WATER BALANCE IN CASE OF 30 DAYS DELAY
IN CROPPING SCHEDULE FOR CASE 1 IN 1981
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1,50 .26 e, okt 4,76 100,
1.50 . .. GadS o Ba_ o 392 5,953 . _100.
1.50 5.36 0. 2.3 6eB& 10D,
1.50 13044 0. 5.68 14.864 100,
1.50 4%,01 [ 2%.17 56,5 100,
3.50 ?D.23 o, B.74 21.73% 100,
1,30 29,38 [ 9,22 22.85 10D,
§.50 5g,.18 0. 21,48 51,68 100,
150 (1,76 0. 18.04 §3.26 00,
1.50 ¥.22 [\ -1 19,72 100,
1.50 B.9% 3.85 10,41 100,
1.50 ~4.37 S | PR . 1.50 . B5.
1.50 ~3,97 -3,99 0. 1.50 T6.
1,50 ~1,13 4,47 [ 1.50 73.
1,50 ~15.65 =11,23 0. 1.50 39.
1.50 46,78 ~14.96 0. t.58 23.
1,50  -15.B1 20,99 [ 1.50  «15.
1.50 ~1.15  =21.49 0. 1.50 - -t7.
1.50  -14.21 -2B.50 o, 150 =56,
Lo 1a5D L o5.EY 30,92 .. Dy oo - Eo 50— 290.
1,50 -6.73  -33,83 o, 1,50 -108.
1.50 -3.0%  ~37.32 0. 1,50 -143.
3% 11] -5,24  -39,58 0. 1.50 =179,
1.50 ~4.38  -53,71 [N 1.50  ~2hé.
1,50 -8,70 . ~&5.47 [ 1.50 =275,
1.50 -6.96  =4B.47 0. 1,58 =395,
1.50 12.02 - ~43.28 0. 1,50 -~342.
+.50 7,83 -315.90 'R 1.50 -~42%.
1.50 ~3.63  =41,47 0. 1.50 ~450.
1.50 .. . 5.31  =38,70 . 0. . .50 2633,
1,50 1.00 -3.28 0. .50 <625,
1.50 5.39  -35,95 0. 1,50 -~92%.
1.50 =0.35  -18.30 0. 1,50 =546
150 . &%y . 233295 0. ... .. 1.50 =787,
1.58 §8,12 =2b.3% 0. 1,50 =343,
t.50 1472 =R6.E9 . 1,50 ~550,
1.50 -5.53 =29.28 0. 1,50 -372.
1.30 21239 _.=20.B8 . Da 1.50... =367,
1.50 -8.22  +33,4) 0. 1.50 =292,
1.50 9.07 . 29,51 ' 1.50 =246,
1.50 1B.4h =21.55 0. 1.56 -t109.
1,50 46,12 0. 2.36 6,05 106,
3.50 53,21 0. 2z, . 5&,7% 0.
150 £9.63 0. 21.3% 30,93 100,
1.50 85,08 0. 22,11 b44.58 100,
1.50 SE.88 0. 25,49 SB,18  .140.
1.50 £7.15 0. 20,37 8,65 100,
ClasB. . 130318 0 0. . . S5.70_... 14,88 . 100.
1.50 21,32 G .21 2z.82  100.
1.50 - 83,37 0. 18.73 i6,87 100,
§.50 16.79 G. T8 15,29 - 100,
§.50 . . . fukO .. 0. ... 0.80 2.90 - 120,
Vs 8.51 0. 1.47 10,01 100,
~%.59 4,97 0. 1,50 3.



Table C-14 (2/5) WATER BALANCE IN CASE OF 30 DAYS DELAY
: IN CROPPING SCHEDULE FOR CASE 2 IN 1979

FEAR 3 1979
PERIOR  RUNDFF rAB DY T e o e
BLOCK 1 ULOCK 2 BLOLK 3 TaTaL CRGE
(Cum/S)  (CUMISY  (CURSSY  (CUM/S)  CCUN/S)  Coumys)

! CIVERS*N  MAINT, BALAKWCE
HATLE _ REQM'Y. _ FLOW
(CURIE)  [(CURISY  (CUM/S)

Jan’

1= 5 18417 0. 0. e, 0. 0. N,
RS 17 80 4,40 £.79 &0 1721 0. ;_23 ,g':? :':g 1?'2:
1-15 15.1¢ 2,15 F.97 6,93 24,45 0,81 0,60 25ekb 1.50  -11.78
t6-20 11.05 5444 g7 6.723 21,35 D.&1 D.&60 22.Tk 1.50 -12.29
. . N
21-25 11,99 333 [T 5.11 16,72 n.18 [y 17,51 1.50 ~7.02
28-END 11,25 2,12 B.97 6.93 18.62 0.51 U.60 20.03 1930 -10'28
fEB - .
1~ % 11.10 2,22 B.07 £.03 15,02 n.61 0.6l 03 teso T Tanles
&-10 12.22 a. 5238 3.28 BubS Bt Pt ?2.2; e 1?:;2
11~15 11.84 a. L.20 1.46 5. b6 0.70 B.00 5.04 1,50 1,38
té-20 15,910 [+ 0. [ 0. 0,18 D60 0.78 1,50 12,462
21-25 35.72 D o. 0. 0. . 0,60 D.60 V.50 33.67
26-END 34.91 n. 2.97 £.03 2.90 B.81 . 0,60 11,31 1,50 . 22.1 .
MAR
1- 5 27.97 o0, 2.97 4,05 2,90 0,81 L 1131 1.5 15.1
6=10 25.87 0. o, Lu93 byl 0,81 0,60 Ba34 1.sg 1¢.u§
11-35 22.7% a, 0. k.20 (9] D.81 .40 5.kt 1.58 15,84
16-20 SO0 O. 0. 450 .50 0.81 0,60 . 5.9 1a50 . 43.28
2125 65.60 .51 0. 2.0 9.0 0.8 0,00 1111 1.50 52,99
26-EFHD 3088 6,26 ¢, 0.03 4,29 0,81 9,60 7.70 1,50 30,48
APR
1- 5 51.33 12,05 0. 2.3 14,14 6.8 0,480 15.77 1.50 34.08
410 62,34 12.05 .. 0. Q. 12.065 D.B1. . D.60 .. 13.46 1.50.. . 27.80 . .
it=15 3.20 14.77 &, [: 14.77 - G. &1 a,e0 16.18 1.50 15.61
14~-20 8.0 16,77 0. o, 14,77 0.F1 0,60 16,18 1.50 16,63
21-25 35.4% n. n. e 0. 0. .00 .60 1.50 31.33
26~ERD 45.29 1.3¢9 487 Q. 526 0. 0,60 [T 1.50 36.93
KAY . . .
1= 5 58,30 .15 13.27 Q. 21,67 D.P1 0,60 22.83 1,30 11,97
¢=10 3752 8.5 13.27 0. 2haa? 0.8t 0,40 22,23 1,50 13.19
1-15 S0 00 2,15 11.50 . 19,66 0.81 a.60 ?21.07 1.50 24,03
18-20 23,65 5,19 16419 . 26,34 R3] 0.66 25.75 1.50 -3,80
zt-25 19,04 E,t5 10,98 b.08 24541 0.81 0.60 25.82 1,54 -8,28
28~ END 26.77 . 0. 2.54 L35 TN A 0. ] CEat9 . 1.30 . 18,58
Jum
1~ 5 2%.5%9 .13 Tutd P01 26.5% 0.81 9,40 26.00 1.50 2.09
6-10 B8.74 0. 3.59 B.oi2 12,07 0. D80 12,6} 1.50 52.563
1-15 s7.2¢ 1,29 D.4A 487 6.54 0. G.60 T4 1.50 58,61
15-20 50,54 5.90 5.79 .. 7.E2 21,51 0. 0,40 22x11 . VSR 6,95
21-25 23,92 R.15 £,97 e 25.¢0 0.81 g.6D 27.01 1.50 “5.3%
25aE%D 20,68 - B,IS 2.7 L} 25,49 0.5 0,60 27.0) 1.50 -2 23
L
[T VI T4 Ba1S 2.97 6.93 24,05 0.8 0,60 25,46 1.50 -9.22
A-1d 1541 2.58 7233 4.%1 18.77 Q. Goufi . 17037 0 L 1.38 -3.24
1715 22.L7 5.08 E.T7 6,91 20,78 D.52 0.60 21,90 1.50 -0.73
1520 26.02 1,57 7.4% 6,93 16,20 0. 0.60 16,80 1.50 5.22
2125 73.02 0. ' 0. n. 0. 0,60 0.0 © 1.30 T1.83
24=EHD 7.5 a. £.32 .17 Tiud% e.&t .08 15,90 1.50 J2.1y
AUG
1- 5 23.82 0. 7,41 5,11 12.31 0.E) 0,40 13,92 1.50 8440
6-10 21att a, 5,92 6,93 12467 0.81 9.60 16.28 1.50 5.88
11-15 17.45 0. L.37 5,11 b,68 0.EY 9.40 10,89 1.50 5.06
16-20 20.8% D, 2,97 €.93 0,90 0. D00 10,50 1.5¢ B.BS
25-15 26.9% 0, 2.5% £,82 Fabl 0.2t D.60 10,0 1.30 15,44
26-END 28.20 0. £ o, 0.. [ 0.0 G.tD 1,50 26,10
5EP
-3 43,69 n, [ &, 24 &,.2n D. [y [$247] 1.50 3t.6%
86-10 55.3% 0. 0. 2,19 2.0 [ 3] 0.6n 3.40 1,50 59.25
§1-15 76.67 7,51 [ L.e? 12,12 DL.E1 w.en 13.54 1.50 41,63
16-20 E0.10 6.72 0. 0,18 693 0. [ 7.51 1.50 71.0%
2-25 42,57 12.05 [ 2,11 14,36 0,35 . 0.0 15,77 1.30 25.31
26-ENE I7.4E $.53 . 0. B.t) 0. 0,60 Te43 1,50 28.25
oc1
-5 25441 14,27 0. 0. 14,77 0,214 [ErAd 16,18 1,50 7.73
4-10 2728 §.97 . D a. 5,97 [ Q.60 Ea57 1.50 0 19.468
11-15 37.4¢ 9. 0. a, 0. 0. 0.60 L0 1,50 315.79
16-20 £h,57 6.97 T.2¢ a, LETY4] L .40 1604 1.50 eh.19
21-25 66 2F 1.29 2.51 a. 1.0 B, 0. ED 4 kD 1.59 1951
26~-END 19.26 Guhd 5,59 Q. [485:1 0. V.60 [ YA 1.50 .08
nev . . -
- % 7554 il e 1 . 13,16 Q. 8.0 13,74 k.50 58,70
&-10 rq.{g 5:15 t1.50 [ U 19.66 0,81 LA 21.07 1.50 56,57
11-15 B0 54 0.97 5.1 17 1,16 n, 0,80 11,90 1.50 E7.18
16-29 148,88 0. 5.5E S.47 11.U6 0, 0.u0 11.66 t.50 iss.ri
21-25 111,50 1.33 £.05 ¥.Et 15,19 . .60 15,79 1,50 4.2
T&-LKD 114,17 0. 0. 0. 0. o, .40 0.60 L1.50 112,29
pec 18,40 0 q.40 £19.09 1.50 59.£9
- " . . . . . . .
-3 50.ck n- 3.2 3. H 0.6! 0.60 11,09 1.50 27.24
4= 10 59,83 5415 £.97 12,56 29.48 . 1,50 13,45
-3 (TS Y T.40 B.L9 B,48 2.5 0,44 6,60 25.25 .9 i
16~20 35,42 LaTb 2245 E.4E 23.0% [ B.60 2hilh ,.2-53 7.2-4?
21-25 0% .15 .19 6,02 2236 0,81 Dot 23.77 -3 :

7L-END 2.0t Ro15 .57 493 26,05 a.81 L.60 5.4 1,50 -0,35

bEFICYY

~14,08
~19.41

~23.33
=21, 87
~16.42
-1.87

[ PO

-23.91

SURPLUS DOWHSTAR,
FEOR GBRNH

“Teneny | tcumgsy

1.97 6.06
O, 1.350
B. 1.50
0. 1.30
o, 1.50
: Y 1,50
a, 1.350
. 1.50
0. .50
0. 1.50

. 1.50
MY R 1T K

6455 16,66
6492 17453
d.78 t7aid

RS P79 | SR T PY 4 -

27,89 54.49
15,91 32,18

14,71 35.58
11,86 ... 28.90
O,74 17.11

4,59 12,13
14 .40 34,83
15.92 38.43

T1t.et 33,47

5.70 14,69
12.11 29,53
o, 1.50
a, 1.50
.41 10.01

a,90 3.5%
22,73 54,33
23.32 60,11

2,00, .. . BkS
6, 1.50
D, 1.56
Q. 1.5%0

0. L. 1.50
0. 1,50
G, 1.30

21,91 52,22

14,47 33.69

Ty.a3 9,90
2.54 7.38
2.19 5.56

3.82 10.35
6.67 16.94
13,53 2260

16.28 39.1%
21,71 51475
2h.62 £3.13
3p.it 72.5%
10,93 26.81
12.20 29,75

3,34 9.23

L EBl3D .. 21.1E
15.48 37.29
10445 25,69
17.44 41.88
36.B% TZ.58

25,10 59.60
26,64 58.07
29.01 68,64
&67.27 157.22
20,70 $5.71
CABLSY. L §13.79

25.87 1,19
11.27 28,76
5.61 14.95
L-.3.88 0 10L38
277 .72

8. 1.530

WATER
HERTH
(MM}

100,
964
49,

100,

100.
B7a
63

1404

100,
100,
100,

béa



Table

TEAR @ 1980
PFRIDD RUNDIF
(CUNZS)

rAbDY
BLOCK 1 BLGCY 2 .OLOLE &
(CUMPSY  (TUX/SY  doudls) {C
.40 .01 .02
6.97 .. 3.8 1ok
Ba.15 781 .1
D 3.93 $493
a4 &97 4,93
2a72 2.97 £,93
2.72 8497 &3
0. .97 G023
0, 8.97 6,93
0. 5.8 s.02
a. 5.1% 6.02
Q. 2497 Ga92
a, G.22 8,55
0. L. +.37
0. 0. 3.28
0. 0. 4.0%
£.90 0. L.a2
5.75 Q. [N
.88 (29 2,31
futt 0, 0.
11.74 o, L1
14,06 0. 0.
a. 3,14 [N
QBT £.34 G.
[+1Y 2.2 0.
J. | P .
0. 12,38 o,
0, 1o, 02 0,
LTS B W7 3017
2.3 F.25 3.07
fl. 5. 18 L2
Tua .33 g.03
6.27 .49 12,56
b.34 [ e ] 10,73
bty B2 _LLE
2.G¥ &, 64 .45
Bl 5.97 .93
a5t £2.5% 6.9
Gaky r.w .02
T.14 1,28 0.
n. 11 o,
0. 33 1.t
e g.21 £.93
8. 5,91 Ga%2
. L 7 5.11
0. G2 1.48
a4, 1.0 4,20
a. . .73
i, O, bt
o, . hat2
7.51 Ca L.h2
.51 G. 2.0t
&6.76 0. 0.
a2 [ ",
2.93 LN (8
3,62 0a 0.
L] 7Ll .
f.9E I %14 G,
1.75 11,467 n.
1, 5.E3 0.
. E.07 t.
§.15 16,42 n,
8.97% P.9L 5.7E
8,15 10,18 L1
a. 8. 2.95
.k §.58 7.24
n. o, 4,77
2279 1.64 417
B.15 .07 €,.L2
.08 2.6% a.
2. .97 6,93
7.E8 2% 0.

JAR
1- 5 25,45
6-10 22,19
1115 18,84
16-20 1361
2t-25 t5.58
246-TRD 19.1¢
fED
1- 35 14,68
5-10 12.02
11=13 10.19
14-20 .13
21-235 12.37
26-END 28.10
MAR
t- 5 38014
&=10 50,28
11-1% 21.5¢8
16-20 27,08
21-2% 22.73
26-CRD 19,44
AFR
i« 5 21.E¢
$-10 25,89
-5 25,50
16-20 19.27
21-23 7.7
2b=ERD §4.38
HAY
1~ 5 LN
5~10 f1.€5
1"m-15 63.5D
16~20 57.41
21~25 33.02
2&-END 17.61
U
1= 5 32.77
6~10 36 .61
11-13 2%.e0
16-20 33.G7
21-25% 2h.57
2&~(HD 23.5%7
Juyp
i- 3 17.20
6~10 14.5Y
11-1% 15.44
16-20 29,52
2¥-25 22.9%
26~EnD FIERL]
ALG
1- 5 13.32
A= Pa. 12
1-15 75,18
16-20 2i.11
21-25% B4.41
2E=END §3.5%
SEP
1- 5 .07
&-10 40.3¢
11-15 2bath
16-20 £1.50
21-2% 75.5F
2E~END 50,95
T
v 5 &7.21
6-10 73.52
ir-15 P04
14-20 256.74
21-25 &L BT
26-E40 80,27
Rov
-3 35,41
&-10 33,36
1t-13 35,214
16-20 49,27
21-25 TO.B7
26-LKD 80,97
DELl
-3 KE.3Y
6-10 158,55
11-1% 14 .0F
14=20 AR LS
21~2% T.18
24-END 45,24

C-~14 (3/5)

WATER BALANCE IN CASE OF 30 DAYS DELAY
IN CROPPING SCHEDULE FOR CASE 2 IN 1980

TOTAL
UnZsy

21.35%

2,228
20,67
t2.87
2t.312
16,42

18,62

15.90
15.90
1,17
11,17

9.90

.78
2,31
3.28
4.01
11.52
505

9. b7
6.11
11.76
T1h.téd
1,30
1E.21

9,93
.75
12.38
16.0%
21.t4
21.84

LETT
24429
27.91
26.L2
22.4t
25,51

244,05

1.5

19,64
2ak?
0.
2,39

5.00
1e.e?
9.4
2.0P
5.99
&.73

Lozt
hug?

12.1%

.52
8,76
n.e2

2,9%
3.e8
ti.se
12.36
15,749
5.83

B,47

22.78

21,7¢
26,41
2.%5
Jeub

L.17
.90
25,00
S.7F
12,67
10,82

UPE KD
CROP
(turrs)

0.t
0.8
0.51
G

G.8t
[L1R 3]

G2

0.81%
0.8
Ds
0.1
.

0.

0.
G.
n.pt
0.1

[N

0.

Ga
.51
Gu24
Ga
0,64

o & I DIVERS'M
HATER .. REGM!T

LCUR/S)

Dol
N.e0
0.460
0.60
Guoff
bl

O.80
U.60
0D.60
DD
g.60
[PY.AH

Guoli
0.40
(O Ay
(A
0,60
0.80

U.ob
0,40
0,40
B.60
a.s8
0.60

9.60

0.67
0,en
G,e0
0,at
.t

G.alhr
.60
U.60
Gusl
0,60
G.60

0,60
.60
oo
.t
6,40
0.00

0.60
0.50
0.0
D.ol
.60
0,80

LAY
.60
[N
0.60
0.0
8,40

P 14
0.60
a.60
0,60
0.50
0.¢&0

0.40
b.60
0,80

0,66

0.40
0.60

0.40
0.40
o.40
G.00
.40
LAY

[TLYES)

23,34
11.08
2r.028
13447
L]
20.G3

20,02
17,31
17.31
11.227
12.58
10,50

1.38
3.5%
.88

. 9ak2
12.12
635

5.7
4.71
2.6
14.01
3.et
19.5¢

10,51

2,53
12.96
10,63
2Z.57
22.E5

15.39
25.5y
2E.6%
24.68
23441
FL-T3 44

25446
20.55
Z1.65
3,02
.60
5,99

15,74
13,47
10,89
2.68
7okl
7,52

RO
522
13.54
i0.93
T30
11,27

3.53
.28
14470
17477
15.9%9
[ S

P07
24,19
22,49
Z3.82

X.55
i9.38

3437
.59
27.0%
L18.55
13.67
12.04

MAIRT, BALANCE DEFICIY
L o.- . FLOYW, e e et s e am
CCUHSSY  ACUM{S) {MCnd
1.50 1.61

150 L Ba2) -

1.50 5454 T
1.50 D.44 211
1.5 -9.68 =48.30
1.50 ~2u37 ~7.52
1.50 -6uB5 =10.48
11350 ~%a78 -13441
1.50 =282 =17.13
.50 TR 15,92
1,50 ~ta21 ~19,45
- 1.50 1610

1.50 33.24 U,
1.50 5h.23 0.
1.50 16,18 0.
1.50 .. 20,76, .. OBa
1.50 Py tl 0.
1.50 .59 G,
1.50 14,55 'N
1,50 47,68 0.
1.50 11,64 [
1.590 1.7¢ 0.
t.50 12,32 b
1.50 23.24 L3
1.50 34,46 U,
t.30 67,60 G.
1.30 54,02 G.
$.5D 85,28 D.
1.50 8.95 6.
1.50 t1.24 0.
1. 50 15,38 0.
1.50 9.52 0.
.50 -k T4 ~2.13
1.50 t1.89 0. -
1.50 =~0.38 ~0.16
150 -5.4% ~2. 10
1.50 -9.76 | =832
1.50 =Z.48 . . =9.54
1.50 “Fuif ~13.48
1.50 25,06 =2.48
150 20,85 0.
.50 26.8% G.
1,50 21.08 0.
1.50 11,95 0.
1,50 12,96 G.
1,50 16.93 D.
1,50 75.1% G.
1,56 i1heSh . 6.
1,50 23,77 0.
.50 33.64 0.
1.50 11,60 Q.
1.50 29.16 G.
1.50 sE.72 0.
1,50 3B,73 |18
1,50 42.18 C.
1,50 68.10 U
1.50 A1.4% 2.

- 1,50 233 .47 -0
1.50 47.32 .0
1.58 3234 LN
1,50 2h.84 o,
1,56 7467 u.

. 150 12.22 [N
1.50 2%.97 U
1,50 E5.82 G,
.30 &0.09 0.
.50 E1.52 0.
Va5 148446 G,
1,50 119.57 [
T.50 .12 0.
1.50 38.18 [N
1.50 31.83 0.

LN

=13,88 ..

0.45
23,43
6.99
897
3.93
6.01

6.29
T.b4

10.04

14,88

2729
23.3%
19.56

3.87

7% -1

T 0.

R P

0.
T6.33
13.9¢2

.01
LaRZ
.60
[EE)
32,45
17.91

10.27
14,53
5.0%

T 12,640

28.82
16,52

18,22

29,42

26,54
100.84
2l k%
14.77

18,73
33
5.28
¥.49

Zk,43

25.94

35,22
64,13
51.65
Z5.54
16,49
1441

.[AOK BRH
{(CuRisy

2.8%
o Bl
1.50
1.50
1.30
1,30

K618
10.45
1,78

17.38
11,87
1.50
L BakR
1.50
1.50

1.50
1.50
1.5¢
1.50
16,15
28.35

Zze.58
12465
14.46
12.43
T5.61
35,08

24,27
15,14
13.10
30,684
63,22
39.73

43,88
L6960}
52.9%
234.97
48,87
33,84

26434

Faa7
Ly3.12
2147
47.32
61.5%

53.02
149,94
121.07

&D.6H2

39.460

33.E5

SERPLUS QOWNSTR,

WATER
DEPTH
(MH)

100,
100,
a7,
87,
61
T

=11,
k1,
93,
~98,
=Bk,

166,
106,
100,
. 100,
.10,
166,

100,
100,
100,
100,
P
106.

100,
. 100,
100.
Yao.
100.
100.

100,
100,
EB.
<. 100.

89,

Gba
Lo AL
&1,
100.
100.

10C.
100,
100,
100.
100,
100.

100,
lo¢.
L 06,
fad.
1o,
160,

100,
106,
100,
160
i00.
100,

100.
100,



Table C-14 (4/5) WATER BALANCE IN CASE OF 30 DAYS DELAY

1IN CROPPING SCHEDULE FOR CASE 2 IN 1981

TEAR 1 1982
PERIOD RUNOTE PADD T T R e R b S ah e =¥ e
. ULOCK 1 LLOCE 2 !I:D(K 5 T0TaL U":::: :A':u]z ”:E.;’n., m:r;‘.‘ BALANCE BEFICIT SURPLUS DOWNSTR, WATER
e SRS LIRS (I () (s wnr) (iR consst sy oo e T i)
Jan
1- 5 .. 54,19 1.29 o1 . .
AR " z:ﬂ 2213’ :EE;‘ 0, 0.0 13,54 1.50 39,48 0. 16,91 40,65 100,
1-15 37.01 Bats 3,97 683 peo 0. 0,80 13,47 1,50 37,35 . 0. - 16.%k .. 38.8S 100,
-30 34,74 §.79 Tl : 2haus a1 g6 25,46 1258 11,01 . 4,76 12,51 100
;?_35 EME M gﬁo Gend 20433 0,30 0.60 21,23 1.50 12,01 L. 5019 1351 1a0.
26-EHD FEN L 272 .97 ts eiss el FIt I A 5 10 b o. 430 1.is 0 A0
. » . . . 5.7 0, 2.9% 7.7 100,
FER
-5 39.70 n. . S
I S 4 a3 3 I EEEY! o, 0.0 12,9 1.50 25,29 o, 10,93 26.79 . 100,
s i . . 550 0,24 0,60 15,34 150 14,41 2. 8,23 15.91 100,
1‘;:;0 21-2: g- ggf 6-33 12.87 o, .60 13,47 1,50 17.01 0. 7.35 16.5% 100,
6720 3.2t 2 e 6.93 12,67 0.&t T V4,28 1.50 35,98 0. 15.55 3.8 100,
2i-2s . . 2.8 3.2 §.0° 0, 0,40 bobY 1.50 22,32 0. 9,64 23.82 10D
26-EHD 51,49 04 2.97 . 6.93 2,90 [ 068 10,50 1,50 3%.19 0. 20,16 . 4Budp  200.
HAR
1- 5 33.01 0. e a. o. o, .60 0,40 1,50 1z2.91 0 1422 3441 10D
§-10 E3.44. a. 04 Sa02 b.u2 0,51 0,60 7.43 1,50 16,51 G, 6.27 16.0t 00,
11-13% 2a.1h 0. G 2.7 2,377 0,81 0,40 3.78 1.50 18,88 o B.18 20.3 1
14-20 17.9¢ a. fia 4ub2 462 0 . . . STy
21-25 21,48 7.31 e, .97 SiiR ales el .22 1.30 0 1124 Ye . - 4lBE 22,74 1DO.
LR aras s IS o B.ik . u':o 4,““ 150 10,87 0. 4,35 11.57 e,
. . . . 71 1.50 13.28 D. b.88 14,78 100,
APR .
;:13 §ﬁ}'i :;.;g g. (r}.;q 13.07 0.75 Gaol 14,65 1,50 27.01 0. .87 28,51 100,
. - . . Lort 0, 0.68 2.36 1.30 §9.43 0. . 25,87 40,93 100.
115 60,2¢ 176 0, G 11,74 0. 0,65 12,36 1,50 46,43 0, 20,06 7.9} 160
14-20 75,20 0. 0. o, G [N D.50 0,60 1.50 76,10 9. 32,88 77.60 100,
21-2% T4.85 9.9 B30 0. 18,2 D.E1 0,60 19.77 1,50 51.58 o, 23.15 55,08 100
26-END (3N 3 9.98 L 18 0 2.2 . .
N3 . a1 . 12,34 0,81 0.60 1977 1,50 20,61 0. E.9% 22.11 100,
BAY
1- % 61,51 a. 6,28 a, £.e8 o, 0.60 6,75 1,350 53046 o. G 5498 1
6- 10 BO.42 a, 10,11 o, 10,11 0. 0,60 10,74 1,50 68.22 0. gg.&? 59:32 133‘.
F1-15 99,35 . 8,15 14,67 o, 22.78 0.F1 0,60 26,19 1,50 £e. 68 0, 27,93 86,16 100,
16-20 100,17 6435 13.9% o, 20 b, 0,60 20,885 1,50 77,81 0. 33,61 79.31 100,
21-25 99,62 215 .40 [ 23.33 n.e1 0.0 25,74 1.50 73,38 U, 31.70 74,88 100,
26-ENb Bh.bk a, [ 1.Gt 1.01 0. 0.60 1.64 1.50 B1.33 . 0. . .&2.4.  82.83  1pa0.
TR
-5 86432 °.ts €.97 WR_25 27,37 b.e1 G.00 28, Th 1.50 36,64 D 15,57 37,54 100,
610 40, 9¢ 7.b2 BT 10,25 26463 0.52 s} 27.75 1,50 11,74 0. 5.06 13.21  100.
11-15 34,21 3.1 E.97 12,58 79.80 &7 n.e 31,09 1.50 t.62 o. G.70 3.12 100,
t&-20 27,04 8.15 E.97 12,58 27,63 0,21 0.60 31,09 1.50 -5.5% -2.40 . . Q. 1.50 B7.
28-25 26,95 TS 8,17 7,57 ?3.91 n.ei 0,68 25.52 1.50 -1.87 ~3.20 0, 1.50 83,
28-EHD 3T 2E #.15 €97 745 75,40 @81 UL6h 27.01 1450 E.75 G G.38 2,53 160.
JuL
1- 5 25,50 LN 1 £.ST 6,03 24,05 n.E1 [/ 25.46 1.50 “3.00 -1,32 o, 1.50 93,
8=10 19,46 6,93 B.t0 £.98 20,55 0,41 0.0 21,58 1,50 ~3.60 -2.88 n. 1,50 82.
11-1% 24,17 2050 27 [T 14,77 0. 0.60 17,37 1.50 5,32 ~C.58 0. 1,50 96,
14-20 19,85 2.72 £.,97 €.93 12,62 0.E1 0.60 20.03 1.50 -1.65 “1.2% 0. 150 91,
21-2% 19,7¢ . 9T s.11 S.48 0. 0,60 10,08 1.50 8,18 o 2,24 6,69 106
26-ENHD 22,47 o, 3.7¢ n,85 5,61 B.51 0.60 6.02 1.50 16,95 'N 7.75 t6.45  100.
AUG . .
-5 L 161 'R £,97 6,03 15,90 0.1 G.6D 17.21 1.50 -2.20 -u.95 o, 1,50 92.
&1 13.11 0. 5.92 £.03 12,87 0.21 0.60 14,26 1.50 ~2.87 2,10 0. 1.50 79.
11-15 ¥1.6F. DL 5,01 £,.93 12,87 0.21 0.60 16,28 1.5¢ -4.10 -3,87 [r 1.50 61,
16-20 10.74 0. 0. C. . .30 Ul a.5e .50 2,34 -0.27 2. 1.50 Ph.
21-25 15,60 o, 2,97 £.93% 9.%0 D 0.60 10.50 1,50 3.60 . 1,29 4,48 10D,
26-£nD 26,07 a. o. £.09 0,49 0. .60 0.6% 1,50 23,90 . 0. L1239, 25.40 100.
1 .
in s 24,25 a, G, k2 £GP 0. u.oh [ YT 1.50 16413 0. 597 17.63 100.
5-10 89,1% o, O. 0. 0. 0. 0,60 ¢, 60 1.30  87.08 G 37.62 88,56 100,
11~15 89 LE 7,46 0. 5.2 11.¢0 0,70 G660 12.99 1.50 54,57 0, 23,57 56.07  100.
16-20 54452 6422 e, 1,76 7.92 0. Q.60 8:52 150 44,80 G, 19.33 §6.30 100,
21-23 40,02 12,05 N C. 12,55 a8t 0.40 13,46 1,50 25.08 0. 10,83 26.56 100,
ib=FYyp 27.58 1,69 il n, 11,69 D.52 0.60 V12.82 1.50 13.26 a, 5.73 14,78 100,
[13]
-5 22453 VL TT iR 'R 16,77 .21 6,60 186018 1.50 4.85 0. 2,10 5,35 1Da.
£=10 28,71 16,77 C. . 14,77 8.6t [ Y 14.13 1.50 11,05 0. ... k.77 12.55 109,
11-15 L5447 Q. o. G. a. 0. 8.40 0,£D .50 64,37 0, 19.17 L5 .87 100.
18-20 77,32 0,50 3.e7 0. [T 0. 0.0 4,97 1.50 70,65 0, 30,52 72,15 100,
21-2% 38,73 B,15 13.27 o, 2142 9,81 g.o0 22.83 1,50 14,38 G, b.21 15,88 100.
26-Eup 1.04 . £.99 9.32 o, 16451 0,07 D60 15,958 oSG 22456 0. 11,89 26,06 100.
HOY E -
i- 5 30,96 &.44 1,94 (L% 16G. 3% 4. H.60 t.o0 .50 18.47 a, 7,98 19,97 100.
&-00 32,74 B 10,53 o, 11.95 0. V.60 12,5% 1050 18,59 0. 8.03 20,13 100.
11415 84,02 8,15 10.92 5,02 24419 n.e1 0.60 25.60 1.50 36,92 0, 15.9% 3a.42  100.
1620 £5.31 . 5,52 5.56 1,12 2. 0.60 15,98 1.50 51,83 0. 22.39 53.33  180.
21-25 1GA, 65 S.47 W5 2. 12,13 0. b.60 16,73 V.50 87.82 [ 37,94 69,32 106,
26+END 72,27 4. 1,87 B4t 7.87 D. 9.40 8.17 1,50 62.60 G.. . 27.04 .. 84.10 100
bEC
i- 5 2.0t 0 £t 12,58 26,50 0. 0,60 27,57 K50 23,34 0. 10.08 24.84 100,
[ 53 2 : 12 £.65 15 19 29.40 0481 0.0 30,41 5,50 51.60 0. 22,29 53,10 100,
3 §3.%1 8. . 15 Q 2,53 53,46 100
11-35 35,57 n. . 1,2 1.2% a. 0.0 1.55 1.50 52, . 22, . .
16-20 37,02 2,15 E.57 3.4 2569 D.E1 L.t 27,01 .50 g.62 . f. . .. 3.72 1G.12 106,
21m2% 329.4¢ 6,15 £.57 £.95 74,05 n.#1 D.60 25.46 1.50 2.70 0. 1,17 4,20 100.
e-END Sein o TT3e TrY 7.22 G. 0.¢0 762 1,50 17,08 0, 9,06 185,96 100,




Table C-14 (5/5) WATER BALANCE IN CASE OF 30 DAYS DELAY
IN CROPPING SCHEDULE FOR CASE 2 IN 1983

YEAR 3 YYR}

PERIOD RUNOFF FADODY uPLAND O & 1 DIVERS'N  MAIMI. RALANCE DEFICLT SURPLUS DOWHSYR, WATER
LLOCK 1 ELedk 2 BLOGK 3 TOTAL CROP WATER  REGH'Y FLOW : . oi . . FERGE BRR DEPTH
CCUMISY  (CURESY  (FUEFSE  (CUMPST  (CUMISI (CUN/SE  (CUKZSH  (CUMIST CCOBN/S)  CCUNFS) (113 ¢ ACUKIST (KK
JAN
1- 5 39,27 n, 0. n. 2, C. [T 0,60 1.50 37.11 0. 16,04 36,63 160,
=10 35444 [0 7.2 SaE4 174¢2 0. 0.60 19,82 1.50 the12 .. 0. . 410 . 15.42 100,
11-1%5 2740 7.40 [E ba 75 22,69 0,41 Deen .69 £.50 241 Q. 1.04 3,91 100,
16-20 2484 Sa04 £.97 6.93 TR D.RY 0,0 22,74 1,50 0,60 0. 0.26 2,18 100,
21-2% 22011 ENY 8,97 6,03 21,33 0.E1 Qo0 22,74 1.50 ~2,13 -0.92 [N 1.50 94,
2HHEND 19.29 2.72 2,57 4.3 15,62 .51 0.0 20,03 1.9 -2.24 =2.08 0. 1.50 B5.
FEB . S
[ 13,90 2.72 .97 402 12,02 0.81 [FY)] 20,03 1.50 -2.63 -3.22 0. 1.50 7.
6-10 16,45 n, 5.22 2,55 .77 6.8t 0.60 9,18 1.50 5.81 -0.71 0. 1.50 9%,
11-15 K6.69 0. £.°7 £.93 15,50 Q.E1 a.sa §7L3 5,50 2,12 ~£.62 G. 1.50 87,
16-20 22.30 0. 5,01 4,83 12.57 047 [ 13,93 £.50 &.B7 6. 1.34 4.6t 100.
2125 17.47 o, 5.97 6,53 12,57 0.07 0.¢0 13,53 §.50 FY3 G 1.05 31,94 100,
26-£hD 15.71 B. 2.27 693 ER T 0.81 V.eh 1.5 1.50 . 2.90 .. Q0. . D7y f.80 100,
KAk .
1- 5 20,9F n, 2.97 6.93 9,40 0.81 D.40 11,31 1.30 8.7 b, 3,51 9.67 100,
6-10 14,54 a. G «E4 5.8 D.E1 D.60 7a25 1.50 6,19 0. 263 7.69 109,
1115 19.25 n, v, 57 6.57 6,21 0,60 7,98 1.50 9,77 a. 6,22 $1.27 100,
1620 17.01 . Ga 4 2.5 G. 0.40 2,98 1.30 15.20 0. . 6437 16.70 04,
21-235 18.5% 7.5t [ Lk 12.4% 0.81 .50 13,54 1,50 1.5 0. 1.52 S.01 100,
2E-END 25,10 5.26 [ 2.1 E.S7 0,E1 0.0 ECH 1,50 13,91 0. 7.21 $5.41 100,
APR
-5 15.,7¢ tz,c5 (o™ 2ot t4. 34 (3] [T 15,77 1.50 -1,51 -0.65 0. Fais 59.
6-10 1349 12,05 t. 0. 12.0% 0.81 0,00 13,44 1,350 Va7 -1.29 0. 1.50 69,
11-15 12,1 L7 o, 6, 14,77 0.81 0.50 18,18 1.50 ~5.57 -3.69 0. 1.50 41,
18-20 16,68 V4,77 [\ o, 16,27 0,81 D.on 16,18 1.50 ~7,02 -6,72 0. 1.50 -Bs
2125 12,87 [N 6,27 0. 5.5 0. Uat0 S.65 1.50 5,68 ~4,27 0. 1,58 50,
28-[k0 19,24 1,52 [ 0, 6,11 U. V.60 671 1.50 11.0) [\ 0.4y 2.64 100,
HAY
1- % 33,29 122 Tatt n, 10,55 t U.60 10,95 1,50 Z0,&0 0. K98 22.30 100,
6-10 24,90 5.33 1z.2¢ 0. 1E.0t 0. 0.0 19.21 1.50 .19 @, 1.81 5.69 100,
1-15 30,3% Fob? 15,99 ., 270t D,.52 0.0 24,73 1250 4,16 0. 1.80 S.b6 100,
1620 26.72 3,312 16,19 8. 12,72 e, 0,60 18.32 1.50 6.91 0. 2499 .41 100.
21-25 2907 7.40 717 .02 19,52 0.41 0.60 20,59 1,50 7413 0. 3.08 2.63 100,
26-LHB 2t .44 0. 6.12 s.u2 £1.33 0. 0.40 11,93 1.50 8.01 0. 1 2,51 1004
JUuk
1- 5 24,00 ¥.15 F.97 10,75 27,87 (OS] U o0 2ELTS 1.50 -4.28 -2.71 0. 150 Bé.
6-10 14,35 7.9 E.14 3] 25.21 ¢, 20 [39Y] 26,10 1.50 -13.25 ~5.44 0. 1.50 49.
11-15 26,44 2.79 4,17 2,48 1854 0. D.60 17,58 1.50 7.78 -5.08 0. 1.50 72.
16-20 18,06 5.4 3.75 7.63 16,86 C. [ES] 17,44 1.50 15.10 0. 1445 . L.B5  160.
21-25 19,78 a,15 £.97 8.t 25.60 0.a1 6,860 27.01 1.50 -B.77 ~3.79 0. 4.%0 79,
28-tHD 15.07 8215 £.07 £.458 25420 0.81 0.40 27.01 1.50  -13.44 =9,80 0. 150 48,
JuL
-5 15.2°¢ 3.33 7.t7 5.93 17447 o, D.60 18.03 1.50 4,25 =11,43 0. 1.50 38,
a-10 17.42 .22 617 5.11 1447 C. G.t0 15.09 1.50 0,83 - .z11.08 . D, .. 1,58 12,
1-15 19,12 5,64 5,54 128 140506 0.F1 0.460 15,97 1.50 t.45  -10.36 0, 1,50 36,
16-20 16.92 0. 0. 0. i a. D.60 g.60 1.58 14.82 3,94 t. 1.50 7.
21-25 53,45 2,72 £.57 6,93 15,67 &.21 G.sa 2003 1.50 3t.02 a. 2.83 24,25 10D
26-END 2B L4 Q. 7.01 L85 11,87 6.1 0.¢0 12.08 1,50 14,26 o. ?.39 t5.7¢ 100,
UG S .
-5 (2T 0. E.29 4.02 15,22 0. 0.40 15.82 1.50 £5.25 a. 19,55 46,75 100,
6=10 47,59 . L,37 5011 [y v.E1 [ 10.29 1.50 35.20 a, 15.21 36,70 V00
-1 3NLLA % 0.47 0,55 1.02 ¢. G.6 1.62 1,50 28456 0. 12,33 10,04 100,
16-20 21,37 n. 2.97 6.3 9,90 0.75 X)) 11.25 1.50 18,82 0. B.04 20,12 108,
21-2% 2y.72 o, 2.5¢ €.n2 .60 o, 0,60 2.0 $.50 11.492 0. [9% 12.52 100,
2&-EKD 27,40 0. . [ 6.%3 0. D, &0 7.53 1,50 17,97 . 0. .. %30 .. 1%.47 100
SER
1- 5 85.75 n, u, 0.5% 0.3% 0. 0.60 1.15 a5 43,10 @, 18.82 45,460 ¢ 100,
4~10 64,40 0. 0. .41 5.41 0, 0,60 4,01 1.50 58,89 0, 25.44 80,37 100,
ri-1s E2.0l 5. 16 . 4,81 2,37 a. S 4,98 +.5D 71233 [ ip.73. 72,63 140,
16-20 126,95 1.07 0. 1.70 2.73 0. (Y] 3,32 1,50 .121.63 . €. . 52.5% . 123.i3 . 100,
21-2% 75,02 12,85 [ 2.n 16,56 e.e1 0,60 15.77 1.50 54.36 a. 24.35 57,56  100.
28-tHD £5.17 5419 0. 0. 5.59 0. [N 5.79 1.50 37.88 [ 16435 37.34 10¢.
ocr .
1- 5 15,47 12.30 b, 0. b2 A0 o, (2] 12.50 1.50 £1.02 0. 9.08 22.52 V00,
-0 3267 10,94 L. 0. . E0.91 o. . 6,860 1t.51 1.50 .. 19,86 . . 0.  _.. B.é9_. . 21,16 10D
V-1 30,39 7.08 7.40 n. St 0. . 0,60 14.98 1,50 13,91 0. 6.0 15,4 100.
V620 33,M A,20 7.94 a. 16.74 04958 0,40 17.52 1.50 14.89 0. bak3 16,39 100.
21-2% 38,37 T.34 10,60 0. Y2 uz n, 0.60 1682 1.50 22.21 a9, 9.60 23.71 0 106,
24-EhD 52,18 a. 3.25% Q. 3,25 Q. 0.40 .85 $.58 34,80 0. i9.08 313,30 1ae.
NV . . _ .. R
i- 5 409,41 1,78 0.ec &, 14,40 D [N 15.70 .50 23,91 18 6,33 [+713 100,
6-10 56,62 A.15 1e,1% o, 26,54 0,81 e.60 25,75 1.50 28,77 0. 12,43 e.27  teo,
11-15 48,91 2,15 10,9¢ 438 ?5.30 0,81 [ 24,91 1.50 20,52 0. t.87 22.02 100,
14=20 45,67 .15 16, %6 8¢ 25.58 .21 o,e0 26,91 1.50 17.26 0. TLhs 18.76 0 100,
21-25 15,84 7.t L0 2.h7 22,16 0.t4 fl.e0 28.00 1.50 10,94 i 4,35 11,64 10D,
2L-END 3.4 H 1.91 5.%% 11.76 0. o.t0 12,36 1.50 . 20.71 0. -1 22.2¢ 100,
114
-9 HE [ T E.07 12,5 DA ] n.2t u.an 31,09 1.50 -0,75 =0.12 0. to 50 #8.
6-10 2E.40 5.9¢ 4.9 2.22 bEL27 0. D.40 12,87 1.50 8.03 o, 3.9% 8.78 DB,
11 &4, 40 a, 3,54 5.7% B3 n. 0.40 9.94 1.50 2B.96 0. REDY 30,40 100,
16~20 31,47 1.2% 2.51 3.2 7.72 o. G.60 2.32 1.50 ZtabS. ... De o R3S 23.15  10C.
21-24 L5 ", 1.2¢ 1.4¢ 2.7 n. G.a 1.1 £e50 22.73 0. °.82 24,23 100

24+ IND AL T.LU [N 6,95 EEPET S U548 0,80 24T 1.50 “Ge34 -0.18 0. 1.50 9%



Table C-~15 (1/5)

YEAR ¢ 1976

WATER BALANCE IN CASE OF 30 DAYS DELAY
IN CROPPING SCHEDULE FOR CASE 3 IN 1978

PERLDD RUNQET FabbY
UEPCE 1 PLOLY 2 9L0(K 1

COURZS ) (CUMISY  (Tur/sy o
JAK
t- 5 iT.68 .35 B.97
S~10 - . 18.5E. Qs _L 2adg
1145 - 18.77 9,97 .36
16~20 24480 (3% 7447
21-25% 18.0% 0. T
26-EHD 14,22 2.2 Beo7
FER R
1~ % 11,82 2.2 B. 97
4~10 13,64 a, E.97
1115 13,84 a, 6,67
16~20 156,55 9, 2.2¢
21-25% 10.97 n. 5.4n
2e-EHD . . 1118 0. L0, R
HAR
125 10.48 n. 1.52
6=10 11.40 0. 0.
11-15 13.8% . o,
¥4-2n 13508 . fu .. L
2125 16.36 5.36 0.
26-EKD 15,88 L.50 C.
APR
1= 5 1.7 t2.05% L1
£=10 . 19.41 12.05. . ¢,
11-15 21.72 13,99 [
16-20 38,52 FLLPT L
21-28 T70.2B .98 F.38
26-{ND 1,50 9.98 [
RAY . .
t- 5 65.5% 2,15
540 S7.43 o, 5,15
ti-15 86.51 8.05 V6,15
1620 45.47 g.15 18,19
21-25 37432 .15 10,96
26-END 22434 1% .13
Jn
- % 21,37 S.15 7,85
6-10 19,66 1.75 5055
M=15 - t6.YE £.15 E.%7
16-20 13,38 0. 5,70
21-2% 12.70 R.15 £.97
26-EHD ¥1,81 0. 4,z
Jur
1= 5 10.75 2.45 £.97
4-10 16.94 4u2%. 22X
=15 13,28 5.&% 7.81
16=26 12,25 2.72 Zek?
21-25 16,22 .12 £.97
26-LHD 2.0 a2, 7.0
g -
1% 953 0. E.t0
610 B.5¢% n, 5.9%
11-%5 14,12 0. o,
16-20 ° 10.74 o, G.
21-25 F.1E 12 2.97
Fé-ENR 8.7¢2 0. A Y
SEP
-5 18.27 0. 0.
5-10 17.8% a. G
11-15 1142 | 5.08 e,
16m20 8,44 s . {.
2125 23,20 2.04 D.
2o-End 3,24 12.0% 0.
(14
1- 5 12.15 tha77 G,
6-10 .79 9.0 O.
11-15 13,05 9.98 Fu3%
16-20 15.77 0.6t 3.%%
21-2% 28,97 o, g.47
Z&-gun 58,70 1.59 (A
WOy i
1- 5 62,77 Ny 7,54
&-106 53.%% n. 2.07
1t-15 6791 LI 0.
18-20 22,6t LLFF WLAE
21-25 7763 B.15% E.97
eb EnD ARG a5 6497
bEC
1.5 32.09 a. 1.c1
410 LB, 05 fa 0.
1-1% 33,45 8.15 3,50
14-20 23.21 £all [ ¥
21-25 21.7¢ a. b.15

28-tnp 7.3 .18 E.97

turwssy ¢

£.93
3.0Y

Q.

462
5.20
6,93

£.93
6,93
611
2ats
5.84
B

Ta5h
.29
S8
Chabe
2,15
.51

G,
0.
0.73
éadE
10,23
LTS

1014k
CUKSS

25,05
J5.2%
1.32
17,64
LA
e, 62

T15.62

15.90

12.7%
L.

10.E%
0.

5.08
8,29
5.38
Letd
T.é0
4.B1

3.0
12,05
13.71
4,77
TE.36
18,348

1N

5,15
24,29
24,34
25,50
(2

el ekl
15,69
IR.LR
17.98
25,08t
T0, 86

2605
§9,55
17.10
17,43
1E.L2
LAY

15.62
12,27

UPLANHD DE 1 BIVERS'H  MAKY

CROP  URTEE

(TUM/SY  fcumss)

0,81 G.60
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Table C~15 (2/5) WATER BALANCE IN CASE OF 30 DAYS DELAY
IN CROPPING SCHEDULE FOR CASE 3 IN 1979

YEAR 3 1979

PERTOO RUKOKF PADEY UPLAND DF Ok DIVERS'N  MAINT. DALANCE PEFICIT SURPLUS DOWNSTR,
BLOCK 1 ALOCK 2 BLOCK )} To1AL, . LROP _MATER O REGMMT . FLOW. . __. ... FROK PRH DERTH
CCUMZSY  (Cumisy  TEUMAS) ~ (CURZSY ~CUMSSY  Ccudssy  CEOMZSY  {EUR/S) T {CURTST. (CUN/S) THCH) (HEK)  CTURISY (k)
AN
1- 5 18,17 0. 0. 0. 0. 0. 0.60 0.40 0. 17,57 0. 3.40 7.86 100,
6-10 17,60 ) 6,79 &, 02 it.21 0. 0.60 1781 0. =001 ~0.00 D, 0. 100,
11-15 15,18 8,15 2,97 6,93 24405 i) 0,60 25.46 0. =10.28 ~hohh 0, o, 16,
16-20 11,95 S.Ad 8,97 6,93 21,37 0,81 ¢.60 22,74 0 ~10.79 9,11 ty 0, A4,
21-2% 11,99 (37} 4,97 St 16,72 0,18 Ga 60 17.51 - O, -5,52  ~11.49 0. 0, 29.
24~END 11,25 Zell 8,97 693 16,62 0,81 0.60 e0.03 0. ~8.78 ~16.04 0. 0. ~13.
FEB . . - - - e e . SO POU N, L
1- 5 11.10 2.72 2.97 .93 18447 0.81 [N 20.03 9. ~8.93  ~19.90 [N [ ~40.
8-10 12,22 0. 5.6 .28 2,65 0.13 .60 9.37 0. .85 ~1B.47 0, 0. -S54,
=18 11,86 0, 4.20 [T 5.4 0.70 0.6 .98 0. 4.88 <Y6.58 o, 6. =37,
16-20 14,90 Q. a, [\ [LI% 0,18 .60 a.ta a, 14.12 ~{U. 406 0, 2% T
21-25 15,77 0. o, a. 0. 0, 0.40 0.60 0. 35,47 0. 4,74 10,94 100,
2O~ERD 34,90 0 0, 2,491 A3 %80 081 Dhef V1,31 0. 23,40 . 0, o120, 23460 | 10,
HAR .
-3 27,97 'R 2,97 6.93 9.40 0,81 0,60 1509 0, 16,66 U, 7,20 16.66 100,
&=10 25.57 0. a, 6.93 5.9 0.81 .60 LY a, 17.53 | 0, 7.57 17.5% 100,
11-15 22.75 n. 0. 4,20 4,20 0,81 0.60 S5.b1 0. 17,14 0. 7.61 AT 100,
16-20 $,9 .0, 0, L 450 6,50 9,8 0,60 SeF1 . Do 84,78 0, L 19,35 h4i7R 100,
21-25 55.60 7.51 0, 2.19 2,0 0.81 0,40 1.1 Q. ShokY 0. 23,54 54,49 100,
26=THD 39,08 6,26 (% n.03 6.2° 0.81 0.00 7270 Q. 32,18 0, 16,68 32,18 100,
APR
1- 5 51.33 12.05% o, .3 14,36 Q.R1 0.66G 15,77 0. 35.50 0. 15,34 35.56 100,
&-140 £2.36 17493 ... 0y R U . 12.0% 0.81 0.0 13646 _ . 0., _ 28420 . Qe ___.12.48___. 2B.50G 100, .
1-15 13,29 14.77 e, 0. $6.77 0.E1 0.60 18,18 0. 17,11 0. 7.3% 17.11 100,
16-20 28.31 14,77 v, n. 14,77 0.8 0.&D 16,18 0. 12,13 0. 5.24 12,13 100,
21-25 35,43 n, c, 0. 0, 0. B.60 [y 0. 34.83 0. 15,05 34.8% 100,
2H«END 45,29 1,39 4.E7 o, badh 0. 0.&N0 6.86 0. 38,43 0, 16,60 38443 100
1. 5 56430 B.15 13,27 n. 21.42 0.81 04,60 22.83 0. 3 . 14,56 - 190,
6-10 37.52 B.15 12,27 n. 21,42 0.8 0.60 22.63 0. 14,69 0. 8,35 100,
11-15 50,60 R.15 11,50 n, 19,66 0.81 .60 21,07 0, 29,53 0. 12,26 100,
16-20 23445 R.15 16,19 o, 24,34 0.81 0,e0 25475 0. -2,30 -0,9% 0. 92,
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1- 5 29.59 B.15 7.4 9.0% 24,59 0.81 0.60 26,00 0. 1,59 0. 1,55 3.5%  10G,
&4=10 86,74 a. 2,59 2.4 12,01 0. 0,60 12441 0. 54,13 0. 23,38 54,13 100,
11-1% 87,25 1,29 6,43 La1? bash 0. 0,60 7.14 0. 50,11 0. 25.97 60,11 100,
16-20 30,56 5070 5079 . P.82 A ry) .o IO {112 S L 0. I PORSRRURIN - 13, S 1Y R Y} S 1Y 31 9.
21-25 23.12 8,15 £.97 B, ?5.60 D81 0,80 27.014 0. -3.89 1,68 0, a. 91,
28-END 20,25 215 £,9? a.4p 25.60 0.81 D.4&0 27,01 0. 8,73 k.59 a, 0. 75,
JuL N
1-5 17.74 B.1% B.57 6493 24,05 D.81 .60 25440 0. -7.72 ~7.93 [ [ 57.
=10 LT3 TS 1 A % S AN T SN [ o |1 W {1~ « R I % r SO | FONUURE-4 VY NS 193 SRR, PN | PR T I
11-15 22,47 5.08 E.77 6.9 26,78 0.52 0.60 21.90 0. 8.77 -8.35 0. 0. 49,
16-20 24,02 1,57 769 4.93 16,20 o, 0.50 16,80 0. T.22 -5.23 0, G, .83,
21-25 73,93 a, L8 0, . 0. 0.60 0,40 0. 73.33 0. 26,45 61.22 100.
28-ERD 49,59 0. 8,32 &8.17 14.49 0.81 0.60 15.00 0, 33,69 0. 17,47 33,69 100,
- 5 23.82 O 7.81 5.11 12,51 0.81 0,60 13,92 0. 92.50 0. (1] 2.90 . 104,
6-10 21,88 0. 5.93 6.93 12.87 0.81 0.60 14,28 0. 7.38 0. 3,19 . T.38 100,
115 17.45 n, 4,37 5.11 9 4R 0.81 0,60 10,89 [ 6.56 0. 2,83 6.56 100,
16-20 20,65 0. 2.57 6,93 9,90 0. 0.60 19.50 0. 10,35 0. - AT 10,35 - 100,
2t-25 26.9% 0. 2.5¢ 6.02 E.60 0.81 0.60 10.00 . 0. 16.94 0. ¥.32 15,94 100,
26-END 28,20 n, L0y . 0, 0. 0, . 0es0. 0.0 0, . RT.00 G, 4.0 27,00 100,
SEP _
1- 5 43.99 o, G, 6.20 4,20 G. 0.60 B0 0. 319.1% 0. 15,93 39,19 - 100,
&-10 55,35 0. o, 2.19 2.19 0.8t (0] .60 o, 51.75 0. 22,36 5t.75 100,
1115 76,67 7251 n, £.42 F2.13 0.81 0.60 13.54 0, 63.13 0. 27.27 - 63.13 1004
1420 80,10 6,72 0. .15 6491 a. 0,60 1.51 0. 72,59 0. 31,36 F2.59 - 100,
Zi=25 42458 12,95 0. 2.4 14,36 6,81 0.60 15.77 0. 26481 o, 11.58 26481 100.
2&=EKD 37,17 &t 0. 0. 6,83 0, 0,60 Tak3 G, 29.75 0. 12,85 29.75 30D,
ol
-5 25.41 16,77 0. o, 14.77 0.81 0.60 16,18 0. 9.23 t. 3.99 .23 160.
6-10 . 27475 . L5497 ... 0. ..o 0. 0 .91 4. o DD 632 . 0. o 2VaNE L e RJ1E_ 21416 0 100.
11-15 37.59 0. o, 0. n. n. 0.60 0,60 0. 3T.29 o, 14,11 37.29 100,
V6-20 40457 6,77 Te2f o, 16,24 e 0,60 14,84 G. 25,69 1. 11.10 25.49 0D,
21-25 46428 1.29 2.51 0, 3,80 ' 0.60 AN Y] 0 41.88 0. 18.09 tt.d88 100,
26-EKD 79.24 B.46 559 o, £.04 0. 0,69 666 0. 72,58 0, 37.43 72,58  100.
wy - AN e L L. et e e e PR [P O
-5 73.36 n, 1316 0. 13,14 6, 6,60 13,76 0. 59,60 25.75 59.60 . 100,
6-10 77,04 215 §1.50 0. . 19,86 6.81 0,60 21.07 G. SB.O7 0. 25,09 58.07 - 10O,
11-15 80.54 a,97 5,16 517 11,39 0. 0,60 11,90 .G 68.64 0. 29,65 48,44 190,
16-20 168.88 0. 5.58 5.47 11.06 0, 0.60 11,66 0. 157.22 Q. S7.92  157.22 109,
zt-2% 150 1.53 5.0% 7.R1 15,19 a, 0.60 15,79 o, 95.721 - 0. . 41,35 95,71 100,
eo-Fud 156,39 ... O, G LBy O .G L0460 . 0,40 . e . 3.9 Oa. . 49.36 0113079 100,
pEC
1- 5 £0, 4P 0. 5,93 12,586 18,47 o, D.60 19,00 Q. 61,39 0. 26,52 61,39 100,
6-10 59,83 a5 2,27 12,56 2908 0.81 0,60 31,09 0. 28474 0. 12,42 2874 100,
11-15 40,453 7.40 6,69 E.4B 246,57 0,41 0.60 25,5 0. 14,95 0. bekb 14.95 . 100,
16-e0 LETY &4 Gaf6 . ... B.4% EahE . 25409 2.07 L 0.60 24238 . Da .l 10.36 ... Da oo ka48 .. 1038 100,
2t-25 31,89 .15 .19 6.02 22,356 6.8 .40 23,77 0. .92 0. 3,42 - r.92 1040,
26-EhD PO Bu15 £.97 0.8t o.60 25046 0,40 1.5 foo.
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Table C-15 (4/5) WATER BALANCE IN CASE OF 30 DAYS DELAY
IN CROFPING SCHEDULE FOR CASE 3 IN 1981

YEAR : 191

PERIDD RUNGFF PADRY UPLAND DRk T DIVERS'™  MAYNT, PALANCE PDEFICLT SURPLUS POWHSTR, WATER
PLOCX | HLOCK 2 ALOLK 3 TOTAL {RLP WATER REQH'T fLow - < .. .. FROQW BRH DEPTH
COUMZSY  LCU%s5)  LCUR/SY  (CUYSSY  (CUMISY  (CURSS)  (CUMISH  (CUM/S) {CUNFS)  (CUKIS) CKCRY (KCM)  CCHA/S) NK)

LY}

-5 56.1% 1,29 5.4 &2 12,94 a. v,e0N 13.54 U, 40,65 Q. 12.56 40,85 100,

6-10 2.2 O 3493 6,73 12,87 a. 0,60 15,47 s 3B.85 0. 14,78 3245 100,
1-15 37.97 a.15 E.9T 6.93 24,05 0.81 .80 25.46 0. 12451 a. 5.40 12.51% 100,
16-29 M4 5,79 E.61 6,93 20,33 0,30 0.60 21,23 0, 13,51 o, 5,84 11,51 109,
2t-25 32,50 Stk £,19 6.02 19.64 0,81 U600 T21.8 0. 11.kS 0. 4.95 1145 104,
g&-IKD 27.20 .72 597 .93 18462 G.81 0.40 20,03 LM 17 0. 3.72 .17 100.
FED .

1- 5 39,70 0,54 5475 6,02 12,31 o, 0.60 12,91 D, 26,79 0. 11.57 26.79 160

6~tG 32,25 f, &¢57 &.23 7 15,50 0,24 G. b0 T 0,5 15,91 g. 5,87 15.91 100
1115 31,V8 c. .03 6.95 12,87 0. o.60 V.67 0. 18,51 0. E.00 18,951 100,
16-20 51,7¢ n, .0t 4,93 teat7 0,581 .00 4,28 Dy 37.46 0. 16.19 37448 160,
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Table C-1% (5/5) WATER BALANCE IN CASE OF 30 DAYS DELAY
IN CROPPING SCHEDULE FOR CASE 3 IN 1983
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4,83
10.74
18,43
11.0%
5494
1.02

~1.38
3.59
5.47
11,89
-3.83
Sa34

1,37
-5.03
“G.08
~4,67

4.51

4.58

~4.43
-2.94
-4,93

2.55
n2.0t
24.13

14,32
49,70
5.4
11.58

.70
~6.81

-1.48
l.4%
-§.21
~1.65
-~P.6t
0.0¢

~8.71
0.56
1.3¢%
.00
3,09
2,81

-0.23
.47
b.T6
0.66

-8.67

-1,02

-ba.2%
—2.206
~3,50
b.47
15,54
-11.99

=1.%1
-3.18
=531
=4.21

0.

-4.07
~2.66
-6.21
-5.92
-11.07
-1%1.05

“14.61
-14.57 -
“13,97
13,96
~12,43
-11.17

“11.27
-10,76
-7.84
~7.82
“11,56
-12.09

~14,81
-15.78
~317.30 -
“Tha.30
-8,27
-13.4%

=20,45
~21.74
~28.86

.
2264

0

4,19
2457
0.53

0.
.95
238
5413
G,
L

0.32
.
o,
0.
0.
.27

0,
0.
0,

13.94%
16,53

&.27
Z1.47
15,18

5.00

0.
0.
0.
[N

0.

1.50
Teb2
17,93
12.5%
Tohk
2.52

1,50
3.70
bt
13,39
1.50
1.50

2.24
150
¥a30
1.50
1.50
2402

1,50
1.50
1.50
1.50
33.74
25.88

t6.02
51.20
38,84
13.08
9.0
150

1.50
1,50
150
1450
1.50
1.50

1,50
1.50
§.50
Y.50
1.30
1.50

1.50
1.50
1450
1,50
t.30
1.50

1.50
1.50
1.30
1.50
1.30
1,50

1,50
1,50
1.50
1.50
V.50
3.45

84,
100,
100,
100.
100,
tag.

G2,
100.
100,
100.

1.

100,
38,
a7,
35.
5.

100.

a2,
0.
59,
b8,
100.
100,

100.
160,
100.
100.
109.

21,

It.
84,

5.
22.
P

~22,
~h§.
~h2y
*E5.
~67.
MRS

=¥i3,
208,
~4 0
=104 .
-8
~i%2.

=138,
“154.
-104,

-Th.

=25,



Table C-16 (2/5) WATER BALANCE UNDER 64% OVERALIL, EFFICTIENCY
FOR CASE 2 IN 1979

YEAR 3 197¥

PERIOD HRUHDEF PADGY -
BLOEK 1 LLOCK 2 PLOCK 3 Total o Each  waves | heES HAILT. BALANCE DEFICIT SURPLUS DOWNSTR. uairR
CEURSSY  (CUHSST  (CUNSY  (gus v FROM BRY DEFTH
urs 2 CLI‘\J’S! “u"ls)._Esl_”_‘ifi__if‘_jtffi- CCUR/SY  {Ctumis)  €Cunzs) {HCH) 1NCN)  {CUR/ZS) [§.1.9)
JAK

1< 5 18,12 . 0. 6. L. u .

410 17180 o. .12 0 a2 o L.a7 s .50 16,20 t. 4ukh 11,78 10D,
11215 1818 . At PR 1342 B ey 13.89 1,50 2kt 0. Tellh 391 40O,
16-20 11,95 0. ol 26 1238 Jess g.23 E':; :Z.;g :.gg -:.ig -;.a: 0. 1.50 B85

g oo S RN S T L 10.62  1.50 oiis o3e0 o e

- . . ' . ' 8 G.47 11,70 t.se =1.9% 4,81 0. 1.50 36

HLY
-5 11,10 o, . . ;

P 12000 . Ha Ie i 0,85 €47 11,78 150 ~2,00  -5.72 o, 150 24,
1315 HH o b 1-$§ f-g; 0.13 0447 (W) 1.58 6.6  ~2.83 0. 1.5%0 6.
14-20 14.98 0, - 0. C. o, PR L S SO S+ B 516 1ee3t  100s

. - . . . . . 5450 14 1
21-25 35.77 .14 0. L. Lk 0. 047 a8t 156 27.88 0 S BATEN T
. 5 16 0.
26~ERD 3.0 13.10 G .42 15.52 0.85 C.47 16,86 1.50 14,57 0. &30 18.07  100.
HAR .
A_13 g;-g; :;-:g g- 5-42 :2-22 g.gg g.cr 16,35 1.50 10,142 0. 4.37 1182 100,
- . . . . . . "7 13.93 1.5C N0.44 ¢, 4.51 11,94 100
11-13 .75 (i 0. o, 15,46 0.25 0.47 15,78 1.50 hk7 a, 1,93 5.7 140,
18-20 ¢ 154 0. . 15,46 0,85 Guk?  1L7E 1,50 32.41 D, 14,00 33,93 100,
125 §5.80 104k g1t u, 19.09 0.85 0,47 20441 1,58 63,89 a, 18.37  45.39 100,
2é~zub 39,88 763 .2 b. fe.ze 0.45 0.47 18,12 1.50 20,20 g, 10,47 #.70 160,
APR
-5 51,31 BS54 13,k8 [ 22,50 .S Cut? 23,73 1.56 26,10 [ 11,28 27
. . . . . . 60 109

4-10 £2.38 8,54 12,48 u. 21,18 .85 Cat? 22,49 1.50 18.37 0. ?:95 19:57 100,
11-15 33.29 B454 3,85 O, 12,49 0.85 Gua? 13.81 1.50 17.98 0. 7.17 19.48 100,
i8-20 2y.31 8,54 V7,00 b, 25,56 0,85 C.47 26.86 1,50 <0.0% “6.02 0. 1.50 100,
21-25 5,43 LN 0. .27 1,27 u. L.47 1.74 1.50 3719 0. 13.89 33.64  100.

26~£HD 43,29 [N c. 1.91 1.9 0, 0.47 2.38 1.50 41,41 0. 17.89 4z.91 100,
HAY

1- 5 56430 ) 53¢ .7y 28,85 73 €7 29,97 V.56 24,83 2 10.73 26433 100,

6=10 17,52 8,54 9.36 10,73 25,65 0,85 c.a7 20,917 1.50 5,05 a. 2.62 T.55 100,
=15 50460 2,54 445 7ak2 20440 0,E5 €,.47 21,72 1.50 27,38 0. 11,83 28,88 100,
16-20 23.45 2,56 9.)9 13,15 31,07 U,85 Dy87 32,39 1,50 -10.44 ~4.51 0. 1.50 5.
21-25 19.04 .56 3.56 7.93 25.02 0.85 0,47 16,34 1.5€ -B.80 ~5.31 0. 1.50 55,

28-LHD 28,77 b, 1,45 AT 5.0 0. B.t? Ledt 1.58 20,71 0. 2.43 b.18 100,
JuK

1- 5 29.5% E.54 .74 5415 21,62 0,85 LY 22,94 VeSC 5.15 0. 2.22 teb5 100,

6=10 CE.T74 0. 3.7 [ 2.3 0. 0.47 B.6S 1.50 56,59 0. 26445 58.09 100,
11-15  &7.25 0.96 [ yL ™ 1,39 0. Gad? 1,86 1.50 63.B9 0. 27,60 65,39  100.
15-20 20,56 2.08 5,05 4,29 12,50 0. Cut? 12,97 1,50 15,69 0. A.95 17.5% 100,
21-25 23.12 2.85 9.39 7.i6 19,49 U.Ey Cub7 20.81 1,50 0.81 0. 0.3% .31 100,

26-END 26.28 0, 9.39 T.26 1466 G.E5 c.4? 17.9¢ 1,50 D.b2 0, 0.35 2.3z 100
UL

1- 5 17,786 o, °,19 T.20 16,04 0.25 C.47 17.9¢6 1,50 “1,72 -0.74 0. ©1.50 P,

£23D 15,61 o, B.2k 7.78 13,51 0. C.47 13,98 1.50 0.13 -0.69 0, 1,50 93,
19-15 22,67 0, b2 7.i6 13,51 .55 Cab? 153 V.50 b6t u. 2418 6.54 100,
16-20 24,02 0. 3.13 1.26 10.3% o, Cuk? 19,86 1.56 11,66 0, 5,04 13,16 100
2125 73,93 o, G. v, 0. 'n 0.47 047 .50 71,95 0. 31,09 T3.46 100

20-EHD 49.59 0 o, 6hé Gabt D.ES C.47 7.72 1.50 40,31 0. 20,90 41,81 100,
UG

-5 23,82 o, G, £.38 5,58 C.E5 .67 5,08 1,50 15,66 0. 6,76 17,16 100,

4-10 21,66 0, 0. Lk L84 0.25 0.4 £.16 1.50 14,00 0. 5,05 15.50 100,
11-15 17,83 Tube 2 3.56 1,4 G.E5 C.47 12,74 1.5¢C 3,21 0. 1.39 .71 100,
16-20 20.8% £.21 G, Y Eabd 0. (Y %18 1,50 10,25 0. 443 11,75 100,
21425 26495 12,82 o, 2ot 14,72 0,55 C.47 16,03 1.50 9,42 g, 4,07 10.92 160,

Pé-EXT 25,20 EFE] G N 321 ¢, 0,47 3,68 1,58 23,02 9. 11,93 24,52 100,
SEP

i- 5 43,99 12.5% c. IR [F11 'N L.47 13.61 1.5C 29.48 0. 12,74 30,98 100,

&-1C 55,33 15.4€ tr. 0. 15448 G.ES C.e? VbW TE 150 37,07 0. 16,02 318.57  100.
1115 P6.67 10,64 EaLs Gu 19.09 0.E5 0.47 26,41 1.50 50,76 0, 23,66 56.26 108,
16-26 20,16 797 7.pe s 15,72 . £.47 16415 1,56 2.4 o, 26,96 63,91 100,
-2 42,58 B.S4T V3.EE U 22,61 0,65 L7 23,73 1.58 17,35 0, 1.50 18.85 100,

2&=END 17,18 0,34 9.4 L. 2.47 0, c.e? 1644 1.50 #5404 0. 10,90 26074 100
(Y3

1- s 25,81 B.5% 17,00 [N FPRT) 0,t5 cat? .t .50 -2.95 -1.27 0, 1a50 904

610 iTeTs 4. £3.C5 b 15,05 0. Guk7 13,52 1.5 12,73 0. 4,23 11,26 109,
14-15 FNY 0. [ 117 1.5% [’ Gui7 2.0t 1.50 34,33 0, 14 .88 35,83 100,
16-20 40453 5.19 9.5 tu3? 21,27 0. 0.47 21,74 1.50 17.29 0. 7.47 18,79 100,
21-25 he.28 1,315 G.4% U 1484 U €47 c.34 1.56 4Z.67 0. 18,35 43,97 100

24-END 79.24 [T 6.95 4oty [ H v, G.47 660 1,50 71,16 o, 36,88 72,66 100,
Koy

1B . . [ 13,15 Veaan O 0.7 15,57 1.50 51.99 0. Z2.46 53,49 100,

6-‘3 :3.3: g.sa Ft 7.42 20440 .25 C.4? 21.72 1,50 - 55.92 0, 25,16 57,42 100,
11-15 £0.5% 1,61 3.13 5206 74T 0. 0,47 §.88 1,50 69,16 N 29,68 70,66 100,
a2l 15 B8 . 3,719 6.L2 9.80C i, C.47 10,21 1.50 157411 0. 61,87 158,61 100.
2125 111.50 3,48 L.26 FT i1.16 a. £.47 15,63 1,50 98.37 0. 42,50 99,87 100,

26~ END 114,39 o, 0. [ [ O Ga47 D47 1,50 132442 Gs K8.57  113.92 100,

pEC
. . . Eoct 7,24 13,51 [ G4 13,98 1.56 ©5.0D 6. 28,08 66,50 100,
l—ig ;g ;g 2 54 9,39 7e28 25t 3] Cb7 26,50 1,50 31,83 0. 13,75 33,33 100,

f . .

11-15 4y, 53 T.75 9.1¢ 7.26 2L 0.4 0,47 25,00 1456 14,03 0. 6,06 15.53 100
1620 139 w72 3.85 T.26 2C.ET u.07 Q.67 23,37 1.50 13,85 6. 5,12 13,35 100,
21-25% 31, 8% .45 £.56 .30 20, 5¢ G.25 [ 21.87 1.50 E.gg g. g.;g :.:; :gg.
26+EKD 2E.01 255 9,39 Tu26 15,49 .25 Gaa? 20.56% 1.50 . N . . A




Table C-16 (3/5)

YEAR

HAINT. BALAKEE DEE1CIT

PERIOD

Iyl
1- 5
§-10
15-15

14-20
21-25
24-END

fEB
- 5
T&-1C
r-t3
14-20
21-25
26-EN®

nar

1- 5

418
11-15
14-20
21-23
26-END

APR
1- 5
§=1L

11-1%

14-2C

21-2%

2&=LND

HAY
1~ 5
£-10
=15

i6-20
21-25
Z6-END

Uk
1- 5
&-10
11-15

{6+20

24-25%

2&-EHRD

JuL
1« 5
&-10
11-15
16~-20

21=23

26-EXD

AUG
1~ 5
&=1¢
11-15
156-2C

21-25%

P ]

SEP
t- 3
£=10
11-15
16-20
zt-2s
206-END

olt
t- 5
&6
=15
16-20
2)-25

2E-EHD

WOV
i- s
&-14
t1-1%
16-20
21=25
26-EHD

1950

iTuKss)

aLoee 1
{{ur )

. WATER BALANCE UNDER
FOR CASE 2 IN 1980

25445
22.19
6404
13.81
14456
19,16

Va4
12.0%

1o.1% -

9,13
12.87
13914

L1 P
5%.26
21.58
2T, 68
2Z,73
19,54

21,82
25.8%
25.5C
15,27
17.73
£4,30

LI
71.8%
eb.50
3F.41
33,02
3t.61

3e.77
36,01
25,20
35,07
24,52
23,90

2. 24
14 .5%
12,44
i9.52
22.95
17,34

35.32
Fe.12
23,35
21,1
€6.,01
£3,5¢

o 07
40,36
26,64
£1.39
P5.5E
5G.55

47,21
73.8¢
77.04
234,74

L0,.27

[
5.54
L.79
2.2y
2.13
.

L8

Tate
T.4E
12.62
[T

15.5%
v.08
)
.64
G.22
Ea2%

1,93

Lo

oSk
7.30
£.54

T.t9

PAGDY
vLo{k 2 FLOLY 3
(Qurisy  (LUR/S)

f.2% [11]
3.99 1.5
L] .35
Eait Tadd
£o26 T.2¢
3.1 Ta26
3.13 Tard
T T2
0. Tudd
0. 4a.20
C. .20
[ =Y Eak
Lia Lel9
Ve t.
1 e
C. u.
Toub Ga
batd [N
Eo6S (£
7.9k U,
1.98 [T
.96 TN
§.38 Lyt
Eal5% Sl
.88 To. 7t
L. 1.5
5.4 12,19
2.%4 .2
£,0% 5.18
B.4o 7,51
5a4% 630
T4 5435
6.2 .26
Zad2 5,35
£.LD ?.eéb
9.36 T.24
.29 .o
Gadb T.ih
S.41 LI
G. U,
0. L,
C. &.,.07
C. .
C. L4
G B -
G. 0.5
. 1.48
G. G,
[ Ga
[/ G,
.t L.
Tuts Ge
r.54 G,
11.82 U.
T2.af b
t3.87 G.
9.36 Gal?
1646 .37
.70 16,73
3.5 . t2
1.3 .82
774 14.24
7.9 .77
E.5C 7.93
by N
LE¥ 24 2.4
C. (T
1.57 L

TetaL
CCun/S)

Tt
taoh
11,53
3.%9%
14.0F
7.71

13,55
¢.0¢
1 -0
19.0%
Fuld
LER A

T5.87
131,87
2d.5C
'+Tr1d
22,34
1. 53

cel
Z7.51
21.5¢
25.02

15,45

UpLAND
CROP
LEURIS)

0,43
019
a.E5

085
0,25

GaES
$.85
0.85
[
0.85
0.

U
0.61

0.t%
0.
0.

0.
G,
0.25

L8
[

a.
0.
0.85
0.285
a.
0.

.

0.3%
.59
V.85

Hat3

oox o

WATER -

(CURS)

...... -~

C.487
C.47
Lub?

BIVERS'N
REGR'T
[TULYES

64%

FLOW
(TuM/S?

OVERALL, EFFICIENCY

(CUN/s)

tueny -

SURPLUS BOWNSTR, U‘!EI

MMy

FROX BRH  DREFTH
€LUN/S) LT}

______ Fe e ea—alecmriaccec i cmccctradmcdan e — b m—maanE————

16.06

6,08
thoot
§3.98
14.83
1,70

11,70
8,57
&.5?
.87

13.38
E.db

4,37
13.39
12.1%
16,78
14,95
15,15

Gel2
B.d3
7.84
26,68
15,51
23.24

1,45

2.06
12,09
tea7é
21.01
25,565

12.2}
19.74
21,54
15,22
18.47
17.906

17.96
14.86
13.65
0.47
D.47
4.54

7.73
5,51
1,74
[T
15,40
8.18

15,82

%.53

b4t
2G4t

&.23
18,58

14,34
14.34
20,97
25,28
22423
10,86

9,20
28,83
22.22
26,14

LT
15.0%

1,30
1.50
150
1.50
1.50
t.50

1456
1.5D
1,50
1.50
1.50
1,38

1,30
1.56
1,50
1.50
1.50
1.50

1.5¢C
1.50
1.5€¢
1.50
1,350
1.50

1.5C
1,30
t.50
1.5¢
1.35L0
1.30

1.50
1.50
1.50
1,50
1.50
1,50

V.56
1.50
1.50
1.50
1.50
1.5C

1.50
1.50
1.5G
1.50
1.56G
138

ta58
1.50
1.50
1,50
1,5C
1.50

1,50
1.50
1.50
1.30
1.50
1.50

1,50
1.50
1.50
1.50
Vo590
1.50

1,50
1.50
1.5G
1.50
1.50
1.50

0,13
-1477
T5.96

1.48
1.98
D.32
298
-Z.01
5.4

30.23
. k.39
7.95
440
L.28
2.7¢

.20
T6.34
1618
~8.87

0.72
19,56

eT.52
68.29
43.91

&3.15

10,51
LAY T

19 .00
15.37
218
2¥.35
he56

450

=226 .

~0.97
1.1
27455
20.98
31.30

29.0%
19.31
i
i5.15

67,11

33,99

14,55
29,31
£.73

19.68 -

£3,85
30.87

21,37
58,04
54,57
226.36
40.48
27.97

28,70

- 3.0}
1249
21,45
£8.90
6h.52

Ed.52
152,59
124,08

[ARY4)

37.45

34,79

a5k
b.53
0.92

0.0%5.

.32

D.54
0,84
0,05
1.28

S.40

13,07
19.17

343

.06
1.85
Vakh

Gad4
7.06
598
0,

.93

11.3%
29.50
21,13
18.44

4,54

5.94

B.24
- 3%-13
6.9}
922

197

.94

12.57
B.34
4.E0
&.54

28.%F

17.58

4028
12447
C2.0%

8.50
23,45
13,34

3,55

25.07
25,57
97479
17.k%
14.50

10.87 -
1.3

540
g.2?
%78
1T.33

32,33
63.92
51.88
26,48
14,24
e 07

7.39 100,

16281 100,
. 3ab3 100,
1.43 $00.
1.50 . %2,
5.90 100,
2,98 100,
S.46 10e.
cted2 100,
448 160,
1450 84,
1T.13 100,
31.75 100,
45.89 00,
Q.45 100,
10.90 100,
5.78 i00.
.29 100,
12410 100,
7,84 100,
t7.43 100,
1.50 ",
1.50 Th.
12,90 - 100,
29.02 100,
6%.99 100,
50441 130,
dd45 100,
A2.01 08,
12.96 100,
20.56 140,
16467 100,
1.8 to0,

. 22a85 104,
- Baftb 100,
6.00 108,
1,50 92.
.50 | 36,
150 £,
k.M 100,
22.43 100,
32.80 100,
30.59  100.
20.81 100,
12.81 140,
15.65 100,
S8.81 0.
5.4 100,
14.0% 106,
30.83 - 300,
4423 100,
2118 140,
£7.35 180,
32.37 100,
32,87 100.
59,54, 100,
58,07 100,
227,36 1O,
£1.98 1400,
2¥.47 166,
L2642 00,
- 453 100,
13.9¢9 106,
27,95 180,
L TOL4D 0.
(65,92 .10,
s7.92 - 00,

154,009 190,
221,58 - 100,

81,79 100,
39,13 100.
38,29 1o,

dmmamammmmaerAErr_AREsdAEr A sEwEERASAa kY ea Lo



Table C-16 (4/5)

TEAR

PERIOD

JAN
1- 5
&-16
1113
1é-27
2125
26-EkD

FED
1- 5
&=-10

11-13

15=20

21-25

26-EAD

HAR
-5
&-5{
11-15
16-72¢
21=-25
2é4-EkD

APR
1- 5
6210

11-13

16-20

21-25

2&=~END

nAY

1~ 3

6~10
bA R H
16~240
21-25
28-En¥

FUK
[P
&~1C

11-15

16+20

21-25

26-EnD

g
1- s
616

11-15
16-2¢
21-25
2E-EKD

AGD
L1- 5
6-1C
11-1%
16=20
21-25%
RE-END

51F
1%
CEREH
11-15
1E=2G
c1-25
2E-END

ocy
i- 5
£-18
i1-15
i4-20
2125
26~ELD

L1
L
4= 5

.18

620

21-2%

Fag 1

PEc
1- 5
&-3iC

11-15

Te=20

2129

Zh-gug

1¥ET

RULOHE

U7

54,19
52,32
17,97
16,74
350
e7.20

Yo7
32,24
3.5
51,74
T |
51,19

35,04
?3.44
PhaL
17,98
.48
19.49

L2094
7029
.29
.20
7&.55
Lt.BE

£1.81
Ela&}
go.35
100,19
8%, 462
BL. &4

.32
[T
rL,23
27,04
24.93
7.2

2.90
1Y bt

2£.15°

26.3%

2L.2%
[APRE
490k
FENY T
Lb.b2
2T.5¢

7&.57
2b, 7!
Lt .87
T2
3.7t
41,08

0.5
I T4
[ X1+
5,39
10L.0%
72,27

GLLLK 1}
[R4UFAS)

11.4Y
12.62
15.4¢8
11,78
044

222

Eat2
.37

E.54

E.iz
£.63
-1

55
=32

.85
WE5

(= LV RV ]

= = N I )

Oy g

PRLEY

WATER BALANCE UNDER 64%
FOR CASE 2 IN 1981

OVERALL

Qhi AhEE

(EuRis}

3T 0L
Te.Ek
16,351
16, %4
17.9%
14,00

24,71
2eL7T
Z2.75
46,10
.4
HFEE)

21,55
£.01
588
2.23

-0.45

10,c0

1¥.57

Sekt
ib,89
{2.36
LE.T5
22,00

0.6
&t.LE
eD.02
75.32
3,58
EZ LT

EI-E-2
16.49
9.GE
6,73
(LTS
17 .80

L.t4
W55
8.7
€.46
16,14
te,7e

[
L
-3.50
.94
388
15.67

13,78
£4,03
47,58
19,28
18,08

L,24

-5.83
1.069
13,88
T1.85
.26
1E 67

18.51
1&6.4E
16.53
53,00
vi.b5
67 .81

FERTE
5.2
3.%4
11,98
L5t
17.2¢

UBLAND FA v
MLOLE 2 BLLlh 2 ypyay caer  Laten Uhebaes "es
CLuk Iy [LUb7s)  fCURIM)  LIURISY  LLUFIS)  (RURIS)  (TukIS)
5.9% €420 12,0t " .67 .
Lzt Feit 13,51 ' Car o Vhiws Rt
G.lin T2t btatt L.ts Gy §7.96 1.50
€28 faze 35 355 CoL? 14,30 1.5
5.4% G 11.74 L.ES G.&t 12,05 156
3413 7.2 15.3% ULES [ 11,70 1.30
2002 L2 (14 U, [ '3 $.49 1,30
t, 7,26 7.2t .25 C.47 7.9% 1.50
C. T.26 7.2¢ 0. [ 7,73 1.50
C. (31 (9817 C.E5 [ 1 1,50
G. 2,29 9,40 o, .47 9.87 +, 50
c. tate 12434 0. C.av 32,81 1.50
[ i, 11,48 0. C.e7 11,5¢ 1,50
e, L. Lénb2 LS L4 13,93 1.5¢
[e N L P 0.E5 1] 1,78 1,50
Ca L. 13.7F G C.t7 14.25% 1,50
Cact G, 15,60 Taky C.67 20,41 1.5¢
L2 u. r.52 G, .47 7.9% 1,5C
12,10 Ly eiatl 7% [y Ptaet? 1.5¢
€. L. 1Pt 4, 067 13,35 150
L3 L. a4l 0. Tty .90 1.50
13,7 o V257 G, C.by 16,38 1,50
.z L 27,28 u,£% c.c7 26,80 1.5¢
Logh : 17,01 0.8% [ 18,2 1.50
ST 7.3 v.el Ua [y 16,15 1,56
£.2E 1.7 14.9F G. C.67 17,45 1.5¢
T.74 11,24 247,51 G.E5 .67 2t L3 1,356
.04 11,54 264.9C o, £.67 25,37 1,50
7.74 t.5? 25,25 L.ES [T 24,56 1,50
Cc. [N G, u. C.47 G.a7 150
Y82 [ 25,14 0.5 .47 20,56 i.30
5.18 7.E% 71,75 6,55 a7 26,17 1,5C
9,19 1,24 22,132 0.£5 [ 23,65 150
9,40 7.06 15,68 G.E5 [ 20,89 156
£.56 4,20 17,71 CLES U7 19,03 1,56
T.3% 7.26 1o.6t U.ES 0.47 17,96 1.50
LI Paod 1e.ct V.85 47 17.9¢ 1.5€
&a 7L T.ik 12,31 d, 62 Luk? 1e,61 1.50
28 T.76 15,51 U, [ ¥4 15,9¢ Ta50
I013 7.id 15,39 GaEL 111 11,70 1.50
2,40 i 7,68 /8 Cut? ia1? 1,46
€. v ULEY G.ES [ ] z.21 P
L. U5 L.87 Les? t.L0
C. ] 0.t [ e le 1.50
[ . 0.ES Tt 16,92 1.56
0. 7.5 Ga3t L.a7 z.30 P56
c. PR [ U, [ 34 iE. 26 b5
€. . Eah5 0. % £.92 3.50
[ . v, Cui? e.%7 1,54
G. L. U et 3,65 S0
£.47 C. 0,73 T.47 1%.9€ 1.5
747 ("8 0. Cad? 14.04 .50
16,52 . LS [N ¥ 20,44 1,50
12,68 ue Tu?s Tat? 2t.B4 $,50
Vi, Il ety LoL? deate -1
15.4% 26.8% 0.E5 L 4 £5.54 +.58
5, TS O, T uLT 1.11 1.50
6.37 3.3C Ja [ 3,77 1,50
o,y PIavE C.E% (.47 25,97 1.5C
b.2h 2u.57 G.O7 [ ¥ 2C.ET 1.50
N 1.tk 'Y Lael W.9s 1.50
g:;é 1.;; rt,gc e Dok7 YL 1.50
oy 7,70 56,67 0.5 [NH 599 1.5
T.ut PET 50,58 U, (%] 10.81 1.50
5.t 3,64 54,23 U, €.67 V6.7 1.50
e 1226 it 5. cuat 2.5 1-56
5 I BRI LAY 4 deabl 1.5¢
i.;i CLET La AT €.e7 £.79 1.5¢
L L. L. LT 6,67 +56
§,1% 7.8t T [ 4 274465 !-59
[T t.i% Fr A Lat? 23.65 1'5ﬁ
e it Tin [y LGt 1.5C

EFFICTENCY
SEFIC)T SURPLUS QOUNSTR, MATIR
FROK BRH OEPTH
1183 tneky  dCunss) [LTY]
0. 17,908 41,04 1400,
L 15.91 35,34 100,
0. 6,09 20,014 106G,
'R 8.18 20,46 100,
0. T.75 $9.45 100,
0. Ta2t 15.50 100,
o, 12.40 30.21 160.
0. .84 24,21 100.
. Y.83 24,25 100G,
0, 19.05 L5.60 100,
0s g.2¢ 20484 100,
G. LT 38,38 100,
U T34 23.05 100.
Q. 3.4 ¥e51 100,
8. 2a54 T+38 100,
. 0.97 3.73 t00.
-0.19% 0. 1.50 98.
0. L.99 11,12 100.
C, Bkl 21,07 100.
Gy 23495 55,94 186,
0. 2112 50.3% 100,
0. 26,94 €3,66 100,
0. 21,08 50,25 160,
0. P53 23.56 100.
. 21,67 31.68 100.
0. 26.56 62.96  100.
C. 25,93 6152 100,
0. 3,467 T4.82 100.
0. 31,78 75.06  100.
9. LZ.T5 83.97 108,
0. 16,5¢ 3¢.862 100,
0. .21 12,1% 160,
Da 2.9 §0.56 100,
[ 2.04 .23 100.
0. 1.9 5.%2 1060,
0. T.6% 19.30  t00.
0. §.92 5.94 160,
g, 1.53 5.0% 100.
Q. 3.t 10.21 100.
[ 2.88 &.18 100,
G. LL3E A1) 106.
C. 9473 2026 100,
C. 2,82 Bk 160,
0. 2,36 695 100,
-1.08 o, 1.50 70.
~1.2% Ga T.50 47,
e 0,40 2.63 00,
a. 5,12 17.17 100,
&. $.95 1%.28 100,
0. 6.3 35.53 100,
o, 20.55 £5.08 100,
G 18,97 40.78 100«
[ 7,81 19.58 100.
. 1.83 S.T6 100G,
~2.52 0. 1.50 1.
~1.7% G. f.50 6.
a. 1716 Kt.23 100,
0. 3Y.04 73.3% 100,
. 3.13 Ea.Th 100.
[ V.58 2D.¥7 100,
a. £.00 20.01 100,
0. 712 796 160,
D. 15.78 38,03 100.
0. 2250 5&.50 100,
0. 39.58 93,35 100.
G. v.2v 69.31 100,
a, 12,14 29460 100,
6. 24,29 §7,72 100,
€. 23,13 55,06 108,
0. 5,17 13,46 100,
o, 1.95 6.8% 100,
0. T4 18.¥4 100,



Table C-16 (5/5) WATER BALANCE UNDER 64% OVERALL EFFICIENCY
FOR CASE 2 IN 1983

PER10D RUKGES PAGDY uELAND b L 1 GIVERS't  MAINT, BALANCE BFFICIT  SURPLUS DOWNSIR, WATER
LLOCE b whELk 2 FLudy 3 TuTaL CROP WETER . MEGH'T File FROR BRH  BEPTH
COUKLSY  LCUMSSY  CCUNYYY  CEuRy Sy (CUM/S)  (TUKESY  COUFIS)  LEUPSS)  (Cuk/sy  {Cum/s) [E15.}] (MCRY  (CUNISY  {NKD
JAN
1- 5 X9, f, G, G [ 0. .47 [y 1,50 37,26 0, 16,40 38,75 140,
4=1C IS4 [\ Taed Lot 13,78 a. Gat? 14,20 1.50 19.74 0. 8.53 V.24 100,
=13 27,80 a, £.93 7.L7 12,06 Dek3 Gai? L4, v0 1.50 9,20 04 3.97 10,70 100,
16-20 24,34 [ &act 7ai6 3.5 uads Q.47 14,53 150 8.1 0, 3.68 10,0t 100,
21-25 2.1 u. bu24 7.26 11,51 0.t Cut? 14,83 1,50 5.78 0, 2,50 7.28 100,
26-Tko 19,29 0. 3.2 7.25 10,35 JuBS [ 1.0 1.50 6.0% D. 316 W59 100,
FEB
1- 5 1690 [ I taik 105,35 u.ks Coa? 11,76 1,50 5.70 a. 2,46 .20 100.
&=10 14,49 0. i ettt ENY G.8S G.a? .99 1,50 .00 9. 475 12,50 106
11-45 16,09 0. C. 1.2¢ T.éL [T%-3.] Cak7 .57 1.56 [ LTS 0. 2.86 8.12 100.
14-2¢ 22,30 0. G. L,rh L84 G.49 C.a7 $.80 1.56 15.00 D. b.4B 16450 100,
21-2% LY ?a77 [ L84 ig.2t P [Ny 12.75 1.50 3.2¢ 0. 1.39 4§72 180,
28-IND 15.71 13,10 0. Y 5.52 .85 0.7 14,84 1.50 -2.63 -D.68 o. 1.50 a2,
MAR
1-5 26,94 12,60 [{N cot 15,07 [ Cak7 1685 1.50 1.3 0. 0.67 3.05 100,
&=10 .94 12.¢¢ [N N 1e.68 G 85 Cu4d t3.93 -4.50 .49 -Q.2i Ga .50 L2
11-15 19,25 15.4e 0. L. 15.4¢ C.ES [V 18,78 1.50 0.97 a. 0.21 1.98 100,
th-2( 19,41 11,10 Ge L. 1310 G 047 13,57 1.50 4.5 0. 1.96 8,04 10D,
2i-23 18,55 10.44 Al L 19.65% 0.8s D47 20.41 1.50 “3.3¢0 =1.45 0. .59 53,
26-END 25.39 9.6% ot G. 1¢.0d G.ES Caat 1e.iE 1.58 S.71 D. 1.5t L TLYS 100,
APR
1+ 5 15.7¢ Euh4 13,58 [N fEad Ge@5 (.67 23,73 1.5¢€ 9.7 -4.09 Q. 150 82,
4-1G 13,49 BS54 13,¢h G, 2200 0.55 Gaa? 23,73 1.5 -11,74 -9.18 O 1.50 15,
t1-15 12,11 E.S4 17,40 La 25454 a.85 [y 2¢.86 1,50 -16.25  «14,18 0. 1.50 =2,
16-20 16.6¢ 2.54 17.00 G, 25,54 3,55 C.a? 26,86 1,50 -17,70  -23,82 0. 1.30 -23.
21-25 12,51 t. 2,10 .7 b3t 0, Caa? 6.33 1.50 4.50  -21.88 0. 1.50 <kB.
24-EKD 15,24 0. C. .57 0,57 0. r.e? 1,04 1,50 16,70 -14.47 0. 1.50 1.
HAY .
1- 5 13,25 3,17 1.0 Gafe c.3z G [ haED 156 22.95 -§.15 0. 1.50 .
5-16 26,90 batt 0 16,82 fhao? Yo .47 25,34 1.56 -1.94 ~5.5% [ 1.50 &b
11-15 10,39 7.97 9.8 13,15 35,30 0.55 Gaa? 31,32 1.56 -3 =464 ‘N 1.50 b4y
16-30 26,72 3,48 7,51 13415 245,18 G, [ 26.63 1950 0.60 -6.38 0. 1650 85,
21-2% 29,22 2.7 5.20 4,58 12,71 Gall 0,47 18,43 1.50 ?.09 -2.46 0. 1.50 87,
26-END 21,44 G Y43 7.5 12.6% [N a7 13,14 1,50 6478 0. 1.08 3,55 100
Uk
1=« 9 24,00 .4 t. 39 Tole ebold VuiS C,u7 28 .5¢ B S T¢ =400 -1.73 a. 1.50 1.
&-10 16,55 5.02 £.5¢ [ANE- I LI ] 6. t1 0,67 21.00 1.56 . -6.15 ~3.25 [N 1.50 68,
11-15 26,44 1.95 4.5 [ 1L.45 Ga [y 19.96 1.50 | $3.98 0. 6.7% 31.33 a0,
16-20 3h, 06 1.9 3.9 z.10 7.%2 0. L.t £.39 1.5C 24,147 0. 10444 #5.67 100,
21=25 19,74 2.85 Ll 7.6 19,45 N.t5 C.47 20481 1.50 ~2.57 “1.11 ') .50 2.,
26-END 15.07 G, .39 F.ed 1o .64 5.85 C.a7? 17.98 1,50 -4.39 =3.01 0. 1450 5.
UL
-5 15,2 c. 7.51 7.2E 14,79 L. 1.47 15.26 1.50 -t.48 3,65 0. 1.50 10,
6-10 17,42 0. PR L.35 5.5¢ U, [ 16,43 1.50 5.49 ~1.27 0. 1.50 a7,
11-15 15,12 fl. 2.5¢ ) &4t V.25 G.47 ?.72 1.50 5,50 0. 3,00 B.45 100,
16-2C 16.92 0. 8. L. G. 0. 0,47 O.h7 1.5G 14,95 -G, kb 16.45 100,
21+25 3,45 G 3,1 P 16,75 G.F% C.47 11,70 1.50 4025 0 0. 17,39 41.75 100,
28-END 22.54 ¢, G, (Y43 L.E7 0.5 0,47 6.9 1.5C 21,15 0. 10,97 22.85 00,
AUG
1+ 5 teus n. . Foids P U 1,87 7,73 1.50 53,34 o, 23,04 54.85 160
$-16 AT 5T 0. C. FTS1) ke 0.5 C.47 4,88 1.50 4,21 D. 17.80 42.71 - 100,
11-15 2t.64 5.%% t L 2F aTr G C.47 [ Y4 1.50 23.92 0. 10,33 25442 100,
16-20 11,37 7.82 c. 2ak2 10.26 .79 C.47 14,58 1.50 18.37 0. 794 19.87 100,
21-25 21,72 €.55 G .10 16,45 a. C.47 t6. 52 1.56 .30 & C .02 10.40  1DD.
26-EkD 27,00 2.7¢ 0. L. 2.7 ' .47 3425 1.50 22.25 [N 11,54 23.75 . 100,
SEP
1~ § £5.75 1.98 O. L. (13 U, .47 2.45 1.50 41,80 0. 15,086 43,30 - 100,
5~50 £4,40 13,210 c. U, 15,21 0. .67 ¥3.68 1.50 49,22 a. 21.26 -5@.22 100,
1113 £2.61 N [T u. 9.k 0, .47 10.3% 1.50 70.76 0. I0.57 72.26 100,
§6-2€ 126,51 r, ) [T 1.4 a, L.47 t.71 1.50  123.30 0. 83,27 $24.80 100,
21-25 73.43 2,54 13,88 [ 2k UyES 0,47 23.72 1,50 LB.40 6. 20.91 49,90 W00,
26-END £5.13 C. 6,22 ‘M &.22 Gy Gat? e 6% 1,50 38.94 0. 15.96 38,44 100,
(14
1- 5 35,42 S.9 Fae? G. 11,77 G, [y Ve, 25 1.56 15,68 0. - Ba%0 21.18 190,
4-10 12,67 P 13,27 [ 12,37 0, €47 1E.84 1.50 12.33 0. 5.33 13,83 0.
1M-13 30.39 5.5C 7.20 s 19, b4 u, C.47 1563 1.50 9428 'Y 4,01 to.78 109,
16-~20 5.0 7,306 11.02 fack .02 0,17 B.57 25,68 1.50 6.73 e z,9% . -8.23 100,
21-25 18,33 3,48 [ 283 Y.45 Ve b2 'R Gaa? 15,29 1,50 17.54 0. .58 19,04 144,
Z6~ENRD L2.1% G G, 1,10 3. G, B U ) 3.57 1.50 37.08 0. 19,22 . 33,58 100,
oY
1- 5 LGaa1 5,02 3055 a? 15,88 U, 2.7 tea35 1.50 22,56 0. .74 24,04 100,
$~16 .02 E.56 9,39 13,15 31,47 D.ES (X 312.39 1,56 22.13 0. - 958 23,463 100G,
1#+15 LE.93 B.54 4,3¢ Gat? 2 b1 Q.85 C.a7? 2¢,12 1.50 19,31 0. 8434 0,81 100,
16~2¢ L5.67 £.5% 9.9 [ 1) 24 obli 0.85 C.a7 2812 1.50 16,05 0. 6.93 17,55 100,
21+2% 35,64 £.20 6. 79 6. 19 19,32 .67 047 2G.52 1.50 13,82 a. 5.28 15,12 100,
26-END 36,57 £.04 1,58 .57 L.5% n. Cub? 7.06 1.50 24,01 0. 11,24 27.51 100,
pEEL
1~ 5 Th.E E.54 G50 Talt Za.1t G.tS Gok? 26.50 . 1.50 3ubh 0. 1.66 . 5.34 100,
6-14C 2e440 1,71 $.15 Wyl 13,4 ¢, .67 13.71 1,56 F5.149 ‘N 5.9 th.49 100,
11-35 L0 &0 0. 1.79 4.59 EN T G, G,47 8.9 1.50 30.25 0a 13.07 .75 100,
tb-20 .67 n,e0 e 4B 6.2 [[ Ba4T &.49 1,50 23,48 Q. 10.1% 24,93 100,
21-25 2.5 n, 1.3 1.5t 2.4 U, C.4? 5,32 1.50 22.72 0. 9.82 24,22 100,
2b-EHD 25,990 2.72 9.25 7.26 19,22 v [y 26.31 4,09 a, Z.t2 S.8¢ 100,




Table C-17

TEAR 3 1978

PERICD QURAFF

wMelr 1
fcurssy

{(1/5)

WATER BALANCE UNDER 60% OVERATL EFFICIENCY

FOR CASE 2 IN 1878

PALOY UPLAND D K T DEVEKS'K
WLOLK 2 ELOCK 3 TOTAL & ]
Lok 2 0P WATLR  REOA'I

CCunsS)
JAN
1- 5 17,68
4-10 §6.58
Ti-85 - 18,77
14-20 24.50
21-35 18,05
26~END 14,22
fen
-5 11.82
&=18 13.66
tt-i3 13084
i6-20 16253
21-2% 10.92
26-END 11,18
HAR
1- 5 10,60
&-18 11.40
1115 13,83
16-20 13,61
21-25 16,36
26-EKD 13.86
APR
1- 5 19,77
&-10 19,41
11-1% 21,72
16-20 - 3082
21-25 7, 28
24~E8D 41,50
BAY
1- 5 65,55
£-10 57.43
1235 65,51
16-29 65,47
21-25 37.32
26-tne 22,14
Jux
-5 21,57
6+10 19,86
1515 16.9%
18-2C 13.30
21-25 12,76
26-tHD 11,81
Ju
1~ 5 - 10,75
6-1C 16,06
1M-15 13.28
14-20 12,25
21-25 16.29
28~£KD 12.0¢
Aug
1- 5 §.43
810 £.59
11-15% 1412
16-20 16,74
2125 G AE
26-£nd £, 72
SEP
1« 3 10,027
4-10 11,69
11-15 11,42
18-20 Eobh
21-25 23,26
26-Ens $3.2¢
Ll |
1- 5 12,15
4=10 9,79
11-15 13.05
16-26 15007
21-25 28,97
26~£HD 58,76
HoV
1w 5 b2 77
6<10 §1.9%
11415 a1.91
16-26 82,68
21-25 . 77.42
26-EHD 43,44
bEC
t- 5 12,09
6-11 . 45.0%
11415 13,45
16426 23,21
21+25 21,78

2E-EnD 11,37

156,49
3.93
L0

9.10
¢. 00
B.ls
?.10
Qul
.10

916

.92
2.10

9.1¢

bost
5.53

13,70
1,73
17,729
16.LE
11,:9
3.2

.75
C.
9.97
16,51
1d.u1
16t.c

.28
5.3%
10.0%
ha41
149.01
.83

to.ut
.67
hode
3.83
3.34
C.

s

767

G
Tad

14,40

fEL 14
8,78
12,28
£,91
114
2,55

1LUk/S)  (tunds)  (CuMisy 1LUrysY  (CUHIs)

.74 20,79 fl.g :
336 b.26 o. 0 E::; ‘5:;2
Uy 0,40 b [ .
€72 12,52 0. Car 1oy
5.81 10,21 0. 0.47 1,28
1.1 11.0¢ 0,98 .47 12,45
7,74 11.0F 0.50 0,47 12,45
T.74 7.74 0,90 6.47 g.11
.52 Gaéd . cut? 1.9
.97 £.97 0.90 D47 3.34
4,35 12,73 0.70 0.47 [TNE]
L. 413 0. 0.47 4,60
1,32 7.59 u, G.47 5,06
. 13,44 0,90 0.47 16,83
Uy 11,38 [ 6,47 13,85
0. 146,49 0,90 D.67 17,87
Uy W, 54 0. 0.47 1.0
'} 9,93 0. 0.47 TN
'8 22.b) 0,94 c.L? 26,15
G, 2UabY u.yn U.47 22,21
0. 25,93 v, 3¢ .47 26,80
G, 27,13 0,90 [ 28,33
LaTE 27.1% e,9u D.47 28,52
Z.t2 5.2¢ 0,96 0.47 16,63
11,24 36,69 L, 90 C.4? 31,47
[H 6,15 o, D47 5,62
14,02 12.9¢ 0,8 GL47 36,29
14,02 33.14 T.50 067 34,51
9.7 5,59 0,50 L7 29.9¢
L.75 27.87 0,90 U.47 29.24
7a74 ie.27 0, (Y] 2e.T4
5.8 PRTS G, 0.47 15.4
T.74 23,52 0,5¢ g.e? 25.20
T.46 13,45 u, [ 14,32
T.T4 20.79 &.50 6,47 22,44
5,60 10,43 o, G.47 .m0
7.70 17.75 0,50 G.a7 19.13
7,76 14,42 6. C.a? b, 8%
5119 9,47 0,96 047 11,05
7.03 10.G¢ 6,90 Bab7 11,43
.76 11.08 0.96 c.47 12,45
7.7 7,74 0. Q.47 B.21
7.74 (A [T 0.7 E.b7
516 5,16 0.65 C.47 6.28
U, PN 0. 0.u7 6,22
L. £.59 .90 Cot? 9.7¢
Z.tt Toa 04 D.on G.u? 17,51
va P2 s 0,47 5.7¢
[ Sax8 u.27 .47 16,05
U [Fa 44 0. [y 13.25
Ga 13,82 0. 0,47 14,29
L. g, u. e.e7 0.47
Ua 7.2% U, 0,67 T2
™ 23,91 .90 [y 25.78
b 2724 0,39 C.47 28,61
L. 11,54 0. c.67 12.01
7.1% 25,47 0.9 €,47 29,84
7.t 16,84 '8 Lae7 18,51
L7 ST 0. .47 12,38
5.43 18,37 u. C.47 12430
L.5% (% Ga (.57 7.12
i.10 2.10 a. G.47 7.57
"N G. 0. G4 D,47
¢.47 dbab? 0,14 [ 27.23
7.74 To.bi 096G [ 28.23
774 20,84 0.90 et 2b.23
j.81 5.4t G .67 1.8
i ; U. C.47 Gut?
1,95
18,40
12.9%
2216

SURPLUS DDWKSTR. WATER

HATHE,
FLOw
tcunisy

1.%0
1.36
1.30
1.30
1.50
1450

1.50
1450
1.50
1.50
1.50
1.50

1.50
1.50
1,50
1.50
1.50
1.50

1.50
1.50
1.56
1.50
1.50
1.50

1,56
1,50
150
1.50
1.50
1.50

1.50
1.5¢
1,50
1,54
1.50
1,50

1.5C
1.50
1.58
1.50
1,50
1.5¢€

1.5C
1.50
[ Fe14
t.50
1.56
1.350

1,50
1,50
1,50
F.50
1.50
1.5¢

1.30
1.50
1.50
1.50
1.50
.50

1.50
1,50
.50
1.50

HALAK(E

(CUNfS)

-2.13

~L.89
5.08

0,90
~G.73
=i.52
=5.76

3.B5%

3.08

-5.%1
-6.350
-6.58

g.79
40,26
23,37

12,58
A8
33,02
9,48
5.86
~E.60

-2,87
2,55
~9.70
~2,4512
-10,9¢
~0.59

~2 .88
~0,3%
u.73
~0.68
2.38
2.33

-D.74
0.83
5.4

~G.52

-9.73

-1.54

~7.26
-3.046
4437
Ead?
13.98
~13.54

=17.96
31,72

13.73

DEFICIT

{ML{H)

~C.32
~2a43
=3.10
-5.59
“3.93
~1.88

vhabd
~6.2%
~g.12
~8.T8

0.

5,70
=hab0
-8,82
~9.90
~1& .04
=14,

~19.14
-19.31
«19,00
-19.29
~1B.28
-17.07

-17.3%
~17,04
-14.28
-14.50
-18.71
~59,50

—22.64
-23,%8
-~25.85
-23.05%
-17.01
~22.8¢

~30.42
~32.25%
-40.1%
-45.51
=34.58
-11.30

[3.14.33

0.

.89
7.40%
[TLH
2,28
G.te

0.

0.39
¢l
5.04

0.

FROM ARH  SEPTH

[JLULTES] (.1}

1,50 82,
5.87 100,
17.90 1004
1,81 100,
b.77 100,
1.7 100.
1.50 88.
2,41 0.
4.55 100,
13.2% 100,
1,50 LT
1,50 2.
1,50 5.
1.50 it.
1.50 50,
1,50 10.
1.50 54.
1.56 78
1.50 9.
1.50 2.
1,50 f.
1.50 33,
21,43 100,
24.87 ol

14.08 100,

50.21 100,
34,52 100,
10.96 100,
T34 100.
.50 The
1,50 59
1.50 T2,
156 4.
1.50 3.
1.50 -3,
1.50 -23.
1.50 ~58a
1.%0 -%6.
1,50 ~93.
1.50 =155,
1.50 =342,
1.50 =223,
1,50 =229,
1.50 =38k,
1450 ~155.
1.50 =279,
1.50 =247,
1.50 =371,
1.50 ~265.
1.50 =286,
1.50 ~-g05.
Fo 50 =172,
1.50 ~38,
1.50 ~112,
1.50 =135,
1.50 =147,
.50 i1,
$.50 =178,
1.50 109,
1.50 32.

LI 100.
55441 100,
49.20 160.

$8.50 100.
4.81 100,
.79 100,
.50 1.



Fable C-17 {2/5) WATER BALANCE UNDER 60% OVERALL EFFICIENCY
FOR CASE 2 IN 1979

YEAR © 197%

PERIDD RUKAFF PApDY UPLAND Dk ) DIVERS'H HAINT, BALAKNCE. DEFICIT SURPLUS POWNSTR. WATER
BLoCx 1 LLOCR 2 Proch 3 WAL CROP WATLR  REGMT FLOw FROM DRH  DEPTH
(CURISY  TCURZS)  CCUMISY  (LUF/S)  (CUMZS)  (CuMSS)  {CU¥/SY  CLUMIS)  (SUMSS)  CCUMIS) tHLHy (NEM)  LEURZISY  (nW)
JAN
1= % 15,17 Q. o [ s n, Cu4? Uah? 1,56 16420 ‘N 3. 74 10.15 100,
&etl 1780 n. .l tel? 16,32 Ge Ua4? 14,79 . 050 1,51 0. 0.65 . . 3.0 140,
115 15,18 &, 1L.09 7.74 47,75 0.9 Dak? 19.13 1,50 =545 “2435 Q4 1,50 a1,
16-28 11.95 a. 6a67 T 74 14,48 .90 B.47 15,79 1.50 -5,34 YY) “0.4 1.50 53.
2t-25 11.99 Q. 492 5,70 10,62 0.20 D47 11.30 1.50 0.8 ~5.01 O 1,50 49,
26-END 11.25 0. 3434 .74 11.08 9,90 0.7 12445 t.50 “2.70 ~8a.41 0. 1.50 15,
1]
-5 110 Q. 3.34 7.74 11,08 0.%0 [ 12,45 1.56 -2.85 ~Tabd 04 1.50 -1,
é-10 12.22 0. c. 3,67 .67 [P T .47 L.28 1.50 ° bakk ~4.88 . D. 1.50 a,
11-15 11,84 0. 0. 1,63 1,463 0.78 C.&? 2,68 1.50 7446 ~1.82 0. 1.50 9.
18-20 12,00 (A C. La 0, D.20 D.67 0.67 1.30 12,73 0 3.87 10,45 tDD,
24-25 15,77 B.bE 6. G £.55 G [y 7.02 1.50 27.25 0. 1.77 28,75 100,
26-END 34,91 13,92 C. A 16,58 0.90 C.47 17.93 1.50 15.48 0s 4401 16.98 100,
.
MHAR
1< 5 27.97 13,88 ' 2,59 16.G4 [ U.57 17,41 1.50 2406 0. 3.9 10.56 100,
&=1C 25.87 Vilae o L. Viag 0.90 Cab? 16,83 . 1,50 9454 0, 412 11.04 100,
11-13 22.75 16,9 C. b [TY] 0.90 0.47 17,87 1250 3.38 0. 1k 4.88 100,
16-20 50,69 16,45 0. [ T u.¢0 e.67 V7,87 1,50 31.32 . 0. 13.33 32,82 | t00.
21-25 85,60 11,004 Fac? U, 8,36 0.90 Cuk? 21,74 1.58 42,36 0. 18,30 43.86 100,
26-END 19,58 12,30 7.9 G 17,95 V.90 Cau? 19.3¢ V.50 19,02 0. 9.86 20,52 - 100,
APR .
1- s 51.57 LT V44 E0 U, 23.91 G.90 Lah? 25.2% 1.50 24055 0. 10,61 26,05 140,
&=10 2.0 °.10 13,62 u. 22,59 .90 0,47 23.96 1.50 16.90 0. 7.30 18,40 100,
11415 33,29 9.10 4,22 U, 12,32 ©.90 0,47 14.69 V.5 17.18 0. 7439 184460 100,
16~20 23,3 9,10 18.14 u. 27,24 .90 Ca4? 26451 1.50 -1,80 ~0,78 ' 1.50 9%,
21-25 35,43 0. u, 1.2t 1,36 G e.s7 1.83 1.50 32410 - 0. 13.09 31.80 - 100,
28END 65,29 0. 0. z.04 2,04 0. C.47 2.51 1.50 £1,28 0. 17,83 &42.78 100,
MAY
-5 56,30 0,14 10,61 11,44 10,54 V.96 .47 31,93 1.50 22.47 0. 9.88 24,37 100,
6-1C 37.52 LTt 10,01 11.44 30,58 UL 90 0.47 31.93 [ 409 t. 1.71 - 5,59 100,
11-15 50,60 ?.1C [ 7.61 21.7¢ 8,90 .47 23413 1,50 25.97 0. 11.22 AT 100
16-20 23,45 §.10 Wikt 14,02 33,14 ©.90 .47 34451 156 -12.56 ~5443 0. 1.50 10,
-25 19.04 9.1 9,12 [0S 26,69 0.50 0,47 2E,07 1.50 -10.53 ~9.97 0. 1450 46,
28-END 26,77 B 1,55 ik 4,36 U, Cat? 4,83 1.50 20444 0, 0.62 2.6% 100,
JUN
1- 3 29.5¢ ?.18 2,28 L, 70 PRI 0.90 Cua? T 1.50 3.6% 0. 1.58 5:15 100,
&~10 L6 0. 4.4 589 [ & [/ Cet? £.20 1,30 56,04 0. 24,21 57,56 100,
=15 £7.25 0,%¢ 0.52 U, 1,86 U. £.e? 1.96 1,50 83,79 0. 27.54 65.29 100,
16-20 .56 2.2C 8. kb (3] 13,34 0. 0,47 13.8% 1,50 15.25 0. 6459 16,75 100,
21-25 23042 3,02 16,61 7.7 0,79 0.9G C.4? 22 i8 1.5C 0,54 “0.23 0. 1.50 93,
26~EKD 20,28 0. 1e.ct 7,74 17,75 0.90 .47 19,93 1,50 ~0,35 =0.38 0. S 1.5 . 97,
ML
-5 17.7¢ 0. 1,00 T.76 17,7% y.vn G467 19.13 1,50 ~2.,8% -1.63 s 1.50 a7,
&1L 15.61 0. bat7? T.74 16,52 0, C.a? 14.89 1.50 “0,78 -1,97 0. 1.50 80,
11-15 2,67 o, [Ny 7.04 14,47 0.59 G457 15,47 1,50 5470 0, . B0.4% Zebh 100,
16-2C 24.02 0. 3,34 .74 11,08 a. C.47 11.55 1.50 10,97 0. 474 12,47 . 100.
21+25 T3.93 n. G ™8 G, 0, 0.47 L 4T 1,50 71,98 0. 31.09 73.46 100,
ZbrERD 49,59 k. . %1 6,69 v.50 0.47 E.27 1.50 39,82 0. 20,64 &y,32 100,
AUG
ta & ?i.82 [ C. L.70 5.70 0.9¢ k7 7.0t 1.50 15,24 0. 6.58 - 16a.74 100
6~ 10 21,88 o. C. 5416 5.8 0.%0 0,47 6.53 1.50 13,43 0. 5.89 15.13 100,
11415 17.45 2.ty G 5.£0 12.19 0.90 0.47 13.56 1.508 2.39 D. 1.03 3.89 100,
16-20 20,85 6.0t C. 2.58 9.1 G. Cad? 7.68 1,50 9.67 0o §a13 1.8 100,
21-25 26,95 13,4¢ c. &.24 15,70 0.50 047 7.7 1.50 8,38 0. 3.62 - - 9.38 100,
24-LND 28,20 1.43 G. [ 3.43 0. D67 1,90 1,50 22,80 0u 11.82 24,30 300,
SER
1~ 5 L3,99 13,38 0. 'S 43,138 0. c.47 13,85 1.50 2B.64 ' 12,37 30,14 . t00.
6~1C 55435 16,69 0, u. 16,49 U0 0.7 17.87 1.50 15,08 0. 15,55 37.48 10D,
11-13 P57 11,44 8,62 [N 24,38 0.90 C.h? 21.74 V.50 53,43 0. 25.08 54,93 108,
16-20 ELLI0 £.51 [ [ 16,76 G, 0.47 17.23 1,50 61,37 0. 26451 &2.31 100,
2125 L2.5¢ 9.1C 14,50 . 23,91 0,99 C,47 25.28 1,50 15,80 0. 5.83 17.30 100,
26-£ND 37,18 G.3e 10,28 G, 10,84 G. 0.47 1,11 1.50 24.57 0. 10.82 26,07 300,
oct
i 5 25441 2.10 18,14 v, 27,24 0,90 Gak? 2& .61 1.50 -4.,70 ~2,03 . 0, 1,50 Bhy
b+10 27,75 G. 13,92 . 13.92 ' C.47 14, 3¢ 1.50 11,66 0. 3.0% 8,66 100,
1115 I7.B9 €. C. 1.10 1.0 0. 067 2.17 1.50 34,22 [+ 15,78 35.72 100,
16-20 40.53 5.75 1C.He .79 2ZiLR 0. g.67 23,145 1,50 15,88 [ 4.86 17.38 100,
21-25 Y] V.54 .52 [ 1.9¢ 0. c.4? 2,43 1.50 42,35 Ga 18,29 £3,85 100,
26-EXRD 79,24 0,52 1,04 5.01 £S5 G. 0.47 7.01 1.50 70,73 - 0. 36,47 72.23  100.
MOV y
1- 5 73,34 0. [ 14.02 20,70 0. G.67 2117 1,50 59,69 0. . 21.90 52,19 100,
6-10 79,14 9.1L 5,74 7.91 21,76 0,30 C.47 23.13 1.50 56,51 0. - 23455 56.0% 100
1158 £D,54 1.6 2,56 5,40 16,603 0. C.A7 10,50 1.50 6B 54 0. 29.81 0.04 16D,
1620 168,85 G. 4,04 it 16,4 a, 0,47 10.93 1.5 156,45 0. 67.59  157.95 140,
Zi-25 1E1.50 3,71 6,52 I.ET £1,90 Q, 0,47 £2.37 1.50 57,83 '8 42,97 PO, Y 100,
26=EhD Vi4,39 0. C. L, [ 0. C.67 Gik7 1050 112,42 G 48,57 113.92 100,
bEC
1- 5 UL LR n. (%) 7.74 14,62 0. Cu6? 14 .89 1.30 64,09 ' 27.69- 65,39 100,
&-10 S9.E3 .10 10,01 7.74 2¢,b¢ 0.9G [Ty 28,23 1,50 390,10 0. 13,00 31,60 100,
11-55 40,53 B.27 2.71 7.74 25,79 Dkt 6,47 66k 1,50 12,39 . 0. 5439 13.39 100,
16-20 24,72 5,03 LY 1.74 22,21 0.08 0.47 22,16 1.50 10,44 0. L.52 t1.956 100,
21-25 1,69 €.07 $41% 6,72 21.97 0,90 .47 21.30 1,50 6,89 0. 2,98 £.3¢ 100,

2E-EHD 26461 3.03 fa.ct Fo7id 26, 7¥ 4,90 a.42 2¢a b .50 2.95 £ .33 [P 3] 100,



Table C-17 (3/5) WATER BALANCE UNDER 60% OVERALL EFFICIENCY
FOR CASE 2 IN 1980

YEAR ¢ 1330

I e L L E T e e A Cmmm e oo

pERIOD RUNDFT PARDY uPLAND D & I OLVEAS'M  HALNT. DaLA F WHSTR, WATER
BLOCK t LLOCK 2 Prude @ 10TAL (ROP WATCR REQ:'; :LDH LAWCE DEFICITE SURPLUS ?:O:S;n; besTH
CCURSSY. LCLE/Sy LCERIS)  EURITY  (CUMZSY  (CUMSS)  LCUM/SY  (CURPS)  (LUR/S)  (COM/S)  CHCR)  (KCRY  fCUMZSY  (NR)
JAN
1= 3 25u45 2.7 ook Lat2 12436 G.46 Y ST 3 1,50 L.72 o 2.04 s.27 100
&-10 22.1% C. 626 1,43 5,59 0.20 t.6? iise 1050 1673 o T 16033 100,
1-15 - 18,04 0. bozs 3L 1386 wlSh R 13,33 1,50 1.z a. 0,52 2,711 10,
16-20 . 15.8) . €ul? 1.4 I o, C47 14,59 1.50  -D.78  -0.34 9. 1.50 97,
21-25 14,56 0. bot? 704 16,42 u.90 [N 15.79 1.5D -2.73 ~1.51 0. 1.50 as
26-E5D .14 N 13 7.7 11,08 G.90 0.67 32,45 1,50 5.21 0. 119 1.7% 100,
FER
1= 5 Ve 8B T LRS- 1.74 11,44 0.90 Ga.t7 12,45 (Y 0.73 . .31 2.2% 100,
4-10 12.0% . 0, .74 I 0.90 0.47 2.1 1.56 1.42 0. .8t 2.92 100,
11-15 10,19 0. 0. 7.74 Tory 0,90 0,47 ?.11 1,50 -0, 42 “b.18 o, 1.50 97,
1626 9.13 a. 0. L. 4oLk 0. .47 4.9 1,50 Z.68 o, 0.97 3.75 190,
21-2% §2. 87 £t a, 3,48 12,57 D.op €.47 [ .54 ~Z .7 -1.2¢ o. 1.5 8.
26-END 24,10 5,98 0. P 2,52 G. f.47 E.99 1.50 17,61 0. h .85 15.52 100,
HAR
1- 5 .92 - 395 B Lacl 4 Ve {.57 4,63 1.5¢ 29.9% 0. 12.96 31.49 400,
6-10 59.2¢ 13.14 C. . 1514 v.65 [ 4,26 1.30 43,52 [N 18.80 45,02 106,
1115 21.9¢ 12.42 [ U, 12,42 G. C.Ly 12,69 1,50 7.7 0, 3.10 a,67  ton,
16-20 2.8 16,49 Lw 14,40 0.90 a,47 it.a7 1.50 8.1 De 3,59 9,81 100,
Z1-2% 2eu?3 oLt Euke te 17,5¢ q. C.47 1£.05 1250 3.18 0. 1,37 4.08 100,
25-END 19,44 B.L0 7.t L, 15,68 g, G.L7 16.13 1,50 1.61 0. .94 1,31 100,
APR
1« 5 1.t o, 2.42 L. G.e2 g. Gok? COGLEY 1,50 10,463 a. 4,59 12.13  too,
5-1¢ 25.29 I [ [ £t 0. [y 5,53 1,50 15.84 0. -1 17.34 00,
11=4s 25450 S.7% 2,11 G, T.te 0. .67 £.33 1.30 15.87 0. .77 17,17 100,
1620 19,27 £,9¢ 18,59 b, it.0f 0.04 r.ey 28.3% LSE -4D.62 ~hy 5% 0. 1,50 65,
2N-25 17.73 0. Babl 718 14,04 o, .47 1€.5% 1,58 -0.26 &1 0. 1.50 43,
26-E0D 46,30 E,9E E.ID L 23,45 Gt B4 26,78 1.50 15.04 0. 3.408 B.44 100,
HAY
1- 5 LbakT L. 6,07 11,48 Loz U .47 12.59 1,5¢ 26.38 0. 11.40 27.88 100,
5-16G 71.85 Q. [N 1,70 1,70 o. G.67 éar 1.50 65,08 0. 29,45 69.68 100,
-5 £E.5C0 . Setli 13.(0 reLsn U, Ga? 19,27 1.50 47.73 0. 20,62 49.23  N00.
14-20 57.41 o, 316 5.95 150 u. Ca47 13,5 1.50 42.33 0, iB.29 43.83 10D,
21-25 13,02 v, 8,50 L.40 21,40 g.0 Cut? 22,12 1.50 9.4 0, 3.95 1064 100,
26-END 37,561 E 4 9.52 7.6 25,34 Y C.e7 26.26 1,50 9.25% i 510 11.3%  t00,
JUn
1- 5 12.17 o, 5.nl L.Fe 12,5 [ Lot? 12,99 1.50 18.2¢ 0. 1.90 19,78 100,
216 16,41 5.1 517 5,70 14.7E G.75 L.a? 21,03 1.50 14.08 0. 5,08 §5.58 g0,
11-15 7%.20 511 L fart 2e.54 0,14 n.47 24,95 1.50 0.73 0. 0.32 2.25  100.
1621 1,67 F 7o 5,70 15,74 o. L.a? 16,24 150 e 0. B.20 21.86 10D,
21-25 24,53 725 1% 7.7t Voo it 0. L.87 19,41 1.58 3.38 0. 1.5 L.86 100,
28-EHD 21,90 0. 2,59 7.7 17,72 LB .7 19,66 (817 3.34 0. 1.4k 4.84 100,
Jue
: ; 3 3 - - A
1- 3 17,20 n .1 N 12.7% .50 (Y 19,13 150 3.43 1.48 0. 1,50 .
510 14,59 0. &7 774 [ TY u.08 0.47 14,96 1,56 -1.87 ~2.2% 0. 1.53 Z;.
11-15 13,44 o, L.En [ 1e.52 3.90 b2 15,89 1,50 -1,55 ~3.13 0. 1.5 .
1620 2%.52 o, G, G . o, C.a7 47 1.50 27.5% o. 8.77 21,86 188,
21-23 22.95 o, 6. t. v, ™ Lo67 .67 1.5€ 20,98 0. ¢.06 72,48 :un.
26-tKD 37,34 n. [ [ 1 4,38 L. [T (W3 1.50 31.02 0. 16.08 12,52 o0,
Aus .
-5 1,32 o, [ 7.74 D i .67 %.21 E.50 Bt 0. 12.15 30,11 :oo.
-6 26,12 o [ 5.1 Lol u. 1,47 t.E3 50 15.99 €, 8.20 20,49 co.
1-13 35055 Flito a. EO TS Pt o.50 C.a7 15.5E 1.50 10,29 0. Eas ;1.;: :gg.
16-2C 21.11 171 5, 134 e Ge c.er c.r: e e o mIse  aviez  tam.
21-25 84,01 it.de o, 1.6 1,02 L% C.e7 16,49 1.5C (&0 . 17032 Tilee 100
26+END 43,56 [¥H o0, P 1,22 . C.a7 369 1.50 33.40 0. . . '
SEF . N .
-5 10,07 [TANRS . v LTINS 6. Lat7 14,52 1,50 15,65 [ 5,89 15.;; :ug
Yot . Gut7 10.13 1,36 28.73 0. 12481 30, 6o,
RS telee At ol b i Gl Cea?  2b.Th 1,56 3,40 0. 147 £.90 100,
16-20 &1:59 11.'1« .7 ., [AU1 2 u.s¢ .47 21_.?'; :2!; ;gg; g. 2;:32 iz:ig :gg:
21-25 15.5¢ 82t £ald o e o E'f; ;;';é .50 29,87 o, 12.82 31,17 100.
24-EHD 50,95 6.71 12.ct Ly 15,31 u. ek . . .
o : 1 o0, 13,15 31,94 106,
s ar. 2 e, 1,20 leer b I VA R 26,87 56,61 100,
i L7 15,217 1.38 57.11 0. .
6-1C . 73.8f c, [L338 L. te 0 g . : 22.98 54,70 100,
5 7 21,87 o [.ea7 22.34 1,50 $3.20 . . .
11-15 7,04 5.t1 592 .7 1, . . 27003 236010 100,
B 7 G.t G.u? 2e 64 1,50 224.60 [ . .
W Rl IS SN 1S E Coer 263z 1,50 38.%9 o, 16,85 40.4% 100,
21-25 - dhiE . . d - 5% b . . . 28,78 10G.
26-tHO 40,27 G, 1.7% Tt 11,02 a. L4 1.4 46 27,28 0 14,14
Hay 2 10,42 25,62 100,
: ; A7 [ 150 z4.12 0.
-3 35,41 t., 1,40 FRY rali L.qc E o R i M . PaPHS Toek ton,
&-10 33,34 L L2b 11,88 2v.3f 9'3& g aiey TS 16,04 n. ] 12,54 100,
i1-15 6. 01 Fole 7.77 7,44 23,60 o2 G-:? $.L iy 15712 o B2 21227 too.
s Torer o' 2 L e o €47 .ot 1.56 68.90  O. 216 To.0 100,
= C 70 . Lo ’ . 1,50 1,45 0. . .
26~END £6.97 Tt 5.0% N 15,41 G.l4 C.e7 TeaB2 ods '
pEC 5 17,33 B7.92 100,
s . | 5.47 1,50 bo k2 a.
¥ ge L L v e o e O 1,50 152.32 0. £5.80 153,82  ica,
514 158,55 3,11 1.1e va Laid - Ledt s Y e o $1.33  119.85  1pD.
11-13 B4E.CE LS 'R AN 254 ue3s £oad 291 t.5¢  em.76 0. 26,25  62.26 100,
le-2i .7 2.7 2a%th Le vt : G.47  16.E9 1.50  3b.7e o. 15,87 38,24 160,
21-25 53,13 G, £.e? (ST LI Lo i ' 36.36 18.85  37.86 00,
26~EnD 65,21 . JER e i S




Table C-17 (4/5) WATER BALANCE UNDER 60% OVERALL EFFICIENCY
FOR CASE 2 IN 1981

TEAK 1 1851

PERIOD RUNGE I'.\um UL ALD T uauuc: BEFICIT SURPLUS COWNMSI®. WATER
BLULK & tLGCE & Geodr ) Fulat CRQr NEFiN REwM fLas FROK GRH  DEPTN
CCUR/S)  (CURASY  GCGRJS)  (CBRAS)  TCURZSY (UKIS)  LOMFJS)  (LUAISY  (LUKIS) ccunrs: CHON)Y (RENY  (CUMISY  (NM)
2AK
1- 5 54,15 Guae a2 12 11450 U8 [y [T 1,50 3869 0. 16.72 AD.1% 100,
4-1C 2.3 U, Caol 774 ta.42 ['H (.47 14.89 “1.50 35.93 [ 15.52 5741 100.
t1-15 T.92 a, LN | .74 17.7% UL .47 19.13 1.50 T34 ‘N Te49 18.84  100.
15=2D 4,74 o, bat? ot 14.62 0.3 Lat? 15,22 1.50 18,02 0. 1.9 19.52 100,
21-25 32.50 G 30 CaT? BILrY4 G.9C C.a? i3i89 1.50 17.11 0. 7439 18,81 100,
2H-END 27.20 0. 3.3 Tult ft.08 0.90 G.47 12.6% 1.50¢ 13.25 0. 6.87 15.7% 100,
tED
1+ 5 I . 2.%0 [ bae2 G [y 10.09 1.50 28.11 0. 12,14 29.61 1400,
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1. TRIAL OPERATION OF TERTIARY CANALS

1.1 Introduction

It is planned in -the present operation manual that when a
compartment s under presaturation, all the tertiary canals in the
compartment are filled with the full supply level (FSL) for 20 days. During
normal irrigation, canals are also filled with FSL, but the offtake is
opened only for 12 hours a day. It becomes necessary to repeat opening
and closing of the offtake gate every 12 hours. This is impractical and
nobody can comply. Water is supplied continuously even during the normal
irrigation period.  As a result, much water is wasted. !t would be
necessary to establish a more practical operation rule during normal
irrigation.

in order to make clear the characteristics of flow in concrete conduit
and to identify problems in distribution network, trial operation was
carried out under both the design discharge and the half of design
discharge. In the course of the trial, it was found that the top elevation of
check gate was too high to properly control the water level in the conduit.
The gates were removed and the same procedures were repeated.

1.2 Procedures

Nine canals were selected from five compartments for the trial
operation. The main features of the selecied canals are summarized below.

_ Design Q MNos of Nog of-lols
Compartment Canal Length Paddy Capacity CiB Paddy  Total
kmy  (livs)  (lit/s)

Sg. Burong TASB 3 7.3 524 676 4 182 235
TASB 4 7.2 522 665 4 183 233

Sekinchan TAS 1 6.2 | 422 567 3 149 202
Sg. Leman TASL 1 5.6 339 506 3 120 179
: TASL 2 5.4 316 499 3 112 177

TASL 8 4.5 310 431 3 110 152

P. Panjang TAPP 7 3.4 257 299 2 a3 108
P. Bedena TAPB 1a 3.1 253 253 1 90 90
TAPB 2a 3.1 252 252 1 a0 a0



The procedures of the trial operation are summarized below.

Survey on the basic items such as top elevation of conduit and the

a.
number and location of field offtake pipes prior to the
commencement of the trial operation.

b. Examine kinds of cropping on each farm lot. -

¢. Confirm no water leaks from the canal. If leakage is found, such
leakage is stopped before the trial is commenced.

d. Confirm that the main offtake gate is in good condition so that the
diversion can be adjusted at the head of tertiary canal.

e. Open check gates as much as possible. :

f. Remove weeds and debris from offtake pipes, to reahze an ideal
flow condition.

g. Remove slots, if any.

h. Adjust the constant head orifice gate and regulate the discharge at
the head of canal to the design discharge. The discharge is
confirmed by means of measurement by a current meter.

i. Measure the height from the top of a conduit down to the water
level in the conduit at the points selected beforehand every 10 to
20 minutes.

j. Continue the measurement unt:! the water level in the conduit
becomes steady.

k. After confirming that water level is no more changed, discharge in
the conduit is measured at the upstream reach of each check gate.

[. Decrease the discharge at the head of canal to the haif of design
discharge.

m. Repeat the procedures i to k above.

n. Remove all check gates and repeat the procedures h to m above.

1.3 Hesulis

1.3.1 Flow patterns under the design discharge

(1) Before check gates are removed

Flow patterns under the design discharge are summarized in Figs. D-1

to D-9.

The average water depth and mean discharge from offtake pipes in

different reaches of the conduit are shown in tables below.



Water Depth above the Centre of Offtake Pipe (inch)

. C/B4-C/B2 C/B2:C/B1, C/B1-END

{em) (inch) {cm) (inch) {cm) {inch)
TASB3 ( 91%)  11.7(4.6) 14.0(5.5) 10.4(4.1)
TASB4 ( 98%) 19.3(7.6) 20.6(8.1) 16.7(6.6)
TAPP 7 (109%) 22.1(8.7) 15.0(5.9) 10.2(4.0)
TAPB 1a (104%) - 25.7(10.1) 14.2(5.6) 8.1(3.2)
TAPB 2a ( 95%) 21.1(8.83) 11.2(4.4) 10.4(4.1)

Remarks : *;The figures in parentheses show the percentage of the discharge
during the trial operation compared to the design discharge.

Mean Discharge from Offtake Pipe (lit/s)

f Canal us Middie Ds
/B4-G/B2 C/B2-C/B1 C/B1-END
TASB 3 3.1 (1.2)* 1.9 (0.7)* 2.6 (1.0)*
TASB 4 3.3 (1.4) 2.5 (1.1) 2.3 (1.0)
TAPP 7 2.9 {1.5) 2.4 (1.2) 2.0 (1.0)
TAPB 1a 3.9 (1.8) 2.9 (1.3) 2.2 (1.0)
TAPB 2a 3.5 (1.5) 2.5 (1.0) 2.4 (1.0)

Remarks : *;The figure in parentheses is the ratic to the discharge in the
downstream conduit.

The water depth above the centre of offtake pipes considerably varies
between the upstream and the downstream reaches. The average water
depth in the upstream reach is more than that in the downstream one. This
makes it difficult to equitably distribute water to each farm lot. The
discharge from each offtake pipe is calculated based on the above data.
The discharge from offtake pipes in the upstream reach is 20% to 80%
larger than that in the downstream one. This is because that the top
elevation of the check gates are too high to properly control the water in
the conduit. Under present conditions, the design discharge cannot be
equally distributed to each farm lot.



(2) After check gates are removed

The check gates were removed and trial operation was repeated in
two canals. The results are summarized in Figs. D-6 and D-9. The mean
water depth and discharge from an offtake pipe in different reaches of the
conduit are summarized below. The flow pattern in the conduit is much
improved and the water depth above the centre of offtake pipe becomes
almost constant in all reaches of the conduit. Consequently, there is no
difference in the discharge from offtake pipes.

Water Depth above the Centre of Offtake Pipe

Q/BA-G/B2 ClB2-G/B1 C/B1-END
(cm) (inch) (cm) (inch) {cmy) {inch)
TASL 8 ( 89%)* 10.4(4.1) 9.4(37) 9.9(3.9)
TAPB 2a (103%) 15.0(5.9) 14.0(5.5) 14.2(5.6)

Remarks : *The figures in parentheses show the percentage of the discharge
during the trial operation compared to the design discharge.
Mean Discharges from Offtake Pipe (lit/s)

Name of Capal ws Middle DS
C/B4-C/B2 C/B2-C/B1 C/B1-END

TASL 8 ( 89%) 1.9 (0.7)* 2.2 (0.9 286 (1.0)*

TAPB 2a (103%) 2.9 (1.0) 2.8 (1.0) 2.9 (1.0)

Remarks : *;The figures in parentheses in the ratio to the discharge in the
downstream conduit. : ‘

1.3.2 Flow patterns under the hall of design discharge
(1) Before check gates are removed

Flow patterns obtained through the trials in seven canals are shan
in Figs. D-1 to D-9. The discharge from each offtake pipe was also



calculated. - The average water depth and mean discharge from offtake pipe
in different reaches of the conduit are shown below.

Water Depth above the Centre of Offtake Pipe

Name of Canal us Middl DS
CiB4-c/B2 CiB2-C/Bd CiB1-END

S (cm) {inch) {cm) {inch) {cm) ({inch)
TASB 3 (53%)* 1.3(0.5) 8.1(3.2) 5.6(2.2)
TASB 4 (54%) 8.6(3‘_4) 8.6(3.4) 5.1(2.0)
TAS 1 (51%)  6.6(2.6) 6.9(2.7) 2.8(1.1)
TASL 1 (55%) 1.3(0.5)} 3.6(1.4) 7.1(2.8)
TASL 2 (55%) 4.8(1.9) 5.6(2.2) 5.6(2.2)
TAPP 7 (64%) 9.1(3.6) 14.7(5.8) 13.7(5.4)
TAPB 2a(54%) 10.2(4.0) 3.8(1.5) 5.6(2.2)

Remarks : *;The figures in parentheses show the percentage of the discharge
' during the trial operation compared to the design discharge.

Mean Discharge from Offtake Pipe (lit/s)

me of Can Us Middie D/ig

CiB4-C/B2 C/B2-G/B1 C/B1-END

TASB 3 (53%) 0.8 (0.4)* 22(1.2)* 1.9 (1.0)*
CTASB 4 (54%) 1.9(1.7) 1.8 {1.8) 1.1 (1.0)
TAS 1 (51%) 1.0 (0.6) 2.0 (1.3) 1.6 (1.0)
TASL 1 (55%) 1.5(1.2) 1.7 (1.3) 1.3(1.0)
TASL 2 {55%) 1.6 (1.1) 1.5 (1.1) 1.4 (1.0)
TAPP 7 (64%) 1.5{0.8) 1.9 (1.1) 1.8 (1.0)
TAPB 2a(54%) 2.1(1.4) 1.2 (0.8) 1.5(1.0)

Remarks : *;The figures in parentheses in the ratio to the discharge in the
‘downstream conduit.

| It is clear from the above tables that the check gates significantly
affect the flow pattern in the conduit. In the cases where check gates are
installed, the discharge from offtake pipes in the upstream reach



fluctuate between the respective tertiary canals.. When the check gate can
be lowered till the designed position, considerable draw down occurs:in
the upstream reach and enough water cannot be distributed from offtake
pipes. Contrary, if the gate cannot be lowered, the water level in the
upstream reach is risen, and much water is taken from offtake pipes in the
upstream reach.

(2) After check gates are removed

The trial water management was repeated after the check gates were
removed, Data obtained through the trials in three canals dre shown in
Figs. D-2, D-6 and D-9. The water level in the upstream reach drops and
that in the downstream reach raises. No significant change is found in the
water level in the middle reach. In upstream reach of some tertiary canals,
water level becomes below the offtake pipes. As a result, the distribution
of water is more in the middle and downstream reaches than in the
upstream reach. Mean discharge from offtake pipes in upstream reach is
about half of that in the middle and downstream reaches.

Water Depth ahove the Centre of Offtake Pipe

Name of Canal (Vi) Middle DiS
CiB4-C/B2 C/B2-C/B1 C/BI-END
{cm) {inch) (cm) (inch) {cm} (inch)
TASB 4 (50%)* 6.6(2.6) 13.7(5.4)  18.0(7.1)
TASL 8 (40%) 0.3(0.1) 4.8(1.9) 8.‘[(3.2)
TAPB 2a(47%) 0.0(0.0) 4.3(1.7) . 10.9(4.3)

Remarks : *;The figures in parentheses show thé parcentage of the discharge
during the trial operation compared to the design discharge.



- Mean Discharge from Offtake Pipe (lit/s)

Name of Canat ws Middle D/
CI(B4-C/B2 C/B2-C/B1 C/B1-END
TASB 4 (50%) 1.1 (0.6)" 1.4 (0.8)" 1.8(1.0)*
TASL 8 (40%) 0.1 (0.0) 1.2 (0.7) 1.7(1.0)
TAPB _2a(47%) 0.0 (0.0) 1.3 (0.6) 2.2(1.0)

Remarks : *;The figures in parentheses in the ratio to the discharge in the
~ downsiream conduit.

1.4 Findings

Under present conditions, the design discharge is not equally
distributed to each farm lot. Even if the check gates are fully opened, the
upstream farm lots get more water than the downstream ones. If the
check gates are removed, flow paiterns in the conduits are much improved.
This is because that the check gate cannot be lowered due to siltation in
well chamber and the gate prevents the proper control of water level in
the conduits.

At the half of design discharge, the distribution along the concrete
conduit is unsatisfactory. Under the condition with check gates, the
upstream farm lots get more water than the downstream ones. If the check
gates are removed, considerable drawdown in water level occurs in the
upstream reach and the water is supplied oniy in the middle and
downstream reaches of the conduit.

With these facts, it can be concluded that a check gate has a great
influence on the flow pattern in the conduit. The water depth in the
‘conduit is adjustable, if the check gate is suitably installed and properly
operated. Under the present condition, the check gate cannot be lowered
due to siltation in well chamber.



2. HYDRAULIC SIMULATION ANALYSIS

2.1 Introduction

Each tertzary canal has different characteristics. Proper elevation of
check gates and slots as well as the normal supply level (NSL) should be
determined for each canal. There are numbers of tertiary canals in the
project area. Thus, it takes long time to determme the above through the
trial operation only. If a computer programme is developed to simulate
the flow pattern in the concrete conduits, the programme could be used,
prior to trial operations at the site, in determining proper height of check
gates and location and height of slots in other tertiary canals and even the
most suitable method of water management in tertiary canals.

2.2 Formula Applied for Simulation Analysis'

The calculation formula applied for simulation analysis are expressed
as follows:

(1) Energy continuity equation
in order to calculate thé water level in a cdncreté conduit energy

continuity equation is applied between iwo sections. Bernoullfs energy
continuity equation is expressed between two sechons as follows:

Ei(i) + H{) + V(i) 2y 2g + hf = Ei(i+1) + H(i+1) + V(i+1) 2 2g
where, El :  canal base elevation
H : water depth
V . Manning's mean velocity
g . acceleration of gravity
hf . hsadloss

(2) Discharge from an offtake pipe

Discharge from an offtake pipe is calculated as follows.



g=cxax(2xgxh)l’2

where, q:discharge
¢ : discharge coefficient
“a: flow area of offtake pipe
h : hydraulic head above offtake pipe

(3) Flow condition at slot

Flow conditions at slot are divided into two. One is the complete
flow condition and the other is the submerged flow condition. In case of
the complete flow condition, the discharge is calculated using following
equation.

Q =k xbx hd?

where, Q :discharge
k : discharge coefficient (1.7 )
b : width of slot
h : overflow depth

In case of submerged flow conditien, the discharge is estimated by
Villemonte's equation.

Qs = Q x (1-( h2/hi)1-5)0.385

where,” Qs : discharge in case of submerged flow condition
Q :discharge in case of complete overflow flow
condition
h1: overilow depth
ne  water depth above crest of slotin
downsiream

At the crest of check gate, the flow condition was complete flow.
The water level in the downstream reach of the check gate never affect
‘the discharge in the upsiream reach. The simulation can be made
separately between two check structures.



. 2.3 Result and Reliability of Simulation

The data obtained through the trial operations .in the six tertiary
canals were used for developing the computer programme. The hydraulic
simulation was tried several times until the simulated flow pattern
became similar to- the observed flow pattern, by means of changing
Manning's roughness coefficient of conduits and the cosfficient aof
discharge from offtake pipes. '

(1) Manning's roughness coefficient "n"

The designed value of "n" is"0.013. However, the actual value has been
increased. The result of hydraulic simulation clearly shows the same
tendency. The estimated coefficient is summarized below.

Manning's roughness coefficient, "n"

Reach TASI{ TASL2 TASLS  TASB3 - TASB4 TIAPB2a  Average

C/B3-C/B2  0.017 0.018 0.016 0.017 0.018 - 0.017

C/B2-C/B1 0.018 0.019 0.016  0.018  0.017 0.018 0.018
C/B1-END  0.018 0.024 0.020 0.018 0.018 0.020 0.01¢9

The Manning's roughness coefficient "n" of existing concrete conduit
is apart from the designed one. The actual figure of "n” ranges from 0.016
to 0.024 as shown in the table. The averaged coefficient gradually
increases toward the -downstream. This is .due -to silt and rubbish
deposited on the bottom of the canal. It can be regarded that the present
conduit is made of concrete for side walls and of earth for the bottom.
The coefficient "n" naturally increases and the flow capacity of the
conduit becomes less. The present flow capacity is estimated at about
half of the designed one. : ' |

(2) Discharge coefficient "¢"
Discharge coefficient of offtake pipe, "¢, also éffécts ihe flow pattérn

in a conduit. Present "c" are ascertained -through hydraulic simulation
analysis. The result of analysis is shown below,
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Coefficient of Discharge of Offtake Pipe

Reach . JASL1 ~ TASL2 TASL8 TASBR3 TASBA TAPB2a  Average

C/B3-C/B2 06 06 07 07 07 - 0.7
C/B2-C/B1 07 06 07 06 07 06 0.7

C/B‘lvEND 0.6 0.6 08 0.8 06 0.6 0.7

There are a lot of weeds and rubbish in the canal. They, even though
small in size, stick to the offtake pipes and the discharge from the pipes
is significantly restrained, The averaged coefficient of discharge of
offtake pipe used for the simulation analysis is 0.70. This is about 13 %
smaller than the coefficient, 0.80, obtained through the trial operations.
This indicates that some of offtake pipes was blocked by weeds or rubbish
during the trial operations.

Results of simulation analysis are summarized in Table D-1 and
illustrated in Fig. D-4 for TASL 1 and Fig. D-5 for TASL 2. The details of
Fig. D-5 are shown in Fig. D-10. As seen in the figures, the simulated
water level is quite similar to the observed one. It is evaluated that the
result of simulation analysis is satisfactory. The computer programme
developed for the simulation analysis and its explanation are summarized
at the end of this Appendix. Flow chart of simulation programme is shown
in Fig. D-11.

2.4 Procedures in Determining the Most Suitable Flow Pattern

~After the presaturation period is over, the elevation of check gates
and slots should be adjusted to the predetermined positions for the normal
irrigation supply. The amount of water diverted into a tertiary canal
should be regulated and controlled by the offtake gate, by adjusting the
water level in the tertiary canal to NSL. These adjustments are to be
made only once at the beginning of the normal irrigation period and water
should be supplied continuously during the normal irrigation.  Proper
elevation of check gates and slots as well as NSL should be determined for
each canal through hydraulic simulation analysis and trial operation at the
site. Procedures required for determining the above are mentioned below.
A general flow chart showing the procedures is shown in Fig. D-12.
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(1} Surveying

The following ite'ms should be surveyed.

oo oo

dimensions of concrete conduit (width,. height,- length)

focation of offtake pipes

glevation of top of conduit at each offtake pipe

distance from the top of conduit to the centre of each offtake pipe

(2) Preparation of input data

The surveyed data should be processed into input data for the
simulation analysis. Except the surveyed data, the followmg assumptions
are necessary for the simulation.

a.

b.

C.

bouhdary condition (water level in the upstream point of each
check gate, which becomes the beginning point of the calculatlon)
Manning's roughness coefficient

for upstream reach :0.017
for middie reach :0.018
for downstream reach :0.019

discharge coefficient of offtake pipe, ¢=0.7

(38) Hydraulic simulation analyéis

Water level in concrete conduit and discharge from offtake pipes. are
simulated by the computer programme. List of output is as follows:

a.

b.
C.

discharge, velocity, water depth, water level at each offtake pipe
point in a conduit,

discharge from an offtake pipe, and

height of slot in case of necessary.

The most suitable flow pattern in canal reaches between two: check
gates shouid be determined with the following ‘procedures.

a.
b.
C.

calou!ate the discharge during normal wngat:on

assume the water level at the the beginning point of caicu!ahon
simulate the water level and discharge using the programme with
a target to fulfill the the following conditions.
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- the discharge from every offtake pipe becomes more than 1.068
lit/s, which is the water requirement by paddy for one farm lot
durtng normal irrigation supply.

- the irrigation efficiency is more than 75%.

d. consider the installation of slot, if the conditions above cannot be
satisfied.

e. relocate offtake pipes which are not properly installed, if the

- - conditions above cannot be satisfied even after the installation of
slot.

The required procedures to determine the most suitable flow
pattern in canal are Mustrated in Fig. D-13.

(4) Trial opera’rion at site

‘In order to confirm the results of hydraulic simulation analysis, trial
operation should be executed following the procedures mentioned in
Section 1.2 of this Annex. Thus, the proposed flow pattern is determined
for each tertiary canal for the water management during normal irrigation
period.

2.5 Application of Simulation Analysis

© Simulation analyses were made following the procedures above for
the seven .tertiary canals selected for the trial operations, TASL 1, TASL
2 TASL 8, TASB 3, TASB 4, TAPB 1a and TAPB 2a. It becomes necessary to
take the following measures to realize the most suitable flow pattern.

(1) [Installation of slots

The canal section gradually decreases towards downstream. The
sections are determined based on the presaturation water requirements.
When the discharge is decreased for normal irrigation, the drawdown of
water teve! is great in the upsitream conduit and negligible in the
downstream, while the offtake pipe is constantly installed 30 cm (i2
inches) below the top of conduit. The need of siots is high in upstream
reach. The required number of slots derived from the simulation analysis
is shown in Table D-2 and summarized in the table below. It is known that
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one or two slots will be necessary in the upsiream reach of the cross bund
2, The water level in the downstream reach of the cross bund 2 can be
kept about 4.3 cm (1.7 inch) above the offtake pipes without :slots during
the normal irrigation period. It becomes parallel to' the top of conduit.
The discharge of water from the offtake pipe -is sufficient and the
distribution to each lot becomes even. Instaliation of slots is not
necessary in the downstream reach of the cross bund 2. On the other hand,
the water level in the upstream.reach of the cross bund 2 becomes below
the offtake pipes, the installation of slots becomes imperative.

Required Number of Slots

Reach TASL1 TASL2 TASL8 TASBI TASB4  JAPBla TAPB2a

C/B3-C/B2 0 1 0 2 o2 0 - 0
C/B2-C/B1 0 0 0 0 0 0 0
C/B1-END 0 0 0 0 0 0o 0

(2) Offtake pipe to be re-located

The distribution efficiency in tertiary canals much depends on the
location of field offtake pipes. The pipes are not always installed as
designed. Pipes wrongly placed should be re-located. The more number of
pipes re-located, the higher efficiency will be achieved. - It is estimated
that the distribution efficiency is as low as 60% if no pipes are
re-located. To grasp the relationship between the number of field offtake
pipes to be re-located and the distribution efficiency, hydraulic
simulation analysis was made. The number of offtake pipe. that should be
re-located so as to attain the assumed irrigation efficiencies  is
summarized in the table below.
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Number of pipe to be re-located

Canal TASLL TASL2 IASL8 TASB3 IASB4 IAPBis JIAPB2a  IQTAL
Tolalnos.ofpipe 179 177 153 235 233 90 90 1157 (%)

Efficiency.

85% 24 32 3 49 50 22 18 231 (20)
80% 18 23 19 37 42 15 12 166 (14)
75% 13 11 9 20 19 8 4 91 (8)
70% 5 8 a1 15 3 4 47 (&)
65% 3 2 . 3 g8 13 3 3 35 (4)

2
s
—
n



3 INTRODUCTION OF ROTATIONAL IRRIGATION

3.1 Introduction

The present capacity of tertiary canal is designed to cope with the
peak demand for the traditional transplanting method. With the expansion
of direct seeding practices in the project area, the peak water
requirement has increased. If the presaturation .is started for direct
seeding simultaneously in all lots commanded by a tertiary canal, the peak
water demand exceeds the present flow capacity of tertiary canal. In
order to make best use of the present conduit, introduction of rotational
irrigation should be envisaged during the presaturation period.

3.2 Flow Capacity of Tertiary Canai

In order to examine the flow capacity of tertnary canal a tertiary
canal, TASN 1, is selected as typical one. It is 3.75 km long and commands
paddy fields of 150 ha. The canal is composed of six different types of
conduit. FSL of the tertiary canal is set at 10 cm (4 inches) below the top
of the conduit. ' -

The flow capacity is calculated taking into account the use of the
freeboard of 10 cm (4 inches). Flow capacities of eight sections of
tertiary canal were calculated by applying Manning's formula as shown in
Table D-3. It is recognized that the flow capacity is about 120% of the
designed discharge on average. Since the designed unit discharge is 30
acres/cusec, which is equivalent to 233 lit/s/ha, the unit flow capacity
of a conduit is 2.80 lit/s/ha. |

3.3 lrrigation Demand during the Presaturation

Net amount of water supply under the dry direct seeding is 210 mm
for the first presaturation, and 120 mm for the second presaturation. Net
water requirement during the normal period is 7.6 mm/day. It is desirable
to complete the first presaturation in the shortest period, possibly . within
10 days, in order to control the growth of weeds. Assuming that the
irrigation efficiency in the tertiary canal is 0.75, unit water requirement
for each period is calculated as follows:
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‘Period Required depth  Duration Unit Requirement

tst Presaturation . = 210 mm 10 days 3.24 lit/s/ha
2nd Presaturation 120 mm 10 days 1.85 lit/s/ha
Normal irrigation 7.6 mm/day - 1.17 lit/s/ha

The unit water requirement for the first presaturation is 3.24
lit/s/ha, which is 1.16 times the present flow capacity of the conduit. If
the presaturation is practiced simultaneously, the required discharge in
the condduit for direct seeding is calculated as shown in the table below
and Fig. D-14. The flow capacity of tertiary canal is insufficient in all the
reaches of the conduit.

Unit Upstream Middle Downsiream
ltem Discharge Reach Reach Reach
(lit/s/ha) (Ht/s) (lit/s) (lit/s)
Command Area (ha) - 150 100 50
Designed Discharge 2.33 350 233 117
Flow Capacity 2.80 420 280 140
Required Dlscharge

for Direct Seeding 3.24 486 324 162

In order to make the best use of available water resources, it is
proposed to divide the project area into three irrigation schedule areas,
with 30 days allowance for staggering in each area. In one irrigation
schedule area, the presaturation should be finished within 30 days. For
the direct seeding, it is desirable to presaturate the farm lot in the
shortest period, possibly wn_thm 10 days. [t is, therefore, considered to
divide the area commanded by a tertiary canal into three or more blocks
and to presaturate each block in rotation. Conveniently, the area can be
divided  into three blocks with similar extent of area by the existing cross
bunds. Thus, it is possible to establish three rotation blocks. Water is to
be supplied from the upstream block.  Water demand during the -
presaturatnon var:es and gradually increases when the presaturation
supply is shifted to the downstream block. The peak water demand of a
tertiary canal occurs when water for the first presaturation is supplied
into the most downstream block. " would be complex and difficult to
precisely control the gate at the head of tertiary canal following the
changes in the actual water demand. It is, therefore, proposed to supply
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constantly the peak water demand for the whole presaturation period of 30
days. With these conditions, the unit water demand required during the
presaturation period is decided at 2.091 lit/s/ha as shown below.

({ WR1 + WR2 + WR3 ) / 3 x 10000 / 86400 / I

Qp =
= (210 + 120+ 7.6)/ 3 x 10000/ 86400 / 0.75
= 2.091 lit/s/ha : :
where, Qp : Unitdiversion water requirement at offtake- .(Iit/s/ha)

WR1: Water requirement for the 1st Presaturation .
21.0 (mm/day)

WR2 : Water requirement for the 2nd Presaturation

' 12.0 (mm/day)
WR3 : Water requirement of normal irrigation period
' ' 7.8 (mm/day)
IE . lrrigation efficiency : 0.75

The required diversion discharge at the head of the tertiary canal is
calculated multiplying the area commanded by the tertiary canal by the
above unit diversion water requirement. In case of the typical tertiary
canal, the area is 150 ha and the diversion water requirement becomes
314 lit/s as shown below. :

Q= Qp x A

= 2.091 x 150

= 314 lit's
where, Q : Diversion water reduirément_at offtake __(iit/_s')
A : Command areaofatertiarycanal ' 150 (ha)

3.4 Introduction of Rotational Irrigation

At the first rotation period, Rotation Block 1 (RB1) receives the first
presaturation supply, while RB2 and RB3 don't get any supply. In the next
rotation period, RB1 get the second presaturatson supply,. whlie the flrst
presaturation supply is let into RB2. There is no supply to RB3. In the last
rotation period, RBf1 get the normal irrigation supply and RB2 get the
second presaturation supply while RB3 get the first presaturation supply.
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In case of the typical tertiary canal, each rotation period is
calculated at four days, nine days and 11 days, respectively, as shown
below.

Schedule Diverted Amount of Waler Requirement Required
Discharge RB1(50ha) RB2(50ha) RB3(50ha) Period
(lit/s} {mm} {mm) {(mm) {days)
1st rotation 314 280 - - 3.8 (4)
2nd rotation 314 160 280 - 8.1 (9)
3rd rotation 314 111 160 280 10.2 (12)

in the above table, the third rotation period is set 12 days. This is
because the required discharge exceeds the flow capacity of the conduit, if
the period -is set shorter than 12 days. It is clear from the table that the
presaturation could. be completed within 25 days.

From the above considerations, it is concluded that presaturation can
be practiced so as to cope with the requirement for direct seeding without
modifying the existing concrete conduit, if the rotational irrigation fis
applyed. Three rotation blocks are to be establisned on each tertiary canal
dividing the area by the existing cross bunds. Presaturation is practiced
from upstream ‘to downstream block, in rotation, each for four days, nine
days and 12 days, respectively. The presaturation for one tertiary canal
can be completed within 25 days or at the least 30 days. FEach tertiary
canal has different command area. The period of rotation should be
determined canal by canal.

Flow capacity of an offtake pipe will not cope with the water demand
for presaturation. If the water level is at the top of conduit, the water
aepth at the centre of offtake pipe becomes 30 cm (12 inches). The
discharge of water from the offtake pipe is 3.78 lit/s, while the maximum
water demand for each lot is 3.92 litvs. The use of syphon is imperative
during the presaturation.






TABLES






Table D~1  STMULATION ANALYSIS OF FLOW IN TERTIARY CANAL
Tertiary Item C/B3 ¢/B2 ¢Cc/B2 G/Bl C/B1 END
n 0.017 0.018 0.018
c 0.60 0.70 0.60
TASL 1 A Q 186 143 143 53 53 0
h 22.05  27.09 24.96 14.17 14.76 8.98
B Q 183 143 133 53 55 0
h 22.07  27.09  25.24 14.18 14.68 9.01
n 0.018 0.019 0.024
¢ 0.50 0.70 0.58
TASL 2 )
Cave 1 A Q 170 149 149 49 49 0
h 29.25 21.14 19.29 15.98 14.57  7.60
B Q 178 149 145 49 52 0
h 29.22  21.13  19.40 15.98 1l4.16 7.61
n 0.018 0.018 0.024
¢ 0.50 0.60 0.60
-gggg'; A Q 168 136 136 56 56 o
h 96.62  22.87 18.19 15.75 14.17  7.60
B Q 168 136 134 56 57 0
h 28.63 22.86  18.33 15.76 14.94  7.61
n 0.019% 0.019 0.026
¢ 0.70 0.60 0.55
EASL g A Q 169 111 111 41 41 0
ase n o 28.78  24.49 17.32 17.00  13.15 7.68
B Q 160 111 114 41 44 0
h 98.94  24.50 17.26 17.01 12.95 7.6l
‘Remarks:
A result of observation n Manning's roughuness coefficient
B result of simulatiou c discharge coefficient of offtake
C/B : cross bund pipe

h

discharge in canal (lit/s)
water depth im conduit (inch)



Table D-2 RESULT OF HYDPRAULIC SIMULATION ANALYSIS (1/3)

Cross TASLY TASL2 TASLE
Bund No. of lot Q No. of 1ot Q Q No. of lot Q
All Paddy Case 1 All Paddy Case 1 Case 2 All Paddy Case 1
C/B3
12 - - 12 - - - 10 -~ -
10 - - 10 - - ~ 10 2 1.08
10 9 1.37 10 1 0.78% 1.65 8 8 1.15
10 9 1.35 10 9 1.07 1.19 8 8 1.80
10 10 1.72 10 10  1.75  1.74
C/B2
12 12 1.24 12 12 1.32 12 12 1.41
16 10 1.40 10 10 1.45 10 10 1.44
10 10 1.55 16 10 1.77 10 10 1.41
10 10 1.65 10 10 1.69 10 10 1.73
10 10 1.18 10 10 1.26 10 10 1.55
C/Bl
10 10 1.48 10 10 1.59 10 10 1.46
16 10 1.68 10 10 1.66 10 10 1.24
10 10 1.44 10 10 1.38 10 10 1.53
10 10 1.50 10 10 1.48 10 10 1.59
END
Total 144 120 73 144 112 72 71 120 110 72

Remarks: Q = average discharge from offtake pipe (lit/s)
case 1 = in the case no slots are installed
case 2 = in the case one slor is installed
case 3 = in the case two slots are installed

* = ghortage of discharge from offtake pipe



Table D-2 RESULT OF HYDRAULIC SIMULATION ANALYSIS (2/3)

Cross TASB3 TASB4
und Mo. of lot g{1lit/s) No. of lot Q(lit/s)
All Paddy Case 1 Case 2 Case 3 All Paddy Case 1 Case 2 Case 3
C/B4
12 - - - - 12 - - - -
10 - - - - 10 - - - -
10 7 0.59%  1.24 10 7 ¢.18%  1.35
10 9 1.28 1.23 10 10 1.2¢ 1.54
10 10 1.82 1.48 10 10 1.89 1.59
C/83
12 12 0.90% 1.00% 1.71 12 12 0.48%  0.82%  1.49
10 10 0.91* 1.09 1.49 10 10 0.82%  1.21 1.63
10 10 1.11 1.23 1.19 10 10 1.07 1.54 1.40
10 10 i.91 1.57 1.17 10 10 1.76 1.09 1.45
10 10 2.65 2.40 1.48 10 10  2.60  1.61  1.20
C/B2
12 12 1.07 12 12 1.31
10 10 1.80 10 10 1.38
10 10 1.40 10 10 1.31
10 10 1.28 o 10 1.50
10 10 1.37 10 10 1.97
C/B1
12 12 1.42 12 12 1.41
10 10 1.41 10 10 1.23
10 10 1.37 10 10 1.30
10 10 i.63 10 10 1.66
10 10 1.55 10 10 1.54
END
Total 208 182 258 257 256 208 183 252 256 266
Remarks: Q = average discharge from offtake pipe
case 1 = in the case no slots are installed
case 2 = in the case one slot 1s installed
case 3 = in the case two slots are installed

* = ghortage of discharge from offtake pipe



Table D-2 RESULT OF HYDRAULIC SIMULATION ANALYSIS (3/3)

TAPB 1la TAPB 2a
gzizs No. of lot  Q No. of lot  Q
All Paddy Case 1 All Paddy Case 1
MC
10 10 1.05 10 10 1.56
8 10 1.58 10 10 1.53
C/Bl
10 10 1.29 10 10 1.30
0 10 1.32 10 10 t.42
10 10 1.50 10 10 1.72
10 10 1.65 10 10 1.65
8 8 1.89 8 8 1,46
C/B2
5 8 1.70 8 1.58
8 8 1.47 8 8 1.41
8 8 1.53 8 8 1.61
END
Total 90 90 133 30 90 137

Remarks: ( = average discharge from offtake pipe (Lit/s)
case 1 = in the case no slots are installed
case 2 = in the case one sleot 1s installed

case 3 = in the case two slots are installed
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APPENDIX DA

MANUAL FOR HYDRAULIC SIMULATION OF CONDUIT
BY MACINTOSH PLUS COMPUTER

1. Introduction

A computer programme for hydraulic simulation of concrete conduit
was developed aiming to examine the flow characteristics and to establish
a basic method of equitable distribution of water during normal irrigation
period. The programme was prepared based on "Basic" language applicable
for "Macintosh Plus Computer” which was provided to DID by JICA. This
Appendix presents the programme and an operation procedure of hydraulic
simulation for concrete conduit in the Tanjong Karang Irrigation Project
using Macintosh computer.

2. Inpi:t Data and Output Forms

Input data required for the calculation and output obtained are as
follows:

(1) Input data feduired

a. dimension of conduit

- inside "width _

- inside height (from bottom to top)

- elevation of top of conduit

- location of offtake pipes

(measured from top of the conduit) ,

b. horizontal distance between offtake pipes
c. inside diameter of offtake pipes
d. water depth at downstream end of conduit

(2} Output obtained

~a. water level at each offtake pipe
b. discharge from offtake pipes

DA - 1



¢. discharge in a conduit
d. height of required slot
3. Procedure of Operation

Operation of Macintosh computer should be made in" accordance with
the following procedure.

a. lnstruction
- Prior to the caiculation, an instruction for preparatlon of data

appears on the screen.
- Click "OK" button for proceeding.

fun  illindsws

—e————] Tflaﬂ]peiﬂhan e =___*_'_'::-_='_—:_T—?

INSTRUCTION

t Thiz prograrame 15 prepared Lo caleulste the waler devel in g conorele
“eonduit and dizcharge from an offlake pipe. Sectional data should be
reade Trom downstream lo upstrean@,

2 Location of offlake pige {HE BLY iz ihe depih of pipe centre
rzazured {ram the erest of conduit.

310 waler depth coutd nel Townd, a message Tteralion Limit Excesded’
15 write oul. In this cate, check seclional date and discharge condition

@
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b. Select output device

oo, N .
& fie Edit Zeayvih Bun Dindows !

=== Ttallperation 1)

e — T

Select putput deyice.

) Screen oaly,

& lmagewriter printer,
{3 Daisy wheel printer,
{3 Clip board.

|
|
-

c. Input of canal data
Input following data.
(1) Name of canal

(2) Nos of section to be calculated
(3) Distance between each offtake pipe (m)

d. Selection of data to be used

Specify sectional data to be used.

(1) Start with NEW data, or
(2) Use SAVED data.

If you select (1), proceed to item "f".
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e. Selection of data file name

Select name of data file and proceed to item "g".
f. Input dimension of conduit

Sectional data at each offtake pipe should be prepared from
downstream to upstream. Kind and nos of data are;

(1) Elevation of top of concrete conduit (feet),

(2) Height of conduit (inch),

(3) Width of conduit (inch), and :

(4) Location of center of offtake pipe measured from top of
the conduit (inch)
(if pipe is closed or there is no offtake pipe, input "0")

r - - N . X
Example ¢ s Edil Zsavtk Run Windows
=l === [rial0peration
Conduit size, inch 0fftake from top, inch
MO (HiTop EL £ {20H (36 (4] HROght ) £3) Hidleft)
} T oan 7 OIG 7 3k Y 70
2 T oanh ¥ ZA 7 30 i 7ot
I 7 9o 7 3A ¥ G0 v 12 712
a7 oad 7 36 7 ZA 712 N b
S 7 Aad 7 36 7 36 7ol 7 14
If pipe iz closed, inpul O a3 HE or HL. '

=] —

g. Data correction
(1) Correct section data ( proceed to item "h")

(2) Place a slot ( proceed to item "j")
(3) Proceed to calculation ( proceed to item "k" )
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h. _Correct section data

Specify section number to be corrected and input new data.
After correction of sectional data, input "0" as a section No

Example .20

Yeasch Run Windows A
== Triallperation e =]
_ Conduit size, inch Dfftake from lep, inch :
O (N Tap£1ft (23 H (2B () HRCrghty (53 HLOeit)
=% 10 7 3258 7 IE v ia 7oz 4
=7 1% 7 1o oA S o2 YA

Hono g I:DJ'z‘etiiali_. ihpul 0 Tor prceeding R

r
|

[

i. Input name of data fil saved

j. Input required condition of slots

Input nos of slot required, and specify section No upstream of the

slot and heightening of water level (inch) at slot.
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T & ¢ne Egit Sesreh Run Windows
Example :

A

il —— Triallpenstion e
Nos of S]at}? 2
' ND Heightening of water level in inch -
[ T3
=% 17 7 3
al
k. Input discharge coefficients

(1) Manning's coefficient of roughness, "n”
(2) Inside diameter of offtake pipe (inch)
(3) Discharge coefficient of offtake pipe

l. lnitial condition

(1) Specify calculation case for your reference
(2) Discharge at downstream end (lit/sec)
(3) Water depth at downstream end (inch)

m. Select next action

(1} Change discharge condition ( return to item "))
(2) Change coefficients n and ¢ ( return to item "k" )
(3) Change data file ( return to item "¢" }

(4) Bye forever { end of calculation )
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4. Example of Calculation

Sample caloulations for hydraulic simulation of a concrete conduit
are presented in different cases as follows:.

Case 1. sample calculation without slot condition
Case 2: sample calculation with siot condition

Assumptions, procedure and results of the sample calculation are
summarized below.

Case 1: without slot condition

(1} Input data

Design conditions and results of survey of a concrete conduit are
shown in figure below. List of input data are shown in Table 1.

- Nos of section 27
- Total length: 5300 ft
- Distance 62.13 m

Initial conditions of the calculation are as follows:

- Initial discharge at station No 1 : 136 lit/sec
- Initial water depth at station No 1 22.87 inch
E
0=
BUE-
o2
30, EFT
9\3\4‘3,3’”
12.0 - T — W
= e e N
n.o- —
N0 ¢epongog e ——
=~ - ﬁ:%ﬁ:@@ - =z |
- 10.0 - W‘GDO S
[®) ]
z 006 PG,
= 9.0- O
hj HHHHH
x L] T L
8.0 T e . -
7.0 J 361 36" 36" 307 30 % 30"
. 174000 1/.3000 _
o o
DISTANCE [feel) 85 3 S g
0 L] - @
DESIGN TOP LEVEL | 238 3 8 85
OF COMOUIT {feet) | o= = = g gm
ACTUALTOPLEVEL R ® 2 fC 2o 53 h2t=6haan R3Y 53 R348
OF CONDUIT {leet) Nw-= = 2 < =2 == =2 =2 -Z¢gv 0@ c @8 gg 2290 Qg
jo N o
FIELD OFFTAKE  |® BP0 EP 2o L2 53 28 8382 3838 39408
RIGHT {feel) S 968 gdgdgd 6gggO0QYVBEBEN DDA ard s
FIELD OFFTAKE |- Srgegzhpna e of Rbgaf o8 d $38 52
LEFT {feer) S 99390968 58605 gaRaNF TGS as o0




=== SECTIONAL DBATA ===

No Top EL Conguit HxB Location of offtake pipe
{feet? (inch)  tinch) Right{inch} Left{inch}
10,200 40 3 .00 0.00

g 10,240 ] 30 13.75 13,25
3 13,300 30 40 13,00 12.7%
4 101,360 34 3n 12.50 13.00
o] 10,500 34 S 1,25 13.09
b 10,500 Jb 30 2.2% 13.00
7 10,620 36 30 13.25 13.00
B 10.680 34 30 13.00 13.00
G 10,780 a& ) 13.00 13.00

H 10, 780 3b 20 13.00 13.00

1y 1a. .81 38 30 00 1200

iz 10.9G0 38 30 0,00 0,00

13 10.970 36 30 13.00 0,00

14 11.090 3 30 0,60 0,00

15 11.110 36 30 .00 Q.00

14 11.170 35 30 0,00 0,00

17 11,450 3b 30 Q.00 0,00

{8 11.376 38 30 0,00 000

19 11.3%0 36 30 0,00 Q.00

20 11.570 e’ 36 0,00 £, 00

21 11,610 35 3t 0,00 0,00

2 Pi.460 3 34 Q.00 0,00
i1.700 3& 34 Q.00 0.00
11.760 36 36 0,00 (.00
11.800 36 3& G.00 0,00
11.780 36 3& Q.00 0,00

= 11,700 £2 36 D.00 .00
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(2)

Procedure of oberation

& ide [0 Se@dh RN WHnaoiss

=== Tiialtperolion = =

B

_Specify canal paine balow,

{ TASL2/CH2-3 1

Nos of seclion =27

Dislorce of each sectiun:!ﬁz. 13 n

| -
7
1
¥
" % ros EHt Smersh Aom Windews
e NWigllipenliin B s |
Gelect culput device
3 Streen only.
@& magewriler printer.
O Baisy whest printer.
{7 Clip board.
{ Bﬂk
i
T @ e pn Fpetrt Hun  UHngows
TrialOpevalion |
EER A T .
TASLIEBZ Dpen 1K
FTHSL1ENDN k: .
Sty
ftast 2ot i e )
TASL2LE j S :
ITASL2END L Lemet ;o
Postocer @
5
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-~

§ flo Edil Semdh Run Windows

[T

==t Irialperalion

=

Selecl your preference.

> Corvecd seclion data,
SO Place a slat.

O

£

Proceed (o caloulation 18

(K]

O
T & tie [oit Sakich Run Wingows '
=== Triallpteration =

Specify calculation case,

Triat

E
Discharge ol downstreem end { 1it/sec } = {136

¥ater depth al downstream end {inch) =

2287 ]
KT
—k
[}
W Firo Foain e P ME ... A
% LC wdit 3G nln uHBGUH
TrialOperalion &

tenning’s N-volue

Dia. of of ftake pipe in inch ={2____ |
Discharge coeff. of orifice :!.5 i

(ox ]

]
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(3) Result of calculation (Output form)

== ltegign Londitions ==

Discharge (lit,/s)

1734 00
Distance of each section L (m) 62,130
Hanning’s reoughness coefficient, n 0.018
Dia. of pfitake pipe {(inch) 2,00

Discharge coefficient of offtake pipe 0,50

Location
Case

e e +
I Back Water Calculation of Tertiary Canal 1
Fy. —— P - -t

TASL2/CR2-3
Trial

Water depth at downstream end 22.870 inch

No Bischarge Velocity

(mx%3/e)
1 0,136
2 0,136
3 ©.140
4 0.143
3 0,146
[ ¢.149
7 0.152
& 0,155
g 0.158
§ 3,160
11 0,163
2 0. 1464
13 01464
14 0:165
15 0.18%
16 0,165
17 0,165
18 0.165 .
19 G.165
0 0,165
21 0,165
22 0.16%
2 N.14%
it} 0,185
23 0.146%
26 0165
27 DA%
0,165

{n/s)

0.307
0.307
0.317
0,326
0.275

0,278
0,292
0,301
0.314
©.313

0.316
0,325
0,329
0.342
0.337

0.339

0,379
€352
.344
0,308

0,308

0,310

0.310
9.313
0,313

0.304
0.251

Water base Water Df ftake discharge H above pipe
Rapth EL Level Right Left Right Left
{inch} (feet) (feet) (F/5) (1/g} {inch) {inch}
22.87¢ 7.700 @404 0, ) 0000 0,000 0008
22.922 7.740 ?.630 1.847 1.7 &.672 6.172
22.763 7.800 ?.697 1.716 1.679 5,763 5.513
22,441 ?7.8560 4.747 1.621 1.698 S.141 S.641
27.539 7.500 ?.,795 1.392 1.523 3.789 4,539
27.941 7.500 7.828 i.444 I.589 4.191 4,941
26.90% 7.620 2.852 1.458 1.414 4,199 3.90%
26,650 7.6B0 ?.90 1.368 i1.356 3.650 3.650
25.944 7.780 7.942 1.227 i1.227 2.744 2.7%4
26 .47 7.7680 9.986 1.333 1.323 3.476 3.476
26.643 7.810 10.630 0,000 i.162 0G0 2.643
26094 7900 [ LU ¥ G000 0,000 0,000 0,000
25.815 7.990 10.121 §.200 0,000 2.81% 0,000
24.965 2,090 10.170 0,000 €.000 0,000 0,000
25.352 8.110 10.223 0,000 0,000 0.000 G, 000
20.738 8.170 10,273 0,600 .00 0,00 0,000
22,535 B.450 10,328 0,000 0.000 [N 0,000
24,281 B.370 10.3%3 (108 49]4) 0,000 0,000 0,000
24 .706 - 8.390 10.449 0.0 0,000 L0060 0,000
23,150 B.570 1e.499 0.000 0,000 0,000 0,000
23.127 8.1 10,337 0,000 0.600 0.000 0,000
22.9%0 8.660 10.5976 0,000 0,000 G000 0,000
22.975 B.700 10.615 0,000 0000 Q.000 0,000
22.725% B,760 10,654 0,000 0,000 0,000 0L
28025 2,800 19.694 0,000 0,000 O Lo0 [l
23.438 8.780 10.733 0,000 0,000 0,000 0,000
28.412 B.400 10,768 0.000 0,000 O, 000 0.an0

Remark : # means that submeraed flow occurred at slot
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Case 2: with slot condition
(1) Setting of initial condition
Under the same conduit conditions as Case 1, sample calculation is

made in the case of using slots in a conduit. Input conditions are
assumed as follws:

- Location of slot; Between Sections No. 9and 10
- Required back-up height of water level at the slot : 3 inches

{2) Procedure of operation

T Y =, ey BEPT m e vne = .‘
it Saapd nun WINJaos

=== se==———|— TriaiOperalion =
Hos of Slot 7 ! f

Ho Heightening of waler level in inch

=7 10 73

k ,
it
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(3) Result of calculation (Output form)

== [esign Conditiens ==

Bischarge (1it,./s)

Distance of each section L {m)

135.00
62,130

Manning’s roughness coefficient, n
Dia. of offtake pipe {inchl
Discharge coefficient of offtake pipe 0.3

Location
Case

0.018
2,00

e e e e +
1 Back Water Calcutation of Tertiary Canal !
SRV S +

TASL2/EB2-3

Trial

Water depth at downsireaam end 22,870

Mo Dischafge Velocity

Ll ~=REN i <

8
22
23
24
25

e
27

o LN e

{nE¥3/5)-

0.3
0,136
0.140
0,143
0,148

0,149
0,192
0,155
0,157

0.160

0.163
0,163
0.165
0187
0167

0,187
0,187
0.167
0187
O.167

0.167
0,167
G.167
G.le?
0,567

0.147
0,167
0,167

0
0
0
0
o

{m/s}

0.307
0.310

0,320
0.32%
¢,276

0.278
0.25%
Q.36
0.316
0.317

.28

0.282

289

9%
03
17
i3

G2 L) L M

.
.
.

L 0.316

0.392
0,330
0.326
0.290

0.291

(0.293

U.29%
G4.298
0.29%

0,291
0.252

Water
Depth
{inchl

22,870
72,656
22.512
22,406
27.319

27,721
25.498

26,845,

25.747
26,020
27.020
29.224

29.179
28,526
28,139
27.182
27.453

27,243
24.8786
26.043
26,311
24,737

24,646
24 441
24.355

24,053

23.993

24.653
29.589

Base
EL
{feet)

7.700
7.740
7.800
7.850
7.500

7.500
T.620
7.480
T.780

7.7680

7.810

T.900
7.970
8.090
8.410

B.170
8,450
8.370
28.390
B.57W

8.610
8.66%
B8.700
8.0
B.8UG

8.780
8.400

inch

Water Offtake discharge

Level
{feet)

9.606
9.628
9.676
.27
.77

9,810
7.85%
7.884
7,528
9.948
10,198
10,215

10,242
10,277
10,315
10,355
10.3%8

10,440
10,485
i0,540
10.588
10.631

10.654
10.697
10,730
0,764
16.779

10.824
10.866

Right
(}/s}

0.000
i.810
1.67%
1.584
1.351

1.42%
1.420
1.327
1.185

1.784

0.060
0.000
1.621
5,000
Q.000

0,600
§.000
0.000
0,000
¢L000

0.060
0.000
0,060
0,040
0.000

0.000
0.000

Femark : * means that submerged flow accurred at slot
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/s}

0.400
1.738
1.640
1.582
1.486

1.554
1.3
1.327
1.189

1.784

1.627
4.000
0,000
9.000
0.000

¢.000
Q000
0.000
Q.000
0.000

0,000
0,000
0.000
0.000
0,600

0,000
0,004

H abuve pipe

Right
{inch)

0.000
b.408
S.0i2
5,906
3,569

3.9
3,948
3.445
2.7

6.224

0.000
0000
5.13%
0,000
0.000

0.000
0.0%0
0.000
4.000
0.000

0,000
0000
0,00
0,000
0,000

0.000
0000

Left
{inch}

5.179
0.000
0.000
0,000
0.000

0.600
0.000
0,000
0.G00
0000

0. 000
o.one
0,000
Q,000
0.000

0.009
0,000

Slot
Height
(incht

16014



5. List of Programme

‘* trial operation of cohcrete conduit(1/'87) Tanjong Karang

DIM e1(50),w{50),HR(50),HL(50),bh(50},vw(502,q0(50),F $(501,BL(50}
DM wi(50),Q0(50,2),ch{50),bb(50),dr(50),d1(50),0VH(3);msgi(4)
DIM SILL{S0),pp(50,2), TL(50), hlow(50),hup(50),viow(50), vup(SO)
DIM wiup(50),wlow(S0),Ntype(50),dw(50)

msg$(l )=“ %% |leration Limit Exceeded at”
msgi(2)=" ¥* Abnormal H ; Overflow at"

msg$(3)=" *¥% [teration Limit Exceeded al slot”
msgi(4)=" ¥% Water level lower than canal base al"

FOR im®=0 TO 3:READ DVI(imRBENEXT
DATA"SCBN:","LPT-1:DIRECT","COM 1:9600" ,"CLIP:"
GOSUB GeneraltNpte '
TEXTFACE SIMOVETO 165,50:PRINT™ Select output device. " TEXTFACE 1
BUTTON 1,1," Screen only.",{170,65)-(275,80),3
BUTTON 2,2," Imagewriter printer.”,(170,85}-(330,100),3
BUTTON 3,1," Daisy wheel printer.”,(170,105)-(325,120),3
BUTTON 4,1,” Clip board.",{170,125)-(2653,140),3
BUTTON 5,1,"0K",(235,260)-(275,280),1:b%=2.BEEP
10 Press%=DIALOG(0)D%= =DTALOG( 1 ):ButtonChange bZ, |
IF Press®%=6 OR {Press®=1 AND D%=5) THEN DV%=b&- l Hapus S,0ELSE 10
OPEN DV$(DVE) FOR CUTPUT AS® LIWIDTH* 1,110
IF DVB=1 THFN PRINT# | ,CHR$(273;"¢";:.LF%= CHR$(12) ELSE IF DV®=2 THEN LF$=CHR$(10)

100 MOVETO 120,40:TEXTFACE S:PRINT” Specify canal name below, "“TEXTFACE 1
EDIT FIELD 1,NM$,(50,50)-(420,65),,2
MOVETO 120,100:PRINT"Nos of section"SPC(9)"="
EDIT FIELD 2,5TR$(nn),(310,88)-(370,102}
MOVETO 120,120:PRINT"Distance of each section"SPC(1})'= SPC(Q)‘
EDIT FIELD 3,STRH(LL),(310,108)-(370,122)
E%=1LEDIT FIELD 1
BUTTON 1,1,"0K",(235,260)-(275,280), 1:BEEP
waitValuelnput £%,3,1
NM$=EDITEC1 kpn=VALEDIT$(2)XLL=VALEDIT${3))xHapus 1,3

10 MOVETO 130,50:TEXTFACE 5:PRINT" Specify your data entry mode . “TEXTFACE i
BUTTON 1,2," Start with NEW data.”,(170,80)-(330,95),3 :

BUTTON 2,1," Use SAVED data.",{170,105)}~(300,120),3

BUTTON 3,1,"0K"(235,260)-(275,280), | :b%=1:BEEP

120 Press%=D1ALOG(0).DR=DIALOG(1)ButtonChange b%,1,2
IF Press%=6 OR (Press®=1 AND D%=3) THEN Hapus 3,0 ELSE 120
IF b%=1 THEN IE%=0:60TO 200
DFN$=FILESS(1,"TEXT"):IF DFN$="" THEN 110
" Sectionaldata .
OPEN DFNE FOR INPUT A&“Z :
FOR i=1 TO nn: INPUT #2,a1,32,23,a4,35:TL(i)=a1:ch{)=32:bb(1)=33:dr{)=a4:di(1)=a5: NEXT |
CLOSE #2:605UB Cvimet
GOTO 240

200 i=1;TEXTFACE 0O

GOS5SUB Idtsheet
210 j=j+t
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LOGATE J,5:PRINT i -

LOCATE §,10:INPUT ;TL(1)

LOCATE §,20:INPUT ;ch(i)

LOCATE J,30:INPUT ;bb(D)

LOCATE J,40:INPUT ;dr(i)

LOCATE §,50:ANPUT :gi(i)

feis 1 JF INT(I/10)=1/10 THEN GOSUB Idtsheet
IF i< =nn THEN 210

CL5:605UB Cvtmet

230 MOVETG 70,SO.TEXTFACE S5:PRINT" Specify the output Tile name to save your data. " TEXTFAC
E1

MOVETO 50,1 10:PRINTY"File name is":IF DFN$="" THEN DFN$="NUF-Data"

EDIT FIELD 1,DFNS,(145,98)-(450,112)

BUTTON 1.1."0K" (235.260)-{275.280). 1 -‘BEEP

CALL wWattAction:DFN$=EDIT$(1):Hapus 1,1

. 240 FOR i=1 TO nn:Ntype(i)=0:NEXT:Ntype{nn+ 1)=0
MOVETO 155,40:.TEXTFACE S:PRINT"  Select your preference. “:TEXTFACE |
BUTTON 1,1," Correct section data.”,(170,58)-(400,72),3
BUTTON 2,1, Place a slot.” (170,78)-(400,92),3
BUTTON 3,2," Proceed to calculation " ,{170,108)-(400,122),3
BUTTON 4,1,"0K™,(235,260}-(275,280), 1:|VE=3:BEED
245 Press%=DIALOG(0):DR=DIALOG(1):ButtonChange IV%,1,3
IF Press®=1 AND D%=4 THEN Hapus 4,0 ELSE 245
IF 1V3=3 THEN 259
. ON IVZ 6070 250,255
250 GOSUB CheckData .
MOVETQ 70,50:TEXTFACE 5:PRINT" Specify the output Tile name to save your data. “:TEXTFACE
1
MOVETQ 50,1 10:PRINT"File name is™IF DFN$="" THEN DFN$="NUF-Data"
EDIT FIELD §,DFN$,(145,98)~(450,112)
BUTTON 1,1,"0K" (235,260)-(275,280), | .BEEP
CALL waitAction:DFN$=EDIT$(1):Hapus 1,1

* Datasaving

. OPEN DFNE FOR OUTPUT AS#2
FOR i=1 TO nn: al=TL(i):2a2=ch(iXa3=bb(i):a4=dr(i):aS=61(1}WRITE*2,al ,3a2,a3,24,a5: NEXT i
CLOSE #2
GOTO 259

255 GOSUB SlotNos

259 TEXTFACE 0:605UB Insat
PRINT® 1 LF$:TEXTFACE |

260 CLS: MOVETO 100,60 :PRINT"Manning's N-value"SPC(10)"="
EDIT FIELD 1,5TR$(N),(310,50)-(370,65)
MOVETO 100,100:PRINT Dia. of offtake pipe in inch"SPC{1)*="

T EDIT FELD 2,5TR$(DIAYL(310,88)-(370,102)
MOVETO 100, 1 20:PRINT "Discharge coeff. of oriffce"SPC(1)"="SPC(9)}
EDIT FIELD 3,STR${c),(310,108)-(370,122)
ER=LEDIT FIELD 1
BUTTON 1,1,"0K",(235,260)-(275,280), 1 :BEEP
waitValueinput E®,3,1 )
N=VALEDITSCIN)DIA=VALEDITH2) e~ VALEDIT$(3) xHapus 1,3

270 MOVETO 120,40:TEXTFACE S:PRINT"  Specify calculation case, ™TEXTFACE 1
EDIT FIELD 1,CASE$,(50,50)-(470,65),,2
MOVETO 50,100:PRINT Discharge at downstream end ( 1it/sec F'SPC(1)"="
EDIT FIELD 2,5TR$(QI1),(370,88)-(470,102)
MOVETO 50, 120:PRINT Water depth at downstream end {(inch)"SPC(i}'="SPC(?)
EDIT FIELD 3,STR$(HSTAT),(370,108)-(470,122)

CE%=VEQIT FIELD |
BUTTON t,1,0K",(235,260)-(275,280), 1 :.BEEP
wattValuelnput £%,3,1 )
CASES=EDIT$(1):01=VALEDITH(2)HSTAT=VAL(EDITS(3) ) Hapus 1.3
TEXTFACE O

DA- 15



fnitial condition
TEXTEACE 1:MOVETO 190,100:PRINT"Calculating " TEXTFACE O

dd=DIA¥ 0254 AREA=dd*dd*c¥*3.141593/4

hh( 1)=HSTAT*.0254

= 1:pp(1,1)=0:pp(1,2)=0

IF Q=0 THEN 300

wi{1)=el{ 1)+hh( 12 V=0l/hh(1)/w{1)/ 1000

R=hh{ 1 Pw{ 1}/ (w{1)+2%hh( 1XE 1 =hh(1 )+ V*V/ 196
IF Ntype(2)=90 THEN L=LL/2

qg( 1)=Q171000:qq(2)=Q1/ 1000:F 1= SHVXVXNXN*L/R™1.33333:vw( =V

GOTO 350

300 qq(1)=0:qa(2)}=0:wv(1)=0F 1=0
w1{1)=hh(1)+el(1 XEt=hh{1)
350 |F hh( 1)} ch(1)¥%.0254 THEN PRINT #1 msg$(2) i
QO(1,1)=0:Q0(1,2)=0
360 i=i+ LiL=LL
IF Ntype(i)=90 THEN 400
GOTO 300
400 L=LL/2:b=w(i)XG=aa{i)
DH=(el(i)-eHi-1))/2
IF Q=0 THEN 420
G0OSUB Bisection
h=y:htow(i)=hviow(i)=G/b/h:wlow(i}= el(1—l)+h+DH
GOTO 440
420 wlowli)=wl{i- } xh=hh{i~1)}-DH:hlow{i}=hviow(i)=0
wlup(id=wlow{1):vup{i)=0:hup(i)=hiow{i}
SILLOD=0:w 1 D=w1{i- 1 vv{i)=0:hh{D)=w1(i)-eH )
GOTO 480
440 GOSUB slot
GOSUB Bisection
h=y
IF he=0 THEN PRINT#1,msg${4),i: GOTO B1O
hh(i)=h:ww{i)=Q/b/h:wi{i)=ei(i)+h .
480 GOSUB Orifice
GOTO 600
500 b=w{i):Q=qqg{i):DH=el(i)-el(i-1)
IF Q=0 THEN 550
GOSUB Bisection
n=y
IF h¢=0 THEN PRINT# 1,msg$(4),i:60TO 810
hh(i)=h:vv(iy=Q/b/hwi(i)=el(i)+h
60TO 570
550 wi(i)=wl(i- 1 kvv(1)=0:hh{i}=w1{i)-el(i)h=hh(i)
IF h<=0 THEN PRINT#®1,msg$(4),i:60T0C 810
570 GOSUB Orifice
600 1F hh(i)»ch(i)*.0254 THEN PRINT % 1,msg$(2),i
IF i>=nn THEN 610
GOTO 360
610 gsum=qq(i+1)
GOSUB Cvtrt

PRINT#1, .
PRINT=1,TAB(S)"== Design Conditions =="PRINT*1,
PRINT# 1,USING" Discharge (1it./s) #BE ZTE Q]

PRINT® 1, USING" Distance of each sectionL (m) - *#¥ maev|
PRINT# 1, USING" Manning's roughness coefficient, n ##® ¥oas N
PRINT* |, USING" Dia. of offtake pipe (inch) a#ax #a"DIA
PRINT# 1, USING" Discharge coefficient of offtake plpe”** #%"¢
PRINT*1,PRINT#I, :

PRINT® 1, TAB(30) +~——————=mro—mmmo s o s m e mm s m s o "
PRINT#1,TAB(30)"! Back Water Ca]culaticm of Tertiary Canal |"
PR!NT#I'TAB(}O)+—-———“~~—————-—-—ﬁe-~-————————~—--——-f——-—'
PRINT# 1, PRINT*1,

PRINT*# 1, TAB{S)"Location " NME

PRINT*1 TAB(5) Case ",CASES: PR!NT#l
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PRINT | TAB(SIUSING Water depth at downstream end® ## #2 jnch™hhi 1)
PRINT#I,
PRINT=1," Waler  Base Water Offtake discharge H above pipe  Slot”
PRINT*1," No Discharge Velocity Depth EL Level Right Left Right Left Height”
PRINT* 1, m**¥3/8)  (m/s) (inch)  {feetd (feet) (i/s) (i/s) Cinch} (ineh) (inch)
i=0:PRINT# 1,
630 1=i+1 . ) _
IF Ntype(i)©90 THEN 650
PRINT# 1.5PCUI3USING" #* =wx wx saz s waatylow (i) how(i),wlow(i)
PRINT#1,SPC(I3)USING" w®# #as8 »# sxe LA ' s FHyp(
i),hup(i),wlupCi},SILL(i);
PRINT#1,F$(1)
650 PR!NT#E,US!NG" FIHM  FH R WA FRB LR 2.2 *y FXL ##\gﬁr I HRE ##.### *E
#aw am wEE (il vw{i),hh(1),BL{1),w1(i),Q0(i,1),00(i,2),ppi, 1),pp(i,2)
IF i>=nn THEN 800
IF INT(i/5)=1/5 THEN PRINT*1,
GOTO 630
800 PRINT*1,USING" #E FESE q5um
PRINT*I,:PRINT*1," Remark : * means that submerged flow occurred at slot”
PRINT*|,LE$
810 CLS:PRINT
MOVETO 155,40:TEXTFACE S:PRINT" Select your preference. "TEXTFACE i
BUTTON 1,1," Change discharge condition.”,(170,58)~(400,72),3
BUTTON 2,1, Change coefficients n and c.",(170,78)-(400,92),3
BUTTON 3.1." Change data file.".(170.108)~{400.122).3
BUTTON 4,2, Bye forever W",(170,128)-(400,142),3
BUTTON 5,1,"0K",(235,260)-(275,280),1:| V3=4:BEEP
820 Press®=DIALOG(0)YD%=DIALOG( | XButtonChange IVR,1,4
IF Press%=1 AND D%=5 THEN Hapus 5,0 ELSE 820
IF 1V%=4 THEN MOVETO 240,1 00:PRINT"END™:LINE(230,83)-STEP(45,20), b:5YSTEM
ON IVZ GOTO 270,260,100
1000 CLOSE* |
END

CheckData:
TEXTFACE 0:GOSUB idtsheet
. LOCATE 18,10:PRINT" {f no more correction, input O for proceeding”
nos=1
2028 j=j+|
LOCATE j,3:INPUT"I="k
IF k=0 THEN 2100
LOCATE j,i0:INPUT;qQ1
LOCATE j,20:iINPUT;q2
LOCATE §,30:INPUT;q3
. LOCATE j,40:INPUT;q4
LOCATE: |, 50:INPUT;q5
Thik}=q1:ch{k)=q2:bblk)=q3
ar{k)=g4.d1(k)=0S:wik)=q3* 0254
e1{k)=q 1%.3048-q2%.0254HR(k)=(q2-q4)*.0254HL(K)=(q2-g5)*.0254

nos=nos+ 1 :
IF INT(ros/ 1 0)=nos/ 10 THEN GOSUB Idtsheet
GOTO 2028
2100 TEXTFACE 1.CLS
RETURN
ldisheet;
CLS:j=4PRINT
TEXTFACE 1:MOVETO 160,20:PRINT"Conduit size, inch Offtake from top, inch":TEXTFACE ©
PRINT" NO (1) TopEl ft (2)H (3)B (4 HR(right) (5) HL(left{)"

LOCATE 18,10:PRINT"If pipe 15 closed, input “STEXTFACE 1:PRINTOY;
TEXTFACE O:PRINT" as HR or HL."
BEEP:CLS
RETURN

Cvimel:
f=1

4010 wi)=bb{1)*.0254:e1(1)=TL{i)*.3046-ch(i)*.0254
HR(i¥=(ch{D)-dr{1)1*.0254HL{1)=(ch(1)-d1(1))*.0254
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I HR(1)<0 THEN HR(1)=0
IF HL()<O THEN HL(1)=0
j=ie]
IF >nn THEN 4020
GOTO 4010
4020 RETURN
Bisection:
{COUNT=0
X=.02:2=16 .
V=Q/b/X:R=D*X/(h+ 2¥X).
FA=DH-E | -F 1~ SXN¥N®V*Y*L /R 333330%eVV/ 196
5150 1COUNT=1COUNT+ 1
y=(X+2)/2:V=Q/b/y:R=b¥y/ (b+2%y)
FCaDH-E 1~F |- SHN*N®VRYXL /R 1333334y + VRV/19.6
IF ABS(FC)<.0001 THEN GOTO 5200
{F FA%FC<0 THEN 2=y’
IF FAXFC>O THEN X=y:FA=FC
IF ICOUNT<100 THEN 5150
PRINT* 1 ,msg$(i);i
5200 RETURN

siot: : .
F$(i)=""ht=(Q/1.7/bY.6667:hd=h+dw{i}-hi
h2=h1-dw{i)

iE (h2/h1)<=.6667 THEN 6200
¥=.005:Z=hd: HO=h+dw{i):h1=HO=X
QO0=1.7%¥b%h1"1 5:h2=h~XFA=Q~-Q0%¥{1-(h2/h1)"1.5).385 -
ICOUNT=0
6010 ICOUNT=ICOUNT+ 1
y={X+2)/2:0 | =HO-v: h2=h-v
QO=1.7%b*n 171 S:FC=0-GO*{1-(h2/h1) tJ) 385
If ABS(FCIKO0001 THEN 6100 .
IF FA¥FC<O THEN Z=y
IF FA®FC>0 THEN X=y:FA=FC
IF ICOUNT<100 THEN 6010
PRINT#1,msa$(3);i
6100 hd=y:F§(i)="%"
6200 hup(i)=h+dw{iyxwlup{il=wlow(i)+dw(iXxvup(i)=Q/b/hup(i)
SILL()=hd: VNEW=vup(i)
R=b¥*hup(i}/{b+2*hup(i))
El=hup(i)+VNEW*VYNEW/ 196
F1=S¥N¥N*®VNEW*VYNEW*L/R™1.33333
6300 RETURN
Orifice:
h1=h-HR(i}:h2=h~HL(D)
If h1 <=0 THEN h1=0
iF h2<=0 THEN h2=0Q
QF 1=AREA*SQR(19.6%h | ):QF 2=AREA¥SQR(19.6%¥h2):.00(i,1)=QF | :Q0(i,2)=QF2
ep(i, 13=ht:pp(i,2)=n2
QNEW=qq(i}*QF 1+QF 2:VNEW= GNEW/b/h
E1=n+VNEWXVYNEW/ 1 9.6:R=b¥nh/({b+2%P)
IF Ntype(i+1)=90 THEN L=LL/2
F i =5%N*N*VNEW*YNEWXL/R™1.33333
qali+ 1)=QNEW
RETURN
Cvift:
i=0
BOIO i=i+i
hh(|),=hh(i)/.0254:BL(1)=eI(I)/.3048:w1('i_)_=w}(i)/.3048 .
QO(i, 1)=Q0(1, 1 1000:Q0(1,2)=Q0(1,2)* 1000
pp(i, D=pp(i, 1 }/.0254:pp(i,2)=pp(i,2)/.0254
iF Ntype(i)=90 THEN 8020
GOTO 8030 _
8020 hlow(i)=hlow(1)/.0254:hup(i}=hup{i)/ 0254 SILL{D=5ILL{1}/.0254
wlow(ilwlow(i)/ 3048 wiup(i)=wlup(i})/.3048
BO30 IF i<pp THEN B0 1O
CLs
RETURN
SlotNos:
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INPUT" Nos of Slot “;nslot
J=4
;Eégii\(‘ZE HMOVETO 90,40:PRINT'NO Heightening of water level in inch":TEXTFACE O
2010 j=]+1 .
LOCATE J,I0:NPUT"I=";k
LOCATE },30:INPUT height
Ntypelk)=90:dw{k)=helght* 0254
i=i+1
IF i¢=nslot THEN 9010
CLS:TEXTFACE |
RETURN
SUB WaltvValuelnput(E% Emax®,0K%) STATIC
Loop:
Dre_ss%leALOG(O):CheckEditField Press®,E%R,Eman®
If Press®=1 AND DIALOG(1)=0K%Z FTHEN EXIT SUB ELSE Loop
END SUB
SUR CheckEdItField(PR £%,Eman®) STATIC
IF PR=2 THEN EZ=DIALOG{2):EXIT 5UB
IF PR<:6 THEN EXIT SUB
E%=E%+1:1F ER*Emax® THEN EB=1
EDIT FIELD E%
END SUB
5UB ButtonChange(b®,Bmin® Bmax®Z) STATIC
SHARED Press?,bD%
IF Press%o | THEN EXIT SUB
IF Bmin®%=<D% AND D%<=Bmax% THEN BUTTON b2%,1:b%=DZBUTTON b%,2
END 5UB
SUB Hapus(b%,ER) STATIC
FOR i%=1 TO b%BUTTON CLOSE iZNEXT
FOR i%=1 TO ERED!T FIELD CLOSE i%:NEXT
CLS
END SUB
SUB waitAction STATIC
PressB=DIALOG(O)
WHILE PressZo 1 AND Pressz ot
PressB=DIALOG(O)
WEND
END SUB
Generaliote:
MOVETO 160,20 TEXTFACE 5:PRINT INSTRUCTION"TEXTFACE O:PRINT
PRINT TAB(3)"1. This programime is prepared to calculate the water level in a concrele *;
PRINT TAB(3) conduit and discharge from an offtake pipe. Sectional data should be ™
PRINT TAB(3)*made trom ";TEXTFACE I:PRINT 'downstream to upstream.”:PRINT-TEXTFACE O
PRINT TAB(3)"2. Location af offtake pipe (HR,HL} is the depth of pipe centre”;
PRINT TAB(3)measured from the crest of conduil” :PRINT
PRINT TAB(3)"3. If water depth could not found, a message 'Iteration Limit Exceeded™;
PRINT TAB(3)"is write out. In this case, check sectional data and discharge condition.”
BUTTON 1.1,"0K",(235,260)-(275,280), | :-BEEP:CALL WaitAction:Hapus 1,0
RETURN
Insat;
PRINT# 1" === SECTIONAL DATA ==="PRINT*1,
i=0
PRINT* 1" No TopEL Conduit HxB Location of offtake pipe”
PRINT= 1" (feet}  (inch) (inch} Right(inch) Left{inch)”
PRINT*,
9900 i=i+1
PRINT# | USING ### sxsz sxs wager wwsar #resx o=z TL{i),ch{i),bb(i),dr{i),d
1)
iF i<nn THEN 9900
RETURN
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