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Table 1.1 Crop Coefficlent for Each Crop

.Crop lst Month-  2nd Month - 3rd Month 4th Month- S5th Month
Paddy 1.00 1.05 0.95 - -
Maize 0.40 0.80 1.00 1.00 0.80
Cotton 0.35 0.70 0.90 0.95 -
Groundnut 0,50 7. 0.95 .90 0.50 -
Green gram 0.50 0.95 _. 0.90 0.50 -
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Table 1.4 (1/8) Crop Water Requirement _(L‘R Paddy)

Description Feb. | Mar, | Apr, | May { Jun Jui. Aug,
CroppingPattern Paddy
A) Land Preparation o7 27 27| a7 27 |
b).Top_.pingUp B 15 15, 1616 | -
c)'Re-Floédin'g' 25 2.5';2.5 '.2.5
d) Sub-Total - 27| 42 67| 6767 |25 |
e) Effective Rainfall _ 11 | 18 | 24 | 28 | L1 | 1.0
f)Water.Requirement'd)-.e) 0.80 | 8.65 14,30 | 0.10
ro| 1010 | oves |om
CI‘Op Factor Ke L
100 | 1e010s | 105085 |oss
10100 {108 105 | 005 ose
g) Average Kc 100 ‘101 | 1,02 .0,99 0.95
WEte | 5.93 | 5.02 | 472 | 489 | 431
i) Consuptive Use g)x h) .5_\.9_3_,_ 527 4.81 | 4.35 | 4.09
i) Water Requirement i)-¢) 413 | 2.87 | 251 | 8.25 | 8.09 |
k) Crop Area U1z | @B | 1 |1nz| 1 |
1) Net Water Requirement j) x k) | 0.34 | 1.91 | 2.51 | 2.98 | 108" -
) Total Water Requirement § + ) | 0.80 | 8.99 | 6.21 | 2.61 _2.93' 1.08
nﬁGrqssWaterRequixfement m)/0.4 0.23_“- 116 | 1.80 | 0.76° 0.86 | 0.30 |

Note: Allunitare mm/day excepy itemn)

g) Crop Factor; Ref.to AIRS General Report (ILACO 1974)
h) Eto: Modified Penman Method
n) Irrigation Efficiency : 40%




Table 1.4 (2/8)

Crop Water Requirement (SR Paddy)

Deseription Aug. | Sep. | Oct. | Nov. | Dec. | Jan. | Feb.
Cropping Pattern

a) Lax;d Pfeparaﬁon 271 27 27| a7 a1

b) Topping Up 15 15| 15 15

c) Re-Flooding 25| 25 25 5.5

d) Sub-Total 27| 42 67} 67 67 |25

ej Eﬁ'ecﬁve Rainfall 16 | 1.0 i.O 14 14 1.0

) Water Requirement d)- €) 0.55 | 4.45 | 5.70 | 0.55

100 | 200tos| Losoess |oss .
Crop Factor Ke Bt Ml s :
A 100] 100105 | 105085 095
100100 | 105105 | 096 098

g) Average Kc 1.00 | 1.01 | 1.02 | 0.99 | 0.95 |

hEte 1532 | 569|532} 553|589

1) Consuptive Use g z b) 5.32 | 5.75 | 5.43 | 5.47 | 5.60
1) Water Requirement 1) - ) 4.32 | 475 | 403 | 4.07 | 4.60

k) Crop Area 1712 | 2/3 | 1 |11/12} 18

D Nét‘WaterRequiren;entj):&k) 1 o036 '3..16 408 | 3.74 | 158

gn)TotalwaberRequiremgnt H+1 0.55 | 4.81 8.86 4,58 | 8.74 | 1.53

n) Gmgswaternequiremem m)/0.4 0.16 | 1.89 | 2.66 | 1.82 | 1.08 | 0.4

Note: All unit are mmfday excepy item n)

g) Crop Factor: Ref. to AIRS General Report (II,.ACO 1974)
h) Ete: Modified Penman Method L
n) Irrigation Efficiency : 40%




Table 1.4 (3/8) Crop Water Requirement (LR Maize.j)

Description

¥eb. | Mar. | Apr. | May | Jun, | Jul. | Aug.

Cropping Pattern

Maize

a) Land Preparation

LY AT | LT LY

b) Topping Up

c) Re~F100ding '

d) Sub-Total

1717 | L7 1T

e) Eﬁ'ectlve Ramfall

12 | 17 | 24 |21 | 1.3 | 12 | 15

f) Water Requlrement d)-e)

05 | 0

041064 08 0.8 10 j 1.0 10§ 1.0 08

0.4 0400808 ]1010] 101008

- Crop Factor Ke : :
: . 04| 0408 ]0810] 10101008
| 0404|0808 1010|1010 |08
g) Average Ke 0.40 | 048 | 0.68-| 0.93 | 0.98 | 0.92 | 0.80

h) Eto

611 | 5.93 | 522 | 472 | 439 | 431 | 468 |

i) Consuptwe Use g) xh)

'2.44 | 2.85 | .55 | 439 | 430 | 3.97 | 3.74

124 | 115 | 1.16 | 2.29 | 8.00 | 2.77 | 2.24

j) Water Requlrement i)-e)

k) Crop Area

e | 28 | 1 | 1 | 1 | 93 |1z

1) Net Water Requlrementg) X k)

0.10 | 0.76 | 1.15 | 2.29 | 8.00 | 1.84 [ 0.19|.

m) Total Water Requirement D+

0.60 | 0.76 | 1.15 | 2.29 | 3.00 | 1.84 | 019 |

n) GrossWater Requirement m)/0.4 -

9.17'- 0.22 ] 0.33 | 0.66 0_,87' 0531 0.05 |

Note: All unit are mm/day excepy itemn) . '
g) Crop Factor: Ref.to AIRS General Report (ILACO 1974)
h) Eto: Modified Penman Method :
n) Irrigation Efficiency : 40%




Table 1.4 (4'/8)' Crop Water Requirement (SR Maize)

1.08

Descripti on | A.ug," Sgp._ Oct. | Nov. | Dec. Jan Feb.
Cropping Pattern Matize
a) Land Preparation L7 17 | 171
b)'Toppi_ng Up |
¢) Re-Flooding
d) Sub-Totél _ 17 L7 | 17 T )
e) Effective Ra.inféll ' 14 109 | 09 | 16 | 17 1.0 | 14
f) Water Requirement d) - e) 0.3 | 0.8
04{ 04080810 | 1010 | 1.0 08
' 0404|0808 |1010] 101008
Crop FactorKe . ' -
_ 040408 [0810]1010 |10 08
_ - 0404 108081010 {1010 |08
g) Average Ke | 04 0.48_ 0.68 | 0.93 | 0.98 | 0.92 | 0.80
h) Eto. R _ 1488 | 5.3_2. 5.69 | 5.32 | 5.53 5.89 6.11
i) Consuptive Use _-g)_x.'h).: ; 1.87 | 2.65 | 3.87 | 4.95 | 542 | 5.42-| 4.89
j) Water Requireme'n.tzi)-'e)_ 0.47 165 2.97 | 3.35 | 3.72 4;42 .3_.49
{k)Crop Area | 12 | 23 | 1 1 1| 23 |2 |
1§} NetWater _R‘équire_mentj_)xk) 1004 | 1.10 | 2.97 | 3.35 | 8.72 2.95 | 0.29
m) 'I‘otalwater Requirement f) + 15 : ; 1034 i_.SO 297 | 3.35 | 8.72 | 2.85 | 0.29
0.10 "0.557' _ 0.86 0.97 0.85 | 0.08

n) GrossWater Requirement m)/0.4-

Note: All unit are mm/day excepy item n)
g) Crop Factor: Ref. to AIRS General Report (ILACO, 1974)
h) Eto: Modified Penman Method
n) Irrigation Efficiency : 40%




table 1.4 (5/8) = Crop water Requirement (Cotton)

Description Feb, | Mar, | 'Apr. | May | Jun. | Jul. | Aug.

Cropping Pattern Cotton
a) Land Preparation .1.3 13 __1.3. 13 _
b) Toxnpihg'ﬂp
c) Re-Flooding - _
&) Sub-Total BEEIE T
e)EffectlveRamfall : T B 2 1;7: 2.3 2.1 [ 1.2 | 13"
ﬂWaterRequlrement d)-e) 0.1 0 | |

Crop Factor Ke o Dm_m B

oss | ossom | azouso | osoass | oss
_ o _ : u.;ﬁdsﬁ' om o.ﬁ;_ 090050 | 095605

DAverageKe | 085 | 042 | 0.69 | 0.83 | 0.93 | 0.95
Whe B 611 | 598 | 6.22 | 472 | 439 | 441
i) Consuptive Use g)xh) =~ | 2.14 249 3.08 3.92 4.08 | 4.09
j) Water Requirement 1)-e) ¢.9_4?* 0.78. 0,78 1.82 | 2.88 2.79
k) Crop Area S 1/12 |23 1 | 1 |11/12] 1/3
1)NetWaterReqmrementJ)xk)' 0-,08,: _"6.537 0.78 | 1.82 | 2.64 Toss
m) Total Water Requirement ) +1) | 0.18 ()__.53 078 | 1.82 264 0.98
o GrossWator Requirement w04 | 0.05 | 0.15 | 0.23 | 068 | 0.76 | 0.27 |

Note: Allunit are mm/day excepy item n)

g) Crop Factor: Ref. to AIRS General Report (LACO, 1974)

h) Eto: Modified Penman Method
n) Irrigation Efficiency : 40%



“Table 1.4 (6/8) Crop Water Requirement (Groundnut)

Description

Aug. | Sep. Oct. | Nov. | Dec. | Jan. | Feb.

Cropping Pattern

Groundnut

- a;) Land Preparation

S 13| 313013

b) Topping Up
c) Re;Flouding
| d) Sub-Total 13] 15 18 {12
5 EffectweRamfall 13 | 09 |08 | 16 ] 16 | 09 | L3

f) Water Reqmrernent d)- e)

0 | 04 | 02

0.500.50 095085 | 080080 0.500.50

“os0] os009s| oesose | vsoose {050

Crop Factor Ke
B ' 050060 | 0:850.95 C.800.90 | 0.500.50
050 1 050 095 0.95 0.80 0.80 0.50 0.50
g) Average Ke 0.50 | 0.69 | 0.88 | 0.77 | 0.67 | 0.50

k) Eto

5.32| 5.69 - 5.32 | 5.53 | 5.89 6.11

i) Consuptive Use g) x h)

2.66 | 3.93 | 4.68 | 4.26 3.95 | 3.06

j) Water Requirement i)-e)

1.76 | 3.03 | 3.08 | 2.66 | 5.05 | 1.76

k) Crop Area

s T11ias| 1 T 1 om 1112

1) Net Water R_egui_reinentj) X k)

0.59 | 2.77 | 8.08 | 2.66 | 2.03 | 0.15

m) Total Water _Requirement D+

099.-'2;97 3.08 | 2.66 | 2.03 | 0.15

n) GrossWater Requirement m)/0.4

0.29 | 0.86 | 0.89 | 0.77 | 0.59 | 0.04 |

Note: Allunitare :mm/day excepy item 11)
g) Crop Factor: Ref. to ATRS General Report (ILACO 1974)
h) Eto: Modified Penman Method -
n) Irrigation Efficiency : 40%




Table 1.4 (7/8)  Crop Water Requirement (Green Gram)

Descﬁptio " Aug, Sep._- Qct. | Nov. | Dec. | Jan.
Cropping Pattern Green Gram
a) Land Preparation B EERT A FU R
b) TOpping’ Up
¢) Re-Flooding
d) Sub—T_btal | | w71 | 17 17 N
o) Bifective Rainfall | 14 | 0,9 | 09 | 16 | 15 | 05
f) Water Requirementd)-e) | 0.3 | 0.8 | T |
. | 0.59 0.650 0.9§ 0.450.80 080050 | 0.50
' o os0050 | oesoss o.so_o.m; 0500.50
Crop Factor Ke — — ——
| oso | asaoss | ossaso |oswos0 |oso
| | asooso | ossoss |osover foseoso
o) Average Ko 0.50 | 0,59 | 0.78 | 0.87 | 0.70 | 0.50
mEw | 468 | 532 | 5.60 | 5.82 | 6.53 | 5.89
©) Consuptive Use @) % h) T[234 | 5.4 | 444 | 463 | 3.87 | 295 |
}) Water Requirement - | 0.94 | 2.24 | 8.54 | 8.08 | 287 | 205
k) Crop Area RETE '2/3.; 1 | 1 [1nz] 13 |
1) Net Water Requireﬁnentj)xl.{.)' ;0.08_' 1,49 | 8.54 | 8.08 | 217 __0.68
m)Totauwmr'Requiremeﬁt n+D | 0.38 | 2.29 | 3.64 | 5.08 | 2.17 | 0.68
n) GrossWater Requirement m)/0.4 0.11 | 0.66 1-.'02 0.88 ] 068 | 0.20 |

- Note: Allunitare m.m!day excepy itemn) :
g) Crop Factor: Ref. to AIRS General Repo:rt (ILACO 1974)

h) Eto: Modified Penman Method
n) Irrigation Efficiency : 40%
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Table 1.3

Cropplag Pattern A

Water Requirement for Each Cropping Pattern

MAY JUN. JUL. AUG. BEP.

0.08 0.33

Crop Area  JAN. FEB. MAR. APR. 0CT. MOV. DEC.
LR Paddy 0.8 ha 0.18 0.93 1.44 0.61 0.69 0.24
Green gram 0.8 ha  0.16 | 0.09 0.53 0.82 0.70 0.50
LR Maize 0.8 ha 0.14 0.18 0.26.0.53 0.70 Q.42 0,04 ' _ _
SR Maize . 0.8 ha 0.68 0,06 ' - 0,08 0.44 0.69 0.78 0.86
Fodder 0.4 ha - 0.240.20 0.15 0.04 0.06 0.12 0.11 0.11 0.20 0.22 0.14 0.15
TOTAL  (1/sec/2 ha) 1.08 0.58 1.26 1.74 1.20 1.51 0.77 0.32 1,17 1.73 1.62 1.51
(1/sec/ha)  0.54 0.29 0.63 0.87 0.60 0.76 0.3% 0.16 0.59 0.87 0.8L 0.76
Cropping Pattern B
Crop ' "Area  JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC,
LR Paddy 0.8 ha 0.18.0.93 1.44 0.61 0.69 0.24 e
Green gam 0.8 ha ' 0.16 - o . 0.09.0.53 0.82.0,70 0.50
‘LR Maize 0.8 ha . 0.14 0.18.0.26 0.53 0.70 0,42 0.04 o
"SR Paddy 0.8 ha ~ 0.35 : | 0.13 1,11 2.05 1.06 0.86
Fodder 0.4 ha 0.24 0,20 0,15 0.04 0.06 0.12 0.11 0.11 0.20 0.22 0.14 0.15
TOTAL  (1/sec/2 ha) 0.75 G.52 1.26 1.74 1.20 1.51 0.77 0.37 1.84 3.09 1.90 1.51
(1/sec/ha)  0.38 0.26 0.63 0.87 0.60 0.76 0.39 0.19 0.92 1.55 0.95 0.76
Cropping Pattern €
Crop Area  JAN. FEB, MAR. APR. MAY ~JUN. JUL. AUG. SEP. OCT. NOV. DEC..
Cotton 0.8 ha 0.040.12 0.18°0.42 0.61 0.22 | |
Groundnut 1.6 ha ~ 0.96 0.06 o 0.46 1.38 1.42 1.23
LR Maize =~ 0.8 ha 0.1470.18 0.26 0.53 0.70 0,42 0,04 S
Fodder - 0.4 ha  0.26 0.20 0.15 0.04 0.06 0.12 0.11 0.11 0,20 0.22 0.14 Q.15
TOTAL  (1/$ec/2 ha) 1.18 0.4 0.45 0.48 1.01 1.43 0.75 0.15 0.66 1.60 1.56 1.38
(1/sec/ha)  0.59 0.22 0.23 0.24 0.51 0.72 0.38 0.80 0.78 0.69



Table 1.6 Diversion Water Requirement

Unit: m3/sec

JAN. FEB. MAR. APR., MAY JUN. JUL. AUG. SEP. OCY. NOV. DEC,

Sub-area I

2 e —

Pattern A (Orha)'

Pattern B (0 ha)

—

Pattern C (950 ha) 0.56 0.21 0.22 0.23 0.48 0.68 0.36 0.08 0.31 0.76 0.74 0.66

Sub-total

(950 ha)  0.56 0.21 0.22 0.23 0.48 0.68 0.36 0.08 0.31 0.76 0.74 0.66

- 20 3 LA AP S P PP S M D s M e P e et ik e T

Sub-areé II

Pattern A (290 0.16 0.08 0.18 0.11 0.05 0.17 0.25 0.23 0.22

Pattern B (70 0.03 0.02 0.04 0.05 0.03 0,01 0.06 0.11 0.07 0.05

Pattern C (3,720 ha) 2,19 0.82 0.86 1.41 0,30 1.23 2,98 2,90 2.57

——

0.92 1.08

et e s D Y P P ek -

1.46 3.34 3.20 2.84

e vt ot s

i 5y e — i e

oyt

2,38

i — e b -

iy o g e

0.49 1.07 1.29 0.66 .27 1.38 1.29

0.11 0.27

Pattern A (1,700 0.92 1.02 1.00 1.48

Pattern B (430.ha) 0.16 0.26 0.33 0,17 0.08 0.40 0.67 0.4 0.33

Pattern C (1,380 0.81 0.30 0.32 3 0.70 0.99 0.52 0.11 0.46 1,10 1,08 0.95

o e R £t 1 7 e el e e Yl g L P s

Sub-total (3,510

—

1.89 0.90 1.66

o ity gt

1.35 0.46 1,86 3.25 2.87 2.57

o i oy e e e e s Akl ek e s T el el ek o et i Ty i v Y P

1.98 2.6t

Total~area

P e

Pattern A (1,990

Pattern B

Pattern C (6,050

ha)
(500 ha)

ha)

1.08
0.19

3.56

0.57 1.25
0.13 0.31

1.33 1,40

1.73
0.43

1.45

1.19
0.30

3.08

1.51
0.38

4.35

0.77 0.32
0.20 0.09

2.29 0.49

1.17 17.3
0.46 0.78

2.00 4-84

1.61 1,51
0.48 0.38

4.72 4,18

Total

(8,540

ha)

4,83

2,03 2.96

3.6l

4,57

6.24

3.26 0.90

3.63 7.35

6.81 6,07




Table 2.1 Monthly Mean Discharge at 1JGI

Unit-: mslseq

5e.74

51.98

Year Jan. Feb. Mar. Apr, May Jun, Jul, Aug, Sep. Oct. Nov, Dec, ~ Annual
1546 2.36 3.69 14,12 48.26 37.46 83,08 82,50 33.22. 16.95 . 10.04 39.71
1947 13.16 11,83 15.58 - 99.60 264,97 - 79.78 - 52.07 56,27 59,93 53,99 13.44 8.50 - 61.13
1948 "~ 5,30 3.46 2.79 5.17 9,61 25.33 26,58 57.29 64,40 19.03  10.30 2,78 19,35
1949 3.49 2.78 1,74 4,15 5,53  13.46 15,77 36,09 57.62 23.48 10.85 = 9.31 :15.39
1950 6.58 3.89 5.72 14,07  20.89 22,62 35.44 4478 57.90 24,23 10,47 6,96 - 21.21
1951 4,50 4,67 . 4,23 "110,48 92,02 87.55 - 35.21 45,12 28,54 -'31.42 A45,78.123.48 51,28
1952 60,32 14,73 B8.72 44,83 201.45 65.52 29,04 . 52,92 46.56  25.71 15.73 10.62 48,33
10953 . 5,49 3,17 2.31 6.16 9,86 10,75 ‘9,85 11.96 9.73 7.05 | 6.65  6.45 . T7.48
1954 3,32 1.72 1.58 5.8 45,75 75,33 39,00 34.10 56.07 26,91 - 13.32 11.00 . 26,16
1955 © 5,92 7 5,55 3,10 . 6.81 - 16,26 - 10.25 16.51 -~ 45.16 - B6.04: 63.39 25,04 19,21 . . 25.36°
(1956 41,62 31,56 . 14,51 36,77 .104.10 ..75.25 . 48.16  54.04 86,63 = 40,64 . 27,720 16,73 48,14
1957 B.38 6,95 6.57 47,67 112,96 149,81 63,26 53,37 45,54, 15,27 10,62 . 9,40 44.35
1958 6.47 .71 .70 9,76 56.99 33,78 34.66. 32,82 45.29 27.77 13.87 11,52 25,32
1959 8,65 6.64 11,68 37.04 69.75 35,22 16.09 18.29 28.56 22.85 23,27 14,49 24.44
1960 9.74 6.20 17.90 70,06 62,60 55.36 36.56 40,10 78.78  43.50 23.21 13.08 3B.06
1961 6.76 4.54 4,32 9.72 24,06 15,55 12,92 33.03 46,28 56,62 258.81 227,19 58.49
1962 - 85.56 = 26,66 - 12.65 32,71 182,56 111.75 88,55 . 45.75. ‘86.22 - 73,18 = 31,11 18,04 66.36
1963 31,95 24,98 21.17 74.05 264.96 118,43 34,96 51.32° 37.63 - 10.98 12,69 " 88.08 "64.63
1964 33,83 13.38 25.37 183.64 108.52 49.0G4 .69.10 ~ 71.8% 60,73 75.29 22,12 11,40 60.41
1665 - 10.03  :6.37 - 4.01 32,45 172,74 23,50 15,38 16.38.: 17,01 11,81 31,57 - 22,14 - 22.04°
1966 . 11,02 11.29  32.36 89,45 80.88 ~ 33.29 26.36 24,60 71.05 24,10 22,88 11.8 1 36.61
1567 6.55 4.35 3.64 19.93 99.09 64,22 - 75,48 40,09 30.81 17,02 21.22 57.12 36,92
1968 © 15.32. 17,18 51,35 122.92 -160.99 92,59 57,35 193,56 46.83 17.75 29,27 93,28 66,73
1969 22,83 - 48,94 39,46 20.85 37.70 23,70 14,16 16,9 34.87 1415 - 9.58 6,89 24.71
1970 14,33 22,60 66,73 126,23 115.65. 82,58 42.56 79,93 79.54 59.12 - 27.14 11,90 60.80
1971 . 10.54 6.86 4,61 11,21 - 41.77 66.50 64,14 100,38 '93.93 46,17 16,84  10.38 39,63
1972 16,250 9.19.  Y.44 7.66  32.37  41.38 45.88 44,40 26,74  19.83  74.83 . 47.23  30.62
1973 43.61 32,63 20,06 12,45 33,23 80.7L 3L.40  48.67 0 £2.91 - 356,59 30.01 13,36 37.07
1974 7.11 4.50 5,71 71,24 51,20 56.58 130.91 - 67.00 55.03 42,84 . 24.24 11.02  44.27
1975 6.21 4,42 5,50 28,79 . 33,33  50.50 42.40 94.43 136.64 BL.90 36,79 14.41 - 4A.T4
1976 . 8.89 6.17 ° 5.39  B.42 22,84 41.59 58.00 50,89 73,24 21,65 11.29 " 9.07. 26,49
1977 11.65 24,00 13,92 89,55 163.96 81.02° 109.92 78,33 53.35 - 26,12 109.91 78.31 - 70.40
1978 31.26 28,15 168,06 198,19 153,40 46.46 58,52 55.92 70.46 73,79 . 40,71 28,57  79.78
1979 21.22 69,63 48,07 69.45 92.72 75.23 56,32 63.41 - 35.35 15.33 10,08 7.6 46.85
1980 5,87 5,22 7,70 14,76 39,42 55.90 64.56  33.42° 32,28 34,00 13,230 10.36 0 24.79
1581 3.69 6.26 12.53 142,07 93.51 33.41 40.33 79,29 62,33 56.68 22.00 '13.21 47.41
1982 7,57 4.48 2.66 4,82 44,02 72,24 36,89 65,10 50,18 - 35.82 122.30 163.90 . 51.09

. 1983 26.80 11.74 7.50 16.96 . 48.9% 50.50 42,83 55.15 ‘107.71 80.22 51,82 24,52 43.84
Mean 16,70 13,69 - 17,86 49,99 Bl.46 45.12 58.09 36,01  34.14 32,98 41,59
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FPigure 2.1 Monthly Irrigation Water

Deficit Curve
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Chapter 1. CONSTRUCTION COST

1.1 Conditions of Cost Estimate

-The construction cost is estimated under the following

conditions:

(1) The exchange rate used in the estimate .is US$1.0 = KShs

15,00 = Yen 240,

(2) Construction works are to he executed on contract basis using
contractor's own construction machinery and equipment,

(3) Taxes on the comstruction materials, machinery and equipment to
be imported from abroad are included in the estimate of
construction cost,

(4) The construction cost is estimated based on the price level
of December 1984,

- (5) Costs for diversion intake works, tunnel and tailrace are
excluded in this cost estimate,

(6) O0&M equipment cost is estimated to be 5% of direct
.construction cost,

(7) Cost for land levelling is estimated only for proposed paddy
field, '

(8) The administration expenses and the engineering services are
agssumed to be 7 % and 20 % of the direct construction cost
respectively,

(9) The annual price escalation 1s estimated to be 3 Z on foreign

currency and 9 % on local currency, respectively, and

VI -1



(10) The physical contingency 18 assumed to be 10 % of the total

congtruction cost,

1.2 Estimate of Constructin Cost

The construction cost for the irrigation component comprises of
direct construction cost, compensation cost for land acquisition, cost
for  O08M equipment, administration expenses, engineering costs, price

escalation and physical contingency.

_ The summary .and breskdown of the cost -estimate are’ shown in
Table 1.1 to 1.5.

A list of unit rates for estimating construction costs is . given
in Table. 1.6. -

1.3 Annual Operation and Maintenance Costs

The annual operation and maintenance costs inciude the salaries of .
project administrative and - water control staffs, . the materials ' and
labour costs for repair.and maintenance of project facilities,-the costs
for operation, repair'and maintenance of O&M equipment, and. running
costs of project facilities., '

Annual O&M costs are estimated to be 2 % of the direct construction

cost.,

VI ~ 2
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Table 1.1 | Total Construction Cost

it s et o P -

Description F/C L/C TOTAL

(1,000 US$) (1,000 Kshs) (1,000 Kshs)

1. Prepafaﬁqry Works ‘ 2,035 10,222 40,747
2. Main zrr;gétion System | 5,331 34,461 114,426
3; Secondary Irrigation System ' 3,906 19,652 78,242
4. Tertiary and On—fa;m Development 8,044 35,761 | 156,421
5;_Land Levelling | . | 1,943 6,718 35,848
6. Office and Quarters | 1,125 C 5,625 22,500
...,...é;;:;;;;;é;;;é.;.;;.;;.................;;:;é;.......;;;:;;;.......;;é:1;;.
;:.;;;;.A;;;;;;;;;;f................i..........,,..:.....e...;:;;;..e......;:;;;.
8. 0&M Equipment o 852 666 13,446
9. Administration Expenses - - 31,373 31,373
10. Engineeiipg Services 5,976 - 89,640
1. Price Escalation | 8,507 164,171 291,776
T ubetotal@ren 1 te 10 anaie a7, 882,913
e et eraenaneenateenetneesactensaneanacnentaetsthesanastctatensantnrerararanaotas
12.Physical Contingency . . 3,772 31,714 88,294

- - o . e -—

TOTAL 41,490 348,857 971,207

—— ———— Y ——— ——— ——
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Table 1.3 Construction Cost of Sub~area I

WORK ITEM UNIT Q'ty | _ AMOUNT -

- s e et e s o —

RS —— e vt e B

F/C L/C

11 SECONDARY IRRIGATION SYSTEM

1 SECONDARY IRRIGATION CANAL - (17.9 km)
~Excavation’ n3 125,000 140 . 606
—-Embankment m3 336,000 588 ' 2,355
~Stripping of Topsoil m3 55,800 34 123
-Sod Facing : m2 - 114,000 119 114
-Laterite Pavement m3 14,400 75 262
=Wet Stone Masonry - - m3 23,400 711 ' 3,795

-miscellaneous T:eSe 50 218

2 RELATED STRUCTURE

~Turnout nos. 16 36 186
~Check Gate NnoS. 4 5 47
~Culvert nos. 38 63 335
~-Spillway nos. 6 23 178
—Drop : nos. - - R
' -Cross Drain ' nos. 19 115 1,138
~S1phon : .~ nos. : 1 124 1,204
~Wasteway : nos. _ i 2 12
-miscellaneous L.S. 11 o 93
Sub-total ' 2,096 10,666
11t TERTIARY AND ON-FARM ha . 950 895 3,978
DEVELOPMENT

IV, LAND LEVELLING ha - - -
TOTAL =~ o 2,991 14,644

F/C ; Toreign Gurrency (1,000 Uss)

L/C ¢ Local Currency {1,000 Kshs)



Table 1.4 . Conetrvuction Cost of Sub-area II (1/2)

it — 3 -

WORK ITEM UNIT Qty . AMOUNT

S B ik - a8 o i T s i o e g R D A kR S ek et o T AR ARG et

-t it P s

By e S S M . 18 M e o g LAY it it B ke s o A s e M

T MAIN IRRIGATION SYSTEM

1 MAIN IRRIGATION CANAL (LMC 5.6 km ,RMC 15.5 km)

~Excavation w3 417,000 _ 467 2,022
~Embankment 3 357,000 625 - 2,503
~8tripping of Topsoil m3 . 106,000 _ 65 o233
~S0d Facing w2 136,000 14y . 136
~Laterite Pavement 3 - 23,200 121 422
- —Wet Stone Masonry m3 54,000 1,642 8,759
—Concrete Lining m3 goo - - 39 . E 369

-miscellaneous LeSs _ 93 . 433

2 RELATED STRUCTURE . L.
~Turnout nos. .27 - 83 : 413

. ~Check Gate . NOE. 7 16 158
~Culvert nos. 12 - 45 328
~$pillway  noBe _ 6 47 3767
=Drop noss 3 .6 _ 32
-Cross Drain nos. 20 C 231 2,289

=Aquiduct nos. 9 1,226 . 12,055
~-Siphon : nos. - _ - ' L=
~Wasteway nos. A | -1 : 12
~miscellaneous LaSs o ' 50 ‘ 470

Sub-total , ' 4,898 © 31,010

I1 SECONDARY IRRIGATION SYSTEM

1 SECONDARY IRRIGATION CANAL (28.4 km}

~Excavation . m3 : 26,000 5 29 . : 126
~Embankment _ m3 81,800 143 - ' 573
~Stripping of Topsoil m3 : -. 36,200, : 22 80
~Sod Facing : nZ . 51,200 . 54 .52

- e i e s g A8 A 200 i S ek . g P e e s e

{to be continued)



Table 1.4 Construction Cost of Sub-area II (2/2)
WORK ITEM UNIT. Q'ty AMOUNT
F/C L/C
~Laterite Pavement m3 22,800 119 415
-Wet Stone Masonry m3 - - -
-miscellaneous - L. S, 11 37
_2 "~ RELATED STRUCTURE .
~Turnout Nnos. 65 146 754
=Check Gate nos. 65 77 761
~Culvert nos. 71 88 437
~Spillway nos. - .= -
-Drop nos. 495 401 : 2,131
~-Cross. Drain NOS. - - -
~Siphon TOS - - -
~Wasteway nos. 13 15 152
-miscellansous L.Sa 22 124
Sub-total 1,127 . 5,645
I TERTIARY AND ON-FARM ha 4,080 3,843 17,085
DEVELOPMENT
v LAND LEVELLING ha 360 281 972
TOTAL 16,149 54,712

F/C : Foreign Currency (1,000 Us3)
" L/C : Local Currency {1,000 Kshs)



Table 1.5 Construction Cost of Sub—area IEI(1/2)

N it o 1) B L B L L ke

- i gy ot

WORK ITEM UNIT Q'ty AMOUNT -

- o o sl e o e i et 58 e U A Pt e L o L R Y MY A P R P R St 4 R ] o) SR e b

1 MAIN TRRIGATION SYSTEM

] MAIN TRRIGATION CANAL (RMC 2.6 km)

~Excavation n3 17,000 19 82
=Embankment m3 35,000 61 : 245
~Stripping of Topsoil m3 11,000. 7 - 24
=Sod Facing. m2 ' 9,000._ : 9 . g
.~Laterite Pavement m3 3,000 16 . : 55
=Wet Stone Masonry - w3 - . - L=
-~Goneérete Eining " m3 L - . - -

~miscellaneous LeSs : _ _ 3 . iz

2 RELATED STRUCTURE

~Turnout nos. 3 15 : 123
~Check Gate - noS . o 1 2 -21
—Culvert : nos. 2. 10 .80
~Spillway nos. B -8 65
-Drop nos. - .- -
~Cross Drain nos. - T -
~Aquiduct : nos. - - -
—8iphon nos . 1 2?3 2,635
~Wasteway © nos. 1 AR S 12
~miscellaneous - . LaS. - 9 88 -
Sub-total . 433 3,451
II  SECONDARY IRRIGATION SYSTEM
1 SECONDARY IRRIGATION CANAL ~ - (19.6 ka) .
<Excavation w3 55,800 _ 62 271 .
~Embankment . w3 56,500 99 396
~Stripping of Topsoil = m3 29,100 18 - 64
~Sod Facing m2 ~ 35,300 : 37 35

o i e e 0 B L et s ol I e, e . it it M sy e i - -

(to be continued)



Table 1.5 Construction Cost of Sub-area I11X(2/2)
WORK ITEM UNIT Q'uy AMOUNT
F/C L/C
-Laterite Pavement m3 15,700 82 286
" ~Wet Stone Masonry - m3 - - -
~-miscellaneous L.S- 9 32
2 RELATED STRUCTURE
~Turnout N0S. 41 : 92 476
~Check Gate nos. 41 49 480
~Culvert nos. C 43 71 417
-Splilway nos. - ' - -
=Drep nos. 155 149 783
~Cross Drain nos. - - -
~5iphon nos. - - -
~Wasteway oS, ' 3 4 35
-miscellaneous L.S. 11 63
Sub-total 683 3,341
T11  TERTIARY AND ON-FARM ~ ha 3,510 3,306 14,698
BEVELOPMENT'
v LAND LEVELLING ha 2,130 1,661 5,746
TOTAL 6,083 27,236

F/C : Foreign Currency {1,000 US$)
L/C : Local Currency (1,000 Kshs)



Table 1.6

Unit Rates for:Civil Works
Work Iﬁem Unit Unit.Ratg.
r/c L/c

T ws aew

1 Land levelling ha 780,00 2697.50

2 Excavation (common) w3 1.12 : . 485
3 Embankmént m3 1.75 : _ 7.01.

4 Striﬁping of Topsoil m3 0.61 - 2.20

5HSod Facing n2 1.@4 ' l;Oﬁ
6 Laterite Pavement m3 5.20 . ;8;20f

7 Reinforced Concrete w3 50.40 L.a'ez.oo

8 PlaiﬁVConcrete m3 -42;55 342.00

9 Reinforcement Bar ton 504,00 4190.00

10 Form n2 2.50 55.50
11 Wet Stone Masonry n3 - 30.40 o 162;20
12 ccncrét? Lining w3 .._49.22 T e
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