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ARNEX 24032

PROJECTED POPULATION OF COAST PROVINCE

AS PERCENTAGE OF RATION POPULATION

Cozst FProvince
Project Area
Kilifi.ﬁistrict Q
“wale District

(2

t‘oiibasa District

Taita—Téveta Diskrict

Non Project hrea
Kilifi District
Taita-Taveta District
!3zq'nistfic£

‘fana River DPistrick

Remaxks: (1

Fxcluding ¥

Unit:

Historical -Prosec£ed o
1973 1930 1985 1990 1995 2000
8.72 8.74 8.83 8.33 8.94 8.9
7.32 7.33 7.38_7.42 7.46 7.50
2.42 2.42 2.44 2.45 2.47 2.48
"1.87 1.87 1.éé 1.89 1.89 1.9
2.23 2.24 2.26 2.28 2.30 2.32
0.80 0.80 0.80 0.80 0.80 0.30

}.40 1.41 _1.45 1.47 1.48 1.46
0.37 0.37 0.26 0.34 ©.33 0.31
0.16 0.16 o.;s 0.18 .16  0.16

0.27 0.27 ©0.27 ©0.27 0.27 0.27
0.60 6.61 0.66 0.70 0.72 ©0.72

Sabaki River

{2 Excluding Taveta Division

alindi Division of northern bark of the



Percentega to Nation Popuiatien
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pnmx 2403-4°

PROJECTED POPULATION OF THE PR(_)JECT ARFA BY DIéTRICT

Unit: 103
Historical _ _ Projected _
1979 1350 1985 1350 1295 2000
A, Project Area
Xilifi Districe 371 382 457 542 646 765
Xwale g 287 206 352 418 494 587
HYombasa " : 342 355 423 505 GOl 716
Taita-Taveta District(2 123 128 150 177 209 247
Total 1,123 1,161 1,382 1,642 1,950 2,315
B. Ron-Project Area
Xilifi bistrict 57 59 67 75 86 26
Taita Taveta District 25 25 30 15 42 49
Lamu District 42 43 51 60 - 7% 83
‘fana River District 92 97 124 16 139 223
Pol:al 216 . 924 272 326 388 451
C. Uoast Frovinoe :
Fotal 1,339 1,335 1,654 1,%58 2,338 2,766

Resarks: {1 Including Xalindi division of scuthern bank of the
Sahaki River :

{2 Excluding Taveté Division



ANNEX  2404-1-

HISTORICAL POPULATION OF URBAN CENTRES

Coast Province

‘¥alindi
Voi
Kilifi
Mariakani
Wandanyi

‘Kwale .

Kinango

Tetal

1962 | 1969 1979
% to ¥ to- _ 2 Lo
rPopulation Province Population Province Populatien province

127,844 100 944,082 100 1,339,000 Y00
5,818 0.80 10,757 1.14 23,306 1,74
3,533 0.35 - 5,313  0.56 7,329  0.55
2,081  0.29 2,662 0.28 5,86  0.44
1,454  0.20 3,956 0.42 2,853 0.21
3,717  0.51 4,385 0.46 6,075  0.45
1,008 ©.14 1,092 0.12 2,193  0.16
1,599  0.22 2,450 0.26 3,647 0.27

18,210 2.51 30,615 3.24 51,264 3.32



LENEX. 2404-2

. PROJECTED POPULATION OF URBRN CENTRES

#istorical . Projected
1979 1980 1985  19%0 1995 2000
Cosst_Pprovince
population (10°) 1,339 y,385 1,654 1,968 2,338 2,766
% to Nation (%) 8.72 8.74 6.3  8.39 8.%4 8.9
Urban Centers
population (0% 51.3 53.6 67.8 24.6  105.0 128.4
% to Province (%) 3.82 3.87 . 4.10 A.30 - 4,49 A.564

Remarks: (L Total of seven urban centres i.e. Halindi, voi, ¥ivifi,
Baviakani, Sundanyi, ¥=ale Al Kinango :
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RNNEX 2407

POPULATION PROJECTION OF PROJECT AREA
(HIGH AND LOW GROWTH)

— - .

_ _ Unit: 10°
1. Nation Population’ _ : j .
1980 1985 1%% 1995 2000
A. HMigh Proéijection ( 15,880 19,100 23,050 27:910 33,930
B. Hediun " 15,850 18,730 22,140 26,150 30,870

(2

C. Tow " 15,840 18,580 21,560 24,730 28,060

2. population of Project Area

1980 1985 1990 1995 2000
% 70 Nation (%) ;
Mombasa - _ 2.24 2.26 2,28 2.30 2.32,
Other Urban Area 0.34 .0.36 0.38 0.40 0.41
Rural Area 4.75 4.76 4,75 4.76 - 4.76
Project Area Total 7.33 7.38 7.41 7.46 7.49
A. High Projection
‘Mombasa 356 432 526 642 787
Other Urban Area 54 69 83 112 139
Rural Area 754 209 1,095 1,329 1,615
Project Area‘Total 1,164 1,410 1,709 2,083 - 2,541
B. #edivm Proigption
Momhasa 355 423 . . 505 60L -716
Other Urban Area 54 G7 . 84 105 127
Ryral Area _ 753 892 1,052 © 1,245 1,469
Project Area Total 1,162 1,382 1,641 1,951 2,312
C. Low Projection _ _
¥ombasa 355 420 492 569 651
other Urban Area 54 - 87 82 99 115
Rural Area 752 884 1,024 - 1,377 1,336
Project Area Total 1,161 1,371 1,598 1,845 2,102

- T _ , : - R
Remarks: ( Based on Case A projection pade by Central Bureau of Statistics,
June, 197}

{2 Based on Case B projection of the above



HOTELS AND BEDS AVAXLABLE BY AREA

ANNEX 2416

1,028.3

1976 1977 1978
Yo, of Beds - No. of BédS  No. of Bedé.
Hotels ~Available . Hotels | Available Hotels Available

1. Beach _ 2 {107) {10}) _ (103)
South - 14 - 552.6 14 580.9 14 695.4
North Hombasa 16 945.2 16 - 992.4 15 1,045.9
Xilifi/Watam i 310.8 7 "~ 299.8 7 346.9
Malindi/Lamu 11 393.8 12 285.3 15 435.2
Sub-total a8 2,202.5 49 2,268.,3 s1 2,523.4

2. Mombasa Island 30 566.7 36 509.9 13 531.4

3. Coast Hinterland

East 84.2 4 80.5 5 $0.8

Wesk 1£9.8 6 184.3 179.8
Sub-total 11 274.0 10 264.8 31 270.6
Total - 89 - 2,983.2 89 3,043.0 95 3,325.4°

cf. Total Kenya 228 6,983.1 - 227 272 7,358.0



ANNEX 2418-1

HISTORICAL AND PROJECTED MOTEL-BEDS OCCUPYED IN COASTAL AREA

Unit: 10° night-bed

Hotel Growth ' : Malindi/

Year Night-beds (%)  Mombasa Kilifi/Watamu __ Lamu
Bistorical

1968 508. 2 -
1969 569.0 12.0 -
1970 696.7 22.4
1971 815.4  17.0
_197? ' 923.9 14.4
1973 1,008.4 8.1 739.9 122.0 146.5
1974 1,173.6 16.4  868.4 14803 156.9
1975 1,371.6 6.3 1,051.4 146.6 173.6
1976 1,575.2 14.8 1,242.9 148.6 - 183.6
1977 1,778.6 . 12,9 1,415.6 167.8 195.1
1978 1,908.4 7.3 1,508.1 174.7 225.7
1979 2,111.1 10.6° '

Growth (1968-79) 13.8% p.a%

Geowth {1973-78) 13.6% p.a. 15.3% p.a.  7.4% p.a. 9.0% p.a.
Projected

1930 2,331.4 10.4

1985 3,152.2 6.2

1990 3,632.9 2.9

1995 .3,853.7 1.2

2000 ©3,943.7 . 0.5

Growth {(1972-2000) 3.0%p.a.

‘N.B. Coastal Arca Covers: Mdmbasa_lslqnd, North Mainland, South Mainland
’ ' Malindi/tamu and Kilifi/Watawu
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ANNEX 2425

Page 1 of Z

WATER DEMAND PROJECTION OF DOMESTIC USE
__IN HOMBASA AND URBAN CENTRES

1. Estimate of Income Group Composition

1.1 Weighting Factor by Income Group

‘Income Group .1972_K8h/@é§§h ggouE'Avéfage Weighting Factors

High income " 6,000 + 8,500 . 0.644
tedivim * 2,000 - 6,000 3,500  0.265
Low " 0 - 2,000 1,200 ©0.091

13,200 - 1.000

1.2 Estimated Income

1979 _ : ,
_ % of _ Weighting  Total Average
Income Group Population Factors Income (Index}
High income 5% . 0.644 3.220
Medium " 45 0.265 11.925
Low . s ‘ 0.091 4,550

100 - 1.000 19.695

 Mombasa Income Total: 19.595 x 0.342 hil, person = 6.736.

2000 . .

_ % of L Wéighing . Total Average
Income Group  Population Factors Income (Index)
Hiﬁh incone 16% o T 0.644 . 6.440

' _.l~:cdiwn . 80 o 0.265 _- - 21,200
Low  ® .10 . 0.091 0.910

0 1.000 28.550
Mombasa Income Total: 28,550 x 0.716 mil, person = 20.442

Growth rate of Mombasa Incowe in 1979-2000 :  5.43% p.a. -



ANNEX 2425

Page 2 of 2
2. Estimate of Paily Per capita Domgstic Use
1979 _ 3 of “ |
Income Group Population Per cap. Demand Average Demand
High income 5% : 200 1pcd 10
Medivm " 45 100 45
Low " . 50 ' 50 o 25
100 : . ' 80 1pcad

(1 Based on "MOWD Design Hanual®

Paily meximum demand {inclusive of loss and leakage:

Wigh cost housing : 300 1ped

Medivm * - " : 150 ‘

Jow v 1 75

Assuning daily maximua demand being 50% more than

. annual average demand. -

2000
'3 of . _

Income Group Population Per cap.Deinand Average Demand
High incone 10 % o 240 1pcd _ 24
Bedivm " 80 120 ' © 96
-Low " 10 60 6

100 © 126 1pcd



WATER DEMAND BY USE IN MOMBASA IN 1979

{Estimated based on CPWB data)

CRLNEX 2426

 Unit: CHD
‘ _ - COmmercial
location Domestic ~ Industrial Tourism Public & Others Total
fombasa Island 17,490 1,180 . 4,960 23,630
North Mainland 3,560 110 430 1,300 $,400
South Mainland 1,420 30 760 1,0% 3,300
West Mainland 2,230 3,350 - 3,720 ‘9,300
Total 24,700 4,670 1,120 11,070 41,630
% to Total (59) (11) {3) (27) (100}
Pex capita
14 3 32 122

{lpcd} 72



RITIEX - 2420°

WATER DEMAND PROJECTION BY USE OF CATEGORIES

1. Domestic Demand - _ " Unit: CMD

Yeax Hombasa Urban  Rural  Total

Present l_zo'tént__i_a_]_',-

1979 27,360 4,080 18,980 50,420

Projected
1980 29,110 4,430 20,300 53,840
1985 138,490 6,190 27,626 72,300
1990 o 51,010 = 8,590 135,770 95,370
1995 - 67,910 11,870 48,520 128,300
2000 90,220 16,130 64,720 171,070
Growth (1979/2000) 5.85% . 6.761  6.00%  5.99%
Per cap. {2000} 126 iped 136 ipecd 44 lped
2. TIndustrial Demand = ‘ -
Year Mowbasa Urban ' Rural Total
1979 . - 4,670 140 - 4,810
Projected
w980 5,220 160 - 5,380
1985 . 9,000 270, - 9,370
1990 - 15,870 480 - 16,350
1985 27,660 830 - 28,490
2000 48,230 1,450 -~ 49,680
Growth {1979/2000)  12%  12%

Per ha (2000) 24 n/d.ha 16 1> /d.ha



) : . : ANNEX 2431

3. ‘“Tourism Demand - Unit: CHMD

(a

Year Fombasa Urban Rural Total

Present Potential

1979 4,540 1,520 - 6,060
Projected
1930 5,010 1,680 - 6,690
1985 6,780 2,270 - 9,050
1990 . 7,80 2,620 - 16,430
1995 8,290 2,780 - 11,070
2000 8,480 2,B40 - 11,320
Growth {1979/2000)} 3.02%  3.02% ' 3.02%
.

4. Commexcial, Public and Other Demand

o

Yeax . Mombasa - - Urban ' Rural Total
Present Potential o (Fncluding Livestock
Use)

1979 © 13,840 2,050 - 33,000 48,890
Projected :

1980 . 14,670 2,170 34,140 50,980
1985 19,630 . 2,900 39,250 61,780
19%0 26,270 3,890 44,450 - 74,610
1995 35,160 5,200 51,330 91,690

2000 47,050 6,960 54,840 112,850

Growth {1979/2000}6.00%  6.00% 2.80%

Remarks: Q Incldding Coast Hinterland of East and Vest



5. Total Water Demand

ANNEX  2437-1

Unit: CMD

: Cther _
Year Mombasa Urban Rural Tolal
Present_Potential
1979 50,416 - 7,790 51,980 110,180
Projected
1980 54,010 8,440 54,440 116,89
1985 74,000 11,630 66,870 152,500
1990 160, 960 15,580 80,220 196,760
1995 139,020 20,680 99,850 259,550
2000 193,980 27,380 123,560 344,920
Growth {1979/2000) 6.63% p.a. 6.17% p.a 1.2tp.a.  5.58% p.a.
Per cap. 2000 . 21 Ipced 214 1ped a4 Ipcd
hY
76. water Demand by Use
6.1 VForbasa .
Yeax Domestic ~ Fodustrial =~ Tourism C.P. & Others - Total
1979 27,360 (54} 4,670 (9) 4,540 (9) 13,840 (28) 50,410 (100)
2000 00,220 (47} 48,230 (25) 8,480 (4} 47,050 (24) 193,950 (100}
6.2 Urban Centers
Year Domqgﬁic ;EQEéEEEﬂl_ Tourism E,P; & Oﬁherq Total
1979 4,080 (52) 140 (2} 1,520 {20) 2,050 (26) 7,720 {100)
2000 16,130 {59) 1,450 (5) 2,840 {11) 6,960 (25) 27,380 (100)
6.3 Rural hreas
Year .  Domestic  Livestouk  Tourism C.P. & Othkers 7otal
1979 18,980 (37) 25,200 (48) - 7,800 {15) 51,930 (100)
2000 64,720 {52) 10,310 (33) - 18,530 {15) 123,560 (100}
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COMMEX 283941

HIGH AND LOW GROWTH WATER DENAND PROJECTION

1. #igh Growth ¥ater Demand

rar Boskisa Other  Eural ‘Total
1950° 54,830 8,630 54,600 118,050
1285 78,220 12,240 €3,500 7 158,960
1980 111,640 16,840 86, 000 214,480
1995 161,810 23,130 111,100 296,00 .
2000 © 241,330 . "31,720 142,000 415,050

Growth p.a.  7.7% 6.7% 4.0% : 6.5%

(1975872000} | : a

Pex Cap. 2000 307 lped 228 lpcd 83 1ped

2. fow Growth Waber Dopand _

Un it : THD
Year sombasa . Other Rural Yotal
1430 53,290 3,200 50,900 112,420
11935 . 70,730 31,000 - 61,400 - 143,200

1e%0 - 92,740 14,390 - 90,300 177,230
1595 121,730 18,500 85, 900 226,130
2000 158,890 - 23,110 93,700 . 230,700

Growth p.a. _ : : e
(1979/2_l':"')0) 5.6% 5.3% 3.1% 4.7%
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Page 4 of B
Annual Maximum Daily Rainfall
- : Station
Yoar 93.38.17 93.38.27 93.38.28
max. daily date max. daily date max.'dﬁily date
rainfall, mm rainfall, mm rainfall, mm
1950 31.8 Apr.27
51 46.0 Apr.16
52 89.2 Apr.13
53 36.1 Jan. 1
54 89.4  Apr. 8
55 41.9 Dec.13
56 - -
57 79.5 Jan.23
58 - -
59 11 .4 Nov.26
1960 42.7 Jan.21
61 27.9 Apr. 9
62 33.3 Dee. 3
63 39.1 -
64 34.3 -
65 37.3 Jan. 4
66 34.5
67 163.3 Apr.12
63 44.7 Dec. 6
69 53.1 Dec. -
1970 37.6 Mar. -
71 19.9 Dec. - 55.8  Dec. - 81.0  Apr. -
72 416  Feb. - 60.6  Nov. - 77.2  Pec. -
73 50.8  Apr. - | 88.2  Nov. - 30.3 Jan. -
74 33.7 Mar., - 38.5 Apr. - 40.0 Oct. —
75 38.3 Apr. - 30.0  Nov. - 35,2 Nov. -
76 45.5 Apr. - 66.5  Nov. - 47.5 Sep. —
11 0.0 Jan. - 71.3  Dec. - 44.8  Apr. -
78 147 . Jan. - 59.4  Nov. - 86.3  Dec. -

79 - - 34.0  May - 60.0  Feb. -
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Probable Daily Rainfall

Unit; om/day

Return period ' _ Method applied

{Year) Gumbei Pearson I1I Twai

46 40 45

76 66 67

10 95 87 83

20 114 109 99

25 119 116 104
50 138 | 140 121

100 156 163 138

200 174 188 155

500 198 223 180

1000 215 253 199
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(2nd MZIMA P/ PLAN)
ESTIMATED 1995 DEMAND AND SOURCES OF SUPPLY
(PEAX MONTH DEMAND)

SOURCES OF SUPPLY

ANNEX 4402-1

Total Mzima _ Marere Tiwi B.K.
Demand P/ &1L . P/L P/L P/L
. AREA m3/d _ w3 fd m3/d m3fd m3/d
1. Mombasa Is 55,000 . 55,000 - - -
2. West Mafnland 42,710 42,710 - - -
3, North Mainland 40,000 8,000 - - 32,000
4. Soiuth Mainland - 15,000 15,000 - - -
5. Kilifi District 40,000 - - - 40,000
6. Kwale District 500 500 - - -
North .
7. Kwale District 2,500 2,500 - - -
Central ' :
8. Kwale District 21,310 1,810 12,000 7,500 -
South
9, Taita District 7,840 1,840 - - -
10. Kilifi South 4,920 4,920 - - -
229,780 138,280 12,000 7,500 72,000
(2nd MZIMA P/L PLAN) _
ESTIMATED 1990 DEMAND AND SOURCES OF SUPPLY
SOQOURCES OF SUPPLY
Total Mzima Marere Tiwl B.H, Sabaki
Demand P/L I&1L P/L P/L P/L
AREA - om3/d . m3d_ mi/d wifd m3/d
}. Mombasa 39,000 39,000 - - -
2. West Mainland = 33,100 33,100 - - -
3, North Mainland 28,000 - - - 28,000
4. South Mainland 11,000 4,670 6,330 - -
5. Kilifi District 29,500 - - - 29,500
6. Kwale District 500 500 - - -
North
7. Kwale District 1,500 1,500 - - -
Central
8. Kwale District 13,170 - 5,670 71,500 -
South .
9. Talta District 5,770 5,770 - - -
10, Kilifi South 3,000 3,000 - - -
164,540 87,540 12,000 7,500 57,500
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ANNEX 4404-1

Page 1 of 3

Design Criteria for the Project

1. Design capacity

General

(1) Intake facilities including intake pumps:
peakmonth demand x 1.10 {loss of treatment 10%)
{2) Treatment plént: peakmonth demand x 1.10 (loss of treatment 10%)
(3) Transmission pumps: peakmonth demand x 1.0
(4) ‘Transmission P/L: peakmonth demand x 1.0
(5) Dbistribution reservoirs:
(a) Mombasa area: average annual daily demand x 1 1/2 days

(b) For all other areas: average annual daily demand x 2 1/2 days

Capécity of Aupmentation Plans
{(2nd Mzima P/L)

(1) Tntake: Max. 1.2 m3/sec (103,680 m3/d)

(2) Transmission main: ditto

{Rare P/L) '

(1) Tatake: Max. 3.18 m3/sec (275,000 n3/d)

{2) fTreatment Plant: ditto

(3) fTransmission main: Max. 2.89 m3/sec {250,000 m3/d)

2. Rare Treatment Plant Design Parameters Used

General

(1) Design output in 2000: 200,000 m3/d (2.31 m3/sec)
(2) Maximum design output: 250,000 m3/d (2.89 m3/sec)



Major Facilities

ANNEX 4404-1
Page 2 of 3

(1) Intake Pumps: a. @19.1 m3fhin x 2 units - 20% to Max.
b. @38.2 3/min x 4 units - 80% to Max.

(2)

(&)

(4)

(5)

(6}

(7

(8)

cC.

Raw water main: M
Recelving/Distribu

Mixing chamber: D
B

Floeculation basin

Sediventation basi

Conventional type

Filtration: Flow
Rapid sand filters

Chemical dozing:

Stand by €19.1 m3/min x 1 unit
@38.2 m3/min x 2 units
Stand by Total 50%
ax. 3.18 m3/sec flow capacity
ia. 1,500 om, C=130, v=1.8 m/sec, L=4.8 km
ting Tank: Detention time - 2 min.
Effective volume — 300 m3
Diameter - 5 m
Depth of water - 4m
etention time - 1 min.
affle cone type
¢ Detention time - 30 min.
Vertical flocculators
nst Surface loading 1.0 m3 /mZh
27 mx 85 m x 6 units
(including one unit stand by)
Detention time - 3 hrs
rate 120 m/d {5 n/h)
9.2 mx 10 o x 30 units
Total filter area = 2,760 m2
(Including 5 units stand by)
HWash water a. back washing 0.6 w/min
b. surface washing 0.2 n/min
Rate per filter = 0.8 x 92 = 73.6 m3/min
Max. 6 min operation = 442 m3
Wash water storage = 1,000 m3
a. Alum Max, 200 mg/l
Avep. -
b. Chlorine Max. 5 mgfld
Normal 1 mg/l

c. Soda ash



(%) Transmission Punmps! a.

ANNEX 4404-1
Page 3 of 3

“@17.4 w3/ min x 2 uvnits = 20% to Max,

b. ©34.8 m3/min x 4 units - 80X to Max.

. Stand by

@17.4 w3/min x } unif
@34.8 m3/min x 2 units
Stand by Total 50%
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ANNEX 4406 - 1

24D MZIMA P/L GENERAL PLAN & PROFILE
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2ND MZIMA P/L GENERAL PLAN & PROFILE
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(2nd MZIMA P/L PLAN)

DISTRIBUTION RESERVOIR CONSTRUCTION SCHEDULE

ANNEX 4408-1

Lacatieon Systenm Provision Provision Total -
in 1986 in 1995
_ R m om3 o
1. Voi 2nd Mzima 20,000 - 20,000
P/L
2. Taru " 20,000 - 20,000
Maliakani " 20,000 - 20,000
Nguee Tatu Sabaki 20,000 20,000 40,000
P/L :
5. ¥Xaya Bambo Marere 30,000 30,000 60,000
P/L .
6. Changamwe Sabaki P/L 13%6001f - 13,600
Balancing 2nd Mziwma P/I, 30,000 30,000 60,000
Total 153,600 80,000 233,600 md

Note: 1/ sShall be provided in the Sabaki P/L system in 1984.

Standard 20,000 x §

"

@30,000 x 4
Total

i

100,000 m3
120,000 n3
220,000 m3
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ANNEX 4502

MAIN FRATURES OF 2ND MZIMA P/L WITH TSAVQ RESERVOIR PLAN

Development scale: 1.2 m3lsec

1. Dam
Catchment (kmz) 4050 excluding the area of the Loolturesh River
Type Rockfill
Height above river bed (m) 34
Reserﬁoir,effective storage (106m3) 21
Fill volume (103m3) 450
Design flood (m3lsec) 1,550
Annual mean discharge (m3/sec) 6.2

2, Water supply facilities
Type of intake linderground
Trunk maln P/L, diameter {mm) 1,350mm ~ 86,000m

1,100mm - 43,310m
1,000mm - 88,230m

and length (m)
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ECONOMIC COSTS ESTIMATED FOR WATER FACILITIES AND
CIVIL WORKS ON 2ND MZIMA P/L WITH TSAVO RESERVOIR

ANNEX 4507-2

Page 1 of 2

Developmént Scale: 1,2 m3/sec.

Items

Ynit Quantity

L.

C.

-

F'I Ch

Unit Price Amount

Unit Price Amount

(VS$) {05$103) (Us$) (85%103)
A, Water Supply Facilities
1. Underground intake L.S. 3,980.4 1,760.0
2. Transmission main P/L
# 1350 m 87,000 215,90 18,780.0 600.00  52,200.0
¢ 1100 m 43,310  149.90 6,420.7 416.90 18,056.0
¢ 1000 m 88,230  126.50 11,156.9 351.60 31,024.0
Sub-total 36,428.4 101,280.0
3. Break pressure tanks
and reservoirs
Break pressure tanks No. 6 85x103 510.0 65)&103 3%0.0
30,000 m> reservoirs No. 4 1,600x10°  6,400.0  52x10° 208.0
20,000 m> reservoirs No. 5 1,400x10° 7,000.0 51x10° 255.0
Misceliancous L.S. 662.6 ‘ 43.0
Sub-total 14,572.6 896.0
4. Communication system L.S. 150.0 400.0
5. Subsidiary P/L
# 500 ‘ m 28,000  64.5 1,805.6 120.3 3,368.4
# 400 m 17,000  45.7 176.9 85.2 1,448.4
g 350 m 3,000 37.3 111.8 69.6 208.8
g 300 ® 40,000 31,8 1,270.7 59.9 2,394.4
Sub-total 3,265.0 7,420.0
B. Dam
6. General items L.S 2,279.2 1;584.1
7. Coffer dam and
diversion tunnel
Excavation in cepn cut w> 153,300 6 919.8 3 459.9
Excavation in tunnel > . 406,200 45 1,809.0 75 3,015.0
Embankment m> 273,300 5 1,366.5 5 1,366.5
Concrete - m> 23,400 100 2,340.0 30 702.0
Reinforcement bars “ton 1,000 900 900.0 80 80.0
Misceliaﬁeous . L.S 963.4 290.0
Sub-total 8,298.7 5,913.4

~ 36

-



ANNEX 45

07-2
Page 2 of 2
Items Unit Quantity . L'  C. F. ?'
Unit Price Amount Unit Price Amount
(Us$)  (Us$1r03) (us$)  (us$1o3d)

8. Main dam _ _ _

Excavation n> 162,400 974.4 3 487.2

Embankment m®  452.700 2,263.5 5  2,263.5

Asphalf concrete 5 . _ ‘ .

facing m 29,600 15 444.0 100 2,960.0

Concrete in cut-off 3 -._ _ .

waill m 2,500 100 250.0 20 50.0

Curtain grouting m 6,000 25 150.0 ' 100 600.0

Miscellaneous L.S. 1,086.6 657.3

Sub-Total 5,168.5 7:,018.0
9. Spillway

Excavation m3 502,500 6 3,015.0 3 1,507.5

Backfill m3 10,000 1 10.0 0.50 | 5.0

Concrete m3 49,300 100 4,930.0 20 986.0

Reinforcement bars ton 1,000 Q00 900.0 80 80.0

Steel anchor bars  ton 100 1,300 130.0 700 70,0

Miscellaneous L.S. 305.9 97.6

Sub~Total 9,290.9 2,746.1
10. River outlet

facilities L.s. 34.5 163.3

Grand Total 84,168,2 129,180.9

-



Second Mzima'P/L with Tsavoe Reservoir

ECONOMIC LIFE OF EQUIPMENT AND MATERIALS

ANNEX 4508

Rare P/L with Rare Reservoir

Items

Economic Life

Ttenms

Economie Life

Remarks ¢

Intake Pacilities
Yalves

Rlcl

Transmission Main
Pipes |
Yalves

R.C.

BPTs & Reservoir
Yalves

Pipes

R.C.
Communiecation
Equipment

R.C.

R.C.

(Years)

30
40

40
30
30

30
40
30

15
30

Intake & TransmissSion

Pumping Faeilities
~ Pumps & Elee.
- Pipe & Valves

~ Structure

Raw Water Main
- Pipes
- Yalves

-~ Ancillary works

Treatment Plénb
- Equipment
-~ Pipes & Valves

-~ Structure

Transmission Main
-~ Pipes
- Valves

—~ Ancillary works

Distribution
Reservoir

Communication Equip.

stands for "Reinforced Concrete.

(Years)

10
30
50

40
30
30

15
30
50

40
30
30

30



BREAKDOWR OF O&M COST ON SECOND MZIMA P/L

ANNEX 4509

Unit: Us$103

L N N X N

Proposed System staff

Year Supply, m3/d Salavy Chemical Repair Total
1986 1,990 32,17 0. 54 16.2 48.91
1987 5,510 . 1.51 : 49.88
1988 8,480 : 2.29 : 50.66
1989 12,000 : 3.26 : 51.63
1990 18,400 56. 44 5.01 § - 77.65
1991 28, 000 : 7.64 : 80.28
1992 39,890 : 10.88 : 83.52
1993 52,000 g 14.16 : 86.80
1994 63,990 : 17.42 : 90.06
1995 75,990 : 20.73 : 93.37
1996 89,760 . 24.55 : 97.19
1997 102,810 : 28.03 : 100.67
1998 104,000 : 28.32 : 100.96
1999 : : : :
2000 : : :




ANNEX 4609

SECOND MZIMA P/L WITH TSAVO RESERVOIR PLAN

COST AND WATER VOLUME STREAMS

Unit: vss 10°
Development scalei 1.2 m” /see

End of Water volume Capital 0&M
fiscal 6 3 ~ cost cost
year No. 10 m
1983 -3 - 40.5 -
84 -2 - - 161.9 -
85 -1 - 67.5 ~
86 1 0.73 - 0.05
87 2 2.01 - - 0.05
88 3 3.10 - 0.05
89 4 4.38 - 0.08
1990 5 6.57 - 1 0.08
91 6 10.22 - 0.08
92 7 14.60 - 0.09
93 8 18.98 - 0.09
94 9 23.36 - 0.09
95 10 27.74 - 0.10
96 11 32.85 - 0.10
97 12 37.53 - 0.10
98 13 37.96 -~ C.10
99 14 . -
2000 15 é 0.5 :
2000~'14  16-29 : - :
2015 30 : 31.9 :
2016-124  31-39 : - :
2025 40 : 125.9 :
2026-'29 - 41-44 : - :
2030 45 : 0.5 :

2031-'35  46-50 . 37.96 . -~ 0.10




US mitlion doliars

Annual (B~-C),

ANNEX 4611

| Devetopment scale I.2m¥%ec

o

Tariff , US $/m

Vorlonon of Annuol (B-C) by Changmg Tanff |
on_the 2nd M7zima Dlnn.____;_____,_,




ANNEX 4612

'20 _____Development scale 1. 2 m¥sec

(2.67)
~ 15 - .
2 {200}
™~
)
»
>
E
e
£~
w
b
- 10 -
~ (1.33)
Lv]
I_.

5.6 _ /
5}———- by Sy e ]
{0.67) _
¢ | — 55 N -
0 2 4 26 8 10 12 14

Return on investmenl, %
Return on invesiment on the Development
o (Mzima Plan) Scate of 1.2 m¥/sec



“Ksh/m® (US&/m3)

Teriftt,

20
(2.87)

15 .
{2.00)

10
{1.33}

5.6

(0.67)

ANNEX 4616

Developmant scole 1.2 /sec

O Cost unpchanged
A Cost Incieased by 10%
7
/
/.
/
M estimeted (l
- {/

~Demand highly

W NN
NN

Demand wvachanged

Demand lowly eslimaled estimaled
| i Y.
~ L | )/
~-Démand highly estimaled
Ay .
/ |
/// A/ Demand wenchonged
s 7
7
/,

\ N
N\

4248 58 64 :
2 -4 -6 8 10 12
Return on lavestment, -
Tests for the Second Mzlmo Plon

Senslitivity

14



ANNEX 4712

ROI AND WATER RATES (AT CURRENT PRICES) BY VARIOUS ANNUAL
INCREASE RATES OF WATER RATE

(1) (2) (3)

at Current Price

Water'Ratell

Annual Increase

“w (5 (6) (7)
at 1980 Price

" Water Rateél ROTI

for 1980 ~ 1986 1980 1936 1980 1986 Z2nd Mzima Rare
(XSh/m3) {KSh/m3)}
13 % 5.88 12.24 © 5.60 6.58 6.5 % 9.4 %
| ($1.63/m3)
15 % 5.88 13.60 5.60 7.31 7.3 % 10.1 %
(81.81/n3)
17 % 5.88 15.08 5.60  8.11 7.7 % 10.8 %
(32.01/m3)
20 % 5.88 17.56 5.60 9.44 8.7 % 11.8 %
(3$2.34/m3)
(8)
al Current Price_
Annual Increase Consumer's Hatgzg
for 1980 - 1986 PTariff in 1986
{KSh/m3)
13 % 17.49
(82.33/m3)
15 4 19.43
($2.59/m3)
17 % 21.54
($2.87/m3)
20 % 25.09
{$3.35/m3)
[l Evaluated at the outlet of distribution reserveir.
[2 (8) = (3)/0.7 Assuming the cost of distribution system

constitutes 30% of the consumer's water tariff.



- SECOND MZIMA P/L HiTH TSAVO RESERVOIR PLAN

FIRR CALCU

Capital Cost &

LATION

ANNEX 4713

Unit: US$10°

_ Replacement
No. Fiscal Year F.C. L.C.  03M Cost Gross Revenue Net Benefit
1 1983 29,292 25,555 - ~54,847.
2 1984 124,139 112,390 - -236,529
3 1985 54,828 51,522 -106,350
& t986 - - 91 1,251 1,160
5 1987 - - 93 3,463 3,370
6 1988 - - 94 5,348 5,254
7 1989 - - 96 7,542 7,446
8 1990 6,228 17,527 144 11,313 ~12,586
9 1991 - - 149 17,604 17,455
10 1992 - - 155 25,146 24,991
1 1993 - - 161 32,688 32,527
t2 1994 - - 168 40,230 40,062
13 1995 - - 174 47,773 47,599
14 1996 - - 181 56,584 56,403
15 1997 - - 187 64,633 64,446
16 1998 - - 188 65,377 65,189
17 1999 - - : . 65,189
18 2000 (R) 584 186 : : 64,419
19 2001 - - : : 65,189
20 2002 - - : : 65,189
Discount Rate Net Benefit
0% +215,576
3% 416,588
4% -28,690
FIRR = 3.4%
(R): Replacement Cost
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(RARE PLAN)

ESTIMATED 2000 DEMAND AND SOURCES OF SUPPLY

" ANNEX 5401-1

SOURCES OF SUPPLY

Total Marere P/L. Ravre P/1, Sabaki P/L
Demand Mzima P/L Tivi B.H. : 3
AREA (3/d) _ (m3/d) (m3/4) (m3/a) (n>/d)
1. Mombasa Is. 15,000 - - 75,000 -
2. West Mainland 64,000 13,780 - 50,220 -
3. North Maintand 53,000 - - 35,500 17,500
4. South Mainland 21,500 - - 21,500 -
5.. Xilifi District 54,500 - - - 54,500
Coast
6. Kilifi bistrict 5,500 5,500 - - -
South
7. Kwal District 1,500 1,500 - - -
North
8. Kwal District 5,500 5,500 - - -
Central
9., Kwal District 30,000 - 19,500 10,500 -
South
10. Taita District 9,720 9,720 - - -
320,220 36,000 19,500 192,720 72,000
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Substance

ANNEX 5408

Water Quality Standard

(WHO and Japanese Standards for Drinking Water)

WHO Standards

or characteristic Highest Maximum

Desixeble Level permissible Level

Japanese Standards

Color as Pt.Co.

Turbidity

Total Solids

2z

Detergents

Mineral ©Oil

Pheno6l

Total Hardness
{as CaC03)

Calcium as Ca
Magnesium as Mg
Chloride as C12
Coppexr as Cu
Total Iron as Fe
Manganese¢ as Mn
Sulfates as S04
Zinc as Zn
Coliform Groups

Total Bacteria

unit 5 50
¥y 5 25
mg/1 500 1500
7-8.5 6.5-9.2
g/ 1 0.2 1.0
mg/1 0.0 - 0.3
ng/1 - 0.001 0.002
mng/1 100 500
mg/L 75 200
g/l 30 150
g/l 200 600"
rg/l 0.05 1.5
mg/1 0.1 1.0
wma/ 1 0.05 0.5
mg/L 200 400
mg/1 5 15
/100 ml - -
/1 ml - -

Mat. 5
Max. 2
Max. 500

From rcax.8.6 to min.5.8
as pH value

Max. 0.005

Max. 300
Max. 200
Max. 1.0
Max. 0.3
Max. 0.3
Max. 1.0

Not to be detected
Max. 10

Note :

The water quality is recommended to confora to criteria
established by WHO, These criteria may be superseded by local

standards.
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ANNEX 5412-2

{RARE PLAN)
DISTRIBUTION RESERVOIR CONSTRUCTION SCHEDULE

Location System Existing Provision Total
' Name in 2000
—— - - ._.E:i___ mg — : m3
1. Mazeras Mzima P/L 81,000 poURY, 81,000
2. Changamwe " 29,600 13,600= 43,200
" 3. Nguu Tatu . Sabaki P/L 9,100 170,600 270,100
Rare ©P/L 18,000 _
4. Voi Mzima - 580 10,000 10,580
5. Kaya Bombe Marere P/IL 1,125 100,000 101,125
Mwachi P/L
6. Tiwi Tiwli B.H. - 2,250 - 2,250
7. Mazeras 11 Mwachi P/L - 30,000 " 30,000
“8. fTaru : Mzima P/L - ’ 20,000 20,000
9, Mariakani o - 20,000 20,000
10. Ribe Tank Rare P/L - 20,000 20,000
Total 141,660 383,600 525,260

Note: 1/ Sabaki P/L project.



ANNEX 5502

- MAIN FEATURES OF RARE RESERVOIR WITH P/L

Dévelopment Scale

Item 1.5 n¥/sec 2.5 m3/sec
Dam |
Catchment (kn?) 1,500 1,500
Type of dam rockfill rockfill
Height (m) 31 33
Reservoir effective storage (100/m3) 16.8 27.6
Fill volume (1033} 306 380
Design flood (m3/sec) 1,305 1,305

Diversion canal

Length (km) 40 40
Excavation (103/m3) 1,084 1,339
Capacity (m3/sec) 8.0 13.3

Water supply facilities

Pumping station (units) 2 2

Intake pumps (units) (819.1 n3/min) 3 3

(038.2 w3/nin) 3 6

Transmission pumps (ﬁnits) (€17.4 n3/min) 3 3

(@34.8 m3/min) 3 6

Raw water main P/L

Diameter (mm) and length (km) 1,200mm-4,5km  1,500mm~4. 5k

Treatment plant (55,000 w3/d) (units) 3 5

Transmission main P/L
Diameter (mm) and length (k) ' 1,200mm-51km  1,500mm-5tkm
| 1,000mu-18km  1,200mn-18kn
800mm— 9km 1,000mn~ 9km
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ANNEX 5503-2

Page 1 of 2

ECONOMIC COSTS ESTIMATED FOR WATER FACILITIES AND
CIVIL WORKS ON RARE RESERVOIR WITH P/L

-Development Scale: 2.5 m?/see

- Items

Unit Quantity

Unit Price

Water Supply Pacilities

1. Pumping Eguipment
{Intake/Transmission)

2. Raw Water Main P/L
¢ 1500

3. Treatment Plant

4, Transmission Main P/L
# 1500
¢ 1200
¢ 1000

Power Supply Facilities

30,000 mg
20,000
10,000 m

Reéservoirs

Miscellanebus

Sub-Total

Communication Equipment

Subsidiary P/5. ¢600
#450
#350

Sub-Total

General Item

Sabaki intake and .
diversion channel

Excavation
stone pitching
Sabaki intake
Migcellaneous
Sub-Total

e

L.S

m 4,500
E.S.

n

51,000

Tt 18,000
m 9,000
L.S.
units 8

7 6

LT] 1
L.S.
L.S.

o 28,000
m 17,000
m 43,000

‘LS.

m 1,338,500
n’ 722. 600
L.S.
L.S.

- 38 -

{Uss)

373.8

373.8
157.6
126.5

1600x10>
1400x10
750x10

101.8
64.4
37.3

6

L. Cy F, C. _
Amount Unitt?rice-_Amount
{Us3$103) {(Us$) {us$103)
1,651.0 5,405.0
1,682.0 740.5 3,332.0
24,734.0 9,654.,0
19,063.8 740.5  37,765.5
2,836.8 498.1 8,964.9
1,138.5 351.6 3,164.6
3,112.3 2,160.0
12,800.0 '
8,400.0

750.0

1,045.6
49,147.0 . 52,056.0
300.0 3800.0
2,850.4 179.1 5,015.3
1,094.7 113,4 1,927.9
1,603.9 69,6 2,992.8
5,549.0 9,936.0
3,282.0 1,457.0
8,031.0 3 4,015.5
1,445.2 " 722.6
7,000.0 2,500.0
3,184.8 © 936.9

19,661.0

8,175.0



ANNBX‘__S

503-2

Page 2 of 2

Itens Unit: Quantity : L. G F. G
: Unit Price Amount Unit Price Aamount
(s$)  (Uss10%)  (Us§)  (US§10°)
9, Cofferdam and diversion
chammel
Excavation m> 100,300 6 601.8 3 300.9
Embankment md 51,400 5 257.0 5 257.0
Concrete m3 25,200 100 2,520.0 30 756.0
Reinforcement bars ton 760 9g0 684.0 80 60.8
Miscellaneous L.S, 438.2 69.3
Sub-Total 4,501.0 1,444.0
10. Dam
. Excavation _m3 201,400 6 1,208.4 3 604.2
Embankment m3 381,800 1,909.0 5 31,902.0
Concrete, in cap for 3
grouting m 1,100 100 110.0 20 22.0
Curtain and blanket
grouting m 7,700 25 192.5 100 770.0
Miscellaneous .S, 656.1 343.8
Sub-Total 4,076.0 3,642.0
11, Spillway
Excavation m3 94,000 6 564.0 3 282.0
Back fill m’ 2,600 1 2.6 0.50 1.3
Concrete m3 30,700 100 3,070.0 20 614.0
Reinforcément bars ton 620 900 58.0 80 49.0
Steel anchor bars ton 210 1,300 273.0 100 147.0
Miscellaneous L..S 75.4 48.1
Sub-Total 4,543.0 1,142.0
12. River outlet facilities L.S. 35.0 163.0
] 1
Grand Total i [ 119,161 97,213

- 39 -



BREAKDOWN OF 0&M COST ON RARE PLAN

ANNEX 5505

Uss$103

Unit:
Development Scale: 2.5 m3/sec
Proposed System Staff :

Year Supply. m3fc_l Salary Chemical Repair Electricity Total

1986 1,990 108.1 12.85  107.0 40.05 268.00
1987 5,510 : 35.62 : 110.92 361.63
1988 8,480 § '55.05 é 171.14 441.29
1989 12,000 ? 77.67 f 241.53 534.30
1990 18,400 § 119.09 § 370.35 704. 54
1931 28,000 § 193.65 é 602.19  1,010.94
1992 39,890 § 268.20 é 834.03  1,102.23
1993 52,000 § 342.76 § 1,065.86 1,623.72
1994 63,990 : 417.31 § 1,297.70 1,930.11
1995 75,990 210.7 491,87 § 1,529.54 2,339.11
1996 89,760 : 595.48 § 1,851.75 2,764.93
1997 106,010 : 699.09 § 2,173.95 3,190.74
1998 121,990 § 802.70 § 2,496.16  3,616.56
1999 138,000 : 906.31 é 2,818.36 4,042,37
2000 155,600 : 1,009.92 § 3,140. 57 4,468.19
2001 170,490 § 1,087.56 § 3,382.01 4,787.27
2002 186,500 : 1,165.19 : 3,623.45  5,106.34
2003 202,480 é 1,242.83 § 3,864.90 5,425.43
2004 214,660 é 1,320.46 § 4,106.34 5,426.80
2005 216,000 : 1,398.10 § 4,347.78 6,063. 58

L I A S

.
-
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ANNEX 5603
Page 1 of 2

RARE RESERYOIR WITH P/I, PLAN

COST AND WATER VOLUME STREAMS

Unit: usg 10°
Development scale: 2.5 m?/sec

End of Water volume Capital O&M
fiscal 6 3 cost cost
year No 107 m _
1983 -3 - 34.3 -
84 -2 - 137.1 -
85 -1 - 57.1 -
86 1 0.73 - 0.3
87 2 2.01 - 0.4
83 3 3.01 - 0.4
89 4 4.38 - 0.5
1590 5 6.57 5.7 0.7
91 6 10.22 5.7 1.0
92 7 14.60 - 1.3
93 8 18.98 11.3 1.6
94 9 23.36 11.3 1.9
95 10 27.74 - 2.3
96 11 32.85 1.1 2.7
97 12 38.69 ~ 1.1
98 13 44.53 5.7 1.5
99 14 50.37 5.7 4.0
2000 15 56.21 - 4.5
01 16 62.23 4.3 4.8
02 17 68.07 - 5.1
03 18 73.91 - 5.4
04 19 78.57 - 5.7
05 20 78.84 2.1 6.1
06 21 : 3.1 :
07 22 : - :
08 23 : - :
09 24 - '

—~ to be continued -



ANNEX 5603
Page 2 of 2

Unit: US$ 106

Development scale: 2.5 m” /sec

E?d of Water volume =~ Capital o &M
fiscal 6 3 - cost cost
YEAr _No. 10 m
2010 25 78.84 5.2 6.1
11 26 . . 1.1 :
12 27 : - :
13 28 - : - :
4 29 : - :
15 30 4.0 :
16 31 : 44.7 :
17 32 : - ;
18 13 : - :
19 34 : - :
2020 35 1.1
21 36 . 3.9 :
22 37 : - :
23 38 : - :
24 39 : - :
25 40 : 7.8 :
26 4 : 69.5 :
27 42 : - :
28 43 : - :
29 44 : ~ :
2030 45 : 3.9 :
31 46 : - :
32 a1 5 - :
33 48 ; - :
34 49 : - '

2035 . 50 78.84 - 6.1
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'20 Davelopment si:ole 2.5 mdsec
(2.67)
15} —— -
{2.00) ;
: Developmeni
i
I st stage 0.5 m¥sec
:é 2nd stage 0.5 m¥sec
e .
» 3¢d stoge 1.0 m¥sec
w
> 4 th stage 0.5 m¥sec
~ !
O —-- - §--—- —
w(1.33) %
b 4 1
z 1
’.._
56 ;
5 = At S Sl
0.67) b
| o |
04 883 10 12 4 16
Return on investmenty %
Return on Investment on the Development

ANNEX 5606

{(Rare Plan)
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{2.67)

Development

ANNEY, 5608
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20

15
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& Cos!  increased by
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10

(2.00}

10
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Oemand
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Damend

towly
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¥ estimaled
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ANNEX 5704-01

RARE P/L WITH RARE RESERVOIR PLAN
(FIRST PHASE DEVELOPMENT)

FINANCIAL INTERNAL RATE OF RETURN

: Capital Cost : _ Unit: US$103
No. Fiscal Year ~_F.C. L.C. 0&M Cost  Gross Revenue Net Benefit
1 1983 19,236 27,844 - - -47,080
2 1984 81,521 122,447 - - ~203,968
3 1985 36,0064 56,132 - - ~92,136
4 1986 - - 498 1,251 153
5 1987 - - 673 3,463 2,790
6 1988 - - 821 5,348 4,527
7 1989 - - 994 7,542 6,548
8 1990 5,352 14,871 1,310 11,313 ~10,220
9 1991 5,352 14,871 1,666 17,604 - 4,285
10 1992 - - 2,118 25,146 23,028
11 1993 - - 2,692 32,688 29,99
12 1994 - - 3.422 40,230 36,808
13 1995 - - 4,351 47,713 43,422
14 1996 (R) 5,859 1,866 4,904 53,846 41,217
15 1997 - - 4,937 s4,209 49,272
16 1998 - - . : .
17 1999 - - : : :
18 2000 - - : . 49,272
19 2001 (R) 12,454 4,261 : o 32,557
20 2002 - - 4,937 54,209 49,272
Diséount Rate Net Benefit
% " $110,317
2% +6,154
3 33,195
FIRR = 2.2/4°

‘Remarks: (R) stands for Repiacément Cost



ANNEX 5704-2

90°1C 088°2 : : : : : : 2002 0z
$92°07 9L0°¢ : : m : : : 1002 6T
82861 £60*% : : : : : : 000z 81
78891 6£0°5 : : : : : : 6661 LI
000°8T 126 - : . . : - 86T 9T
L8T°LT vEL9 176°¢T : LE6 602746 : 006°62 1661 4T
TEE'OT . 090°L 166°¢2 m 706y 9v8gs : 00L°67  966T T
- 60£°0T 29L°L TL0°8T : 166%y ELLELY : 056492 €66T €T
§90°g ACAL L5711 : 2ThE A : 06122 v66T 7T
988w~ 620%6 Sw9‘y : 269°2 989°2E : 0£0‘8T €661  TT
0TI~ 1856 £2£°7 - : 811°2 9YT5T : 0g%€T 66T 0T
899481~ $EZ°6 £I%*6 - : 999°1 70941 : 0TL6 66T 6
9H0°67-  869°6 8YE s T- : 0TET STETT : 0%2°9 066T 8
26692~ 621401 - £08*8T~ : 966 Z95%L : 09T*% 686T £
69E°TE= 9501 280z~ : 128 89E°s : 0562 886T 9
civiee~ Z16°0T 195°22- : €L9 £97°¢ ' 016°1 L86T %
798455~ ¥9Z 11 8657z~ 166452 86% 162°1 (£18°18)9°¢T 069 986T
- - - - - - - - 861 €
- - - - ~ - - - v86T T
- - - - - - - - £96T T
. : UOTILTIDRACIT 3ISOD WNQ  BOIES aA92TM
PWOIUT 39N wwwwmmmw mnowwmuwwwwnm 857adARY 2UTITIAGH maosnmbmm nwmwmnwwwwwww memﬁwwwwz Ie9L . "ON
Taexadp .
WOHWmD 13Tup]

(INRIOTIAZC ISVEL ISYIL)
NYId IOANASTN ZNVY HIIM 1/4 THVY ¥0J SINTWIAIVLIS IWOONI J3LDALO¥d



ANNEX 5704-3

zo0z
X007

0002
6661
9661
4861
9661
$661
w66t
re6t

2667

661
0661
6861
1:134
{867
9867

meeT

4.1

9oz TI0°6LT 192708 166*81 19T 088°Z - - : - - K 3
CEL°BET  LTLUTC E1705: 695°9T  9:0°¢ - - m - - w w
02 191 : §9L4LT I65°CT  L60%w - - : - - m w
aho.mwﬁ W st Lt 90L°2T  6£0%C - - : - - m w
I5T90T w sortit 7TRTL1T6US - - w - - w M
$T9'zL - LzEIE | Gweter 1101t weety - - T 6y - Co- : Hum“nu
860°17 . fBL'1E 66T°LT - . 66O°OT 090%¢ - - Tv6"gn - - W 1657z
S geTieT ST LT L68'6  T9L'e - . ey - - m 120*81
B76°91= 69961 66141 FATAT B A LA - - 808 9T - - w o TT
grtT 165%%6-  cestrr 651°41 otT'e 620%6 - - s66'6; = - : el
ZUCT - wEvtbT 6986 - 6ST'T RLS'L  TES"6 - - 820°C2 - - m cze7 -
866°0 €0E'S6= 6 = 0OZ9E A VR B 1 A3 TBU9T  TSCHE TOTMC  Te'l  zeets M gtete -
92970 79T55~  916°5 = 007°9C 629 969%6 TEvT ISEYS . 9zzt0f retel  f6e's : gveeT-
o170 WQijq. 6TU6 = L2661 8 62107 - - 8759 - - w 0881~
€820 TYRTEE~  OSYTIT-  L46°ST ZevtS  Cwgot . - 250y - - m %28°07-
ST Teraz LBT'ET  6°ST U $90%C  §T6%0T - - 064°7 - - : 195422
Lo0o VLT NITET- fL8'S1 R AL B Tt A o4 - - §6¢ - - TI6ENST L e6ster-
- o 0 9T Z6 - - TS wWOT9L SCT'TE TS v00tse - -
- ) ) 296*coT - - LTIT 12SUT8 996°R0T LTI 26T - -
- 0 0 080 L% - - 8T SET'6T 0B0'Lw . MBI 9tzeet - -
1PdIoUTdg J88433u] Aouesdny Adusaang
¥eara0y pug Wewy U uopseworTddy ' Te307  uBraaeg  edanog A3fnbg C ueonq s IWBLIVT
BOTAINS 1G3Q DT YY)  ewasIu] 3595 TR TEIOL Judmuzeacd ultedos uoyawpdeadeg Baofeq 20000y Jway

2 1-%3

2ITALDS JQeg

noﬁmwb EE 1)

(INEKJOTIATQ FSYHA ISULL NVIL MIOANISTE TIVM HIIM 174 TV H04 MOLL HEVD QaLORCONS



Mo,

T R o S T T = S s
Y R T T N

WO N S W N e

RARE P/L WITH RARE RESERVOIR PLAN

(FULL DEVELOPMENT)

FIRR CALCU

Capital Cost

LATION

©ANNEX 5705

Remarks s

Fiseal Year F.C. - CL.C. 0&M Cost  Gross Revehue Net Benefit
1983 19,236 27,844 - - -47,080
1984 81,521 122,447 - - ~203,968
1985 36,006 56,132 - - 92,136
1986 - - 498 1,251 753
1987 - - 673 3,463 2,790
1988 - - 821 5,348 . 4,527
1989 . - - 9%4 7,542 6,548
1990 5,352 14,871 1,310 11,313 -10,220
1991 5,352 14,871 1,666 17,604 - 4,285
1992 - - 2,118 25,146 23,028
1993 4,067 17,417 2,692 32,688 8,512
1994 4,067 17,417 3,422 40,230 15,324
1995 - - 4,351 47,713 43,422
1996 (R) 5,859 1,866 4,952 56,584 43,907
1997 - - 5,636 66,646 61,010
1998 4,067 8,632 6,415 76,690 57,576
1999 4,067 8,632 7,302 86,752 66,751
2000 - - 8,311 96,814 88,503
2001 (R) 12,454 4,261 8,834 107,185 81,636
2002 - - 9,390 - 117,247 107,857

. D13c§un§ Réte ﬁét Benefdit
0% | +254,455
Y +39,432°
43 -2,225
PIRR 3.95%
(R)-étéh&s'foriﬂeplaﬁemenf Cost
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ANNEX 6506

MINISTRIES AND AGENCIES INVOLVED IN
COMMUNITY WATER SUPPLIES

The Nairobi City Council is responsible for the water éupply
and scwage systems of Nairobi.

Five municipalities and two county councils operate their vrbkan
water supply systems under the direction of the Ministry of Local

Government,

Several hundred small rural water supply schemes are operated by

© county councils,

The Kenya Railways operates about 100 water schemes supplying

staff houses and adjacent villages.

The President's Office plans and budgets water supplies for
new settlement areas, usually with the Water Engincering De-

partment of MOWD as the.exécuting agency.

The Ministry of Cooperative Development administers government

‘grants to all self-help schemes in rural areas.-

“The hinistry of Health is responsible for potable water supply

gvality surveillance from the community-health point of view. °
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ANNEX 7105 -
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MAIN FEATURES OF THE SECOND MZIMA PLAN AND THE RARE PLAN

Second Mzima

Ttems Plan Rare Plan
Development Scale (m3/s) 1.2 2,5
Dam and Reservoir
Catchment Area (km?) 4,050 1,500
Type of Dam Rockfill Rockfill
Height of Dam {m) 34 ' 33
Reservolr Effective Storage (10%n3) a1 27.6
£111 Volume (10%n>) 450 380
Design Flood (u’/s) 1,550 1,305
Diversion Canal
Length (km) - ' 40
" Excavation (103m3) - 1,339
Capacity (mals) - 13,3

Water Supply Facilities
Raw Waterx Main P/L

Diameter (ma) & Length (km) - 1,500mm - 4.5km
TransmiSsidn Haih P/l 7 |
Diameter (rm) & Length (km) 1,350mm -~ 86km’ l;SOOmm - 51km
: {l,lQOmm ~ 43knm _{1,200mm - 18ku
_ 1,000mm - 88km 1,000mm -~ 9km
Pumping Statien‘(unit)' : : . - '
Treatment Plant (@55,000m3/d)(un1t) - 5
Costs/l ,
Bconomic Cost (US$ miliion) _ 270 274
Forelgn Cufréncy Portion 163 123

Local Currency Portion . : 107 151
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Page 2 of 2
Y Second Mzima
_EEQE Plan Rare Plan
. O £ PO 1
Financial Cost (US$ miliion) 421 452
Foreign Currencf Portion 214 164
Local Currency Portion 207 288
/3 ' C
O5M Cost‘*(Economic)(US$103) 101 6,064
Vi. Evaluation /
o ' 4
Retugn on Investment —{%) 5.5 8.3
/5 -
FIRR = (%) 3.4 4.0
1 Excluding replacement cost.
/2 Excluding replacement cost and interest during construction.

/3 Under full supply conditions.

"J4  When the estimated water rate of 5.6 KSh/m> 1is applied to evaluate
the water at the outlet of distribution reservoir.

conditions as mentioned in /4.

/5 Nhen the water rate of 13.6 KSh!m is applied under the same
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