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stnaani r cun r: daeda ru ( decornpos l t lon ) aa.r6uuiu r-nqlrruliunidnvnan.r r,ri'I,fi
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unllrnoouraua{nluas 1r r1nf,tnirunsnrslrf unyria:cfiuu'1'tfi6nrann.r imdft.r

flrurrluflJvr'u6qnilftnffiarrlr:uurr'. or.ufum.:6#urnrfiu'tuasili'lfirfinnr:uno-o
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a.ralni2Aun{'luntriolfi'Joinrvfiru116?unv1flfirvr'n:vfinrvr'lfiHurifurrnrulr rdu

rufufl da:'a:vfirul'ldFruesninualftufirfiriiuuur 1 rdalv{our:nirn:rvr{o'.:grtir.:

ta.rtvdfiru*rlf,6u1fi' :vs#r.rm.:$ciadain:vfiJu".l"l66u orqqsn"lrun'hl:csyyir.!
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ruinvf, flu tuonu
4-a- ^ {
14tJ'lUfrUr,tfiY t lnitd

:vd'rru'rl*^nu

ornd'agara.luei



-)\-

<ril":niin:rcfi#rfi'.;il]*",,flr00'rn:cd'uritrlfi6u r.r:rufirfi'rrnr:tofiourjtm.rr"r"lfiAu
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tine of concentration /d11.

. 4 4_ y )A= mfltwi _ u-
i o( Y.

n111.?n 5.1 lldn\tfi'ld UlUd?t6gA.!u'l?11, C

rdgr1i

n.:

ri
ft$l nilpslnru(*) fruilaJufiuvr:rB 6uiaurJunvnou

ad
l',tt1gtlagmltflut l

fiiltfitrH2uuu

rJr 0-5

5-10

10-30

0-5

5-10

10-30

0. 10

o.?5

o-3o

0. 10

0.15

o.20

0. 30

0.35 .

0. 50

0.30

o.35

O.t O

0.i0

0. 50

0.50

0.t0

o.55

0.60

i*d''



-56-

n1t1\rY 5. 1 rrcin.:rirdul: ;flvrfuo or1ri., . (na )

{i
fiuyl n?rrrain rr (*) fiu:'rurjufiuir: ru fiud'ruijusrcnau nu t r4ui.l? rtuu

115',lUtraUnU I llUU')

tfl1c fln 0-5

5-10

10-30

o. 30

0.40

0,50

0. 50

0.60

o .70

0. 50

o .70

0.80

- -{ -.t, i
d J: YdYl6?10.:r.11'r/i1t cafl

€ ciai

, .r. i. i c ! i. 4
drodr.r q saiuiomluivll4.i{ffi [ rinalnolun2'] ri 1o d?'$:suc t 1a'Ivlelufln].un 16 ulvl

i.- ; ,-
l,illlogll1R211l t glJtlugottllt 0.052 1l/g1l. yltlAltlllnu tlme of concentrarlon

.r {i ..
:1U8Vt0UntA.:mty :!nouCf2u

{i ., ai d a1. l{.lvlt1{luIJAn 130 t: tUu1l:1u}Jn?1 ff1fttyl o-5S fiu rtJunu: ?uuu9tu14:18

a. firvirj.rud-r r go'ld rr1unniuierrmrn rm r-ro% fiu rfuiuirur.tuiu rufiur

?Dr4',l
i

A1U?nn41fi1[ OAUgA.: C

AIcl+!-2c2

ave tai

Al+A2

(13oxl,600)0. 3o+( 19o*r ,500)0.35
( 130,1 ,5oo )+( 19ox1,5oo)

o.)3

aYe

c ave =

oiurruurulilrfl.:{o a

= CIA

= ( 0.33 ) (0.052) (3a0,1,5o0)

= 8"?86 3ltrl.

= z.\L ar3liurfi

a

x



-57-
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n-l:'1.!Yr'. J[trcqucncy f actorr for usc uith Cook's Eethod (rfreE CHOU, 1964)

Average annual rainfall (inches)
( r +vc)

to 20 30 40 60 80

Ratio: 2i-gear /. sO-yeo
'5
l0
r5
20
25
30
35

.40

o.3l
o.4l
o.50
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o.60
o.64
o.67
o.7 I
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0.65
0.7t'.
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o.58
0.68
o.76,
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o.4I
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o.92

o.5 t
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o.77
o.87
o.92
o -92
o -92
o .92

o,4 l
o.55
o.64
0.7t

o.89
o.92

o.78
0.8 3'

Ratio: lo-geor / 50 gear
5

lo
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20
25
30
1'
40

o-05
o. to
o. t6
o.2r
o.26
o.31
o.36
o.42

0.08
o. t6
o.25
0. 3l
o.6 I

0-49
o.58
o. 68

0. to
o.2 I
o.3t
o.a2
o.52
o.62
0.7 3
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o.24
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o.49
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o.5 r
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0.80
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(P-ra)-Q

^ ..i! i- v<
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a14:0
s (P-rs)
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s+(P-Ia)
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Land use 6nd treatment

(r)

Corn,stralght row

cloYer, 6traiaht ror,,

Pesture

Woodlands

Rood, hard gurface

Fly<iroloe ic
Condltlons

(2)

HyCrologic

Soil zroup

(3)

CN q

inc

(6)

1" 53

I"18

I .00

c "47

a x

34

8

Ai

.tne

A

good

goc<i

iair

gocd

B5

B1

79

t'O

90

7A

64,5

61 .5

5i

c

c

c

c

c

A"YC I

(4)

AHC

(s)

s
acres
(7)

1 ,16

54

2L

(8)

r,779

635

210

162

L7578 2 -L3

I

I

I

I
I
I

I

2,335 2,96L

2,96L L.27 u2
2.335

{ ^.ad , J a,- -{
r4tao laac-1920-{1H1 CN lOorJn to n{u

dlrecE runoff

CN lanE
CNlxAl+CN2xA2+ " . +CN5xA5

Al+A2+".."+A5

?o* 1, 150+5[. 5x5l+0+61 . 5x21 0+51 \3\)+? 8x82

1 , 150+5&0+210+3\3+az

152 ,83tt
2,3)5

6i.5

alnn: 1I{$Jvl 5.I+ "tdrir

dlrect runoff
{1.24 u1
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n1f f v' 5. 4 Ittirr fnlI Lirrri ts for l,]s [irrrr t irr g A rr t cccrlcrr I
I\lois trrrc' Co rrrl i tio rr s 

+

6-tlrry tol,rtl rrrrl,cccrlotrt ruinftll, itr.
A tr(ccerletrI trroisl,ulo

corrditiorr cluss
Dortuuttt sensotr G l qrvirrg seosorr

I
II
III

Less thtrr 0.6
0.6 l,o 1.1
Over 1.1

Less tlrnu 1.4
1.4 to 2,1
Ovcr 2.1

* lironr U.S. Soil Corrservotion Service [10].

n1' 1'lll 5.5 xuno61 curve numbers for hydrologic roil-cover comp lexes
(for vatershed condicion lI and I - 0.2 S).
A(ter U.S.SoiI Coneervation Servi€e. 1964.

Land use or cove! Treah€nt or practice
Hyd ro-
logic
condi-
t ion!

llydrologic
soil group

ABCD

FatLqs

Rdn cropa

Sru.LL grain

CToae-eeeded
legv,ca or rota-
tional tcad.as

Po,gture r@qe

. l,lea.dq,t (pernotett)
lloodlod.e ( fann
uoodlote )

Fdrnateada

Roadc. Clrt
Rcads, kard-eutface-

straighc rotr

straight roti
straiBht Eow
con toured
con coured
contouEed & terraced
contoured & tcrraced
str.iBhc
6traIght
contour€
contouta
con toure
contoure

sttaiSht ror,
d traigh t roH
corttoured

POOr
good
poo r
good
Poor
good

7Z
61
70
65
66
52

8I
18
79
15
74
7t

88
85
8t
82
80
78

9r
89
88
86
82
8t

65
63
63
6t
6t
59

76
15
74
7r
72
io

84
83
82
8t
79
78

88
87
85
84
82
8t

17 86 91 9(

30' 58 7t 78

59 74 82 86

72 82 87 89

rolt

POOr

POOr
good
POOr
Sood
POOr
Sood

Poor
good
POOr
good
POOr
Sood

rot,
d
d
d&r
dE t

con lou I e
con tour€
contoure

66
58
64
55
63
5l

71
12
75
59
77
67

85
8t
83
78
80
76

89
85
85
8l
8l
80

erraced
erraeed

d
dE
d&

t€ r r aced
terEaced

con tour€d
con tourGd
contourad

poo r
fait
good
Poor
fair
8ood

good

68
49
l9
tl
25

6

79
69
6I
67
59
35

86
79
74
8r
75
70

89
84
80
88
83
,9

45
J6
25

66
60
55

77
73
70

83
79
77

Poor
fair
good

74 84 90 92
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n1r1{fi 5.6 Runoff curvc Nuraber (CN) , Converrione .ntl Con8tsnta
(etter U-S.Soil Conrcrwetion Servicc, 1964)

CN for
condition

fi

CN for AHc

rrr

S values

(in. )

Curve s tart s
vhere P-

(in. )I

98
96
94
92
90

94
89
85
8l
ta

99
99
98
97
96

o.04
0 .08
o.ll
o.t7
o.22

100

58
56
54
52
50

38
36
l4
32
30

to0 t00 0.ooo

o -204
o.4I7
o.638
0.870
t-u

o.oo

o -2788
86
84
82
80
78
76
74
72
70

75
72
68
66
6f
60
58
55
53
5r

95
94
9l
92
9l
90
89
88

-86
85

l .36
r -61
I .90
z -20
2.50
2-82
3.r5
3.5t
3.89
4 -28

0.3l
0 .38
o.t4
0 .50
o.56
0.6l
0.70
o.78
o. 86

58
66
64
62
60

48
16
t4
42
40

84
a2
8t
79
78

4 .70
5.r5
5.62
6.t6
6 .67

0 .94
I .03
l.l2
I .23
t .3l

l8
16
14
32
3t

76
75
73
7t
70

I -2t
7 -86
8.52
I .23

IO-0

t -45
t.57
t.?0
r .85
2.O0

68
16
41
L2
40

29
27
25
24
22

68
66
61
62
60

2.t6
2.J4
2.54
2-76
3.00

r o.8
I I.7
t2-1
I t.8
t 5.o

2t
t9
I8
t5
t5

58
56
54
52
50

t5.3
t 7.8
19.4
2t .2
2r -3

3.26
3.56
3.88
4 .24
1 .66

25
20
t5
lo

5

43
77
30
22
tl

30.o
40-o
56 -7
90-0

t90.0
Infinity

2
9
6
4
2

o

6.O0
8.OO

n -34
t 8.00

. 38.00

lnf inityo o

'-:,,.'....-- , '.:. : :.'.1.

n
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t1treatment Hydro" Cond Hydro" 6oi1 group

contour good

good

falr

Poor

aontour

u ?

2land use area-mi

Row crops

Rol, crops

Psgture

Hoode

26141

Row crop6

Row crope

Paature

contout

B

c

c

B

2

I

I

I

nland uae treautrent Hydro"Cond SolI group A-El

(1) (2)

2

(3)

good

good

falr

poor

(4) (5)

2

I
1

1

CN

(6)

75

82

79

66

B

c

c

B

Q-ln qxA

(7) (8)

3"11 6"22

3"30 3"80

3"50 3"50

2.25 2"29

5

l{oodB

contour

,2r] 15"81
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direct runoff 15.81 c
= 3.16 U')

5

c

a

16 
" 
39+14 " 75 Re t6 .)9+1\ "?5(3.16) 6)

cA5i6

6)(5)

?40.9

516

cf s " fi:a 5.82 cms.
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15 riufiruor{n r iI+ iu nr:'tr{uludnsn:kv1finnr:gqrfruu'r eeF mdl'rdt[ ri:l

t . r ( .Y8ru: ct{uo!a.rn1, tuu1ffil'la! r xlnu 3 ran t llntna ?u

4tU
9.3.2 n?1il6inUnir CUUl'llit A.: 1,{lSU1ttu1

nltn-1U TIl 1: SUS141{fl a\tvla t VU lt R'IUTul,l m 1[ldnltA { Booghoudt i
< ots.Klrkhao 1110 Glover-Dusa tl{1flno1?tl1ufl?

trnrr.rirqufilYrvio: vurud.:rtrr6nnrlr.t'tu6uurn rrirln qcld:cscilr.r
ci

rclr21.fla: !u1urllnfirdirac t UunlflJ:vurinvialftrrn un\unrotfruGnfl!finsa.rvt'alsida

,
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alnnaHn{u
i.

t. dYr'ldo: vurg tilu so11".go" dralne n1:udlT.nior culufinil'ln i
csili"lfi:stTuu''l'ifi collector a."rrru nhnr'lufrru 6a coltecso.5 ovd'oltln6ntrn

fl rrrlu dY?s uit{.: ruiuso r f,'uu rn flu r rn r un.: #u'

a. tYr#u6',rair.ruia#uiuirln'rn'itrb:vursrflr6u6'.:firirnrruuiu"rfla.iiru

5.rlvrfin seepase ornfiufudr.:'tuntflrurluvia:curulrn ni"l#:;n'uutrtCthu6'.ra{ruia

yia:cursnon{fiag funr:uirnYrfi'raonbryrrrr,fi'annrcn-u'rs1tdl6urcldfla1i6ril#nrr

3. nr:f,irdainurn .r nr:ui:htqn (trench) msnr:fl.rvialvvrilfi
. l{ "lI

0 
,lU 1nB.:tUUnV: 1fl 1{ tua g $il\lu.lfl U

'lunr:niununr: vucu'r..rrio.!ub: gurucvda.!u'ldooirYrrffr.ruuurf,lr:rur6"lu

i ../. .Ci 1 .'tun1ilu0[nacuu.r iMaan[i]uNjn{ q fir: i, u c?ir ssa orb: vu rsvl'n'Tl nukYe rn<n:ovrJaa.:

lrTritun-rrogurnr5rrrndW,i'u t,iu'to,t5,zo,z5,30,Iro,50 rln: riiufiu uov'bTldrir

rilr .r rYu'luushvuijn.r

9.3.3 mnor{udtgu{nnr.rmwia$ns Braali.ent

"lunt:aanrulutvuuvlb:vuludsduufinrtrnmtrga{dsfiurnbu Inu
6i/<.
tra&fl1rr1rrdfl?rrlnrn ryrso.:nriu: v r yrfi r-fiarYorn"ulu"trtr iRnr:nnnvnounru'luviaa2rr r ir,U

muvrnvfro.rq.uro errrutfrsatu'ru:v&1o o.& run:siaiurfi qcldili'lfirn'nnr:flnflunau

n,tu'lu?ia n'niu r fia'Ifi'r fin eetf cteanrng nru'lui,ianr:1fi1:sls{riqrnnnralnrusait

firdlas'tfiArrmrarnso.plb"lndrfiu{rtJnrrilarnrvrra.rdnuru4ia.t:vrnfi rrumsa{violc#a,r

. ..r ! c---
1uqlrilsllauo v : wrru"rlrtlu r rnr gurnsb fliaocaru rom r16'e rn6f, ,sa{ Menn lng

I r,rllrrn r:lnu r ilu rurun r{u''r r il ntlirilun r Euiami

dn, I'tanntng a-* ?sLzl3sU2I

- Y ?. a
Q = of,i1n1::culuui - u'lat?,y.t

., - ftat:cRlafruoor*r1ot dru:-unbiurerunvvianounin rir

:8tlTu o;01 fi.r o. or?

firdnrlrdnsa$,ia - u2A

R hydraullc radlus U

n
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R

s hydraullc gradlent

= (Y,k,"i
?,au rilun - r

,'^, (d.rr|r''t
o.rr, f,utt"'l'

A
F

P r{u

av16' q

a

n1

as lfl

n

a=
0 "014

22 "26 D
8l3sLl2

(s)Ll2

n

(1)

nt:a"turruutzursrgo{ila6u r H ruiayianaunin rYrlflrir " = 0.01t ovurldl'crndunr:

r rYrftir e uns s rfi'anrrudvnrnuor:rrrrfr'lunrrnrsulm;aarolvl{f,rrlnsflJnfrd
d {."- i

Iuil 9.t 11 tflrJ1a1nd n1fl 1

vraY
draurtm- r : vuu: sursuhuuruln{ r 1uu0n'tdaanruulnu'id: vuvldr{sa..rrb 30 t n:

n11ItJ1?!A{}l0lUU1U 2O0 tllnl fl21u41flt}tga$40 0.101 q.lfl'IU?ff 1l,1.l1flnA0lafl1

s( u qq
f,uJt vfivlEta{n1t tw'luu'l 7 aflrrnlna2u

2DVl1

a - {ut:vRlrfta.:nrrrrr.*'.,fl#

7 (30 ' zoo)
1,000 x?t x 60 x 60

-1, ea .
t.681 xlo- t liu'vt

qtlnaflilonaunin

e1ndml: 1

u?tufi1

n = 0.011r

Q = 22.?6 D
8l3s]l2

r.681 x tob = zz.z6 1u19/:1h391t/e

4D = 0.0553 !. ula 65.3 xtJ.

raialnulflgrtnirrt grJfi 9.r

e = t.5or * ro-t l3liurvr' s = o.ro* = 1,10-3

ctnn:1r{ n1 D oHlvn2l{ 50 unu 70 ts,r.

.'. 1#iionnn zo irnirun:
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n1r r dansu'rflyia1rftflrri,finunulfi'orn6nrra.: Hannrng ruitfrri'rfin"trnuldl'lritrirrYu

uuleurertslusa.:ii#Hinuru"tu#a.rnarn'b{r fionldtu.uruorb6'oi*rn'lrrrh'.i#niu?iu

lft"lua'ufuiiahts.*t *.rrlor5rui'oria rtju ofiniutulfi cs.I iairun:'hftdlia

. 9.3.t+ nt?oanu.ruvia: surutnnneir.: "l

r.rnfub : su rsc v :-uu"1 r fr rrio, rn#r,l n rrJ : c u uu 1 {a munlu{ndru
{ Y' - v a-' iuhflru'orlaundrrJ-o#*irarublunr:oantuuvia firrilutWl0U18a{I0 fl.:UilVlfiiJflOaVll - ,-.i-,.,-.- .-- -.-

f ield drain ovoanrur,:"1#riafitMn rYirn-unaaRuuxbd.rfrratir.: r ldriaunn zo

irni t ln:nnannr1lJg1z 2oo rm: JYrnb rft collecror dralns n1:aanuJuavaontuJu

6s. d . ve | . ,g J'-
lfimaUgUlfltlnnnl.:n nA Oag l 0ltrun1lMflt41ilnll t'nn lfla llll1€l1tl0.:h0nn8{ fi.l9l?4s1.: 2

oiratir.rfi e 'lunr:aaniuuruuu: cu'luuv1 tYr"lfi ti.ra drai.ns ri.:arnflu cottecror
,-

dratas tT{d0.:61U?i0ri collectors; fleld draln€ U'l? 3oo ttflc eOO r!n: tYf

R?Tnml !a.! collecrgrc rilrn-U o.ollC drdlnage coefftclent rrirn'u 5

imR r In:da iu e.rilrrulnga it co t lecror dratns uasn2lrgtsa.siaugins gurn lns

nlrrun'hfldilasu'rertdnEertrrudu sotrector arelns ti,iTYu t5o in6run: n?TJull#{urtfl

tE.! eol[eetor draln lr2oo tltnt uaglut,g?i1{fl4{ fteld ararne trilYu 5o

uu'la 7o i,.

trnl

1,20O ll.

200 lr.
I

16h 1
- .1 " ag{ .".- x

e lnsauBlln'riua tu r ruuSu lRRi,u

q
3O0 x.

qc
50 il.I1

q
2

3

50 il.

22

23

211

Bradlent = O.O5* = 5.x 10-4

50 tl.
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UYu:t|tlE)n:1:yu1ul.l'til.li{tJft q dur.t:c8r
4 ,a {i
6gA.:n1l:CU1UU1 x rr.lvl

=( ) (1,aoo , 5oo) = 3.\?z x rr-a ,37iurfi
1.OO0x2t"60'60

ernnfT{ grLfi r iYr s!:adlenr = 5 x 1o-& fla.:'l6rbgurn rroo rl}1. rrluvrbrruret"luni<n

alnrudl.tuu 9.9L * 92

fteoo * 3oo)(5e1] 'i;66'-o ,i[--z.-d=-ed

= 1.\ti, ro-3 l3/iurfi

dlacharge iltl field dralne, (9, + sr) oulmoiflr collector aratn ttfu1R r

1,200 = 24 ln
5o

- sulevb t dnqnr{iml"u collector draln trflfl t5o ut.
.ri,'.lrnnirriSrtfi 9.1 ilbsu1n 150 rru., r = o.o5%, drrrl:orn1uuv1'[6'3.r,19-3u37iu1fi

r-a.'. ai1?uaquu collector - fl?ru-efl..rdagowiA = 3.,1 x 1O-) = Z.t 10
-1

UnBY-{nu1.:nU I UlnU 50 lll7ll

.'. alu2uafiuil coliector draln r

q 1.4t7x10

usius1lmfi r fir coll,eeroi drarn tiluln 'l .'. 'td = 2 1n 6o r rJu: vuvil1.! tl,i'lriu

a x:UUUr41.lgE{}40 2150 100 trnt

.'. "t#lomno 150 uri. s1'r 1oo rrJnt

, - { 'i' . <- viamnolniuarinvrb zoo ur. orn3ufr 9.1 tY1 1 =,0.0516 lfl'nml16.:qnm.rvrb

-? a- .l
= 6 .6 , 10 J Nr l'rl]1vt

. ' . s'1tJ?u1a

td rr 1n inrilu:cuffir.r = 4' :csr,r,ir{sa{via = t x !0 = zo0

.'. a21Ju1?sa.i A 2oo I. = 200 - 100 = 1O0

, - { .r.4 . a i- uafiJ1n tnsu mnna 0 25o xx. alnnllr{eufl 9.1

llfnrru16.:qnm.rvia = 1.zz', t0-2 l,3liurfi

= 1.22 x 1O-2 = 8.1+

fl?1ilad.rdngo.txb = 5.6 x ro-3 = &.5 1a-----------a
q 1'\\7 x 19 '

rrlnl

trnl

aluTuan

1.I+t7 x 19-3
QO
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1d e yr inrdu:vusflr{ 6 x 50 = 4oo lJ.

a?1xU12ilbUu1n 25o uu. #ld = uoo - 2Oo = 2oo .

nr:niuxrgtmrn$nvn?1Nu11ta.i'yio coli.ector draln nb I lutinlu?{u

uiru r du rn-u r 1rt16'rYterr: r.reia'trJf

3 t+=2 lj
o?11lad\rdos0.r o dn:1n1:tvuluu aiu?u.aa

. I,
n?1 H12vlouna{ft1l tlrfl:

na:9u3141.:aa.:

(u3 ? ,tyl) :vurB (u3/iurfi

1 5z

150

o0

?50

300

J50

00

3.1 , 10

5.6 x 10

1 .22 x10

1.9? ,1o

3.0 x 10

4-3 ' to

')

-3

-2

-2

"2

1.4t7 , 10

'l .t[7 x to

1.t47 x 19

1.4ll7 x tO

x 10 .7 "ZO

ztlil2
1.5 ', t
8.4 " I

13.6 " 13

I

I

I

I

r

i

50

50

5o

50

50

5o

-3

-3

--a

-)

-3

-3

' 2x

(r. - e) ,

(s - r) ,
13 - 8) x

zo - 1J)t

2l+ - zo)x

= 10O

= 100

= 20o

= 25o

= 35o

= 2O0

1Jl+?
F'
ps
a

i

1 .Irtf x 19 .? "29

(uu. )

1fia

$d'loUaYn.l1iltl'l??lo.i .oilector draln ec r iuu tilu:illd'dgil

0 150 iJ.-1oo . ,, 350 ilil.-350 ,J.

t
I 200 uu.-10o !.

1. Il4IJQ1U':U outlet

e. 'Ifr field dratn

, a5o ux.-zoo r.

p 3oo ,Ju.-250 r.

uauuf,n

9too ilu.-2oo il.

9.4 n1r11{Ur2

n1121{[[il1 Eeln, collector USU fleld dtaln n?f 21.:fu2"hxn:.Il4{{n

dfrqirJufia,!rr{uurlrt]fi.flfftf:-etfim.rnrrulfiqlaufi'qn r: rm: uauavdo.tnu1u1u21.1

uurlrta{nimr.i.:d'.rfi1:vRnBnn uavrJ: auo-rrlrnfi'{o lqp'lfiaa'n r nM6'.:f,

811 tlflU maLn *,
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3. rrltturlfi f ietd riratn lfitruluurlornn2Tln1atmoa{ ud\ffir'<o

rr . "lrtruu r u^si n lilq'triflvl'l.lgo.n4 1.tui6, r llfl 16

<i*-.q
5. Uff l'. AU \:(1 1ltuu.: t.:a Sfi A.rx,l lllflllgnl l1n

- .; i i- - y -6. an r ou.rrr1i i1.iuu? i{f,Ia\:?l1&H1.rui6::!61n

z. mdnidutarnelnraiu i'.,:qvyrhlfirduri,rriaafr.r6.rfu uiari.rui1.lt-nullwu
!l

:rrd1uEi6.:

n ? 1Nn 1fr r ?r?a.r uu rviarla un'i r o . r oS u rnfi''r vfi in r : nb,l fr.:1#a 91 u r v r-ru

tn
atn cmonll"luurtYtrrrrurlatr'lfr nia..:l"n:nn q'.ruar"lfrnlunrer r nsa {ialein'lurrn: sdui
tfil'tCf usiflo.re'n"tlflonLnir rol ra.:rf,udrnu6ner.inru'lusafl'a unv.lu4nn:illve{a.rfin1u

-.i
a lnr inu r n$naonruru t : tu r nun'jr I r {u6 r rn: lnvtYrnrn ufi ntjocC[a {iurutfu trttdruur

riu Inu'blruftrt'tdr:;dutiulnuruYuurusinvm'ou rianv e* morfluar'rrtu6nn1{n1s1u0a.:

rbcun:vrY.r:vriLs1fl ril t fl1il10Hluuuriu nr:n'ar1llnlnrysa{ilaAnlUlrn riu arrli'tr{rfia

n1?nnnsnaunluluria unvmilfidn:.tnr:lunnru'luyrbanfl{d?u n1rr1.rlru?x'aey#a.lt{u"n

rtltnuurriuflaun'i1 ao% m.rrdudrgufnnl{m.rx'ounuavfia.ilrfftr'lfirflruurrirlauI

urincilauoa{viorvria.:urfli{rdruurrfi&rrJu:vusflounjl 5* mlrflue'rdudnnlvrlulum{ilb

g.5 diam.rnrt?1.luit?2crfiJraJ1gul

n1r?1{uu?:vrru:vu1uuv1 arcu.j{aanl#tfu r ur.nrn'.rg# s.z fo

1. lrlr,JrruTl (cridlron or parallel aytteo) tilu:vuui.::r.ruur'h{

fteld drala tr,rfurYiiuh;#.rof nrYu collecror u;o
{

naln n1:?lilttu?tlulru tfi N1Y

- -{i<'tl"Intunu i t,rJ#r- ruln.riptir.:uJugufi'u.ra'ul l,ng6uirirn'rrruiu"rsosiudl"rrr{ra
{i'

n8amul!

' 2. tnrud't.njor (Herrlngbone eyotep) ,rJrrr*doraoore'lr{ treta
u . < { X . .'5draln UUllln-ijun t aU{vl iqNnu collector }ll0 qaln n1111\tUU?Unrutfill'l!f,fitu tU

ntdii.t colleceor riio ostn aqlufin'runu tuurirf'nriuntdd.: collector uia ..rr,

aglunluud.rnlfictnrisa.rnrntnun-nm.rfrd d.rlw\ltTdlrr:mJ:-u Eradlenr so.!

flel.d- dratn 'tdorry'o.rnrr lounr:Uiu1ili-l flerd draln ?I"lpttYu collector

Uia Ealn
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3. :wulfi,JtuJu (F.undom eystem) trJu:;uufi.lfltuu't'hf rrera dralne,

uto aarn ogutunrurruisi.rrnlrs.{irn-unnrfif,urii'.r'tdrirrurfiuna'unfoilrr'n'ra1innru.qnlufl{ufi
qv

ul t 2ortju

9.6 ?tq0afia (naterlala )

itqmif,,r rlarhulrniuil'tgyioau r $l 1 ( c lay t r re ) rianaun inrncilbfl sr{An

viofiutnr qcu'r?ilrvrrwb'uov 3o rfruiurn: iflurnr{ueirXudnnr.rn'r.: r
nU UIVIJ'i& 5 n.l 15 tfiJntlm: anU[ fl1a1aa! I ili.lvll ilnlu!ttlijsll.: 1,1:aOJU]I collar

d.nr"rrv"t,ra r iirvr'aur<da.r'ir.: (openlng) : vir ir.:yiausa {rreiac}io flbau r Hracn.rrueiadr:

r oiuav'iriryn iour, flu,YotrA,

vrbnounipi u1?ululr10&r'auss ro 0'.! roo rfufirln: surnr{udr $udnar.r

#.tuiuu'rn u fi nqufr ..r aura1uo iwrnlucndtiof; u r r r yionaun in"tri r ulrsdimdl v iffluAu
'.$!.

furrJun:rruiaiufi-ilnr;,trrg.r u1luar{ryravrr.r*':.:rrt:su':rwrbuaa{rlnagrio

vrbnarr6n d,cnjiuil't{6a?io pvc alrav ritruuuurn'a, itrud{ r qrv If,,Ihfl trru'r

l'narflrilo -rliaufuuduu'inel"ti 0u (corrugereo) !t6rvlilvda.rt{u"r'tunrflrub ilaruruuE.:

r iuuqvutviouasuiaertu 5 r ilflr d1lfiuu'orlrJlJ corrugatea t{.r rirruun'rab,

(f textbte) acfia'r', grr roo 6.1 eoo rmr lnufiunfufla?.rna! rlqcliuiillfirb
. <Y -aldsinduuln [fi :re rrl]uhurin r u.lunvdua?n'Iun1toufr1s

viarvuruulevfia.liamuu6.:rr:.lrfiu.:nafiaviuu"rurinuJn:cilieiadolff ust{rl#
. . . rg, u . u g u d' -n:vnlsior,iaiu"nau"nta.!frm!fiJu"minn:vu narnrniolin:nnfiUfril6'lurrr{u (impact toad)

rioirrfiiagttuvr'n{u .r rdu rlaunr'r r r.in uvnarlnn'n:vrinbriarci#{u*1ilrinro.r6uu uac

usrrafnss.r inpect load tYrvr'af,.:agiin lfrvrinvrrn:rylnbnbqviudu"rnrinsa.r6unrtfiu.:

aglitrflu?

9.? ntlilsladtv1rfr1iia leotry of vater)

ulqu'[nnrd1'hJnruluriaurlria.ril...l:cfi'ilnviaura.:*siavr,iad.ruiurmvia 'l

riu uiauhvlupr*'ri,rbmrs6.rfi'rrrc#r'luriaoara6n ##luardrvianslunrdtvrb'luuiurr

urnilin rr.rsi:ueir.:rja.lvio lrrurtniu{rdavir.:rsnl'r.ffbocilrrnir :vlnu ! f, Cao'ir.,

qc'lftn]rn'tn$#?usitiiflflarfiu rdu t1rrin?nrrfiuaqnlni.irn'nn1:rinur"i6'.,iru lfi'tri



!uln$a.:ncnairyl:rs Ca{'jr.:fi'a.!'lffiru',orfinvtjqo ournta.rdolr'r.:il'rn'nornurrurlr:,

rrao,.tu.rriorj*mrrlsin q n-un'rfislnou#r qrnHnni:hnao.rrru.irfirrf,usurnrororiuoan

ra 2 ui uju 0?ru1n 4 u? a=nf1n1t'Lr4nri,.luirfluaasrrulnJrru.:35 0.r 60 rL 1t6?

u,flS! I CfiUga.t:Srn U1tnflu tlAvnl ttli?Ju'l9lga{gA.: ?1.: (opcning) Aft[]11f,2 Anllnll

lunsa.:u'1rd?borlrt6u,fi,o ro* rridu ,oiY.'lrn:d,fl'orr.:rblnu"ll6u:au .r dafirir
.Y . 4

n?1ru1u1ta.!eru6.: "r nra6.:nT'riru:auuan lcu'1'l#a-o:rnr:lrrnsa.ruirdtia,fi'*.u#,

rdu tY'rlrt:au .r nbfifiui'.:irirnrruuruvr?,a.{6udln.ir6rr:auuon sl rvir a-nrrnr:"liln
Yu. ll o . !y,..'.,." j i- \gainlltg'lllaav thrlt i.r lijit 2 r]t1 ti.llfua.! [ Junl:nn ?1 lunltxagr rJiiflt ln 1tlfiBoa in.l1

rflrvia Inui6nr:'l#n::auiau:ru doiriror.rrlu*",rrariudr:au r yiarilun:rnn:rtr"la'
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2. fir1ng6! 1nn:rd rsl r6nn'jr
gnnua.raqn,n6u ts% rdnnr'r

lauha

9.e nrtfiu:ra'ldrarrria (c..r"l envelope)

nr:1dn:rru:ru'latt{:au r }io:wrs riun'jr en"elope rfianrtrlrfi e

au1{na
' * .. , - . d. r {

r . ti'i:".0-n:rnr:lrasa.ru'1 r frT,ia Inuri'l#ui r rru:ou'l ma ga.tal.r m?,u

s.{.
uiqtl$ar?irttadgfllndu uncs".!rfirrrJ:cirlGnrftga.rrurnrdudrgrr6nnr.:sa.!vio6'ru

, -) " -e. ulitJti ulirnirfl :0.r ( f i r ter ) Iouliluar'htoqntaiufl ransnaum:rt
<td

fiiart'luauta-unmntnndrutdr"lrlnrstuila {.lraai'hlrfionr:qafiu (crog) nru'iLr?ia16

1un t:aonurru enve tope r dal#n-uiuluui l 2!'u'ln .r q cda,laanruJutli

$ratn;'fi adaa'msirrfl 'rsfiulas'ltha-nrnCIfti.ril

- 1: !u1n?D\:stinlnQ:2nvl 5016 .taqn?1 = -5o = 12 n.t 58
fll1aga{aqnmflr 50$ rnnn21 !\

!so

tt

o.'5

Dr5

o't5

Da5

12 O\t q0

rlaunir s
1a

3. !ry'1ffila.:1llu1nrylSu lrl !!!!!f{r
llulaEa {aqRmfru?l 85i r8nn21

4. Gradatton curve 3a.!AU (baee araterlale) uOV0Ol

envelope nr:avsuTJrYuInHU: ctl'lo,l
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St.lE lrra 0istrict
John Jonas
rB5. R. /OE.. 5t/* Sec. A

| !ase Soi I S8r0l!: Io. I 4 to 6 Eael

Pr ope r ty
Loca t ion

Proposrd
filtcrs

0rtr
Io. 2

ll o.

l( o.

Xo.

I */c €raaor Ptl
1

3

l,t4/son Pil
Jocob Pil

tttuttt

t/2 1/r I,00

0. t

20 lt/t 7 t

ra

20

!0

l0

a0

t0n
0.ot r0

rtEflrr I clt- lxl Lls ts
lctaar ( rrl.(i alrr!rl0)

!51 flr. Lln.

=

=
Zffi

v
LIlo'50t tin. tlr.

+H+{+
:lst fi n. Lln.

40b

!ltr

Fi/tar i/o. J lils
lhc basc ma/€r,/:a/
Curt/e bz tle,. //?an

/or2and slfou/d
lc ilrcd as /
and z da nol fo//
t4ilhl/z l/zc /5 arzd
5o-Z bracke/

,rtrrr- NO.3

1

F ,TET X0. !lls€ I0. I usE x0.2 fILTET TO. T FlLIEI X0.2rtcI.
lrltYs ts

t t/7 o o
2 2
44 r'6 o o
4r' 90 /o /oo o

! o o 9 99 /a 2A
ta 2 o 99 3b d43 3 3
,0 7 o 99 87/o 23 26 23

6 /b 44 7A /oo /o 97
6 z2 24 q4 2 99
a -tu 4 98 /a

,00 34 Z4 too
23 a7
5 92
I 9&
4 /oo

du 9.3
t.

n 1ia t RlluutulRounln Mfiutlasnl lfltlasttilfl{ nllaanttuu envelope

!0

#I
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5. ?ru1fl fla.:nr ?n'lvfi erulda-a.r'trir n'u r ] f: uaerureM: ru r 6nqn6'arlo

n'jrsurormlnsun: {n2fl I ua{ I oo $nsa!fia {ldn: rnu: ru ( enve tope )
n! , Atslau i vlam].l llJuaun?1 3 ux

-in1t08nuJu a.i:lJvl 9.3

9.9 n1flya.ln"uuu'Jb (P:rotecttoo of draln lines)

rt'a : vu rmr''rn4a fr o #uo ro.i w rsu1ifi1ii6 r do.r q r n

r . ia.rr'r.::ait drwiaourntrrq]r fiu'i'.t

a. uuria'trin:.:nn 1 .:B "l
u -4 I <

3. fl'l1;l'si 1fi t ilgaivlAun tualnltultfi n0 e 
.: I fl1 9 alnuu?fioontUru t'l

<' g - i. 
"'rr. viausrrr frr r io.ll rnuirfnu r: vrnil rnnorn roia.ld'n:nn.tuuuvn'adfr.r

r q {' r ..r
5. ila l0nn'lfli:nn?A{ (6cttlenent) lua {Q'ln:1ul1n't&A

e. fiurru r frr'trJnruluyia r n'r,#unucnffiuiln:b.:qn

7. aon[uru envelope'lilralrvdurYuiu

8. sluh-rl{UA.: enve lope 'ttJ 
l,flX1SdX

i,
fl ne1?!1a1iruuolaacua.$nir"tfi nun1ln: ?adAUadr.ro'lYru "lutnrilinrr

nbo{r.:

9.10 aml l3nmJ

- outter- arsac tiiuruJu sravlty uiatuu pu.p n'ldrog'n-ufiri n-nuorv

4frJ : v ruc rrncfirorilt.,"1u"1ua.r6u

fittfiu gravity outtet "ludrqJalutoflb .(outlet pipe) qtdalrrfu

ilou!".rstau'r{rloufi4, ro r1n fiuaan'lu'lunoa.r lout{a{ruda:sfiru*11unna.r t o'{ e
Y, < '^'

l{n outlet avfia{'tNonu'} ?rl nldm g.t rjtsnou
j- vo o d - u- fr fi.rurn= rdu ( Su r f ace in re t. ) rihfl 1'! :-uu"rr rni :Fru'bT'liln r f,1'liln1ulu

n'u n+fi 9.5 u;oalaautiluu.lu bttnd ir,tut 601fln:rrnr:ruu1,rfiuu"rn'rfiu ultv

lua airrrn : r nv : ra ua r lvin iia a.rqj ilo : vu re fi .! gurr"' s . o

- Junctron box t [lua ror:dir.riuoofinln t 6ouso.:uurviasir.r 1 rtnsld
. - a4- - j

d1r4r'u r rMnnnsnaw:1Er't66'lu n.!?'ilvl 9-7
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- i'lanhol c 1flsiil:"un: :qdounlt'I4i.:1u?,a.ri4'o:sulu, n"nnvnou, lJvlf
dru iun.l'tildaluri:na tadr.rvrb ( c tean ins ) d ni manho l e l cdfl.ruJ J unc r ton

rd
m.rna ?3ur4 9.8
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PPOr/Of 5Uw60V€ €/4r€
OP /PolV aPAnNG 70
fxctaof PoofNrS

/'rtllN.

toty tvlr€B Ftot{

ouflfr

OPIlN

P/6/O tl€rAl P/P€ Oun€t"

OPA/N

ilfru PiPf auru€r

arcuJ

€XC/|rAfE A Olfclt AAC( IO tlH€R€ CCvfP
OY€P f/t€ O?liv /SHOP{ r4/4il Zt€€r

*/-€xcryrr€oart{r o/rc/t DRAIN

rtlflVl PtP€ Oanff

g4FlIL
C:/ A:/

ourt€r Dlray

,?/6/0 Mfr4 P/pf OUn[r

ro PPol/of l,rlil/iluil €oy{P.
PIAC€ FlII OI/€R DPA4N

t{€5 r4lil,?'oF coyep
OPl/N

a'-ORllN
cpo56 s{cr/oN oF Fltt

U$€ U€fil PlP€ ru,?A.ffCilON rul€PE
col4P ot/€P op/4N tf l€9:, 7//4/( 2 r€er

t€ss Tuttt z'oFcot/€t?
OUft€T,,?

:rti s. ! Outlet r0.l r01EU1o
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/r////Yru//V ,4RtA IPOA/YO //Y/ff
//Y 5OO - 5'/tr'//Y/t'/U/Y RID/US
FOR 5OO lRfA

sfwfR P/Pf

ABOrf ru/S tt.r/o,v

SEW.RP/PE

rE OR TRUNCITE Of
co/Yf A?lrf fof/rAfll Of
R/JER s/Zf

\
N

N ORA//Y 8El0W
rH/5

f-ARI/YCH SEWER P/Pf

til; 9.5 fi:"uuiiriu (sufface inlet)

rlm 9.6 Blind lnleE1

I
I

t-
I

-+ orfiowo/Rfcr/0il

SI()NE ()R C(}ARSE GRAVEL

GROUNt} SURFACE

t)RAIN

.l

----t

:f:E:
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COlIP OF RE//YFO,?CCO CO/VCF€fE
OR A €TEaL O,?AT.

o,eA/NS 0F
l/A R/OU€ S/zfs COn / //vG
/N FROI,/ D/TFE,?€NT
/fl/€1,9 A/uD FRO/|'/
D/FFIRENT€/D€S

OAn€f O,?A//y cAPAC/ff MUgf 5QAA/' CO/t/8//v€D
CAPAC/rY OF//VCO/1'///UA D,?A/N l//V€i- f4t
EtEfAf/ON oF r4f FIOW l//v[ Of OUrLff
ORA/N /t/USf BI €QUZI fO oR Afl2tl/ THE
Flot( ///uE oF rHE Lotl/f,r //VCOUhy6 DPA/N.

a - l'///t///,/A/A Of /8'/'1///f/Y
U,'€O A€ €ZT TPAP

M//V/M(/lr' 2'

clil af r/tf €fcr/oM'
o,? cory€rRucr/oN
oF 8,?/CK AlOCK,e,
CO/VCP{fE OR
coppuolrfD P/Pf

ColYCRfr€ 6offort/

\

Z

:rtfi g. z Junction box for arains



CROU/VD l//Vf

PR.'AST R€/NFORC.D CONC,C€T. COIZ€R \

coil€rpucr b/A/.t€ oF
coMc,?€T1 a,?/ctr a0c4
cu,?v€D €fGt/fNI oP \

\l\

$

,ft{/fp rLf

t\

AtltUY€ USf A Co/YCPfff A4€f

aflf ,rol/D cot/fR of /RoN oR PPfCA,gr
R0/N1ORC€D cO/VCRtfE

l/A,?//alf \{\
N
\

e\
\
\
\
\
\
\.1
aO

N
s

COIV€rPUCT ilAll€ OF
CO/YCPEr|, B P/CK, I loc(
cuPt/fo ,tf6n/fNr oR 2!o"

\
b
i\
*€trvfR T/lf \

\

lIWAY€ U,'f A CONCP.T. BA,gf

our

r4/N/MA/V z'-o"
€QUlRf

DRA/N5
/NCOU/N6
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rlfiI 9.8 Manhole catch basln or sed j-Eent trap

t-
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.ljrtl 10

c i rt6n1:l: 1sui lfraiaJolrndaluAurlalnlrjiuilI.l;urnfo

&iirun66ulvi r nfiarrua{n'rulriinnn'rlou r ndaeiafluqircl6'urir nfi om.t

unn r iurt rurnil r im liuna r iull mvlt r dt rr tYr'luiuui r m: rnfiti r ndouuagllrnrv

ui'lfienarintra.rfi dnon.: rn: rv r'riucvidnrfi ufu iu r Frr ( sar rue ) uioiurir.:

(attart eon) rnn'oirjiogfuiruarorn'af,u,fi'uor.oann.rdnrsn'rur{tRiunvnr:ryfi.:

m r uitrqn ru'luiu r na*afi ]ua g-lu,r"rda:l : v n 
T u rtlu r ai us v r n dan'ira gl uuli'.rlun r fir

r {i. A a r { c q . q { . d
'tlltl.lilUvlu:t10lt{U'ttti1l[J:Vtl4fltgngUlu U0m'lflUtn n1lnl{43-UJflAH t nnflr tfl:tCrrri

itunnn.: rrt1n uvlrtuqvdcn'r.! r ndalu6ulnur::rlsri r na'oocnnocarulnuusrr,,lurdtlna

u rs Uq< <u.d 4 -^ {i , <' oJl <
n.: lUaH tllflUnUcn '1 a.: tUlUuaunllunaxf, Hnt?U lUttUvlul.:Ult{ t.l luul49l'I14lAU: t 2ru

'.u ct o .-. dn {Jrlurar ovilryurria.:rnoatuirurYrl eirulu4irl:vrvrrtrtnurl.tud.t fiia'lursn*ur-flau:cil1u
<d q . <

lnaurnfiJqultn8a rugnj tlr:1v 21iltunnfl{ildiNTuiaun I rnr:: c rus uvlfi:v tusaan'til

arnauawi r a1d1rnsfl 1ufla.r r nn<arlfi !(u'[{ui r ior:rnfi sfl izuufi r6u "lu r mf,ufi'

iflJ:ul41u lYri:il-unr::cu1suv1"tufiavni1firfin:vinruvrlffiu6urr{.raglnfr I riuir;u

ni'trf i n'n c ap r L L&-y r l se uh r a'ld r r a v R lusa.r r nn<a r afi auu'#rlro rnrffl Cfrnurra glu
. J.

ul l au:1ntro rnnnr::v tuuga.tutraantlornn'riu fiavni'htr n'nnrtf,nnvnouga.l t n6advdu
{" . 4 .. ^ i < e a <

rlngu'turr? r 2(ut1nrf,uacH2mt -[urdnflavnnlst 
Uuriu !nao

10. 1 rffiign ga.r rnfu'tuirntiisf,gun:Gu

'. i s - d. { -{nui{ tlrumr t nnoll9lnnlcrugafluunc dd{'tr

1 . ona-n: lunva rurun r: gnuhtio sfi g lnrnJnfi : rnnnu*rlnsi6 oa'os r s

,llui*d.riorrlrfilf,urlasniruvl'lu:rnfig u"i'lu6uqvilriiurf,ardam.r:rnrfrrtt
{' < -i <'.< 4

tuotc'lhiifl msrifli=unnril.liu riaGuilrndancnluuuadrma cflihY o"rotr"

pressure 'tu6u5.r#u rht{nluunnsir.:sa.!42fffuta.luv1'lu6uunslu:rnfl6u fioovgnu'r

ornirt ltOltfiltir.r'ldrr#.r,.rruurnf,u dlnarni r ndalu6u'luttiutannfi.::cfiuufi.ru(rf,gould

dtr:ngrnrtrlrnAulfi'rns ritlfigrfi'srror mvnrulrt'luvriqn fi.ru:h'riuovinrtrf,ua{

uhdnu
. i<- r rz. ilrililn r ;srovoluJuadrr.lnavvri'bTln:.rs(fr{sa.r?ru tnriuov: run'rrtr
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utiumitrTnr:rna'o#roor".uuro.nrrtdru6u'tfi'nna.: rda6uu#.:ovoud'rrfludausfi.: ni'lrt
. :? .

R1fl 1 1llI'TU 140 \:fl uann.:

3. r n'eln 1 r 6riid fl a { r nfi a luu iulrufi r Juiuriafi tl r na'a gi.:neir rlfi'uri Iu iau
.i . t- o "nrEgu naorrn rrrflulr run'r{Iirrurr rdu lu:bu furrJuirdmsrfiairJu*ru:"ufisueidYr
.lq c u r<r l TE{\:n11 2 r{1U-tud1u.lld aU t UUAUfl:',tUna t

ro-e nr:eirnrmlrc rrmAu r na'a

.i". - .t < .r
ilril rfludurjnfr qviunn rSuru Bo% i4ioil1nn'jlso.:'todauulnif,u rrln'sulfi'

(exchangeable carions) r na'ani, ua'a eirr"tuqio a rfiurno'aaa.rulnfir iurl lJundriuu rrny

ftJrduil InEdiuswra.:1{riu&rv6'0.:irlaun'jr 5% trotladauir?n#.ruusr ilur.tnilvirtlniur

rrJuririrs'nrIau rir pn rJ:rurcu z-s.s 6uairulrafivr.t:vnaufrruladaunu (antons)

tarnaol:6, {nrrin uaenr{lu,rn urtn{oi 'turnrvr fiuln6dr ., llovinJiuttra.:rnn'a

rJuo{drmnrzuufi..r usilYrirndauuog'urnriun'!ruJuiurnda d.r<trr:no"ruunu:vrrMra.reu

t nno lflfh:rJ

r . iu r 6rl ( sa I ine soi r e )fiu t Eu$uru6li*fl'{i,Jiutdltasnluta.: r nfi a'lu

irud.r (ruHnflriJqnnurrGur..r r nilvigulu.rGri'sf, elecrrical conductivlry of

lhe aaturation extraction(Ec ) unnir I mhoe/co fi'eS a.rgrtmriua
ae

< - u . al -.tlffULl Erchangeable Sodiu.sr Percentage (EsP) UaUn?1 15 ungunn PH eVuAUn?1

,n.r'rrfi .irfi , n6u sr? .l il r m4aduufi $u u r.rnf.r r isnAud
, io. ' {'j1 llhtte alkat1 nr:ilfrJilrrnra.:dltncnlUsa.: t na'alrrmi'hT oamottc preasure

rf,uf,u rn6aria'luq'Iuiurdmvrilurno"osa.rtmarisr umfirilgr lu,dou mvlilrtndriurr

dzrladauruqvldunhnal:d f,orrtnur.rt'ilurnfl unvslaavitlunrfiurrnncrrrutdnfiau

urirfi'a.rqrnaru rftiiltr6sMIafle'.wri'h{riramxu"nr"r ga.:irurHrnivirn-tnaiarrnniriultn6

a. iurir.: (alrat r so i t e ) Auir.fi ilri,n'{eui'.ri,Jiffii, r nn'ata.: t ndalt t 6srr

.Y1t4tqr<.Jq<<.
$.t U1{fli.!tjgn11 Sodlc goil ltloBlack alkal1 fflJn1nQU}lfnE{ Uf,tl1.!Inunafl1 ECse

rlaunir /, mhoe/cm ni 25 2.:rlrrtnliua mvirir Bsp urnn'jr r5 dniri'r pu ov

a{:vn'irt 8.5-10 Exchangeabte eodlura(ES) ovfia'vrilnsiaiu u11fiIn:.rdfr.rca.!

iurnriYr ns rn'nnr:dvdl1fin'r6uasui1#rfinuJufiuiuruiu rirRruu'ru'rsa.t6uqsnna.:
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laa'aunueiru'luqjuo.:6urirr"iduri naal:6 firtrtn unclunr{lurux un;arqqvinr{Iuruyl

c1urulfiflflou

- d. o.d<
3. ml I R fi1.i ( Saline-Alkal. I So1l.8 ) nu I n nl\r]tu1un{fl]9\tilfltthlJUn

'141.r.|'OiJflaOlEC . < d <.
:J1nn?1 4 nrmhos/cm 25.A{filtdntdUd ttAViJOl Esp umn 21ge

15 Unfi pli qc"tri*{ndr s.5 qrohiluGso.lfi,rrfilrirslvndrurYu6urir.ruaciut6r:ruiu

dru'lrtju(rqnirrroGaindlu.r n-uriur6irfia rirortruiu'rmt6urduovrvirrfuuia6.,n'irfi,

unfi

10. 3 nxruffllu6rdfid:.rinr r naa

n1:U rtd? '!au r nn'o*rur:nr vni"l6lnulduid.:fie.uunrrn'6ofiar:avarusa l r nfia

rtuo{tuulflau uiurds{r.rfiu (leachlng) u'rqrntnrurnfioit'iag*luiutfiuor:asnrud:

:cursu'Tfuoonl,lo'rnfi.,ri luur.:n:u{araocflo.:'ldar:roidrudru nrtJ:i.nJ1.:6urnn'alfftdY

u < v.i d d .-
r{nasda.!il:uuunll:yuluu1ilrfi=u.:irarfiartiuullFruttd'rqcfra.nya.,n"u'lluhlrfionr:dvdl?,0.:

{d 6 rd ^ {i
rndoiuur'h,iilin ( reaal inlzatlon ) 'luf,uvr'ur.uol'.:arqqc1il rumvslfi] yir'rn r:rJfurJ:.r

6utnda rfl:rcqcrfuhr:hiJ:cilEi'o fi5aHnlfffilfflffurira.rilu nr:ruYtnt:-ult1.:6urn6a

s{rur:oocni'ldYn'.rfi

r . n r Lt iur.t l.riu r Er o rvr"rlfi'InulflueranlJ : an rufi iqnn ra6tvdr.:6u 14s1fi'
g< 1c'u! u

u'uralnflrrnl1{ra ruurr.:oguun'riu utrot'lna6;rno'i,t'lr6r,,nrururu r ndanrs'luAu uJu

dr:nvorsu{2:culuulaonrlnAu Inuivufrrcurfll nlloiu?0m'ruiilrqil"1-rl'dafir:"1fl.

BCRl{mt AlAaYU.l tel1nfl0:

Dtr
5;

EC 1 + 0.15
EC5 f

d. o Yi-
S.l Dvr = fi?11l0nga{U'Ivl9E { t!gU$l{nU-t&nl

e A - i-
De = fl ?1UOfl ffa.:gunU no nnlt e W I UU l{nU- l r.lfl:

EC I = toltlal ilectrtcal conductlvtty talnu- mho/cB

EC f = finsl electric6l conducttvtty tal6U- -tto7.t

gl?ou-rilVl 1
e d<< 'r e' 

Boo#uzu1aug.:iltnfla{.! lonl EC tl fluan 1 rpn:l#rirrods to
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mhoe/cm tYr6'0.:nr:rJ:-urJ1$uf,e",raifu'Ugnfis6'.:dur:oilunrrurdl'lfi 6 nnhoe/co

l.:fl ri.tirlrsriusln'fi'o.rn r :'ldgr{r.:6udnaonn.l r16nso.:fiir6u

26vr 1 Dw EC I + 0"I5
Ds 5ECt

ii{ Drt nrrufinra su'rvr*lfsv{r.:6u- r rn:

De fi?1&nn?a.t tnl
EC i = 40 runhos /cm

EC f = 8 rrnhos /crn

Dw

I
40 + C.I5
s(8)

.'. fi'a.r'ldu'rgr o'r.:6u r. r5 rrn:

?. nlrUiuul{;uri1.r ariilnn'i1n1riJ:-r.rrJl.riur6urflo.rlrniurir.:qvirir

nrruu"rula"rrsd'a.r'16'rcr:rnirdrdrurYru rfi'o'b{rinlfiniurnr.rrni rn'nnr:unufi\g,6'uu
.,. "., l' i i{ ynu. z - vju#rltrduifrgnuvruilfracnvaruui'tdirudu u{r:suluuli{lflud1rnvn1uflo{Idrn<uuoan

luqrniulflu:sruuryuluuvl d1rrnfidlflci?uluohvrrjudr:rJ:vnau?,o,ruflnrdssr rriu

iuflu tc"soo) {ut,1? (cao) firrgu <c"cor) unaliuilfloal?d (cacrr) n:a

rh1:'n tn soo) nr:viratfian'tfla,:rnizin'lnoiururdr'lna;dupg'n-un-nrfiusra.rau

unuHanl:i r n: lclilar{ r nim{n'ratir{;u nr: rdandl: rfliasna{fiairo1fl1u:1flm2u

rdu unn risuano't:6 oen\:frfi iuruvruvr'lgrdur'tfir $ruoii:rnrun.:'lunro$rifieiaurn'l
i.rl'trtruf,inniogustunurn:rc'iri:raronudnr:vriufrfiiuruvrun"Itriunsflr n'ratir.:rdu

#a.rnr:lfir,t1.riu 1 rtnun{ #uiu6n r run: da.r'ld0uil t.s du rYr't{u*rrriunrru

6n r ruo: qcncnruBddr'tCf z.3t dusioranuni n-.nfuovdar'ldulgvdr.:6u rilrn'ui
'z'5 - 1.? runr n\:r]iurt1.rFru1rin?:alnrsvr"1rfism:li6ur n?ravdcfl1{6uun1u .)

7€t- . <i"Rr{ tnaolaauuiJ.idlrrflNunluru'tfiir'l6hu.:nirnrilr"la aonuluei:u .r rl,u $i.laonrflu

I ri ru udrvrin r: gv{r.:fiuf, a vei ruoun:ud run:u.:

-d..rdd3. n1:UtUtJl il9l".l t n&R1{ n'llljitljl.:n:Vvl1t tll lfiU2nunl:Ullrul.:flllfl1.t Ra

fra.r'ldar:rnfir#rdaufrra 6urftrrir.:irirorruu"ru'rsa.:fiurrlulni rYr'lduvrgcdroiurnu

v- i -flufruflU:Uul.l = 1
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-t-- .r. " i. ir. - r < ivuhcvlunvnrurndafrdrlr:navnruuilfi'sirurndaiu"recnrslri'tflavrY.:n.:tYr.rag*luiuria'ht

r r fu r da rrtigu tfi trurYudn:reiru

riu ocri'l#A,uilR: rdfrl r a rnrunvrniun-rlrndu rirn r ruuiu*rana.r nr:rjydrliun"orlri
. { | . -1 u U < u *.,t<

rnnnnfluflau1.:tR R.:uu o.:fla.r'tfiinr:gcdr.iiunrunnliln"iJnr:'lflar:rnirfiaticrtni

n ntfrfiiulrviufifu r 6'uuudri'.ir sulud travnluso.r r nn'ooanr rn6ulnstvrrut yuluusl

- < . s d w u, hrq q < {. .< i
tIafi 1n1:UlulJ:{nUun? aYfla.:rln1:Ua.:n-U-tx'tr41 nflffJ InSAtU-$4!an rit

dln:nn:slail61nunlrn?uqil'h*lrt:cdJu'1'tfiGufuur'lndfirfiuurnrfiu"iri a'rairr]ufi'd.r
co'. 'o d i - .-na6::r.Dvw:w1gu1yitJR2l1lan rfiu{'rr0ult!101 1.5-2 r n: i.lac6a.:-lf caplltary

r is e a ulu$nn'rurod'i*ini1ri, fi ,n 1 r dy a 1ufl a.: r nda'luui r rru: rnfi g

. u J r^ o
10-4 n1i:aj1Hl'lrfiafl2u rnaa tunu

" {l - ..' {s {i . <.
tulliJvrr gntlu{rrff{n{rttr{un.! ula tu t t 9l1{u14fl lJ Mlli.r nav I nflljqmlnu luunu

.16 . <. v {,ri 4 y, f4
tnnotLlutt?ru[gnllnlrg 14.tu I u0.:11nn 1t lndlgylluau l't'n r nflnlldq! duu1a1u2u14u.:1]l

n.:"tr.t'lu6u ili'hitcfirLivfln"Guf,uurasyiaauulndfiriu uf ififiuunfiovfidr:ncnrsua{!nn4auu
. i i " . {{ <

agd2ue"T u2uliil{ r arin csptllary rise asui r a1d1toyfi1s8a{ t nBiathr ld.ruir rru

.r +t v { d se a 4
l1nfigu,nc rllou1ls rfiuaonlUl1nH?Rul c runa I naa'[ ldSdxu Mtu:1nt{du,6rsH lflu n1:dvdlJ

<.v d c {'
!o{ [ nnauav r?$J&1nBu r rau r tYr'irifinr:nrufilr vfYuullfinu

Y 4r v.* {- { '
u1f,ffu:vullJ rar"rl{nurii'tun rdrr",fur;r,.*n'*r',fir$lanrrnui r ru'lndt6u.:

fia{q.rnr'r u*rnrsiriioviarracs'ruro.: rnn.auua{6ru n-oYu tYr'tr{uigflu:vrrurrrnfi$;a

uruurn#rosf,nr:s{vdasa{rnfiaui,r*r'lnfigr'ln#u rYrlriinr:uirarrns'ou{aan'fuorn#ui

uiaurr*ugsdl..raonlrt'triuunuia'trirf;s{fla nlrdsdrfla{rndafiov6{:vrYud{rr]udun:rtieia

figuiatYrrna'adv6{lfl1n .r o1ees0'.rrYr"tddtl1:n1i#uydfwinllil1vuen1frrnu rda

r1a.rrYull\#rfianlldcdrirra.!rnf;a'luuiraru:rnfigraiarfiatrtrfiaarqafsa{rn6o (""it
batance) q'.rqirfluqv6'0.:in1r!ifl'1.:rn6aao_nlUa1nutr26!rrnfig. i.:dur:oni'l6lagnr:

-.1t[u'rgmj:v'nrurfiulrn#un"irerrufia.,:nr:u'rrasfit uvrsmJ:syl1#'lr{d.rrfiunrtrib.:nr:

!a{fidu{as'li'f'Miunrtrcdr.:rna'onru"lu,.lirrru:Tnfig u{r:wrgu"1f,oan1,lornfirfi'r,r,rcuun
< v 6!t. Y. si
tnul giru: t,lJ1tnl'lvl1.:-tfiH 2nu ulaltl2uut lUn21 Leaching Requireoent (LR)

tYr nr::wruu"rnriro::uti16*rl1r0:EUruuvloanfiioftrar'lu1u#u6uvria{6n "r nl1ulfi



4 dr | 6 I e UX Y<- aq,c'tllt $laR-t A1[lJU60.:d5'1.1: UUU: UU 1UU'l?l lJ1 ttnfi1n1t:VU1Uu1 tRU6:i]lgln t ll{U.: a
d e - UX A u1\u u Y-r.r
frqsii'a.:(fr.i:vuu: vir 1ilu'1du rfran?ilqil'li:tl]ir cn'uu'r'iffiuaijX,,: r fiutmia r fioarunl'Ifi

/4,r.:4'
tnnfr nou?Jo{tnsa tuut t 1tu:1nh?)

4 < . o -i d a i osud nn{iga.![nno r1go.! ,x10i!0n r naavl r t$Julngij tua.!a 1nn'll-tl{u1

8BU:!vr')u asoa lnnsvo1{tta! r vuluaan tue lnu: r 2IUr 1nfls l#h.uo fia"liil i nfia r filrrn

.BU-tUU: I'tru:1nYid ll I tt:l0l?,0 { !nna}4:on?TJ a frfutD.! r nfla-[uflud?u lnavuan r ufiuzu

Ua.lo21iJ I fifiu?ui'h${1 (Electrical conducrivlty, EC) n1r ian'r.lrl r fletfllrgo{ tn6a

"luiulvlfl*r:avnruiuiriurioflrru rufiuruilv{r{ruuu Elocrricat conducclvtry

of €aturaEloa exrractlol, rc". irvtirurilu mmhos/cm fi' a5 e'rrirrgatfiua (rrir
<, r<q 4

EC U..ld.tttdfl.t l'll :ljlruga.l tnao ln

4tq.i14
dllnn!flUnaU}ln?1UhUn0l nRa (Satt Tolerance )

<tu
aSlU0nnlt UnlituAu0l EC6e tA{flU0U:U}411.: 0-2 mrhoa/cm

.<<!(sensitive) n0tn8alvnluvlunli,tuaufl Ecse aglgi42'ln 2-t mrhos/cm

fioeiru'luqjlvn:vrunrc r fiaud1 Ec sa tfiuaH':;n'ir.: li-8 nmhos/cn fidfi'vruir nriia--se

r ndaq;nnn:s'flun, u rvr'audf1 Ecse ro.r;uoJ: c'fl'j1{ B-15 nmhos/cm fiotiruluqilvlri
gua<r

d1 1:o?lulfltTlfrurnl Ec S.!n?1 15 urnhos/cn' ae u

Leach lng Requ I r eneni u'rvr''lflsvdr.tiu, uvrun vd r:avnruto.r t n6oau

d i id '{ ' ir <o..jao
t:UtnnAU/1t a0?lllgugailtlil$.:-lnd fleld capaclty UlQgggfl{lnAA tUnUfl tUUnU-'t
E ..a ,. { <

tuanuruldanlduruaoc tdgn rj:cfiu;nril?ia{n'lrdcd1.r (Ieachtng efflcfency,f)
4 ,- 4 r qc avu q< nvy

oviluag'rYurfraiuunviGnr:'h,fur 26n1r ttlu'uulu eprrnkler tvfiJ:vRvr6nrnnlrds(1.t

iu#En nr:hfu"rruru sae r.auia Boraer q uiilJ : cRrBnrnnr:scdr{fi n ?'1ttuu Furrow

- 131

gunnu

Silt loan, aandy loa.m

Silty clayloam, eandy clayloam, loan

Clay

leachlnc efflclenc

o - 5-o.6

0.4-0.5

o.?-o .3

rs<!.\l
ttnnnl{flu }iflf, 'tu 1140r

f,llral'l t?
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& ,- v 4 < Ua ULeachlng Requirement aUgUAHflUlCnU l0R21& t gtJtrutAr: t nna U.:'tULl1

garJ :wttuuae'luu*#nn: cu luoan'lil (drainase water ) :cfiJnrr& t flildu?a.!

dralnc,ge waterevni-rrunifiirir r virrYunrrluuaru t ndaga.:fiflytnn d n1: reachtng
a -{requirenent tUUn.iU

LR = (ET-P\ [ ECl
f (2Ec -Ec i)

EE

r-i Lr1. = Leeching requirsoent

E? = Evapotrans piratlo.n

f = leaching eff iciency

EC i =n1 EC
.iY

tonu a.:uido :vYi'lll - rtrlhos/ca

EC
.<

= fl1 EC t Oflt ta.l draioage wateE - rrahos /cmae

. Y < 6u t t 4 r <
d n1r!a rn1: lguruui rfro'tr{r rindunarjsa.r r nriaui r rru: rnfig 'lunrr

Y 4 6w q t 4 q {
aanruu:!wl&'rJruui rda'[{rn-ndunaigo{ rn6iaui r 1rm lnrid n1rfliu?0o1aev1gruu

r t.ddy s tete t{ ia non- g tead,' ".... n'16'd'l'f fr'neirulrdr;'.rd

1. tlUU steady "t"t. lfnn'n r ncuf,o'.rf,

l

fl

1.1
<da

nl1rnn toauga{l1nfig

1.2

1.)

1.4

1.5

U:Oga{ Kirkhsn

< I - v^.^^'
n?1 nn r ofluta.:rsnuul rflnuilda.ln 1:n?uflfl 'lrtt n'antflrvirn-u

rjilnnu'rdou:vvr#tfi,rilrir rr*r* roa
< o.j.

Ec tla{ dralnase yater l 1nlun21r}flJx1u t naaga fldvluon--ae

dratnage coeffLcient ldrilrriu liachrng requireoent
, yo

:cuc141.r!a{n1.!tvu1tru1niu20Ja1nf,n:ga{ Eooghoudr.

- . d 4 i- d | .r 4.< 4 i
gi?4U1.r14 2- fldufla.fnllag nnIn?luuunluna Inna 8 rmhos/cn llfl drfi?111fl0toou

1 runr n1:1filv1sa.rfid 10 infirln:siaiu u"rsnu:vilrurj't#uri6ufirirnrruruujr,?ui'i1tfl1
.i . uq t a c < . <.rias e mhos/cr 'lududun'rnirfirfiun.r'irl 5 runr Autfunur ?uuununau4r1ul,rn1

r onjs r t un : eia 2-u fu6u ;hn'id6o ir r rJu#uiufi uu'1 rYr'l d



viosurnrdurirrhrdnnrr o.e rro: rrJuyr.::vurudiyr:-unr::vurw"rrfi'orla.rriu'lp*l#rfinnr:

dcdrsa.irn6auirrru:rnfig nrro;1d:s'..rcl,irrua.:ur.l:vururvir"ln drflwiofi'nlrlfin r.o
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1.U N.

t n:elnH'tftll

1.8 rl.

alndn:sa{ Hooghoudr

h

L

3.2 1r. K = 1 Ir/ ?"u

n ru qr'Ifi ': v fli.ru'r16?usr"rn'j r n' 16,r r r irqr :

.'. h = 1.8-1 .0 = 0.8 1l.

dralnage coefficrent, R = Ll = (ur-p)t Ec i l
f(zEc - Ec

15e

= (r0-0)t

r = 0.I N.

fl?nu

'fufiuui

)

2 l
0 

" 
6( 2r8-2 )

= 2.2) uu.liu = o.ooz3s u./tu

zdh+4K h 8( r) (d ) (0 "8)+4(I) (0 "6)
2-2 8K.l,rD z

R

= 2,689d + 1,075

firufi l = si &J.q:lf,a = 2.69 ,r.

---------o;tr0238

.'. L = 9I"15

.'" 1fl::ugdr{so.rviar YU 1u 91 rln:

2. UJU non-Eteady stete ldU nrr#o".rflBnt

2.1 R'l1rlnnu A{l3flllu1 tnauvlna.:n15n?tJ0xa1aa V lnAn lllfi.ln 2'l(tlru
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steedy 6tatc 'tfi'lnuarqcv rfian:cfiudnrrild.,oa.r:sn'ufi'lffiuuo'.:orn'l#u"rgnr.ltg rut!6'r

- s{ .i,
l lll1V: VfitffTuavAfl t&UlUaUfOU 'l BRB.tflllllgUV t 281

a.z nlrniu?ru'id6n:m.: Gtover-Du.m

' .eYe.3 Ul.ilVUC t 2B1t0nD1'-h{ui (lrrl8at1on lnterval)

finiruuluiu

z . r* nr :bTu'rtnu : cu ru ueiae nr%llvli'l#r fi a

recharge, Ri d.idtrN6'1fi' nr devvri'l#: cdiJu"rtffiug

,.ns Lantaneouo

{uqnn r : 1#uilurwin c n f.:

2.5 o2'liJd{sa.:rcd'uul hr niu'nnrn ho = tr. + }
", "i. ..c-{fle a nTiufl tfiun.tu

q1ndn1Mia1n1r4 - Er ludr.rA.r{n z5 rN./iu

- nllfi'l#lrifi srunnnnaodr.l: luv r ?nr n{1v nn

fa66u - ldflui1fi^smlun r flrur1u#rfi r rrvrJ1nr rnui r rru$'rl r du.:

l1agErnz1

-. caplllary rlae

- 6118y clay loam

- {- a i- :vaun2lxgu louil:111fl:

fleld capaclty, gra = 35%

. eaturation, . eB = 657.

wllttng polnt, O,,p - 16'1,

Cratneble poroetty r.tl - I0%

fi#ufiun\ndrfirius.:1u6n t rrn: = 1 lr/fir

fuftufinn.'r t rrn: nrlu = fi,fiuui

- leachlng efflctency, f = 0"5

- 1r{uluiru u""r.

- lrrlgation efflciency :

fleld appllcatlon efflclency, Ea = 0.7

{ -< {
.! irufiil?l t lrD

an=#

n2au1$1 3

luti i.: 6.:q no*a r'nia sfi'erfi'.rl 6'

MJ

uvrgmj'i smru
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U
I UllU 1llj 1UU 1-

1i gurface waete

conveyance loeeee acgndn-nlYurw1uaanlil

lrnuanfirvr; rnrvrJnn

- nl1u rfifi u ?uilriflr r odufi o.:u"1rlfll : vi,l1u = o. 9

mhoe /crr
<d4<

- R?1 BniQnugo{t1n i?nlRn 1 lllfi:

permleelble depletton of soll mclature

'lC SO:( ga.! tcral avallable molsture
v Yar/< r€

nTda tfi:cfiuu'] lnnuoun']n 21tu 2fiu 1 tNgr:

nru riliiuruil-rtfir?io { drainage rrater = 4 nruhos/co

: wu: vu rmvr'lfliaiu r rturn r (udrrudnar.,r o. a I &fl:
<ln?l Anlt8g I UUV141.lfl0.:VlOfi'l 2 alnDAUAn.TnUn tU

?0x1 lSuturilflrl'uriflgrrsinvn{.: = 50% sa{ rotat availabte oolgture

x n?lNnnEA{l1n

_50
100 orc xL 50

r-00
(0.35-0.16)xI

0"1 100 lr .

! 6a,Y ' Ugl{:ViJC I ?A1n1l t}fl'll,tfiflCfll.l =
,t iu nuu"#b(udfi t ugin vn f.r

ET

100 = tt.t ilfld rt iu
?-5

rr ?lroar"rfi lfiuridfi r r r vu nn= I ir tnu"#\[udfi s uein v n rl

100
ET

143 rlJ.

( o )rfP

o.7

de.p perco 1 a r ron 1o e s e s = rl iu roar"#tXuifi rfi r il rnhn -il iilmilvTt'hfl f,

= 143-1oo = t3 l.rll- 'lu r: iu

leachtng requtrement,LR = [ ECl I (Er-P)
f(2Ec EC )ae

t 0.9 I ( 7.5x13-0)
0.5(2x4-0"9)

1

= 20.6 luJ. "lu rr ft uia r.e rru/iu
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qv rfil"tfi'2'r deep percotarton loseee (rr: ul.'lu r: iu) urnnjr

leaching requlrcment 12o.5 lii.'lu 13 iu) tn cn'lr'ltiusl'l'l'tuJU u""rr, do

deep perco:.e,Eion eyd,li t draflaonfiJlli ri.:rYu au"p percolatlon o'0,fi*Jonar{o,

lvdr.r r nfi ',r1ufi uI rru'lri#a.r r f; I loach ing requ irement o'.:"lflf, ou.p perco lat ton

tillu drarnagc cocfflcicnt ttiartJu i.,"t"r,taoeou€ racherge, Rl = 43 ltN.

'lu rr iu tnetantanaoua recharge qvfii1#:cn-uriflfrfrr6.r#, = A t'

ah=# = #.* =430x11=o.t3!.
"hitfllt = o.r*5 u.

6'o.:n r': n ruq:.r}Y: vdurifl ffiua {ciin 
jrfi aiu 1 r Nsr r

.'. viaqvf,a.:rl{vinr rirn'natirsrlaudn = 1+0.[5 = 1-45
!

sui,r6 dr'hivio f.rfi nr run'nn'rn'jrfi rnu r . lo r n : n 1r niu2$41 r v u !il'l itla n

riatnu'ld6ntua.t Glover-Dum lu'[fi':auc?ir.!sa.ivrb = 31 !ilnt
!

firaNufilrtgY.Diafinrruinnu'rn"jrfi rfiu r .es, r . so unv z. 10 rxnr nrmirYu

ovn"1uroff t:gucvir{tlaoia"t6},u1f, clcver-ounrn equation

r nn"u 6r v'l 6'tY.,r"l u n r : r.r

fl?1lnnganvloaln ho

(il. )
L

(rI. )n'rfiu(l. )

1-50

1.65

1 .80

a. 10

0. 50

0.65

0.80

1.10

0.05
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