t - ",i

1A{o]etnuo uo 3!!Hn90dfr!1nTr:! tuutlfl n lotulJauflu n10r]21,t t1lJur{2ouyl:aBn 11,\a {fl?1

::fi'uFr6u*idrnrnr:::ruuqrn'harofidt.r?fluiu {rnrnaro{onrrr:r'nofiod,rogluurJa.:rxr;r.lgn

Crifuilyo{rflurefitnLioglu::o-uolun.norfitlerrrf,LrslfiHn6n'jrnroddl,rlfluSu

orolonr::rrrufifiudf,rYuri2lrJun:rflufiuour-urto,r world Mereorological organ!

zation fiiomo U.S. weather Bureau Class .l #ofi6anci*1 'fi CIaseA pan motonn:3rwj
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a}

o

o

o

o

o

o



84

yruyrltrsianr'rr.rnioufirurnrirluui rr r*r.iufinrrrrflun;rui orir.rs.l nrodo:rr,rodruuH r'triru
:-

rfiq6u l0u1fifi'unroodryrfioorn::oir6ur6u]:: rur ru a fir 6',:us o.:1u'5 fr +.a

! ) - a -, " - -zvtuYtut t1tu10 Ll "l n10 n: oa,rt'tljt:u uLt ni lJr l1utoN n1vl]n1101]ljufl in0Y6a iflauelo

Lr{:hrarrlrninsdulo r01orf,!a rdro'.rnnrrfluCio.r'ld:"rnr::orlrhiriuiuoririlullr: ir l,tanornriu

ni oa., tIua]01:u:aou L ulll 1lllrnolr.J[,tl 111 Lutl] suullfi n t nfi17 Tiola {oI ul8 n n10 r.1:a

--,rir'lfilffonr:urin':;otuorrrt{ou'trla".raronrgud'.rornfrorur.rni1o,r:.r:':urnrariqa.rufir firurndrrflu
- -& J ,

n:flo iooo{n1010nT5:: r14u tlrl.I, t? !n 8tou.!R1J0 tnT: 01lB yllaoulllfln fl?r 0: o,:ouYll{o'lur}rlua au
,),

Yty{oau rlJulj:t {1 ltuirln:tu'llnnl0nrJalon}r1taerqLiJfr'r'ti:auutnnutuu0unlrRrYllljoielr fl{
ra.rarorr uiafiuhiriu arnr:ra5odl'u'[rio: di'a rhiriolrtlfioi ur m$rinrolqrr nrlor.:nrvrd,r snrtq

oour.r::arfiodiuuSaern:;rYrtrluoroo'l:o:oddrn'irlararorl:rurru z fir un:rGllriarilu
-:i : :'::ouul au.n:1l4fl hlljlYU'tflt 1 u1

)^ i - - r z )a -z .
LUjJT 11rUl18Jo',tlUTlrff Nfi yrt', ,r 1lU101A Jy{UyrUr nj]1JuroUlrl [1flrl a U .l 010 alii:

hiizuosiod6r5rnr:'::rruornntoltntin ueilurirr rudfrornre *fi.sud'r firfiqfi6,riuolriuoriinuro-
" . s,^^ L , ! - c 2 )

rflnla5 o'hififitiuotirat o-o':rnrr:;rraurLo.r0'roirfl,ru'rR d,lriq firoy6o6r',rn roiontl::r1.1u lufiufr

rnr: nn nrool':oyativrrildnrun;ati ',llrnrarr:a.:fiufrfr ifit:l nn n-ufililfifirdu ad riiu: yur
r r - )^ylr.l'[flnfloffuoll orn nrt mo aa.l LquS rr ufrSarnrarrfi'trrd'.1 t]'ro:lfinr':'::rutornoroionn't;rut

hil6'r*uorrrun:ynrn':vrfiouornrtrao"nrsfiuri'.rrrfi'.runr'r--aqu-oarruufir o:60 r6ortr n rolu'otivir r
z)

ornlaL1Jo.rl\uyrrl{'r:l nnr]r r r toolhifiounir :oo uo:
q9.

4.5.2 flt' llu 110 tfl'UnUn r::Vmuornoro )oor:rvlnu

nr-:lftrro,:ritriuiuaqjrirtfiororritufl::yuyn1:rn;0JLarlo lcrowth srages) Ior
c-Y - -l .i -rlnGu&rfitfinr:'[fii rfiarfrqorfiori r:u,n: on uo;r;rfiliurSoo l oun:rrl'.lurnfrqo:fiofitro5 rp-

rGrlsrr6ufr*nyorcjou 1 noa.oriafitaanHa Hnrtri ua:6.n:u:rrarrfirrfrrr r':rorooyurjlnr:

roirurfiulonrorfitao n1o'rflu e dr.reirun-q 6a dr.luErn.[tl (vegetative stage) drroonoon

1no*ering srage) uflyd't.roon,.ra (Fruiring stage; cirufudxuErnbf,,:utJoaanrfluao.mir.:6'rufi'u

^ )--, , )^- :- , .-'.6o r offtfi,laauas uay r[afirfin n uonf,lfiruadr rrdlfiud': srut'::aonzunfie. ou .rrflu z rir,r
. , : , , ) " ^ : -a a - z -[ottI.ttou1nu oatl,rY[^l fl14;0runou nfloofJ [t t1MItufloulaH n['t ur$4.]5d.tr{t 0: oain]:u11l0flU'rfl

1150100v0nrnu[flu1Yr11in]1r I turolj LoDtur [o:yr]:1.1![nn 16] l\.)flf-lnot.l 6t [Tu Nnn]o1]1 Hfrotll)

n;radrrJd r.ruotfirh'.r (Asparagus) ro{rrdurn-ni o: rfirrfi'urludr:uon}l r^nnoonlfieir.r 1 uov
- .,'r* i " ) q , ^ ),'-

1'{1R?t nYl 110 a n tuu atu1l ttu n:run16tofl 0ytRLtnu ut ),:0 anoa fl fl 111}t?R9ttylttH Rflorllt{

arut rriu :r:rdarne tr:Iyre n&ru flr uoxlu rar o: rfrrrfrrrlu'dr.ll.rnro dtr:"ufit66'o.mo
.te v A t . 

" 
) .. - -Lllrlu.l!flunaunnlnu[nu.lnu '] Hra {rrlflordulfl'6r{ fi'rfikrlfiorfluoryn niu firrilr fi'rrr'no.r

. )c 
''1R"] rfltrnu't lllx't.r,.l n Ltu n

lrt r ). - . ,J .
nr':lfiir1urrrucfifirfrlfina{llucioudruiou o-o:rs':u:: vrirlr.Ji ur r*rirfifit1f, lEva-

potranspiration) riuii rt rxfi:y runoln nro?-oflr::: rr.ll osoti:rx'jr n o.z 6l o.s rJilronir6
^ Z ) ' , t ,i A - - ^ ^ r . ) , -qErffunlnfluYtr!\ltuRnfrTrtnQtuonunlnnl:f: r.lJlunlniilou tuat{tnnl:rffi rurau 1016 yl nRl1f,a
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1u::r:sdnralir.:uonbun;lu:ir.raanoan fito;finn1dri'',,fi'liu a-cn ',orr.eY,rn dr': or rf,uiu
-&u.lu o.7s n.t 1.0 rrla!rnffi.,a1ir:rnn'ir r.o ldl6nrlou unr{ufitlrltio niu a'urJ:':o d.:l:fi
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5rr,nh: n'r6nfiraa':nmnrh:vrnniu firfiohunirlrLiurif,dtirlurraruns 0r-B ur ouro

rurtrcifufifiudarnr loulElrorillurincfif'rrvf,a.,Lifao rrfiul run:grirf,tf,aonerhriau

fir6,rrtrnuontrlhirr#rioLl uialrnrfiul rumc?t,r6u1u$cnrn1lsrlrr arflut' 6rlo un:

r'trblsnrrqqra'urirlnunr:6urM,ttrrrflinr onrluui'jrdrufirfiurrnfi6uo:rfiultldriuriiorl:;tnrl

arir,r6usrs rdu rflanr:t:(run6aaonrrn6u un:rf,aoruquqruu4ilaru::rrnra:au 1frrf,l
rflu{u nnlfirirurif,turnrurfiunorfu uanrrnc;qqrdorirtllntrilrirrJ:;Isfiiuf,r f,s:irLi
nrruqamrgr nita.r6unon,r orrdalfirfiefquliorntr:ursir 6.rufi1r16urn ua;orrr:rhlfi

i)
qaurrrm$lufi nrr: qnun;rinnaEon,:d'to

c.r fi uroni-dwdo.rihnrufl fiuiiir
lcu:Jaf, u*r rirfi firtilunr:rriqrf, ulor:lo'urern a uudr*'uriu 6a

t) -r. rrnoruiuiuioagluf,unfrmr:rfiuriur uiaiiuqqnr:r rs anu{r riarJgnih

rn'rdotj ntulu{lndrzifirir-Elrsunnnofhllsr!r:ndrtJlild ur.ruri.rarrr:l#firiuiu
rrarh{rienuonqqnmrvrr:Jgndro arir,rl:finru rirrrnuudldiihlfilrorlillitiurnrln Inarom:

adr$'#ri4ft rn*u rrur:Gulufuunr$nrteqrdarirleirnr::sruurrnfi riul fr,t

z. rrnrirlf,hu trnrnrirlf, 6uoglu: siui rc,ituiuur f ,tr:rn: rn16 fi l fi r:Ur-urir
riili[n6ouifu udrirr:fia.riqunrx6 i]o;u!ur;rhlfiSnr:n:rlrniolusrrrr6u

r. mr*lufirnhqqnnrrer.lqn ilfuarrr=rhLfldtdrfio.:uusrurvi#u rrrrrizu
fiimilrJrfiulllu6uurfimhLfidldr:{uogiYua$ r;nouunruarjrii'rsfiu rdu ds:ruur-Ernar

ta.rJu dr:rnrrdrarari.*.,frltnt at oalsrrmnrfiuirla.r6u usrnuiurhrflo.fiuriaur]urn

rflu{u {rdrrrfiiluong'rn'hdo:rfirtrr6lr{rtlludu r:ufirfiufir:nnrurilurirfir6u 6unor;
lunrrriuririrdrnno.r niafirrJiuroi#lnil 1u6u!rnn'jrfi 6ur:rfi u1fl6 fi r:inr:6urs0rro
:rnfiloonlrJ6n o-nfurfiurnuirdufifllr:rirulf,tfrorjr.rur'[ri l ir{r iYoronr:riruirfiullna{

lurarnrn uioluu n.ru#sf,lnrurn{rtjldtdryirrfu

+. rrnrirtn :;mrufi'r:lto rlouurlfiurifilriur0lrrnluda r 6r s urirda.rrrnir
Z ,i - )a 2 " ) 'olliufiuf,aag'Iuiu ua:66liulrrrn1ffiui 3urnrhirrnfn un:a",rltr{rs?ufiu uouldurn

lunruJ!rJl rirdr,rndrrd6,rhirlr rr'finoonrrn irrrlrrirfiCia.rnr:#.rrln o-,rrfu rirlnrJ::nrui
o:fiar{nururrilri16u:Jn,rrnr: nn6o rlilrrufi'f,tfia,rnnr{rufunr::: ruuun: orsirrrufi'ud
f,a.rnr:drufu{onrj::n,r6odrr6u rdu rirr:-unnR':uornrur{lduao+n6alunrcnrn fin6'ru

r.Eurrlrireluif,rrl, lrldlfiuialuldnm (Effective Rainfar) droroqlul rarsur:
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Ioa wn rflurFurruqvm-6filfiau'ndm:fiar{ourlrlfiuif,ufirvrr:ilqn (Net warer

nequirerneng nrirr6o rflul6lrrufiAu4n 1 phfiuii'r:Hn"urrnrirrmJ::nu ETc rfl !-6urru

fifidddrrirnn:v,nouuro',rrl'', w1 rflu ilr rufi'rfioltdrlfuoruqlorrrrdrr{uralrndalu

Au (Leaching Requirement) ui: Re !fludulinm (Effective Rainfall)

rfolrrn'irrirfifiddrtu srundlflunr:::nrorrnfi r6$loan:,r uanornrfurirfifidd

lJlunnnruri.,nrrarrndahdrsfiauMn ;.niu finiruia6uirn6aatilrn ffirnurirqnifilfiurif,t
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ing Requirement drnirrh:rvralvrl rn6ofiaq1u6uuo:rirriauir':rlaurfa'rorn'jri udrul;fitl
. - - !r , -lfioqjrflurJ:: {r1nfl ti.:riulouiln6u&rlJirrfl uda,rrfi o\{riu:"ur:6

o.z dulinu (Effective Rainfatl)
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firsnruuriirr rdu ar16dr 1stufi zo rnn4rnl 6ulrlruofiocda.,lfii, urifi'rho{rulu too ur.

firrtuonluiufi rs {'ruru so rru. rlun'.rndrrdfiarnl:rfludu1f,n'nri,rnln lumr,rs:,rn-u{rl fir
. r - -i .l . r-l

ftionlur,"ufi zr 6,:rfirh{rirrsio rJu ao u. aror;\irflur}r:Ll{ciaf,lrouild o;niut{iir

trua*hrlinnfi ult6ofu iuo{n-ua,r6rh:naurnraodrrdrdfiu riu orruiula.:6uuio::durir

luurJc.rurriau unn o'cnrun;r-Fiur*lo'tclu o-tnrnr:6lrla'trlrslurfitJluiu nirufl rurnquril

:ra,r6u1ur:rcnrn finnnsn0rhvrnnlalfrufinrr;rJqn lfiounsdcnrnnlfiiroif,nfiilBn rihfu
sia.rrrn'iriinr:hiritro'r l?liutrnnrii'rornfilliurn o-oiu rJ3lr oulillf,nr: ri rui!

{rrr:lfifi rr: nnrurnrir.lrlrnrrnf, tli

e.z.r rlu'l{nr:tirnfu{rr dou6udtordrlo'jrur{rrsruluqjiciu6udal:au riuiinno,rlu

urfirir-Furuhiurneuriul fir: onrfiun-n1l1cin'o,lro uancrnrtu{rrf,,riarrldfo.rnrrrirlafr: -

nruflnrlurr erd[a.rrialldrriunr:fr6l1uu o,rurd.r$6nrfiu,rhitdo'ru lar n6ollda.rnr:ir
-zluurJnonr:iriro{::u'jrr rso 6r soo iinfirrn:rior6ou n",:riu arrfia'jrglufiondrodn:rrJnh

unsuiin:: rrasirrs laonoo16auluaurohjrfiuRrrrdYa.:nr:rirdru:-u16aurfu 1 rfluilu1f,nr:
3 ' r"rin$r,n adr{bfiorl 'liodruuoo"lndrrfia:rfluoi,rfiriorio:sdfurl'tluu n.rurLiq.rruriutJlu

lors6duon ryr:rsriaiir uurrf,'rL ::ouriraree:s.rrfiul ouhisrrr:nlf,ririlulfirfio:J::lsld

s.:qn16 drflusrrrqud,rfi'uu;rirlrrurlrtlnun;dr:rirluurLiclrrrirfi6rrfluryiru"u

drrlunrao;luaonrd0,rrltiiala.rtJ:yrnfilr0 uilr-ytifi?n:6rJinur (Engineering

consuttanrs, rnc.) lf,uu:rlrlr'nr:drurrurJilroululdnri!i'ru1-uudr11{d,DrJi s.r dauu:rlr
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liar: iiluon oo rl. uritrnnndrur nrfilda,rnnri, rzs rl. dulinr:o:rrirn-urvirb lfr6ulu
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t

(t) rdofiulunrmrnmur: nrfi urirlfl drf, s.r so ur. rrncir rnrluu::rTo qnrfroro't

orrr.r fiqorJfuull - o.ee

C'.nfiutuldnr: - o.e3 x 43 = 40 uu.
i ^ ' rr:orflu1ir1t16 roo !u. firoauJ:luufiernnr:r.:rvirn-:.t r.oz(fr) rlaiulutlmlnnlr
du'ru.luldnn . r.o2 x 43 - 44 ur.

Gnrfir.titfirrrr2$nurrmtgtnurlfigtirfluom'rfiuancirArlinr:odr$rsr:r 1 tirufu

fod4nfitlihl*i 1 lil 1un:iflfi'r:rvnrurrswr6aana.rduirnrz nn huun:f, r r:rorro:

flrn an16onlicir6uuanlnliarrnrrrrrfufil* dt rlr;g'jrludrrorir'rfiufrrirflunr:rJ gnfidu

uJnos iulurw:rninrrucrurorfiuirltld so ll. lur6oldlnrirrfuhrsnvtolufits't tiaf,ar:rur

rrntorfirri#dr firfinnluurlaonrrulrqjr:6urfiu1flu6u r:rorrrgr6anli uldnr:rvirfiu so

ur. rrnrhr#luuc oo rl. lfhhircfiol crnoturilrirhrla lurrw:.tiYufrl firrflunr:rJqnf,l

lt Cn fifi!"rlrnl"rnqr iuiozrllrrudr{rir6leirulddr rtaelu oo lu. rflurlufi'nnurlnlu

iru:u:rrnrdu 1 fiarrr: aeCulf,n,ntluiorf,o.r so $io ss tru. fllfr

Lr
6.8 frrrvtr(rlrcnl'rzrurmiritlfirnh

lunrd6unds'irernfurhnr:tor.hvvrruullurirlfiurir ri, fi'rfiuUr:lrjsrlnorirlr
lilfiri,rnuc diomrn'irrc$firundm:f,arqqrdtl lcsnr:::rusun:fdll nr:qqrdasruio:
rlhrnrrgqriarrniu$rvirfiuifu{iro$nir ndrr6afriufiirviu0u{rnnrrrrnfia;0.rinrrqq-
rislrn udrdaierfluarruinla flirfiacolufrrr:Liunnir lflulrn lunrr fifh nr:qqrf,uri-r

rrndr+iurirlnanr:rr,.on*itiru rarcljrvuarldloflflo'ir nr:::rnoernftrrlririr .r:nrnr zo

t sf rtufua,rnr:::rrotrnarelnnr::=rlsuurJ Class-A t:unr:ir6r,r;iuo{rYutf,o:ro reir.r-

tfiurir nq.!! hlo.rhugru:rnun:6u1urjx nnfrf,lrrnrir,rrfiurharrr:6oirogludenr r-z ll.,/
iu ludr.rqqCun"nqqrdrlarnr:::uoun:i':6rarrldfunr:inriu ornrlu n-rriu nr:aqr6uIou

:. , .:
nTr?:tugu831?.rlclnot{tnu[l arer: :g!r0r16'1nu

Es = 0.70Epal +P - R ,.....s.2

Ioa q rflunr:qqr6orirrrndrlfir.rirlornr:cluuus;j"ir Epan rilunr::vlr,rrrt1n ctass-A

p"n iitla p rilunr:iril un: R rflu ?lrnrelufionluirlrrnrr6arnlu lurn 6fir-E u r*rirnlu
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rflruusomruf,tr{uf::u'jrlriufirirvirl rJirrrnijrrrhn;rY#.riouilnfir:ifaXnfio{ uf,r4niirl

o.+ Jrviininrrntra tvmru (Irrigation Efficiency, El)
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fi .rfiufi rnr:rJyfi 6a::uurrir illnfrcnflitr 1 lrJ r:gnrrurrrnn.iri. ouuo uioajr,rrfi urir
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. ? , r ,) r, ,i i )^. r-i a , r-

Uln flT!qqtfiBu']fl1U [uqlUa 'tU']11flfl'rl! l!fl ll'llfl Ua10't llYl OUufi?1UA 1tj1l0l1tll'15lltt lU lO

- r-lr, r-i Z )
q,r dcnrnnlfirirlirurn:fi'!6uus:iinrrbirir uovriufirnr: nnlu{uioorrrfiutJ rfludu orrl
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Llfto'ru?fl'tn:: utln3 rfl lro: flt:3.J oa Ll10y t!u1tl4t,u'rtflYt5R1],ia01n [l
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. ':3. ntT Luu']yn.r Ldit'toq (Subsurface Irrigation)

4. nmlfi'rliturLuuo (Drip ra5o Trickle Irrigation)

o.r.r nr:bfiiurur6qdoa nr:tn ::m rurulfio:lr'rir unfitlou n n 6orir ornlfr6odqhl
Yt

luornrsufirlfilruorir en a{ rloufi'r yl:.rnr:rrrin:yortlro.oiluoliidr]ltdsJa ttnra"atrron ifi
a""'.^

onR.0 1uufi'lau ririauR'i1d'6DrRm6i.,ro,ili1slrufixAu::iJrJTfl r:r'ru[H.rudodo0o'touriiaan

tiJu 3 [t!!6?uriu 6a urufioastirfi (Permanenr Sysrem) lluLrn6ouffru'lfirfiu,rrr.ra':u lsemi-

portable Sysrem) unr[rLUrndoufi1ul6fl;.J1.1i.io (Ponable System) rJ::firi nl,rlunnlfirirrirr:*r

nrta :ymruuurdnr: or idrad:rwir.o zs fii as r a5r"ru6

" ',i6.1.2 nr: l ulnrrH )ou nrrrn Tvyrlu*uLfilfrri r1efl n r:{fl.riarl rioa'lfirir'lu n'[r]rufir6u
)Z r - ^ r ' q-Y

runydrrtr'trJ'lu6r+en r oofirirriuriruS o'ty n ru nrr [r{ rrrrF':6uar rrrri.raonrflu z ilnu ru:luqj 1

druf,'u 6a uu firirrjrruftrdurflufiuhqj Glooding) rrnruuulfi;lyix r nr:luiaro 6urrow)

n'o*.,urrflo'oo,ur: nu .rmnaan'[r]5n'ir u:la rfi'lfiriliufinrrr nrorrr.rSo'hi riofiffemr,rtllu
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)t ) c-i - - ) ^ , -'-fifiufirv{rv nnfinrruoloryr usr1fid1d'lro"cr:rfis.lrfiunirfi6uo:oodrrarlflri nr:aorrdtr5n-

ruuud,,rflunr:fl qra'uloon116rrnulnenlR (Deep Percolation) nrrqqrfi0fJfla.r? rlurldflo.!-

;rnflxo.rdui YrT'ruRlrrJ-

dfa.cnurlrfiarsoir.r 1lo.:fit uovlfirirurifirlnunr':lo ilrruhiuo6rYrorruCla.:nr:

v Z,6.0 RItOU:RUUt
- , i )- i -' , ' r

d',r'td'n drru{rirrirffd'e,rn.urornulr doirfiadvir l1n aaanl:Jo: finr': gqrduhJlounr:
:. ^ :

:y[$rJuBr:-i6!nnao irr0nftfinlf,l rflud'']u2u!1n n11fl qrfiuit rfi uxlniulirfiufr rnr::J ono{
, : 2 - c ^ ,t-i ) - a Z ). )

$1.t !RS01nUXflnll1!Jln1n{ 6l.llAU O.)TSr!flTt lrU1t',lr11nOUl0.3}11-tYl LUUlJ:iBYlf 
'llvllJ1flYlff,O 

lvftlt
- -) - ') - : ,,1 , ",a,t[r]1't0: n]rfl rulf, uvttI!] 8{t'},{1: 0n [ 1nun ttotratY]uljflf,lj LLtulllfi ul u1Y]RntIlulnna0.l-

fl ruluqjuSoo0a raouufirovrfl urli rr ru\ririaufi 16u':

lqnr:tn::mruuurfir6urufiufifio?rufl1oryt u-n o: iri r s rurri.:1u n t nu riru u:-l n.t

aantj nnrurfluirfir6u lRunoffl frrurnrlrnruiirJilr r*!rnvrafin'2r istdinr:tfirnru:':urlr
. irrntrafl roflflrryl'na,r::uuurur []::dlfioo6rsolarfiufi ufirlf,raia.rsurlrgundlrursosoir

0n

olufi'nnn,r::ufi ufi'rfluirfi16'lrloo1ilCto{rducirlidra6.:1ilo?:n!xondlxl rf, s fl'::ng
r-t .' r.i ,Lnanifn]flfirir[uufrfirxl: n tiriirluadl.li]lit fiyrinr]i lfrrrnrir'ld' rtiu uuu Level Border

uio Level Furrow lun:dfifillflurl:r rnndC[0.:nrr1fiin1'r:v !rurir6 flor orianlf,r]:: rnrfii
o11ufl1nLrflas !fllrrriarrYr.rio:;r.ru::ururi-r1f1fi6na rirr:"rfiuifiinrrr:nrolrn rarlrfionli

a

L

-
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c
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o

,ru:Jd?lixuluriura'rrduorrun.r rtiu Contour Furrow uia Contour Check hior:r6on1f,

'la rodifiavrrltrJorrorrunrornudnuu r: osrirlrirfionr'r n-orqr:1uio radrquu:.t1d untlanrs

fi .r1.otr.or6r,uil,J1r.6uriultf ifi r1f,tdr: ao or

A<6.7 l[nlralitul
-' r-1 ! ,

nrrffcs tddradr,rii :vffvr6nlrulu uanolnsia.:6ifl.16.:u'rdoeir.: 1 o"":ndrrufir{rl6'u
, : - t .ir - , I e . tr- ---unnano']l{.lnn2tn'ltfl,tu10?u Loun? L1jufi2 nl:fl Jl{ rlrull''r [o 3 25fla

r. nr:s.nlronoorrnr rfl uif fi1irrnfi nolulo:.rnr:tn ::nru if drlrur nrlnnt:
(water duty) Iau 6e'irrn Eo: n: o:lfirlr o no a 24 f?Iui n1'ruilo nnna.rflrulu{un:ano.rtaa

-iovrafl Lrornl: fl oJrfl uu1o3 NN lfl t yirly LnuoTRtn!110n?1ufl Tr6oiofiulunr:r.l:vuu'nrir
,'. - 2)c -r--i2. nm fl.0111rrlJu]{urzgu HuYriur161tr81h;nluit1'llJullulrnlr Lotuu'l i?nl?nl'lan

a!nr:ulutlaufuaro+irul ruornnlruflla.cnl'rLid'r (Irrigation interval) r,rionudruuotrnrfilo

lhilrrir uonornriunr:uuuriuufirfrl6lou nr:riuulu:yduooa,:.lou uiolu::o-rooarldlri :;:rl
nm fl.t{1lrLtlflnfla.iq ar ot fltutolnninirttutl*:n uqinlr r:xu-o iro,trnDo:RtlJ6ni1 ttrir]rrt

ufi'nn11!rfi1 ir'firfluiifi6usi1uil1.ril;ffiufi?iilldurnrn':rv rfion nud rrir:ro'rrnuorn:fiifilnr;-
' '' : ' ,i.rn rirflf,i r fi rriu ui.r un; t'on::rlrlurrilnrrffrn: fiuro i16unnagollu.r u0fl16ru iln t3 fl 1lJ]t 0

s. nrr.fl.c;lnruirra ir'nr:dru lrr rfuIo; rnr:ruror6n d,:nlrs $lr o: n:grirorr

drrata.lrnuenn: nr: o'onr:Io'l .rnr: oiau{r rov tira r n Ins6'a.Jni1:Jd?.r!1sr6'rir o:s,:tJ6,:ucinz
).

001110,t [oT,]n'r1 o'tu oa n nlt ionl: lrotu:1r'r': t]ul]61

n1',lRAfl1f fl1; R nU,r 01Tl'{ 0r: 10 JR1l n qrfl UUlt:JUtn .m nlnUUn n.)',llJU',lfl,l lulla {nlt
- ^- ) ) ,"- t

oofl]:H,rl'r! 11[auTsRn']T[[nl 1r1 lia100:on11afl1trHu,r ltflflalaJ,luo!t]:JR']',lon1:uo:u:111',

nna.nir ntnnr:6'onrrhi6noun:rnrEn n:Lilf'orru':lia i6nr:o;6odr.l1:6i '::firGnryrdr

udqfi'u

6.8 nrrJ:vliu$roflo.rIRritnt:
nr::sr0uHortallm.rnr:riurflufir{rriluuoylirrl'orriin nr::yriuHnriurilunr:io

- )"01] fl''rLTn1^:0tJ1tflrf nly{14in]Tr oRl: tfnnn111111''r ton'ru[!1xxluylli'']l,tl.ro tlx-a'lrl uann1R
C o - d, ., i r . - c-?uuua? u,fu:JuttlllY\1ntylafl1: L]1lj'LlT iun LlJlyr a Lu [6r01 uJ114:,nu fl'1l1i !n11 [tt-llag 1.lll1]:3 R yttr,lly{
& , ,:! )ul{ m11l',trurHff1j0iLoT,!n'r',l,6rflflD'16r lyffyttn1}.{1J0inrtff,lti't0.tr!flflBonflru[1,1eo1rn.J0oru

t-rdru n,:trr 6,:rirn:rruniu'jr !:: fir inrr.r:y ulr Jd'] (Distribution system efficiency) itn1r:u

fi:l::rfiu:l:: fivrf nrmro lnrrlfiir::oiru arur yriar5rn'ir rl:r smf arnnr:lf'rl1 (Applicarion

efficiency) i6 nr: +iru: ruu rri:;ffvrf ntnrr iirfi16n rirtuffrlulmriau

ornnr:rir:rora.r lcID rn: lLu rJ: r n p'lrlo': r nr:ra :yrrusruluqjlulnnui.:i

rl:;firBnrnoir 6rfirarrr':oo:rj':'url:t1f'6iut6'urnnlfl1 110rf,'rt :: fiyrGRrxnr:lf,rirla.rnt:

In:rnr:16'6n ro r ai rqru6tia ruur:ru6rnr: rf,ldufirfl 13 nn6nurn rf ru:"ulo:.cnr:ra:-l::nru
t t' .r.i "' , , )
[uru .] [t : tt:rL]tr : L]1u't[[]rlrH )o1l[[fi1 1]'ryflylintrli6rlnrl 50 L a: t6Iu6[1lu&2u Lx qJ ii

o

o

o

o

o

o
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rlnrnnrdiritlo,rRo.rE 0rfu{1,rCfu rlrroduao.r :gflyrf nrrrir.:11driruro.r1unr:r'rfi o.u

kn{nnln :cmruralr:rr'lurrnoonuullouldrir ::finfnrnrnnn'ir so uJairsuSiul o;u'u

lunruJfif06*flunr:urnurniosldoucirfiaonuu#,:orc,flr.o',:nroot,udg'r1il urifior:e:1f

lfirh: fi nr arvr:ra rlcn.:nn adr':riat lo r:.l ai rsu6

:116 o.z un: o.s rflunr:uso.!frufifirirnr:l:srfiux nua:H nfillf:-uralftn rnr:ln-

rh:vrrudrJr#.rda.rlla'jrrfluuriciradrlvirriu uciilfiurru6'rdrrl:cfiylG nr oi':11o.:lrnlnr:

fiirr,or:'irnr: ::rlufulfiilrduludr.rqqu{'r un::Jnnnlrdafi'rf,u.rrfinrloula'tln:.tnr: rtn

,ufiuooo\ttfi o.o rrrrtltnf,ldlu:funouluura':r:ueunr:s oirLi:J::finGnrxdir ua:or:

o:ufi1ril:-url,rfi1o1o

ftrnsofi#r:oirir nr:{os&.rn dlfldririnrlrtntilrirufrfiun: isrqiarorir.rrfilfi1u

nr:r.l?ur:lrnur:rfu uonrrno:rflunr:drolunr:lirlradrri :;finfnrnufir f,rl:rirurdrortl
t ri

B1rr010n tfittarl tuYlqo

t

o
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d

nrtr{d o.? rJ:vini'nrxlunr:cirrir trp Jrvint'nrnto.rnci.rn:r {ro) rl:vi'nt'nnttol:vuudli.r

(Eo = E6.E") lrnv tvAn;nltlrnr:Iirir 1nr; drriuiinr: tirrir lulouo.lriud

n-nuu vr o r6 u uov ii n u l#ri l ruuoi r.r 1

o

c

Conveyrnce Ef f icicney (Eg)
Continuous supply with no substantial change in flow
Rotational supply in projects of 3000-7000 ha and

rotation areas of 70-300 ha, with effective management
Rotational supply in large schemes (>10 000 ha) and small

schemes ( < 1000 ha) wirh respective problematic
communication and less effective management:

based on predetermined schedule
based on advance request

Fleld Canal Efficiency (E5)
Blocks larger than 20 ha: unlined

lined or piped
unlined
tined or piped

Blocks up to 20 ha

Distdbution Efficiency (E6 = Eg.E6)
Average for rotational supply with management and

communication adequate
sufficient
insufficient
poor

Field Application Efficiency (Eg) USDA
Surface methods

light soils 0.55
medium soils 0.70
heavy soils 0.60

ICID/ILRI
0.9

0.8

o.'l
0.65

0

0.8
0.9
0.7
0.8

0.65
0.55
0.40
0.30

US (SCS)

graded border
basin and level border
contour ditch
furrow
corrugation
Subsurface
Sprinkler, hot dry climate

moderate climate
humid and cool

Rice

0.60-0.75
0.60-0.80
0.50-0.55
0.55-0.70
0.50-0.70
up to 0.80
0.60
0.70
0.80

0.5 3

0.58o

o

g

0.57

0.6'7

0.32

Source: Doorenbos, J.and W.O. Pruitt, 1977. Crop Water Requirements. FAO Irrigation
and Drainage Paper No. 24. FAO, Rome.
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FLOWS EFFICIENCIES

BO o/o

0

o

45 0/o

o

o

c

Ur: fu 6arr a a I n rr d cutila: a-u iro .t ras

o

a

WATER STORED

IN ROOTZONE

FIELO
APPL ICATION

EFF ICIENCY

o
. roo

FIELD
APPLICAT ION

TO CROP

PROJECT

EFFICIENCY

ep. eo .ed .
6c

t4 o/oTERTIARY
INFLOW

LATERAL
CONVEYANCE
EFFICIENCY

e"r= vd /v, 'loo

63 0h

FARM DITCH

EFFICIENCY

"a=yr / vo,too

CON VEYANCE
E FF IC IE NCY

FOR THE PROJECT

LATE RAL

IN FLOW

56 c/o

MAIN CANAL
CONVEYANCE

EF F IC IENCY

ecm=vrru".roo

FROIV SOURCE

TO

IvlAIN CANAL

?tJfi 6.3
tntcnrsa"tUra
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t2oul.t

luu:Jnrvronord,riiurflulfio6uirurjuvnrgorr#urnr.l:snru (Fc) rviliiu 282 LrBg

rorfiulrornrr: (PwP) wirfiu 122 1fliflqn (Crirical Poing rrirfiu sol tufio PwP nrudr't
.t,!{'rvrl;:I rn0rYr1flu 1.3 rl!!Bn!12 tflo !u!na lJnrlar loulJi?,rn ll onYl.Juljo 3 too'B n!1o

'jr liaFu:Jqn6uior"'riuf{ Fc ro6 orrudnlouodoru,,,rnr',nuarorrrclo,:nr:rirlo?,toda

ro.l:irr r s iqlulrrin:16ourJ:rn36',ror:rnir,rdui

IN:1flU ntmvl f iural

rn1u6nt1lo11n ("dr.)

ET (tttt.rz{u)

10 20

3.0 4.0

35 60

6.05.0

60 60

c
!

e

5,5 4,5

c

ridruror lurorirfidfa,rlfis.rnnun:arrldla'rnr:Lirirfiixdvriolrildrur nrorrld

rarnnlrtrirunufi lr ouirf4doiriJnr0 16 arrun:rnr.l

,ttn
o."'rlut4u',ltfli1d (28 - 12) X 1_3 X O.7

irorlcmrrrir glqe rlorurdouqlnrrliri

*lriut4ttlt.flild*rufurlo:rn o.o rrrcn

a:r utila,r nr:lrtir

i:rJorurilouun:rnu

-"'riut'itt',1tt1i1fr*rufuncnrn o.z ruon
) t -'.fill!ln|O.tnT lyrul

14.56 X ,60

87 ulJ.

a7

6
ra.s lu

14.56 X .2

29

o

€

8.73 Slt.

= 29 UU.

= 7.3 1tl
4



0

o

137

n10u1.r

) -- 2 ,
luurJn rne nani.tliSulfindouiir,rrufiur olrriuind:snru (FC) rvitfir azf, uw

pda.,olnn: pwP) ryhfi'! isz pinqi lCriucat Point) ryirit! 3oZ ! fialn PwP fl1rrri1.!
.J,.1 ^q^ ,&

11rvr1lul1n0rx1flu 1.4 r., x:lBnf 2 r1180.r l1{!oauu nrlnr| lou lJ!1.! qqnl:u$nn'tuun 3 tnau

rrr16irriiaGu.Jnn6ufinluiuf4 nc xo6 nll6nlo0radr.flo,!nllr:rnuR!n'r1rrgio,rnr:irlnurodu

ro,r:irl r s luluucin: 16 aurh r n g ti'.rn r: r,r:ir,r d r,rfi

tJn'r1fllJ nrnlflut iuron

arrudnun:rn (tl.;
Er (uq/iu)

8 15

3.O 3.5

25 45

4.5 5.5

5o 5o

5.0 5.0

o.rrirururr 3rrrrrrlrfi eia,r1fr1uudn:o:'.r nr',ud::oon',:Lirirua:rJilrruirsni
ttrrlonsaoqqnr:rJnn Iounr:uso',n:rr',lnr:lfirirniurrnr

'tl'l

or',riufifiru.1tJ1i16' = (Fc-pwp) x As x cp

= (32 - 15) x 1.4 x 0.7

= r oo.o r:1./1.

a )"
olno?lrJnRriln'r'rnnnruuo rrnrrr:adrur nrnrrliufifirrlr\Idlo'luuria:16auri.rfi

o

a

c

Ct

?uYl 1- 15 lJ.O.
Z ). " r aa-

o1'r ljiu?lyrllt1 llj li [o

lufr ro'er u.n.
i .J. " r eu.

n21lJiuYl?iiu't LU ti t0
2UYr 1- 14 n.yt.

nrru6ufifilrlrtrllil6'
1Un 15 - 28 fl.U.

2 )- " rlo-
fl?lrliuYl?tiul l Li lo

?un 1- 31 U.fi.
Z ). " t ea-

n2lUiUXXaUl t! tn lO

166.6 X 0.0E

166.6 X 0-15

r66.6 X 0.25

166.6 x 0.45

r3.3 llu.

25 ult.

4r.6 UU.

75.0 l[j.

166.6 X 0.5 83.3 !rl.
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z " 3 r , a ir,- r - "";a
ilnl$rqlro1011 iuLqru?u1o.1fl?'tu8flu !1j[1uuluflt1v{ ttflt0lRnma.0uT 1a*u']Yrv{,

lf, srlr:nriuuri}urfrunlr stope lra,r Er ldriarn'ufi arn en n ulodlqoro,rn?r#u fi do ohirir

us;frorrufru6u6.i1o FC orn?:li:rfiuiro:6a':Li'rlrrf'ruxo e n* un:rJ3lrrufilfiluucioso*

slu'D o eir ulfior n n:1v{

i ur rudrs mf fida.rhinaao qo nr': rnr:rJ nn

D

c
c

13.3 + 13.3 + 13.3 + 25 + 25 + 41.6 + 41.6 + 75 + 83.3

286 U!.

adiornn:rr'losrliu'jr slope talra'uEr riur duutlorlri?{rlaua.tqonr:t}11u qn
, z ,) . ,3 ,

uaYfi'rfl?1 iur1joflua]1ufl11 Rn1a{ t Juf1fl13 thlt?11tr [iflt 1vl1l03,r'lB R?'1R'1Tfl Ttll U.nnlll1Le

" r eg
lur sn R1' [B1d a ! fll1J1', a Yl''t LoYl{ga.J1f
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c

a

c
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iunn 7

n-n r"o Ji lronir rail: c nru

r - - .) i .lu:hlluorrufrfiorn'rRrrrn'rvl-uti::yr'jr,r6u rir un:frt ldinnHnnrn'uarjrlntr.r

:i'r"r,r nl rrnrut nnru2 rul1:a!nJrl uhururl-r1u6ufirilurh:Iut{rio}it un:LFurornrrlilir

:ro.r#rl6arir,r1nf,r6ornnCIao,rasln'n d,:rirLl'arrnodruuor:nrrliotorrnrnnsoirdrulEunri

11Mrf,rJo'lrlfl ar:JBaa.r6uuor i rr runr:lirirlo lrillqiatir.rnn Cfa.r o:usunr:follirur urirlo-
rh:vnufis rllu::l!un:1u( n,rrrr::Jnn6lflufi .rdrrflurlrn ur:t:ilnfildoinnr:lod orrirlfi

" :."', , i. i- , r.
Ynl!l1U'tUU1nn,nl tXUnvt0n!fl2'[Jo0,tnTrllaiv{!olrjr,rfl']ul ru l? 1aL! uantlnudJtrlB h,lYll'ru

. ?r -: .,.:. .. , ^nTtqQtgultl lurSulJiout:?l1u0no?u tnoltflR1?!011 nu1o1t''LLllti.rl't !tJuoul,tu {fl ''r1rt ufl1t

soirLiirlr:fivrinr,rs.: un:iifisuuoufi'no r:rr:Cla.rirc6arialorirfihirnorirronfia.ruo:

nuJl;fl !nufl ,l1fi fl 11 ltr,!11{

... t, i ,7.r mrllloitno{2o?nu:ul utaau:vll-lu
),rr. rf,a rr tonilunl', n:i cludll orjr,rfird ur:rofifuri1ttn!fi{1n1, tvrrvrl Snad

z. rrior:l6vr:ru'irnfi rnlci:"uffi lrnsiloludlri{ofl rrllinrrdrursrfi'fi rlruo lsche-

dule) uiatrl

s. rlio ::Ill{lunnnnlr kiarirrnndla.rorlnrudiarnrr uo:ludr.rtrardri'muo

rfialfiuHunr:rJqnfildlfiutJadrlXndtan$flrhjfi0r,{s1o tda nf,n:n:ruirururlrfiril6'a.lnr:1f,
;",.,aara. rfiariluuulnr.: urflr uo::'r:r['r r.l::fivrinrr,lunrrn.tril (Irigation Effi-

ciency) uav i;fi ylinrvilunr:lfihuuu n'ur lFarm Efficiency)

s. rdorilur,rfinrruuialf,rflurn nrdlunr:rfiurirrirurinsn:lun:6fiinr:rfirrirrir 6r

iuagn-usnr}rrf,: rrgnrun:fr io!1an lrn.:n.l:!f, UI!n1[u1{ .l

z.z fi lenrr r-orirrarjrvn.ruril.r
:r. 1u::uunnaw.nlrnrulu{ (Main Canal) 6.loriaror:ttu:lcirl 1 fi orarrLr:n

1iilr:Isnflunnlorlr ldodr,rurhrirxarfir.rlnoars-uudnmr.fioarncrJ'irdrgdnBorgnr:lrn
: , -.r-ao oirurucir r 1 ui a ernqmfi 16rifl fl rrnoaa,r (Empirical formula) un:ld:-unnfi qrriufirir

,t.'td'r.roh aronrlnrf,da rn. rnonar (Head Regulator) oror:forlrnnrlonon (Check Gate)

Itr4ounandrircir.t 1(Inverted Syphon) aooornru lCutvertl viardrr{rur (Farm Turnouo

tjfit. nrflona.! (Tail Regulator) rrfl:6u.l

z. 1u::uuono+gau (Lateral Canel) $ianaa.rttun5ou (Sub-lateral Canal) 1ofi
- -- 2.or:o:loiiolii6a cn. rnooa.r (Head Regulator) riasoi,r{rur (Farm Turnout) :.Jcn.-

nrrnnar (Tail Regulator) un:6u 1 loa1f,ufinnrrofiroo6.:niunr:lorirluona rnruluoi

G
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s. drufrrnr:{oirlu:;riuu nurrioartluuonfl.rird,rrflulnr.h:s,r6lugilo.rnrr

ornurns'rifu inrrl{rrilurf,aldrilu{oXnlunnrioirlfiirJ::finGnrr un;drufinnFnnr
1{rnr:lf,rir uanrrni ,:arrdrrflufia,rlf,lunr:urj,rs::rludruirluuqns,rriru6,r 16inr:noir

A ).' , -'. t, -Z - ,uuurrpuiuu rfia'lfinr:uri.ts::rflutJarir,rgnfiar rirvriulor:frnr:r-orlrriufiiun-u1orJ::s 16

uifirrilunnlorirrfiooruour:nluriuuro.nir fio::torhfilounrir rdu fiaranurjoir
(Diversion sox) drCo$rrJhirhuisuila.r nr:wlirnr'o.riioriurr.rihir lHume; lfioi
rodaufiruldr:orn uia16onliroiariafoo-rfic:ndrrciol:J uciadul:finrurfiarflunnrilrtru

nluuriurirlunr:lodliq nz: r;l6inrn msorr-Eur ufilu nriruadr,ruriri.r (catibration)
I r .1 r .-snrrrararRr:lorh uns dnB rrl;nr:traraoirloan-r l hliarrlurnirulunlilflniatfiildo {B

arir.rl: rflufhr

7.s wrirnu'r-o rrjirrntilrtoJ:vnu1dotir.rl:
- i ):-- < .lr,- ,. , --q )Ziinr:{orlrfilfiTu lourTrl,Jio{dirrniuunrtrif 1ufrfc: nrirrronr:16nr:lo irr rurh

lunnaltn ::rrurnnor6n rfialfiraoof,alf,iriouuornr:ornl unsrflui66fiurtlirYuluilo1:Iu
.1 ,r-.. ' -2.
'din1rrroltlJn louJu 3 1[ tvrq.l oiu fla

z.s.r ihfimormill.Ennrd;rtr hulnumq lvotumcric trtow) r:rtolo0nni'u!?nl
)i. ,/r . -,; - :..ltllltlu2unu'r lvlnrnxo.rnr:tlJrtjlfnBo? $unna

dcrrr!-6 !r ornnlu n (6m/iurfi) 6 i- r] ,a .
lJ;UlffrYrlo tO (OlIr) ....-(7.1)

-'. -- ^ ! - r.
r?aln [!1ol]tulfi:uu (?u'lYt)

i6tnriruuriilr,ua:{arnr:rrfariatirrnrin Rrruurjudraglurnnrdlf,t6'firfo:Jiurornnlun

rasirlrirfiu 1.5 afirdalurfi uir:rarreslidru:-unr:lunfi'lrnn'jrdlnan'.:fi':u:rlirLilu{{u

rrnr61ifir:urninr rlrLiorruuriuourf,rfnr rn:r:1unr:trrrnrrhvrfuurftnrfi'q$.rlryr6yroslax

rrnnlorfldou istn ao.2 1urfi n'.nrgufirr:rr;hidcnrnr:lnoon, nrodounrulu r r o{trudl

rrarlunr:rn:1irrflufi,ro::rflu zo iurfiriJuarjrrios lufiruo'lr6urYufirdfarnr: z r:Ja{ttud

rrsiunrrfirdr r6!tfuj:c!ror ro iurfi un: l iuririrn:"u s ujofrsu5

lumr.rilfi :Ii lf nr:louuuii r:rlf,tonr:lus1uio,re (Furrow) unr ou#{fi'r:r r

a#l*,t nu,o.tirfi'aonornr{rdo (Nozzle) ucinvff'r1u:suldo,lau (Sprinkler) uiafifirrJdauir

(Emitter) udn:Cfrlu::uuulnti', 1f.i"tt.;
tirrfunr:{orirluia.lq (Furrow Stream; rirc;irdruvio (Furrow Tube) uia:rlrvt

rfin 1 fif,oci,riiuoontJ:lnrufirarir uiarldoulfirirluaotjr.6s:sn.r1:.flut'.,lorir o"qrl+i 7.1 Furow
- - E.- . ,i c--

tube sur:nf,n6'Jriqlrf,u.:nofio:1f,to Furrow-in flow u,nr:'jt ponding ( a) rriiafifio:

LhirrtrrtlLifunn:srun:srfioucianrrvn intake uridufi:ra.rr-jo Oonded area) rr iiorr.nir
trnaan lOutflow Station) oltiJtfi'rt intake rare o-.rfui6fi1rinr: oglid 1l,tf!flrlo outflow

a
:

3

o
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utl slope 6ur 1 uritirli furro]v tube rnrroluqjrio:r,rrflo urrcn'mrmn1irfiafi'r:rilunr:ne

ponding tvr0a outflow station 16

lun: rtfir:r{rrflufiorlo outflow uu slope firiorrrn 1 r:rarrr: lu :$fnm
166'.rurn.r1f1u1lfi z.z it'nnluola,nirLil6niudJoam,r fur:lunn.rlu ar{n (sump; dou

ufia:n'urirrioo l g.rinr ru&urirlrlulLr ufir{urrnr r:rfi rvurdsrrnr:tnn16'
) - - - lr , - , 2 ^rfio,rdru::dufi rrhluriar,r'nr:ciau 1 n.fiururfiuaauli',rr6nria0 uf,r6mslr,rnnltf'r arl

rihluqlfinntoonro,odauiuld nranmrodoudi:irfi'uf,ufirnl pond ir?nraanurrn r us
orrrnoroo:oiurirnfaxauft.r (Lip) o-.rriufiuisrsdrfiuaan!rr:rfia.rraurlLiifaoiqorrir

fir:*r16' unsiiircUifunr:bnfilirrnrlunnrn:rrirr6rtfrodr.nioufiso ro turi tirulu
nnlunfilElrnrfal (1f,r':nr:Jr:lrru zo iurfiuiorrnn'jr1 un:f,ufilo,r sump rlaun'jr s rvir

,uofrt 6fio mruanmtfldoullo'j"ntarl d!0fi,r16 drlr:-u1unr:rr furow-intake rate r:rliqrlrnni

orlfi:dociotlti

1. Furrow tube 2 a'q turo y' s" u12 7s .du. drl:-:rrrcin: furrow dtylu inflow
. -& , :

statlon fl -rri!OOOlqlJm nrfl?:Jfl rin1l lytmla,tU'l

z. tnirfifmurcnuuuau z 1:l fl?lr1 ie2o fisn drrfulifi inIlow uns outflow

stations.

s. lrrft nr{urrnr$iaurft nr{oia z riou druiri'rrrnrfirirrfll{Il
4. ulfin1dnrTau Lfiirufuln elapsed flow time

5. nTtl{nlUlUlJUnnnAIB

. i '. Z l r- i
7.3.2 filnfiIrl:',lla rto.tfltrllout ltc llnfiulf,cao{rl{u]

iiforlruuufilu:sduu nrur (on-farm) \jciarfiaulrnrin looroxr:drfrr(n1
. - ^-; 

a ,)q-Z
lvur: [anrsfionorniliru rioarrdlo.rlf,roia,ria:rarur,r urirfiahirf,arrn ru: oiun:rfia'irurr-

i--: r--. -r- - Z
rllulltUUnAn lflfuog [o t1l1tcuf,il{o 0g?o loBfloaflu

-)' - r L r .i . ) :llnrqrr0nll 0ln r fl T, l11fi1Ja.ru'r 91 ]u1ar [o 1o $u,r n 3 rYl1R U fl? ur rl ? to nglo {n1! [n $1
- 2 ) --q z - - : : Ja n1g}luYtnul00 luulll0.toln fl !t]fl n1nl|onR'r3uflu1ljo,t11"t,tu'tuu

dcrrrnrhn (l'fiuri)
a

z ) -- ^. " )
fiufiuriroo (r'?) x nrrudlofiri (rr,/hrfi) ...(2.2)

' '"r 'i - - *,6*1otfu rhlcilosnr:lolotil41 .l t!uolnuyrlytuYlllulonl0nfisonfiton xloYll.tul

arrlfin:ro.rrirlosrn.runru 1 lnludrrsri.r,oru ,rlor",.,rlru'u :iaar:::t:lun: ddrflunoa'r-
': q-z)--) - wlurarnriiuri.:IoufillilR in|1UB3fl lofrouftt0 UJnT' ttY{UYrnUlOAntLRn.:a{ IUUU:Jfl Afl :1n rvn'

uf,r rlnr:io:noqonadriunno.r hirrnfiriatr ti'ofu6.rnr:rirnr:r'or3'rluaurufilorfu 1

6
o

0

G
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:!t ?6n1lult 1lo{fltYlldu l

r. ifloloulf,viunou rflui6fiiruueildeirlorry ur ru ilguooulunr:f rri.rdia rflon
, i ) iq-- c ' lNZ - . i ,, ) "-,1n1t6n nl]Bo1a {nlnul l unlluu'l2onlro 20-30 Llro': yr.:u1un!fl11rlr1?1ja.rfl:srrfl1r'] flur11u100

la,:nroi.,0s6'alsdrrslonnootirl hififufitis:n:.f.r ufir6 rvlrnr:i.:rfo nn?1.,dr;ldlovi'r.:
: - - ), ), ).

11nlaHlJfruffn 1.2 ruor rrfi1nuLlfl1Ylfl'[Ban li tunl:8afl nln00nr.lluriafllun,rituiYlnluuo

orru15:la.rrjufr aaunlxRr: uff 1iT :rflrr1no1n1o!i!6u6lonriruua ..(r.s)
ia

L1fllYr tn

; a ) i. : e X '- -rlao:rffuur|uolrrri rro6uto.rn:y uarir'[urr.:rirulu aliuarifi'urf,oto,:viu lfrrfluriuoatruufirfr

orrrr5rrq 6rto,:n: I ua dr oy rrirfir n':r rrSrlo.lrjun ruriru o.eo ri$u: fi z.s

--., ; - : --2., ^/'z. 1r- lfrnSo.lion: t uflli r (Current tvteter) i6firflui6fr0a!t"!n"u'jra rrir: nlilo
n:ur5rra.rn:: uarlrluyrr.rrirrflold'uriurirfiri nrur:',- r:o1ro;0,!iaflf,lon:;usrirludrrirfii

c t .,'.tnl'ro m0r Lrov ruyr l nu 1yr [1 'r i y rr n']1i6l u:.1:Jlou 6D.Jr'r': uor'[rirgut:a r
roio.:fla':ynoro'rurrurird'rp z aru 6a nrufi rfl ulur{or.riouu!nriu (Cup Type

Current Meter) Llaydlufi1fifleqruuo'n,iruru:alnr:uruuro.rhr{o Aolullid,.0 orlur:,
ro.rn:yuarir o: rvirfiudrutu:arnr: u lurLa.rlur,{oo oreiracirn*ll:.1: y f,r i !2n6i?urirn,rfi',i1u?s

i,ruii{ rr6iLoux'rni:ilnr:r.ldruiurfruuolrurSllta.rnr':'nrulaiur{orfluorru5rna.rnriugril ttfi')

un'!lu'torja ,t tuvt o

i s { - ". " -ZR.ltdlr-lofl 21Irr110{nrvudulgl'rulR:0.t mntvlrflut n:yYt10nu

fl. n'nd1r?on?t 15rrorn::unrir o: Clo lti r:reot luuiCi'ox11.cna.i dl nr,ti a d1a na n

)- - i .o:iuu11100inufl''t:1n $nyfliluantulu1n1:1ilJfl']1uaR 0nt lll.lnuuu,:u1fl1T?i to

-.1 . .ix,--.i.- I .-i11. lir,rllJ 20: I u!lJ.to,t01R't u .t ll{ylu,t tLluJ:N naRlll{uu.lluu0H1u't In3fl'1lluo10
) ; - i ;- -ffo:usauro5a.r{on:r ttflli'roluoi r!Lx ur: s u rrioiort unirua.lucin:da l'irinllnir,rryirlo
ufurirnr:riufinlfluuuu ai n r'r 6i T i or.li lr ruri r

o. rirr#o$on:: uarirutiaunilrluirun:rliuli'rcria.rlom;uniloqjorr1ofidlxuo
t 2 .- )

hi'uIu:a.Joj.rllufiuona.: uo:h{roia.llo n:y usrir$luturrasltutufi:Jorrrrirroln:; undr (60
!-
6'rornflu::lCl'orrr.l) 15unirnr:dr:roorrurilro.ln:sttcrirfrooudauroial rtoiooir fiRiln

: J:,, a C!. ,q - i ",nufiaa t0nh?u 111nttnu]lu.ru 'r11!n1rr RnIa.: anO nuutytl L0 rL6?,Uuyl nfl?1!Ffl i-,ma {?ia,rri''t tiJB

LUIN
.!. nrrR'1i2onrrur5r firorrl6n:ra$rrir6.:riunna.lriounir oo su. birl.rnrrdlr?1

d::6'rnrrrdn o.o ornfirrir uns6airrilunrrr.Jrsrrldurorandlriu firolrrdnro,rnoalfiu oo
- r!" " -' - a ^ i - - ) !glJ. l'ylyr"] nlTfl'r: ? iyl::n!o1r Bn 0.2 LtB!0.e ntnH2u'] trd?x]t 2 narllufl?lljtiltoduxa.rf,n6.!
I
lll{

e i c r' i - i - - -0. fl1llltt1ua,tn:3 [fll{1i!y'1T [!ln:?urfl:aJ'IoflJ: [flu1rlIu [n! [Rorfiu nd0J Qlu
.J i -' r -,1.firn5o.:flqqru ttno.lirn:ruvruufi:aunrulurrnrfidruuoluor:rlorrlrfi (Rating Table) 6,:

nl uo! afl:3!r?'t,t 40-70 1lllYr
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o. nnd!rlarurft nr Ii6ldrrrnrdrucirf, u,:f,qqrruiuqo ufirrirdrururn'a.:e'qqru

lficn.rfiudruru:auun:iurfifiriruuolunr:r rotrurSt un:6 unourfrnri'urroruqnriodura'a.:

itqqrurdur6r:rrlu

z.s.a ihrf,uJiurornulnotoljrlnun:.r

luiie:lon rirrronr;rc6orialnrirfi fiaulilorirlu:s6'ru:ln.rur 6,r16'uri

r. rJ::rnvrdruloril (weirs)

n. Rectangular Weir

n. Cipolletti Weir uia Trapezodat Weir

n. eo'- V notch Weir

z. ::rnm:rm-ori1 (Flume)

n. Parshall Flume

1. Cut-throat Flume
- '" ;-g. aror: iorirfi ih:oi!cir,ro,!fi (Constant- Head Orif ice)

q. anrfrnrir (Siphon Tubes)

s. irlunvilrrnvia (Trajectory Method)

r. rl:vrnnghu:-oir (weirs)

weirs rijurnialfiotorirfifiglltfi'u rvur;iolus:rdronagun, : Ioaars'unr:rh6'"rrir
.;- ) ' ) c- 2 z " i a ^ Z

lll tltsHlUianl!n! (Yllnulounir:urYluuuau) Yr0R [uqnrJuilnflqf,1u11,llafloa.!to! uano'Ifl1r

dfarih:or"ufiunncirlriuurnyron uotr::u?rnolur uoulInsyrruur narirlr,rnriruda,ruo:lozto:

Cfarrfludnnnr: Free flow

weirs uri'laanldrflu z i:;tnroudnuru:lauta.:daruou
. )^ -n. rl':r ravrfiiis'urllunx (Sharp-crested weirs; fiul1f,rirr:*rnr:lorhtn :srru

r. rl:;rnrtr's"urhul:ioluio Broad crested weirs L.ifiuldrrfr-r1f,1Bnr:lorlrta-

::rru-...:!--a,Z-r-a
Sharp-crested weirs t drufulnrlru'ufifinu ru:6'qJ z.s 6.1:.1:: nafiiud'ralrir,5o

- )-
ru6n uianour6n 6liruror:ro:gru m't nrarofiJoJdo.rtlouo;our.niolndr r /4" un;::6'urir
-lr - - Zr,
fr1u a ruii o or n s'urlr urlr'hj Ll1[5 u n Head (H)

, ., | )-rh0foliltlitiuflu alnllu'taofl lnllJll 3 rllnoluflu na 
,

1. Rectrngulrr weir rfluchulolirfiidoluolriluf,ru6alfiusir fiaifiufilasjo':

auluru::rd':-r uwdru{r.rd.:ornriuduia.l finru;nrr1r',nrflu Free fiow o'qrJi z'o r-hlrnllr

rr rr: nrirul ru'lcior n n o:

o
o

a?

C

t

a
rfio Q

L

H

o.oi 84 (L - o.zH) H' s

Ll',t u'r uu1 Luu8slr/?u1m

nrrNarrra.rn"u ru tilu "r'r.
qrrun fl oo ;6!tllufi as*ur.lrui.:loilo6.:aqi6rurufi arir

......(7.4)

rfluisu:odr.:riou +H tflu qn

li,.rorns"urhu
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nlfllxrr0n:1! ilrrurirrirudrunrrnruroorrun{rreir.r l riafoiirra,r FI ldiorlf
;-

oTt'r.Jt4 .1 v$ai: l,fl]tn']111 La1taJn Lo ttll

#rorir.rfi z.r

ottro'fitin,l:lxftnaolr ldischarge) ru Rectangular weir lJutonh{ 45 {r|. IorJlo

H 16 rs tr.

linl
n'tflfl!n]:fr 7.1 a = 0.0184 (L - o.zff 1 

g'.

= o.o184 (45 - 0.2 x 15) 151s

= 499 flfii/'lll'lYl

2. Cipolletti r.ria Trapezodal Weir rflurJrsfrfida.ruourflutfio: s'ryflulnr,luX

6rudr.no.lrio.ruor.rfloruaro 1:4 (:1!. riol oqil z.z 6uJ:-ur nllrfilnnairusur: nrhur u,

16'or nsn:

= 0.0186 LHl.s
,.:

= lJl1.110r1l1 l1lU8fi5/2ulYl

= orrr:n{rsora*urlru rflq qr.
-:- n?'tuR,fuanTIo!1{ ttuuo?.l'tu luu su.

......(z.s)

1urflo q

tr1fl'rr'r:0nr1! i ur niritritur^hu ol lutooxr nir.i6ir.r 1 rflotodrlo.: g lqi ior
)flr:dru'r Lai uiaoroar L{Err:r.sfi z.z fi16'

3. oo'-v.notch weir rfluslrafiiria.lunu rflurfio'l n',r,udorurol0 oior.lfi z.s

nAlflodi;11B1or6nun: runnr.r :ia6la.c v-notch 6o inrrlsrur:ntoldny r6uonn6'a,rrfio
i,^ :

firli lr run r:1r,r nriau l6r iurnuirnrurlodruinr'16'ornflort

o
D

e

a

L

a
luria q

H

H

e

= 0.0138 H2 5

,.:= !1 10r!['] [Uq8ftt/1U1r

= orrrr .lrro 
't:y 

d'uri., rr.rfi a rorh solo.ra*u rr rfl ugr.

......(z.o)

Lirfl rxrro'r,nru iurrurireirudru nrrnurontrrntrrcix 1 rfi atorirlar 1o

nTtfilu't raJ'I.1:aor0nt[!o11lnYl 7.3 fl Lo

H loo
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nrlln 7.t rlirnooirlnodru Rectrngular weirs rfluinrr/iurii

,

e

Head (H)

,U

fl 11 xnll,na'!Hq,u,hd (L)

30 "dlj 40 qu 50 {u 60 su

5.0

6.0

6.5

7.0

E.0

8.5

9.0

10,0

10.5

't 1.0

11.5

12.0

12.5

13.0

13.5

14,0

14.5

'! 5.0

16.0

1?.0

r 8.0

't9.0

5.97

6.9

7.8

8.4

10.7

11.8

12.9

14.0

15.2

16.3

17.5

18.7

19.9

21.3

22.5

24.4

26.2

.27.7

28.8

31.6

34.3

37.0

39,8

8.0

9.3

10,5

11.8

13.2

14.5

16.0

19.0

20.7

22.2

25.3

21.1

29.O

30.7

32.3

34.0

35.8

37.9

39.5

43.3

47.2

51,0

55.0

r 0.1

't 1.6

14.9

20,1

22.1

24.O

26.0

28.O

30.0

32.0

34.3

36.7

39.0

40.9

43.0

45.4

44.2

50.3

55.2

60.1

65.3

10.2

14.0

17.9

20.0

24.3

26.1

28.9

36.2

41.4

44.4

47.1

49.5

52.2

55.2

58.5

60.9

67.0

73.0

79.0

85.3

e
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fiurid ?.r Jilronhltorirv Recrrngulrr weirs rflu6n:/iurii riol

o
6

o

Head (H)
glJ

nrrrn{riao,rf,uelru (L)

30 51, 40 tll 50 51, 60 6U

20.0

2r.o

22.0

23,0

24.0

25.0

26,0

27.O

28.0

29.O

30,0

42.8

45.7

48.7

51.3

54.7

57.0

60,3

63.5

66.5

69.5

72.5

59.3

63.3

67.5

11 .7

?6.5

79.8

E4.6

89,2

93.7

98.3

102.1

75.8

81.0

86.7

92.2

94.8

102.7

109.2

1 15.0

't22.2

127 ,O

133.0

88.8

99.0

112.3

120.0

125.E

133.3

r40.8

148.3

155.7

163.3

o
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nDl{n 7.2 rJiuronirlnosiru Cipotl*ri weirs rihim/iuli

Head (H)

{U

orrun{r.no.rn"urlru (tl)

25 {u 50d 75 SU 100 dtru 150 dU

1

1.5

2

3

4

5

6

8

10

12

14

18

20

30

40

45

5o

0.5

0.9

1.3

2.4

3.7

6.8

10.5

15

19

24

0.9

1.1

2.6

4.8

1.4

10

14

21

29

39

49

60

11

83

1.4

2.6

3.9

7.2

11

'16

21

32

44

58

73

89

106

125

114

229

1.8

3,4

9.6

15

21

27

42

59

t-1

97

119

142

232

305

391

477

511

2.7

5,1

14

22

31

41

63

88

116

146

178

212

249

349

458

571

705

442

986

e
I

0

()
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nml{ 7.3 irroru:r1nneiru 90Y-notch weim rilu in:/iuti

c
o

6

Head (H)

s
rl? r:r nnir

not/'ru1Yl

H

qU

o
R0r': /11r1?l

H

{N

a
nfi: / ltr1fl

4.0

4.5

5.0

6.0

6.5

1-A

8.0

8.5

9.0

9.5

'10,0

10.5

11.0

1 1.5

12,0

12.5

0.4 5

0.60

0.80

1.0

1.2

1.5

1.8

2.2

2.8

3-4

3.9

4.5

5.1

5-1

6.3

1.1

7.4

13.0

1 3,5

14.0

14.5

T 5.0

r 5.5

16.0

11.r)

17 .5

18.0

18.5

19.0

20.0

20,5

21.0

8.6

9.5

10.5

11.3

13,3

14,5

15.6

18.3

19.4

21.7

23.5

21.0

30.3

22.0

22.5

23.O

24.0

24.5

25.0

26.O

26.5

27.O

21 ,5

28.0

28.5

30.0

31.0

34.0

35.7

40.0

12.7

44,5

46.1

46.8

51.0

53.8

50.3

56.7

61.5

04.5

60.8

49.4

0
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{odruunhnr: fi n tr+hu'hir

-- z
18fl1'IIUOlJOitU

t. s'udru$nsaau{r,rdairtinrruoluws:arnrfu urrnfi'qnlnouur\irfiu r /a"
- t: " a- iz, Ciroron drrhro,lu{r ru: l nuna u:.:nu n: rurnouru nr n dtriyr".l

- ^ i - , c-t r i r : !3, no.:flonuflu lu lllodalnfl:JYlf,?l1.,n1, lylBIa,!u't lul] t,tu1uu ttn!oqlutlufi3du

l. narurrfi nriif riju Free fl ow 6oL{:: niuvrr lfirurir elr nir:r eYun"urho

s. orrldnraoir6'rurrflarirdrfu ru Ctorinlrirloun'ir z ryir ro.r Head ucifirrflu

tr[6 otr:hiq.:61 sH f.rdrfiorfiar.E!',*nrouuuur,o*fioo,rrhr 1 iurn'urirrnnnoln,rurir ro

un:laulo ifl'urhsacCtorvir,rcrnn6.rrtlnadrr irlnslrjrlaanir zu firJilrrnil (e) fl.rEo

o. nr:r6onorrugrrro.:a'uclru\ aun'jl su 1L > sH; o:rh}.r'Hnnr:fonnCio.l6iu

un: H or:srarirrfar s qr.

z. 6a,16odlrs rlor:o-u;1k1dA.r unsrir.rorn e nfid.rrhutlrr,:ruiorirhiriofl n'ir

4H fi Q {.rqo
8. hnfl,t lunlflo,tn1nu1 $:oflao,tYtfllnrijtl::u: t uoun11 r0 tyt110nfl?lunirn

tlorsur,hu

firnr:fiocflr.hs rflul ar rLd rruo o-ln drrldrLrn fir o rrirl: fio;inrrlonClallunr:r-o
x ,c

l|lnlutYtlUU

tofl llaul0lfl uta.!N1u16u l

firlrun:6o#l ruJorirldadr.rnn6o.: e:rfluarnr':lorirfiair.:iru uaslorlrloiruiudr

6*ourrrd.l flo lfisarnmnadr.riiruru nr:ln;rloudruavfiox nro ::lrnr z-s r oir.!'q6 rqi

lueu, uoi.: .1 ufir o:ft ot^rnror.hsutru s- lo ujairtu6
, - i ,i, ': d'x , & a

{ordtnra.lt.Jra{nriraqjfiir tdrfr'lunr.iruriufio:'rauurn fl:nouil.u ron aI ui r: runrirrlrs

d{!un'5 tr ovyr''rlfin]:1 1r1:ultuR'D tllf,la.0utiln1f 6rnnnt1ltns'uqaLfl:'r€r'lt lllualn o0.luflrl
r Y.l- i

flfl1+'l1lu]ouR:llTul IU1A,tql: naUtfltflaU Ltf,']1llaEnlfl'll LUStan lYlrv{ ilu

laolfloanaul.:Trrnnno firdla.:nrIi'nr:lqdrnndo.ifrso orfi0.rlfr'lunurr Free flow
'" ).

i.:'triruuys utirvr':'rn1.rd1fr Ialr!Blorrriotr 1rn':r;o:rion:dehun:Jfr (Submerged) vlr1fr
- " i ),

n r:1o arr r ri rd r fi l.irudo r un ulri'[drir fi ui'o? 'r

2. Jrurrnrr.r1"qrhuuu Prrshsll

Pa$hrII M€asudng Flume tflutcnf,a.rialorirfi vr. R.L. Parshall lCtflu$h:6ui
, )-
nurlorJ ?\.fi.2463 touootuJo.rrJro1n Venturi flume 6ido t Parshall flume loirflurcria.lia-

lorirfifirlrlf,fiuul,{ir n101u?.:nrrna rlrru rfl:rglfiHnuuuau[agforirleiunruluro 6o d.ruci

1 1/sec iufin 8so m3lsec lnuB parsnatt flume lutotil.! 1 os.tl!6i zs ul. au6.o ts tueu

e
c

o

0
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fl #)n1:to'l Palsholl flume

Parshall flume lddrul:-rforirluvrroirrilofiifirrirlunrflu6s:: r:rfiori': Parstrall

flume 1umr,:irniarlrrarhfirflu control section tiru:-uldtorlr duJ::nolfirlr, udrfi'q 1

e Rru 6a

r. nrorurur'fi (Conyerging Section)

z. eruoo (Throat Section)

3. Yrln looon (Diverging S€ction)

Iou nidruto,tHru rfil: nnunr:oirLin.rnir:: rYurlunoo.r ua:oqjluulr:rrld::Cl'u

a:u Throat rflr.naui'uoldso irirurrnadr.ro{1uuur6.: ducroa,l nr:lo${rona{ Flume

lttoornnrrun{r.r:n.: Throat i unsgrufiHruaono:idunrrdnrlilun:dufi Raal orr4rJfi r.s

rirufin$1os-0fl rurrn:',truolunl:rrd z.s
.i ^c -- .rlar:riodr Flume lunaouiaandrufir riro:trnriru throat 6ripJCfnrfinn'jr

nna,luiaq r:firlfiriofrnu nr: nr:lunarol:rflu Free flow uio Submerged flow tlru:"r1u

ald Free flow o;rir1firiool:rdnin qn (criticat aeptn; fi'nrufiunufi'qo:ru., rtu-. uur,fio

Hydraulic jump vrr.rdruri'ru 6ruarrl6nlorirrnls:ufir-urrir ua o:urnnirfi'tnldm,rrrufi

ruoudqo 6a Hb ralo uaylfaictiln?u,rio,r HblHa ilfluraia.rdrfluo'jroyrflu Free flow uio

Submerged flow

nr dfirflu Free flow a'o:rarqlo.l Hb./Ha (percentage of submergence) aqlu
"-r,^,.","ornlRluilno trrnunrrnruuon.lnal fi

o
c

turqto.t Throat

z.s 6,r u.3 m:.

15 0n 23 SU.

30 0.r 240 {u.

IIb/Hz

0.5

0.6

0.7

o fl1i41n Hb/Ha urnndrfifirqllol{fi otrflu Submerged flow drlfdun: d Free flow riu iruru
rirdrirr" nr*. rJaru4uaqjnirrr."oe:^ rnir.rua r flumc *nr Ha o-i.ralr fleulVuf d',:qiottfi

n:runlr{so.r Throat

7.5 5 .

15 qU.

23 5l'.

eo 6.! zqo ryr.

a
a
a
a

duRl:

= 0.142 HaLill

= 0.262 Ha""

= 0.16o Ha"'
= 0.018 w1 026 

Ha1 
s2?

......(z.z)

.....(i.8)

.....(?.e)

.....(z. r o)

a = llf U 1 011{'l tLltl nul / ?11111

= fl?rrntl.na,: Throat rflu qrt.

= nrrrdnrosirfilol6'unda Throat rflu ru.

w
Ha
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rdoorru:ornlunnli.uutiru:"urrrircir.J .l xa.r e ,dar.:l, w lrnJ Ha ornfr!flrt

1.7,7.a, i.s ua: r.ro tdri, rfluor:r.rrfiaosl6yr':rlrircir,: 1 ld loa:ror5r d.ror:r16' z.+

riruirrn dfir::durlrdrurhl Hb qJiu ourfiorflu Submerged flow 6rururirfi'riru

flume rruloriln 1 r:Cla,:rinaand'rurna6rururfr dlo: irirlrnfauu6'rurilurnlo,r Flume aon

olRflunrr 7.7, 7.E, 7.e un: z.ro 6'ofurriafiorJqur{wrnnz:ufinrdl.rll1firfiorn d submerged

flow tg'tt

{oii{oro'uto'r Pershall fl ume

Parshall flume rtLivlrLirfia:lqrrnrrnnn:nau{r.rurirruiaun'udrulorir::rnyr

rirr 1 Head loss riniuriaulrn riaulialrfiuun-r rutorirrfu Parshall flume uulr Free flow

cilfio Head loss :rrru zsl lor ra{orirrrirrfu uciadri:finrrt Parshall flume fiSiorf,u

rn16'jT inT nrur,r,r firli:nnnlu{rturnianr:riantr,runcioci,r rw:r:fiaunnlxfisrd0ornrnnfio.r

luf,orirucirr 1 lrnn'jrroio,riaforirarir,r6u 1 un:hinrlr:nlf,iuriu Head gate uiarJ:tn-

rnona$6'

a-!nl,laonllllallGnna'l

nrrlf,rrfa.rtorirurrfi f,ofid',lYqAuo',:r6anu.rodrr,,u:s urh.rrJilrruirfi'fia.rnrrio

rdahiloffilrnlLldnrli'dta.rnn Ioulu1f, parstralt flume filurc1u{uo:ux.rriul uns

dryrurngri'ufiu flume Liqn6o'nrlarrrC[oonr:

na0nd[']adi,rro:{a uu:rhfi nt:rJfi rYfl o-.rdol Jfi

r. duuorji rr onir s w oifi o.rnr: lo unc drrll rBurnl"r!6n::o,rrirluo na.r ui o lo
orrlfir,:ra.nlrluana.rriaufi on',: Parshall fl ume ua:::o-undrn:roofi l:fi orf.r

z. firrflutj16' or:il, uuo1firflutfio Free flow

s. drruoauro1la,t Parshall flume uflt Hb/Ha [n:dlu?tuu1 Head loss 10u1fi

iarrudn:raltirlsnno,r:ruir Head loss Ljrfiunr,usora.r::Cl'r.rod.: loirrinci,rrr6a.:lnrir
" -ta. druurn:n'ufiulo.:rr*nur'[n (Converging Section; ua:llouJ:-ulrttagluuuz:ru

Lan:ouLn00fl0a,t
" - ^ " ) - i 2c ,i . ?r a is. fla,rflon.rrfna,rloulu tu?l1.rnaq tuuu?1n., un;u'] !uo loulJfl?ltJoflBI1t(x0

(Uniform flow)

C'
I

o

o
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nrl' l 7.4 lu(n{Jiulouhlfl .rilu Ftume r"qrirrio Free Flow

e
t

3

Ha

slJ.

olrutroar Throat tflu E!.

7.5 15 23 30 6l 9l

lFlr turir ru 6o: /iurfi

3

4

5

6

7

I
9

10

1r

12

14

r5

16

1?

18

19

20

21

22

23

24

25

0.8

1.2

1.7

2.3

3.5

4.3

5.0

5.8

6.7

8.5

9,4

10.4

11.4

12.4

't 3.6

14.3

15.8

17.1

14.2

19.4

20.0

1.4

3.3

4.4

5.4

8.5

10.2

11.6

15.0

1?.3

r 9.2

21.2

23.2

25.3

27.4

30.0

32.1

35.2

40.'!

42.1

2.6

4.0

5.5

8.5

1 1.1

13.5

15.9

18.1

21.1

26.7

32.5

35.6

39.0

42.5

45.8

49.3

56.8

60.5

64.5

3.1

4.5

7.O

9.6

11 .4

14.4

11.1

23.8

31.0

35.0

38.7

42.1

46.7

51.2

55.0

59.7

64.7

69.8

14.0

79.0

84.1

18

2A

41

46

52

68

15

82

92

100

108

117

127

136

145

155

166

34

41

51

60

69

1A

90

101

111

122

137

149

161

173

't 90

204

216

234

244

I
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orrl.ri ?.4 uan.rJiuurirlnoti.lu Flume ihirrio rre rtow tiot

c

e

Ha

slJ

ntrrntt,nal Throat rflu qr

7.5 15 30 61 91

rlilr rirciru fio:/iurfr

26

27

2A

29

30

32

34

36

38

40

23.3

24.4

26.0

27.5

30.3

45.1

48.1

54.0

57.3

63

70

76

82.6

89.6

69.3

72.4

16.1

80.7

85.s

93

103

110

121

131

89.0

94.3

100.0

105.1

111.0

122

134

146

157

170

176

186

199

209

220

244

210

290

320

350

264

21A

298

313

330

368

400

440

480

520

0
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nr:rrfi ?.b lruroa"odlxugrt glulrovdo.tnlrrGlrur: or"oJirnrurir mr Psrihrll Flumes turooirr l

ruroRrruntr.r

Ian Throat

{u. (w)

tqr o s'o s ru un o .r1u1rJ fi z.s rflu lu. fl11!fl1X1'0tOrl',r

n:d Free Flow

B C D E F G M N R
rirdrsn

l/s
ftlf,.tB o

l/s

15

30

61

91

122

(s")

(6)

(e")

(i')

(2')

(3')

(4')

(5')

311

414

588

914

1016

1126

1321

451

610

864

134

1495

1657

1794

1943

178

394

381

610

914

1229

1524

1429

397

575

845

1207

1585

1937

2302

457

610

760

914

914

914

914

914

152

305

305

610

6'10

610

610

610

305

610

455

914

914

914

914

914

305

305

381

3E1

38r

451

451

57

115

115

229

229

229

229

4r0

410

508

508

508

610

610

0.11

1 .50

2.50

3.32

12.1

17.6

35.8

44.1

I11.0

251.0

457.0

937,0

1427.0

1923.0

2424.O

.19 .! a ,G a!l
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n-rotir.rri z.z nr:drur rutirll:-:.r Free Flow

Cfa rn',: 6odr Parshall Measuring fl urne luana rn ol.,6'i o"'on.', rulrouo.r lun ar,r

(t: oooo-r: aooo) ir-6urrurirfi5os.:so o.rs r.frurfi riaufto#r FIu-e rirhnso.rdn 30 {u.
i Free Board ro gr. fia.rnna.rnfi.r o.3o r.xfii nroo'rutrl I : 1% oy61o.r1f, Flume rnnoryirl':

n11100fl,w1e

Parshall flume fio:lflo:-Furxriria{rnrornrro uqirnrroior:16onlffia rf,nlur:r:su
,) -- ) " ! ,

Ltf,3 t5.!lu loo :lfllnas:1{nflY]flo B'lv{01: 101:1.Jt1 7.4 nv[fi112 ]a1Q0: ttlllllotflRYtRo6l,itlqt 30
2t,sr. 'Ul.t tll

rqina.rr6anruro Flume nlr.r 61 gu., w = 6r ryal. lraydluuolfirflu Free flow

llb/Ha. - o.7o

orliu Hb = o.7o Ha

drrlrro a = 1so firn/iulfr
W = 61 5ll.

ilnflunlr z.ro rlrulrunr Ha ld zs.s tu. uiaedr Ha olnnrrl{ rda q = rso

ficnfiurfr ua: w = or s!. e:16 Ha = 23.5 tl. rtiufi'u

o

o

riar:ru Hb/Ha

uoi Head loss

Hb o.70 x 23.5

16.45 5U.

0.70

Ha-Hb
Ha - 0.7 Ha

0,3 Ha

0.3 x 23,5

7.05 q!.
.'. Head loss

... :;durirriruruio Parshall flume crdn
o

)q -. - lq,t Lnntflu,tnllftllllR, a Jnf, ,!

o:riri Parshall flume ,ru1o or qu. rfluiurnr6nfisnfirr1i16' firB.Uura so srJ.

o:rirLirfio Head loss rrnnir ro i&. $iomnnir Free board fi'rirr.ruo6,rhiar:1f

= d + head loss

= 30. + 7.05 {ll.
= 30+10

= 40.0 5U.
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nDrirxucrsn-lrfu Flun€

o2ll,anlanu1luooo {6'rurriia Flume

orrlinlari, lu Hurne fi Ha

,'. fiu flume or:qln'jn:cilfiunaa'l

uia::o"ufiu Flume a?: fl 
't 

n'i r firrfl sa .t

o

3

37.05 .trt.

23.5 qU.

37.05'23.5

13.55 {t .

(d - Hb)

13,55 q!.
30 - 16.45 {u

arir'r1:fiorl nr:druuolurora.: Parshall flume fi aroo:da.rllrfi16.rrrnrrirriaslr.t

6ru 6afiiruuernircr6onirorrunfin:0 iflna.r!1n aT oo:Clouf,lcirf r Transition rarmr.:rdr

usrr.roanunrurnfild Ins nenutfiaa., Throat fl?tn3nl1.t:J::rnru t/s ih t/z lornlunirs
lo.fi rrirlunna.rrio Ji ur ruir s ra o ua: fi rlf,orr un{roro n Flume rrn fi {a .ta rn:dl'rfiu Flumc

q,r rdalrirfl u Free llow a,riu' 6'r*o ragluqmfi f, ola'{fi'a anuuu

drn:-un:nl Submerged fl ow

riad'cnrsrulor Hb ria Ha rrnnirfifiryrua cir 3lr nrnr:lrae: aoa.lriatfion: d
submerged flow o-'tRsitr drrirrlS rr nrntrtunfi'nr:16'05.: (Qr) ovrvirrir

Qs Q-Qr

Q 6a :Jilrnrnr:\un1un: d Free flow (orlor:r.1fi' z.+1

Qu 6, r.li lrnrnr:lnndnos.lrio.rornnr d Submergence irn Graph 1Jfi z.ro

fi.r: d z.rs o:hi'rirfi q, fierrarl rinaan un:drwl-u flurn" dir:urod.luei r yln 6r e ylo

nvfio.lgr* qu drus"urJ:: findfifiryualfiriouorururora.: flume riu 1 o-11u1:Jfi z.rs a:utrrJfi'

z.ta usorcir Head loss rD., Parshall flume turocfiud r r.ln 6r e r4cr

,

.....(z.r r )

t!a

e
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t.oo
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zo !o lto 70 roo

20 !o lro ?o roo
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2t

tfr0

arrO

I
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q],,Nd 7.6 DISCHARGE CHARACTERISTICS oF.ARSHAI,L FLUMES

Throat
width b
in feet

OT

inches

Dixharge range

in m3/s x lo- 3

mrmmum maximum

Head range

in metres
Modular

limit

minimum maximum ho/h"

Equation
o = Khl

(metric)

c

3

0.09

0.r 8

o.7 7

1.50

2.50

4.80

12.1

17.6

35.8

44.1

7 4.1

85.8

97 .2

in m3/s

0.1 6

0.rI

o.23

o.31

0.38

0.46

0.60

0.75

0.0604 h

0.1207 h

5.4

13.2

32.1

111

251

457

695

937

1427

1923

2424

2929

3438

3949

LO56

1 .428

2.184

2.95 3

3.732

4.519

5.3 r 2

6.112

1.538
a

1.550
a

1.566
a

1.s78
a

0.01 5

0.015

0.03

0.03

0.0 3

0.03

0.03

0.046

o.046

0.06

0.06

0.076

0.07 6

0.076

o.21

o,24

0,33

0,45

0.6 r

0.7 6

0.7 6

0.76

0.7 6

0.76

0.7 6

0.76

0.76

0.7 6

0.50

0.50

0.50

0,60

0.60

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

r.55
a

1.55
a

a

3

6

I

0.1771 hl 55
a

0.3812 h

0.5354 h

o.6909 hl.522
a

1 .58
6

1.53
a

I
1',6 h

h

h

h

h

h

h

h

h

h

h

2

3

4

5

6

7

8

h1.587

a

1.601
a

't.607
a

h1.595

a

1 .60
a

10'

12'

't 5'

20'

25',

30'

40'

50'

o7

37

a7

83

83

83

83

o.80

0.80

0.80

0.80

0.80

0.80

0.80

0.80

8.28

14.68

25.O4

3? .97

47 .14

56.33

74.70

93.04

o

r.60
a

1.60
o

1.60
o

1 .60
a

1 .60
a

o.09

0.09

o.09

0.09

0.09

0.09

0.09

o.o9

7 .463

8.859

10.96

14.45

17 .94

21.44

2a.43

35.4r

h1.60

h

a

h1.60
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fir s<st nr:h no:rihfinrro€ Free flow rrrfirslior:r':fi 7.? un:dlsfir#irJror

nrrlnnaaaurld

It'r S = st nr:lrnr: rfludnuot: Transition Submergence d.rdnnsnr:lnsuul
i lorrnlir:riortau uritrrfi or:rfltf,nr:r116orriuiiu:d Submergence fl ow

r}I,l;onsna Cut-throat Flume rrcwnr:6ons.r
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firrnddnrnr:nnlrn:ro,niriiru CTF rfluu:r:r Free Flow n'nx'la-m'l!Ernr*nn1$n

mrirfu f,a.rnnvrrrrrfiu.n;eirriryrrrHrurfi 6o Ha ryirusu untlurn dfi'nnlumravritfluuuu

Frcc llow i ::duirduaruoan ilb r;o.rorh:5'rr6r: o:riunn6rurr*uli, r;fia'unfio.r crF
2 . - i 'Y . - i -qrrrnf,ursor'lunr:ion"lvirl: 6,:rirhi'qnd'o.:16ira rr,{:r::yd'! rd'rufirulrjuJ6uuurln.r

nT:6ocir cut-throat flume Li16 Free flow

r. orndrrJirrt*rlrqnsc Free board unrail!fltloro ':tlolonar nrldor:r.l z.z
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Erlril:oruuorfl z rur:{r.rdur:ro;srurovrrrir Ha ld
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01'ltn ?.? Free Flow Crlibrations for Selected Cut-throrl Flumes, Expresscd by Thmt-
witth W x Flume Lcngth L

3Discharge Q (m per second)
Ha

(m) 10x90 20x90 30x90
cm cm cm

20 r 180 40 x 180 60 x 180 30 x 270 60 x 270 100 x 270
cm cm cm cm cm cm

o
a

o.005

.010

.015

.020

.025

.030

.035

.040

.045

.050

.055

.060

.060

.065

.070

.075

.080

.085

.090

.095

.100

.105

.1 10

.1 't 5

.120

.125

.130

.135

.140

.'! 45

.150

.000

.000

.000

.c00

.000

.001

.001

.001

.001

,001

.002

.oo2

.oo2

.002

.003

.003

.003

.004

.004

.005

.005

.006

.006

.007

.007

.008

.008

.009

.010

.010

.011

.000

.000

.000

.001

.00r

.001

.002

.002

.003

.003

.004

.004

.004

.005

.006

.006

.o07

.008

.009

.0r0

.0r 1

.012

.013

.014

.015

.016

.018

.019

.020

.022

.023

.000

.000

.000

.001

.001

.002

.oo2

.003

.004

.004

.00s

.006

.006

.007

.008

.009

.011

.o12

.013

,014

.016

.017

.019

.o21

.022

.o24

.026

.028

.030

.031

.034

.000

.000

.000

.001

.001

.001

.002

.002

.003

.003

.004

.00s

.005

.005

.006

.007

.007

.008

.009

.010

.011

.012

.013

,0'14

.015

.016

.018

.019

.020

.02't

.000

.000

.001

.002

.002

.003

.004

.005

.006

.007

.008

.009

.009

.01 1

.012

.014

.015

.017

.018

.020

.024

.026

,027

.029

.032

.034

.036

.038

.040

.043

.000

.000

.001

.002

.003

.005

.006

.007

.009

.011

.002

.014

.014

.016

.018

.o21

.023

.024

.030

.033

.036

.039

.o42

.045

.048

.051

.054

.057

.061

.064

.000

.000

.001

.001

.o02

.o03

.003

.004

.005

.006

.007

.008

.008

.009

.010

.011

.012

.013

.01 5

.016

.o14

.018

.o20

.o21

.023

.024

.026

.o27

.029

.031

.032

.000

.001

.003

.004

.005

.007

.008

.010

.012

.014

.016

.016

.0'18

.020

.o22

.o25

.027

.030

.o32

.035

.038

.040

.043

.046

.049

.o52

.056

.059

.o62

.066

.001

.002

.003

.005

.007

.009

.011

.014

.017

.020

.o23

.026

.026

.030

.034

.o42

.046

.050

.054

.059

.063

.06E

.073

.078

.083

.0E9

.094

.099

.105

.11',|

o

e

a

a
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oDr{; ?.7 Free Flow Crlibrstions for Selected Cut-thrort Flumcs, Exprcsscd by ThrorG

widthw x Flume Length L (do)

3Discharge Q (m per second)

o
6

o

Ha

(m) 10x90 20x90 30x90 20x 180 40x ,l80 50x 180 30x270 60x270 100x270
cm cm cm cm cm cm cm cm cm

.155

.160

.165

.170

.175

.180

.185

.190

.195

.200

.205

.210

.215

.220

.225

.235

.240

.245

.250

.255

.260

.265

.270

.27 5

.280

.285

.290

.295

.300

.012

.012

.013

,0'14

.014

.015

.0r 6

.017

.018

.018

.019

.020

.021

.o22

.o23

.024

.025

,026

.o27

.028

.029

.030

.031

.o32

.033

.034

.035

.03?

.038

.039

.o24

.026

.o27

.029

.031

.032

.034

.036

.037

.039

.041

.043

.045

.047

.049

.051

.053

.055

.057

.059

.061

.063

.066

.068

.070

.073

.075

.07E

.0E0

.082

.036

.038

.040

.o42

.045

.o47

.049

.052

.054

.057

.060

.062

.065

.068

.071

.07 4

.o77

.080

.083

.086

.089

.092

.096

.099

.102

.106

.'t 09

.1 16

.r 20

.o22

.o23

.o24

.026

.o21

.028

.030

.031

.032

.034

.035

.036

.038

.039

.041

.o42

.o44

.045

.o41

.049

.050

.053

.055

.05?

.059

.060

.062

.064

.066

.045

.o47

.050

.052

.058

.060

.063

.066

.068

.071

.07 4

.07 7

.080

.083

.0E6

.0E9

.092

.096

.099

.102

.106

.109

.112

.tto

.1 19

,123

.126

.134

.068

.o12

,07 5

.079

.083

.087

.091

.095

.099

.104

.108

.112

.117

.121

.126

.130

.140

.145

.150

.155

.1 60

.165

.170

.175

.180

.186

.191

.202

.034

.036

.037

.039

.041

.043

.045

,o41

.049

.051

.052

.055

.057

.059

.061

.063

.065

.067

.069

.072

.014

.076

.078

.oal

.083

.085

.088

.090

.093

.095

.069

.0?3

.076

.080

.0E3

.0E7

.091

.095

.099

.103

.,07

.111

.115

.1 19

.123

,128

.132

.137

.141

.146

.159

.164

.169

.114

.179

.183

.188

.193

.117

.122

.135

.141

.147

.154

.'t 60

.167

-17 4

.180

.187

.194

.201

.209

.216

.223

.246

.254

.261

.211

.293

.302

.310

.318
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olrltfl 7.7 Free Flow Calibrations for Selected Cut-thrort Flumes, Expressed by Thrort-

widthW x Flume L€ngrh L (9io)

3Discharge Q (m per second)
Ha

(m) 10x90 20x90 30x90 20x 180 40x180 60x lE() 30x270 60x270 100x270
CM cm cm cm cm cm cm cm CM

o
.t

.305

.310

.320

.330

.340

.345

.350

.355

,360

.365

.3 70

.380

,385

.390

.395

.400

.405

.410

.430

.435

.440

.445

,450

.040

.041

.043

.o44

,045

,046

.048

.049

.050

.052

.053

.054

.056

.0 57

,059

.060

-062

.063

.065

.066

.068

.069

.071

.o72

.o14

.076

.071

.079

.080

.082

.085

.088

.090

.093

.096

.098

.1 01

.104

.107

.1 10

.112

.1 15

.1 18

-121

-124

-121

.1 31

.134

.137

,140

.143

-147

.150

.153

.157

.160

,110

.17 4

.124

.121

.1 31

.135

.139

.143

.147

.1 51

.155

.159

.164

.168

.112

.111

.'t 81

.185

.190

.199

.204

.209

.213

-214

.228

.238

.243

-248

.253

.067

.069

.071

.073

.075

.o77

.079

.0E1

.083

.085

.08 7

.089

.091

.093

.095

.097

.099

.1 01

.103

.105

.108

.1 10

.112

.114

.1 16

.119

.121

.123

.126

.124

.137

.141

.145

.149

.152

.156

.160

,164

.168

.176

.180

.185

.189

.193

.197

.202

,206

.210

.215

.219

.224

.224

.242

.241

.256

.261

.208

,219

.231

.231

.243

.249

.255

.261

-261

.219

,286

,299

.305

,318

.332

.339

.345

.352

.359

,366

,373

,380

.388

.395

.098

.100

,103

,105

.108

.1r0

.1 13

.1 16

.1 18

,121

-124

.126

.129

.132

.135

.138

.140

.143

.146

.149

-152

.155

.158

.1 61

,164

.161

.170

.173

.116

.179

.204

.209

.214

.219

.224

-230

,241

.246

-252

-263

-264

.27 4

.280

,286

.291

.297

.303

.s09

.315

.321

.339

.346

.352

.358

.364

.335

.344

.s53

.361

.370

.379

.388

.397

.406

.416

.425

.434

.444

.453

.463.

-473

-442

.492

.s02

.512

.522

.532

.542

.563

.5 73

.5E4

.594

.605

o

c

it
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nltN$ ?.? Frc1 Flow Crllbrrtiotrs for Selected Cur'throst Flumes, Expresscd by Thrort'

width W x trlune Lcngth L (io)

3Discharge Q (m per second)

c
G

Ha

(m) 10x90 20x90 30x90 20r 180 10x 180 60r 180 30x270 60r270 100r270
cm Gm cm cm cm cm cm cm cm

0 .455

.460

.465

.470

.475

.480

.4E5

.490

.495

.500

.505

.510

.520

.530

.535

.540

.545

.550

.560

.565

.570

.575

.5EO

.5E5

,590

.595

.600

.130

.133

.r35

.138

.140

.142

.145

.147

.r 50

.152

.155

.157

.160

.162

.165

.168

.170

.176

.178

.rE1

.rE4

.186

.189

.'t 92

,195

.197

.200

.203

.206

.266

.270

.215

.280

.285

.295

.300

.305

.310

.315

.321

.326

.331

.336

.342

.347

.352

.358

.363

.369

.37 4

.3E0

.385

.391

.396

.402

.408

.414

.419

.402

.409

.417

.424

.432

.439

,447

.451

.462

,470

,417

.485

.493

,501

.509

.525

.533

.541

.550

.55S

.566

.5E3

.591

.600

.609

.617

.626

.635

,182

.185

.169

.192

.195

.198

.201

.205

.200

.21',l

.214

.218

.221

.224

.224

.231

.235

.234

.242

.215

.249

,252

.256

.259

.263

,266

.270

.273

.277

.2E1

.371

.390

.396

.403

.409

.416

.423

.429

.436

.443

.450

.457

.463

.470

.477

.484

.49'l

.49E

.505

.5r 3

.520

.527

.534

.541

.549

.556

.563

.626

.637

.648

.659

.669

.68'!

.692

.703

.714

.725

,131

.7 4A

.760

.771

.783

.794

.806

.818

.830

.842

.854

.866

.878

.890

.902

.914

.927

.939

.952

.964

q

o

It
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inNd 7.? frtr Flow Crlibntions for Sclectd Cut-thrort trlumes, Expressed by lhroeG

;Lth lV x Flrre Length L 1riol

3Discharge Q (m per second)
Ha

(m)
o
a

e

10x90 20x90 30x90 20x180 40x 180 60x 180 30x270 60x?70 100x270
cm cm cm cm cm cm cm cm cm

.605

.610

.615

.620

.625

.630

.635

.640

.645

.650

.655

.660

.665

.670

.675

.680

.685

.690

.695

.700

.705

.710

.715

.720

.'t25

.730

.735

.7 40

.7 45

.750

.2E4

.288

.295

.299

.303

.307

.310

.314

.318

.326

.330

.337

.345

.349

.353

.357

.361

.365

.373

.37 7

.381

.385

.3E9

.393

.398

.578

.586

.593

.601

.608

.616

.624

.631

.647

.655

.662

.670

.678

.686

.694

.102

.710

.718

,126

.134

.7 42

.750

.759

.7 67

.175

.7 84

.792

.800

.809

.977

.9E9

1.002

1.015

1.O24

1.040

1.053

1.066

1.079

1.092

1.106

1.1 19

1.132

1.145

1.159

1.172

1.186

1.199

1.213

1.226

1.240

1.254

1.268

1.281

1.295

1.323

r.337

1 .352

1 .366

e

o

a
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f,?out{n 7.3

fiNrlarrrn;f rnrrAoci.rrr.:lnrlruur.r\riSno u yiaxslrrdruqna.!iru?i.,flfi.r d.ri
.:

r-Eur uf rq.rqo rso Gcncioiurfi us: irrirdlnro,ladllul

o
o

I 30 t!

30 $i

!or|J

rco'ldrs.rgo 30 iu.
Free board 20 ,r!.

nrrutrso.:r'Yo.rona,r 30 drJ.

a',or',r',.rd z.Z rdan Flume l,u]o 20 x go qu. bifir He a.r 0 o.+rs riaonir o.3o + o.2o

= o.5o rrm uo:lhnrr*irla.r Flume rrirrt'u o.2o + 99 = o.ro 6,runnir o.3o ruo: rr1

- q- - 2 4'5
arllr sla.liinr:1ofi a,ln no.rlrin ir $iurfl u o.4o r qn

ornril L = o.9o lrcn rir St = osl
r6ancir S LrirvirrYu ooZ

Hb = 0.60 X 0.415 = 0.249 = 0.25 LUm

r:r6oci.ria.l Flume Lidrnir:;d'rirarsoriou6on'.r cTF ryirn-u o.2s uJrD nulunfiesrfluuu!

Free flow OOaol'lsl

€3iuna!heat €:ruulSanriornrrfurt

50 d:J
30ttJ

orniffiurcir Ha olnsm na.rcnresaunfie:kirirlnfir6u.rfiu 6o L = o.go rrr:
lrn::l z.tz nl = 1.845 ti = z.r kr = 3.6 St = 652 Lrylu€irluflrlnl: (7.is) u8r (7.r2)

0: loo{u fla

o

tt

p llo = 42 itl
l-b=25 I

---l
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= s.o (o.zo)'0"

= 0.69 Ha'.a"

lnq^ufilriiu'6o6',r*roil'hi.rirfia.rern r:rare r:l'htinnlrar Rume fiLii1ucmrlfild

ucir: r e: vl r or: r .liu r r1n ri

(ulrorurl lnurirtJud':rfr.:nr:6ndo:drri-mrir:r'rSorirc:a '#urvirriu ua-Hu;

n.uf,air crt-throat rlume 1#ld submergcd flow

r. aruidr (Try) Ioudruuocir w rnr L Inulf,ufinLinrrlnt.lrta*loronal6rir

lnfir6urfiinr.rrirlo,r crr, w *! useriot: urrlir:r nnl']fl,,flo, Free board, fl?ludnqnRo
45

laoirluonar r: norriru

z. ornrir L t:rurrir St 16'oln'r r' r.rz
s. druuorir Ha q.rqo iool*ilti nu Free board, sru nu lf icirrvirfi'lorruq.:qo

1J0 Jr: O:lUln r Uf 
''' 

rfi 10

a. nrrir s = Hb/Ha o:da':rrnnir st fiziru'l6' lt'r16'fiaun'irli'f -ruuorir Ha luri
yrioiiruunwrrnvLluri

s. riolddr L ornia q ufir 61:ldrurir n,, nr, k*, otnn:rvl1ifi z.tz

6. irnqen r.Ji lr nnirfilrnriru crr 1un:6 Submergence

a
C, (Ha-Hb)nr

....(7.14)
(-logs)nz

ua: c1 = k* r w1 o2s .....(?.15)

olnouolrrt ou.d r:rfisrr:'u nurcir q 16'6.:rir fir.rruldfirlndrda,rnirrJilrurirn,rqofirirruo

fi uso.rir1f,l6' firfiouniruialrnnirr:rfi fio.:arq6rir w uar L luri

ot.uuti.rnr:6ooYr CTF luouru
- !.r :1. OOOt [UYt1,]U1nT,i

- J.d, - iz. iod.rhf[d::d'rYT rnr':uttl: trrn:uu:6':
:. fiod.rluvrr,rrirlnfieour-i.ruia1nf,rj'::orir ueiCfa.rhjlrilnfitJr vournrfiul rvr:rv

tvonn:vnrn:r tfr ouornodu
- J. " , . : ' i )".4. L!o?:9loo.t Lull'] rrru lyl1ull1llo.tYt a nao !q1]0&Ylul0a6tYlaa a n:JlYtuYtltu to

{o6ro'r:rir-oiruuu'lriino (crD riorfi urm-u:rlr-oriruur Parshatt

r. riarir{ldirunir nnn'ir rx: rr fiduriurun:l iia

C

Ito: 0.15

Ha

0.69

0.42

o
a

il

o

c

2.

rnjul0lllruau

n n da rui o'[ri

^ t " r-a. nr': 6oei,:rir'td'r:orn un:ltrrarriat n'ir rf a,:orn: r.riorir uutrifi oo fi fi ur5rL r
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I o o o o oo ,

n1:1{; ?.t Submcrged flow cclibralion for l0 cm X m cm Cutthroat tlume (Q, cms)

ha-hb, meters
h.

a
meters

.025

.050

.075

.100

.125

.150

,175

.200

.225

.250

.275

.300

.325

.350

.400

.425

.450

.001

.003

.004

.006

.008

.010

.012

.014

.o11

.019

.o22

.o25

.o2a

.031

.o34

.037

.040

.033

.039

.045

.051

.058

.064

.o72

.079

.010 .020

0

,001

.003

.005

.007

.009

.012

.015

.018

.021

.024

.021

.031

.035

.039

.043

.o47

.046

.030

0

.001

.003

.005

.007

.010

.013

.016

.020

.023

.o27

.031

.035

.039

.o44

.048

.053

.058

.040

0

.001

.003

.005

.008

.011

.014

.017

.o21

.033

.043

.o47

.o52

.058

.063

.050

0

.001

.003

.005

.008

.011

.014

.018

.o22

,026

.031

.035

.040

.045

.050

.056

.061

.067

.060

0

.001

.003

.005

.008

.011

.014

.0'r8

.o22

.026

.o32

.036

.o42

.o47

.053

.058

.064

.070

.070

0

.001

.003

.005

.008

.011

.014

.018

.023

.021

.o32

.037

.043

.048

.054

.060

.067

.073

.080

0

.oo1

.003

.005

.008

.011

.014

.018

.023

.028

.033

.038

.o44

.050

.056

.062

.068

.075

.090

0

.001

.003

.005

.008

.011

.o14

.01 8

.023

.024

.033

.038

.044

.050

.057

.063

.070

.o77

.100

0

.001

.003

.005

.008

.011

.014

.018

.020

.028

.033

.039

.045

.05r

.057

.064

.071

.078

.1 10 .120

.033

.045

.051

.058

.065

.072

.080

@



nttlrd ?.8 Submerged flow collbntion for 10 cm x q) cm Cutthrort (Q, cms) (iol
ha-hb, meters

@N

h,
a

meters

,025

.050

.075

.'t 00

.125

.150

.175

.200

,225

.250

.215

.300

.325

.350

.400

.425

.450

.010

.001

.003

.005

.008

.o12

.016

.020

.o24

.034

.039

.045

.050

.056

.062

.069

.075

.082

.020

.00r

.003

.006

.010

.014

.019

.024

.030

,036

.039

.049

.056

.063

.071

.078

.087

.095

.103

.030

.001

.003

.006

.0't0

.015

.021

.o27

.033

.040

.041

.055

.062

.071

.080

.089

.098

.108

.1 18

.040

.00'l

.003

.006

.011

.016

.022

.028

.035

.043

.051

.059

.068

.017

.087

.096

.107

,117

.129

.050

.001

.003

.006

.011

.0'! 6

.029

.036

.044

.053

,062

.071

.081

.092

.102

.r13

,125

.136

.060

.001

.003

.006

.011

.016

.023

.029

.037

.045

.055

.064

.07 4

,0E5

.095

.107

.1't9

,13'l

.143

.070

.001

.003

,006

.01 1

.0't6

.023

.031

.037

.046

.056

.066

.076

.087

.09E

.1 10

.123

.r35

.148

.080

.001

.003

.006

.01,

.016

.023

.031

.039

.049

.056

.066

.o17

.089

.101

,125

.139

.153

.090

.001

.003

.006

.0t l

.016

.023

.031

.049

.059

.067

.078

.090

,102

.1r5

.124

.142

.156

.100

,001

.003

.006

.011

.016

.023

.039

.049

.059

.070

.091

.103

.1 17

.l30

.144

.159

.070

.oa2

.096

.104

.1'tE

.133

.t 46

.164

,1 10 .120

,070

.082

.09'!

.104

.1 1E

.132

.r 46

.161

! c e o I aro
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- : i' i3. ornr:-lio tririr v9t-uoil.!n{ri Conslant-Head Orifice (CHO)

constant-Head orifice (CHo) tfluolalIrn 1lYl]ufisr r': nldrlo iutoAIr rrn:

" -)", -*lt-- .l:rr :yr''ruglylLilua'1fllln'lLfl ,r1uu'] ta6lutuo1a]trofJ?fl1r tou0lflux8nnllYlu1 LTnt{1lrtiuu1

(Submerged Orifice) uonornusut-.Jflr u n!'lfi'ulfi 5lr r*rir'[unrjru CHo lud'rnrfi6'0.:nt:
)q ) -: - - ir

n.lfrlutfiotydLdr6'ruruf,odlluoaa.rR.rriru.l6luu:la.:lqi6nrirl rrqfroror:lorirtfiqf,nnriun'jr

Constanr-Head Orifice riu fitr:rvirnr':virnr: (Operate) loJUiu fi11oun1:f .16'lururl:loir
, .:-

lrifiorrruerneir,na $:i dLdldluruflo n-L6'ru$a'.lHlilUru rvo (orifice Catel hiorfr 6,rlouurn

" : ^:r .' - !
l{rvrrr)u o rru. ornrlioriltfrofrtouu'rna:lnaoRuLrlJlri'ntt.:6'lornSorYloaa.ls:rirufi'r:.Jclau
q-i u , : . ,,
t1rl^'t t1.1 t.J1UA',tft't': tljU{flR,:1-t M'tR llq101 fia'in1l

finuar;arnr:':ynordrrs:uyfirfirirun.:rirrirrfiaaronrirurhvXnir lorifice Gatey
) ; 2 t- , -.,'", : , )^ -: , a ' i! .
Yrd]u'r10rR8ulruR1le m l r41r rYr,c l14"d0.ru rr.1'r1.r (orilice) fi JrnSoLu']aqruuaio Jun Jfl0 slll J

(Submerged Orifice) ir'lraoriru:]:vqitr'lidr.rnor.r (Stilling Basin) un:eirurh:nfirarir lcontrol
tnt

cate) 6.:r6olldun i n)1 .J6'Llro'Lil-1ua' :lfrfi::evra.:e1 r6rrufia.0n11 drqv'[uarjru Tvafiaon

,. . : '. r -
& R lttl'l,lYl]U14 l .[ N3 fl e Ne],11,1: Afl U lqA tll O.:':Un 7, I 8

nr:rirnrt (Operation) lroynl:1"o r

rl3 u rurirfi'ly ariru cHo rioloilerars-uufin nr:fiirlu ae.jru:olrir lsubmerged

Orifice) 6 rardr ornn'Ed']u1 fl:Jn]:dorio.: (Continuity Equation) ltayflxn1,:yifi'.c.tlu (Energy

Fquarion) oror:riot1fiounr fl6't,rirhi'1uo'1,]1u6enr1o 1fild Li'jn:6uirhnaa niuoyatiu
-: ^)1,1td0l-rf,J,!1U.9tttllllL1:O1JOrJlu[6]Orturn'l14UO * fl:11T'l lllj1{'lO1J0 nt 0 JI:JOI] n! Ulf) 0T1n]l tUA
c .- - ) : '

u1u 116'enr6a.lnr: 6.:rurora.:: a rnir q; uJdouurl o.:16'Ioa nr:floriJorJ:v gl ornir (orifice Gate)

fi 1ufll] ullnR 01JIJo,ri ! o uu'] o'1111 lir[ta;fin,ni!u1 0YLllLLuonm lou 1n[uo']nnu 6 5u. 10fl

nlr fLflouSar oLTq r:nfiri'lniLo (Control Gare) [arryrY:Jdiuriruosu fr.r ::orlridr
o: r-oeirr urju: y ri'riT (Sraff Gauge) "liroraoyioluriairfi,ruiaialouo:.:

3r:r runr'lrlara,:rirairu CHo d.]ulr ndiu1 16'nrnfl 6n

o CA.,6-g a h

183

.....(7.16)

C

o

turu Q = ilr nrnr:lrnao,rri I rflu l3/iurfi
- , ^: ,r 3 , ? .r-- R UIJT! fl Yrrlr0 nfl 'r': LunI0 \:u1,.t]u,, 0lJu1 ( toaln n1t m0 R0.J)

(iriraqj':ruirr 0.62 - o.70)

= dufiaruta.: orifice firiohirirrir lwxym; lflu l,
= o t r r ri.n a .l r': 16,lo oto,:I a n s.et u /iuti,,

, -i -= fl ?irJ[fl nrirfl aJ:y6TLd1${ir!ayu6'.r ::ntaurir rflq ruql:

C

h
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lSrulJ1a1u$,v,1
vYs

Cootrol Gote

r1a!'11$arl1

7.18 uaa € 13 s 3 i1lt 1 la€oleltfartid5*n'uar d

Yt

Ym

6aorrl6ntar Orifice ns,:1,r&o (rhrnriorflufi )
. a ) I i ra
Soorrlfi nfi rtrouruf,rfi'rrirrfi ahftdrJilr rurir 1q; g,rqo

rio rh = 0.r1., E = o.8Mar.
- a)- YJ-:;"-
honrrufinfir oururi,rdYu rrfiahi-tdrJilr nslroruCfolar: ria ah =

6 {tl.
6aarula.rurufi'rurir 6.:r:irirrvirnu,nialrnn'ir ym rf,a1ri16'rirfi

- -':nfloa$J1u

6osrutowrufirmrrflilu$.rnnu d Jnz: rc fio Jr?iliuui o urnn'ir ,1,,

( fr2l uvlu'l! o,! n'r uyt n ) ruarJ:ul u't{.iqo

da.lirirrioufiqo z.zs Ym uio 1.75 yt (1.0 m.trlin) ria q ieir

trirflu o.s cms fir q irirlrnnird L = 2.75 ym (Min)

.4; o.7s yt S ym S o.eo yt
w

o

a8o

S

Xg

L

aL

i
i:tuulr''t!]r1l

__r
ah wsli

:r,
.t,,i
l:r'

o

rT !ult aarn

ritlce @l€

X0

Yt

|rI i

Ym

\

..

t

!,
!:I
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drnfurir c rtu arrrhrurhlfiJuri o.oz 6.t o.zo iua{rYurJr{urnruodro ucifitirlYq

6mnnmorurufr:g lE:nrruunniroo.n=durirfiruurhun:ufilururJ::gpuil (^h) 6.t16'i

fiiinrrua=ne nalnrcir c rrmurmo'rurur.h:gilf,fiu1un:utn ::rrurflus'ruun 6oturo

urun{u 1W) 0.60 rutrt qi (YD o.so rrn: ua:mrenlrr o.4o !r,nrq.r o.so rrjfE e:lcicir C

o.rdnr!(rfru6a

c
un: c

= o.oo rio :h
)= 0.70 llla \h

6.trIt.

6 5u.

ornm vn ud w drtinr: r-nrji rnorririsn ore

filnln nusJrfllrn n lrl tlxq1m tuqoouYl?tru'ri3 !r{ NYrl lu:J: rjl nlr ['nn1l0 iu'']

siru cno nnn.:ou'rrun n*rruo.lndduo.rn cHo r:sfr.rci.rornniuuulquinnrora.:ono.r

d,n'hlriri-,1unna,16\rmfurfie nr:lrnur:rdurJrur.rrurflulo (eddy) xiilili:?r?rlrlr 6rr:i
nndalEurrunr:trnciru cHo odr,rrrn riaRrrlr5r:ro,r,ir1uonuo,fi'liu un:rj:: cn lrnlr rio
ntr,rrdufi rdBrianna,,iorrur5'nraoirq,r6,r r rucn/iurfi unc i;enru;rrflonir *5ld ern

nrrroro::r,tyirrir c r:rfis,!r!urlnrirro6orh:rrru ro- r sl rflufiu

{onzrrljirtfihnrrihrJirnorirern CHo
r. r'hR:ua:aro ::lolrir rilurJ:r {r rfi a o.rrYufi f, luiara yfi ,rtrlllu oi;lh ilrJ

acdhr

z. s:te ouruiulnr:di'uri, drurrirungufi.rrh:grrnir 1fiag1u::6'uqu6r6urnu rria
, - lr-sldijruniruuondlono:o"urirldqnfialunfiqn rw:r:lhijru::ou Ahfiol csrillfi5ol.E !r ru

rrilll cHo fionnrn\J e-el
g. nn ur:s n-uorrrlq,fl a iu1u r! gl ourirlfrinldorlolufi o {nr:u"u rirkilor n r:

nr::dunrrrsnrolrnnrrndurl curuilosfin rdo6o,rnr:rilo :srnrurirglr rl: fi rortlurn
frucirurufl osfi vr u{r6,rl:Jrfl orruLirn nrrn 6ors lryirfu

.:,
a. nr:l$sla.,fr ru ::nrolrir6'o.lrflun: rfl Submerged Orifice 6.ro:1i'iorJi lr rurlr

16',

s. o::e:inr: catibrate CHo rnChrfionrcir c finnifo,:riourirl 1f,lu uanornor

ldlurn cHo lrn:grufildnnna,rlfufir

6. flr:rnitRoun?run{r.rsraa,rdo.rrlrr*orriru^r rlurJ::nir nnCiororluurria
uonehrorirrlr or:rIufi nlt rfi aldlunr:11rur rur.lirr nlirdru cgo

l. rianrriirir siphon Tubes

yio Siphon nrlr::r:orlf,lun: rfls uir ornnrirrirurlni (Head Ditch) ua:n::ororir
l:lonaon'ou n.rrnr::Jqn eiru furrow, corrugation, border ueir:rfisrur:nlf$lriofio:tar.Jiu nr

n t:12 na a nir arulu:: r.rr n:: or tni'rlddrs

D

6

c

o

o
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Operator adjusting orilice qate on a constant-head
orifice turnout.

Constant-head orilice turnout with stilling wells.Constant.head oritice turnout inlet.
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via Siphon nrurrnrirrrn aluminium, plastic flr.triayia evc frldlurorn'urirqud

nor,u,h:rrru r" - o" drufuauror6n 1 r:r1f,ril furrow LLBy corrugation firriJuvior:uro1u {1f,
tiu borders

via Siphon Sfa6unruriru rriu ri,urlnrur rirlfisur: nno{ru?uxo.,yia16 !r:lyn1
srlr: nrndauf,ruliis:orn rirLinorirqulunr:6lClu16urn nr:lumo.rrl,luuciw furrow u5o

border BtJ'nofl?lrouldaa'r.rirh:fivrGnrn loannBviarirnnuri,nirrrngiru'ur.lflJ (head ditch)

r{rtjlunr,niruri n: s ruorrniurofi 6a.cnr:1ri

rJiuonirririurio Sipton
^ z;,, ,-i,r,2.

r.rr ln tull'rnHluluaqn ufl ioa t:lun0

1. $r10rflu 1f,u0nnlfilanna

z. nrrur:aa'rvio
g. nrruuururo ifi rvionrulu nrrlIfi oarvia

l. ff ead :ra.nlrfi vial tu:fi rir friilrl loperating treaa) ri',:lu: rJfi' z.zo

lurnrfldrJnruoanlo.rviorflu Submerge ; Head fir:rtoRluuonoirmra.r:;o'rrir:yu'jr.r
- : i. - ),
fiai-rffrJrnvrr+lh unsfi rnyrr.raorflawia firrflurn ri Free Flow Operating head danluuerndr.r

-,-:.""na,t:!o-rnrxar.r ?rirft r nrr.rrirdr eo nrrla.rJrnnr.raa nra,rvia

o-fi1f,6',t*r*
.i-_

a = 0.6sx l0 "A\l2gH
. ) : ",-lllllla a = !1U'l tuu'l l,:lURo:/'2U1Yl

A = iufiurir6'olawio rflu qu.2

dcnrr':.: sar tu, /ittti2
H = :: or-u uo n cir or a,lfirri r lflurl.

(ri''rxiuyi ofl Rrfl Anrrr'[rirfi u 2.so LU0: )

fildas fidar

Heod

6
6

e

(7.17)

i

o il

Free Flow Submerged Flow

ilJtfrr.zoi
n1tl?taa-nEil3 Free flow Ba3 Submerged flor
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"rr# 
r.. ttrrrrcJrtlro*,, *c sbrr' rfitarFurl

tncrio Siphon r l$r
Hcad r0ull. c

,

I

5.0 7.5 10 12.5 15

3/4

I

1/8

1/1

1/2

2

o.r 3

0.2s

0,38

0,51

o.a2

1.33

0.r9

0,32

0./t4

0.63

't.0t

1.70

0.32

0.11

0.5r

0.76

1.14

2.O2

0.38

0.51

0.dl

0.82

1.32

2,27

O.ill

0.57

0.69

o.95

t.5r

2.32

[riosnr:drfi onf,a,:urniuorrl'is*r

uto

a cAv@

aa/s
c co

co

t

o
n

L
d

- rtujrcf, ndmfl-Ernorn'nhndrufunr.rdrrio (rJ:;rror o.es)

= s'lrj:;f,nf:rornrrupr:to':Arvia (rioopirfuu = o.ooq yio ilsefl : o.oro)

= mrrEmro{Yio]fo n!.

= riiurirqudnEr.rarslgriorflu crl.

T
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b. Pipc Flow Tni.clory Method (nnlnrJ::lrrurirhnrirurio)

nr:lorJ::urosirlunniulianru?fi firfio.rnr:16'cirfilnf,r6urnrrrri rurnfiqnr:{a'r

rJlrISoruriaul:rlunr:lno{ s ::nn6a
r. viofir:lor-Flrrurirc:fia.:inluorrhjrloun'jr o ryiflo,rrdueirgudnnr,rvia

,-' - - : . ) /
z. viaffr:SorFur nnlrnr:r:oq'luuur::o'r-r'tfilrnfiqnrf,oo?1rf,to?nlunr:ln 6'!rri

r:lriaqluuu::v6'uifoldft:iufiuuricirar tr3 fl a1orfl 6Duldilu
i ,,]r

s. rirfi'lr,r na a n rrn via dla.tn"rfit tYu o r nrs

f; rfifiarrhnr:lodrufunr:ur irrnrnr:hn6a
r. lurers'urirauinnrinrulura,tyia rflu qu. ria ir

n: ririrh nrfilvia {o: :o:rirri'rluuur:ru 1x; rrn nruriaun!::!,!1uuu?6.r (y)

rrndrslurJnrflyiolJr'r{sfiruu:rard, riririlaonrrn nrurio (iet) dfundr? riqrJf z.zz n

s. n: drirl'nn1Jr5uilo ::u:1uuur6,rr:loornftrirdruuufi'rjnruyiof.tfrirfilir

aonnrudaur:6'q u.zz l.
.J - , l-

+. rn rivialrioqluuu2ed icd:u zrrulcnrufianrorowia d?uuu?6JToruiiarl 2 firfi
finrhruf,rdqrJfi z.zz n.

riafo:cu:ir'r l lCudrfir rur: nrhurunr i rr nrnr:lu nlo rir 1q; eirurioldrrn

f,INT'

mdhhlnorf,uria

a
o.ottffx (7.19 

'

lurio

a
a

c

'/y

riQ Oau:uornn [I8uoi l
o 6ariiuilrqu6nnriarolura'rYio

x 6a::ucloluuu?:ru

Y 6o::u:{n1uuur6.r

tuu Rgn i/2u lYt

rflu ql.

lflu gr,

rflu qtJ.

I

c

lirld,uuro:ra lrfru raudnor r 1D; rfl uir o:ldYs unr:hr.i6a

a o. r r io2x . t7 .201

orrtdrnir.r

,fr-)))
6.rortc:u1ri116trnfiT1.rfr 7.10 [n!9nr.rfr 7.11 fi1t1iufll y fl{fi 15 tl.l. un3 30 5lr.
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drllli

O = diomgter

u'rlnalsirirria

z

x

c

x

n)

r)

r)

6
c

o

-r-
Z = clislonce lo Wolcr

'llrloce

riolria{?vruztru

D
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moirirlnatirlurio

a
o.o r zD2x

J,
a

A

o 6arilwiraudnarurslulawia
....x,y fio::a:ouuu::ruun:uur6lfilo16

a 6of,siufrClorarfirrhfiri,roonrrnvia
. z ) -- ,A Ool. t'lltUlOOl0.!YtA

t7 .21 I

rilu ru.
rflu tl,
rflu rtl.2

rflu "ll.2

e
J

c

firlf,luroritudraudnnr{arulu (D) rflufi? srnr: z.zr o:rflu

o.r rzDFx .... 15.221a
Jt

ua;riaarr lsornlunr: r,rrrir -1 r:rlirfi u urfl uo'gtrdru:: u'ir.: z/ D urnlt d o : uv z {o rrn
-A

ft rdruluyiod$r;r nr u1J z.zz l. un: cirfi lduso'r\rl z.zs

x a

A

I

c
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- ----T-- -

r = 30.o

Y.5.O

Sample Computation

Given:

D = 15.24 cm
Z = lo.t6 cm
X = 30 cm
Y=5.0cm

Solution:

ZID = 1o.16t15.24 = 0.67

Therefore a/A = .29 (From table by '
interpe ation)

a o.ol7DPX a = o.o'17 x 15.242x30

JY- A

= 15.72 lls/,c.

t lnterpolation

zlD
.65

alA

G

o

O=t5.24l

zlD

.45

.60

.65

.70

.75

.80

.85

Z.to.l6
J

-

Ratio of a/A pipes

flowing partly full

zlD al[
.05 .98

.10 .95

.'15 .91

.20 .86

.25 .80

.30 .75

.35 .69

.40 .63

alA

.56

.50

.44

.37

.31

.25

.20

.14

.09

o
3'l

67

70 ,25

J_

il.05 .06
.03

e

.03

.05

.05x' .0Olg
x = .036

a/A for .67 = .25 + .036 - .286

round up to 0.29

x
,o-E',

gnd t.zs $ar€ohrlC?'u.rsxi1{r zlotlu,t$t on
r2om {t m rah rJ? sudo rfilrr aldrllrh

ur
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91'1{n ?.r0
{rutlll nlt lltoolnflotrulqnt{ 1 lIo:iuv y flt 15 (Uu.

.t
t

e
10

12

14

16

20

22

24

26

28

30

32

34

36

3E

40

'r:u3 x

t110 to

irrunr:lna (e) 6o:/iurfr

02" o2h" 03" 04" d s" 06" 08"

1.15

1.38

1.60

1.84

2.07

2.52

2.7 6

2.98

3.21

3.44

3.67

3.90

4.13

4.36

4.59

1.79

2.51

2.87

3.23

3.59

4.30

4.66

5.02

5.38

5.7 4

o.ro'

6.46

6.E2

7 ,1A

2.54

3.r0

3.62

4.13

4.65

5.17

5.68

6.20

6.12

1 .23

7.75

4.26

8.7 8

9.30

9.42

10.33

4.59

5.50

6.43

7.34

8.26

9.18

10.10

11.O2

11.94

12.86

14.69

15.61

16.53

11.45

18.37

1.17

8.61

10.04

11.48

12.91

T 4.35

r 5.78

11.12

18,65

20.09

21 .52

22.96

24.39

2 5.83

27 .26

28.7 0

€

a

o
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6
6

o

TStll x

nlr lo

:-lirr runr:lvrs (Q) 6n: /iulfi

02" o2w', 03" 04" or' 06"

10

1e

14

t6

18

m

{2

21

26

2a

30

32

34

36

38

40

o.80

0.96

1.12

1.28

1.44

1.60

1.76

1.92

2.08

2.24

2.40

2.56

2.Aa

3.04

3.20

1.25

1.50

1.75

2.00

2.25

2.50

2.75

3-00

3.?5

3.50

3.75

4.00

4.25

4.50

4.15

5.00

1.80

2.16

2.52

2.AA

3.24

3.60

3.96

4.32

4.68

5.04

5.40

5.76

6.12

6.48

6.84

1.20

3.20

3.44

4.48

5.12

5.76

6.40

1.U

7.68

4.32

8.96

9.60

10.24

10.88

11 .52

12.16

12.80

5.0

6.0

1.O

8.0

9.0

't0.0

1 ',t.o

12.O

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

1.20

8.64

't0.08

11.52

12.96

'14.40

t5.04

17,n

20.16

2t,60

23,O4

24,48

25.92

27.36

28.80

a

a
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, i )!

iino,r!\n1T rur0rflrJflor-r11l,{r.urullrl.rrrvarfi'ulltor.J:ryrrurrurfi:6ur.r5olri ttflr fi'lrxu']vR !
r.l

t:l.afln16 fl t: Lvtu1Yt'lI l6lur.r.1 n rLo

! i' ayiE.l flzllrlllt! tvdlr10{vru Boflt: lr.rulnttH )ou
t - r, - i -l ,i , . , , c-Y - t .,;
tou111 .l !uufl't 1,{u?t t?ra n ]t In ]J o': fl rulra oiog ru !ry ttfinl:ihulYl1,tH?nu unL?u]luYr

;-- - , r ,ir!f,ntifll:o,tfla LUU

^^;^^8-t.t olrron:rnl:{rurfllnu lrl ouulfiu6 riuolryrTlu xloollYl!auYl' jln0lJ.ln!n03!

dcnrnr:6rurnrfiqllj lou n6ufir6uovia-enrnr:6ls.cria6 udulfirir uciriolfirircioll1 rirdrg
!,., ) - t, . i, ^- -'-, )2-

aoR.t0 nt!Ytnn,tnluutInll: IufloB{an aol l nltt 1l1a r1l lriluHlouYllJfll frnnBt:u n21 "ln-

filtafion capacity" fi'r Infiltration Capacity ta.t6urrnnir e dreiadrL:lrrfir nr:lririrnr.:
; ^ - it

fi?6uoy'trj'L6in orfra.J 01n oy f Rrr allfl'urlrlounr:6rrourrnr1n (Deep Percolation) uln 6.:oro
,i:

t:Rotltrnounjr']!rannnry]J1uu'r uasLio,raut6sJiBkiluarurfi.l
a, ad i ^.,'., , t I a !Z

8.r.2 ouufl2ruoRuaurnu ru 1un: ddfu6ufirflu:.1:;Isl{eiafitquouurn fl?1rBn1lo,rou
.) ),, - Z.!q.o - ; ' ti oaanry{a:lnto:JltllYrLtlrTuUtta:rf]1]u01nRl,.[RlJonuolnnirllnfl2l lufn o.tnN12u0!tlju

, . r - .Jr, f . r. - , r,,l 2
Hf,troa{uBnlr! tuouYl LIJltllltvRU SnliYll trH nHnnoa lTols,J llraalotvoa,ttnt]urjlnnu

I j i. c 2 )it.r.s riufiq.r 1 rir 1 lufiufifililriaoriuuo{riauudro:r,rrircirflnn unrlh"ursnufiufir:

E.!un Ciiodrlluunfiv{oirfiunrirfi'rinuxufilu6urrrnni'r roo Rnurfl fiu nlrio La rnai ( ryrl1$

3oo $n u fl fi rucn riali ; ufir rir ntrlulunr: :-rn voirjfi ufi lt s.l!rn rfi ul
i i r-l - - )^

E.r.4 R1'Drorolnro{frxfrd.ltt]n n'l:1r{dluuF?6qfi ifl?ruR'rorylfuurRolnotdll}irfion11
2r. ! - ,t-i : :. -ti-or.tr1! (Erosion) aur.t'tllrrr i'llll !o uafl n1flu1l01n: luu1Lrnviiafll.rflr.r1rfltlaIn3fi?i,ttluun?

r:do.ra qrfiurir rfiororn'[u nr nrdufi'aan'l (Runoff) 1n nlr1firl1y]r.rfir6u6'euis'iirl 1 o:lei
-.,:ji,ra,-a'..,o,!*i,)^,,,1Hn0ioarlJanllu Nl0[111J0.1flufla9 tullfra']nornltluo !u 0 nuu0tn't13Jfl]otlt1ja {v{B1r u1fl rnun2lYl

o:Lirirnr.rfir6ul6adr.rirj:rfin6nrnuflr fior:ottdannr:tn iy rulruu6udii r:fiyl3n1r
-'r,. ,. -2 -'!1nn?1 $-al.tuu?] [r0a Jfl]1lJ1lrt tall]'lilr 0v tu rl1Y n11

i .,i. r< i - ; i ! ", -E.1.5 tlu lrrnl.Evuruul uqxlt:0nn111!uluuluuuJu qultytq n1111n !N!n]1!a.tnu
- ; ^ - X - .el - Z )!q-a a -Ltn0uInlrxarno r! 141]1-r:.r11! oa i trn,tL{uruuni Llar1,1nfl? ro:tlT:J'u: {1,rBnqu Lr o LvuJ 0ll ro lr

2 ) i. ' a r,' . - ?r* q-i ,-;,
14 0'lyl'tflv{uY[vrlS l.i snaq tuYlJl l !n11J t]4oi oll !u, nIn!u:voull'] looufl,r nl: [nu1tlfl1{fl4uln
r i --1uf,ufi finu ru:d'.rn eirro:do,rrird'ruorrrny!'n:v 1.I nfl1160 iid'o.rlfid'rninnyfiaL.l Lfiaia.!tYu
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llu'rfianr:gqrdarirlornr:6r6nrnur::eE1n (Deep percolation) d.rovrir!i:roiurirlffiuq.rtu

luurrr#rnrria.:t'[unr:snlf,uriroilndrrrlrleiuTnrurnloaroyir:odr.r0ufiabirirvrmfir6u a\rfu

nn:lfu:co-ufrufiiidnr*orso-.rn.irr6.rarrhi6'lrir rfia ':orn'iraronr':1f.:rr.1a.rdufio',orrfr.urn
i r -?llto [u1l1n1 nr{ 10'[

e.r.o fir6uliifun.lri.ru: r lu6uurufiarfiaLtrirvirufir6uufiro: tfiorfluL,r: 'drr16'fie6u
.l "r-- -: ? -r,,.'jsnl!nl[nxn1'qqtfiuu1 1n Llnirjluulroa 0'1 t]r: {o i n B'11rurY]1i}ro1r lrl'r I n:0u [L] R Yt 0utta')

fiogrlrlfirfionr:rf,urirun:6urfludruru!rn 1urlr.J#lAx6uo:vr:orfluu nrlrar! riaarorffo6u

od! G-and slide) iul6' drriufir6uidnr* u:o-rn drr5ror: ovldnr:ts :: nluuu:rdu rdunl:

nn r=nruuuu6onla#,:r;hirfinrlqrrriolnrrru{ru:.nol6u unruanornuru.:hi6a.rnr;nlr
,--z)--

t-l':t ln Jn uytuYl o nol u

1 tv - i )
8.2 nlflgtrUUnlturrrrv9luY{un

i r-- - , Z )c r.t
ulo totorr tttrnuB?':ry{uy]uuunlrrLu:JrgBroan1: txBln'rrfi16u untrirolrulunlr

Jfufrufirfu\.is.:iurfiutjrin ilr6,:riurc6alnr: 'r'u:roiufiud d,rr:6arti'',n1 616'uliud'irio-
r.,3Lu

,- -X -' "r ..,&,a, EN
r.2.1 laonlzollll.rru nl:rlrul:flu1tuYlnfi0:n''r Luqq l'tn,r!\T0lu5']nr2NlYr lull 1leln 11.0u

i.
uanornrf,aorrra:o?n1trnrrfii ilurlfi?u"nLilunl'rila,ri'uil Lri6!r!! urfiul rfio.in1nnrruo?rirlo,r

)-rf-*-rfnailfnfl atu1flr!?10ut 0fl o?u
I i - ' z )! - ^t-", 2 ) ,&2.2 o',1{llufl 01111fl?'lvtuYrul{tl '[, 1,6 LlJll?r1lYl L?r1: ! nn u1n 01l nn]1nafln!flu Ll,llltuuaY

2 )a , i/,tn
oa rrau fl1:na{n'tn1: nln}tunrnufiou firiduhTlvoirrnzeroliadurnhar oo:ao.r rr10[Y]l Rroa':

lllnuaan [n01!$r]'nqluf, :nu [l][nn .l n010 lrxf LHln Lo

82s ilnxun rialdnoudu'hilrianr'rdufiGuliouufirfif -rnr: nr-rm rdodo:16-1frr::o'r

uavri'rLrHufirial IotrrJn6ufiro:r]nulorflu: osun:.:dtrduut'er:'s ua; in rt::;u'it.lrlourl
iz t; "i20 6n 50 rrrn^30:1lx'jri${nfiihadn-unrus irtrlaro'rfiufi firfiufirilurfiunr 1 61 1 fre:

dto.rrlnnrlo\ilir{rrfiofi'jrr:ldsrlr:ariurruffit6uoxa.rfrufi16'qncfo.r6iu u11ofilf,rflu1:ituro

s/s" x 1 3/4" unsol': 53 1tu 1 urtfi orn nrtlfiuranurdafio;16'r]nor1:J1u6u16'n;orn
- r .l o q 

' ) ; . ,' y i -)n'l: n${ouur: !0'tn61B to61uru.rd.0uttu1ol.t0n00lt8t f]'ll0v llJ uo 1l-tvl u 11YIfl 6lo lu

rdanruo:ornlunr:o;rlruna11i?01ndufi crratjr J6'l:r.Jfi e.r

(!{G111-!i]nn40 A {,t11fll'r'l't0lnrlOlJA.lvrurfn,luufiJofiru:Yl1.livlll'l.rltllu 01R

10 A lr,ruu u]urlo B loui AB lurunuuqrtrr,la.rfiufi' ornriufiio:lu;un:oanllloluuu'':
z ' - A t)

AB n1nlo A unr B rrruurd.rolnfiu AB urfrroo C uB! D 6.loqidnm1.:o'ruufi'no.:fruff Rr:

2rnuu?dno1nfi'! an iarorrlf,roio.riodr:rordu nfia.:to4l (Iteodolig rtaltooraut-mo.r
, ) ) -- t .-,tlRlltl'I4f,tlllllll ln.I {UnlUU'l'lLlJUafltlfl?U 3:4:5 n[O n]nuUn )Ol3U3LLni nXlJollrttu? ABn!

trB: Bc nnfflurln6u 1 fittrl6lounrtoonuu?dd.coinfi'! AB 6nuutrdrfirr1#.ra{il::lr nr

d,rnular.rro, eB nur16'firfluuu? EF ?-oryusLlfl! nrqoluuur Er rtur6urrfuuur6u 1: "r ta'! ' 'flaiu olu$u? MN fiurnllu161[uuirua,t$loau 1 Y]'l lolnl: [ntf, ,lo?u11fl R111[[o.l Lt1lo1Lrl,llt.
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lciulna:uoudalnr: drufuuloluuur6u 1 fi rirrdu16o.:n'u

e.z.l rhruud riainrno:unnooudr finur:nfirumrfi16'lnanr:lf,ndo'r::dudrurirarrri
i' " , j, r,J . - ) q.'

qfiJa,rH?oufl1{0oyryr'rn,l1rJnruo ltn? 1ft1fro11r-|,0llBU161u?flr 1:yO-U{n03lfn11!6'Unrlufi

iti ufrrrhlrritrurfluuHufiuso#unrus,na.rftr6u (Contour tvtap; Iouifuarrlar (Con-

tour Interval) oru!urnfidrruobilunr:r,rfi e.r

, t I i r-, f, - ^ -l6.2.d uri{riuti riia'ld'rIr uHuft us o,roru s u o lfi rdufi oocirl 1 un'r oro e; r,uir l[rrJfu
::rYr.rfrufilfiiorrlnrornsdrrsrort:riuooaors,,fiuufrre srflunr:lrirl:rrfo rn:r;fiur.crirui
*:rmrorrunrfiul:.1 udur{lirudauirorl rYlriu6,rirrfludo,rrnjlrsndudriuoonr uurJn.rrJaul

Ioalfiudn:u n,rrtuinlrnrorraraluurJn,:1ndr6g,,fiuriofiezldinr:rlouianrnrsluu:Jnifos

fiso fi'radr,rnr:urirfrufiaonrfluu nrdal 1 iorrrvnldrrfli:1fi 8.2
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,) 2 Z ) , q

rrn? 6 8.2 6a:rrtru16rr 'i'{trvt u!.l B.t tu qalrrs !t:.r.coo n t ur a{dal.l loaa1frunl:

fl rr: ourrnr{ufun21xR', (Contour Lines; rfl uu frn nrirr6a
;- ,,.1 ,'-g(r) rioinr:uJiluu sn su!rr,rr:ui1,ln' li1rn'rtlfrr rdulun:rfllasu ol A un;

s luulln.r I rs'udua':rrn,:r:ariinniun'irluurln,r s uiandrrld6nodr.rrfi.r'irf,ufiuG; n i
riirnrndulrnnirluu n.r B nnfir:rjfurj:,rfrufirf.raa,ru:Jn,rlfiinrunrnrrsrilcrorfluu o,r

r6ur6,rrflunr:lri ::u o d,rrtu6'ror:uriouun,flr. z u:.ln,rluuurfirilo:inrirJdsuluJnrnrr!

Alntfl )a .) -(2) rrounr': !uBllunfl nr.na,rfiirlrnrornudn fi snruolnrrrnrnrrlfrnir;oo'lu
i , ' & i ,: r . - - - " ' 

".-
uu1fl,tn1nfl!uuTrantflurufr?1!n.t tuanl'lfll"rul tua tuYlflYIlfiia.ro?luBlntYl'I,lnn oJuu01t3t

ririoaifvi':rrflufiu (Border) vriaia.rnot.: (Straight Furrow) 6l6rtfluria,rulJ.:fiufifiSorril

olorxnfrnofl1uuu?cir.rrlulrnoanrfl uurln.rrlou 1 rdulun: dla.lfr ufiurjn,r c uor D riJurl'B rei
- q-i - -.)^firr:hirlrdrul6fii3uu2xu')utl:Jrri'ufuhrus I tdu Contour Checks, Contour Furrows uio

Contour. Ditches filrj{rrfl udl'orurj.rdudoanriluurln.rrial 1

1s;1un:dfira-udunrrlsrriuorjioriovir.rniuourfiul 6'ruso.:irnrrrnro rnrar
Z)r ,- - Z )q,- )-l,lllYluulnfll,tlal luLt1fl tflu t'lj llo1]na{ t1J1!6uvtu?i !'}1ilo?1x nl0 $1e]1uil6 a i nll ud? n't1rru,,
&) Lr-r-1 -,^-vnr o0flrlluuuo.rrfin 1 r:t?u tu!n1:rleuro0ltouuauflRn [n!1:!?0lun1: [14ul!uI!nYlrn1]r

6iqodrafiradr,:nr: uri.rfr uifiru ruoern6'.rntirr niuludufi E, F, c un! H

(a) fir::us:gu'jr,rrfiufuolrrg.rufi :ft arrura,:rduhjurilouudr usovjrrtufi fu
iorrlnrorvrhjqrirrfl a rnin'lhiRrrrr:no:{olfiau1uu n,:fiaa1ndr6u,rlriufirfiar:o:ulnlicir.r

}l'.In 2 r-- ,, Z ) , ,l nltuu,ry{trnaonrluurjanuau .l ufl'r113 to}n1:0t1n'tu'2111J:1firo.tl,ruYrl|nn3u!n.r

rmr:rfl u1:Jfirudulrnndso fr"iidUO"lld,rd0lrsrhlfinnLiilunrnrril,riuodr,r6u .l sj{

arniu uonrrnfuo?rilldf,r 16nttu2nno,r ioyiad,ri''l n u yn.rrsuiurlr un:oiolr6u.l
) ,2 )- -

t? tul ru3 ?t ta:J n'nuYl tfl ! o?u

8.e nnthx rirvn-uriorj:invo-uiufi
) t- , A ) ., - )ua touu,rr{uYra0nrljuurJfl,rdou .l un1 flu1ralr3ou?ru{o tlaufrR:urJo,rulo1u2ru]1'1

fru:vCi'r (ptan) nnsrlallxdmol6udr:cioqouianrrn:lcorfu 1 nr:6rursrrarudnaalSu
') - q ,- 2 .,1 r r-i

o.tflB12A10Yl',t [OUn101f tlntIAvlclt 1n.ifl1n.tIulun1:tlt!y{ltl,lttnEfl?1lltlllJ13a !un1?Li]l 1

- i - i' 
ur ulcie:6finofidariorlrLifrufiduiarrunrnrns rilrflxolla? n?lt nmJ0noun1oula0!na'']

- - . ) . .)1 a ).llr1flunf,oo louInlfloul00xolluo0nso tllm rillll,n?l!hnfi61 1ruld Lnsi]nr10$ta0xga0

finnrtulrirrlr:nr;lf,tci r{ia,:rrnn:uBroryrrro,rriufilJrrlr: crrYuil'nr:Liir riarfamrn
isCi!oouuuadruiio:ro-!flnrilrnn fiaroegdo.rurl1rl ucir:dto,rh-irirlndr6o.rriucirfidrur rulri

#oo:rr',nfiro
d.:ldnrirrudrirnr:r'hutrurrnrudnlo,:6ufir:ioqnrloolorrrirlrirnruir'uolu

fiir:nrh'l6rudrf,a,ti6iit llit*lni{qo 6oii r.east-square and Average Profit€s dTufu:1u
s r, ^ alnulidl'rorir.rdlorjfi a.sn! tou filto,t nT, fl 1lt1uultti lnoIu1

G

o

o



atnhlor "o"'"f--,r-;::l
N
8

N !01rr!t oat2!!tu2!Jo'u irlodarlr:lar ts ) SH

t5. t9 2.532 2.532

r6. oo 2.667 2 5.334

t5.47 2.645 3 7. 935

r5.49 2.562 4 ro.328

t4 .26 2.377 885

(>SH) 3a. ot4n-s
76.61

s

+

,c

c
a
5
;t

t?
a

.G

F
-

t
0ra€2!Bu2rl
,)zilttdllLnl2t!

r3. AB

l{l 2.776

I

2.776

r3. 73

2.746

2

5.492

12.92

2.584

3

7 .752

.64

2.328

4

9.3r2

12.57

2.514

5

t2 .570

t2.07

2.414

6

4.444

Hlh
76.8r

30

41,$ao€1{lJ

2 .560
S

SH (l sH) 52.346
w-E

) oA ct
ttfl ufi L!aa{rr:ifu fi lar1nuaraCrurricrras€sn'uao€A?sh

ll
2.42 2.44 2.422.55 2.40 2.52rt
3.21 2. AA 2.452.44 2.40 2.58

I
.oo

Hm - irrinal!

3.O3 2.453 2 76 2.362.27

EL 2.560

lll
2.55 2.85 2.27 2.442.?6 2 .54

2.45 2 .52 2.44 2.3682 .27

.)
?UYI.l 8.3

o o 6O

J
?l



20t

o

o

eurp'jr1Jf4 s.s i,fl on uduool.r :o'r6un: mofi fnurln dm:lo,rrhnr:rlfu::dl
frufiltitorlraln,vlilrifunnan ulo nrflu::.lor:rldrrdolicn-gd.riorrunrrvirffu zs ulft: D$n,/- z ),,

1.!e 1uBo firjo,t YtuYl o{ ul,t e 1n uu? tl n 1?.50 Llro:
,i.

rf, aRlrrn:nr nlunr:riru? nr rr101fi "a" rfl sonrh r0n torisrn) {iujirmr nqr

lo'rfrufiaanlJnr.rdruriia rz.so rrcn un:aont:Jnr,:o:{uon 12.s0 L&rr 1q1# e.s; *ofufir
),Lir:u;nr+Tsu'jr,rurlnsa,rulorfluufi.rurirafli'rrt0r1 rtrr:srur:olondrunriolerredrr 1 1*

rfluirururrlofia{rirnrnrorlrrfin uiorflufirlordulofiif,rlofiarcluoon z fia1i s (2, r)

t3llfl tT:outYllflu 3.o0 tuo: trlunu

/inru:n1unr:drurarfirlo'lotrnr::rlrmcir::oirfiaaluuu':Ball (Row) qn:,ruln'.r

(column) 16r:iIudruno.rlu: erntfurrrirroduta.:Brio:rirfi:ruLi rirrodiiusootuu 2!,a.t

Line Average rirfludn:rilrodula,rfrufiluuurfiaru6o-16' us:rirrodofiurn uu'urrto,, colunn
- ) i .!.

Average rrrilucir:cn'urofi ma,rfi ufiluuurfi so:iuon'n:iuaannrudrd':.:
i .,1 z)
rTuisorrflunr:urroaufinnr.norfiufiuag::o"ura.!ooo".rnsirr nr:rrrncra6nnrwo,t

Z )..-
t{llYluB Lru flnn l: [eu?n I u11l,l10ofl lld n? JlJa.: R]l1ll o0 ttuu [1]']i1n nfl l R of t 111:unltr'11Yiu

ra.rooeludnnr.rriu ll',{rururiqfifidauro:Jxloirilryirniuonao r:6'uJa,!lofludnnrm:dcirrviriYr.r

' ) - c 2 )! ,'Z )
rirrofisnol:c6'uyln1olufiufiriu. ucin'rf,ufi:aurlnlrjrvirfiunju:cd:nr{::uir,r*rnrrrriruuon
- Z rl ,,-.j i , .,i e
nur,rola.tvrur4 lljrYll flufl:,!'l1l{, aJ:gtitnln::n?1,ruIn 2 }1!onau luun2rni?lllruf,2 n1:$ln1

::ciuaamoguinnr.rllc:da,rlti6rodalooLirlrurln (weighted Average) Iourhrorirurufrufl
) !-
Yll,trouu!flaux1000?l

z )) ) , ! ,
fl1$:Un1r$1n1ttuU{Lrflttifllna.t00flu0nf,1Jlr0l?rul]RtrnD!riutl+lllanlJuu{ 10!m

z'ndrr6a :ynrta.rooquf nflr,tna,,fiufi (H-) osirirryirn"urirroda,ua,r:oiurarvrnrclufiufi dl
t$nT rllltt: [o1'l

Hm = 2'560 tln: '/
riluuufiJoiloauilnnr.nra,rfiufirluornoodrrin "a" :Jurlfl u x uo: y 1uft odrldo
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8.4 U03 8.5



m2

2.OO

2 .70

2.60

2.50

2.30

2.20

€3tt rlvrll rrod !)

raz6 uf,ul6urri' ( rgas )

2345
€3 g:n1w!t!lJe1u21J11:r5q,'lnqenlrtJa

6
3

ai
-
o
r!

e

2.40

6

t# e. e e:ifu rodsto rfir d?uBur fi tr:a'ua n - r3z-'u a a n
I

6e
I-
o

f

2.80

2.70

2.60

2.50

2.40

o.30

2.20

tat lJrUtt$ (lo lr)

-t-'.-ra=t iuirlSr.:rri ) ( raaa )

\

\

o 42 3

r : a:yrt rv'utf, u q't! : uvreqenqr n't lia

'r o r rfird?rluafinrrfo-fia1il?ux 8.5 €3AUrCaAiO,

--1



203

- )^, - ) z;olui [-n ]:urrfl'ufi:{ftijfi1lnfrr6d,rfiursdurqfir'ua.rfiuffrjrnfiso [ou Least Square

method r:rrsli jr Stope ra*fiufida.rnr':fsurldrrnso:

>(SH) _ (>s) (>H)

Gpg or G14,6
n

6

,(s)'? - !2n
o Iou c^, - t- - )

o11 n10 Ln.t]a{rn1-lo:.tq{rn1l Jou tfla tofl.3fluT;outo fiu1la,t
z 1,, ;
vtu'tMl[u?Y]ff Luua' Ytfl lolJ'tfl Ytfl o

olrrororrrarrfruo:.16.ricir::oir1ndr6s,rnir: :durodu:ra,r
2)q - )yruYr tuLLqlhfl n:1uon-n31uo0n 1nmfl o

:YUYmr.Jtiu!fl u61u?un!n (Station Distance) clnlnd1t'I,rqo

turlulvtfl nnainl:!r]nl]!R'toLYt

cir:;oir rodalarfi ufr fi nrnrir.r 1 1uft anr.rfi cia,rnr:urorrl

fl10tYl
.,i r - )-

n 1B?Ul41'O1an1:OUtOfiU [Urlfl Y] 1n rlfl0 i n 1l

GwE

rfiafilfis"rnu lalrid1ltd1 H dilrurlddrur r*rroilrf, roryr GNS Dia cyy" riu
) - Z)c

riJuo'no6uno,t':yor"ula,rrlqfiluLrurfre u.ria-frs1fr (Line Average) riofiao:iunn-o;luaan
(Column Average) 6.rudruci'jrrira',:urnrunrorvruorfi aload

- . .," c-2
olno'2aur,rnn''r$uo []1uo: R1lJrr ofi ru? or$rn?luBrnrrla.rrfun': +f,,rieirlndr6u r fr.r

- ) t- - 2ttoutoiu tn oJu

E.3.1 R-!lrrOlAlnnrUllu1ifl G iunn.nV fU OOn 1Ca*r;

,(SH) = (txztta) + (zxz.taa) + (:xz.se+) + (+xz.sza) +

(5 x 2.s14) + (oxz.lta)

S

H

n

,s

EH

E(s)'

s2.386

1+2+3+4+5+6

21

2.776 + 2,746 + 2.584 + 2.328 + 2.514 + 2.414

15.362

1+4+9+16+25+36

91

6n

........E.l
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r(sD - 
(>s) (>H)

nlnfl.or GwE
n

,( s)2 (rs)'?
n

52.386 _ 21 't 15.362
6

2

o
i

91 _ 121')

6

- 0.07a9 r 6r:fl4 25 lusll

98.014 15 x I2.803
5

5s .ll =I'
5

t

cirfir,lrur nrldfl t: rfl unrrroro rrciouf 'lrritu::urrr mrv'ir.:uro6.:1ufi fi avldir nrr u
z ) - ; ,- z i - - - ) & ,tlot7na,t urnr'),to1un!1uonoi1uaaRruauT:.1llurlun10JYr''r [1lrno n11101 :o0u1{0u?]drfil{llrYrr

rlu o.oras run: cia::urnr.r:rl'irmlodlrvirnilr zs rron uia 0.3156 ru6r, Eia r oo ilEn uar

ar o1:.lvr r lfi n o: iuo o n 1n'.r rno or n rod o.0Bx1u nu)

r . r.,8.r.2 frlltolnlnnll|lru rnfll ud.nfl lgt (GNS)

r(sH) (1 x2.532) + (zxz.ooz) + (axz.oas) + (axz.sez) +

(s x z.ezz)

>s

>H

(4s)'

n

38.014

1+2+3+4+5

15

2.532 + 2.661 + 2,A45 + 2.582 + 2.311

12.803

1 + 4 + 9 + 16 + 25

GNS

vl', a

- 0.0395 tuotGo 25 tllor

- 0.158 tuet:oo 100 tuot
- & e ,- 2 )r ,toa - )
d'rriufir :"rfiufi lofllfiil:vEY!fiooquinorrrvirniu 2.560 [No: flnlrrnrnlmluuuurfia

rufla-fis16 0.158 rxoicia roo rr:6t: nrol:lylr.rfinki us:iorunrormluuurfiqo;iuon-oviuoon

o.grso run:cia roo trn: nro\lrrrfienriuoonr(r o:inr:rouianr:6uriaodno ua:,iruru
-i6u:ro c: rvir rYu i ru':uh ufr o : da .r n r [orr]: t lr ru



2G

nrdlx? ritai Gp5 uio Gqnp riuarro:r1i1u'irnun::ror{riu6ndi1f,nnr#

dr*rnrcir ] rss ,(s)2 - l}l' ltuu', 6'rrdunr:r,:fi a.z
nn

z )) .,
:Tufifir,ilunr:rarcir::d'urodrfiloqudnnro (Hm) ttss o?lunrnrn cNs 

_lB3 
cwe --1" .- -*: - ),-z). ^ifffi1u10116 r'161u10r}n:duuJo f:Jy{ununflo.!6untofi1n 1 fl1lrlnn1fl avt:ounlonlLxuo

riaunr:rlrur ruur:smiiloiiu 1 fio:iraiu uro,ri1i6'',r,',*rr::rYurorlorii.r 1 f6a

H ,/ = a + (QryB) (x) + (Gp5) (v)

,
o

4.20
lng H = cir::6'u'yrfi.rrrn:Jfifrudufirfioo1n oouii.r

a = ::durf,.rrrnrjiuiududrdondrruf,o

x,y = ::t:nrrluuu?uflu x !!n3 y ornonrirntfia rllrflu'iru':utr1n

01n 014 u 1.tYt n ''t x uo Lvl e: !n?1

Hm

xm

Ym

GwB

cNS

otn Hm

o,tulr a

2.560 rUn: -

3.5

3

-0.0789 /
-0.0395 y

a + (c1yg) (x-) + (Gpg (Ys1)

2.560 - (-o.o78e) (3.8) - (.o.o3es) (3)

2.955 r,ll0t

a + (GyyB) (x) + (cpg (v)

2.ss5 + (-o.o78s) (z) + (-o.oass) (s)

2.679 trnl

d'.:riud1od,:ifin-o (Coordinate) (2, s) {iri::oir 3.oo L!6n riorJlr.:t:iYudtfiudr

orin:d'rrvirrhr

H

drufin:rirfioo6u 1 ovrirurruld loridr6trfi'u riorliufiufi1fi!::a'ro,r*i.,ur,*
,t - ^;Lorrnru!a!? rs rou,ur nnlanouynrountnlicirrvirfi'ulou:.1::rLr r* ungr:finr:rouianlfiatfige

ol0
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ifhirirfid',r.:nr:lun:rfi6',rnsir':fiarooc.Ynu r.rlo"lnur druor',ro',o,rru,,frufilfituroryhfi
ciornr: ucif,.rorlf,rir::d'udoneruinnr,lrvir16![rglri S!ro'rlo.16udrnrvirfi'uJilrcrua.16ufiir

niu16urrYu
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o:16"ir

!!Ii * ,oo 13070

t Fill

91:ltn E.2 RrtA.r _ (>s)
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8.4 R-rrfiru2orxrrlilrn:6urnuav6uou

lunr: ::lrnr:rnrrirrlfu:;d'rfrufifu e;6orrn iurn:la,r6ufi 6'aqouianl#ulo
rfluufrn uonrrnrfuur{o*crrflurcdam:ruLFilro:rar6urudrdrsiofir:kir6on1f,rnia,:{n:fl

r:rrfirouLirurrsrn

qn:d,rlddrurnurf!urn:ro16ufi6fi sofi 6a Prismoidal Formula:

I
8.3

Inr v = #ilro:rar6u
z ) --A, = fiU?lXUlOO1JanUyl.tftUX l.lolUlt:n
x ) -- - )A^ = 1'{ Ufl r4U]lt O1A.C [yl,tn Ur 1{ OlUyl F a.g

Am = fiu6urirriola.cuyi16ufiodn:,rnnrrunvrururTudruri.rsa.r

L = :;u; nr.r:: r,rir ldru tr: n fi'l cil ufi s a.l

l , -,-r.d, )" ttoi! nn nlu Li Ll]u.s]uyro 0 nfl]l o1llJfl nna{o't { 'l tr8't xnit lNuuuLiRoll{ L}t.r1!ng

tdunnr!rn lYrriornr:cirlourl::rr uudl r:'ro'rolurlir:ro:ro.r6uldlouir'fi6anir Four-point

Iuetnoa 6,ritcn'ir

vc L2 (H3)
E.4

4 (Hc + Hf)

v = |tl,*+a-*lrl

L2 (H3)
V1

4 (Hc + Hf)

Iou v" = rfirrn:rar6urlo

v1 = lElrn:lal6unl
Hc = r.,rB:?lfla,ro?rlfinaorhufidoqodupriod

H; - Hnllura,ro?lrdnrol6ufidla.roliirlortrf,

L = ::O:nr'r::n'it':utlO

tn:rir,rruinur:nrirurru irro:lo,rrf.r6uroun:6uoluufrufi::u'ir,:

adr.: giulu:r]rir.rdrrdrcld'ir

8.5

fulol6'dl'r-

0.4

0.3

25

rzst2

IUgIT

tltgrt

IUft:

rc.qP6',rriu v"

Hc

H1

L

4

35.71

rzs12

(0.4 + 0.31

nRursirrn:

(0.3 )2

4 (O.4 + 0.3 )

V1

20.o8 nnrrafirrn:
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) ^' . ) r i ; )Method qiR:.luh11fi?1!BnIaiouir0t..,a0Nl'luN0tn14UoxunarI uf]]to 8lflA nn1l U fl nYl0gfl0.l

touianruufiu#.lxrrodu nou o-,lrtullilro:ta':6u:rouianrrf.turoo;urldornner: o
o

vc

Y1

Ino v.
V1

, Cut

> Fi

A

(> Cut) . A

(>Fill).A e

8.6

E.7
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i rro': 6 gnma,rrir rrl n':
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rJfll )Ulonfl't] fi nlo.Jduaxfi r:Jo9rl.r .t onanI B{

yiu11T 3 fi',t 1 .C li Lto fl'14 u o

rfior isurfiulso:Eir.r 1 ritarlufir flq:rlin6a Prismoidal Formula o:lfiriravtduo
- ) ') ,u,.,.i^ .r.- ),, -

0n010'tYlfl6l LtElL1,[Aiilnn'l:o'lu'lrUUnUlRN'ln0nltutlJl..vllUUt{nt{ flOT11L1.1O11 nnO0'llaJAt:.11u

6a Four-poinr Method ffru Summation Method lrieitnnd'arrialfisolourontvodrlBlrfiofi
,-' t-- -!at,nrl, nuuLt!n.Jfi) ttlatnla Joqd'tn10lJ'ttlll{011 6t Jl-tul r rfl Jua,: ttJ!rq:u t l1,1Lxuafl 0'1fl )1fla,tn't',

a:1l::u1 oafl'tJt utL q trlllu

d, l8.b nr:'lf,nr:r{fr e.a .irfiiufi rilir lntduto6uou
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r. . rl {.a {olrlt'ltJt!ln, luftundl aul!fll.tltu find?ou1.tr1B

^ !)
r.,l B: [J1r0.touInnnfl tI
H n:'t 1r1,0 { oun l, Yr ,t fl u N

ornfl'rlrnfi 8.3 ri'r xi:Jr v n t: Y l,li r.: u Llo

rJilro:6uao

irrn:6uor:

ro !,

o.05 F

25 rr

:.lilrn:6uro

3lro:6unl

0.4 tr]ot

0.3 tlJo:

zs rlo:ovld

36 Afl!1ff frror
ntt0t20 nn!'1fl

o. r5c

20u.

o. toc

) x 2a = ta.q nnlrgtirtro:

t.5.2

0

z; ) ) tfruftna.tfitufiu!fi = hx zs x (to*zo) = 375 olfr.rtuo'I

vlu?na{Bt?ti0uno: fl = 25 x 25 = 625 01:1.:[uoT
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- yirrrilufi uurrnruuu:rfluaolrfi u
(Contour Check)

- virr:rfludr.:
(Square Basin)

- virrnr!u nrn':: u
(Wild Flooding)
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z. inrrlnria,tfixl nr:lfirirvrrlfiriuisrtrmnlrtr;rurif,il61u::u:nnrduneuria

rr.6surfiuulfirr:u:rrminlfi1fiir rdu lfirirudfu ro 6r rr tucior#r unldrrnrlriri,rflu.r r 6,r

3 h mrlndanfiaiiorruirfi'qurnlurniifi'arnrdsu{ousfilda,rnr:rLrnnrfluf, rarrflurrnr

rnrstr0orioiiu
, ) - rrl ) A i.-

3. fllOnI 9nrUaLrXr0lJll181JfllJnTr lllulUU1JOU .l rUOnlln']lnrriAlJr:n1ull!'Uu tx

rir1rlntluufi r6udrau:r6roora rlnn 1qm 6fi lfo.!nr: r#o,rr rir6.:fn o:LiC{a nnrr u: nfrK,r
t-r,r a ) t )-

anrlnuuo.r rrfla0ualnTrraulrll luralorfi:a{llaY]oa,!fl11nTtu11inn1'-agLfluan'tu

r. ltrr,11o16' ndrr6afiririro{uf,'tr:lfirirurifirriobfildlolLjdo,:nr.:rnardurnia,r

iodu 1 d,ru&unrrl16ourara,:fi trialrrndorrrirLltjr,lulrnr6,rrfi o6ul6urn

s. !ia in"n aonuuufi rrlrvs u nr:Lirir uuuiir:Liri:: fi vr Garnq,:rvir 1 n-rui olrn
t)

n?1uu:Jou.l
r -lfi lntuiarfl dla dnrt tu 'lYt1itH?oun!

r. do'rnr:nn iufunlfiicnrunrorrsdrrsuo d.rr:rirlitirrrngslnuriuifilrhru
' - ) ' ,- i ; - i E - ) - , t l a 3 i - r ,

aqufi? ruo,nlnnlu Jvl$nalrr:q,!un :or1ro,tt]fl! ouvllilu!:! urruflaylnuuflurnr [:l

2. alirnonrrfl-nrsrg (Erosion) iu16'1urn 6fi'nrrrnrnunra,:dufiiulrn
,: - ",:. " ; . )

3. flltOUBniflf,.t1ll n0: t1Jufr,!non?1.rn,l: 1,r1un0.rtfi:a tuatgnu oul.tn3tnutn0')

4. orlna rrLnnuqvrlnursururiliut6'iraltrurnlf,rirarir.rhjiirl'rsfiylf nrr,{niarfian
r -? r ,

1trn'l: tuul lll0noa,!

s. ldu:r.rruun
o Yie.r nl:0onlluunt: ]1tu lfl]tfl?ou

0.1.1 nl':1l,l1lllo{odtrfiuooRllxu

lunnaonuurnr:lfiirvrr,rfir6urfu firflufio.ri{aryncirI I liiulfiufrnn ruina.r{ft-

rJ::rra 6u fi1fi'rlqn rn': riaXnrrriridarilonrrrdou,dafirslirfluuurnr.r6ani6nl:lrtriri

rnrnsRuun!rfluuu2n1.:lunr:aonuuudalri {aunrrrirfiorrr:uri.:oonlcirflu 5 ndldiunu 60

n. {aXnfirf,orn-urir il,:16urir.Elr ruririrvldfume,:rlooRaoflnionsaoqqnrn!fl1:
,: ,:

rJqn tinr:a,rrh irrfluuuusoironaorrnr rtlruuurluriuu (Rotation)'lsr o"rnlnr:frn l
elrJna usrluii{rinl6fia{nr:ri1x1n i nrr,{xo,r1i'r rjirr rlrrirelufiornirr:nnlla:nrltrr 0 'r

u1f,t6'1u::u'irrnr:u,r1s Bn fliluCfonnr:rhro.rfitfi:cusrroreirr 1 onanourlirn nulrfio:fial
i r-.

tr.,to 11i'lu:1J!: nl JtnBa tlrouolu

l. {aXni rfl urriufrn !r or: 4irh i rylfl d,rlduriurn tr#r.: ouror",rulo,rruodufi'
) , i -z )

1ofi r:dohr{riiufi unsrrovrurirfi iaqjorur::lrri rfl ufiu
- ,;) - - i,n. rJouRn!flu?Rllo$ s.rliudfllluthrfl nudnut.nlan6u nrururrsrdunr:frfi nnna,t

ridr nrrlfinla#u6ufirflurj::lanliof,t nrurrur:nhnr:rfiro:rliu:ra.r6u fl$f,rry$xa{

6uiorruliaulrhs,rrrnlfirlrrT.ruufirhulururo16srrYurYufinroirr;rfiaiur3,rlu:rnr:ii'l*rirurl
..J'r- : -fl l lE rr ruro.ttnf, ofi og'lu6u nrrlirucian 

Bn fior"llJ uosfr?1uf, 1xr: nlunn::::rrrirro,rSu

c

e
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- ;) - - )t- ' - ^ Z ))
it, 10{nnrn0?rlul,(i 5,1lf,unnuon0 nv{iun:1u"rolja nr{uYrYll3u Bn fl?]uafl]loin1n

nrrlCla,rnr:rirfii;s!r?nrrilr .l of,anarqfi! iinr:rJgnun:rih.l6ur nr: nnfitrquriuu rfluClu
. ) , ) a " ) )- , . A - , ) .

e. uarlBau 1 riu rfnanuo$Tt0xnuuo3r.flurngzllloguB? lfrra{uanonrl.tu:artrraruo

6u 1 de:rrlruia'jrirur r,rrul6 {rururiufir;rlrlrlf,nrnu rnr

. .< .ti0.L2 n1|raonfiflrr lfiv r

nr:r6anir'nr:lfiirurifilLirulr;sln'l6u fitfirJnn us:nnry{11ofial,rflusi,rrirfi'q
' J rri ,ir,

ad1,tB.t nrr-sanlt-nr:lfi'flfihirulr;rluanernr! llfritn.rIsq.run:1611::Isr hifi!riruf,r
d,:arrrirLiiufirrr: qnrn'orro16 rdu rirlfirfionr:tc &r$r6uuo:vrrrar{uuiou:rrqfi'rflu

Ll'ryLiliriaf,ilil rirLiinnqqrf,arirurniu rir1fi::o-urirldausiiilrufruirfuhjrnlr:sluri
nDu'w tn uerlrlfirfioirurflu rflufiu nnrflanifnnlfiriruruuf.cuuulaueuarofior: orruFuu

,)
$1Uu to11no]' l,tYl 9.1

- i ,.0.r.3 ilofmDluortnu hrn'Eoonuuu

rfi oir:Linnlfiiuas6urfl ul osil.rirJ:: fi vri nrr i r rlutn ::r1un?r r: Cia rkif:r
nnoansuul]irr,rxr:srrTusnrnni ::rrfl 6u il un:fi1 un:or6r.h=nou6u .l 6.raroeqrll6'
- . r ,j
onoa [!u

r. rcfio.rsrur:olfiiirorunrrrC{a.rnr:ra rfi116 orrufiarnr:rirro.rfiliuadnua,16

rh:naullnruadr,! rriu rfin arq [n:qanlflrfllJJBn nr:1firirurifiladr.:narf,orrturflufird r

16!iarnfirhidhf ,16.rrirarnu nnoonuuui6rsda,flfi:tu:.rrn::rruusun1un01!ii-rudfitrldt
"illlufl?luoonn11 [nurfl ufl ln.tYluuauYlf, o

z. r:fiolsrlr:nlfirirldsirrslaunvr{rd,rnu rfa,rlrndnuuylal6uuo:i6nr:lu'rir

fufiudstoaroocl*:-uirtirviri'u ur.rurilarlrvl6f:runrfiul ur,ruri.rarrrsl&furirhiuafiu

nrrudamn {aanulur:Ca.raonuuulfii:urllsrJi:nrurfusrrmnlfirirldai',,oruuo#r60fi't,.)
taru l111rf]?1uuonn1{o,tnnlluadnBo

s. r:fia,tliinrnorsr! (Erosion) riaufiqo nnrYorm:1uir'nnl{ri#uiuo{rYro'rnr
r-l Z )

nr: ryrul!rRsn?1rnl0rn1a,rflun n llaanu!ufi6osfiaif,o"cnrnr:lirirfirarx!1! fld]?6a1i103

6a,rtrJ6,rrl nrur a .rlir.dlr.r', u', r.r u o, o r: Ioo rfi n n r: n-olsr;rlaufiqouiaa{lulurn6'r:Ljrfioorrl
^ ,z )tiuulDunfiutl

a i - ) r r.1 ,z :4. tlnaitrfl1', flolnuuluallrf,o tunn r ultrnn! ururrdruarrr:hntngvhgu n,t

!fl1: 0nui01$sf,!rnuncnrnl nr:r:o:usuo: Cio.rinr:aanuuuhiinr:qqrf,oriro-rnrirrriaafi

so rir6lunrngfiriJurls,rnrr: nnaanl riafir:r6on'ir ,,Runofp, d arrrcnrua!$iannrliuru

ldlounr:no do:rnr:Li*r n.rri aririlfirfut al rfi auf nfiilu' n.:!vms fl nud'l

s. oz: evrirrarrirrnhoihu u n{urrs nn lr1f,1irfluil::Iatrifirurn'jrLiHa.:n.cv1u

rfirdnlrn rioio:rfue:fiarleo,:::r',roan.,ndufihlrrioila,rnuiiLirfiarirfl 6,rr:rhlfrflu
.- ) -arJs::ncionr:lf,rcriar{n:nnrnrrn ra5orfl uurdlryrr:rdu{q.:
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6. oifio,roonlru:ifildu:'r.crulunnlfi;rrlaafi qo nr: o o n uu u rrf, 3?1,r ur.lu66 o: ri r

lfi no u:.r.:ru1un nhirir n'rldlr n

r. or:r;liiufi drulunno't
, : ) c-- )

3s'nl'run!olnnau.l r11u0un(o ftlx nauf,?a1flT

d'rndrrrclf,dufi:rr s uja{r"durinoriuin'rurn adrrl:fiorl fruid.tntirraror:non.r1{i6nfir

16finr:oanuuufirrurrfl u Iouroyrrsarl'r*i'rluiit fifiin uror6na{rr{ro:fi0.:t;lo::ft1u6a'rii

rnn 1uu.:rn'rorro:fia*ror:noJ::fininr nr:uojmvoltirir (Dstribution Efficiency) o.rlounr:

,dunru,raovro.ro uiaurjn.rlirirvitlihrfiu rfiaandufifievfiosdltluntrfioltiredo.r{rnnn

.,orcnr4r,l,uldssrirniu

a. osf{oloonulutrut'unrhvnrulfitllr:rir-n#roa$ufi luur lrn''riufi'r",l"rlqnn!

filti'inrJdrudul nr:oanuuu6rnr:to1f1f,fi ui16'lrnfi qo
n!

g. rcfia,laonuuulftrurgst ?iu5u$o: finr nr:la'rni ::trs tda.lornorrlunnrir.l
z^ 2 ) r "

ttanluaou fi?rllfl rolyfl o,tyun n?iunmo.rnu onaorln?tttsllfir o runr:tfi uflnrilo $u iruru

rn*r1unr:lfirir6.ruonrirlrYuoanl:J o-{rfu rs fia.:a o n uu uhiucis: f, rui o v16':-lrlrlurl nr r6u r niu

^ ,.- )ro1'r ttono']{nuuout4flo

r o. r:C[a,r+hfi 16lnrus:nrnlunr:ldtoiaidrnnntnufi 6":a lurorsfi nf, n:fi rfr'rfia

ldroiar{n:nnrnrcnniulrniu nrr a a n,ru ui.tor:6 rfi.r 6 
'r 

nr r u Cio.rnr:ioidru

3 r : ..0.2 tofl 'talsl,10{n'tt lltolo{u tlI.ld29lu

ri'rl6'n rir':llrfirir lunr:1fi;rmr.:fir6uu'ur:rlirir urifillnunr:rldauhirirlnnl:.lu

Rr6uufirLifudln.rlr.Jrfirlflr{fit1i loalrfrnnr:ufirr:rarriairfir6uujurirufirirflurroir uci

yrli{rdlnd11filrnncirrornmrolrdufrrirle riulnofi'r 1 tJrn,:fi'jrlooilniufirriurvuri,run:fiur'for{r

finr:*z6l1drrn rdaGroiuh'ririotrriobirirlunr:irrrr$-ru:Jn.r ri,osroiau6'rrfluuaiuur.r "r

2 ) ) -. ) -nJnrNn?rrorolynto,:l,ruyr rJlnRlunygurtr !u luou yruRaniirflnoustltlirrurir fi'rrrnd'o:rnlr
q-i )i. -t.r- i. i -v.- .,r..i
tuu1fl.rn11t,tB:?tlllanool lnu^r.tr urlJl l luouulnaStflRal{n1 LUll1nuu190lun au "l !?n,ltg0!t?n1
J ,- r-: -: ) -r,a - , | :
d'.:ucirirh{rlroun: rrirfrtn6oun''r'1 fi,:rirtu nItilnir ir{riunrn (Advance Phase; n:r}l
) - .,1 .r-3 iir
t{flfl4Ol't6]OnO?1lJflll]'lUrMl11lt1n'lUUO'lRtTU91U !]lU1 (llnu y) nUl:UYYll.tYlU'l l]tn l!nnnO

eirr 1 rhornrirurJar (unu x) riun'jr n:rr,hr:rrnrn lAduunce Curve)

u n',r or n firirlu nlrj6 r firu u:.ln r udr dr f,,rhir u olri'rlr o B ao o 11lru rrrra r rrln.r fi o: iirirri,:

ari rirri,:n rirrir:lu*61n,:1:Jrfiurinlflu6u r.lr,rsrufior1r,rnrsuriruu'n.roonlrjrflurirfir6u

(Runof! tiro;o: rrorr 6'rornrlrlral 6rriru url n.: u fir oufi.r rr nriutlolri'rl r 15 u n'jr irlrfiun-n
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uanornn:rrfi'ourlornr:noa'snrnr:lfrriro'.rneirrufi'r fioro1ti6rfi nrruurrlario.o

2-< q-- .-: ,,.{- :.i -r,^ ,l .c.^
lUiin LAU Lidnrlnm Lr$lrn1rhx $ialluroLx fl1lnLo ranu[]''l:tJ0ntrLnutulovl0Yvlltutnnnl:

n0v{lna 0.6/S = 0.6/O.2 1rT0 3 BO':O01u1r'l

orn{ar:afiurur'lfiuavttf,ornr:irorrrflfiqr.rfirriu r: ror lo:r,rmrua: r6ao6u l rfi116l
..! c

!o0n oun?10t lflrJnr!!rYly{a !0
2c ^ ) -i ., ' ).i - r- Z

o?luru Lunuluafla.rnrtnxr [xu1r]Jun']uu.:nn'rr'n nrnan lo [0u!nanYUol] luolll,ru
luaufifitrturlf,ldnoar\ rJ::rru oo ulairqu5dosfi.:10r01 (wilrins poinr) ri.rrfufrr6ui

fl1lxiui'finfrr r:flrirl:j1t16' r a uja{ rtu6loulji rro: uio r.a rrL./tr:. nrudnra.nrn 1.oo
i , ,- :i

rugIt un:011;1u0111110'tl utuno an 60 Ll.la:rquooi to?l1ll ll't orulYt n! oa.: t'|,\ $nvla = 0.6 x 1.8 x

100 = 108 lJ.u.

- J l- r.'.
rT.niu ::r v r': arfi Cia rlfirirrl.raqilu: o.r (Duration of Irrigation, T1) riaCta'rnr:dr

roe ru. evrvirriu aro urfi (orn;|fi ro.r)
):::o; rr nrfirlror: o:'tu ntJ6.rr'l'ru: a,r lrime of Advance,T"6) orrrirril t/trosTy

I:arYl'tRU 870il4 = 218 u1Yl

, ) c-""
fl?11llj1210,rt 0,'m T-, lyllflu 218u]y] unSa=mlnlt l1{lilrtllt]=u 1.12 nffnaau'ryl-aq

r: roryrlnu r3.2 uuor,tra!riur!u 330 !rlnr 6,rhicir.rlrnorrrurrro m a.:filf,rir nrl roRa { 6a

aso rrienurnrin (udfiro:lf,a-n:rlfirir o.se 'no:eioiqrfioy16'orrr:aruo'l:ar ::r:rnr s.z r4or5o
r -t230 u.rn l'tnJ 145 tufft 01 Lnafit lfl 11 l]lu'IYt] nu 0.25 ifi:oa?ulYt)

,) - .-'" J '
rr nrficsela,,1{1ir?i.ruuofir-ria.r lTime of application, Ta) ryryilriu Ti + Tod

= 87O+218 = 1088 U1fr

o.tuq

o

To(r)

To(L)

Ed

T

1088 Ulfi D(u) = 123 !U.

= 870 tllYl

108

(L)D

0.5 (108 + 123)

93%

x 100

= 108 UU.
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.l-, ) :
r:rf,u16,jrrilarfir,fi11lll"t?rtoirjanllR 2oo r!o: rflu aso rufi: rsoo Ed

ss riloi rtudrlirfu

nrrudn:ra.nirfi1{ro6, 1o; = 9n*

fin so liJu

o illlu

luflt $u

1.12x1088x60
330 x 0,9

246 lllr.

l!9 x roo
246

44%

Ei 44%

e

Ei

Ea

r-Eur nuirfilnnrnuaanrrnrhgrarl orrr:nrldlosu'nnuililronirfilfirf,ulodt':a

ffi ur rlrir6f,a.rnr:uncrFrr ufi 6urnulrfl aanlil6'qrJ

lfurutrtrn |, rs - z.l uu.

lrnrngrio,ria.t - 246 - r0B - r.5 = 130.5 ulr.

rio =9i x r0o - 53 7 to.rffiurnnirffrf,rrlo r-Elr asirfir qls'ud,rndrri
246

ciaudrurn uciorrrcnon durnfir$nr:nndcnrnr:lfirirn.rufr,rrrnrirlrn\J6rrtroio,rufilcut-

back Stream) riaarrrirlfililinr:s qrr'urnu6'lunr:rlrtJ:'urltufirrhlr1i6nnrorfi.r fir16on

lirndr{.:lifir:16'jr E, = E6 = s: 9o 6.rq,rurn

nnnoa-rnrn',:lfiirrflufi,rfir:druh'nnldriri:J::firf nrvr6iu{hurnLiinr::ru'r':r:

rirlunrasrtruio.!rartjliiinluarsus.r ganrrnrfuduflunr:f,o.rfiuiihirirrl,rnlnirurhsu s.t

d.n:rfluurri.trxr:fiur{q.ruiarlrlfir#altn:n nrnuen r,rruhis:arn un:riiunl:io.rrluELi

:;aurirlihuqduadr'rrrorirdnCl'ru

ornrnr:qca'rno,r6u1uia'r::o:trnrlorrnrndrorcrvurldlnDn lrr?ro'a:rnr:Bntx

:vu'fi.ru1e sa,:u4orioen2ruurr:ro,rio r srs:ru6'urldir:rflua'rnrnr:Lirirfi'or:r:1i r5a

rflirdrnrinr: r: nn n,rlrtlfirvirdriio'jrr:16'inr:lnnrmrfiraio,nlooiqo

nr:rdrrrirrirfluar:dirur nrdcnrnr:Lirirfinr:e:1f,ufr.rrrnlrtrird:ua-o:r r.rz fio:

riofuifiuf,rrflurrnr s rirll,r 6a :crirt[ r irlu.r lfrsrnrhL,rnfi.ri[ruio.:uf,r

a-

o

lnaranhgiar
to6 !J
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lr uo Tad T
o

I lps/

25m
I avg

l
avg/
50m

Ia"g

fl:frll

0

2

4

6

8

10

12

14

0

10

22

43

114

170

240

300

290

214

257

228

186

130

60

o.04 4

0.045

0.046

0.047

0.050

0.052

0.059

0.07 7

0.0445

0.0455

0.0465

0.0485

0.0510

0.055 5

0.068

0.089

0.091

0.093

0.097

0.102

0.111

o.oez/ n m

0

0.08s

0.180

0.273

0.370

0.472

0.583

0.665

a'o: rn r: ooiuirto$ orua'r}irilr dr s *rlur

.lnol: r rdue o,:i', u 6'r or nlfrir 6'rr a'o: r r. r z'no: ciaiurfi rfl un nr s f,rll.ru fir ar:

o:aoa-Er':rnr:1u'rlr (cur back) ru6e o.oos f,o:eiaiurfi unv firbinna'o:rnr:Lirir u{r o:6'a.r
- lt r

R turflU$'] LOU L$ 0l nDrlU LllJ 0,!lJ't: Ul tll 1.12 - 0.665 = 0.455 nn':UA?U']Y]

o:rudnrodr rfiain',: oo o-o:llrit", (Cut back) rritr.rcr:'lr6tn6a'trddrud'ff:'r 1.r2 firh

qioiurfirtJurrar s drll.: lsoo urfi1 *n:aouu6a 0.665 fiffi tiaiu1firflur1flr 1o8B - soo = zaa urfi

o;er'[dlou
(1.2 x 30o x 60) + (0.665 x 788 x 60)

33O x 0.9o

E

D

173 lllt

(108/173) x 100

62 4%

- c-t t r- , ) , i r,-
fnllrn)1rn't:ooa0,:'tLl4utfla{41 ld:Lo E. ulflnl] 80 [t]a1r{un 5.!11']flR?llla [uut

n r: ao d'o'r r1frri r (taft) un
r.? ^ ,- --.'u0fl 0 rn0Y ti0cr'r 1l'Irlu']3ju10 1.12 ner:na1u'rlt 0.cYl Llflo i nlrfllu? lnou,n1 t1]a1n

r -:, a ,i "r. ,

ei ltainl LuB']]Jlr'ro 0.58 8rneralulY] v\laflroun lo fl ?unlIfl''111? 0tnrr uoun! tull2001{

_,/
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ullYt 11

nuHiruuuri rrrfl uriu rrovnr:mo aoqil:vrfrurua

rr.r n,rlt{ril,,ruri rrriludiu (Border Irrigation)
i-: i "t ^Z - ira

fl]t tLtl']LLUlUn::vl I tOUrlloll1t1]Yl',t{1.11tt n.t ttn1 floUu1!1l l$ nml u[!1${uT t 1.1'')'] i
" L ;) ,. d - - - 3 t

fluouRatflll Lou yl fl111.rn 1: tu afl't llfl1't lt010 $110 ,lr{und {0u Lu ttl-t 1t 0lu't n Lfluollt1,: R a .1u11

orrrarorvna.rfiufior: ova rh rs rooaaonlrruurlro.:u:Jar un rtuluri tr ru ro 6.s rs
,)

ru€ll ur nuunlnH?rt]r a m ia?: a;rrun.ir rfia.tirulfidrrl]n': v otgaa n16r:o'ltuntr rrioufi o;1u o
. ) .-: : .Z Z )q c.l Xz

oa tl]rnra'ratt flJrrnarrilu,{n!t\fl1:tl4utfllr]rff aoIu 6llrunrormla iv{u}1lufl ]t txu l[lutjlr1lu

oqjfi'udenrnr:oo6rrirlo.r6u 6'tfintrgnn-ort1v (Erodibilityl uarrfiota rfird,lqo or',*,u',0,,
),'-- - J , , : . c : Jl , - :
?l lrflulJ1u]o FriLr6r 0.1s [:J 0't r5u6r 0untyYr,]0.1 / [!0Tr"ruo LuYiuY]ll! Rn$q]l Rtr.]fl ol

touunot!n'] tNoltlJnlrlnrorllr.:qi'tuntt ma.lrr n.l r]1'r1vitrir1fi'n1Trrrinrvorutto.t

rirhis rlrra r:0fi'u ueiluvrr lrJfit6u&rrr ra r i i: u a llq fl'r1 Rrorm1ufiflnl.t6'in eirrldrir r dlrorur

uondrl:yu'ir.roos.raorlnyooel'',oo1r.o1i1i'1il!fi u 5 r.rual o':

drv:-rnlunfiwaiu n i$5a:vuvli1.r', v$ ir.:fiuGudu 6uodrt'Lor', ua',e,,rto ',fir*fi'
'- -:)' ^ '2"'l-.neirr6a tfifiufinaudr,:,5ari aro oy tfifiorrun 5r.o rs 6.0 zo uro'l riarrnnirfif,ld' thol',ruaronr

2),aa,rfiufrad::rir.r o.a 6r o.l uloirtuit orrrnlr.rei,rneirr'hint':rhu rz ruen {horrrnrorrta:
2)fiufirrnn'ir o.s r air.ruir o rrunfi.mo.:ur-lorkinr: rfiu a rlqn olrun{r.n:o,rur.Jo.ro-.rndrrd

- 2 ,:. - ,i , ; &i:oafi au nua6n ]flr fl fu'tolu Rfl11fla aqr:1n1:fl.3u''t0Yoai ln amoY?l1uYliLt a.l LllTvuv t18lflu
,: &, ! -lioffrJo?', tirii'o:rnr:a,rrirriu1.r:rrnr.rofl{ r rflu l:6o.rnoorrrunhmo.rurJ n.o nr fio:u1ua:fia.:qq;

a"" )
rfi uq'rtfio ialn{urBU[1oi1n1,rT (Deep Percolation) utn

drn:"rnrrurma.:urln.rfio:ldu'u firfiuirrr::-lanfirnrorinfiina:ldorrlurrlar* o.r

L ) - Z ^-tYllnlJn1t3Jn1l.t}'rton?lllu111a iytuYl ntflI$1lJ'lj1l10ll,10JUlnni'tl un:oo,tLotunllIiilt 'taur,:

:oroor a16::naudnatirriorfio.rrirurfiarrurfi6a6'enrnr:6rnire.irufir fir6qiii'o':rnr:6r:q,lr
q -)^ q Z ) , & a- ^ )

lnLtun.rn{3u1? LolJln !un: ytouLl{lluYlL14lyL8nuuuaotlnlt{uylrlonct'linu nx''tI u0iE]0 J

, !a- ; ^ t -z )r--
lJlUO1lU0]La{tt! nn[U !UU.qflt ttu B{1{uNA F]f tnllqU[nf,[0u{nu 1nyrflo o:uulrn?u ]r tal!
ttnnY nonJ lLnnf]]nnuu]fl

firaiorrnr, suiritirsr nr, Lirirloair'dfnoy'trifl rloyr ru:r:Ior:.lnGdo,rnr:a-o:r

nrtlfirirdoudrta 'ladufir usifirdo:rnr:n oiririrrlru&r r:ro:kitur: nh{ri rn:\orriol q 16
!2 ,: A "c-l-vl.lu[t^rt'ry fla.c ttr'] nrul n n?]uT nr Lu fl ['L] 0 nn 1u ltu a id ie y n ''r tl{u'r1l JlJl.ttJ?61ul{1utr Bg fr'r1 an1a.J
"" ia , - ' )- ) - r,l .. - r : ,

1l1Yl5lJH1tl ? 0Y 1'1fl n',]lnOa nflt,, tl\an?',]ltSrt02ntTllln0J10aol1n'], t1\11''tLlJuanf I trn1J0iu10a

ui.:rrirrorrufioa.r!r o.r ldr-t 6eneiaiurfi eiarr:ff o-fi:rnr'llfiirsiauf,:rurunrruntrui

riun'ir "Unit flow" ria r: r n orqiririrtr nr r r:ntr oro.r url n.lfi oy'[6'o-o:r n r':lu'rir sioud ,:ur] n.:

o
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.'r - - ) . r-l
01nr toaf u1aul|'rfi?1]1nflu i:r]tlt !o?lnmYtetrnafl 110rja,ttt n.ttrntaflTln1t !lru1
I . r-hilrlrsn rulurlrld'u1n 1n rv{t1t nrCfo,rrirrorq nrr rtI0lo,:5u nrrlnrorvr o?ruflbJ trn:o'r'uJ

u'l1xo{urlf,.16rnoolua'enrnr:lirirurfiorrrutto;160nadii0nfior 5.ro:leinr:lfirl:fi:]:yfiniarrl

qiunr.rrJfii6ufirr:1ffli;rllnrnosa,,urrarlusurulooHdufi'uo:i6nn1filir rtu15 a r riu rirri r:
,! " r-rlfei.:1 nr:nona.16r:rirldlnanr:1ia11xni1nunso?1xrr2ra.rrri 0,rlurorii.t "l riu rS?6Elo

r-t i r-l - - ' ) 
",flaur i i! fihG nrnna.:nl:hiri1 rialfirirdrudonrqiln I Lriarfluuuxyrl,:lunurosa r ruro:ra.r

r-? " )
rlun,t u.830qlt1nm !$ulfl lt)lluout1lon1., 1 o1nottflantnLol1nn111im 11.1 ttnJ 11.2

nlrr.t; rr.r ruraulnrgludr iuoonuufnrrtirirlulrirur udiu

(Border lrrigrtion) trnfuiird:tndn

c

!1100u

oot ln1T5 ! fl11lJn10LYl

afiT'1fl1: tI
u'1fl0n11u

niln 1!.

fr1'tuf,nIa,t

tllYti: [11

1l1r10xo.t!! n,r

n{r.: 012

x./n!. nfrr/'tulYl ull. r!9rt tu9r,

6ur:ru

(Sand)

2 4

6.4

.6-1.0

10- 15

E- 10

5-8

100

100

100

12- 30

9-12

6-9

60-90

60-90

75

6un:rr:.lu

6uiru
(Loamy

sand)

18-25

.2-.4

.4-.6

.6- 1.0

7-10

5-E

3-6

't25

't25

125

12-30

9-12

6-9

75- 150

75-150

6ui'u:Ju

111lU

(Sandy

loam)

12'18

.2-.4

.4-.6

.6-1.0

5-7

4-6

2-4

150

160

160

12-30

6-12

o

90-250

90-180

90

6uiru q

ouruu0')

(Clay

loam)

6-8

2-.4

.4-.6

.6-1.0

3-4

2-3

1-2

115

175

175

12-30

6-12

6

'! 80- 300

90-180

9o

6urufiu':

(Clay)
2.5-6 .2-.3 2-4 200 12-30 350

o

o
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1 u .tl r d .
nlt1.rtl 11.2 lureuln:{luatllt:uoonllu nl: lltullluu 'tlllilu?tu

(Border lrrisrtlon) drniuJirdiirrniu

)c da e ", ) .i{., "nlo],t1alraLln-t6t']ttiullruuo]711?11:'l Q'tnn]r?]oaa,l*a:llflt,]tttof.tRll'tLLR'l 0u1':

1': fiErrurfo rorn a nrrulo fia u ra: ox'r,Jd lur rulun r:lririrlu*e, nr uvi,:'[riru fr or-r i'u 6,:hro:'rov6o

6oror6'rr mrr eirdrflunroru6'r filir16'olr a:ir nr?yro ao {fi'u11fi}rflurua: nn6'a.s6n'ir

ll.2 nt: gtooil[ov rvriuHo
r"3 , ",^A --)1rfl'r1tllU rLrUUfi'rlrrlu uual0n flr I !6r )1tLlu)!11ullTyflYtIflty{fl,:d0161,11".: *o0u'r.rh

" q-i ^-Z - --,^*.,'. . ^d; t,Z
fiorunlriririGfioyfio lora-r{rJfiffifrfiolruirur e rnndraf6uyY.rfi ru:ry'jr r1odueirr 1frrfir:to.r
rnr6aif1x1finl: ruli? fi'u 1n o-l*un r:6n rgri 6 n r:6.:rflufi r{ r rfluluaiudorrirlririoorrrno

rl,t!r:r'ra6 Lunl'r [i unrrtrIoorrrriurr{ura,!r]oo-sdli 1 r$.ir1i rliu fl']1xo5Jfr'il 01] u'r'rran
, a-: )!u e.lo:':irovrrvii ruiruo ny nr:lriri r rr arfrr'uor o'hiuaurr'Lunrrr..J!t36 nr5iolir nAa:nlrtil

, '. u u"- l, r, - ; -
RAUU',T[Un0JY]',tUtLLiR{ $:A t1{1.11ll1]nn0tiLOtUlltttuyia[I{UntUAtylU!nLt1.rfl lJl t0Y1'U1]0J

. ) r -'" ' ) - - ,2.. .
rrlJf,.t {,tsE,lnul'rtuf'lJfl'r:[1.1u]rLlrlJ:0.ros{1.11kLlo,tun03iotlJUtnrnuyr0 rtullrlluol.l tuR'11

roaoJunv':r[fiu d1oJnTrlf'lliirdrarfluuu'}rr,:1ri'rfion:rurfirlouo:orrr6o1unr'::]':-r'r':
r.Y r--, - - z

ttn 1116fl]lL]lu I tulJtl:: R T n]yrfl.IlJu

o

n?1:J8n10{ou
auoou

tu(n

a(n1n]: !'n

rireioolru

nfi.l r u.

o?.1:.1 810 t7t
n1l An10r

111fl0; tu

1JU1010 ,r UrJ A .t

Rtr J u1')

/" ao': /1u111 UIJ. LUOI I UOt

6uiT urlu

ollll llU?

(Clay

loam)

0.6
t^ )

lJuSuouYl

Lli.lur n

0.15-0.6

0.6-1 5

1.5-4.0

6'E

4-6

2-4

50-100

50-100

50- 100

5'18

5-6

5-6

90-180

90-180

90

6urlrflur

(Clay)

0.6

lluSuouYr

Irl':urn

.15-0.6

0.6-1.5

1.5-4.0

3-4

1-2

100'150

100-150

100-150

5- 18

5-6

5-6

180-300

180-300

180

ou:'')u

(Loam)

0.1 5- 0.45

1.lutu0tr0'tu
1 .O- 4.O 1-4 25-7 5 5-6 90-130
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e i,
11.2.1 lOtnnno{nr:nrtu

. .0:lunr:ronarnr:lfirir[u:Jyirurflufiu (Border Irrigation; d or6or:ru':rluo:oo
, - , r.ir--

uwtn1jaufl€t'r.: .l a.!o0 Luu tl a0

(r) a'enruo:'rvu: [?arn1:1fi';ihru] n.reir.r 1 fi'rrflunr:ro aa.ldo u'rrlu'rerrt0.,,r a,r

fi'rrrlrou rr{rona,rlr n,:fiIin?r rtr'aonarnnr:,.rd}i1t ueio::oyinnrrorr':nirrdnfiar nmmooo.i

nr:o:rirorir.lriasi e tt:.] n.J ttqioyu arfituronrtr.Lntorytun: o rua uffiduo frroo6.rriu uqilfrri I
.i. - ' a c-'; - - ) - , ;

o-rDacn1rflrnflu n n'r? na rrau'r 01fl a Frrlyr rJ'rR n'J1 rynnr rrotuaufllr yrrruydrlfluor:r.r

(z) :vwrrarfirlrlunl 6.i1orir.J 1luu o.r (Rate of advance)
)'. )(t) ::urrrnrfirirfioooirl l uvi.:ra d.ror n raqolfrrir rr frr (The rime of recession)

(+) orr r:f, uvr'uf ': : r'jr lrr or ri'rorr r 6nro,rrir fi'6 l rufi r6u
- 2 )n -- I -ts r,.

(5) O'llIn ll,m0 ny{uYl toflJll1 n]ul11.1dt tQlrr[[!RJ
,^ : .' ; r.^ J ^ ; )(o) :.li ur urirfr o:6'0.:lriundu rff o h{6qriuio : rl5 r"fr6r:.sJ6ut oLl:: yr ru (Field

capacity)

(z) rratunva'o:tnr:lyara.ttirlra orouriroula.s ( Runof 0 oon'l

(a) lfior:al6uunrvuird'ora l6u (Soil profile)

(s) :ru; nr': roi rgr6rlleta.:fi rd anr!ay,r Rfi oy fl sionr: d'rur runr:'lu ora rri r
i {-rfioloi:rr:':riauneir,:1 ufirrir rrrduun':r14uo:6 n urfior: rur r:'16'ru ara r n r': yro oo,l

A q- -2.s.rtlnontrl1l1uo16r1.: 6l o{u fl a

(r) rJ'r:finGnrnnr:*sin:yoruri-r (Distribution Efficiency) 6lrflueirfilan 6.:o':r r:

fl1l1rR ra [unm lt4u1

(z) :rfinG nrvnra,t:yu'unr:tall'5yyr]u (Irrigarion Sysrem Efficiency) 6rrflueir
) a , o.i -. " ,e ..-: o--
nuan0.!?1 01uf,nlYi10nttuaittBtaol']nu11411]rn'tN,tYlo 0 iauuufl'turl n tuu r loolru^o lvru

(s) rJ:;f,rinrtlo.:nr:lfirir (Application Efficiency) 6.lflueirfiran6.:'jrnmlri
i ^^; ,t ^1-r"r01u1lu1orrfl:?!Yrra84.:aquu y{tnyul tu tx tou'rnu0u[y]1 to

1+1'r:u:rrnrnr':birirfi onfiaoniafi orr orlt
(s) nulola,to-e:rnr:lra'rilj16ufir yioo:da,:finr:ulduuu:Jarotjrr'[:r-ir.r

, ,-l c -i.(o) riro-u 1 r:iu nll rrJ filuu:.la Jalfi: rnl:lfidr nrturlro.:* nr 11fll uRtluloto,t

a-firrnr1i';1finr da.:no R.i (Cur back Stream) a:rirsrfir:l:r firG nrrlunnhi'rirarjr,:1': ri r.:

a.i
11.2.2 lRr 0.!lt0n0v910l lt ludu l!

i - )" ", - t-"
Lfl5a.riafi 6irfl uda,!lf.iiur-tlni'5ytofl olrl':: rfiqzualuaurui

(r) rvr to:r ar urrfi'1i-1u.trud r:r o

(z) r rlotrirai o ru 6n u ny giousi rr:"! oo n

(s) urfi nr{urrarua:urfinrtoflo
) --- { ? ) - -.,(4) tfl'rA.ita10aqnlnlT Lx 81JO,,lr''t IXU 9.ha[ULn1{ .] $- alnia.Jfuaioa-or']R'tT [$A

i ) ) r*- - qo"" - ,'t u
1A{U1U,UUaU rylA tT1009n1fl r: LXU r IAtirfll1ytU',t Lnnaanfl1,,LlflrL!a.3

a

o

o



257

(s) r,r{rto6u us:sirurfiuClradr.:6u
) ^ --(o) rnia.rfialoo'enrnr:6llo.rrirriruft?6u (tnfiltrometer) fiJo-nd-r [!nto:laiq

'r:o'rrlr luoot gage) rJ::rurru :-s ro

(z) uuurloirciru':"rooforyneir.l 1

rr.2.3 'lt naot
: ". ;- * - 2 ; - - - )- q.t

flrrYlORa.tUfl11i:Yl''lLlr'l:fl:tlAlllOUllllUfllltlSllllllJu'l0lOU'lnUnLYlO0'tn11 tlilll l

^, : - u ,l .r aUYirtlfl RaU ttn: fl au0: tl]ou-r[i]1tll] n.]0YO0.lich UUn'll o.rOa L u oA

(r) rianrirnr:vro na.:luurJ n':fiinuroriavo rufl LGod1,rr6urfi'ru n.:6u 1 un:fiero.rri-r
c c-t : :

u;0f,n1'r 6{: 01n1un r':lfiri r uayin 5Lrudryi.:yr r.roirt.llir![ n.,LLRyfruu B.]

(z) ioorrrnh.ruo.ru ni t(&1oani1 srvr.r {6'ruurl a r n fi'?Lt a.J?tn 61 20'so tlo': ria
ou't.iuau 1o 14llo

- ^ t a a --(o) 6on'':roia.: r iodqr:rnr':'lu ora rdrfr u-ru! olun: fr'ra u n.r

(a) iouiaurr.Jirrrurirfi'ov6ollriuriGu r1i o1fr6u1ur16r': rn (Root Zone) fierrudu

fioru6urnJr:rru (Field Capacity) ua: 'i r rauodsn rn r:lfir;rfi ovlf

(s) 6oei.rrnia.:io?-ao-qrrnr:6rrna,,irriruft':6u (tnfitrrometer) fi'loeirr 11uurJo.r

adroiau s oo ufirri r nrr iorrdo: rn r:6r:eirufi r6uo".cn rir r

rfioreriurlrr nadr.:riurtotr u ff: fi rflolfiri r'lu nrf rr rrti :u n.: r,urrrruin ura''ei:r n t':1fi
i c.- .,' ^ - q.'. -u. tvln,:Yl61o0o['] n1 flffin:0a,:!fluoL 1 rt]1ul o0

.,'- c -'. ,t.t q(r) oo"r* rfir'l- u1firi r d6nrn'rll$ui [rarflouFn]onou6Gnrnr:bidrlu::uirrnr':

no n0Jrfl xa
-:(2) oor'r n rrul*h [r n,:uuoqir r 1 firu r n n r': *rjn : :,; utr ni r'ha r]rus uo fr lfr1f orra6r

, r '-I r : )tunltn: t utt t tr4ntnuflumaan t

(s) oor':nrua:aierr',n',r1rora.,ri,fi't$nraufiufi'aont norla'ruo:i-oo-€rr.ro-JnEi r')

r:.luttu: "r nun?roy tNUu r [1r Rr nuriufioa n\]
) q -i(r) larrorfiuqolfiri r rayLio'rfrdTfrooeir.:1r,ri.: larr.JnGfira'r*rl o rf ,rrfluloe.rd,o

ay rili'r riauvilrl u fl.layuri'rufirflo {oor.l,ysr6dofifirfioorur::air'rRlfi'd,ritrci.:oriLufi16u rfio
) a- .^ i -. r,q - .,'Yri: Lo[ :bli!Y]1uuv'to11 an1l0.$1tv'.tr dnL tuournoflIJ 6l to

(s) er': r oa a rirr..Ji rr ruri rfilfru'un arfiu,rfilnr ru6o r n',: ui o'trjlou n r':lf,r i ru L r r:6 u
.t,.^i,
fioaeir.r 1 rrurrJil'r o{n rrr:fiu nrr6r'r'ridaLfio:60.rrirran''.rrrnuqolfirirtt&i 1-2 ft{

- le i tre,
I t.2.4 n t: llR: lytllouanul lo

; r-
luo to:lurrrJtorJflyr tooinRr'rvroffoJ rdu'[uarr:r.rfr r1.3 ria: 1].4 rrflr iri-rrurrfiuu

- ;.. ^ " - ,)-
mlyltfl a ludyq?nq0R't:u t '11[f1':']:u n1't14Yloa,rn r:n

t. n5rdoo6ravor (Cumularive Inrake Curve) 6rrflunSr usorerrl{ur{qri
a z )^ r ,; r.:

rr1.11r'rn'11 6n10.!ri1fr6r:Hruftrauriu':yu:11f,'rer'.lllsiri uLfd r Lou n6r':rr: riuunirvlfiuun::oru

log-log Iu]o 3 cycles
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z. nirr'{rlruarn (Advance Curve; rflunirr46luso.lnrrrua'uiud::?tiiJtiutYnJfi'
lv - )* - -q-\ - .2
1{"rLunL 0n0610rJ.i llllrl a,lnllr1almulJn1nr:lloulr.1u1 flt 1t4u 0Y rlruuuunl Y ollj ttuulll uo1

Ioaiunu:r!rflu:;0inr.!fue1nli1u'n.rIRirnu(inrflurlnrriuornrildulri'rir

a. rfirr.hirufi.: (Recession Curve) tflun5r116nttflo.tniirJfi'sJti-trftvv\i1n[?nt$dnn']n
r-l .,1I r

uuo'hidr!!fiin-mvfl:yn.cfrril'luu! n{frrxo6i1.0 "l ri Lrlii nirdrirjnl:r6ou:lu:r]r6urn-rnitr'{rir

aln (Advance Curve) unvrr nrfiif,rirornrilfiulrtrlr fl1luuflndl.rrs$i'r,rr?oluun5r ;1rri.,
-.: ) - - ", )i- , v 2.q-In:fn1 u']1101flytt|Uotou?nu0Jlljut?n1Ylut1J.i0ulJuttlj0ign'tvluouu'::uit?R11.t1]'tn4tltfl1u't'5n

a i )a , - -frl:JurorrI6nlooirfi6Udrufir6ue rnnf rr,,iqo6ra: afu (Cumulative Intake curve) 01'l1,1rjo

llt{ !o

rr.2.5 010ult
' , r .j

!uo1oul.roo t:.Ju o: r!fi o,:n rr']rfirli lix10lrls rlr ra rota rnr:h{rit :t fiyr G nr1..llo.r

:ylunrna rsrrlr8sn]:rjfu rii61f, ornnr': no no.lir r rfiu,{ anr:lf';r rrndqfi'u,{rr nno5.,
, .l ic jla-- ., : . ^ ; , i i- 'eLtlriltun 5{LunTr?1oflanll Lo n'nuSouulrY{u\t[ua{ (srrip) rou']ruo.J0'lnLr$nfii rYr l5auu$rJl01R

, 2 ) -- r I -riaurora6u6.ciia"snrnr:lvr$no.rli1fiau ritrfuiolneir.l "l lo.Ju a.rioiri6a

suJn or.rrixil.r6'u6uciofi'qdu1a.r!ri n.r[yir ni! 8 wEn lou fl olrlnir,!Lo]r r: d[2 u nn

(strip) rYi1n"! 7 rxo':

ru arurrvr'rfiu +zo rror trqifi,]nr:noaalrfir.r 210 [ oi (!fia.rnrnnl1l]if llou na
Z ;- 2 .-- ! 2 .l .-, -1Jai uyr uuly [1l rylu nfl1{n3 01 JU 0 no1'ltJu t1 rua [ux?.toqrfl: illfl1n{0i ltlt']nYtlu L6ru0: uYr0

eialrirfi:;u; 210 r!rn)

o-snrnlflfilii 34 aeneioiurfi

nlll]nnlairrlnl,ti 1.50 ul6r:

tfiota,r6urfluduixu uyltlu (Sandy loam)
; - - i )c-", - : . :rc6aliioiorirfilfri]url,tioriluuufl#unn (Parshall Flume) luro 6 frx

- )r- : , - - ,r .J
{ialnfi'ld'ornnr:ura]orrnl:6rirla.:d1nirufi?6uad luoll1ifi r r.s unvdr rrr6uunirr4

, .,i - ,.,ir ,i .; & 
^ 

)ur -qlo'dxflyfl dq1lli 11.1 ntr Yr ldqfl r.J!o1]ujufi][o nurjo rYritl n.J (tun: Yr tonoa0.n410or1

nrr6rtr:a,r 1e.iruft?6uv\orrluu.clfilijsunirr.loo6usv a ulo rr nlrvi']nitlu[r,.iu[6uxfi'urtfixi'rnlnre'u
; ).-, .' .:.

tafi!rfla ltfl1ft1.l .t olRtfluto nuu )

drriutolonr:lvrmra,:rirlurjrnirranrn (Advance Phase) rLR:iix.:r11!rfi': lRecession
i " .l

Phase) 0q luolTl.tn 1 1.4 tln3U1ll1LllUl{fl:1}'{OtI:JYl 1 1.2

nrn n51r,{dfllur 0x11surr1nrfi;r{,raqjrufir6u 1ro; firroeir.:116' ::uvrrar6'r.n

lfiiria16'rtrlr.trfilunirnitvlqodua:a tt (comulative Intake curve) fi o:'[6'nrrl6nla ':ri rd6ru
, ^- ) t , ! ) , ) . , ) a &

HtuH'2ouYtu!oo1,t .t rlrlRluu r!axrnt Lo flu.,lJa nn?1N an o0r: u:111\ruu {yl uo}1': a flun'trtl f,?lr I u']

:?ufi'u!{'ro;fl ruu0urcirroduao.!orr!6nr:a.s rfi6uiirtrfirGuonoorr niv[d
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8.5

I
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8.5
a)

olrr6nrqiuoaoool'ruu11 2io r 6n (u{o o-1\ = t6s/1 = roe rJl,.

rr.2.6 JtvAn;ntrRrrudntvorulir (Distribution Efficiency, Ed)
, )- ". ^ "" )^ , - - i., - -{na afn 1fl'luYt fror,uuru at r{1{ot Y 1,\'t 1,l0113Jn flIa lu1rlsNH1u9.r?ouYluflluaumqonu

, -' -t. , - -nrr nuylslJr.{1uh?ouorfloon'rtur'r'rro.ru a.r6rirnnronol qir na fi16'a;6frlirnrrlririrlurrrjnr

rius frrs uarfiu rlalouhinrdrirnr:lfirirriur arfiu rui orrnn ir arudo,rnt:uSohi
r - , .! ,1 " - ! , ) a Z )a , -lulllau]flrtl aJYIYI]nnYlofidJfl't') 210 [ 9r: n nlufiltonula,tn?1ll0fl10J1I ]Yt.ilBlluN')

6uonaoalrlr.rrra.lu ar (6.rr.rro r) or16'rvirrn''l zos/z = roo r:1.
. ", )a , ^ - )^ . ) J .- ) ", , )

fl.miufillunnlaJu.rYrdrJr.rlu}r )ouYr:JoluouYrfloqualooi t5 82 &. d.ruJ"*n'rYr1luo 7

) : i i. , - - q , )c .
r iaarno;lfIyiri'unr[f,6ud'1f,flIa fli.fr6=uri]uf,xAululil iolrurrvfirludrLo ru sr orr.douu:rir

no,t US. Soil Conservation Service (SCS) oisiulunt':ro naror n-lau'r.rfi ciro-rndrrutvirfi'l
-, .,ir-, ): i 're3 x!. (d1Jfi'16'rirrofiurlrrofio:orj1u iz z 21o/4 = 52.5 . o1nri1flf,o1a{[ anfironor r,r5o

) a ) - .l
au':Yu?'t.tltlJol1 5.25 llJlllJoYt 7 0irtf,o.t[1{TuYl 11.3) oJ"Ju

Ed (Absolute) = (82/1os) x 1oo

= (e3/1oe) x 1ooEd (SCS)

11.2.? J:u6n;nr :vuunrtl#lil (Irrigation System Efficiency, Ei)
' )^ ., a \ )q-)-

6aa"o: rsruff6oriiur ai r{uin r u'i1.:nl rr:6nro ui rfi tri'firiaufrsoriarvirrY! SMD
; Z;, - , ! , -. ."'u. i, ). t

ooo?1 anro ula.lu 1t't fl JL'lrl rllj fl.J11{1,1uo n'] Ei l't Loaitr11nlu[q]Rn1'rir1Yr1fl'tlm6rna.luliuL
r.1 ic. .e a d .

nlJ [U1l 1v] tta g i: fl 1 ll11 0 n^t.] ao [v{ fl i !o
,) a ) "" )c- , ,

n rnrrjfi 1L2 rirorruinrohuta.rrirfilr4unu nrrayrl:fl 1ufr fi rn'nytnflo J 21 0 ruo:

(/ xuo) o3oonlarq1fl?un lxnrnullloYr 7 lllfloruuo1]uRnr {$!fro?u Buoa fl't]lJnflrof,0i!

rrirril aso.s/z = 122 lm. o-Julq

Ei (Absolute) (az/ tzz) x too

67"1

($/ 122) x 1oo

at

e

Ei (scs)
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a9'rr.2.8 :y.r' Gnlunrr}irir (Field Application Efficiency, Ea)
, .i^ ", a \ )" - ,r i'floafi:lnluYrfloulur!0, r.{lrfD: x?'r nfl11l,fln,!0 nulylLnufl noq Lu rl m 1n:t o { 1o 

ytlla u

fiqouciLirfiunrrldufixrolil (sMD) ciaorrrdnlodnro.rti.fio rr'{ru,l ulri.rrrLo rir ea fio:41fi

rfi uir:: runnlf1d6 rfi u 11n

);-" - :z ,) ) - -ryra lulquiornuo,njula t$iilq!fr 1i.2 E.itiiuxnir{n0rh:ylu (lrrigarion Curve)

L?tun:1 ul$nlnL|.niulll$n lloyr"durou?flun']l!8n1a.tfl21 truyr110lu (5,:11:; lJl nr?lt111r1u
2 i ;a ,; . ,-lnll Bnrnufln) a1nnttluutulllr6ru'rnunllunflIa.tu1n{llHl uxouoJlLl11 11.3 f,1xf:Jtu?11Yl

''1.2 liu n51 !a i:yrru l6'rirullrrfiorfilrnirdirrnrnloain:uylir,:ryirrirrrnrfi'dto,rnr:Lirir

6rrirufir6urfluorrrdnrrirnir Str,lo rrnro-,rndrrdda ri 6,r1unnvroaa.firvirfi'l sa ulfi d'rrlf,l

n5ryltn ::vrudfirou16rflun5rr,,hirufirfi1o1ouso$rr':nrfiiro:6uirufirdufioourqiurnnir Ti
r -tr Bqon rruu'r!rnn?roa{n1: r1{1r'r.Jsn.Jn"uiluflrnirr4torJ:yvrruotirrfardunirr,hh urilfioolo
, ,,-i ) &- ,"1 3.- : .,1 - -

t aUUfl(r,t'l1n11 tUll l YliOUUllOU n 11Oa nnl'5 i111[ltTll11 11.3 llu]ll1r1 lt''lYltnUflll Uela {n]J 0Y

) . c : i^r,so,:riluolrlfin 6,:ornyra o 6.lyro l tiurirfirfiuoruda.rnr:ay6'&6nrnflrlontnrrats ordt

lt.nu::Jnr:6lraurrlm1n (Deep Percotation) si rr,l:"urlrrrufilroLnUi.4ofi' z hJriuriun'irqqrf,r

'[ lulJtarrirlraarnufiruu a.: lRunoffl
) .t . Z- -^ Z 

'ruaiiln tul :r-rn'rlyroflo{u 6tuu.iiJnll xuaq ad fi1'5 ttfl:nlnnlTflosolj$in?lu

iulu6urrrirluorru6nso.rrrEnrn r.so rlsn liuiorr$dlrilm}J tstnlo) n'.rywo zo rru. 6',ruru

a i -" -q r i , - -.1 - r
ii0al10t1lJflfl1ja,turmtnLnR[uLl6lt1fltuR1lYlona{lrtr']fllJ 70 !u. d nYl [1luu Llt: tJYl 11.3 tlnt

.) )"" .: ^-)- 
q , -!0'tn:!Y] 11,1 t1f, tYlu t6I uh]ur,] )o1{ lu !0611't tuflno in s11u trln! 54 ulYl o tYl[1Ju1{Lu':tl 11.2 0. u

Ea = (J9), roo
122

572

i. u,, ^, ) ", aX , coi.. rt1 ,,
0:6inrnelLo11fl1 Ea 1Iuofl lllr.ltttu rtu 102 Ia.l?1€r?1ir [!uYl,rurv{l1v 11n]i Lllu ']?r 1tf ltRu lu nl

z)
tfloJucr5oan 2-3 lu t1rourjo11 11ll11j10 turn]Rll 82 Uu. lrn1 ea o:iritrvirrYu Ei do atl

. v1 i
1t.2.9 :vuvr ror lHulnonglor (Ti)

, - ,. ,) ) ,r ,r.'. e !Ti at t6n tn n1':0]unl]fl lul n 11.1 d,r.rRonll luflr [r111.lRn I0 LU. ul{:iu:t']fl]
.iY - , a - - ! ' { ! - .: d' d , ryrlr'rfl'r'rlJauLuuazulouu1r ijvL: v r0.[ 54 u1fr otirr'[:fiarr.nlr:rrn'10.0flnl?u []Jlt[v\u.,o1tou

:.J:: ur r*r rr.rtur : r;lun n rr uri'oi r ot fi n 11 !! r tr-u16'

11.2.10 mrlgttro.rofl:]nr:}ilit (Q)
2- n, &.! "u.," ^ - r.!.r- A

Q rl Lt tunl:nona.:ullau !! Yl nqnt ruu 161101t1,{ lr]J111o14 nafi:1n1: !?\u1 t}lri1nlu 0;
" r-? u t-.2 :, - - ,r : - - 2 I a c.i J

yl''r Lvltll tun t6lr-'r1tu Ulloa flI tvlu'] 1.1s]n rrnt u'] [[u Jn:lJulunulllR111 s{llaonfllnl', t14u'']fl! l
2 &-"c^2t-. i)aa

rRralJu uanolnuuu,lYrl ['],luou1 [or:?n']'t rrflvaou'r ltul.tlll.Dxantn0tljmtn1ui?'t5:u:cfulan
c ..ir, ^ - q.ir. - , - -tL n.Jlrua0a{ Lunl nLx01nrfl 11-r]o1a{a6111n1: Lxl{1t0 R1:r1,{1lr.l13B11f R1r40in':v11'r !o tou

flll8o1lu1oa1r fl{ln1la,r[r aJ rfio,dr:o-o'Inrrlfirirsioud.ruuruarruntr': (Unit flow)lvirrndu

a

t,

o

!
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11.2.11 fl:U
orn,.ln'uann lriLnn;rioros:r.l1dir n r:1frrl r1un:".rfi n:: ri r ri r rfiBl 16o.rornrnrvlri

rir6uri',:inrrliluoqilrn riruiusir ed d.rldi u sl us:rir Ei 6..ird at/. rft olr',r ufi'.r,drit
16firrJ:-rrJr,ra'cnrnr:hiir,rn:Ioarqnr; ou'r't0.: rir r.a ild *ft rfu o;rfiuiu5n roZ 16'Iou

irufrunanr:lu'rir1fiirtl5n z-s iu arir.:fiorlarir6aiirci'rrmrurirdrflurirfi'nnCfarfi16srrin
)^

n7, i: na?rrullfl'r roru:: ul rurv{a ruurru rn t rlunr: rl:*rtl:.g nt:aanuruui a n r:lfiri li r nr: rvrir
,&

anln t:[m uu

. /. .
11.2.12 n]:11Rr 1' ?t I v{ l! lglU

rfiariluuutrr116onSurl'::nornr:fiar:ru'lfr:r::rrua:i6nr:1u-rirhirvlrvru
rtiu6'runr:rl':yras-onrlf oruunrn:o:nqianrr flri-o orr oyloi'ri r n"r 6nr rrdur6urfio1f16'tar n

i2
tv'i tmu

, ) - .i r-]Unirixf,n 3 U)-:nrfYln":flO04tLn;l't i n tu1|fl0nT] 00nT, UAYU::Ju': nn1: t]1u'llluUTl llJ

ruu ll fla

- ,'-2 ) ^ - ,: q-i
(1 ) XU',rOnai6ffi rn1', !uq'] {.c:.,Haoontlr,lu'ru nlnltf,t1YU:r1n1 l$11'']

1z) orruiulo,r6ufitrourutJriaunnll'rir 6.rfurocia::rv,rul1firl',uu, 
"r',rdrr.,n',,c -lLvul

(s) nlr:urr:rauuJn.:6.:ur.rn:!.rarouJ'dauurlnrldfi'rliviaarrirfi'raiaufrrtrld

rh{u5u l rduo'r1ufl r:r !fl rla.tla JnfioAuosao rri a.: uRvnlluaior711ra.:rr o.:fliorrru
,: - i j a r

driimrrn riurdsrn-u uorloiurunrdstneianr:t dtuurl,r.t qan orndrrr:"unr:filt: rutlufiufr ttyi r

" -: r.t z
tl,l NYln: aafllluLn1', !1lu't ulrLu

r-'.L1'aq-Z^
6i]t4iun'tf h.lli'tautJtv{u'tr'{aunJlt :LRnf,rlfiuu 6l'll i:0u R'lfl iglt {au ttonr oa

. )2 - ^- . ;- 1r'(r) lrarfirirfrfiri':rL! f, i ( r o) i)' eo ':L?r 
r R rJ t'r n"tlsra lnr: tririr (Ti) 6.lo:64,!lYitriu

:yuy[rR]fi'r ori1rdlu fli (Ta) : rufi'u::ut r: nrf irfi'rirur.l n,ruiuf ra.16uouulorilornflorir

(rl) fu6a

To = Ti = Ta+Tl

(2) rn I oouun5l tn :vyrlu (trrigation Curve) o1T o: ad di nirn5rr4rir ufil 1ne-

cession Curve) Ltst
. : ^ : -lu i I Z
(3) ruotJoulIa?u.r0tl]ulLvnLLnu0.rYr'rutlLRnluuuLllu']tu ln]la Yr qv rv{ tjo' Utu

)- it -'. ).'-) "" ),,
xa,rol-rtxL601llyrna.rnl:flRaoLtl.lnt {nLou nr]tlf,'] i: Llou'tn l'tl Lueu 

.rfl n0utlr1rL!nnL$aI

,rorrdo"rru'* zo-go r airtu6lo.rnlr ur rrra.:uLJs.: rr*.rdiuaqjfiu a'o: r n r: l irirrf ora':6u

un:orruntotltalr a.l

o

t

6
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u.2.1s nr: Jrv ur turo a-er rnlrlrili,ri,nr',, n,
rrnnr:lrrnr:rirnnnyrono.tn'ldir :rnn'juurora.rdcnrnnlfirir q filf,o{rfufiaa

^,.,-c A , - r-i ) ' - ,)lnutu o.tBlrrv{o:-n! 1r1urr1l10afi:1n11 tltu']Y]140 tu 1,1911fl?1tlJlltr1tn oliu1 tnolu?fnTt$ntrlYt

't1.4

r ..,1 Z - ,' )- & ., , - Z
tu:uYr 11.4 u n1lyla1,t l YlmuuqlrruunTrutllrl nton'ro2ll8r.flo1unluuantln

.l - i-: - !ir.d-i , , )-
nnlfiururna-o:rnrrlfi1i1r!{x ri.rfi loulildr'lauhdr.r 1 orlfidfa.rnr:nrirr6o

(r) n5rr4riruri.:r:riudufirrnr sa urfi r frornriulfirlrun: nrnrfrulfirs'ulfirhlnrl
., .,ir - ^ ,)

irh1.,fr'ld'nrnnmylono.riT.! (? fr r 1.2)

121 i4rpfi z ovi-uuoooiudru:-rnlrr4rirr srnloaLia{eirnirn5rvtrilrri.r s4 ulfi
ei;.- , '; zr-- i -Ylfl$fl a tt]llluuaB?lmaonlufl oljon$:Jn,:uu loluu']ty{u nv{ofl ufl?1uoa,tn1:

(a) nirrlrhunrno: rdsuorur ir.ro(rlo6,rniril6ornnr:nono r (trilfi rr.z) ueio;

:r:Jnir!da'rornnuronana-errin1r1li;'r rnn'j'l
)2 - -(a) rrnrfrdrrhn":urJ nr 1'rg rJ: r ur nrirrvir nr ro urfr rtrfiu^r:r:iruiarfioufi'urfio

dsnrnrrlfiiirryiriu gn fifi:rioiurfifu Tl rvirnr.: e urfi firrf,ra-rnrnr:hiri, uf,r Tl nrra;rrrn
, - ! .)- , : -nil d'.rliuryrr: !xnrfida.rs,nirr{irur.ln.r (Ta) ortyililu sq-ro uia r+ urfi un;ernnirylrlrunrn

r ,i ;-iru:!r,l r.4 iyl]ru?rrl ynuour rirluurjn,roylun\lkirj:: rrru 4.93 lruo yrio:J:;ur r+e

wqn 4.r6orflu ro u ojrtu6aarnr, urraa,ru n#rarlnrfafll:l uriodrrl:fiorufirnr::Jfii6
^ ,.,:

01 i1,{u2'u.lou1rt2rnu !uRaliuor?nlaafl lU !oan

ornniryhi.r$ornLLfl:rirurillu'rr.lfi rr.ai rfiarirr:rdrul uurolrl6nro.rrirfidleiru
--.' q i ) i ^, - , &
HlOl,[yrT\Ool1.t 1 onllflO,]tuoll'lnm 1,.7 ttR?111fl111J8RtOSUIA.lu rYrfl nlrjlLtlJ A nYr.iu o0: l,OrYtlfllJ

E5 x . un!rdaJ nu nuonalnirr 7 rr6n fliurJ12ofloo61Ci:*rrirrvirfi'l 240 r!o, (8 ruo) !'rf,1
),i - d -J- q-tr
'l1R ill r r1ll 11Ll fl .ltYr 1 R U 44 U tm O nUUa O't 1 R 1: lI1{1 loull: t u]lUol 01.11 [6] n1 R fl OT

Qr=DA

o

a 85x240x7

2

91

99

88 80

97

44x 60

= 54 f,tn/'llllYl
- q-i , )

un:a'ontnr: [r{rirsiaufiruuruorrlnhr (Unit flow) 10.0r!ln{floaa{flo: tititt st/t
- l. 'r9- r.: ^ -= 7.7 nOlO01lrlYtO00't',ruR1'r.t 1 LUO: O i.'{Unt ttrASr5l n1T lUUl!OLJfla 34 f,n: na1Ulytttf,?nfl?'

r: noorrrnir mo.ru n,:lf'uudarfiur sa/z.z riarvirfir a.a rruer':

. : i. ' . . i , ,iflIudn10.lu]fliuufltut{:nrn u60trt 1 otntu lI.4
.,i

nr].lfl 1r.7

01

54 80

7o 90

80

3

o

1 UOYI

To

D

6

543 6

68

81

7

54

70

94

drr:"1 z ulo >n

95 99100

101

628 l.lu.

90

12

60

20

37
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oi ll
ort l 6nrofttlo riririor{r urJ n,r 690 85 .

90 lr!.

a i i ir-
o?1 tJnfl tqou10,ru1t't !'l,r

680 97 llll.

70 78'l
90

Ea

70 722

97

rr.2.r4 nniliuil:..rdrnuenr:tiir
lunr:fi uuonr:lfirir udnt #,niu arr riufi ua u1fi so nui,r:J fi rJh (MAD) nx rlitu

li a ) r,
ulj, t'lJf,1uo?'ltJom,o.lllrft1n10nfli n nqtl'rt1Jfll1uBfllra{r1fir 1niSruauu t'tlslut:uJ nTtlTroJ

rf,ulnrm,rf,l uonrrnrfuorufrduallfinon.rri,nJ$:I6fiornriuu :muluxounrodooulSlfirurn:sl

f,ufl?lua;ninI dru[r,tnru fl?1lriiqrf,ulcna,rfit us! ::finr nrfixo,rnunn:Jr:ynlr dlnf:J
q ! r-Y " )
runrrnoBainrnT, rxulm:nlrroalrutuilroh[virfiu 70 urJ. 6'rluAui?1{rjuvrrrsdiorrriiuf,

rlrtJlftCi (available moisture) :c!r t.zs !ri. doa?1!dnxo.r6u r sl. d.nfulqnrr!6n

1la.'trjen1n r.so !. firlfiriro:g,rni 70 rru. ufirnrrx6ufioaULinonlrioJ$t6 lueo; rvrvirrYu

^. 'cA! . .), a ^ r ..' ,372 rytluu5{nlrrn Is!fl1ulunuttn;fllyltJEnI?unnR n]v{n!01R 1fi !uulJn,tYtYrooa.,llalult n

c-i ) i .,i " r,r,,r- ^, - t - 2ft:ilnuonnhirirrlonrrlfiufirir't:JlilfinoR.r 60Z 6'niulE ur nrorruiufi:nntrJ 1svo1 rvirfi'r

&'l 1.25 lu./tu. x 150 {x.) = r2.s rrl. olan:fiu1fie'nn$ firi0tdlunniruuonr:1firlr
r ,.]
1u1:Jfi r r.s uf,oirfiry.lgir,r 1 fiorouuro'irerrfioinrornnr':rfiuliulrurirfiufio.:1firflu

r12.s lJ:,,. dlorn;:Jfi i1.1 oilddrr1a1fii: da,rlfirir (Ti) lyirfi'! 110 rrrfi dlxfuo-ir:rnliLii1

o.:lfa-en116ru6a s+ Rn:daiurfi nr:riuunirr"hirunrnua: nSrvhirufisrfuoif,:rjir.nrornirr4
- - -'r - - -l - " . r -)rural{nuY]lootnRltYlonottnu[uq]ottlJn{ lLn 1ofi i[norv{uro:.JL8nuo0 Lunl r4Y]a1n0vAr0flulJ]',

, - ,.'{- - -,) ' -Z - ; r.tr ^Z ir
::r\11.rfiT1y{yl Ln i1fl n1Tr o 0a,:flun:1'riYlfr'to11n: rflnlll fla rt,[a,!i'tRn1't tl.1u'r lun: uun2t tru [11

ouuaunlln?1lliu l1.r1j lu: Yt 1n r: Yro Ba turn0 nqua 011n1: o615 r.Ju11a noq Llli?.:LLT fliylJUln n11
: - ,.1 . "r--,? / - -Z[n3n 1 ['hafn1ul u n1fltln?luuf\aY] r tl]R111,{u']1181fl1'"An?1r flnB0U U 0Y rUa inlflna nruo1r11llu

i - - : ) ,)
ni15.ra1nri1hi:rurrrarrirt.cyr-':u nl (Lag rime) iurniudru arirrl:iorr filfieytorrrlrirfi

^ - t . - ,z - ) - : , - : -0'nHonu.Il fr0 R:1y{111r.rx.JYn:rnfllBrri 0: nttn?13i1ln2lriunu Lfl'r1r?1n1:r ou1tri1Lulfl.:nt

oa{i1u1ufl' lJlR Yt't [$ a fit1fl1lofi{1J111UAU al{tlJllH B lyl lJi? rt'] n'lU',][r11n]rlUfl',l1 AUl,t[Tnn]

nr:linirvifildornnnnoofu6lrfo;Linnfia.nln ucifillirirfi',,ulro u drriur:6nulfianr:
rJfuJl.r

n':r uinrq6uro fliri illagluurJn,r 9:.8
7

I
7

Ed

Ei

a

c

t
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...r,,f,uflrarflfi aa astu r? uJ fi dil ( MAD )
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rlr[ilfi 1 1.s i uroilfirilu'jrinn1firiua61ur{ru:Jnr ucilrnrfiul 1udr.:fu:rarsoiusrl

mu:Jnl rn:1usru{rulo,ru nofunr:lfirirLilarf,u,rrYunrufiornn lrirlrnrnsrhuu n.!

16rr ournrynr:nr:inrirrn:rlrriorirlunru6dhsu n.!udr adrl1:fioruluurjnrfinona,rirflu

rru#ru:nlo,ru n#ool, oro rlm o-.:rfu6,rnroirfirrf,orirornriofi:sll:2io nJnl rio0nti',fi

rhu:Jn.ruf,:r: rLildfu:J::fi nf nrnnnLirirq.#u rio.:rrnrirfitunr'hou niu#ru:n r; rfl u

rlrclut{lu#.rufr,, uncirfirflnlfiludrulo,r#,rudnls,rurjn.nir:6'urirhlrirtjne unudruths

lar#.ru: n fi'rirtivr arfulfi n o rfi u $6'

o

o

o
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UilN T2

n'ul#ulruuuriuritudxuovnrrnooo{J:vtiurto

.9.
12.r nlt ll.rullluull1llluu0l{l

r-l t", ^-;, ) ^ c-- ) ^. ) - r.i 2"^
nT: luulultlluLt]u1tt4 ituYlFoun31lur, !inuulflnio?f nu.i unnn l: [uu']uuuunfla

ruiifrui'aanrfluu nr l lotrlfifirhuluudsv u n.ruruaulu::6'rr6urn-uufirrirtl1r6ufia uarfrufi
c r.- i.-:. , :. .l - . cuuLl Lxa luul [uu!flJu1RnYtlr{fn3 oluYl1ut{?o rtf,StlJr]Jl lu lual{f,lJlrfftJaflll LulJl{fnna]c0J

lfirirvirlfir6uodonoonnr rduluurrhr uialuuiln,riioirltdanml: ftln6aaonorn6u rflufu
r.! t ", ^^, ) c-- ^ ) r.? ' s " -,1 'i ,

nr5luu'MJ]lu tLl1{'l!'r'rutl0! |5fl:JyiiYluolJ[?lu1Yl?ti Lfluflu lo t$u13fl'114: u lv\lt't flou

rcr5ulu:Jolnialirirriunut:(r.:rn-noaonnrnnu uo'triryrur:d rnirlfirirlurir ru:nto,:nr:rJnn
) " " - -c.tf,t1i holudr rfirrfiorir d.r.ronu5adufitriu6naqj rvr: ry6uaro or rfionr:uonr:uuru fir hidr fir

lfirfluducnrtrciaTrnuiafudou uoRilnfu rf a.rorn'irnn1firirr,rrridlul1f,6'rrr',nr'rlfiri.,a. -=
i " A -t,^ ; a -l -ru-Ltflll''t al nYl ''t nluuuaau{J:1nu { trnRv{annvfloruufl? n'tou l1 Lo

nr:16onrurororu n.:nr: orloifi ou rur ornd'n u nrsla ini :y rnq o nrfl xi-flxa.r6u
.), , ' i )t.- "" ; :.'
$rryruRn In3arn1n nfl.tu1y! to'ru r:aafl:rnr:fl]Jlr'r'rlorrrno,rsrurriiati rflu{lu

.Y
Luduff[o'o:rnrrf la.: rrir-t 6um':tIt turola.lu nro: elo,!Lin fi,luriila'or1n D ff ,11i1

. !,2r{ru n.lo;lrniorl n".rfirx: r; d'rlf,*rl a.nurolr qjufir o:rlr1firfion r': I qrdtnirlnunr:6lraurrn
- ) .-

T1flu1n fl''lr ruouruuarq.ruoo:rn1:6ueh d'ra"o:rnr':a.rr:rnfioroo;lf,u arluroluailei ufrn
- q-i )- ,: i - r ',

fl''rflunflonJn0 n tuyruYllJlrul0$aI I'1!n!aotln1rRiu1 nfl1?no u'']0y oa.c lx nI?ufi tru nn tu
' 

" 
;;, a i;a.r,r-i , ir,, - -1:U:L?nlRUV{AflrO7' ry{an1rfr',r',rInnlon 1ndut1l't LLl Ll.touy110or., 6l [urr niuu Lu6t'].JfluMn1rn

riaudo: drl,ruoruroralruJnran o:lei6nuT orn::o.lrAlfi'fia{riauufirlurirr u1n firdu.r
." , .. - , . .-:

ulaytlnTrYros0iulafiTlRTi.flJ,llaiml lu,.l1ol-rrRUnau u-r1010itt a JB 11ll lrouLtBt afl':1n']t 111111

rurooir.:1 arnoc :;ur 16'aroo',r',ofi' ',r.',

12.2 nu oaoiulovrl:vriu6roflr:lrtriltruuriruiludrl (Basin)

n1: l!uJuHnflt',111'ttlttu1J1{i3!!un11Ritn0[[n!uu7]nfl]tllHnlilluu'] 10an:1n11
r.i : , - - - - - )"" " :lylulIa; aorln]Ttljua.iu1t{]uH?ou etRaoiufr.rLflott43 !uYl R 00yllt't ult.rlrt fl.!01R LflT ifl1lfl1T

11.1111 [t n')

- r.t t - r-l
tunT:.h:[nrr.lonr: tqlir lflu],{1T rur 0'rnLl:yflnf alyrnr t}iri''r (Application Efficiency,

E t usu rl"r; riuor ela.ryr:ruorrrs rir !fl rla1unrrlfi'rii a-o:rn r:1u';1 ,rrr,rorfi'lriuurrulota.e
. ..'. ' - ) i-Z^ - ; 2.-. a r-l tla,tu a.tnYl1n t:Ut: LUU aulnL'tnntu fl] E 111,1'r Loutllllri,tl] itfl: a.tiLllt1,\u0Jr.tnnl: Llru''l torla

:-i::lrruviru"u Lvrrrilouda!fiia5.rufir cirfi'r-orr16'r.rturuJ'5 :xul or!q rsrui6roo6unrslu
, r,,l r Y

Ll Bi nzr!'hiR rl1rfi !aluo-tnlnt:'lyrmrand'r 6rsao nun rrl'lt.irruuautou r: urdrurun: rl6ufi
oy6oflfiuri6urfluClu

?

o

o

o
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Rfn/1u1Yl au.N./!u. ouYt'51u 6ui':uium:ru 6qiru u6urra6tr out14uu'l

30

60

90

120

150

1E0

20

2,to

270

300

108

216

'324

432

540

648

756

864

972

1080

.250

.375

.500

.625

.750

.875

1.000

1.125

1 .250

.375

.750

1 .125

1 .500

1.875

2.250

2.625

3.000

3.315

3.750

1.50

3.00

4.50

6.00

6.7 5

7.50

2.50

5.00

6.25

7.50

8.75

10.00

11 -25

12.50
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sDt{n 12.1 wrotu.r,Joldn::1{ ttt <irr:-u6uuoc o-n: rn r:lfiirrrurnirr 1n-u

12.2.1 0Ul9l:Ultfn:

rioufirnr:i::riuru nnr:lfrrirlnurflotirr{rurla : o: fio ':rfl5uurr'rliriaud'.ri 6o

r. rirnr:{otturoao ru:.1n r u frr rfiuuuHurirlrio n 60,:orr ruror: rsrun.:'[un':voru'[1
, : ;""

aurnBa! 2 no fl ''r11T IJlJUnRR1.' Ur.rnr: e lUrJ0 JU'l In:r!0111ltlrJ
x"

2.'roo1l-r'run11 nu:ra16uriaunr:1firir rfiarar:.l3lr axirfi6'o.slfr ua:o:'[oivr:rrir
z ) A 'a - ) - c-i . -fl?'lurufl ruBaau0$vouYlli9la { tuu'11lrau.r

a -t3. r.of u oo er noufl r rB?ori'l tjri 1 rud'or r rta:'r- vfl v rr orfr 6o.in r':'hq

4. OaRUUO rUrlltl:Jni $rtflu:lng!rn:.lf,ru6flx 'r:uv::u.iliuuo]6uadn"uulrola.)[r n.J

J" ) -,t-evryr'rnl:urrruu $Jalarnr toflnrlfl 2 n.r ro ru6r'5 u'5orJlRfl'r1 uao rdr rruq.:ra s.r l:o'lritu 6irfi

niuuaun-,rfi {ori rlflu{a r

5. IniB nrrto dEnrnlrdulo.:i rriruftr6unrrluu or s-ltnoorxr ruf-oro16un ru'[u
. .J - z i --l'l. nJrt: uH nnaiifi51nllturia nu1]llu 10uIn?urYln t')

6. rfl5uuff1nR a t.l'i r fi rl Ei'r"rt r o': rnr ufi'qlo,rn r:1riui a r:.J drlou nr:lfairurarv 6q
),rrr?lfrauoneoolJ 3l

, t2t
12.2.2 otlft: mno{nr

, ,)'a n: cirfida.rnr: iid'lcia}1fi 6a

r. f,'irudtnfu!fiuCharirr6u xio rn: v fl a gfirCl'radr.r

z. qrln': r[lorir rriu rrlrloiruruhJioo lCut-throat Flume) r.haiorlr ']n'r n?:

i
e

a

e

o
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erinlrl,rdinf:i!andrnrnr:tungirudi$iufl'nd (Head) xuroeir.: 1 ri'udra

3. UlrnlrjaUaUUUlJrljlJUln

l. rm ln::r:druiuloturolo+utJor un:tiruiudruuodruuu.raa.lulotilurrln'r

s. urloli uiavirro:uuui'o:nanhirflu: !n;un'l 'rd rrdu!,fiaLissornlunrr s-ltno
, : ". - ) q.t

fl Tttrlifi:: c'l0u'tuf, iulu]1,tuto1luonD ll|u'l

o. n::nrndrn:-rriuuuuutl'.rlt nimono.n",:1firi., unttirui:roofarynci,.r 1
t,

12.9.3 Rlrrndout otj:vluu?|i

nnronorrria:vriulndrflunr:vrorori'nnrrora.ru:lo.rus:6'cnrntlfrrirfirnuqnn:
i- ,g d - ^ ) ,- , .- t-: e o, ^ - 2 's[taq[$n:J:!fir6n]flLuuo01n'l: r],r0$'ruulYt1n!5u!1.1t'unlft].g1qu!:Yfl tnlnRilju L6lu

- r ,i .
o1ruufl1:o,toa tllu fla

r. r6anul n':fio:ril nlrros a ! r t,rio z ur.ln.:fiidnu r*:rilurTrurulo.rutjo.run;
.-"" ! i 3 ! 4nnhiflr-l$xo lulnmiu firnnTo':susrriarrluro nannratflul o:un.t.: vrfax]i'tli0uu,{un- l

-i,
14nfl uleri]R?u 2 n tll ruuHllet.rufl ondluuufl on xoltltodr.rnnfio r

2 ' ua.tn rufiufBlrolau ttsv2. fir?eiaufl 'tllJiula'!nuu B1u .l 10 fl ':rnnfl ?1lJttnno1.i'

')' ) ' 2 
,6t fi'lotifi'rnrlffiu6.,aon]:rfiqro!tr onfinfilenffln9li 1 ,l]u [uu!n't rlj:uurYruufl11utrulla i

- r-,- C - i .-:
fraaruhi'irhudu*riry{afio'll i: [u-d ''] u fr? ui a u-i

- g r i , -- c
a.3on'.:qrJn:dloo'cnrnu6!landlrjruF?6ir1uuia,: rcr5ulrirun:qrJn: oiLit'riol

fio:ri r nr:lol6niufiriarlrfirflortrurJ n{usinr; oru !r6{ fi.tlo
- c-i - -' r" , a -i-4. t nlqll.]dl8dlE1 r.',lnl un:?6nllYltRBnlnl li lluYlflt?n]Yl1L16lufi:llo'loao:'l

,) , - .ec ,-' ,l r'i
R l':t !X finlnnUOSUUYlflnlXI ngqttuff'tafi:1nn lvlol lttoll l] 0uflU1t1n1f t1,lU'l

s. s'lnnunr uiufinnr:udn:: rrm,a rril rrn 10fi'li11nBrdllJ6 'rulnlfrirr l luurJa'r

runr;vrJrfirvirunlrr,lrofnrlrjB.r a rin{uurnt:uajn:, o',oru ori'',fi'drr ru; traroirl 1 !!u?n1:
, i t !2,

ulrrn: tlulr1ufr21t:lr 5 0,t 8 Bu1 nJt{nuagnlnjulorJa nulsn

o. riariru lr6':lf.rto6'onrnndrnaoirilrqfir6ufihidrrfiunrrlolounr: r6urir n.rluff.:

uf,rlodcnrfi ri16urrurfi Iil1u6u

z. a",rrno$ncsrfl fl.idrurri,rfirirfi 1oeir.: 
.l trfi.rfidxfi !usIlnrdrl 1 ufi,tornuqohirir

" ! , a - - ; - , : i ..' . r-l
RTrllutlflft?t t3tllralun: {tiutnu2flutiutl/oti.Innn11uxntS lluu'rt!atl uou [xu1 [nflnrnn
^ )., ) ^ )., - ) ", -urr?runruunRnxrarsutta;LEr?ru r ufla.rn:JnJrrar1Ju1ounR1!41! Lirlfu r fi:d!1un1u$d'.r

,.)- - - , -f,8. ri'rrRoun:uunflolunu.rn0 mln l:BoSuua 'rou tuul.tutr? oaqJHoulnn{ nol i 0v

f,lnnrfiul6lnuinnlunao'rrirl urro6'rndrr frnr*rut6'rndrriocrfioiul6-1un: dfio'mrnr:6r
,!

unns l,lfl$UlnrYlluu
- r-3 i r - :2

9. Uf,tlln !r4{1tt{1 2-3 fU !ifl21Ur01;oUOt? 0A OUq21fl1lllill lunut}',{ lJllUOl

6a,:nrruioriltir lurn dfirflu6uriiorluru rduAun:1u nrrnonaudalrrhtdniufirh'lrrnrirru
-z . .)ia t,a .' r c-i. ,:

it26Ulr]ai tUnt flgt!?lt1u0,tfl?'ltoniigl.trrrn{ tu0n In!o?'luilrl!RUo lufl1: [],tu10 trou']01fl

6uri rurnn: fr ro,16 !rio1J 6 n

a

o

o
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r2.2.4 nr:rfi crturalaulia-:rardfilC
tnnrh:s,rdllunn ::rii,uroiriiafir=uliriinr:lfirirsrrnnrreu nlun: n nrn urJfilo,r

a,umrndio{rfuinL::finirnn6narioor rf,ofirtldrfluuurnr,rlunnilfurJ'r,,r1fi63dudn drnlu
rirdr,r 1 fi rlrnnlnl#,rrsf,anirlrfi rr:rurfi 6

n. n:ruiuroliu loo :;s16rornr:lnfi rf, ofi r:srrrrauq'iro':ruiuluiuriau
nrrLiri, rtuurt.nrosloz:6r;Liriruf,ruiau'.: uanrrnrfuil,rlf,rilurhfii!61uror{rurunruiu

fida.rLiuriiurrialffiuluus:rnioruiufinrrl6uln rcnlu Gield capacity) d,:firlflrnriu
,2.

n'irfi fi c:n nrorfl unr:qqrf, uloonr:6lrnur!fi'rrnf, 11

r. nr'rriinrai,rlbi p d,rdrur ula'loonr:q rudo:rnrrlu niruqiln: nitorirdra

: vu: rr nr uf,lu r: dloiufi'rf,rrn lor: a ,r urJ n l
uia D=QJA

luria n rfl uorr rdn rofi tn,a,rririlu-uri u n l iurira riJu r u. q rfl ua'n:r nr:lfirir
rfluficn/lurfi t rflur:nrfiLiriruriu nr rflulurfi unt e rflufrufilaiu n{rfluor:r*rrcr:

1un: rf,fiacnrnntfiririnr:B 1rru arr{rrfludla.rrrdrrFrnsnlaflirilfiluurincdr.,

1q.q ufiri,rrlru:urluufirur:drafrufila,ruiln.rrflunrrrdnrodulo.rirfiLiuriurJa,r
I r .ti .' r q-i ", r-l 

^"'fl. fl'!luflulltlto lunrt liir.l't fr11xf,1l1rB!altrnlttri['1r.i]unl::rruuHBnltltag1fi

cuan'Jrucin:p1uurln,rl#furirunnrir,rrluurnfiourvirlo al6rJ::norrirdlqfiianrianrrltirrslo
c c-i ". )i - ' : ' ^ -tun11 txuT fl fl a :3u3 t1alt]u11nau!utl?o1lun:afi:1n11.trlJlJoiu1H1uH?nu

"-: :""- . r-? efirurnii'n:rnr:h4rirfi1dsrur: orirbirirurinuyirluron"ru:Jn,rlna1f,rr nr r/a uia

zs r airqu6aa.rrrnrfiCta,rlilunr:LirL6urirlllu6urvirnrorrufinfi'cto,rnr: q'nrriarorrn

Lisrhra lolunnlfirirfir;riau uo: rurn:;dr6uluu nv:ruunssirrsradu6 6urflu6uria

n;160odr0ufirs-!:vfivrilo,rollsrirrnualunlrLirirfio:irirs.wrn rirs-u:J:gflnifr'rn drrfi

arodrur uldrrnscn

. = r oo 1r .o - xI 1 ............................. 12.1"u M.n

luria c rflufl ::fivrdnrrls rirrs ua1un,:hirh Ex rflu,.rsi1r,uo.lHncirua,ru
n'r",l6n:,a.rrirf iokiucin:oounirrofia u loahifror16a.rrrllr uf,y n rfludru':umithnr:lo
d.rlsfidfio:rrirfi'uirururrloliinoni{drr:-uirrrariirir:I,:odrufi:6ueori1,! .l liura{

rirnludn:ro ui r 661o rtjlu6uluui rr rufinonulolilte:urldornn:ry.hirdlr:c l
(Accumulated Depth) rtscr:uyr?orf irirrl.lrufi r6urrfi a1#u

r. :vi'ninrlrnr:taJ:vnru (Irrigation rrrlciency, ng rflIdn:rarufi fi nrflu

rulaf rtg6::u'irro,rrl6nla,rirfiiririlasfiqofityirfi!fidfo,lnr: rfiarfiln:rliula r6ululrn:rn
lfi6rqnruiutmh;r (Field Capacity) rilotrldnfi da.lrfl oriru o.: r,ria

D

I

c

Ei Id

D
x 100 .. 12.2



lurio r, 6a ::fi rf nrnrarnt:lnJ::rru d 6anrrl6nla.rrirfi fialnr:rriarfi nl-r
n:rl4ula,16uluran.trnlf6rnrrliulnrJ::rru (Field Capacity; firorrl6nluurJn.riirirdrqn

irhurnnirfilfilirvi16flornni ucifir$riosn'irfiLiarodrurrxldrvnr:'iru'.rl6rirLirnrnrrfifiaur:

uE D 6anl1rimollirfi'rf, orfi uiln.r

e. rjrvo'ninrnlunr:tiir rfludcnrsru6fi orfluula{rqudn:u'irrorrl6nao.lrirfi

rlaofi qnfi'6lrirlilrfi uBlurrcn rnio orr udn rodufi's +{rurJ orn'ruro
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12,3E :q
D

x 100
a

c)
turua

rfiuBlur:rcnrn

r 6arl::f,r i nrnlunr:Lirir a
a

lufl: luYlftllrnno Jn Rl,) flR2'1 d
I

i )- ) )z
oonrrufl n1onulnuogYlso surdrlst

n1:lJolLOlnlnu d ua: E 1:t?r1nura
E.I

tirufunrrl6nfi'rlolfi'qofilf,1unr:rJ:: riunanr:1frir o:lddrchsofirfioiuoi ': ria
slichrof,nro.rrir6rqn{ruru r/+ aa.r{o!s6layi.r}l,o (SCS Minimum) niufililunnr}::riuHn

nnlfiriruuuriurflufiuarr lcraded Border) 61drduf,u

qrjuf,rnnLiriruuuriruriludr,rr:lfi:J::f,niarlrq,: Iouroln:adr.rB'.rlun: dd',rio\li
llo

r. iuurl n,rld:-unr:r}:-:.rlfiriour rh rs uaunt aglu::o-u:r:.r
- ai

z. dm rnrr qnf urlua'r6us f r rs ro o no o n"rrirurl o,r

s. htirudurjnrdtraerrl6nfinn{ial unr idcnuorulr:firirr: ur'n::rruonui:n'.1

urJa.rholirrnrLirfi u r /l aalrrnrfi fia.rnnbirir:Iluufi r6u

,10u1{n r2.1

lunr:lonarJ:: riiunonr:Liriruruyirrrfludr r (Basin) 6,rilurn 40 x so ruoi

rnr6uiruJunsnaux: ls (Silr Loam) inru n: r6uoo-sd

r. lirirdrudcnr aa fienciaiurfi rflurror r drL,.: ro urfi
- ir ^z. nr:rir:rcorr iulu6uvu'jr6udfa.lnr:rir (SMD) rJ::uru sa lu.

s. sftuso.rnrrlrnyln',ola"l', (Adyance) uurrur,rnrurdudirirurir lnecessiony
) , .)
?!t3u3t?n1ft'l,t .r rtf, on [1 luruYr 1 2. 1

+. dlr uruua.rruohiaruluu o,, urnrfiriririrfr un: rr nrfiri-rfir unru rirduri,r

uao. flu:rjfi r z.z

s. nirr',lurnrnrrrdns:sllonirfihudruftr6u unorltlur!fi i 2.3
r -i 3 i

n.r!:YL 1{r.l nn1T tTulfn nu

o
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. lr
R',tt )lflt'tvtlllrvl!ufl a

lfiiruduiln,rdrudn:r s f,s:riolurirflr,,r*', , irlro ro urfi urlnrinruro 40 x so

-z t ) ". .hrr,fi: o,ruu n21!aflrqa010i 1yr $Iuriurja,rdrurr lfiIo0

D
A

44x70x60
40 x 50

92.4 'uu.

clqJfi r2,2 urrlor6irir{'raqjuufir6ufi'rpdr,: 1 rTrrtrurln.r 20 n{o rhrlorrndli

tJurarrl6nra.nirfi6uqodurorlto-.ruro,rlflunafrrriqorlrmoror:r. u1 rs5cufrr rrirrodu
)q -- - , ) -), t ,h,

rf,ryllflu e1 l,rJ. ,.,!nnrflr,,,nunlro lno$i1n'rflflr{nurln,rfillojr1f,ld lurnrurorn{ao{u rllcnrnu

lhrf,a.rinr:rJfunirrhi, dlr:ru (Cumulative Depth) rfioL{rirrf'rsarcn ':fi'urriur6urfiunl!fi'
r,t -- ) r-l ,

16of urollbrrirrllorSo.rnr:l f rvillfl ufi u

n. nnfilf,u rginin2rr.riu mlunr:}iil cu

>x

q, = 1oo[,.0-o*l
M.n

= H6r,lrnjo.!fl ?urunaeilina.rfl 11xfi n:rarrirfiloldudn:1o rrnritrodu M

6o sr ur. Inslrifintr6a arrru n do{rururlofirhnrlo = 20

= l9o-9t I + 189-911 + 193-911 + ..+
l84-911 + 178-9tl

= 121

= 1oo [1 .o - 121 '!

9l x20
= 93.3 %

Ex

C

a t
e

e

a

u

dE

fl2rxntlrnuolBnnlfiiriorrr;:J::rfuroonrnlurhua{16u1fiufiuuuu1firirvirurflufiu

n to fio
aJ )- - ?r.r

n?1!Rnn]fl olro qfl.rrJ$'r ll tl{utJ8i
:x100

fl ?luf, fl tqo0lainllYlouoo{u !1

luria Eo rflu ::f,ninrvrnr:u n::e",srir rfia,rrrnirlnir:rr1-rnr:lnnrrl6n'rair

fi6uoodutfiunrflro nr:fi'r:urdrrirnorria.tror6urur::riuarrtritdHarfirri.rfi'nr:r:rilu
di',niu6 rnr:lf, rirrofi uc11!n { rulu t /+ tor1ofi rh nr:fo 6o s on rnf, rr: rur

t i )-orrldntoldrfi6uqofll{rlauiqo s rn6o zo, ze, 7e, E4 uni ao lr. rirrodura.r
,2.

5 fl'lufla 80.6 lJlJ.

6'lfu nd 9E x 1oo
91.0

86.6%
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r rfivc'nimnmlnrrrarhrnru E,

-{ x roo
D

luria d, riluorrl6nla.:rlrfi6'0.:nr:lfirdo1rt6ufiorrrdurfir:du6.r Fietd capacity
, 2 . i .'..^ ) - - t

Lu6l?ouliun'tl ono1Ro11L1,1froro8u 5 00 0a 80.6 uu. llooa.]nt'5 Lu 84 uu. onuulJ]oou 3.4 U.

:-Elrnrfi:noa{ 3.4x40x5O
1000

: 6.8 n:J.!.

uf,Yflxlfiliiuluiudn - 6'8 x looo
44x60 = 2.6 u1n

arr lfi nro6uriaL{irlou orr rdnrhs ofi o rodu s lo rir n'! eq ru.

Ei

o

E

92.4 + 3.4

un: r3fin;n1flxa.rn1'ln rrynu ogrrtdlou

Exlo0
95.8

n rjrvininrnlunul#rir E

E

999 x 100
s2.4

95.8 ri.

= 87.7%

a7 .2%

I

E
nludndrsofii6lriulllunrcnrn
-----------l- v I rYl

fl2lrOnronun lvr
a

.-: - , 2 lZ - c-Y
0: tl,ru Io 11ut3 aYl, n1y{ 11{n11 lllul nl xo2au1iufl nu1fl yt.!u111't']:lt0r, tnl: 11,!111{ n

ri, strmnu rn:rtuoqlrhns,tu n,rlnuldrlnrrfiu{lhixroi ss urfi (rrn z.ro u. dr a.os u.) Ljrfiu

r/n m,:nnrfifiounLirirf.rrCoLdAuqodurhltrrirfii st'tD 6o oz.s urfi (firo:lfiiuqodurir

E4 rtri. fia,rliiii1d,rruftr6u :;ruT ru zso urfi1 uanornrfuriufinrulu[i norlriu:Jrafl ufl1:

ucio,r6f:;naufidrllqfi6arirrf,rrmfilfit:aqjrnuluurJnilriinrrqqrdoloulunrnurl'ruu:Jn.rrvriouiiu
r-i , )-

nTt hlu.]unu nJ!4lJft?1rn10tYl

Ct

t
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unn

ilrurn6

18

ulfilt

6urir,fiusrrrroLi6r{rriooruira 1'jr rflu6uiisr': ol nru:ro.:rniarJ:rJuo{{i'rrflu

luq txn:!fi unTsrnoufl an1lruqEo{l,ti

6ur6lriuerlr:nu laontirflu s tfioluqj 1 6a

1. Saline Soil rflu6ufiisr:ngnrBxa.JrnfiaJv uo{rrnltafio:nr:r!n:ctiauria
n11 [a:ojlr 0,tv{irfl ouY]fl iuo

2. Sodic Soil rflu6ufi iouunaa,rlsr6ulrl: uadlrnrnadr:n::nrn::rfi aucionrz

riloni0.rt{!lfl o:J1l niuo

3. Satine-Sodic Soit rflu6ufiirY,rsr:n;nru'ro.rrnfiaun:aulnloilg16!r : uad

ll'rfl?r013 fi:: n:J fl: v tY!0u0a n1l t0lojl0nlrirnauflniuo
- d. ^;, - -. ^) I
ourfl rnnfl ruJunnn nrai,:d'urlu tfi ofi uf, ,:n aor sur: nrl'l"ur.l:,116'Iounr:l: (rr rn 6o

aanrirunr:lfirirlrn q ucidrufr.rfiofi z nn: s iu l: firrdrurirdrurnurnrlt:r:ounaiallqt6srI !r
a i ' ^ - - 2-ynr afiirnr:rr::anulr{ru 2oul,trnutraartrn agr,r !: nnrrnr: o:u:u : r6ur6rlrtig ntxyra r:

r-l gnfi l16'riuCia,:1irr nr un: rir1f, iras u:rn

I 4..r3.1 llfiallflno lunu
' a'^t1" ' -" ' ' nrudrinnulfiguurjo.rlnaI a.rrnoa Luouuuunlruoe lnutf 1olloguul.,t? t0R ut0ll1f 'l{,

rlulunlflra{rl:utrrfiun:rfiorJ!fiiurnrrroiun'r uirrqruririfir:i.rarlXsdrl 1 ag'1u6u uciloo

fi'r l tlun'r ufnr:r dauu:.ln.rnurr:ltr6 *irrqdx 1 rufirlnnfio:hifi,:rnfiaadlu6uurnxo

orrflui'ucionr': rriqaa,rfit 6urSutirulrnlriiurn6olfiuiurrnu$d,r6u1nsrnr:rl'',rlruori'',

19.2 ll oin oitolllfllt
rBYo0rnnifl .r ttrd,t t',t6u16udrulrnrvnulur:rourirufrr 6rirlilr nrf rrluciairiru

:lirrurir uLir.rorfiu,:fiosl:{r,rrnfiooonltixuo rt:f,ria r*uais'16.rrlrrr rndaiurufir6ulu

rrharnr::;ruu lusodunmnudr ar:n:nruto.:tn6ots0nn:fi1.tR.tti6ufurir': un:lunnrlrh-

166un,:tin:ralufiso uolusodunnlnaror:ru6urir:luuirr nrfiirvr:rnrfitl6':

13.3 allrfi nn'rfloeto{eurfiu

o,t [ofl nl?un??1 [nu[ltlJr]n [n? tn na lt: ll{oue J Ll,lJ1nfloYl1 l,l1uJu,l0nonll nt oJ:Ja,t

fio uonrdaornrfionrrrlryrrrn6aernuud,r6uloorhrfluynu: 6ur6rdi16'rfioloar::rrrfiriutiru
- ) -:.* Z .'

l$orr:rnoelnfl rruol1::oulllloeufl fituuai!Rlta3n1!rfl aatrr 3ll1lo! u:Snaufluaruun!f, J

6,:rirhirn6onnri16uuufir6ulounr:::ruu 6u16r5,rfnrfioo1nn1:n13 'rno,rrruln0nr: rnr'rsn-
, -,2 )"rl::nrurirdfiufir4rnr:rnro:ucihiririi':6'::Jqrrun:linr:u t:r qrur

o

o
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rirln ::vnuarouirnfi au'iarnua{cf.:ud gz 6,r raao nflciaonurafi rln: o:futir
- - Y-g I

lr{rlrrJ:gmor r ooo u.cia'l:' iorooyfirn6ouin:.suo{lr.Gr6ukio',rud sz dt zgu nn.eiali nrn

!t ljfll11! uoI32.lt10,tfl1ttgul0u] Lull'rua.trou'lrlu0lll1iflllt IrluItnBarr:H&u0u 500 ppm

(u{i.uriraciodru) fi evitndaHs uadr} y!1 soo nfir gia'irvri.ranurnq { r!nr

19.4 fl]tolltuntueloltoulRU
A i^ i d ar, c -. & - -1!l:vtllt 0l.l'llnuuurfi!uJa lu ula'llti.luout0utruo l,olluoo.!a1fiuftll'iLotlyuylln

- - ic.,r - t a
tfl !!anou nufl l| nr{|fl ltlJo.roulr li luntlvl0ll0r1uulJ 3 aulno?unuo0

1. Electrical conductivity 1Eq d.rrilunr:lonrrlrflur'an:; unlvlflrta.rrirn: ora

fi1o6lCfr lsaturation extract) rirorurfludalrlflro:uon6,lorrur{rldurro,lrn6olu6u

z. cir pH 'ro,r Saturated paste ilo.r6u rir pn dinldirronfl?rxrflunloxiadr.t
^ !,2)a,^i,o,rou nury{olinu:rrrula.r:.nsrl flrlrnds::lur lo,: H +

e. rir SaR ratio drtflunr:drurr*Rlrrrfuiularournlqr6ur dYnrdulua:uinfl-

td!! nau Lqou

ilnqorfr xrl6n1,r!nfi vr'l e ra.16u r:rtrur:odruunrfloxa,r6ilrfi il16d.ri

e

EC mmho/cm

SAR

pH

6urln6
<4

< t3

s8.4

Saline
>4

< 13

s 8.4

Sodic
<4

> 13

> 8.4

Saline-Sodic
>4
> t3

38.4

re.b nrrioR'nLrrfi utol6usirurirnruriluilon:vua'lv{flr
) . ' ri

LUa Ln n0l|'t o:n1u lltuln: Lflon1: utflll? 00ntuu1l13 0uln u0!:l:: n n! n1:tl0n610afl,!a.t

rndauirirLiiorun1116riluf,an::rnly{flrti ora'uorualri6dr:16.riorjiur ruro,rrniafiiadlu6u
- .,) ; -'l6'lornr:ionrrurilufiarn:ur'lr,lflr (EC) rnlodr EC l6'lrnfiusovjrirniaaulu6ulrn rniolia

lo Bc irhvnardrusriu Electrodes virn-ruuvrnnirtl z udu d,rarlir,:rYq ::urru r rr. unr

daihuirfi'ursndlilfil d1 f:Jnrroiuufllrnrslurliolo nc riu ir'fianu(rCfo.:lniuririrn:nra
).:- ,i ,r l
fl1n6ln"r lsaturation extract) 6.rc:ki'ars-nlur{o,rnnBan ud Loufrnrtgi0r saturation exrract
- , ! ' " 

q. ) ^ A c s "o,!nn11uuu,:ulnrtn!o0,, t!rfltonro1,,1L ru'ln ruflulu q:ullfl''lu:un1:'201utur!rr{r drulrno:

lfihn:nrtnolhulud'n:rriru i rio 1 uio r cio s uia r cia ro uuuorryirHsr:6u r sru
-: , t i '" Z
nuu't 1 fl2u uTo 5 f,?u llto 10 fllulogB1l un ufl n0'] l,21'1flTr3.1flu1{1Mr uo3Yt't lxfrl'lutlul

na.rrndoluilasnrurlounl uo:rfluuolforrlnnciooa.rnr:urrir EC rloun.rdra o:riq5.rfiuu

lf,druasl r cia r drrf:Jnrfo eC adrrhfioruir EC otn saturation extract irhondo,rfiRo

ttn;t!uu1o:t1u1a,!n't'1Lfi11:nu n,!lrqluY]'l{!!uflrtf,2 rT1fl1u1:n 1o?ou"r.r01rL1l11sl lfl1nfl1:

uritrnr:riur ec ld'[nuur#{rrn saturation o(tract unrdfi'liri?uasrL r ria r rioldriro,r nc
rrnri,r z ir'uf,rfislxrn rrflu calibration curve rf,o1f,1uflHlloonr:rioun:ry,lci1 Ec nrn

saturation extract luunuuauun:rir Ec la.rd?uflfru r cia r luunrrri,rrY.rtrno'r1 rJi r3.1

e

I



285

a
C3
e

-a
@-
o
I,J

EC tA! Soturolion Exlrocl

c

t)

r# r3.r nmfl$ea{m1ila-rrfid€:rdro Ec talCavaan)'),lo
r da r uctalrha:arafi1a6u-a

ru'lu'ro.i EC r.fuiorflu mhos sia ,ru.6i1oufirnia,:ios':uh.rnios,r electrodes ttr.l

) ar.
no.llir.r r 5!. 6.rrin Lt'uu1u iotilu hrioralfir"r ru. u5a lr:rioa.rr:.rao 1 uoirauru mhoszcm fi

rflurriltrlrrltJrirvriror EC ro':6u a:riu5':lt'rau':urfr rnouro'.rfi6a

fioil {qiatr. (mmhos/cm) : EC x to3

'[ulo:h{sjo.rr. (micromhos/cm) = ECx to6

rlrrirufunlrtn :vvnulorrtrhJufirfieir EC x 166 = 694 micromhos/cm

{1nBr-u[jnr EC x 106 = 0.8 micromhos/cm

rilnttalfil EC x 106 = 5o,ooo micromhos/cm
. )- q--

U.l Ul11-l'ltl'lo n1'l U L€lUfl:4fl11:.J ltrillul0 i tn n oYluu U ttr fltllJl nn 0 $q1U ppm u:A$U1U

oanl![ t6rut{'rxuR tlor[ouY][onfl1']|.ln11']6r'r1u[1rrJlJula,tInnal,uu'tflg8'rr]u1l'rjuoqn!u:1flllr'lYl

-: , -!tlRlltll lU LoUl,\flRYl1 di !!rto'lV\U1UlOYl,:R 0.lUu'ltiR'lU1l0lLljRnnU tOOlUAlJfl]:

e

ppm lal extract 640x(ECx1o3) (1)



2ffi

..1
13.0 flltlOrqXo{IlIflUn2llllfllr,tO{eU

. AEfl?r!r6rt:tB.rAufuilnnnryyrunl:rfiaudanr:rriEla.lf,l g ::nn6a
:- -t. tiiaiitndou:"Iuhulrnt1rlfirfin Osmotic pressure q,rlurirfio{1udu ihlfi:rn

:ra'rf, thirr lr: noorirlds: orn
-,-i,r--2. rflnau:iaqluouRmr?rinr:Iciqoturtlt!rnuon]\n (metabolism)

3. rfl 6aui:r1nari1nrfl ufi Eriofin

i'rnHmoJnrryrnaa{ r:rgru:or:urirfilaanrfluyrnr0 rttnylolt:fl2rlyluyrluciofrllu

riduaa.:rnfi a1u6u6'ociatti

Crop Response to Sdinity

x ro' fi zs' C Class OP Atmos Crop Response

o-2

2.4

4-8

8-r6

> 16

o-.72

.72-1.44

1.44-2.8A

2.E8-5.76

> 5.76

A

B

C

D

E

^ ^ 2 t-
fliflniuoll11[o
...x'
v{iYl [20aInna]lnfl LU !n
.:
vlnfl1 6l tu0ttuHf, nof,oa.t
, r] ^ ) t t

:.1 Bn !o rafl 1i?r.dllnunlunotRR0 lYrlutl
. r,l

lrirnaunnnuo!nn Iuru

1u: 6 rg.z rflunr:usor6.larrun'ur{gfrar:-liiurortniauilu6uriarir EC 1a.:

saturation extract uf, ! R1: fr uo.J o a:J1a n fi! tlgio t TltJlYl
,)!a

fl ?unlTl,tyl r 3.l llu trf, o.rnifrlllrYluYllulaJvlnnao?lxrouluou:io:j01n .l

".{r3.7 ROtOrUnlo{UI Onl:tAUtVnlU

rLludurrr::rrlr6vrnuvi'rirn6oui16a:.luadrirurnua r:fio riufiucirJilr nrungl0o
-,)- ,,& i

la{rndauifiL6a ua{rrirrlu nr:fiotf,lr lirli1txrllstUurinr':tn :tnruriolr.iriu dolfiru r

6rqnrsl 6aa,:6u :Jrsrnrmarfitfir;:Jqn anrlr4fiarnrfl ttn:nrri'onrrinrJ:vvuuiikironr:

fr rBf, lruolanul tv{u {au1{tog? rYllllu

; - ,1 -r aLfiarijuuu1yn.rlunr:fio1lor1'iruf,nloS.rrrrr:slrT:rnr:!n:.lr!n1u r:riondn s

:3n11!Un D?tn:13$Oa

r. Salinity :Jllrurn6ouifin:sruaglurh Ioufio ilr rndauivr'rurofiia{loutri

6rlltrlfio

2. Sodicity rJirrula,rarlXalt16!r d,rrfludl'rnr:rlrnruln:rsir.:rro,r6ulotrf rlfi
:-

6fir1n1:qlruaiu111n,t

3. Toxiciry nr:de:rflufir*oiafit d':riruln{ldurixrnluTa (Boron) onaliS

(Chloride) rar firr'urr (Lithium) rfludu

c

G
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OSMOTIC PRESSURE OF

t.44
SATURATION EXTRACT -

2.ea

ATMOSPHERES

5.76
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aa
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co
?

6

4

2

o
o 2468

CONDUCTIVITY OF SATURATION

nlrat/ asrotJio!f,i

lo
E XTR ACT

t2 t4 t6

- MILL IMHOS ,/ CM,

D E

t3.z RmildrfiJe'€;,r,rdronJadr{uiaotcnfa?v6un-r osmotic pressure Electricol
conductivity Uo€ Soturotion extroct Baiaran€sTudanrtre€ryzoofrg

rr.la:ituC
uornrtdu'z

75
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9rTl t.lll 13.1 RlrununrurarrildoorrurriurTuro.rrnioludu

fi.:6r'[iirnrTlo5qrorfitusutd:*rnr:n:yrunryrfiouornrn6ou:1unrudaqjlulJto.r
t& : ,

ar:n:nruryitu'u un: eTa.raqjlua n rnra.ss t: n; nrrtta r6u (soil solurion) fikjlrnd rtni:;nru
-r 1

08tn[1no[11lufltu']100tu]f111 fl ?{uItYltltnalliJrf\tul1ia!:r,r'rtufl1: s: slulanrnna tuu1rfl-

lh:mrui'uorrur6rurolar; ay arsroo6u'td usilouf'r\lufirrliur rurn6ouiluansyoraro.s6urya r
. ,cl

fl 't'lrJTNltulfl BaLr', tuultrRlJl:11'r1lLff ua

0

C

:smvno.rfil ?luY]11l LOO 'n1rm1uy{af,:Jfr2t l finrrlyrq ru

t tT l2-8 mmhgs/cn!

flru

8-4 mmhos/cm

drl4r.l

01rxao,t

B')

flYl,r.t

firlno
11')

ouYnunt'tu

3-2 mmhos/cm

01t01

t{n 8-5 mmhos/cm

vll LTYll',)

uua t! t.t

finlu

5.3 mmhos/cm

!1afloa8

n;udr 6

fl t 1,10104 fl

n R10uo

v{:fl8nlt

rdry allutri

rnuorn

[[q.]n11

rilrlfloulu
riu i.r

liuryrs

tr.]0 fl

r.flr 0Yl

n')

U1lJ

3-2 mmhos/cm

6UIn

dirltnarr

ul nn1ouo.t

HNI 8 rnmhos/cm

6urHdu

6-3 mmhos/cm

onu

:toa

USRO N

3-1.5 mmhos/cm

s'r: a;hnrln
.iu:u]1 sn.latuo:

ra rfln
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:'.r-{.-13.t U'td'lulflulllonlttvol{lnno luou
t)-i.-J^rJ.,j-,-r^'!fl?1lrrf[Jl]1!rnolutBouuult [01uagflulrrrl rBnan!nf,aBlyt!auL6x Luoutylluu uo[,t

iuugifrtRr*tt"turJ::rrufirnnnirorrudo.:nnirlarfilrunllnRsirurxfirrn (root zone) n
i ).,- i )- : - -:il.rnl.r $run1Tl! ulult'tylo ut ul rBul nrnun2lfil'luoo.ifl'lt1l11o nr,{tdr;rir xrtartn 6alu: la,r

,s - r '" ) i z ) , .2-fllts:nlgnnnlunllx].tB1.t lJtl]ltuuTylu'tnfl11fi'lluoann11 11l0,ly{It?i 0to!1: n,ti[t-u n?1

Leaching fraction (LF1 dl:rsrlr:ndrurulcioli
Dd t2t

D6 6o:lilrrurlrfi'lvrrua0n6ou!i?0rflira11r,6n

Di iarJiur r*r1rtn:J:;yr'ruAor ?a!flun?rrJin
1 ). ,

rr.i iNr nrxiafl xrx6n::oohffi rsirutrto:rnriurviriiu

D6 - D1 o.6.r o. 6oorrrrio.:nr:rillarfitagluuriranrrl6n
a i )c -tiur nruioorrru6nno.rdrfilr{ irn116'10u

D1 - Iti

6,r t 6oa-o:rnr:6lto.rrlrrirufir6uudralflu !!/2iu un: t1 6otrnrnr:1firirfi$riruriluiu
,^ '. )t

lull'tua.trhu?flu'tJlultuulYlv{i9anR11ll1 Lo lou

De = ETtc

d'r ET 6aa'n:rnr:lirlrlo.rfitiurirutflu ur,/tu rtn! t 6aa1rrrfixo.!nltlfi;l

1rtl112fl L! l1l?11

riaunurir D6, D1 ua3 D. s,:lunrnr:fi (z) udrl:ki
D D D (3)

LF
D

D
LF

LF

e e

o

t

Di

,1la
ET tc (4)

Iti

fl rln1rd (4) d1f,t61un: dfi nr::;ururirlrJ rfl urJgur r,,r nirnr:::ururii rfl uf qnl
r-l a iqutaLullo?tlnolt81 n01?nat11 LlJRlul:01: t$u']l,1nn?1a0.,1fl1lruJa.lu1tuouulnnuan'r1n1:

r,i r- - 1r* Z - elilllja {}.rir?t:1: n3 1 t?tlYouul lonun,nu 0 nuu

o," > (lri - ET tc)

uia Dd ), Di - De

6,r o 6aa-o:rnr:6lla.rrirairufu6uroduiu rorflu r!/iu un: t. 6oarrudro.r
r-l - ,

nm luulxxu?!tljulu
c. -)o:rlulunr Gfi nr:'r:uluflriluJext!'rrdru'l ruur Ln 16n",rfi

ot oLF
ET tc - Otc ET+O

c

,) - - .iJfi r3.3 $Bo in?1!R'!i[uixo inrJnnri 1a1 us;fi 1s1

(5)
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rior:rdrur unr LF l6uft irna!'nr:inodu r:rr: gur:ntrrur ruurlErn r*la.rrnfi oui

fin;nrlau'luirtarJ::nrufircLin::nun:;rfiaudaHnHf,mra,:fitlo'lnu1f,rirla,r EC rfialr:1u'

'''aui6rlrr:irrrlurrlao':rirror.l::mrudo,rrviriYu irrr*tn6ouilJn'r7n:frurflf,aut lllou lJ:u'l rflo

fi aan11fl outu:lh|a Jul Yn 3u1uaafl

Do Ea Di ffi
Dd

Di ECa

ECi
LF (6)

EC

291

ra 20 22

ECo

uia ECi = LF x ECd

Ioa ECi 6orir rc ro.rrirdu:"rtn :;rrudo:Ljn:vvru::1fi oucioHnaio

EC6 6orir EC la.rrirfir:uuaon (drainage \vater)

ariri:finrl rir:ra.: EC6 or, o;lciri'rrqoiuloa6nuonnr:irrir ec frrfluciriioorn
lr - -rr - a ,ir'rrrrw- 2 | "rh1u6ufi ld'no:rn o:liurff alrj trifi tl6'iul nn: : run: : tfi ou rir EC6 f, lv eia.lf rnrla or nri r

rC" fic:rirlfiHnrfinoonr so uJo{rqu6tirfliufitli (rin fi'? rirrlno ri'ruq-r rn':) unvtvirfi'u

rir rc. dr:firLilnrfinnanr to r a{tquSdrvr:-ufurru lJii rs.a uno{rir EC. fin::nu

fr:3 rnaunoHnllBol0.tvfi u l.riuo

o 2 4 6

Ec rN MTLLIMHoS pen cu. at zsoc
S rot?t4 16

o

5

re ...... .. .
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frr zr{rs

02tfiaa{
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tl2

too/o z5o/o goo/o araarl n aaa r-
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lt.0 Rrrdluun rvlnm,uorrirrrtonr:tail:vnru

rlrrfianr:rn:J::vrrufrllJ1:fl0!tttnoanrflu r;rnrnrlrirro,r EC 1o'orx USDA

Handbook * eO 6'.rfi

::rnmfi r (Class l) rir EC x 106 = 0-75 ldtinirfirrlnlfio
:crnrfi z (Class 2) fii EC x io6 - 7s - rzso r:rfinr]Uur61rr6rl rnnr:

r-h:rnvrfi g (Class 3) dr EC x r 06

ir'.
:yu1!91 LUOBBS llJl.J

^)= 1750-3000 ljnn lotoi{]3}firru?l luoa

^ -i.rnda u: un;6ufi ldrio.rrfl u
-.) ir-
ouYniu luul tool't0fl ufl ?1

= 3oo0-5000 :.lsnti'roflrvfitdrurnru

ri a rn fl o ui q.: u n: 61fi'1f,
- t r..
na.ri:!1uu't toaLls3!nlt
- )- -l0nTrnon?0

urnnil 5ooo 1f,16'ronrrn: rifi rar*rrirdu

::rnrfi a (Class 4) cir EC x ro6

rj:crnYlfi s (Class 5) rir EC x 106

nuuJ.i t:lnrxaJlir{rrriuriufilr: urroflrs:li!ro.rn6orlidn:nrriault tirrrirtit uri

il,ri6t6fidr6'q6ndrrfird,:riurniuariXnltr6uulurir un:6'tfiirirnir SAR n1:1-o San rtu
c )2 - , ir- , ; .,

6Autnnl3qnmfltn ujatrulu luYlu llflR]uTt0li&,to20u1nB1 [1J1tfl1l:l4fllrna.:llnutflu ln l?\0tljll
":uuiniilunr:JAu56rc: i ruunrirnrrrir SAR 01rnfrn nl:na.r Handbook #60 o".rd

st - hr6srrdir lildfiudurnlflelnoLirijuo'un:ra

s 2 - Isr6ur runnr.r rlfifioflos!4r1ffiurdudrr:-:l,rrn6qrv\flfl? uaniln'i{u6ud'rrfiA#rr

(caso.) aqriru

sI - Iqr60ur,r dr1f,1unr:tn ::vrrurrrfi!:Jix1 l5r6ur:1u6u un: rflu6'uor ruqia

fiaun:6u fi'rr:1d6udo.rinr:'::uroirfi 6unvdo,ri LF 6ru siruil
^ ;b !
ouY[JUlj.r!n03 tlttul{! q$1

s 4 - lsr6uur.ru1n litildrYr6urflarvrnlfio unr{u6ufifi ieLrrutnflouidr EC x. to6

. ^-.1. i, r
riaunar 7so rLB:ilnrlrA!Eudxrfi otitulunr::v!ru{r

: fi ra.s usn.rnr:Lr n ::rnvnlarrirlnudrf.,6rrir EC un: sAR dru

atirfl:fi6 rir LF uiorrrrntrriunir Leaching Requirement 6rfr6arl3:,n nslrfi

{rrihrdruf:.nnt;firlniau:lfiaanornnrcnrnriu r:iarrr:firfluurntirrfu:g!rlnntnfr:ylru
uuufi r6ufiirJ:sfl 11f nryrar rucifi:J:cf, n;ar nofi !uu!s:J:sylrudhufir rirsrulr{o:qqlda
tiutr :ra,:nr:6un,r1d6u6.ifiriioirrflu LF ld uncrrnl ld:-unr: iu :.rfi0;rfiorJqrr'::o--u

ri.ldthuql uo:dqurntl::urrrirdru drr:-:Jnr:rn :rynuuuudoglourfu LF oyriorniru:.r:r

ftr6urflnrlaunr:r:i::6inGarlrlunrrcfir,,rnfioui166n'ir rruurunuofutliirriJudfo,li Lr
ulnnr[R uuffl a,rulTRUJ:h1uofl a

9

c
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n-mrirl erniaXnriatJfi
- qri :r. 1J: lrl ruflrr lnullafiill t oonanqqnTr!Bn 120 ?11 rYlrnu 28 u')

z. 6r.uflu6urrdurrjur:ld i B.D. : 1.4s nfir/s!.3 n11!6u6 i/s bN = 27.22

fr rs bar = 1s.12 unra"rninr:6ulooireirufir6qrofiu o.n firciaf,rll,r

s. orudnr:tnrh:r1u s tr ro:ris1lf;iryirt! 6 dilul
ordrurr*

n. Leaching Factor

x. flu AuarLlfiHnirinnoo ri 5oZ ri1 ECi rirn"rryirl:

o. firrlrdruirnntn :;nru1Ciornrjau1o1fi6'tirir ECi = 3.2 mmhos/cm n3fi4,!

lf,orrudnr:lfirirrvir1: 6rovldHsru6nrvirfrrto t.
l. lfirrfirrnlo'rfilrvirriu z v{o nruinnlfirirurrfiqorvirflifllu louhje1r6.:6lrJgrr

nrur6r:

o. agnrfl rr:ylJlull'lrr r: 5m:rrurvsroudalnluta .r. rfi ofi oslu1fi::d'uir1fi6u

aflu
1trv11

". o-t )n) 06D'tnr: tTu lIo u
28 y 2.54 = o.sss
120

ru. /11

zt.sa rrx./1laft:'tnm.tr 9.,r1u9r'l611r

t^

ti

LF

lrnlJfi r s.a EC6

ECi

n) fr1 Eq
LF

uei LE

0.4 x (2.s4) x (24)

slu
a/zt 0.25'11-t

ETxt"
Ixtl

(0.593 ) x (9)

l24.3al x l0.25l

0.12 $1A 12-/"

LF x EC6

; nrmhos/cm

o. t2 x 7 o ga mmhos/cm

1) ECi

o

c

:.2 mmhos/cm ttat ECd

EC, 32
ECa 7

o.no rai a aol

EL-|.
Ixtl

(0.5s3) x ( rc)

(24.38) x (0.25)

s.s5 tu

z mmhos/cm

0.46

1-

1-



2tE

,1) llT U] IulllYroUrnl [O 1:i2;fllx (i.45) x (24 x 2.s4)

10.53

10.53
n'nuinr:hXrir

0.593

18 111

o

ryu.

llu./1u

o) LF

0.46

a''qnrnr:::uruti-l

ET+ O

o
0.593 + O

2.O

o
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NI"UU-IUU'I

nnryu rll (Drainage) uuru6,rnr:i-ri'orirfir:rnrfiunrrrCio.:nr:oanornfiufilniufi
) ).-2 )t a ) ,

ufilrfiah{f,uftuluiisnrnfirurr:slcia:ir:liuuoru{nq:J;: n.16 r: rarourirnr::; rrurlt oonorr

finurrr1lo lf,ufirflunrr::ursdr ornuirr nrCi'rrio,: (Municipal Drainage) nr:'::rurlr ornfiufi

rl,{13 f,n (Agicultural Drainage) unrnt::!ururltornnlrxnl't (Highway Drainage)
,! ' a , : t ; , )

Lu14'1il0na LUll n: n fil1n {tqv{1: uonul: ult rll il nv{uyr tv{1t u nfl dnur100nfl11n1en
"") - c.,i, -- ).-Z)e-qlYtulflrnu?iar nmaquuri?oux-a Lrlli?0u rvra llil,{uYrqulJE fl l}r r11u1J IR n m r 0l urn]J [o1onfli

uffinr:r.lA:16.riudrrlnBrnm:!:ru3.rnr:u:tu:6u1ufi{#.ririd.rlrisur:nlirnrrrJnnki6ra

.4r{l4.r n]::vuluurolnvtunno :vn tu
r ? 2)lunm:rursrirornfiufirvrr: gn6.:inr':!n ':sylru nyfia,rrtnr: rul6,ri1fr6o.lnr::vrru

rrnurd.reir.r 1 6a rirdu rlrlnrhyrru rn:i11fi6u riruiurirdufirfrufirxr: nnrioudr,rriur
,r.o-q . :f,.,

r.r.fl! uftzl u fl1o r?r ul,ruR n: Iunau!uq 1uafl1fl nnaaulllrluR. olJlflol?1nY]1.r,y1J10 1dn!a!
- -E a , : -', r-- - g ,lu{rnrrr:: utrfiliurfio srudrtn ::vrrufiriohirfin qnrfu a roa{1u1:Jla.:rirfirufio crnbiuri

, \t-^ 1,1 . ,i .,h
vr! [unln0iluLL]ln,ra0nNl vrl0lu:ll1J0nu1loolls,t:t?{rn1flflf,anfl,tu't 0lRYl [ragurnflrrjnTln

)t a 2 ) i ,r - ) - i r-- -' : , &
uaSn lr sdlrurtlnv{syrrvil: Bndiau Lur:nu'nf,nfl11 R 1'llt ull1 LoouYl lr101Rll1in]l:: Y] r1l1lu

)-
o; rl!J1r.,1u [xl,'lRuR rulJltr fl r n nltiBrJ:;nru [cio:n:a riuuniurioinr:rurufiufirr,rrr nn

uf,t!n1t !ru1nu!1n1u R r:J'1{ llnlflft f,a.:ff ,tu111uLUlt[1,t n {ff 1fl qYl it rvt:,rt ! 0uul lnou !v\fl,t1u
La

odlrr?or51 nlrr-r6uu1n 20 fi.r 30 rrJaisusoroo;xL\6'1unna,:6urir t ltJ ur.:uliroroo:
t .a :. a ) -Uln0n 50 tua:ltll0olOU ltl:.91J1fl UanUUnUR]l1 15llr8tll1fir1n5.'I1l1r1O 40 0n 60 IuAll51lo

,t-i i ' .ia - a tc.ti1'|ti!nu lxu1Yr1'tr.]'10u ttn;0lnulrJurqrulltllllou tu tuqn uano?u

-1rn{u'r1n1:uu''rrrnrxrsur1J6E1flo:1i1ut"nurlto't.toltIrthilutarrnfralurr:o:rnfihi
, tr .^ . : & a z

flnLnu [! loutafl]:afl1,tu.J alour:aultsll'5:Yl'llllluutRnaauo1tltllut-r:rnBrllln uran{LLlt Lnfla

orifioufiorr:ueifirrirlu virrnorro:rnurrfukilral:.lsynorurorir r::r:rrfiufi': iro-.rn drrfi o: r:r
- - :.* l , c-- - i i I ra

fl38 UflUIn3Yl1 [1'l:t 0'lJU1 IOOlii,fl'[lUfl0 LltlflO!q]l1[Ta nn1:t:UlUU'tlJ1r L0lUnlU]'rfl i

14.2 HOI'O{n]ri 1u1nl6u\il
a ; - -'" r -lo!n1: flnl,1fl0?n un 1: !B't tuouulnLnu [!?'] nt llr.i n0afl1:t1: oroll [nIa iyrlun!

HoHAoorjl,,hrh,r nu'jrfilfi'r 1 \:.lirlnn:yxunr:rfiaurrnnnx10o1nrs1u6u louiolS:J:;nal
6u 1 firfru'lio,: 6a lfiounroruao.tfit 6u rJilr rxrnialurirraialudu Fnlfllfiolnlfl L[eyor6-

, ) )^ a'" -' -LftSflaUaU q aUl{ Ltnol! }'l0O:fl1ll LOl"lRlTYlOlllJll']1l1fltnU L i: llH AtflI$AytitlOYfl,ltI2O na !

uf,luu::nlto?uflu oa

r. nniri ruvr:nadludo.r'ir.l::r'irlu6o6urrnrfiul e:rirhi'lronlr durnornlfllu6u
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ndrr6a uanrrnrgfiilfi:rnfilfianrrndonireuufir s-,r a.ri'uilfi:rn::lrunrirautodanlqSl6'
t - - .l ,!
rn!!Ryo?non01!J unn?'ruu nrrnlo6an6rouo:rirlfinr:lurtarsr:6uniif,rn.: rir1fifit1e1:'u'l'

nqfirilurJ::Iunl rdu lulcnr f,rn,: un;tdfusr:firiluf,#,:rfiocrnil!ffiorirrodordreuuyru

2. nnflr;duri1166urufiul ecyIrlfi:rnfitondrfinotr*luuirl lrflu r rirLi'nrorrr':

ldhlou u n: o r rrhlfif,lr:rorir ria:: cYuri r1Cf6u no n,r

e. fiurnirnio6uirn6ao{rflurJilrulrn o;rflurrnlfiirnfiaiurravrua'uadlurro

tln ,auurJ2our uljt lJ"t tuulfl o20

a. rir1fiI:of, tun:trf, turwfi oauruCfrodr;rrnrSr

s, Icnrsfiotol6uarordutl
^;^ . ) . c- ) -6. nu rt.tunurflyr.r runt:lnutflg? lt:0fl1r rrLfl:onln: n nrnEcnfiroutrjggnln

z. lunrnf iarnrsrnurro-o rirlu6uuiofi'A.au.r:rr,ro uu:o'.rqorarnrru-ouLJ orn

-"' ; - ) - - z -l r -oun't luou!q oryr4!n't Iagtua{ilnouYltuuRlJlnY]1tna:Jqu loiln?louulr.t o,tull nm!$lllrou

lrnrfiutla: r1fiin v u: 11nrfir nr rrrv rJ nnldn'us.:
a. ylrl#tfluur.i.,rr,{r; ttn;uuiulrsr,iuf,q.r 6.rrlrlfirfluduenrreiagrnrr,rtrolrnucnn:

, -.2Ltf,; f, 01r ou ,t

14.8 IO1o{tt1iEUUlUU1
: ^ ^ c-^ )- - 2 ^ ' ) q-- ;

n1n:: !lu1r1l1Rl.llnu[n! toouYl ln R:1nluxagx nl0 uuu Ll,u!fltfiu ltflutu0uunolu

finua*ufirfiaqj 4 ,fin 6a urrrnrr]arl1 (Open Ditch Drain) uljurriu (Mole Drain) rluu

rio::rrurlr (Tile Drain) un3tllJlJJalsulri;1 (well Drain)

l4.s.r rr.uvulu lluu1rcutulh (Open Ditch Drain) n1lr!rJluiirrrulrfiifrnu nrcrflu

nruolTuLou?nunflo,rs.0u1Lrsryr1l,rulfin{un'u Iou n6[firos1f:srrurhfir6u tr50rflu6:rur
r ' r r "''''r' t.,) #.rinursfirldyiarfirosdfa,rnnyiaruroluqjdrinrorun ru']01fl Yla:!uluu.r luqYrnJu'] (oua

n'jurn q::r:rurirdflruri nlf,ir urums,,irfi'arauun:1Ctfir6u1ur: or: r6rrriu r1a6r:o,:q:: rrrrir
", l,-. ) .flaolfl.rrunl r!rJrJ rrj'!,lr!:afi 1nv{nlJ1oociu[xiouyiaT!:.r1u ']:J!1uri116'r5rl}r:r:iluroluni

rnr R'1xr: nlf,i ;!lurirldri':ornfi r6uun:1fifi :6u
i "a - . i )"' . . rr{ ' - )A )^ .

iarfluua,rfi::u rull'tnf]00a{rBB$uY[ljltt']u?u!1n 111 llt lutl,rlJlS fl uYl.tr'tYlollln 10lR 't

fiarinr:ounlnnrlounr::Jof,an drt'oftfit un:qiorutrnduflui::{r uanornriuu-.:rflufi rfi o-

")1?1nnnfl 1 J',lu1a,rrfi,a,t1fltfl ntnBqno'tu
:'

14.s.2 nr{:vulu}iruurnr.iu lMole Drain) Lflur1.r:sur0frfirhiulornu nrniulaw
f ifinn nsofirunnflururordueirsuinol.r 7.s 6.r r s rtufirlft:l' 1u6u anialrr $rfirr{ulou
^-i,-ldfioqjfinorn6u o.s fir r.zo r gn rfiia{rii.!fiu r d.: ro rrn:

nmrs'rJ1uillnulf,n1{:s uru;1r!:Jdrfluuuuf?fl:11 ril'r1yfl?u1iloi1f,16'zun6ro 1i

1u:cu:so,rsruf,urnrrirriu arqnnli.rluno.!firiuodriua16'::naurnrradrrriltrriu rdu lrn.r-
- : i - )" : .^ )

R1],t|'li! o?1uu1tfr.!Lr1nu:,na.t01l R21utru1a.rou.ll8r:hYllyl ],n:uluu1 !l:til un:R2'ur01an u

rurorfiu rauinnrrun:arrl6nlo.rrhr rflud'u

o

0
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lnri!
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Ytll tall:

r1s€:ulgr.rLruu€ i\)

o
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t4. r tttt
A-uaitRla{il4

14.s.3 nliryurrrurrrurmo:vrnu t (Tite Drain) rflurr'r::urlrirfrririnrlotrnnd'rio6uur

r.riorioeraunier6rurryiaun: so rsu6ruo: rfru rsudnnrl ro fi{ ts tqufirrrm rfluuur1f16'6u

rloorlufinr:lfvio pvc roir':orl.llrrrlorrunuvia6ulHr15anaun5er rr,r:rv a r u'r: ori r rfluviaurrl
\.,-^ )-

flY0'rnInn1111nl]aluflu'ru u r LnouYrno JnrtT: !1unY !!\ nr11 LIJ lura LouHllrYrl Ji00no10,rnatln
-l r-". ) - ' ' 2

nyYloll 1r:0:yrr0'1: [']r'uultu:YlhunlJanYta n?1IRnr[nt':YUt:Y1,l1'1.:t$.t?7]aula0nuo2lrJu''1!o-
r-l a , r

flrH6riu5on1ruflrulr 0lx{'rgururu'ld'na.rAu (Permeability; un:nrruinaa 'rrsd'!ir1C{6ui6o.r
Rll0yfl2ufl

: , . z ;;,nr:'riuruurnl.rlro:;urrririrfl uur:rfi fi ullf,niuurn rv{:li?'r runa{lfl gv{unylyr1fl r:
rnr: nn 'hi6nr:r.:nr:rir,:rulu'tiur ua:hi6o.rnr:nr:ouo:-nBrrflu rs6rLeiagrn:rrlrlr

,c--)
fllUrJOLnUnRORlB,'l1Ufi: ntt:flfr n ln O',lrrnl:aOOuLua\rX1nr.n1Rl,rlUlnifiOUirtj uS0innnn

) - ^ r , .,i ,,1n!florruraon nflrlo nflmas RrrroniJ fir.loanornduluyiafiaddrniruur::dr:fildaonuuull tt'r

urninr:ooci'uuiafr:onr:o:lorroooftnrirrra: nr:daruturirkiurn uanornriulu6uinrfis'r
i c-- r r., - t u,n.

u'rnfl1:lYUluu1 lolfiu Lou t dYla':3u1u Llir.t nqln!ulaul t! Lo

?#
J

ail n'n a a €ri ! €; u 1 a r.lh L rlrut
,9lt

dfif,vrhmot3u'rafrlruui
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r4.s.4 ml{rvuruiluuuJorcuu;r (we[ Drain) rflunrovururirfi riulounrlorio
rn:rjalfirirfifia,rn,::turotuorfrurufirsrfiol,.t ilufiltr rr',uririro{so.luu:.16a iladu (w"to
Table or cravity welll d,rrfluria6::ouirlurjoryirfiu:g6'!;r166u nrulr{rfluriofi1o n.r}J

6nnir::ornirUt6utirnnrln nm:ururirrrnriaduir:rflunnncnc6'ulir166uloogn.l a6nuur

nfi,rfi6oriauroro (Artesian weu) d'llirfilr nrdrlrluriaoylrornfun:rouiar:rufi'a{::r.ir.:
dr,raufiir6rdrulduln (Impervious Layer) ro.rfu loallnfiufirdufiirird.rn rirro:o{6nun: i
nrrrnoo'us,r tirurarorvrion. rJfi+furiru6'r:;6'rrirluiloota{q.rriarlrn.jr;d'r:rir1Cl6ufi\d'

luiufifiCIa,rnr:nr::ciluirInulf,r-io:: rrurir rin o: in rrvrolr orninr:ir6rorndu
mnrninru#,rrhlfinr::gururiruuu6ulf,trildHn nr::r urai-rlnunr: rorsriafirdurlruror nu6'r

quoonurlf,nioftilrJdo:hjriiunn oo:cd:rirlCiAulnunr,, urio: rflu nr: s n-o n'u filviri r u r o r a1u n
2 : - lr*
Jl.llJ]tl,lrt3 01Ju1 lf eur'] fl fl 11

.<r4.4 2f:VUlUl{1

nr:::ururlrarrurjraonodr,rntr.r I leirflue o.ri66'rufir6a nr::: rrurlrlou nr: n nio nsu

lltirimrnfi6ulunrirlrlufiufidlrirn'h Interception Drain ufl:nmisururlrloanr':rirlfirirfi
- ' -t 2 ) -ia{ufirlufiufinorlou n{ nr::surfl rrrlrud,:fir5ondr Relief Drain nr:fily r6anlduulloruu
) - t , - , z ,- , : i. J {

lrutltla?1nRanl'ruLnlunB0alnMa0flu?l ulYloa {n1::! utuuul,1l'1fl l,Lu ljytfinl,rR']': [un l!yt']i
1o f,rdo:dtoslrrardlnuru:ni ::ryrsr:a.rdufioraooudorunrr,ll: riimarrfirrfior: uroiro

,n.r., olrrrr'rrr.tt rlounr:on-on"u (Interception Drain) n1':r: ! rurl rloo nr: r n-o riuilfi
t ,,i r - r .i iir.r.a: - ^ t r-- , Y , .L Z ))ulilnulrB.tau lunL1ll l lufluYlu[i loY!,mlu1autta:ul Lcnu riu ulrlur [u ntJ'r 01Ry{uyryl fl Jn11
't ): A , : . i ): a 2 . : ", - i
u1tft7trult111nfloa tR ,tul u:aulYt:1T1,1u1,10 rfliuu'l'Ll rola r]Juou ')11.n::J1uuTa1i0: tt to

Yl,rfn:uu1l]l1taYla::u]u1l1 0nrllfn ru1?lflo{nTrt;:J'ruqu'r}1ununn]nilfir"r1r10'rfl {.rfl75

eslirio: : !rai rfi r or; 6 .vfurir o-ln dll uvnr
..': e x

fl']yll lJm unullrll [unrrcrnfiI l xiarfluil11fi6ufi1uorrlu*ur:ru nrr2.]nfl1frr:u]u
'" - c 2 ) t- -rirsrTon-urrr.:fran l,!flri'tnogl [u1!roltxa.rfiufio!'td ff6unv:l':vuah ryrrrra:dio.rnr':ouiavia

'" E , i -'r - - I r-- -t:ul!u1fluuoRBrl,tlln ron?1.rlj?l.r odr,:t'rfrorI llrlrnolrrarornro.rH?u'r rooul,u!1a a1n!

rlrln.rsrudlnaolcfvrr:irru;lliltd lnuronr:adr.r0.lfirrfluyior:rLrrrlrdlhil6rr rodrududu

fiririuiruldurn 6'ilfufiduaudi-lduiruldurnoddnurn nr:lirnsrruriro;1filn6nirria::rrurir

14.4.2 nrrrvuru;rrriooo:vn-u lRelief Drain; lufrufirnr:rJ qnfirfluri.r:ruriariau{r.:-
?.i,r'- - i i- :,.,1 2; "",'-- )-:llJ tl''rYl R0 t1l tnou q1lllr: a.ln1:f i:J"tuuT un l3 ul nlnul iluY] nn n{:Jufl1ltl Iat111 lr]oul, {lltrolJ

riaudrwl r :rs'j',riud:ru nr:lumra ri'r1fi6u1:.lnnru:rrurirr:': ltr66lf,rlrn un:rioinlr
, iila ,: ;. : -i r--r- i

nnri::Yt1u u1Yl11s!01nflRo.:F,tu']tlf,tYldttnutxfftlnfli!'dlut lnv0uul l,oou Ll,lg.c"ul{au1s,?o

" t r .i i- - J . -rir nr::rursdr Luffuftd',rndrriroqjlufinE 0s rflunr::::Jrurir166u 6.:i:;nil:q,:aqjufirhino nr
-,; 2)uianrlquhiaq'lu:sfi!i orxurrn-!o?1uCla{n'Era{fi1 tirurndrfiCfa.rnr:::::runruluqjrflu

*.llaar.firioorilriur: urair ueifirdfornr:i;Lrlsr#.rilrluunvri-r166u nn;rruriro:1firn6ni"r

e
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n'H€:u,rri!';rrul^A'ifl.lJtrd?ie€sulu

- t-,- -€3ru!1(rt'rJri8/
::::::

9:ru,r,l,') t t rt/$ a! n aa,!i,'ltn6: u'tJ

nT €€:!1a!J'irluuariaiinari?i at:uia

- t^-- -€: tull'ltrh'lJtarJ

€
t: a'u rii? fi ir.nr a-r ria a 61! vio € ! u'r a

n1t€31J',tAU1riia an a: ai:t agtin€:!''ra

€:ruu'r6tmtau

- !^--€:nuulliru,natnaa€1tn€:ult

.,;
n''r€€ :ulgultxBai€ 3iu taatur0€3u'ra

r:nuultanuralJ

t:,u'ultrruxa! r'ta 
^ 

r'rt no€:u1!

n1€ €s u1 a uq $uu e n'a nuu ( Interception Droin )Jt
Be3n1€€: u lar,rrf, a aaea-u ( Relief Droin )

E

6

€rJda t4.2

-I

-O\i.7
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14.6 fllttuutuulgt't6u
nr:'r!rJruri'rfiiAu (Surface Drainage; riJunr:rirdnrirfif,ro{ufir6u lounr:rJi:.t

rh.:fir6uuiarr'rrsurrrirfiia{ufi':orut::urf, riiolfirir6:f.:a{fulratJqfif ,nirloursrfiqo

lnu'tririonr:fi'oxr r6uuionr,nsuruf ruludro
t c)
tuurnnr nl:3 uu:3r.J1d 11fi6 rr:Jlrdrtddr r:rarro:1i:::.ru:y urarirftr6uriru

:;uru;1fii6uLE'uria n4aLil,u!r:!rurLlclhurlrnr: no:;d'lrir1Cl6uld:ro15riu

u.s.r rfrruolvtorilqnrnurvururirfir6u
)",,"" ^ i^^ c , ! ,i B;tfllrllln ?11 |,!toa n!n1t1t:l1uu1 10uuu i?u llt otuanulnlnfluyt ll:lu toflatrrlJ

rru 6.rrilliinr:lJrrtul,rnrrrt:ltrfiti16'Ha d'nunr;firia1firfio:Jomrrio,rnr:::rrurirfir6ufi
< .1 t,--3-

v{u[ouY]? .r luuo$rfla
i) "' "r.?r , :l-,

1. y{l1rlfi n I n'r.l yl1tuu'] t}tnn.!fllr]Jt:uluu'lylllaflolrif1: untathifl;o?n Iouror,{'t!

arir,r0,rfir6urfui.6urirulciarnriruufirfi ogi.rfi rlfirfi ofo$r rniu
id . )-, a"q-ai- --2. Yt],r;1l1guTuJul0tnfl r olJtluonrunnlSuluaan LUytll xnrl tl4l,u'lll,!:Ju 10u

u'tllrRu L'UiuLnoHnrBfl 111u

3. flnrflxa.,fii.tli1 (Outlet) hjruu;Ru rirli'::utrrird.rl6ir rdu rirhrr.n:uru-
i . - . - . .l , t r ,i a ) ", ): i
u'un:ourou1nu1,11ao1n?1u't LuLllrul lJ.r'lB'r {,:rllll'}lyr.ru''l

"" )., .'u d : - - J ' i '", , ) Z )
u'tYtL'uuRlrrn Luoon:Jfl1113u1uu1t,t?ouuu fl'tu tl4qL1.lllHur1oflfl.rullv{l-rrl ro{a{u1

fltlJultlinu::Yl'rulr tvrunfltu rnInu u IBt1l1r,l Ll1n{ltu1nlnY]{nfl?'rlltanlnnnaJR flr"l

r4.5.2 tvulnYUtuu'l?r20u

lour finnrru&'r *uulr uruiift i6u666rorhldlou nrl ili!dui1fi riuuLr.f, , in'rx
fliolnl uryllrr!lnu;1fild{ofiiU uoiriarornirsruhnirira.:vrulunr:rjirfrr.fis u,loun:grJ.t

c--2- Z ) , t- - e - ^-),hiarrm nliiifi fi'ufi ufr mntt B,rld d'oiu i.rirriludalrhaniifr i]ulra nnrufiou nir : :ru:rru
: - - .l-- - ,
u1t{?outlLifluuafl 4 Ltuu na

:--1. r3urJltlJluii'rfirauuuurd.rreir (Bedding uia Crowning System)

2.':yuu,!Lr1uli'rfir6uur-ru'[i1 uur (Random Ditch System)

3. isumi1jluiT fi lauu,uullr,rnlruaroryr (Cross-Slope System)
x--4. rsuLn; uru1i1fr?6uu1r:JBnulB (Parallel Ditch System)

nr:6os rfi onlfaf loif uf niuoyCf a rfi crr flr1n1n f,n lr n{r nfi :y rnslo.rdqfi n ur fG

lal6u filfirJnn fifi'rrir (Outteo flBaoiun'rluLlirNlvs reianr:lfrqEa.ro-n:n nrnuenri r.rrulu
z )-
v{ltvto{fln110?u

1. ruurrrvuruirsir6uuuuro"rrir (1:Jfi rn.s) :v!rr:vrJluliluuuirir.[oUnr:ur.i.r
2 ; ., ,) .J . -fiufiaonrflulJf,rufulfiufiru n.:dau 1 lurontr.l a 6.r go rrrn 01'r 1oo 6.! 3oo nro: xrildn

ouorruntrlrnrudn;u n.ro;nurflu1:Jrfi'.:reirrrl:luria.::yu1u;1r6n 1fla.:{llrarii:ruui'r
)- : ' Ljr,'3.i--) t
Ylrrzun: m1fltl.r] f,,rr 1lJ: ? uu1lln: a.fi !:.l1u1l1r']1811t t! {nYl,l]l''t a nnytu n Rlt [0ytr2uo1lYl1!qtru')

rurufirdruarrto.:rt n,r

c
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dlactim
dirch.
I

e

ttrfi
U

t4.3 .33uu,riluladr0rfu uuunf,rrdr
( Bedding or Crowning System )

c

t4. 4 ?3uutsUrarriarfu ruuli
( Rondorn Ditch System )

'!tl#i+,

a

ilrfi ilJBUU
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'UfiI t4
tJa a5 €3UU€3U191J10?i1J[UU!?1€R2Tra1e$r

( Cross - Slope System )

a

i

rtfi ra.o rtuu€3ularJifielluuue!!1!
( Porollel Ditch Systern )

?a
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1.v.
14.6 n1r:vrnu 't loou

nu:EU1s;11fi6s (Subsurface Drainage) rflunr:rlr{arirrorr:srufi r urlr6s::
(Free water) oonnrfl6ulounrfllrrarrlrirra'nfi:rd'urir (Hydraulic neaal 1u6uiu rfia1fi

rirfi.rnrhrluntJqviarfiopvurarir r m:rl'iA?!-nnla.riir6ufi6uriro{dtrrrna?Aurnflflariuflll

fiarnr:larfil
Iouurloi,:u{rfiruula rfu6ufi6lrir fir.:::o''urirlCl'6uhidr rfludl'o.rorifi'::nfu16arniu

llrlfiirr:rlirirurrr:6utJLi6nrrnfi:uqrra#uiu66rl;rurnlro:;o-urirluriadlf,s'jru,crv
ria6,rqorlqniuiolriinr:uJdluurlnl:ycYuu{edoirrflu::o-:-,rirld6q (Water Table) ucifiruu

&-):i , -ic, eZ1a,tluounol Tau.r:.l01Ya0R,rn?Tt30:.1'Blturla r,rllN,{:liIa.Jl1,ft:},11'1,tLllnoour1,iua130u-

rirlffiue;r'i-rurhfinf,ru l riar(n 1 (Capinary Tub€) rstd?0u'r.t6.tfi? (Surface Tension) 1suil.t

rirfi:-prrl.n:o,rda.r'irm:r'ir*lfro6u riro: on6i{qlil1}in,rn'ir::ri'rrir1Cl6u rnrfi1k'rfloduau

fi'e rni ,rffia::;rnir166uiu fuAui{6rnirludnB so',rnrirriGunir nrniriu (capiuary Frinse)
i a ., - - !. ^ )dZ a

fn1!R ifl a itlmllIUt uuf, ofl 'Iu nmrnu:fl 1fl 0 fi a,!11 Jt:Il l unoou o {uu tuouYtlJt Ban: t0u6l

- . -e ^ ): ".l1nl ou!rrtuu'ro,lJTuol{yrouu'llruat;o"!rlr166sfiaufir,rr.: nr'::v rrufr1u6ufifirfia av r6uo6l
z ^ ): i - , 2-

so 'tfllun 0 irruouYta ug 10 rn n1?uo ?u

rl.o.r iffru cto.riftgnrnrr:vuruirlddu
). . i qn^ & ) , Z;

flTrYr oa.rrn 11:3ll1uu.r Lnouuutuo.0 N]i1nff 1Llto'|1fl19au1 io?8 nu Ltrll flutlr11ltlRi:

inn::!rgiir1J61ouroflr: ou'r.,0 r{h6ufudr.rri16lairuloiur n odr r1: fiorl1ufir.fi'rr.rurilfi'Ct'o l
! r,. ). .r-- )- i )) - Y c-^

nunTt:v1Jluu1 LUufl lLuemt$u [0r01'rfit.rooylun1: tx Rdujla,ru1lJ'] 0lnylau$, ai"r::6!]ul Loou

-v,ai , 3) )Z ). - i,t-- c, r-&
f,.,tflu LIJUU|UO{11101flRnU ! flUUlY rYtffIa.:fiUYt r0U flil Yl},{Uyru': r 6i !u 1LOoufl{a1nr utomi

r.ic t,,2 )t - a
rr,tllt?1aufla rt rl,tu''r t1,1ERlu Loulnx:o.r1u IlJ'rlrrruruun:':1lJ11:attn?1r,010Lyr un;hi'iro;ori

lurlcniuiuri o LLfi .lu{,,

6rurunzua6i.:ndrrufir 6.trflunr:s:o':nn'irfi'osu .i6'nrJ :'!o.irJnLrrnrr':;!rg1ir16'6u

oanoruuv,dlfi'lraa.nir frnB nrgnr:1.l,rnr{rurun:rirudufi'aanlJ nr: druun:Jqlrrorui6o',rnrin

do:drulfiarur: ndtnfrulol6'jruiu'jror: osli::!u:s!rurIruruln eiahlfirflu6'radrma.:rJrgr r

".:--.i" - .
n11lg U luul|,flnllnfl10nl I fla

1.r. .l . 2 )q - )r. rilliauto{mtlulxrlurIl (Basin-type free-water table) flurrtuxlrllu5auuyr
). a-.trn- - ,& r&^ .-)Za ' r-: l:Jrn?l.trr1fl .l nyxul laoun.roqa.irldfunrroluu;a6ufirlrfurru'l6urniurr lou:.Jn6ufirorru

slorrno.nso-ui1166uoy ifianrlnrrfl?1!n1aryrna,rftiauIoiriou,fl1,rrrJ un:o: inrr rndauCl'r

arir,rir 1 tJq{ur:raiovnoi, filunoonl rrnvurrr rird'rndrriia:uluqjurcrnelufi'onlufiufi

uncornrirtn::nruilrturifitrrnrfiull':cn-uir1fi6ufno:sduluqqr.,luruo:soniuqoiau lfr
s i o - o . . Z dZ - |tuullrlaou$tnnoaututlu, u'] flIu1fl fla11tg:JuIla:g ulJuHl0u LounmSrflu lfluul LLas::11.1?l

uuH2flu [6
'. x );^_ _ , znmli r1u1lraoflo1Ry{uyryrunnrJ ruyo.rn Rr'lun?.5 oy [r1r:: lru rfio no::driyr.:ry n r.:

lumra,rrirldt6uf,r,rn tirrfurErr nrri*lrdo:Ciurirldl6uinrrlnrorrrrn un:1r neioudr.r15r

o

I
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o

I

n'D'r3t.;rurionorldx (Relief Drain) rinr:\jriau16'Ha6.rnr:1ii6:v:rolnlnr:a nnn'u 1lnt"r-

c€ption Drain) uYtu

firrrnhudutir,rl runnun:ir166qiq nr,r6 nr:oo:vd'urirldaulorLlirio6u (Gra-

vity well) arto:ruur:n'irur:r6u ut:rvo:16::Ltrintlno::eYrrhlfi6uun:tcirlrlr1f,rirnr:

ln::rrudru
z. :vsiurirl#6u,nrlorfilrirurqro (water table over an arresian aquifer) 1ufiud

, )- - :.-- z. ; ', i '
ur,ruvi,:fi 1r r oiuri rlaliuR.niua r iu rfio rrr ltnnr':'Lu rir:ro ':ri 

r or nduri tlror n (Arresian or

confined equifer) furlrurorflfifl 1uh qjiv od6n uar inrruo6'um.:u n firror;Jan.:trJirdu
: - - tr , Z ' a : ' - i q-^ "t" Z ))^ .
u1u10t aufi't:vtiuu t LuL 0 a10i3IutJ't0uf,Jn'1ru10611fl'l]lY6tult1t00unif\ },{ltYlYllnoLolr'ln'll

\ 2 ' -"c n'lturi r rror na.s n'j':: o-ut r1fi6urr',n ua:du6ucrusruruI i utuu r tturlu 0Y tJ:vo l]u r tuL0al
E: - J : ! Ax " i-

10 itrul"'L]o'r nurou5'rxu- atl L ri'rnfuL]o'r niy [ua.Iuu-ru] ua: ll']r,\'lnul uo llllnooutJ'rnn
t - L ,)

0tdd:L14d{ tu 10tH101{[o oJ[t l1]?1 t4 7

1r.^ .l-
fl'r':1:L',rilu-'rrqouylrnoalRR'L1.1oo-.rRai'r':rir'td'lrnnirn:rflu'rn rt.:drfa.rorn'iro:irir-

'[unrurrfiurGuaqjoraoorxairrnvhjflrrJ']:nourp.;rJiurruldriru nr:fiol no:v(i'uti.,164t lufit*fi,rjt*

ti ovfia.rrr.:via':vr.rrr rlfidnunvirrn thrrnri rin'rrrnoriuxr n invCio Jror'- ria f, ud] i'rnf,uf r-

rrorordorirunoorr neoiulfrfiafl n.,d'ru nu:s !rsrii a'rnfiufirriufirrulr.raiot60nonyruurnou
t r.,i r,-

tu6r n'uljf t tlriuYraL loru
- i )a 2 ! {
tf rd^fi6uiut. riul r:urnrinunt rfluri ur rur 6n 1nr'::ruturlrfiarnogrirlounr':6oci,rvia

i, r-a - &
:r uuri'hi6nunvfiluri r': rud'rr nn !!nvar i ivda.J [f':: Lrrrrun rTo n-ulr n ar l lfioriru:rrrurir
)^
fi rufi a ornyia:lrrrulaao:yoir (Relief Drain) \rilfr1rao6raonvnrdru:lr':d:t

- 1.",- .s. :vo-ulirlddulriur (Perched-water table) 1u6ufi fi nrlrit.,d'xtfl ufu 1 orao:fr
!^ )- " ."' , a - lr-- t^ - , i,U0lutilJfll]r 'l1nfl'lRuTCl"llt 09 [ut1l6D1flltNtAqluUAlt0lJU'] !O6lU trllouo lfl A]?uQvYl l [ulno

- lr-- - - )i - ir--.,'-- - tq-- - , 2.
:v0lru r lflouan::olrvllrl.r iaufl,:n1r::ouu"r lflouY[rY]0f.i ri6ruu I toorllo nn n]'rltr: ! fl1 t lv6ru
' ic z ))-- , i
rir1fi6urfirr (Perched-water rable) o-rLlnfl.,liluyJfi ra.e nrt::t-r rrrir Llffufiffif,ns ourtufi

; - J r )) "noL iTrJL:rrt:Jrurr?)no::o:J (Relief Drain) uoilf,ri'rfirialri'rfiorlruv rtiqlu n totnfi5ufiaro
.,4

0r 11,':3lJUR ROnU '5y n0!O1U

- "". ! ' J ^ )\ - .-
Louufinnnufir ri rlud'u6uqrourufio'r o ot'r v rJ.010u n 1'5 ! otynuouytl[ l"tr [J?J t1.r LfriJ'] r r?1

lr - l,c--.-'-- --r--,is , ,:l.t U nn,r nl ff'r touu t lnouY]rrr n: n lr1ta110nnirlJt]1rno11{toun'r:!JaInuR]r:?qun1floa0.rf,,t1{1
-z : - - i -1l:lt!l:tfl'tttaLlSt/t1l-rL}tlrl'J:fl11ffl11,roIu 1,\Joiot1ruR'rr'r:lt'u111tu10uLlrrlru,lyrpr,1luou

n. ifryrlrnr:lnatoirld6ulvnrl:ru (Lateral ground-water flow problems) rJqvrr
i )-q- a - - 2"^

nlT:ylJ',]UU1?',roOn4aUrUrlllaUflna 0llrfrriOOrnnr:tuola.Ii rlctauluvrr u rulurtEr: rnvS ar{r
, :., ) a - "'L srrsnrnfit dn u ru: nr:'lu no'tn sitrfiri]t-rzunrfio,rrr o rnnr':riuldirra.:r"u6u

r - l- a - d, Ilrr6ufiinr: riu,rCi':riJu{u 1 rr.:n:-,lfu6qfr od6oniu fiorrle r !1r o1fid.6 Hru'id6rr.j
, , i r ?. , ,. a ;a r.". a a,,

filrtl lu'5 fl ti1l: v{lltYll 6i.Juunl't [uAl0 illl0n0nilflOaqi,tn lulllnrjn )']lJfr rljll n lUU l{ tll-,I'ltt [O.3]u

) i Z ' c - ,),r{rnatfrfio nrurrio.:nr'::: urgdriu rduluri rr urfr,rrrr o-.:: fr r+.s ['r']a'novrliuri r"r' oar
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lJ',]0t2r!J

/

6

c

--- 
---\-

.---------> \t^.-ntn,lsn.lSL$anosill ttru

t:rlrultntu$as11n!n,1s
€!u1lJultla2 , - u ..^.-raanrnt/u't (Bei/+ + + +

+ +++
+ +

?TJfi r 4 . e a-nuo;a ar rIrgfi 'r nmlil afl a€dh f, e ll?uxrslilu
( Loterol Ground - Woter Flo,v Problem )

o

9

- !- .i , - t - iz
r:rEn rr-6rr rut"u6ufiaqjruiafufiulrh rirufir6u n r: rrfirJtrrarr:iudiua{n"uorrl6n fisnr.tttav

J ^ - ^ )Z a ' t- - ; -i.:,a'tr o]o[ytlo.cdul.,ru i aOuyrg1"rr.J9]lu [ou1R fl1 !notLi']0: t{?T:ama':v!1u RRonu Ll,\u'l tv\n

l nJtir0lr 1fl
2"

nlti't.I!ntnfl00':54::yr1un010Ratylrn01]IUt4trturoulnu n't':uflutU1,1tua1n0:Yl'l

- J : , !.,'^ - t u,r"t,i 4 i {,ir''Lo 16llrn]: 006r.3yrl J:: ulflu']uuuR flonuY[x.flJa nn16]fluoul?ufl nonu ! llru"r t]l4{uo0ll.J lo au'l'l

- - Yr't:finrl tirurn::6'llir'tuoaa.rs.rnir:voir6urrn u nrnr urrruriro{'[nfifi'rona.ra 'tdrflar ool

ri r1firfi o n r': rio rqr; atir r': u u: r ouri rLifiu o oa ':n'':16'

tl62 tY ulrt: tJ lU !r I lglQlt

'lvuur:urorirl66urrru6roror:rtururirqir,r q d i'orr oh.r'ri rurirfi:: rurirl6'6uaa n

..,-':: i .l^ r- ic-- , cusfrfroir rfio.rornrraror':frf,ullf::rrudrldGunrulr{riJuuurrio (Tile Drain I ::'tLm:rrrdr
c-- ) , :. ,
lool{yryiont{y!?.1 l1Ji Jl4lrlun.lnl': io1llr,ratYlJluu"rtr{nnB tn].0.l l$n! 1rnun !':t[?]flr[By

ruuti.:rirfi'da,:nr'::; rls ,rrr:rllorilldaudldnluyr-r "l 1 fiod s BUu6o

t. :ruuyialqru (Gridiron or Parallel System)

z. ::Llfirl nr (Herringbone System)

s. ::ruvia :yrruci (Double Main System)

a. :yrrlf: rrrr-r (Random System)

-!5. lJLLjfl nOnu (Interception Sysrem)
r j i I r. r i "t- ci, Z
tlrl,ilrYl[[l.] n iuu i 1 01n n3 li'5 J lr]J t[]rrJ lo rulr11ll.11110$ nlu uuuH fl iJnuR lo Yl nqnaMlu

Z ; r i .,'-aun!nnB :fl!1lrtr11fl1a{y{u11 tl]lantrf,:Yrflm]nn11 tll mja.ru't1] oa .r n'1:t ! lllu
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r. :vurriorulu (Gridiron or Parallel System trrJfi 14.loa) i:Ltur:llotilurrd
rh:nalCiru a::lruirirrnrururl'urflu::ur 1 un:C,rolnniuyio iillu (Main tile) C,rrir-

urirfriurilrrnvia:gururi#,rr:fia{rfio,:drulodruydurawiail::r.nrtlqi4i,nir (ourlet) :E1Lr

:rr',rri',orud,rr,',:drlrfunruqrn:a:lrir1fi6u1uiufi:r, rflulJdrudorun: rdo6ur ri-rrs:,;a

z. :vuurfilrJor (Herringbone System pJi ,o.,ob'; rrr*rr",rri.,urruirhr nur.

iudrotia:: u',rtiT firtontrurlurflu::osriur6flrrYuiYuuu:.ru:n ucirgfirur,rn:eiarirn-uriarh:ru

nsrrordrulugrlfrnu orgof,rufir,! nr:rrrr"u",rrirur..n,druurcd-rrfuar!qu::orrir1fi6ulu
z )), ,
f,ufifiriorJ:: rrul5aranrJrrIru (Submain tile) Cto.r?llaqtruu:io'l::lrarlrr::ur6"cnr 16.:
dufi nrolrr,rryr'rsarfrru rioarrccldHu rn-urrr-rr",uriruu6ufi ld

r. :vuurio :vrrug (Double Main System 1Jn' ra.roc.y :: uu:;ururlruruirio-

urjo,rurtrnsa,ru!uu:n ntirr6ariofio,rrr.ryia::rruluuuriaorrrrirr::r:rfi6.:finriorflu
nr,niraqju{r rirlfifio.rrJrfrufifiC[a.r:y:.lroriraanrfluro,:uJ nlun: ivio r; rrusa.rviooqjuu

, .: : - ,2 i .r-
Ltno3lfiton?!liru't fl?luTrnn]t!?1a::tr1ufla,r?lalluani'rnn:i1utun1r11Jr:!!r:!]u ''r?1116

s:ornnir rfamrn:;rir6uuuuuooirurr',ori',0',ornncirrfiur,Jrnufir firnrninr:1u eirnro.rrir

ornrnrirrfurdrrrluigfi via ::rrufi r:rhurhfi rn-oriurirrudrfillCirr

l. :cul'lfi rJuuu (Rardom system 1Jfi r a.r r ;,rr-rrlrri'',urrd1idrufufiufi
: -), : - ..

q,r 1 rir 1 uw ifi dlrir:T.rrfluuvir l6.rLidlarnrl:;r:.r:yrrurirtr'iornr:::ururlrl.nururYu
rflu::u: 1 ourn'.rfrufi ,rr*rr',ori',urrddoudr,r:l:cudnrrrilr r! firriyia is!rur5iauriarli-

,, *fi'dfu., nlrt t., ,ori r urin; on u og iyia:: u r orl r rqyr r:lu ui rr ufi',i r,, u,i ,i,yiru'r. firfirrsfiCta.r

nm:ururlrurintp,luiniiot',o1r4nuror:fialdnvio:guruirlupiurituuuuri€nnrlu (cridiron)

uiouuulYrulnr (Herringbone System) ufirudn: 6
5. rvuuaR-ndu (lnterception System lrJn' o.r,I::rr:rrrari',urrildotYon"ro,t
I ir z- )i a , r- .it 'i'[r *6ulo '11116,r'tunlunr.:: rurufiafir6ufirirf uHru'td'urnfi hdiuuruiorr raqjlnf,n"ufir6u*nl

.q-^i a , :qZ)).- 't orlllhii Tr$Aan!111nln[1010 {fl a ]'2 nTrT! ulUu1[1$'r1{YlY1llf,fl lr lll,3 riuunt Yl''] LnunTrl l l?l0t::.l1ll-
i E^.li t , t- - )^'..c - ).i
u1!U,U0UY|U16NHlU l0UlRnOULlUlJO':lnn l[rlnl1$lJ IUrlU?llUluflUrt1l1Ylllu']gUAOnrn trfltu

r . ,-il I
fr?]uf,'10rYr L'rlfl 71Yl,t1{'t

':14.7 R-11!Onll(WrVUUtyltll{nO:vU'lUUl

fl?1rf,nun!::g::!1r'21.rYia.,3!1u1i1 (Tile depth and spacing) rflua.r6 :tnautirdfq

fio:ooanruqnirlfi6ulioglu::6'r.ifi6a.rnn lunr:oeuqurliMaulfio{fn!oi!Ldr t:rorcrvt6an

' :' ' *'" t a tuv ' ' lLilnnaantlgeiaulu:sn'uilnyior!1r01i1 ! :!6uti Ltnnun[o:!u8:Yv!11':xo0qtnnnu u:o?lnni

nnxtRrnrn Lo

; ' -iq--) ) ', : ) -irua.rtlR?1 t:liLrll'r looux lonnnB'lfiitll?1,lna:JUluu'l l3ogfi.rn?11fl4u 1 1:0uu1
r* .l- ) Z ! e - ' ; -ldldufrfiaJn1,n?uflue,rdloJl,ri lr orfreoq onn]RUucEtlo '!fi1u ur0,i6lJf 3n a!au1Jaualo Liu

- . : r.i a , r. & - ji a , no
lF3nolrn-Ba tuaulrnt [ 1i''] frlrl]n1xr0lllll1grH'u tolonou fl?1x8R'lJo'tiltouYlu'ldlJr.llu louln

- ): | ) . ) o i - . ;" z -
fl1l!BnnAnfrYt i{10Baotufl?1lJgM: n1la ., t a:0 

't 
x 0 Yl 13 ri 1't ]u !u:3li u fl11u B RYI o a nn'l:uuo1u
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+93

( b)

J
ro rSuul3ulotIlrruutia!!1tJ

( Gridiron or Poroll€l Svstsn
-o ), fi.rlJal (Horringbone
S)Istem - b ) ua3lruurlorjls
€1u
-c

(Doubl€ Moin Systom,{f
l

+70 I

+59

(c )

\4
u!r z oli{r,vi fi {'gr
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Itrfl iljrruu14.rr r3lut3ulst irruul
( Rondom System )
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ulrzarr'if,l
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J

14.12 tSuurilu1g! 1BUUen"n
( Interception System )

Jn!

1u6ufi'rfio rrnnr:4n:auao,rfiuuirir.: "l (Mineral Soil; 6.rfiorrrnrr:r: nlfiirdlriru
r- ,l a & ^15'tirrr uaoaonorrunnlo,rfir6u orr udnro.rvia: v rrurlr o: ori:v u'ir.r r.o 6.r z.so rr:o': fir

urnidu6ufit r6urirukirrnar: viarr rrrirnr': o:rrratirufiauiauudu6uo-.rndm irsifirdrrflu
" iY a , r-,

fio.r;r.r dr n ''irr : riui yr frr ornlr rr e:; rrurir rsi ou{rorr o: n aurir?,6ufirir6 unru'tdi1fl na'l

T;uJT:u'il.ryiarrururiruan rrn eyiuatin':Jorr udn u firf,iirr a rini:J orr rnirtasrs cri6iru

drnfun-nirur suuro':rru6nuny'lya:::ui.wia::uruririuo:hindrr6.r1ufifi ucicir 6'r n drr rh uir
)

ouiuoolJ 61 0100loi'rRnl:'r,tYr r 4.1
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i ' i e : -.nTl.lrtYt 14.1 R1lnaulo{Rllrl0nllnutvuc:cHtl{ma:v tuulfl lfitlmutuom.! 1
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6utn:;rru

firrn
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n0U1r1.!r'1

:}tr n nr.!

fla1{11.llt2

rf1

Liruuau

<2

2-5

5-20

20-60

60 - r20

120 . 240

10 - 15

12-20

20-30

30-35

30-60

30-90

45 - 180

0.90 - 1.10

0.90 - 1.10

o.9o - r.2o

1 .20 - ',t .40

1.20 - 1.50

1.20 - 1.50

1.50 - 2.50

,
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n u d {il r u av rh, {r-R ur o r Rr: aoJr vn rut

rr.r rlrrir
t , "- ttlrnnnfinrlrnnl nlrfdunronnr.l un: nronriqaanrdt lrr.rfia a:rlnn16'ir '::svrr-

n1nu0.tn11!sur:n1u l,!fllr'r!n o rJlnl,lunl1''r11n $o Lu1]:r'2n qo?1110lrflBuu1R f,un1,tflui1u
r -irJ'::finf nrnnr:lirira,:lrnadr.rlriurria ufl o n'j'ln Ir R.rii''r un: r:fi"n:rr ooliirdlronr':6'onr':

ta
Yto

- ^- )
liarnuauu::to.ruifmfiiinBrsir.r .l roflrrJrflufi?dalr.rqj 1 lti6a

t . oz:r$"url: rn r: to nr: s.:rL lour r,:uruun, :a.rrll riou qQ nrl rfl ly rl Rn u fi r:.lir rrri
,:

nTtfl $11ltnfi3 BlJO11l l1ll11M! A UO',uJfr?1Un0 nn1.,

z, nm :"1 :.r flrfTr,r:-Rrr1 lfis.:rirld'rdriiuayaorn [fio1ufl'r1unlo,:lr jllRlr
,i )

flnu1n0anttuu L')

s. or:flnar.r: urdrufrila.rlm.cnr:rn:roiu mnnfr;Ui't'nir'nr: o-onr:: y ur nr':

fl,tll1

a. or:fiar: rur:.lfu:.1: rlrn rnr'::: uyu rr louiurrunr:riri
n. rlfurj: 'r:rrr:n.:rirhiirj:r firnf nrna4" r.Jifi.riu

:r. u'ra,rrsi unr:lf,rir1rtrn ucn n: fi fl ru'l illunn s.:r.lr ua; r:.rin ur
)-n. aannrnxluY]luxlJfl r,guufl11rlJlo:fl1:o{Rn]']

nn tot?ur?uuuto?1!flo hnr:rii.nu 6rua,:rir uay rir':.rin ur r-ri a nr'r- t'o nr'::: uunr: -

s.:rirlrnorfluuurnr rufi:Jqrr 6 r otir r1:6nrlr ori ro:r lrrirl o 
jrdrurarto.rrrEiarln: lnr: ueiov

fra.rduLiuriautiu olrli11 6'orrr.J n.r1f,1firn ur: r l un: riarilufi'a aufr-Lri,rrnuqn nr *n:rt'rurirfi'
oi - , : r :
Hrfld21onrta? nflTrnl[:.]un!anrti nu']no3 u.n rt nBl'!o rrn1.rr,r*u " 1loaI i'rU

r5.2 nr:0-on-DdlirrorJ:vnru (Irrigation Water Management)
':rE.2.r ilqxrnrrn"onr:ii{f rtnJ:cnru

,: J, ,

nl1 n {u1Tnu::Yrlu luue 1!u1r10ufl?t:a n tounl L au 4 t]:ynl:fla

r. soirlffifi,r Cnrnna.r frrainl-luiarfla nru orsinaa,: aruo tno:::roir uia
lorul-r'']slil

2.

nrrut..tunr:g.crir

3. rnHf,caa.rnr:rnrcnhin,:r rfi ar:rflu un:rviriarolLrll
+. tJ:vfirinryinrtln ::nruchn'irfiaror{.r

lroorruiuioornrnucnn: rfl urvrqLinr:i'onr:n.rirn'lautro.:yriutlhirflul:l
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':r5.2.2 le{{fi rruloilfl uennI:fl itul ,,]
nr: i'onr fl,rdl6oori.lrllru6os,rrirlfirird rrvirfr drrfll 1fis rr ra r:o ruur:r rlr!fly lir

- -' .: . )- ; - - -
HOOH 0t1unlU [U{ll1U&n 1' fl; fl Trtl 1 JIU OA iLnUI}lUr]U fl a

t. nr.sdruiarn::l o:6'a,r filrh vr; runr:e .:ir unyl6nr:a rrlrli'rrlr: rirnrru
. t ,i. a - . ". - )
o0,tnTtla n'lr?l10,t Ytut?Rl $fl gR 0lrfl uu.luo0ltRfr

2. ynidlurfllErfic unrf.rou o:Cfo.rlfrrnun: n: inruiruorir l6lilunu R.r;1 B
: , ?r ,.1 r . ,l r,.J i- --- --u1 !?un:Ji101l'l l,,l0u1iYl10n $it0 nytafl 11,1:uy{tr fltj'tLfl a ua: L rxnaxalflu Mla1fltl0nua0
; ., ) - )) - t-
nqa ruunfla ti uoSrrJutt:lt tuuuBfl'ur: nur1ria00 lo

3, r.rd1u!aunrn:rrJ !R1re7 n:iy Cfouirrirl:.l1f1unr: nrry anfitlriru ury n-r6u

un:o?1rd[a.rflrrrrannmn 1ou1fr6nr:!nBrEu,lulx :-u:]:srri'uH nHRohia du urn:r.Jnn1ri1d
z ) ) , ),- i -

tua n !t R Y]f, o rYl lYt Ll: rJ1ulrlfluYlu13ii1u1u1fi'
!--,idlvr:"rnrrla'lniufrta.:*nlrnr;nrrmlnrun.:3 eruonnnrrut6'uao.rlflq:rlfi rs.r

I o ':15.2.3 lUnOUOltOefllrat.!U1

flT:eofll:fl.$l''l Ln$rofl1n:Jfl'rl no n1, au 5l aa n'DnY0an 11100un1':o''lrllu.l11lt1.161:u

').r?: fro
r i r r-" ; .l , . .'r. 2r{rtl{xnrai$il Lau tffia4nrfiofirrr:rJqn fitfro;rJnntori r*unr':s.:rir irrauo'

r-Errurirfr r:srrirona'luris:nru ucin:dr.ronaaqonrJrfl ri Bn

z. JfJdnrrti.rir s luurnr: n olrLifirfi'rr{a;n:uufiror:rfl n1': fl,rr1roltJuruu
. , i - ) .r-.

s. dirtmuHaR-t:.i.trir fioaruorrrfi'rrxflxa.cnr:rir]; Rnrilu'l aruttzuufirrl'L5rfiu.J

1o iruodoia,rrfio'r1o uiorlirufiuHunr:a'rrirlfiirltfi nGnrv;rfi uiu

21$M!rltlJ'u!','lu u{urn,'lt
s

,-

2ti.i131'li21l|tort
nll!otrnlllrtnt llttrara

I
tt



317

t t Z , a , X .'r-.-, :4. fl',r:]Ifl:]CHR)lrnolOl: Ltuufllt fl.Ju1/ x, aT! ! ! ntT f, nu17t tolJTljT f,lu a10n!
.)

u,r rxRrrJ': 11orcso ru'ruurr LUlu uioruurysrriiuinola usylalirlo.lrnufi: n: 1uI[rr3-

lou?RurnBihn,i:oo JlJrulTn?rnDrnurnlfiruur;n!fi'unr:1fi rto ::yrru 6'. "u nnirrnrc#
': !.r.. , . , ] - rlaun flT100f11!H an rtf, Jll'l nY5'lutl11tl u1'to?itl:lt!l': trrnLI}runrR J'tt''tLv{u,tln vlta tutfllrllJrrl

u:ultt J'lI n1:rnB6nL],ru { ro n.Jlt td ::LLlri,6ufi

nr:ailLfiu.:rulficnur.rmdn::rirrna'rlorf uoilqrrr [rJ6lin.:nneir.r 1 aintrjflMrn

drrfiunllld'rn rr.: o:i tciadr,rriaufi'qoor:inr: ':-uuri*Hr-rnrrB n;1n1lrji !1 ulufl- o1ffi
, x ) , --,{1UU1 rrn: OlNrUOt1ll'{',ly ]l SnnI.mn.rfl n10lAfi aUl i rn t[Hu

15.3 n 1: 09t11I l l HU n t: at.lu 1

. :, - - -',[unr: s.s1i-1 iaadrfiorfidfa.rnuqxt-Err dilur;tltlnr:anirad a :-h:nnfio (r) nr:-

a.rrirrtrur (z) n:r. rnnna,ruun{au }riooso.rrao !ra! (3) n:. rnooarrruluqj un;arRr:

luonornrulvni o-ru"ulun r: infiruruunr:K,ti1 fi6oii'nfirrs'rsrur:oir-r6',:n rirr6a

rs.e.r rrruunr:a'oirlu:vn"urrJoru.t

1. rilTfunrrlill-irluqqr^lu {argafi 6a.:6nurlfirdrloadrrda.ruririaqfia
q ,1r- ila R.tt,\110 lunl': aantllu Tt lJLnT: fl tu '] lutt! n{u'l

- firrauonr: anfi t ru1u 6{:yuy rr nrru r]r: n ufi'a: 6 lrirurm urh utrsf ,]1jo.J!.1r0

tnuEr:un: nltu6'a la1t1o nrnufitfl:
- ionrrrarur: n'[unr:roirrular Jndlrloirn Efi: nr un;i6fi'fi urno.lrnuqnn:

i ,-
Lvr aL: !Ltn Lllfl aofl 0a,:nulan''tLun |un1:aantlu1l

' rJilrruririfio,:nr:nf,1unr:rniul6u xo.r6qtteiayifinfi uoncirrfiq

- r.li ur rurlulfnr: (Effecrive Rainfall) Lo60

ornrfqfrurioyirnr:',,:nt:4.:ir louuunrflurtoiovs- or{ llourtrl nr:aanuuLLfl 'tli'']

rrtj]luurritunrulutton c':!: ol}. I iu)
,lr &e, 

^, 
,l'tsa-

n r: ooflrluLTx !!s n{ I [utt! n.lu'] tud n 1ru3in n:o 110n r]1uo tu fl1 1: nR 0u1 totv{u'1

radrufrarrldfa.rn','rri-,qrqu 6o "tjr.ltrnrnutetiurutrinl uov:Jncirql ni'rfiIol'hjol'a lfitrdu
: " ,,r . i* . : " ) '.-nriru a?1ldo.rnrd r q iqod'.:n a'11 n:oflLqSuvl no'lnlu0:!flin o0ou,3fl 'tu1i']u luul-l'ltfl 01J

1uu o,:rc6uu6u ua:lqr ruv r6arniud a ra lri rlurrrl n lfirlnd 'r*5 lrr&:6'ru laru'hr{ovoti::uil'l
,) ^ )f,Llo]xYr 6 u;afl 7)

' lurrrrJflrii uerufllrani11l a-a *' orirr':n 6.lrfludr.:onnfit o'rtn rli rlf'rfiuiirrafil

rurlnrnfir rfi o ovldtirulriduriur a roi u I rrr.J n.l:Jn ei r 0t.16'noorrl6'a.ln lltr q.:qo1ua- or$fi o

uio z rie:Jnd r ufrrlris .rli rr6ufibj5niin r s-rla rdrfi alvifitrrTrluurri':i.:rrfi'l6 rlonrr o rrir

yrainur::6Yrlr1r1uu n.lurorlrln6

z. ttrrfinr::l nnfi tof.:6sa.r touod6al6nurrfi ut6u :vnolnr:1.:tHu6a
:-- urouluruqqu,r':irfiu.o1o ovvlrurtdrnrl.a rJXnfit5ll6'ufi t flo

' 6uinrrrturt:sr: rJnnfittdrfillta'
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- Lnuo:nrio1r ira,,6 nnfirodl,rlo lvl rrniufl n1fl lff:ugionr:ernrouiohi
- rrni onrrnrr nnfitrfiqlirdumu yri orfiotrounnuir o: ir r lufi1tlriarir.:lo or':

inurrr'ruarufiu{tf,oe{a.rvrn ru'lidr.:urir
, ii

15.3.2 llt{VnDd{Uln ntu.uInflo0{a0u fl:0flnottlunlIau

{'nririulourrurrlorrru6'a.snr:rir:vdrs'rlorirarvian.:rirrrJrurnnvialunnawatt
a , -- i ^ 2 )fluuu Lrfro: ull ru1,l1 tufl0a fr auul10 t1.101u1Jfl'rulr o'r n nt an oun nr:r,rtrrvrnrtlqu 6a1unt:aonuu:l
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1uso6'hnrruru6aurfi rrirnroirg rflufiu rfi avr:rufi urrr,rfl a.rn'urdsriau

)"3. ruoorfrrri'lloflnouln?rnrrrau2 r nr:01LlruflTra01\r t:6,r0:.dall6uilu:rrYuor
: ..'. i t ) -lriit06n Bn; ecffiinr:adr.rloi.rc:'trifiorrrrnr:a uir':: rrurlrriia6.rqqnrnrnr:Jnn dlo:rh

tl6.:nr:1f,r#o.r{n:roia.riavjuu:rcir.r 1 aur:drulfinr:da!ustdrric uo:riurillf,ilul ir",nrt.
drr

I

i
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4.

fl1rf,:2laau

,un1l|adlnl:

). -doriinnorrtsaunnrxaror:fidrd'q (Major Structure) rflu::a:Ioudruuouau

(Check-up Schedule) iu'jrr:cnrrf,n:6on'.:, riolo, cnrrayl:flr.r, snrearir,rl:,

z2 ) ) t- - .ni ry{aYlt: loYfllun n]fl10Jalfl 11flnoot10121ff'lu [o13 r1ui170 fl?r:uIal,tfl0naq

crs'uururnn un:rlrlruouaunrrdoruguunvro.luhvur u *n:rilolanrnlfiirrnr116urfi'raonuu

us{eurf, l{rrfl urctiu illdau riurr nrlunr:rqnr.ri nr:

unl*u,u",o,ri'.rfioio:rrsauvran: rfl urtriarir6'q1 1 lfioirdatrJi

16.E nrt rrn (Settlement)
.j'r,- tt -) ! ,)

fl1r$onna trrRon.l1r:auu!$n1uIl3nTt un?u$Bn1, : llulyll,o ial oltuu 1 unyt

d rfi qna r: rur n rfl u*da16noi dairJd

t. ir'nrroanuuu rrnnr:aonuu#rdtlrun bearing ra J6urfi sur6slniurirurlnla,t

aronfi'rTua{drruu'ir6usrlnm-urirufnldroniahi firtrjna rroruiarvirlo 6isriunndru
.:

ir'nr:r:iufinrnnncn':e nou6uErurrnLi6 r,riahjldvrona.:ril test load ri1lfii{iuuo bearing

ror6unarntl aror:riufi e:r1o16 niarioririr6uaaolfiEruirn:rw15rnafi o:nrrio6u1figru

1J16 f1Lirfiolfl:r unrCfroror:hildYrr.rr{r.r1 uu6ufir.la{uurirr{l r{lrudrfuldaonur-ruld

irnirurinrfi ururrsrurvirriu rulritdfi r:n1n

z. lunr:aanuuulu:vl:ufi.r 1 rine:druuoLirirlurirlrrinn'rr,,ro fir6u$ bearing

resistance t{o frLihufu;lurinlnoLif,allir{l iinnrdud qaanrrdur 6ao uiriro.rn'ir urJ

rrfie riping lf,Eru:rn arrmfii',ta,rfirm{rnrrirril riocnrrldfiarcr:rll;i grout lfil5uu{,ru:l

adr.rr6lld firgru:rnrflu6ufiru oror:fir:ciau l vno riorfin piping lrlvqoaruar:: nr:rYoxr

6u1fiJru:rn r;rflulilldf,rn'jrarirriril arjrrhfidlu:J::nr:r,rfir o;inr:n1orfioiuld riainr:
rul'mrr]urlaolrnrsir,flo{6u1C!rurrn riululnr;riasfi.nirufi,r cialrriolirfiurinrir irirdlr{r
t l1u6u nrrduirurouir arrrhlu'in'o{odtrla.rrioSulnriuriurir nr:n:ofiiiutfirJr,r

3. nrrrem,fl{l fufilir riruu6u uemru dlufiorrnri'',urinto$ruhuniari'urin

ra'lrraorurruauudoLitfio downpull 6u16lu:rnqordaonrr.:firu{r*n:rs load 6n:v raqj

1nf, nrn slope rfiul dlrfunuu rruuiuou fir:fla.rfiu downpu[ lrjld
l. 6u1fiaror:onrirrTnr,rrl:Jrflul^r:.r aron6'rrr:ounnfrr thfiilruior0,fluti-,6lfi:r

fYnfiruryfiadu,inr:lyr'irrdfraro'nun:gru:rn vriaorrrfiorrnrl u\,rnnovu'ir$r6uorn slope

rlufi uris,r ryrr1! Drainage ti6 rialrjif, ,r1o: a.rilarnr:fi mla
.A

s. nlorn: r: ilRr: rn6auhrla.:6u1uru: rn rdu fl r:lonii ria 1n fidi'raror 6n1n d

::dumd rhlffiu1f,gru:rnqorfiuurn,orjrili ,iuo,rr1or'r,r',"iriruunrfirrfiluudharnr:
- ,t , ..'-
r-tnrnirffaonuuull riu s:nruff:-rnilnrirnnrfiuf,fl'n uiai speed rfiunirfidrfinltrfil impact

zum
6. nTrn'ln JonalRTrnrucir,: 1 durfarorn Deflection 1a.rfl'tu oJ uiadrufiiu load

rdu ftn':unfirfluua(n riatl rflufiu

(
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5

.- ' -z a " srufirTr.rad{r'ruutfr rdu7. flTrntoYltnnllneullu1'lnum nnltnlulAu lu vold ria't

rnrufirlf,udrufiuhqiufirold'rufiudaolurorirr 1 run::d.tirftrrr.:uasilnri lotil6:o':riaLi
filter 1fifiu1$q)rf,udau

- A . - )., i ' '8. nrryrloor'urfi a,trr n finD nt:fi urri oaufi tfl ugru: rnhjudlu: lna unnirrartu fr't

niu Jru:tnro.t Dam dr,r 1 vrrdrutirurlr6ri Compressive Stress q.r rflufiu

15.t.1 fio]'nrloaou
r. Check :sdr Satlement Poinr nruJn6idiraror: srudrl 1 irirdi'q rdu uu

ufi.rna'nia ndrirun,:in r:rrinosrl.,uun raurvrfin rarlT un:u1e rrrirfuinron:oiugndon

oraruu:lvtn ::nr: rdrrornci'rarorroonurrundrlnnr{u6vm'r,t ota.tnr:n'crrqr:ra.rrlr nr:s-u-

svrfiau o: finroradnoruorr:dl.:1{6 n uriruir rfia1ln:l on ar:vo-ruuuo-.roror:'irn:odrlrl

urnriaurfiu.rlo loulf,n&a.l:soi'! check ln o r6au riafinr:t dauurlar 6'ro:sous6'uLi6iu

ufly tntlu.nu

rirrfiri-rur6ururolu ni nr:n:oro.ruri'.:ri-ruuoseiar Check fi Surfacc Settle-

menr Points uny nr:r': ofittro.t5*u6ulo '16'rriruu fllu Cross-Arms fucirl 1 rtioYl', r uirntulo

rmolvirlodru

2. nricrr'riflaun1:vrlota,:6u1fiEru:rn riorI.:iaror:drlrurlnfia{ liiiror:rrlr
rf, a',0 uiarorsrfl on'irdr.rrir,rr:ou5ahi

3. q:au Crack nrucltator: : aurrono'rfi'rirCiq 1 filu1i temperature Crack fl1t

uonfirrudrrfuarorfioorn Unequal Settlement tfiafi er:urornuuutsirtufinfi oroo;nronrra
-,: -ildi"ir nrvr:orfioiufi'lo lu rlfir,rn'uirl riaf'jrvrqofilofiaror:ru'jraror:Cforunnfirrnltru

, .lr a-
nlRnrr0100ytul l03ynom to fl txfrr?1fiauoul{n: Laun

4. nrr operare fifio atjrrf,.:rdrloirrf,oornarn6,:uruinrirLi:rcius'uurulrjrrirfiu

odr,:r6ur naniafivnor6u rlornuur6mrlfiururiaoriuifioarffir.rffir usunrirsrnnauia
i - - .- r-

amj1.ll1u.t nrtuoruonHo [o

s. nr:vnoifrtrjrvirfi'u rtr1fi atenment m+nnrfiol riroqnf,rfuirirfirtrficrir1fi
. -zr-) ,: i.t:tylnllnfiJoltuol annilJlRUnofl,ulO B ntfiOlllAle LflOo]fl Settlement [O nnu

o. lJirurorCiroranuirordrtrorfi arorriuf, ,rft orJnG d,rn-noshjrfi nrufiaufiuri.r z irl
.:

Unsymmetry nr:rour6l.:rrnuul6':rflufi$::q Settlemenr 6iesCfal check adrrngrduo

-;7. rrd'ufrttnnn1{i'urfrn 1 faa 1 ruvrd.:naurio riorirunri]ni6 ororfioornnn LiiJ

oauninlu:ror:riostr,rhiriurlfaufild nr:yr:oriarfioufiri.rlturufiareiarnn,firiu;*-" lt'.r

:v6'u1rir dtruuJ n.rrfl ur: u; rr oruru :; o-rfi fi ol or oLild nr:vr:n

I
15.E.2 

'OU:12. )^ , & e ^r oufl?i'rnorrriarol:u]u rr.scri.lfi o orn diuruooiu16or riu ucii: aufrr rfl uur:-rdr r 1

riuld uarluvrrlcn.rrYutru:oslfrrifrnu nrcadr{r60rniu rfioornfiurrncir.r 1 n"ufii
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iaufl2u rriJu 2 uu:J

r. Solitary Cracfs aaraufmfirfiorfluuul6arliaoria sruurnrfioern Overstressing

rmr:iurirurinrnnrfiutl o:fldirlriaqeinuuurriuufinua:srushlar Concrae uviofu los

,orrr:oruoaunioi'unnfir firuurfilrrriulnfir6u,rn'uf rriu.',nolr.fi'rirr",ronrrnnufilunn fir:

? tolT,.rlnrr1:a: t1

uan11fl Overstressing oauninarrfrrryr:r:nr:ionnuianr:uolia:ruuChhjrvirniu
, Z . a ^ l- - z

rdu f,unaBrfiorrag'lu6u uciirunlnounT06.16oti'uulunrnuoonrnCua{rfl u#u

2. Pattem Cracking fl ^auntfi orrnnnliloouninnravrdl inrrriu:auunr#rrd2t

u*:unnrqotfluruiuuu 1 rdufirnrorr durfiorrnnr:uJdauu o.: qnrlnitolornra riaarl
riorrnnr:iodlrlriar'ru:,rno lrnrfi u1 {ioarlrlo; uou uiounnu ooaonrfl uiur6nurn d.rLi

tnioun'u Solitary Cracks d.rrfiorrn Tension touuona'lfirfioiuuvi,rud.regiruhjlfrfie:au
)Zq- ^ - 2-
5ufulnf, 1 6n :aufi'luuufifnr:rfinih1ul or:r6urniuu5or rfal 1 riu

15.8.3

t.

2.
g --:ouunn 1 nrl cnr 1 o-.rornrTufirnaunin uSornnuduournnuifufirnaunin fir

- z,a
uoflnourarir2fi a[i fi nornfi roouninrirlrjrvirlo

3. :l1flnnd tulYl l lo

+. unnn'raoldruuiadrur6ar ernnr.rlol nr,rlo
)^5. t1r,uutl11]JYlflYtlinjairtarrl?nuYlfl71 ],'l1t:1rfl:ltLIf,n

6. OOU?|rllllluRnr:ABOllu?UrttOn fl!rfiU1orJt',r1fi ri]lUf nUn:a [!
-c7. fitT: urinaflflrriuarrr:rfionr:r isuu nfluro$io Section xo.t

riatil
.,i. -,),[ri](rnia,ralnr:firirurhfi arjr*6arriu firuriruf .ruon uvi,:6u 1 riJuadr.rl:

:oufirlorvirlo urrl souriluu rlrlui.ruuofrr uiac:l uaocn,rlrlu
-&5arn1luue::11fl a [uanvr:a$uo

lt"rJ tu: a!:l2rn lura tr
i-ru, :2fl nTtsautau:rrrn lulrlu:ahi

u-rdocirl 1finrirrir.rCt'uio:rfluflaXnfio:rirrnfior:nrljr nr:fir:rutolnauninu'u

rfi orrna;1: 4rr:rirtrjsnr:dolfi nni6riru

lunr:n.rfcn Cfo rnr:rr rurfio.r'iraror':fr:fiio:ir,r urnriagrfiuin rvirritu rioarr-o
-!)t3 no nrn?tB a uo: rauoaR all.ruu,t

ts.t.l n.t:ttnnn"n

urru6.r*rulo roror':fr:o duarorfio orna rruon nrrrl:: nr:6lrn'uyrrulrn firrfioorn
,)

nr:vr1ofi6 vio Overstress luoouninuSa'ti r:rfio;vnru rfiuusifi': au*rrirfiu.trfrn l riou 1 ufir
-i r. A - i , : ) - :

nr:*onfrr':tor1drwdnfiflir ur n rRr1.1o6u rdu ff.no.lfrnoulrnlrirn:yytln::urnfiinrum.ooror

nuar".rrRfirouil.r

unrnoar6ur riaunnlogvi2U

Concrete

8.

9.

r0.

11.

12.
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nia6aunfidruf::mirtuoario uruJ::flriunnrinrf,uururflufiu riorJ:rn4'iri:ouunnrinfi'to

fi rhrinn.rhrlrr nurnia ruusfifl rrualrt'irdr:nunrlaorrirla

ru.r tiluo"tl#u rundcrminind)
ornr:tar}:vnrudo$-ufirfisngfir.r Dynamic uo: static force lulufiiennrirll

ron 1fiilodufirf,.ra.j"*",.* rL*r',l1uatJ{i4drrpfdnrvfisrilutll6 rdu naol6iru3ru

l rle rinrrdarilmonolnrr tiufu Undermining dr-ro.lr,orlronfirirnanldiugrutJ
rviniu riiamrnr:rrfiu::Cudrurufiaurn'ru1f,ir.rfrrurn i'ri Pressure s't luntaanuurtdrr

ifiulftillnnrarj:=nlr rdu aonriuf,nlf,oron rirlfiirf,a.rrfiulna msusdau ruhjerlr:n
fir:r{cnr6uldlu1# riaaantiuiicarl rurcduiucruhiLiirr[caaesirutJlirnorfludu

3. t$onrrfluunrs!flrrrul!1u rmpervious Materid aanl nrrdruruiiaun:rirorirlfiorr rriarf,u

Irngth of Percolation Liorrdu lur.nsn dfi1ri{rrflu*a'rn'nrirlnotSalreorrr: daoLirir6r

ilrutllfrfrrlcrrilr rilter itnmr,rtllf,rirnrGuaonrnld uialurr'rrn'.:hi6a.rnr:Lli Pressure

qr fiarrcr cmr'rtlaon rinr Frlra rf,a neease p.e"sr." hoifud$l'lnuiavnu 1 16:lriir
aror:la ::rrufir:!irflarrluriraaclf,gruo{udr udtrnr:riocir.rl rflutrJnuiaanuurU

,- --,i - - ^ . - ) , - i
lrliofll:oanulJu lt &n0nrnslfu6flltoa!cu!11rrlnr gnra u:aaranof,tl{rnrtua? nuoalrn:fi

rfa tnpaviors rr,ratoi"r dsflu6#f'rfrr.lihrnr.rr6umolrunnr'n ir:ori#:td ficrirlin-ro

Hydraulic gradient fie1:Jn::urrirfi'oocl{3ruu:trofievfetriutll6fir;rl, b{rfiolwr'r rir
riuaaclciuta.:aror:lilld

.a
15.e.1 ?tttlt

-ir. r:rr:aafrrorlf,srrnariouo!fi urioria nra Stopc naufi aglllFrrir : oouonfi

srr:{rraA2rir.t blarc lru'inirr:rhunacnr,rirflunr,tfr

z. rdorlrfiunoclf,gruldwnrn ducnrofi'r:rfion-ufrudfiurhurirlu:rnrcfirfiufinrir

drurniiaUqr rmr:ri, rrfniuifiurirhivrafurhfr,: uplift pr€ssure 6"ir6"
s. rdeuruf,esfin rirdrurhorirorrnqnlrn llrin::usluna'au1fis,rf,flltriauirrir

:-:?llflol$rnua le
. , j

+. arorrnrcluqj ria'ur:uu Earth dam Crouia Spillway i16dt,: Pressure Cells

B rrntnnteiu Pressure lttt Cauge rirrr Plot rflu Pressure Contour lfigru:rn r:rirL(
roru'irrrardrirrdurirutru:rnluugrln eolon'' Pr"r.ur" s,ruso,r'irirlrnr{rtror.iutds:nrn

lrjoniin:nr,rrrn6u1f,3,i,ri',iot

s. trnRTrrr?taauuuuriu:rn uuh'jrnr:n1o11"16'rfiorrn6uJru:rn :"ru':,:noLj-

1llr yriorirnrn!{rurul r,ro rioaror:riu 1 lili I-oad 6ulolrrirorlrniu riarfionr:n1nLi

s'ufir*3 ru'jr rfi o rrn Undermining

o. -nnriasixaronuviniu nr:nanrirfi ofinuru: r6urru: riirar nr:lh;nru':ausia
,i ;:vu'hrf,ugru:rn niudrornr:6,rq1drrn ::r"6nr:riasfil 6lriourfi lrfluufrnJru orri':ulfi

nnfi rn $r1nfi r6! roru ri'riu

7



338

lo.lo Rrrfl"eltrv (Scouring)
a ) i - - r, ,i ,- . :nTrnoL{M1lllun{nrrvl?ItSuHu']iao lrllBoulullnfi oq16r, ri1t$Lno lfit Jnion1ofln,t

rt I uxi.r 1 a?r!u!1r,1udiri.:tJ6,rnr:rYorsr:luuirrnrarnr:firfirrTn::uruirr rrir. Iourjni
i ; r etil ,. - ^ Z )'"r--
Haonuu!a1fl1r1:1{tl"rultJnnn l.rY! r;uanflu !r l,txn1'fln[.r'l: thol r,x:1: !uoti116nror{1fiu tu

rf rrnrln fir6u mialfiarant ufir firfluoiucnruurin"rarar:6,rriun',rld r:iu16arfiunr:dr:nuu-
r,j

RmD luuilau q tylllaunu

nT, nr-o $ 1 ! !n o1d11 n ru nu nrarh : nr:
ir ,:-,i )fl. m:tlBu't t]tnuln ausrlunonoflltinoullj [n t!u111?10ftt:uluoulnu: ir{IlaloTti

:---..tt.att'.:--Ztn:Jflfl norrl: nonolunlull1 Hluflu lltfll ttuuHoDnuuuniJ]llJ1u'[J pave nlnnn.!61utl1u1i1

di?o concrete Slab fiuria fiurill riofiuir fiunrt y5o Mattress rock f,rliaroor:iruflorlu

via{lfiuli rflufiu lfiureyrorfiaiarrYululfirLn'orr6uluffirru1nfir6u,il:J16' rfiar}sufinrir

lddulunr:fi0;fia.nil prot€ction fi'urr {aonuuarro:1d narfle finlrr,rn:susriruiano

Energy uiarir Stilling Basin 1fin::usrirejaun.rrf,uluajrrd dauic:lrndat riluCiB riluiu
druryrflarirra.tarnH Bloonroauriau6$haror:firinr: onrirn"ortr; Lyui;1ufl'lirio::uruod1,,

u:.rr4rhir duu Grade ao,rfirrhLif,uiu n::usriri,rluur { n'orr1:16'rdxr6u?niu
- )^1. nDRot5Mtnol1fl Pressure Momentum nrUoror:fiUno: sfiurirlun na.: tdu

check Drop nrr uniifihurirudo,nirnn tjali6ntlrofi'orsrsr,lnFo' na 6'otui,rfio,ririair

vrr$rufirorir un:inr:floln'u Turbulence Flow rdunn:i$'us'uofirlouAouriutiniorr,r6nrflu
c -: -,!11 .r rrnH2ul'rrouni,r .t Rlru uriuufinliaLlfir:flarinrrlntr.rnir:su;::u'irrs"uof,u rlr
fi riuhh:ra'irda,rty!fl u Stream Line Flow

- ^ ! ' .. - -'-: " .:-f!. nTrnotsl!ollt otn1,lla Iu::n!7lH?ulflnaqulu flTrflor,E1:Yt'1110\tutnsilnont,Ol:

fiucroofi.riirtirliluy!1rlu xiar?n Cohesion Soil ri, fionr6u#,rfioontjrflulm.r f-rLi:ou*uru
-.) ) -). ) . . .J

utud'[r1 aJtuntSauuf,:v{.t8{ aflu:l:R1:111lJ ltlt ntnuo8lll ]flttar:afl13uR oltl11flot51:nn,t

ua:voiurhluono.ruSo Reservoir insnilo$ firlfinn rYorsr:rilul 1u::o-ur6orntuonoorrnr
) - - -1, - t

ruafl onfl r11 [ lJlfr nuilluunrnnn lfi riurou?nu

,r. nnliorsr:dlfiorrn Surface Run-off slufionrrinluuir:nroror:daulunnrona,r
.i ! ^ ) Jr,-

o'uJRlono,r ?r,rrn.rLr:r'r ruornrr.! iinrr o,rn-uaro616.run:naufi'otlf.rhiilnr:f,a.:nluCi'rrrourr

cn,rinronilrflu Concrete Slab fiurio fiu6u.r irglur;hoo.r1finro concrete i r.royrrror6u

fiia$uaan\l f rlfirfinrflulw:.rldfiuria fiuGtn loarirl lfl:.rrrtirduricns.Ifirriuld'ira ur.:rnsr
J I '.! , -, t -'.nua,t L!trrlu i1. J'tIin n:Jtfta,tyrull!fltt nlnfl a nru niuoll tuu []lr.!yl to In: f,.ltnr]:o't:aunr:1 n

: - - I Js
:rooiernrdudrmfr.r 6.: loarln6'rir,rrino'nuro:fiaoiraroErndroror:aant:lodr.:riofl 1 : 2s lfio
t! l$1rlHu L1]\ n n.i fl fla nfl': ,to'1fi"rt

- i- , ,3 )^2 )q
nmn"o mrvfi rfi oorn Luorir,r "l rx dlfi ria ffi ufr 1o ru: r: runlo fi nr: rlufi nlSlurirn.

q:rlsarornr:dru ficnroorouarlrirfiuru:MJ1,!rn&lnm n-orrr; rfioduldftrrir fi6rrfluda.rSnr:

Lu-,ttl'r gD ?nfr a! Section q

t



339

f

15.11 n"ltoncEnou (Silting)
. ;2 , alurlu 14!11r 0 {nlTnnel: flauro?r'r: ut r? flt Ln a rfl0,:llla'1n1T rYl]1{u ttru oluLuuaIn; 10

dr,nj::nrlr 6.r,ilu o"ra end uiorirurufloun:firur,h#.rnir,tludtirm':r:tr6 n:;urirr dlu
,i.ylldnot,Er:nruuuirunvnnngnouondtuufi'trfludh nr: aRf,!natrt!tairfirfio rrnn::Inririiaun't

r ' l;",'lrinrrr:nrv lardrnsnau?T',fitilu Bed Load un:n:nau '::tnnutruaal't5'td' HniSa Lfionr
: - - i;-" -' - .v ta , ) . iduriiu riatt$H1u'L!'La l.rfl:o: nau!!Yll rg''] t$rinB'r r]llJRttnor{ lY L},lun0n}'l1flxu.tua'tf,']u''l

*:uir n6

nr:cnrosaufiCia.rrirl dlonrurr nrtartt.trooflnaruir': uaror:en 'ri16uirtYurlnrn'':
) ,- 2 - ,r r - i

ryrarrllj'tliin1'onninauflurll tYtl [o tulJ$ui

tiru:"tt Reservoir nr:ono:naurirlfi Capacity tor Reservoir rfinnl rrfi'jro:isru

firilu ooa Storage drufurfiurunaurudril"fi6 ueinv noufi'uain::otaanl:.lnrrnor Resewoir

riarmrlfiairoirnoo?rNon.:ylnl:rus d'nfu 6.rdalinr:shrosaudrun',:rndmiroruuurra'uiiirr uoU

r.irrerndlr parir iu}Jvrruufiorirrflu:;a:6.:Ciauirruonrmllyrnuur rfiaLis arn: eirldsn rfi

r6rrnr#r i6nnriufirirlfiyr:ru{ru:urir6oirtJlf,ki'jri{-rururvirlomi uo: Flood Space i
,rin,

15.12 nrq (Rot)
- , -)q.,aurrufiunHro.r'li lrlfiltrtunr:riosfrna lorT!fl,Jlsyr'm ri.:firflud'raror:rar uia

A-. , r-- i
filirhtnourilqur.,nru rriu 'ti6'orir dauJ::rnnrsnrnr un 1 uri',r l arionaarrnr uonornfu

tlfildturtrni-rr6lnnrxdu,rn-ol'r:u 0.:rirlfiH15rfi$urn:r:arnrarfirtJlulfila.rlivrrorudrdl6'

lffiif,alrrornn ufio:leinrdrurirniu6urJnflori-rLirfio oxidation f,rarqfiodl6uru

ucirirusnrlrarnrsfau r u rirtrilfrflon u'fir ior.ro uon:-rr nr:4firfioiurlr l1u'r aairrlddn
r.."' , .-r,-r, ^.'- " -J , )-t-- t--
l,rJrl9ruolfllonla.: l,lrllJu luolxr aan[!:Jn']fluo ii,tuu fl,)lln lfrofla.calo]'rYllilu Luo,too,, Lotu

nTl6n2A 1 00?u
r ^z) t ;
lfi:n Truss n1:40: irJlMYl: auna (Joints) nou lJm. tr]n:9{ turtdudun! fl1uou .l

-' - - .'q-- .i i -t- ;- ) i
nnrur:ri lrfinuirr nrfrlf,rian un:fi l rirrT,rlri un: r:rufiu'rrnrf oirlu *flnrlrs'uhir{rhlki
. - :a:,^ , i- - .,1 --ZLulntl{Un!B,tlJflUO ltrU Concrete flO xla [:.JIououuon! r]L1^A!tU [nn11 llJr.l [o.tlU i-riL? nr

cir,: 1 fi n rir':fi fio:r odo.raulo rfi o rhrn 4du loLi:r qlfl uriendrt

r5.r3 nr:4niou (Corrosion)

rflunr:ni3arlnrr lau:fi'1dlu'rrutn:l'lynruirrdnrufiar rvrfinueia yralryrfio,r rflu

riruluqj ru finrufu':1dri-rr-rru:J::o ru finudolf,rlrt[urfla l rr6aln{ru nn fro:-ulrruoaooe u

rJlu:3rjlurrn ol narrufiaif,no Friction 'r3r'i1nu1un-rn-roourio Inrn: rr driria oni'r an
i- , , !ouylmlfllffflrljuflu! 9JHn LoLiurou?nu H Lflunufl'tTtyu:12fl1Yl !r.rluf!,tn[01Ttn11011uu nn1* ;

nr:rfiorarafil sruio; rfierldiufi6osrufi:-rfirfi',:lulorzuriur6urfiu filofi stress urn fi,fio

sfilriau Inr:dru1ofi'l::sna nu rflun 1uri,r 1 irflunfiukife uano,nu'u Inra:a:o:rru
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orzrulaLiriaru rurioararma,nir drirlrne irr rlarn a u* $ffiornr,rraiifulnn=rfu 1

lllinelfirlrurn
mmtlalf, llsinrirr0lrslq#h niarfrlhgnrJ$ffi arnr.:rnirtdnnrflurilo{4

whle 6ailnr:qnnrflusslrl2f,rdr$r.odr,r1: rar:r6arfIu rdalan:rfu 1 lfgnilnnqlhaii
rf,n1c ldvrrf,d:ofrfinle nrllrdoln nr::Jufinforuoni:o'irlaucfuliUirfl6nsrlrl0drr
tfloa orr{ tei?,

16.14 .rnrrflo|il (Condiflon of Peint)
dfilirluarontnrlr:nrurirulrqlinrtndnrdoflarifusq! nrorar:firhnn rJrur{n

tCaorrrnor$am unri?sin! mmrrrrmrto,rdrfu f df.rn$cciulriihashtihda,rlf,ornra
un:rirrfrrharutiunglnu:dlnflinr:lfi uddr(aannqn nlooaanl:ludr fi ,!rrflufa,rnrluri

rmvndlasrJn6fia,rtrfiSdrlf,fuGala nrfi#,r id:ooiudu 1 drn'iufl a.rlIurf,lyiald nrriol:
l*iad '' 

"nl.*1f,drrir1a 
iaunrlfrrhorru:orcnloti un=tlriolnr:rfulr'lCudrrliadl

6,rriu tia:rslrusnrrnaldllnr:uani.rdr.: 1 f4ndrrufrrurdra tiarhrnounr:firr: an

r6.1i a"Rlorvrouio (Joitrts)

:osrialufiixlrua.r Expansion Joint, Contraction Joint :oorioleo nf, ::nou
dho Rubber Water Stop, Cocking Compound u$: Mastic Fillcr niaBl{ucioElrsl,vrrM:3

d{rnririlutnrgaanuuuun=dorfrlia'jrrflu water rieht rir}irulJlfr urn'jrfeofi0nf,urdu

Rubber water stop rl1n rrlr'rlto0doturo r.rrrnfiuurnrfiul lioorruoar{arla:aio nr:r:on
orrulaurlrlfirfinrflruio,rb'i rirrfiudrBl$fi{rrfluf,srnrnr.rufihlnoiru rn:r:rirrcriufrnriru

nr,ria,ri nr:firir Expansion Joint li firdaorrlnlnuorrrro,rfrroror: ilurnrfiedrre ir
rdufrcnr.ria.rild fi r=d.rrlrhioror:rtrrtT iunirt4tii Hp.nsion Joint rdo6n

:ouriolnuvir nrluuufirnucl{lfinirlMrle rdorioclxrrfrhri 1 llsa$asauarir.r

n:r6on'jrnir,rf ,r 1 rvirlauri rdo operrt" ororrrfuthirr=rtrru,rdo ( r=uo. 6 r6au) fida,r

lngbri rrvrr;riorfionr:rnoludhorar:iuuf,rfiorrrsm;rurn;rfioudfio$darrrird6rs nau
),)-

r$flonrauaool?t;0n{]!r,li"rll'ltiu Ensouxgdo'trr!tnu0nDonrt rTlrtu Rubber water Stop

6rnncrmr=mulrilua' frorir.nrr*raafirrot::oodoi.riau,rororrr:rrlfirtr nurru-ulrruniu
la,:rHl:J::naullo'ralurhoiursdrurdl riruf{rf,suraunrfiutdirofi6o cocting compound

ua! Mastic Filler dlrinrv4rqorrn:oado rrnrtu rnro fiu rio{aquil6u 1 ortrirtJunufi
un=r:rJ,:fruluti concrete inrofrimrr::urf,ld d.rda1ilfir=lnr:urnfrt6nulnfr:osdo

trr{rtu drr$usr.ruosr{n{ iruin$nr*rfif,arRosn:onuosr{olllstryr:ralfrlu:ooriaa{wla

uu=:,,r*ifi ilr"'ngnnrsuvil'ir: oudalri6avl:ru6oogludo.rroa

:ooda6o{*rtJmluur ri,rdrfiun'ronrr riruurirruosbro,:fitit tir un;riruf4f,a.:

drtlflfirir turd#,oCouirnrnhiurnrln,ro'rlf,nr:lfr
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.l)
16.16 nmdfn$dro{ratol,tztu

r#o.rrduf4l{onurrr::urorJ:cnaudrorflalrturnrirl 1 trrfl carour#o'rnfi uoonq

firaflul*hinr:fnwadlnrhr rmr::r=n'ir$itflrur:6rrr:0un:rirfur#ouriaCr d:aflodnr

nnf nmaoqj iuro.rrf uldirsdr{grfl orf,u{rfiurlrniluialri rrm=rlionolulunrr::fillr:

onr}naonl drr{urflo,rruCalirlYunimruhirlrnrh r#a.rnfiufur:1f,rhfi,:1d1rir5rouf4

16oanuuu1{ nr:'vrauonou urdo{ureinnntdsnfiro,rlnusudrdn#outj rhtfrrrh*iloul':

fi.rrlrd,rlrildru{4oanur.r {rdur6srflu

nr:6nr:ala.r#alnfiuriolrdsrrfirtJdlnnnlc16o,no{urilnfi u ua: Aligtrment

1u{aria6'ra :cuuudaiur0ud.:,lrrflu nr:ormnr:linn:ai f,rr:onlcs*': 1 tJ'irrfutJ
urnrlaarfls,rle ar:r:r iaur{urfio,rlvrrirlaLirdoln :rorc r6urflufiiurrun:#.rt'of,*na6.r

ar uqfi rhlrtr{urf, o riln nioufi erl nStJfrra

rd.lz nrilSu{rloEuddr (Allgnment)

nrlniouhr:rorfiroror:f,etJrrnfid.ra{16uriourf,rogluf,airf.rdu In:.rsnd,6o.r

r:lfintrn Settlement :to,toourialnnanriardr rrr nrrnSo,:n{runour:rr uviun{run:.o utut6ol

rffirca:es,rur Onhirviriiu nr:f,e dlnfiulillffi,r rurir{i{oag1u{'unn efignment 1J6rf.riu

mrdotirininrllfirir,r 1 druuiaglufufiou:.rrf.rit rdulo:unr{,r rrnrg column 1!"l6fu Arisl

toad udorir.rrdar uri Combine Bcnding 6ro riardarnarr#a,rn{runc tror:uriunirunqn

lwar:f,olflc fiarcr:rhLirturfiaoooonfiumsrniogrrafuudirltnrh C.rfinrnr{ruilo.nln

fif,erf,ariatjhild dufi.r::rur6rrfirf,! Friction r:'n'iru:rufir.r cate scat lrn{u rhhi!fiu

r1r{.rntru6r:sniuld lulnr:fir:Co.rriln::urori'r rdarf,oLildrirfilucirruac rrirr,filorar:

r-Ennr1nf,r6s,r iYertr:arar:rft16rdur6a:fiur0rf,u

nrrilmao! ioii#aliadwr6un6drudrr'Iufrornr:fi CalU#a,rladr:m rdu

nio,rfiIoTnkt uE:nf,ao:6r.r dufi.ln4a,rn{rurnnrdr.r 1 fiorrr;1d::cirriruE=r#adr:=a:

adr.rn;r6ac odr.rhll6 r:*rrr16#otifi*a,rfistiir rdoriosfi.:rsirlnri 1 druiorir,r 1 ml
aror:iaglunnrnle uio'irlunr:n:rrcntriou 1 irarnurndrlrYunr:er:r#ufr,rorjr.r1: nr:

o:rrcaurfig,r#,116orlrlorrr:n:runr:rildauurlnrld ryr:rshiif,,rr6aurda,r d.rrtu nr:irrr
uda:#lidarrlrndnsrurluinrfiullrflua6f,d:ouactddrrsunr: ratrfiluradalllnorsuhl
ofirsodltYunr:o:tar'rriou frradrlrdu nr:riu:c*rJ 1dn*olay1: n:=rhlurrarln lorrn
a;r6sa:ouooulunnilerhrfi o.rln dra::frurrnnr1c1uu rrdrirfludu

16.rr d1r"2n1{[nurv ulu (L€rkrgc)

Lcakage urrud,lnrrfrluntasririlruni.rdo,r'iro:n'jr.rChutu:!rlllr r1u Gate seats

rf.r,nrrfirufiraariausr:ol d.rfirrj:rnliufir:dolfirfianr:rdryrronoro ::nn 6a

r. lurndfiriricirurn rduludr,r:Jr;rvrg nr:firJrioslfir*rtJloorilrir:Jrslsd f,

nuuimr:qqrf,u6f,nlnrirrfllrfulrurulrnld dru:funrunr}::n.nrm+:rluqquf,one uomnir

dornntinqrB iildurironr:rirfns,n#rtrltJ,ri"',ft firhlfi::durfilr1nae drnwlnfu I*akage
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fl tU1lff 2UR'',tfl 0t!lnItrUtOU2nU- 
:., .-: l,2. nrrnu aou [u1l'1'rxfl 1$ J ]li1.cu1ur! u1s tYrJna riaaaunin rv rfl uda,rvrr.rlfirir rYo

rm=oau#ioariaLirnautJ n-,rfi rrisrrnalnr:6flfi trfl urrnrurulnuli.r

3. Vibration iuru::urudsrfi oelR Pressure Momentum rirlfinnfio:-uuruuncunB

flfl$tal:2n'llufln

+. ri,fi ruodr.ru:.[r.{:rs Pressure s,tn-orfi: f,nnaorutrrTuivrtroaoultu noll
rnoRlrtt[ur?B1r?orf ? nR:

s. nr:tlrurrurFlrurlrrirudao:uruloascnrir,r .r fionnro!.] rfiaonuruhir{url-r

ernrnrs'rindrrtrrClurirLi6a,rurvrrliarfiunnfrlunluriruali lunnoanuuu{rrflu

fiaoolhifierurfioloorlrlru::ura1firfrnn'ir:ia.r::rrurfinrior Liivrrlro6audtrf,nriloldiruiu
, , i r n-l .lri.rf,oriida$ro;rir,:uru:::lrufiuHf.rnarjannuri,rrriohihif r:-rlnn {aanulunrruuur{nq

rrufiirlroodo.ri loulf,lt vn'::url:yuru uf,rlirrfinsrli rYuLi'6oHri.raorior]r,: ur:ruviarufin

t?Yn.ro1ut11u0u1tlruloulnlqolanul'l'ltnut Blurlu [otlo luguut rt{:111onm [i llJlrllJl;

fi r:rirur seal do.r'ir.rintir16o

r. mqf4H rdu tirliarufin Linrur: neg iiaueJ:yr1:Jaoqodo,roluA?oouninfi:nfi s

'uu [n
)-2. luarn:?en:lu runnoufl llJlilx rao::uir{uru::urarYuHrl.:oaria uiar:d 1f

uo=rrfi nui,rrfi ul daudhtilcifi dr'rhirlrurirfi oo:ia.r'ir'rou:J:cs16

s. ltjn,ryll 1 un:6nniaurfl usfi! Inoronrcru6nnrJi.rld.rruururdrfi nru fror

ruJduudaa 1
.i.* -4. rxa rnoonuu ruv,,our rf,rlilrn: ru6ninr:6ouncl'rlci rialarurir fi fl n rfl n:.rruhilci

s. daornoruilnr=rrnrrttrlrif, unniu rufi nfi uu lrio'rs nrx rh u ririrlfi
' )' - ariasfilfirrurirfltdinr:ltur'rriuririr 6.rriun'ir "Rubberfl ou'lrrjalrulnTtYt1 n1fl 

"S€al ia Hydraulic J Seal" 6q nrn rrjhduri:Jqurrir oo-uldn: ufiru rirrGo nri fi'uuru::rru

J S€al ildirf.rdrflu Hollow bulb ra: Solid bulb udruci pressure :ro.rirr:lrnuioriou rir
6nurnfld sotio uutu lfiui,ru:.:iu odr.rl:fi6urir;1d nubber Seal udrfiarlinr:rfiurrairf:ld
lurndciotjti

t. 6n Rubber seat rirufiulil nrr nhr:ciairi:vu::rolor,:6Goiuoanulrndl'l:.lru

:lutonilin'jr::acxanda,!'ir,, :;r'jrruruniuHrftriaia I /4" Cl'r bulb osruuiuruiiarlr riai
Pressure fio:lnduuuurlunrit,roariauio Gate Sear drurirlra,r i'rfiosr,rllt o66.rHrllnaria thi
Pressure q,t rirr:6'uur,r{ii16' fiGon'jr "Btow by:'

z. riaurlhi6 rhuurirn-of,urfiul un;losronr; Hollow bulb hitciti nuuue,

ptug qoldodourhsuitrfro tlrlfrfafi:auciorioul urrinrYuhjudu rflucoajoufidnrrolciirr
)i

tualJfl"lr:JoE U:AI Stress !1n
,.1- . r-s. ur,,ftfiniir,rld'uru::!ruhjirr6notn (Leg angte) rl:n"urflulriuriurfnlrunn

e
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Rubber SeaI loafi:,r ria Over stress fionuedofletj
) a -rnyei , .4. ruau"turaunryf,r;nro601ri"l6't'o1rri n'l1 1.r1u1j0r Rubber Seal fihirflstJorffi

riruuelt
- ! a " i.
onu fll:orltiauflian tDnnoflouo?Er(ua

uonrlndndl?urudi Leakage iottuurru:rrtirnr:irlunuo.rrireiru::u'jr.nial'jr'r

trirufiolo-ori#.riliu\i6 hiior,ruriuil:fi'u uiaururufinfinniourflu:rlrirlo'ri:o

lb.ro tvrunrttvuluri] (Dminage around the structure)
1 t )Z

::!un'l1TJUruthlufi Snulu6rnr:r"nrirtrrr::urudr u 6rtfl u Surface Run-of f
ilfilrlnrYnrqr=r{or,nrarAuluui!i orn1:1 uflrxrtrut1ri6.rnr:rla'rn:urhvird6roi",uo-,u-,o",,
. , )"rirnirfidruuoeusrlr: orr6ultJ'td uiarf,u Uplift Pressure cirurfiflrh ourflua''un:rtrciacir

o'loTruuo2u

Surface Run-off niairrlufilrnlrjuufir6urnrrs6lLiriu rirhiiir'nr:::r-rrlfi.:
- I r-- Z

Lr nfloa,! fl 1: Yl ''t ll,! tfl on? 1u tfl u 11'tu1lt IooJ1l

t. luanrnrlnrn Slope :vlir,rfiriunaufin'ltifl n'u Concrete Stab uiafiuria fiu
- ) . -i - ,i : , rt:uitoruu2 5.rn1l|tJflor!aouul1,t'10011:l.l:a,!'t:1111.rRaufl:onuourfl!a r!au1r.lu Lufl0,, tlJ

rudrOo Slope slab n,rana.:\jld drulr6,:o:lroaanylr.t Weepholes 6,rrir Reverse filter li
firirirunluooanl rTufir:lnnlnrc'r:u'irr6ufi'uoauninlilndrutirarir 1un: rir:iqflfihiucir:

ciao 1 rlro.r::u'jr6uniuoouninrvirriu uridao 1 rlrnru Reverse nlter filorirlflrimonrhl
hirllu::rfia!firvrfl$raia.!n:a.rld ri aJ -r: o un'r oiolrJ ri r r.J u fi o 1e flrAuoonrr.rlalr:uuri-rfi

ldworn ciaornriufirrrfioln:,r16' concrere slab fiurio fiuriaoruul dro;vhLivr:ounnfrrlri

nluud,t
-z ) I -. : :2. ri'ifi ufi uuofi .rriJuud ulrih fi r: rirLid l a l6u1n d Slope rilunr: rfi lrlrnf nlri

lrniu riofirinarirraqjudrrhelufilnnnrl o;tiru lubricare nr! slip plane rhLisronfi.r Stide

te s1t

e. nr:fioL,r:,r1o- concretc slab uiafiurialnfrti'roror: r;rlrlfrira-arfl naror:lri
.z
t:?lju

q. ria,Jrioulf;rl Bn,rorr stope fihiinr:rl o,rrYuun'r fir: rriuio,r:arnr:riortr:
: ",, . r ir,.

8lOOA.rUllr:OnBn 1 rRrJo tU 5r lrlUlO

0",:r',r',orrr',ori'',luuirr ruarnr:6rrflufir,ir rflu 6.lo;rirolu-norirqor,ttsua,ilri

iinr:io,rrluarrfirtdlouuri,rnroftr6urlflriarJUulo.r Stope staU oanl:Jnl,ro'ruuonrilo rol: 1:20

6l r:zs nrndr:da,rurraanl tifaanir s ucn nouJsrunrorl-nr.rnauninfurlrahi fr.ro.rona,t

ylr.tnluyr1uu1 1t:aoi tlyroournl?l5a Tile drain dt,:ufirn ar6un:ron:ru :-rdrlrjft,rfi16' nr:

rjqnu{rthlfirlrCulunuufir6u1rJn:ornilanrsdr:n.16u1durn rirsno Surface run-off 1ci6
- .lrun:t:aonr:iinrsr:nluBlonr"uauailu :arfiraalSr.rlndsu?n1nndi1uqoud.rlf, Clay puddle qo

$rtflu
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wc€pholes o1uE1n slope C.rki Rcrc..e filter llrtu rdodarfr,rlrinlr.rqllrtC

rnt{Gtltlcvrtsc t'itrcr lrignufrnrnoufinfin;rflnneirsn'irtiivrr.r::rrorirrf,s6n

$.2O qr.J

nr:d.rilun:ir1{fnu rfl uluf ifia,rnr:n:r rrorhld rfl uadr.rdr rf, atllnr,rnr:
mh:r#m.npliu{orhlrffirn ld6rurarhcl0illfr.rrfluursfirr,rl{ 6urr:nr:filo$rr$u,nu

dsrda$qaenar6o

- nrAnou'r! r{rrrhfirlnr:du
- nr:dnrrfqur nr:6uoti*rludrufi,fioriuriiorlo iarrml nr:{enr:rr{ra:rr!fir

un:ttlnl :rurf rr{drurnuirnn r;nrudro

- nm:u:rurtf, ioln adr.ro:r6ac gnia.lruiudru*irrnrc{rf, arlrr,{f,rfl uuurnr.,

lunr::rruu
- rlfur!,r ulttrlnriaucirr 1 trunuir r0ulru lnrsucouLirfl utlli un:f, onrl
fr:riiunlm:o:

- nlr.u$nfrrunr:ri lrr?rnr:lirir ra:nruiruioranrnEo: n: rynrlolud r r! r
rt nJr.:iuo{llualuitr6om.rrnrr: rn{lf,rir

c
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r : . ,y
Rlilru?n 16.1 flTlalwl ltltl'l

irr loryza sativa L.) urjlflu z ndl 6a Japonica rJgnagluuouou{u rdu {iqu
rnrni luoaurufio r.nv Indica ilgnagluunuYou r:iu 1ns 6ur6o ffiilf,uti uonornfiu-'rir{u{
)-- - lt
fininrr0Enf,1{ I Javanica utu l,t [s3 t2l

r{ufrrJaufifir ifinErugfiu6u (o.E-1.2 u.) tJlrria:ir'rus.r (rJ gnldrlnqqun:orqnrr

dtrl auarnauialulcnrcu (iola:]o N r:LirnHAnq'rinr) rrurniur{du6fir rsfi:nfi!6oCfuq.t

briarir,rus': (rfiuriurluqnr5u:nu) lrie uomaucialulcnrru 1riald{u N drfuo:n.#ru rn-

Hf,ntirf,lurn) Arfiufnr:iiauf,l.hIr luih1hrlfiffirrhr{aarhri fiiqruslihofiroer:Joufifir

ud ro,tirr6ourr un:nurrul:nofiro6u6rir
c ' ' ' roun:1n{r6o*r-rinlufirriurirfir.l enluririn o-s r. lci ireuanilnu"l tlllj:3tnfl tr

ririn runar.rfi'nurhinnir r r. 16 un:f,.riirrlifi'vruuf,'rnduf,lt:5ndru ucisraHfiosrulrn
, - ,q-.2

aJ [x tott:ur |: {Ytufi' ttto]tu
, ? r--

nna nir Lriiirrunrflulrl Lirfiorhrlstri inur'rr{uf,runafinoaor rirriourfiulr}irhi
- ).i - .,- ;
ill2urrl: ti'flril nr:n ul.r1.rnBan r? nrrirlfi:r nirr nnri r n1!Ioag nr]'ua.raunr u'r610yr fl n10o'r.:ru

n-r:::u,urlru"',nir.rl:dludrurnrorsrrifinoan un;rf,rdan6rruLiuri:rntrr6ru 6ora':rr:ru
. ?c-- -itluzna tun]TR.nrl Lulll?onu

r. a:ruiinro'rirluur

ldinnronaunuudr lros:rl1d'irfirtirl-'rluurir s q!. o:ltiHnr6o6n'ir ir':fiurf

Hn ulurio:LiHnsrfinooa.rfi'nLinn'ir 15-20 sr.r. un:fir6nr,n6.r so qu. !r ',xilrf e:Lilqir^rnafro

" - - <z z , )., - i , - i, :: {,
r0u ri ]lltuvrutrl,rutlian tiu rf,uxaul{ Y[!u11?fluu11]1u ar.rnn10Jululnn urou ttJllon

eirln-u H nnr:nona.rfiIo: rntlliuritrodrrnrrfiuf rJrrn4'jrrl-rdn s qr. :Jurirarodrr nrir

riorrrn tirrlrfin 20 sx. ulti'rsrsir':rlnrirlurjnir sol riofunanl ld'jr luraotnrJ:vnru
i ),1 -, - ' - c - t r. - . :

f1?10y [on']uu5tv{uYt !xr.fluio?'tu't2 tu[no?'uoln:nul{'r lo ln r'] 0rl01l1a1netu,tYt'r!f,nl,J lnuafl
) t-- ,t-- t- : a - ,

ry{u.: [6r !flaly Lo!nan rrrutrrrun:i6 r.rrirbirurrr r u frrrflu1r]16' tuo'r:fl,r1{1nnInun']'r ro

5U.
Lr2. n E: l.luiDlnlluo.ul

n 1:+?6!o'rn !! n.rur nr:,i Lrr.r{r r (Latetal Seepage) uru a i1n fi r6u.rdr rorb.Llt16'

arqnr:irf rnrnr,:6n (Deep Percolarion) luu n.lurrflunr': n tXrdurirfiufinrdu.:hi16 da.lo:ro
- zi ru
l0rvio [.d Lufl 1:aafl uuun1fl

- J^; ) Z ,- - )
0otrnrtt2srJYltxulvYlqoxuaunuf]orR !!o1J0 nou tlfli fl?'] IJLlJ lJllr1a Jfl 1': n:81u 14 0:

- "" ) :, 
^d!!uaqo:tfloart'r alultafl'r') u.ryroilsr rvt ro r?ln1J?5lfl]JflTnrru rriu drr.ruonula t

:-nr:r-rfixlrnrnul ruanr:nnna.:fi IRRI !'jrd16 ro 1ru./iu uru rz a-rlorfi

o:rr-urdllulenrau6r :vurnr 4.6-9 nn./ld
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nr::!:ru;lnrllmgriaurfiuLl lufiuursiioyru'irr:rfludun:rsfio{r? tyrrl;nn
f,:flrlua,rnrfirfl f,r rne 6ur66fsq un:lalcnrrudnlv.ld uonrrnfudlr:il:rnrnuirurr
- r .,i. r- -nuolrlJ tuqrlu !n$1u un:fnsnnl aRozu

nrrlnuftlnrruurul$ilfi $llubtl.ldrrnJdn r o-1 s uu./lu c:tf,nneGor l$u ua:

6uu,rrfiol6inr:dl,r a:::Lrurirldl6u
i, - -.^--,:ari1!,li!luuoxff sRlirriluridudi'r rid?6uo1u nA 12 uu./1\

3. nl'tloril
i'lnRffnnroao.r?ru'jr fi'r{ranrorirdrrnr:rriqr3ulenrrdfu (d,:urirlndreufi,:uonna

r6ui1 e:Lin::mun::rfiauciaHaHfiourn urifirnrn:norlrluri'1,:nnreiqr6uloriof,uniur{ 1d,r
,.J a . i - Juor:!flf 1.t:lJooueu0ntnutRU'l) HoHanl:olu]fl ll'r?t!oafn?Jufl tljnot:nu

nr:nooo.rl{'fluluIo:rouEirr:yo'rltottrn',rr',0 uoorrrl,, :rn4'jr nr:lrounnuri-r

lurir.ruonna lulri:roulu:sd'us.drslfiHoHfintinoo,runl6' arunr:11n[onui11u:!u:rtirlai

oont? iurlnJ Lfi-lu len lou'::o'ra.r ar nr{ aflfiu",rd1nnuln

- i ?r , , i -fltlJ lo1'l [un1:00fl1tu1 ?\ trt: uori']naul nllj'lottonuu1ttlilfill?rl uB:].rtlnaauou

fi roan:rrrijudutro rrrmr:ernHfi oog nndrrrn
. ",1 ,,

4. tfint: Mul(nal2
r-i I r-

rrl;u!rfi !uir-nlrlfiii1udi1?$n1u 1 ir' rriomooa':rrnl{ ::xa"oli1 Llns'16'r{nHenqi

*rnl, n, ouofi' IRRI rJ:rn4o-rd
. r-l - ,r,r.t(r) lfilirri':onoor?Brfin 1o $r.r. (DCB hselAo 1,210 nn.,/'l: lfiir oas rr.
. c-l -(z) lfiriri".roooorrarfin z.s.r' . (SCF) e.rf,e.rao r,272 nn.,/li lf,rir sss rl.
(3) L$u']fl1riuu?flo Loulurrulolilnar.,qq (ll) HnHao 1,2s4 fln./\;lirir orz uu.

(+) 1frrir uru:rrurirkid$rGu (DS) nnfio 840 nn./li 1f,ri., oos ,r.
.. r-l ,v,r-i(s) lfiriruu (a) uei{lrirr.nto:ufi.r (DS+ F) e.ln Ao 1,1r5 nn./l': 1f,rir zea lu.

. r-l .v,c-t
1o) 1frrir urrr oulx':ylR 7 lu 5 qN. (Al) nnzuior r,zro nn./li 1f 1 606 uri.

(z) lf'rirurr (o) *ein-.:vir:.n:u:r,r d'r (AI+F) nnfin 1,343 nn./l'l 1f,rir zze rl.
- c-l i a ' r-?(a) 1frrir 5 {x. rfiafiixlo{r (tMS) r{flNao aso nn./l: lfiir age rru.

, -. - ^-) 
, 

^d) 
a

a: rlru1]r.{ flH nollouoa 2 ']f oo 1trYt 4 tLaY 8 fl1q15auan 6 1! Hfl9.1Rfl !![roflf]'l't
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1fi 11l.R1*O:nJUfl UYl'tnUA iillU

c -." :
fl q! Lo1 rn]: rlr1{1 0J15 [o nol nrJ nfl [u[[on61 nfl u rlutro! nou L1l1l1']1J1ou't

5. nt.!l-IaIfl1:Udnll-t

n'urfirruri.rlri 2 !'sirnnAa 'hqia,rirlual unthiheiarir.tua.:6lri,r z rj'rt rayrfi
, l -- j

nlTrn'r lou Lnuun loo{u

(r) ::u:ornuiiu! froy{iuf olrfi{sray ronnafl ndo rSun'jr:su:rniomrlfrrdfir (Vege-
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,r-rrurum 16.2 R'nrrio{nrrrirtoo{l,
nndrueo16lranhfidrrlta,rnr:ldiriru ::noulunr:dhurru6a

- rir Consumptive Use

- filrolirlf,lunr:rnisuu:Jn.t ,il.ro'oro{o 
X 

a

- rJi l , orn',:*rii, (Percolation losses)

- rFlr nululdnr (Effective rainfall)

r. rir Consumptive Use

ldinrr uJiuurfiuuHsfl11d1u'r or consumptive use rYuciriloldri rlusurr uir
rcnciu 1 iarruonrnrnioun"rriu dofu6 rdfaririr Crop Coef ficient rnrh-uufi

Et = K.o.Etp
Et EvapotransPiration
Etp = PotentialEvapotranspiration
Kco = CroP Coefficient

uonrlnnnliqflrihurnurf,l rrnernnr:nona'rmltlo Er nrjrirnrldurfrrfdfuurh

1nf,rdufll:JfiT:ruotrflnrnt:rljls class A pan urn Hnnrtn't?orIofikn lnr:liurCfradlnri?sEnu

nrxf,u{ luqqilufl zsos unvfl zsro ldrunr:
(Et + P) u n$r1 (oe) = 3.e2 + 0.71 Epan (r = 0.71) ua3

(Er + P) u n'tul (10) = 2.ol + 0.68 Epan (r = 0.86)

usovjrrir P a{::u'jrl z - a r!./t ua:

cir E, - 6;p1s o., Ep-
Hntlnnl:YloRanfi:relnrir E,

cin:rur (E*r) rrnninfo:vrru class A pan rflurnia':rj,ridr e, 16 u*Hanr:rnrrtncir E*r,
fi ia{rirrJ:: rn a

E- i- -ruonlrnriudmrce; Iirir E--- fi{ori,rluucin:dr.rrrnrthuror :'uulhil Et liiarf,!
ocrir ri},.nn rf rrh : f, n G orr. nnr n#l*ulio'r g

z. iliunrrirlilunurniuurJo.!
luqqufr.ri zszo ldinncnrelor-Eurnirirldlunr:rnfururJn.rlun-r:rirur lunrnlrn.rnr:

drrjrr nrxf,uf lo,rSucirfifioniu H nnn cnr rr'or,ron:rl16"ir

6ufirnh r-Flr onirldlunnrcriolu nulr:lr or gso u.
6uiru (1ciaur6o) r-Elrrurirrniuuu nn 3oo rl,l.

)- . a ic-i
ruonouruuu?ynJur rlurlunr:rctiuru nurnnir6uirur?r:linulyrua?u'i,r,ru rfliurl

raguolrr ur n : auuondnd,r so r l. rir 6rfi a duon :lrlrlfi6uluruCi'?riau

lunr:rlrur :-r i zszz fiIrnur:sruqn qvrr: ruql ldinntnrirfin,rriialf,lunn
rnisru nl xuirlfiirrlilrnurln6.r 344-671 ll. dw rnir{afiuuofilf,lgnr:aanuuu are

luurl a,ruri IR.RI oonurln (r6u,rrlu dLrueuoz:lf,
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rr!fllr qur1fi21.,uruudsrirlddrurniu

'2 i r-o?:lsri'rnr:fi:?rlnhii{aXaurnn'jrfi rriae:16rr.ruHunnn,rdr161nf,rdu,rnrrlei.r
,. i,eB. rjirtrflR-r:r-2ril (Percolation losses)

rrEa,riarrrofodr P adrrirs 1 6a1it'.rnnrl z ti',: r nrJrnr ofiu:rurorfiugirsudn nr.r

50 5r,. rrflr 40 s . fl,, so su. ;hn.r1u6udn lsNrru 25 tr. daxfu z fu rirdrioflo.rn'unr:

r:!xu roxul tr tflsrou,n;au tul.r'r ufirlorirfrr arlrut uria;lurflurir P

6uiru un:ru rriudulqnrnqry iuoa nrdtr.:rria or fidufiqoy rStrofirri r rfluor aari
la "" 3 !

tflr.l':ouafl!:t Nl tu 18-20 {tJ. (nu:t6i! Ln?innou) iuYllJu'tut\ulLl: y Nl0l 8-10 {lr. tl"rl4'lnTu
a""2 . : Ja , -&r ---."1 . r, &a'"nllll1unnr1fl]u 1l1i:t1q!trlntLufl.1u1fl o.tuu tunl't t-{.lfl J10 f]1': ?q tuftl:3.J {fln auxutl ljlll
dnlro a::c1.r6n :yr.t1tlr 22-25 su. fir,ra

- '!..c , - I .i.-.,
fl]t161fi'r:1iirLulro8: [f]1,!fl1: ft'tto:? 0'to tllolrrlo n: truo v] Lt6] n 0l tnu Lvta tiHlll

, i ,r,
1a!n Llrn1:aa flttu1juatfl JuTo0 Lll

l. rjilrorolul{.rru (Effective minfal)
rli,r rudufirirtjlf,.rulCYd 1u.r-uu1tr? i:ronritnolnxo.rfirli ryr.rr;luur{r.lfiCiuur

fif*i, s':uriuornirlli,J,!61iu rorlflf,ludrirR',rld'urrsru {firyuurs n!rnldudruulnrnflrn
ostraonr6u.rrufia orrr:cYnri-rslulfld,rnn.ir roo rl./lu 6.rodr.c1:finr,irsruud,:e:rflu
tirurfi ufi'fiuuSo6lr ryuru}J ua;l6fil6rlr y lr tliiririr,r 1 n-u 6a

(r ) na,lamnilur n:rlrn 1syl1u

irrrudulf,lrulunr:rirur drururflur airruSorn uon ::{rfqlalr6aurir.t
nr

- r6auluduqqalu ru.a. eudl n.u. dulf,rlu ls.l rra.lcluri.,
- r6au' sraqo u n.o. " 65"1

- r6ouCh.rqorrfir x.u. " Boy"
aq- rooutuqqtl'fl,r rJ.n. nuon [.fl. " 9o7"

(2) ECI

Engineering Consultant Inc. ldrirnirylArurnrirclulf.lrutirulurlrurluwlrnlnr:
6r:Jrr nrnfiuf 6'qrJ

(3) Acres

lqnrnnnr,: li uYn Acres lnternational Ltd. ld:ru.:runmchur nr ilt sueluld.r.ru
r--:
!?o nu

1
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irrr{ii rs.2 u!f, {f,'lrug-urfirl:tnirdudnnrffl m uG Eflcctive Rrinfrlt

ldurisnrnnr:rllnluforrJud,rsrlnnrfi ui-ralultluu n.n-rr1il'riaulrn

ldurisnryrnnrirurlurlclrlu ucirlilrrurirrlufi'rfiulfluurh.nrrio:rudrfi'qeiaar:

rrr=rJnn

luournolfrinn irrh.rrnrnu n,rurLiarlr: nrfi r:rirrlult1fifidfldurniu

dunnrt lo
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