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ﬂé- 2 ROTATION OF PUDDLING AND TRANSPLANTING (A-1 - C€-10)

pays

21
22
23

24

25

27

2828

32
33
34
35

37

g %

40

fuddling ;iiﬁf Ir~igation Tota:lgzzif)SuPply ]
sr Supply ting Wat Suppl
T li7sec et L | @
Plot| Tc- | Te- | Plot | A 8 c TC-  ; TC- TC- Te- | (1+2)
No.| 1-6 | 1-5 No. | 1-6 | 1-5 1-6 1-5
A-1 | 13.89 13.89 13.89
A- 2 | 13.89 13.89 13.89
A-3 | 13.89 13.89 13.89
A- 4 [13.89 13.89 13.89
A-5 | 13.89 A- 2 13.89 13.89
A-6 ) 13.89 A2 1 3.33 17.22 17.22
A- 7 | 13.89 a3 2 3.33 17.22 17.22
a-8 | 13.89 A- 4 3 3.33 17.22 17.22
A-9 |13.89 A5 a4 3.33 17.22 17.22
A-10 | 13.89 A6 1,5 6.67 20.56 20.56
B- 1 13.891 A- 7 2,6 6.67 6.67 | 13.80:| 20.96
B- 2 13.ng A- 8 3,7 6.67 6.67 | 13.89 | 20.56
B- 3 13.69' A- 9 4,8 §.67 6.67 | 13.89 | 20.55
B- 4 '13.39! A-10 1.5.9 10.00 10.00 ' 13.89 | 23.89
B- 5 13.39? B-1 |- 2,6,10 16.00 10.00 13.80 | 23.89
B- 6 13.891= a- 2 3,7 1 6.67 | 3.33 ' 6.67 [17.22 | 23.89
n- 7 13.89! B- 3 4,8 2 6,67 3.33 6.67 | 17.22 | 23.589
B- 8 13.89° B- 4 1,5.9 3 10.00 | 3.33 ! 10.0017.22 | 27.22
8- 9 13.89: 85 2,6,10 4 10.00 3.33 | i0.00 {17.22 | 27.22
5-10 13.39% B- 6 3,7 1,5 6.67 i 6.67 | 6.67|20.56 | 27.22
c-1 13.89° B- 7 4,8 2,6 6.67 | 6.67 1 6.67 120.56 { 27.22
i c-2 13.89i B- 8 1,59 2,7 16.00 ! 6.67 | 10.00 | 20.56 | 20.56
t e 3 13.89, B-9 | 2,6,10 a,8 10.00 | 6.67 | 10.00 | 20.56 | 30.56
c- 4 13.89° B-10 3,7 1,59 6.67 | 10.00 | &.67 | 23.85 | 30.56
c-'s 13.39? c- 1 a8 |[2,6,10 6.67 | 10.00 | 6.67 ; 23.89 | 30.56
1 C- 6 !3.89? c- 2 1,5.9 3,7 1 10.00 ! 10.00 | 10.00 {23.89 | 33.89
! c- 7 13.99! ¢c-3 | 2.6,10 4.8 2 10.00 | 10.00 | 10.00 | 23.59 | 33.89
c- 8 13.391 c- 4 3,7 | _1,5,9 3 6.67 |.13.33 | 6.67 |27.22 | 33.5)
c-'9 -13:393 c-5 4,8 |2,6,10 4 65.67 | 13.33 | - 6.67 | 27.22 | 33.89
c-10 13.89. C- 6 1,5,9 3,7 1.5 10.00 | 13.33 | 10.00 [ 27,22 | 37.22
c-7 | 2,6,10 a,8 2,6 16.00 | 13.33 | 10.00 | 13.33 | 23.33
c- 8 3,7 1,5,9 3,7 6.67 | 16.67 | 6.67 |16.67 | 23.33
-9 4.8 2,6,10 4;3 e.ﬁi 16.67 6.67 | 16,67 | 23.33
¢-10 i,5,9 3,7 1,5,9 10.00 | 16.67 | 10.00 | 16.67 | 26.67
2,6,10 4.8 2,6,10 10.00 | 16.67 | 10.00 |16.67 | 26.67
3,7 1,5.9 3,7 6.67 | 16.67 | 6.67 [16.67 | 23.33
4,8 |2.6,10 4,8 6.67 | 16.67 | 6.67 {16.67 | 23.33
1,59 3,7 1,5,9 160.00 | 16.67 | 10.00 | 16.77 | 26.67
2,6,10 4,8 2,6,10 10.00 | 16.67 | 10.00 [ 16.67 | 26.67
E 3.7 1,5,9 3,7 6.67 | 16.67 | 6.567 | 16.67 | 23.33

—3 7=




Fi— 3 ROTATICKR OF PUDDLING AND TRANSPLANTING {D-1 .- F-11)

Puddling ;{gﬁf Irrigation Tota(!l‘;::zl:)strpply
king X ]

Days wa:i;szzrﬁﬂy ’ Plot No. Ha:f;sizfs}’ly {1} {2} .

Plot | 16+ [TC-  |Plot 0 E F y (o TC- TC- - | t1e2)
No. 1-8 | 1-7 [ No 1-8 1-5 1-8 1-7

1 {o-1 1389 13.89 13.89
2 [p-2 |13.80 13.82 13.89
3 lp-3 |13.89 13.89 £3.89
a4 |p-4a [13.8% 13.89 13.89
s |o-s | 1380 0- 1 13.89 13.89
6 |o-6 [13.89 p- 2 1 3.33 17.22 17.22
~7-lo- 7 }13.89 o- 3 2 3.33 17.22 17.22
8 |o-8 |13.80 p- 4 3 3.33 17.22 17.22
9 |o-9 |13.89 D- 5 a 3.33 17.22 17.22
10 [0-10 | 13.89 0- 6 1,5 6.67. £0.56 20.56
11 | D1 | 13.89 D- 7 2.6 6.67 20.56 20.56
12 |- 13.59| p- 8 3,7 6.67 6.67 | 13.80 | 20.56
13 |e-2 13.89| 6- 9 4,8 6.67 6.67 | 13.83 | 20.56
ia [E- 3 13.89| p-10 1,5.9 10.60 10.007113.89 | 23.89
15 Je-a 1z.8a| o211 | 2,8,10 10.00 10.00 | 13.82 | 23.89
16 | E-5 13.89) £~ 1 | 3,7.11 10.00 | 10.00 | 13.89 | 23.89
17 |E- & i3.89) E- 2 4.8 1 6.67 3.33.| s.67|17.22 | 23.89
18 | E- 7 13.89} E- 3 1,5.9 2 10.00 3.33 | 1000 |17.22 | 27.22
19 |E-8 13.89| E- 4 2,6,10 3 10.00 | 3.33 | 10.00]17.22 27.22
20 | E-9 13.89{ E~ 5 3,7,11 a 10.00 3.33 | 10.00 | 17.22 | 27.22
2 le-10 13.89] E- & A,8 1,5 §.67 | 6.67 | 6.67|20.56 | 27.22
22 |e11 13,89 E- 7 1,5.9 2,6 10.00 { 6.67 | 10.00}|20.56 | 30.56
23 | F- 1 13.89{ E- 8 2,6,10 3,7 10.00 6.67 | 10.00{ 20.56 | 30.56
24 |F-2 12.89| - 9 | 3,7.11 4,8 10.00 | 6.67 | 10.00]|20.56 | 30.56
25 L F- 3 13.89] £-10 2,8 1,5.9 6.67 | 10.00 | 6.67|23.89 | 30.56
26 |r- 4 1389 | E-11 1,5,9 | 2,6,10 10.60 | 16.00 | 10.00 | 23.89 | 33.89
27 | F~ 5 13.82| £~ 1 | 2,6,10 | 3,7,11 10.00 | 10.00 | 10.00 | 23.80 | 33.e9
28 | r- 6 i3.ea| - 2 | 3,7,11 4,8 1 10.00 | 10.00 | 10.00 | 23.89 | 33.89
29 |F-7 13.89| F- 3 4,8 1,5,9 2 6,67 | 13,33 | 667 |27.22 | 33.82
30 | F-8 13.89) r- 4 1,5%,9 | 2,6,10 3 10.00 } 12.33 | 10.00 [ 27.22 | 37.22
3 {r-9 13.89] F- 5 | 2,6,00 | 3,711 4 10.00 | 13.33 | 10.00 | 27.22 | 37.22
32 | ra10. 13.890 F~- 6 | 3,7,11 a8 1,5 10.00 | 13.33 | 10.00 | 27.22 | 37.22
33 | F-11 13.89) F- 7 4,8 1,5,9 2,6 6.67 | 16,67 | 6.67|30.56 | 37.22
34 F- 8 1,5,9 2,6,10 3,7 10.00 | 16.67 | 10.60 | 16.67 { 256.567
35 F-9 | 2,6,10 | 3,711 4,8 10.00 | 16.67 | 10.00 | 16.67 | 26.67
36 F10 | 3,7,11 4,8 1,5,9 10.00 | 16.67 | 10.00 [ 16.67 | 26.67
37 F-11 4,8 1,5,9 2,6,10 6.67 | 20.00 6.67 | 20.00 | 26.67
33 1,5,9 2,6,10 3,7,11 10.00 | 20.00 | 10.00] 20.00 | 30.00
37 2,6,10 | 3,7.11 4,8 { 10.00| 16.67 | 10.00 {16.67 | 26.67
40 3,7.11 4,8 1,5,9 10.00 | 16.67 | 10.00 | 16.67 | 26.67
4,8 1,5,9 2,6,10 6.67 | 20.00 | 6.67|20.00 | 26.67
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Plot 4 Discharge (£/scc)
Rotation - : '
A B C TC—1-6|TC—1-5 | Total
1st day|3,4,5,6,7,8,9,10 4033 1033
2nd day 1,2 1,2,3 1,2,3 10.08| 3025 4033
3rd day _ 4,5,6 [4,5,86,7 3529 3529
4ih day 7,8,9,10| 8,9,10 35.29 3529
Plot 4 Discharge (£/sec)
"Rotation -
D E F TC—1--8|TC--1—7 | Total
ist day|4,56,6,7,8,9,10,11 4033 40.33
2nd day 1,2 1,2,3 1,2,3 1008 3025 40.33
3rd day 4,5,6,7 |4,5,6,7 4033 4033
Ath day 8,0,10,11]8,9,10,11 4033 4033
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Fi— 4 ROTATION OF PUDDLING AND TRANSPLANFING FOR EFFECTIVE WATER MANAGEMENT {A-1 - ©€-10§
Pvddli“g. ;;22:: ﬁogat109 irpigation T:::l(:;::Z‘ﬁug-
Yater Sup- irg Water Sup- ]
. Ply {1/sec) Flot Ko. ply (1fsec) (1} {2} (1e2}
Plot TC- TC- Plot A 8 C To- e | ree | 1e-
No 1-6 1-5 No 1-6 }1-5 [1-6 [1l-&
A-LO 13:39 i3;39 13.52
A-1 1}.89 13.89 13.80
B- 4 13.39 13.89 | 13.82
S 12890 13.69 | 13.8%
A- 9 13.89 A-19 13.89 13.89
A- 2.} 1359 ML 10 3.33 17.22 17,2
e- s 13.892% 8- 4 ] 3.33 17.22 17.22
B- 8 13.83] 8- 7 4 . 3.33 172z |iv.az
a-8 | wa.es N 7 3.33) 13,80 | 3.33|17.22
2-1 13.83| &- 2 9.1.0_' 6.67 5.67 | 12.89 | 20,56
e- 6 13.83] B- 5 1,2 6.67 6.67 | 13.89 | 20.56
29 ] 138388 4,5 6.67 | 20.56 | 20.56
A- 7 13.89 A- B 7.8 6.67|13.83 | 6.67]20.50
8- 2 13.891 8- 1 8,910 10,60 | 100 11389 f e
SC- A 13.8%] B- 1,2 1 5.67] 3.33| 6.67 |17.22 ] 20.00
3-10 13.89 ] -9 4,5,6 10.00 23.89 | 23.09
A- 6 | 13.8 A- T 7.8.9 10.00 13.82 | 10.00 | 23.60
8- 3 13.3% | B~ 2 7,8,8,10 13.33 13.33 1:{.89 27,82
c-5 13.89{c- 4 1,2 1,2 5.67] 6.67| 6.67 |20.56 | 27.22
c- 3 13.83 | 810 4,5,6 & 13.3 27.22 127,22
A5 13.89 A- 6 7.8,9,10 13.33| 13.89 |23.33 |27.22
¢ 13.89{ - 3 6,7,8,9,10 16.67 16.67 [13.89 | 30.56
c 6 13.89}¢- 5 1.2 1,2, 6.67] 10.00| 6.67 |22.85 | .55
€= 9 13.82{¢- 8 4,5,6 4,5 16.67 30,56 | 30.56
A~ 4 13.89 A- 5 7,8,9,10 8 16.67 | 13.89 | 16.67 | 30.56
c- 2 13.82] c- 1 5.6,7,8,9,10 ) 20.60 20.00 | 13.59 | 33.:m
c- 7 13.89]¢- 6 1,2 1,2,3 1 6.67| 13.33| 6.67 |27.22 | 33.60
c-10 13.89{ ¢~ ¢ a,5,6 4,5,6 20.00 *|33.80 [ 33.60
a3 | 13.89 A-4 7.8,9,10. 8,9 20.00 | 13.89 |20.00 | 33.50
c- 3 13.89 | c- 2 4,5,6,7,8,9,10 23.33 23.33 |13.89 | 37.22
c- 7 1,2 1.2,3 1.2 6.67] 16.67| 6.67 | 16.67 | 23.31
c-10 - 4,5,6 4,5,6,7 23.33 23.33 {23.32
a3 7,8,9,10 8,9,10 23.33 23.33 | 23.32
-3 1.4,5,6,7,8,9,10 ) 26,67 25.67 26.67
1,2 1,2,3 1,2.3 6.67 | 20.00| 6.67 | 20.00 | 26.67
4,5,6 4.5,6,7 23.33 23.33 |23.23
7.8,9,10 8,9,10 23.3 23.33 |23.30
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4~ 5 ROTATION OF PUDDLING AND TRANSPLANTING FOR EFFEGTIVE WATER MANAGEMENT {0-1 -

F-11}
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D- 4
F- 3
F- 7
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Puddiing Trans- Ratation Krcigation Total Water Sﬁp-
plant- ) ply (ifsec.)
. ing - I
:i:e:1§:§;| Plot Ro. ::;2{3:{;.') 1 | @ |
- | te- Plot [} £ F T¢- | e TC- | We-
-8 -7 No 1-8 | 1-7 1-8 -7
13.89 13.69 13.89
13.83] 13.89 13,89
13.89 13.89 | 13.80
13.89 13.89 | 12,8
13.89 B-il 12.85. 13,59
13.89 B~ 1 1 3.33 17.22 17.22
§3.83 | E~ 4 1 2.33 3.33 |13.83 |17.22
13.83) E- & .33 17.22 [v7.22
13.8% o-10 3.33 |13.89 | 3.33 {17.22
13.8980- 2 10,11 5.67 6.67 |13.89 [20.%5
13.83]e- s 1,2 6.67 6.67 {13.89 |20.55
13.89 | £~ 9 4.5 5_61 ‘ ) 20;55' 20.%%
13.89 o- 9 8,9 6.67 |13.80 | 6.67 | 20,56
13.89 fe-1 9,10,11 10,00 10.00 |13.89 {23.09
13.839 |€- 5 1.2 i 6.67] 23.33 __6.6; i7.22 {23,853
13.89 | £-10 4,5,6 10.00 23.85 | 23.89
13.89 0- 8 8,910 10.06 |13.8¢ |16.00 |23.89
13.89 | g- 2 8,9,10,11 13.33 13,33 13.89 [27.22
13.53 | &- 7 1,2 1.2 6.67) 6.67 | 6.67 [20.56 |27.22
13.83 | £-11 4,5.6.7 13.33 27.22 |27.22
13.89 0- 7 8.9,10,11 13.33 [13.69 [13.33 |27. 22
13.83 | - 3 7,8,9,10,11 16.67 16.67 f13.8% |30.58
12.69)7- ¢ 1.2 1.2,3 " 6.57| 10.00 | 6.67 |23.8% |30.5%
13.59|r- 8 4,5.,6,7 16.67 " |30.56 | 20.56
13.89 B- & 8,9,10,11 16.67 |13.69 |16.67 | 30.5%
13.83 ) F- 1 6,7.8,8,10,11 20.00 20.00 }13.89 | 332
13.89| F- 5 1,2 1,2.3 1 6,67{13.33 | 6.67 |27.22 | 33.82
13,89 F- 9 4,5,6,7 1,5 20.00 33,89 [30.0
13,83 b- 5 ] 8,9,10,11 8.9 20.00 |13.83 |20.00 | 3320
13.89] F- 2 5.6.7.8,9,10,11 ] 23.33 23.32 [13.8% |ar.22
13.89 ] r6 T 1.2 1,2.3 1,2 5.67| 16.67 | 6.67 [ 30.%6 [37.22
13.82 ] F-10 4,5,6.7 4,5.6 23.93 . jarez a2
13.49 b- 4 8,9,10,11 8.9.10 23.93 |13.09 f23.33 3722
F- 3 4,5,6,7,8,9,10,11 26.67  |es.67 26.67
F- 7 1.2 1,2,3 1,2,3 6.67| 20.00 | 5.67 |20.00 | 26.67
F-11 4,5,6,7 4.5,6,7 26.67 © 126.67 [ 26.67
-3 8,9,10,11 8,9,10,11 26.67 26.67 | 26.67
3.4,5,6,7,8,9,10,11 30.00) | 30.00 30.00
1,2 1,2,3 1,2,3 5.67) 20.00 | 6,67 {20.00 [26.67
4,5,6,7 4,5,6,7 26.57 26.67 | 26.67
3,9,10,11 8,9,10,11 26.67 26.67 | 26.67
— - L
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# 1 & _ 8.0 o/ day 1 8. 1ma day
3 oz -+ OV 5. 2 me/day i L.8mn day
B * : 7.0 ansday 1 5.8m day
si j 6.0 sn/day 1 3.6m day
Mmoo B 7.3 mn/day 1 6.5m day
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o, ML LTOAf ey b7y - 2ETEHKESRE - 60,

LA LD S B AR COE — 7 KRV FOM & s 5.

e - 2
A s 193 W (AR = J:.’i - i M&[ﬂ)(l
# B A B 134747875 1.8ha 1066£-57189ha
400 ¥ B OK B 38428/ 14.0ha 106.6£/8/18%ha
&2 ERAR 134.7£/8/3 7.8 ha —
®* 8 A B 294 £/8/ 7.0ha <2 53324/8/ 9.0ha
) <t LIRHTEHVEM
24 hr

{2 L 208£/8ha (A4 A) X7 haX 12hr — 29.1 £78/7ha
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ANNEX - I

CALCULATION NOTE (from Implementation'Design Report)

1. GENERAL

fhis note presents design calculﬁtidns made For designs of the Trial
Farm and the Pilot Parm undér the implementation design for the Kilimanjaro
Agricultural Development.CEnter Prnject. The note is to be read in con-
junction with Design Report, Design Drawings and Tender Dotuments for

the Project.

Y1, IRRIGATION WATER REQUIREMENTS

2.1 Calculation Pracedures

Irrigation water requirements for the Project are estimated in the

following manner:

i) Calculate potential evapotranspiration {ETo) by using a Modified
Penman's formula.

ii) Multiply ETo by crop factors to obtain crop evapotranspirations.

iii) Subtract effective.rainfall from the crop evapotranspirations.

on a 15-day basis to obtain net irrigation wvater requirements.

iv} For paddy, add percelation of 4-6 mm/day, nursery requirements
of 22 mm, and puddling requircments of 200 mm to the crop evapo-
transpiration in ordexr to obtain net irrigation water requirements

of paddy.

v) Divide the net irrigation water requirements by irrigation

efficiency to obtain gross irrigation water requirements.

2.2 Modified Penman's Formula

Modified Penman's formula is as follows:

- ETo

i

Welan+{1-W . £(u) - (ea - ed)

ET = ETo x Ke

—5 =



Where, ETo : Potential evapotranspiration (mn/day)
W

e

Temperalure-related weighing factor
Bn- ¢ Net radiation in equivalent evaporation {mm/day)
£ (u): Wind-velated function

(ea -~ ed): Difference between the saoturation vapour pressure
at mean air temperature and the mean actual vapour

pressure of the air (mbar)
ET : Crop evapotranspiration (mm/day)
Ke : Crop factor

Potential evépotranspiration (ETo) calculated by ﬁSing metéorological

data of Miwaleni station (1972 - 1979} are shown in the following table.

Potential Evapotranspiration {ETe) ' '(mm/day)
Jan. Feb, Mar. Aor, Mav Jun,
6.7 6.8 6.8 5.8 1.8 4.3
Jul. Aug, Sen. Oct. Nov. Dec.
4.4 5.0 5.9 6.7 7.0 7.0

To ealculate crop evapotranspirations, erop factors are quoted from

"Crop Water Requirements" published by FAO.

The c¢rop factors are shown in Pig.-2.1 to 2.6.

2.3 Effective Rainfall

Effective rainfall with 80% dependability is estimated from daily
rainfall data (1970 ~ 1979) observed at Kahe &AFCO station on eondition
that the effective rate of total rainfall shown in "Irrigation Water
Requirements — Technical Release No. 21" published by U.S Department
of Agriculture can be applied. Estimated effective rainfall is shown

bhelow!



Effective Rainfall {(mm/15-dav)

Jan. Feb. Mar. Apr. ' May

Jun.
- . - - - 10 28 27 19 11 -
Jul. Aug. Sep. Oct. Nov, Dec,

2.4 Irrigation Efficiency

Irrigation efficiency for the Trial Farm and the Pilot Farm is

estimated as follows:

Irrigation Efficiencv for the Trial Farm

Description Upland field Paddv fiéld

(% (%)
1) Conveyance efficiency
Operation efficiency %0 %0
2) Application efficiency 65 %0
3) Overall irrigation efficiency 58.5 31.0
. 1
3 = 1) x2) x 155
Irrigation Bfficiency for the Pilot Farm
Descripbion Upland field Paddy field
_ {%) (#)
1) Conveyance efficiency 90 90
2) Operation efficiency 85 85
3) Application efficiency 65 90
4) Overall irrigation efficiency 49.7 08.9
- 1
4) =1) x 2) x 3) x 100




2.5 Conelusion

Irrigation water requirements of paddy, maize, vegetaﬁle, beans,

0il sceds and cotton are estimated as shown in Fig.-2.1 to 2.6.
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ANNEX - I1

FURROW INTAKE RATE AND FIEL ’“//VTAK" 7E JP’/fq

Date : 2znd Ocl., 1784 -
Place Trial Farm C=/[ plot




ANNEX = III

Measurement of Conveyance Efficiency in Each Canal

Canal . Measurement {(1/sec) ConVeyahce.
efficiency
Main Canal 278 261 94%
(No. 1 Syphone) (EP)
No. 1 Secondary Canal 84 7t B5%
{BP} (EP)
No. 2 Secondary Canal 79 70 89%
{BP) (EP)
Tertiary Canal for 22 19 86%

paddy field *

%: In the tertiary canals for paddy field, the measurement was carried
out in TC-1-7 which is the longest canal.

-
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ANNEX - V

Estimation of the peak water supply for paddy field

1) Tertiary canals for paddy field

‘In the rotation irrigation for the paddy field, the peak water
supplies in each tertiary canals are summarized in the following table.

Plot‘ No. : ' ﬂater_suppiy*:(IISQC)
Rotation : A . ;
: A B c TC-1-6 |TC-1-5.| Total
ist day; 3,4,5,6,7,8,9,10' : -53.3 - 53.3
ond day - ' 1,2 1,2,3 1,2,31 13.3 20.0 | s3.3
3rd day - 4,5,6 I 4,5,6,7| - 46.7 | 46.7
4th day 7,8,9,10 :  8,9,10 - 46.7 | 46.7
Piot No. Water supply*'(i/sec)
Rotation . :
A B ¢ TC-1-8 Tc—1—7i Total]
1st day |4,5,6,7,8,9,10,11 53,3 - 53.3
2nd day 1,2 1,2,3 1,2,3] 13.3 40.0 | 53.3
3rd day 4,5,6,7 | 4,5,6,7 - 53.3 | 53.3
| 4th day 8,9,10,11 | 8,9,10,11 - 53.3 53.3
3 S

%31 The peak water requirement for each plet is calculated as follows:
L

= p.0067"sec
43,200 sec

0.024™ x 4 days x 30™ x 100™ x

The ﬁéak water supply in each tertiary canal is 53.3 1l/sec as

shown in the above table.

2) No. 1 Secondary Canal

The peak water supply in the No. 1 Secondary canal is 106.6 1/sec.
at.:lst and 2nd day in the rotation irrigation according to the above rasult.
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ANMEX - V]
Hydraulic €alculation of T¢ -1 - &
Dischar-| Distan- | Reduced Encrgy | Enérgy { Enerpy Veloci-| Vetoci- |¥Water | Canal : Water Allowable
ge (47 | ce (M} |Distan-| Wocks Gradie | loss line EL | by (m/ |ty Head |Depth | Base €L ] Level |EL at b/B
“sgc.) ce (M} at - | sec.} (1) {x) ] (W) (H)s
0-053 .00 726,729 | 0.366 0.007 0.26 | 720.471 | 720.722 | 720.871
°| 100.00 Canal 1500 0.200 : (720.47L)
. | 000 ] | 720.529 " " “ | 720,271 | 720.522
s.00 |. Ho. 2C/¥ 0.003 .
" - |ro6.00 ) 720.526 “ " “ 720,268 | 220.519
104.00 Canal " 0.208 : ;
. 219.00 ) - | 720.518 - " " 720.060 | 720,311 o
1.20 No. 20/8 0.010 ) : 720.405
" 211.20 ' 720,308 " " " 720.050 | 720,301 |{720.005}
25.80 Jeanal " 0.052 ' o - .
" ‘ 237.00 ) X 720.256 » " . 719.998 | 720.249
3.00 ) Ha. 3C/V 0.033 o
" 240.00 720.253 " " - 719.995 | 720,246
1.20 Ho. 35/ 0.010 : 720,345
33.20 * 241 .20 720.243 " - " 719.985 | 720,236 [(719.945)
25.80 canal " 9.052
357.00 " - 267.00 720.191 » " » 7i9.933 ] 720.184
o 3.00 [vo. acsv 0.003 L :
360.00 " . 270.00 720.183 " ", . 719,930 | 720.181
1.29 Mo. 4D/B 0.010 : 720.292 .
351.20 » 271.20 720.178 n " » 719.920 | 720,171 [{719.632)
. 25.80 Canal " 0.052 ) -
337.00 " 297.00 720.126 n " u 719.868 | 720.119
3.00 " [to. sCAY 0.003 - : :
330.00 . _ 300.00 ] 720.123 " o v | 719.865 | 720,118 [ ¢
: , 1.20 Ho. 5D/B 0.010 720.210
31.20 " 301.20 720.113 | ¢.418 0.009 0.24 | 719.864 | 720.104 ] {719.810)
25.80 Canal 1/3%0 0.074
47,00 “ : 327.00 72Q0.033 ® w w 719.790 | 720.030
s 3.00 : No. 5C/Y 0.003
420.00 " 1330.00 720.036 “ " . 719.787 | 720.027
: : 1,20 No. 5078 d.o10 720,081
431.20 a 331.20 720.026 " " " 712.777 | 720.017 | (710.681)
' 25.80 Canal " 4.074 .
‘437 .00 " 357.00 719,952 " " " 712.703 | 719.943
) 3.00 No. 2¢/v 0.002
440,00 " - |3so.00 715 .349 " " u 19,700 | 719.940
: 1.20 No. 7D/8 ¢.010 720,046
242.20 - 351.20 719952 u " " 719.690 | 719.930 | (719,.646)
25.80 Canal » 0074 )
457.00 - 387.00 719.655 o u u 718.616 | 719.856
3.00 Na. BO{Y 0.003
420,00 " 320.00 719.6862 » n " 719.613 | 719.853
) 1.20 Ho. 8D/B 0.0i0 . 712.944
471.20 - 391.20 719.852 * " u 719.603 | 719,243 | (719.544)
25.80 Ganal " 0.Q74
497.00 " 417.00 - 719.778 " " " 719.529 | 119,769
3.00 No. 9C/vV 0.003 )
S0, 00 " 420.00 719.775 n " " 719.526 | 719.765
‘ 1.20 ’ No. 90/B o.oto |- 713.855
0L .20 " 421.20 719.765 u “ " 719,516 | 719.756 | {719.455)
25.80° Canal " 0.G74
527.00 " 447,00 719.691 - o " 719.442 | 719,682
3.00 No.10C/v 0.003 .
530.00 n 450.00 719.6388 " no " 719.43 | 719 679
1.20 No.10D/B 0.010 . 719.757
531.20 ” 451.20 719.678 u " o 719.429 | 719,669 [{719.357)}
25.80 Canal " 0.074 .
557.00 " 477.00 719.604 » " " 71%.355 | 712.595
3.00 No.I1C/Y 0.003
SE60. 00 " 480.00 719 .601 » " u 719.352 | 719.592
{EP) No.11D/B 0.006 719,670
719.595

{719.270)

* The values in parenthesls are the present

btottom elevatfons of division boxes.
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Hydraulle Calculation of TC -1 - 8

Water

Statica | Dischar-| Distan-| Reduced €hargy | Energy | Energy Yeloci~- [ Veloct- |Water Canal Allovable
(M) - | ge {#3/ | co (M) | Distan~| Yorks |Gradie~|loss line EL |ty {mf | ty Head |Depth Basa EL{ Level EL at D/fa
sec.) . ca (N} at )] (M) sec.} (M) (L) {m) (M} (M)
o100 6.053 0.00 ; : 720.747 | 0,242 | 0.006 ©.27 | 720.471} 720.74L | 720.87
| .60 ¢anal 17600 0,002 : | {720,471
1.00 " 1.08 - 720.745 b " " 720.463§ 720.739
1.20 No. 1D/8 - 0,00 | - | 20.8%0
2.20 " . 2.20 . 720,735 " " . 720,459{ 720.729 | {720.450)
24.80 Canal n 0.04y : ’ .
27.00 " 27.00 720.694 " . " 720.418] 720.688
3.00 . No. 1C/v 0.003 | - ’ o
30.00 » : 30.00 ) 720.691 " " " 720.415] 720.685
1.20 - No. 2Df8 0.010 o : 720.819
31.20 " 31.20 . 720.68% " " “ 20,4051 720.675 | {720.419)
25.80 - {anal * 0.043
57.00 " 57.00 - 720.638 " " “ 720.382] 720.632
- 3.00 Mo 200V | 0.003 ] ’ '
60,00 " 60.00 . 720.635 " " “ 720.353) 720.629 )
: 1:20 : No. 30/8 0.010 . . 720.743
61.20 » £1.20 : 720.625 " " " 720.322) 720,619 | {720.341)
25.80 Canat - 0.043 . ' .
87.00 " L8700 . | 720,992 - " . 720,306 720.576
3.00 No. 3C/V 0.003 N _
90.00 . : 90.00 . 720.579 v " " 720.303] 720.573
1.20 ) Ho. 4p/8 0.010 o o ) 720.683
g91.20 " 91.20 720,56% " " " 720.293| 720.563 | {720.283)
25.80 Canal - Q.043 .
117.00 " : 117,00 720,526 " " “ 720.250| 720,520
. 3.00 Mo, 4GSV 0.003 : s :
120.00 - 120.90 720.523 " “ “ 724247 | 720.517 -
. 1.20 Ho. SD/B 0.010 . . 720.627
121.20 » 121.20 B © 720,513 " “ “ 720.237| 720.507 | {720,227}
’ 25.60. . Canal .- 0.043 | - )
147.00 " B BC N 720,479 » » u F20.194| 720.464
3.00. No. S5C/V 0.063 .
150,00 " 150.00 720.467 " " » 720.191| 720.461
1.20 No. 60/8 6.010 720,573
151.20 " 151.20 © 720.4567 " " » 720.181] 720.451 | (720.173}
25.80 Canal » 0.043
177.00 " 177.00 ) | 720414 " " " 720,135 720.408
3.00 No. 6C/V 0.003
183.00 " 180.00 720.411 " " L 220.135| 720,465 \
1.20 No. 70/B 0.010 . 720,521
181.29 " 181.20 729.401 " " " 720,125 720.395 | {720.121)
25.80 Canal " 0.043 .
207.00 " 207.00 720,358 n 3 " 726.082| 720.352
3.00 Mo, 7C/v 0,003 . . )
210.00 - 210.00 720.355 w " " 720,079 720,349
1.20 No. 60/3 0.010 720,464
211,20 " 211.20 |’ 720,345 » » b 720.069 | 720.339 | {720.064}
25.60 Canal o 0.043 .
237.00 - 237.00 : 720.302 " " " Fa0.026 | 220.236
3,00 Ra. BCAY 0.003
240,00 " 240.00 . 720,299 " " » v20.023| 720.293
- 1.20 No. 90/B 4.010 : 720,424
‘241.20 “ 241.20 720,289 » " " 720.013| 720.283 | {720.0624)
25.80 Canal " 0.043
267,00 " 267.00 720,246 " " “ ng.970| 720,240
3.00 No. BC/V ¢.003 .
270.00 o 270,00 720.243 " " " 719.967| 720.237
{ER} No.100/8 0.006 .
720.237

* The walues in parenthesis are the present bottom EL of divisfon boxes.
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*  The values in parenthesis are the present elevations of division boxes.

Hydravlie Calculation of TC -1 -7
Station Dischar-] Dlistan-| Reduced Energy | Eacrgy |Energy Yeloci~ | Velock-—] Water Canal Water Ml’owam:‘
1) ge 93/ | <o (M}-} Gistan-] wWorks |cCrasie-| loss tine EL |ty im/ |ty vead] Oeptn ¢f Baze EL |tevel EL at p/B
) seé, ) ce (M) at, (%) {m) sec.) ()] (8 ()] (M} My *
'400.00 0,053 o .00 : . 726311 ] o418 G003 0.24 ne.e.s:‘ 720302 | 720.262
Coe 100,60 ) Caaal 17400 0.250 . 1 {79.862)
500.00 " ] 106,00 | . : | 719.851 " - - 719.612 | 719.652
£.00 No. 207 0.002
506,00 » ] 10600 719,658 " " « 719.60% | 719.849
] 108,00 .| - ] eanal " 6.256%
610,00 » 219.00 . . 712.593 ”» n " 719,344 | 719,534 .
: 1.20 Ho. 20fB 0.00 . ’ 719,734
611.20 " -] 211.20 - } 719.583 ”» " ~ 719.334 | 712.574 | {713,334}
. 25.80 - | canal " 0,074 .
637.00) " 237.00 ) 712.509 " » b 713.260 | 719.500
v 3.00 No. /v 0,003 ’
640.00 240,00 : 719.506 o n " 719.257 | 719.497
1.20 ..} Ne. 30/B Q.010 . 719.614
641.20 o . 241 .20 719,436 " “ n 719.247 | 719.487 | (719.214)
25.80 Canal " Q.074 : )
&67.20 - 267,20 713.422 u " " 719.173 | 719.413
3.00 Ho. AC/¥ 0.003
670,00 » 270.00 . 719.419 w " " 719.176 | 719.410 | -
1.20 No. 4DfB 0.010 . {713,531
671,20 " : 21n.20 . 9. 409 " " " 712.160 | 719 200 { {719,131)
25.80 Canal n 0.074 ) .
697,00 » 297.00 |- . . 719.335 “ " o 719.085 | 719.326
3.00 No. SC/Y 0.003 . )
200.00 l 300.00 1 79,332 " u " 719.083 { 715.323 .

) 1.20 No. 50/8 o.00 719.358
701.20 " 301.20 : 719.322 « . " 719.073 | 719.213 | (718,959}
25.80 . Canal » 0.074 . .

727.00 . ' 27,00 : 719.228 " " u 716.992 | 719.228
. 3.00 . No. 6C/V 0.003 |
73,00 L a 330.00 719245 " “ n 718.996 §719.2356
1.20 No. &0/B a0} ] 719,336
731.20 " 331,20 719.235 " - " 716.956 { 719.226 | {715.9356)
25.80 €anal L] 0.074
757.00 " 357,00 : 719,161 " n " 718,912 | 712,152
3.00 | Ko, FCIY 0.003 |- .
760.00 " 360.00 ) 719,158 » " " 718,909 | 719.142
1.20 Ho. 70/8 0.010 719,262
. 781.20 » 361.20 713.148 " - " 718.899 { 719.139 | (718.8562)
25.80 Canal " 0.074 .
787.20 o G700 713.074 » " " 718.825 L 719085
: 3.00 No. BCfY 0.003
730.00 " 390.00 719.071 " " " 718.822 | 719.062
1.20 No. 8ap/a 0.010 713,153
791.20 " 391.20 719061 u " " 718.812 | 719.052 | (718.753)
25.80 Capal " 0.074
a17.00 " 4L7.00 718.087 " " " 718.733 | 718,978
3.00 No, 3¢V 0.003
820.00 “ 420,00 | 718.984 " . " 718,735 | 718.975
.20 No. 9D/B 0.010 719.091
821.20 w 421,20 718974 " “ * Te.725 1 718.965 L {718,691}
25.80 Canal " 0.074 ’
£47.00 " £47.00 718.990 o u " 718.651 | 718.8m1
' 3.00 No.10C/Y 0.003 . )
850,00 " 450,00 . 718.897 - " " 718,643 { 718.883
1.20 No . 100/B 0.610 718,955
851.20 " 453,20 718,837 " " " 718.638 | 18.673 | {718.595)
. 25.80 Canal " 0.074
897,00 " 477.00 718.813 " - " 718.564 | 218.6804
’ 3.00 No.11C/V 0.003 -
RE0 00 " 480,00 718.810 ”» » » 718.561 | 718,801
1.20 No.11D/B 0.010 . ) 718.918
881.20 " 481,20 718.5800 " » " 718.55t | 718.791 | (7i8.518)
25.80 Canal " 0.074
907 .00 " 507.00 718,726 " » » 718.477 [ 718.717
3.00 No.12C/¥ 0.003 :
910.0) L] 5310.00 718.723 " " " 718.474 | 718.714
(e8] No.120/8 0.005 718,855
7i8.7117 (718.4%56)




Hydraulic Calculatioca of TC- 1 - 8

»

Statlon -| Dischar~ § Distan-| Reduced Energy |Ecerpy Fnergy |Veloci- |veloci-| water | Canal . |vater Allowable
(1} ge {3/ | ce {u) | Oisvan- Works |Gradie- | loss line €L [ty {n/ |ty Head | Depth 8asa EL jLevel EL akt D/B
sec.) ce (%) at (w) W |sec) o) el ] N (n) a
6.00 0.053 0.00 . ) 720.11 ] 0.418 .00 0.24 719.862 [ 720.102 | 726.263
: 1.00 Canal 1/350 | ©.003 . . {719.862)
1.00 0.053 : 1.00 720.108 " " n 7i9.859 | 720,039
1.20 No. 1B/B 0.010 720,257
2.20 w : 2.00 720.003 - " * | 719.849 | 720.038% [{719.857)
24.580 Canal - 0.071 - . .
27.00 u 27.00 720.027 " " - 719.778 | 720.028
N 3.00 Ho. 1C/¥ 2.003 :
30,00 “ a0.00 ’ 720.024 v u u 719,775 1 720.015 N
. 1.20 : No. 20/8B 0.010 : ) 720,101
31.20 _— 31.20 720.034 = " - 719.755 § 720.005 | (?19.70)
25.80 Canal " 0.074
57.00 " -1 572,006 . 7153.960 b . . 719.691 | 719.93t
3.00 No. 2¢/¥ 0.003 - _
60.00 " | 60.00 ) 719.957 » - - 719.688 | 719.923 o
1.20 Na. 30/8 0.010 . : | 720.031
61.20 " 61.20 ) 719.447 " b - 719,678 | 719.918 [ (719.611)
25.80 Capal - " 0.074
87.00 " : B87.00 719.873 - - - 719.604 | 719.844
3.00 ¥o. ICHVY 0.003 : Co
50.00 " : 90.00 719.879 . b " 718.601 |713.841
1.20 No. 4D/B 0.010 719.953
91.20 " 91.20 _ _ 719.5850 " " - 719.591 | 719.831 } (719.559)
25.80 ) Canal - 0.078 ) ' . :
117.00 " 117.00 ) 719.736 n " - 719.517 | 119.757
3.00 No. 4c/¥ 0.003 ) R
120.00 » 120.00 ) 719.783 " " " 719.514 | 719.754 _
1.20 No. 50/8 G.010 : ) - ) 719.879
121.20 » 121,20 719.773 " " " 719.504 | 719,744 | (719.479)
25.80 Canal - “ 0.074 .
147.00 * 147.00 . 719.639 . » = 719.43%) | 719.670
3.00 ] No. 5Cf¥ 0.003 o )
150,00 " 150,00 719.696 - ] " 719,427 | 719.6567
1.20 No. 60/8 <.010 . 719.783
151,20 n 151.20 ) 719.686 " - " 719.417 | 718.657 ; (719,223}
25.80 Cansal " 0.074 . .
127.00 " 177.00 719.612 " " " 719.343 1 719.583
3.00 No. 6Cf¥ 0.003 :
180,00 n 180.00 719.602 " - b 719.340 | 719.5%80 .
1.20 No. 70/B 2.010 ’ 719.685
181.20 u 181.20 719.552 " " " 719,330 | 719.570 | (719.285)
25.80 Canal - ©.074
207.00 “ 207.00 719.525 " " " 719.255 | 719.498
3.00 No. 7¢/v ©.003 ’
210.00 " 210.00 719.522 " " - 719.253 | 719.493
1.20 Ho. 8D/8 0.010 . ’ ’ 719.534
211.20 " 211.20 |, 718.512 u " - 719.243 | 719.463 | (719.192)
25.80 tanal w ], 0.07a : ‘
237.00 " . 237,00 719.438 g " " 719.169 | 719409
3.00 No. 8c/v 0.003
240.00 * 240.00 719.435 " b - T19.166 | 719,406
1.20 No. 90/B 0.010 719.436
241,00 " 241.20 719.425 " " " 719.156 | 719.396 | (719.096)
25.80 E Canal L4 0.074 ; :
267.00 i 267.00 719.351 - o L) 713.082 | 719.322
3.00 No. 9¢/v 0.003
270.00 " 270.00 719,348 - - - 719.073 | 718. 019
1.20 No.100/B 0.010 - : 9.3%1
271.20 B 271.20 . 71%.333 o - - 719.06% | 719.309 |{718.931)
25.60 Canal e 0.074 : :
237.00 227.00 718.264 - - - 718.995 | N19.235
3.00 Ho.10C/v 0003
300,00 " 300,00 . 71%.251 n " " 718.992 | 719.232
(EP} No.l11D/8 0,006
719.255

fhe values ia parenthesis are the pressat elevations of division boxes.
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