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Coast Province
Socio Economy Prifiles

Coast Province has an total area of 83.6 thousand km? or 14% of the national total. Most
of the land is of medium and poor potential and mainly of range potential. Of the total
provincial area, 28.5 thousand km? or 34% is reserved area for uses such as national parks
and reserved areas. The rest, 54.6 thousand km?2 or 66%, is habitable area where the
people carry out their daily activities. The district population distribution was as follows:

Code Dislrict Arca Population in 1990  Density
(km?2) (1000) - {persons/km?)
310 Kilifi 12,523 654 52
320 Kwalc 8.322 409 49
330 Lamu 6,814 61 9
340 Mombasa 275 480 1,745
350 Taita Tavela 16,975 215 13
360 Tana River 38,694 138 4

In 1990, 1,956 thousand people or 8§.6% of the national population were living in Coast
Province. Its population distribution by district is shown in the above table.

The urban population numbered 607 thousand or 31% of the total provincial population. It
was distributed into 16 towns in six Districts as follows: one municipality with 480
thousand of urban population in Mombasa; five towns, 62 thousand, in Kilifi; three towns,
15 thousand, in Kwale District; two towns, 12 thousand, in Lamu, three towns, 27
thousand, in Taita Taveta; and two towns, 12 thousand, in Tana River. Among these
towns, the top 10 towns in terms of urban population were Mombasa, Malindi, Kilifi, Voi,
Taveta, Lamu, Msambweni, Hola, Martakani and Kwale in that order.

Mombasa is the largest town in the province, which functions as the provincial capital, It
also functions as an international port and tourist centre for the whole coastline and has a
well developed industrial and infrastructural base including an international airport.
Besides, district headquarters of the other Districts are Kilifi in Kilifi District; Kwale in
Kwale; Lamu in Lamu; and Wundanyi in Taita Taveta; and Hola in Tana River,

The main subsistence crop is maize, although the coast is not a good maize area. In the
flood plains of the major rivers, rice is cultivated, often with rudimentary irrigation. The
most notable cash crop along the coast is coconut and cashew nuts. They provide the
greatest share of cash crop income in Kilifi and Kwale Districts. In the cooler environment
of the Taita Hills coffee and vegetables are produced.

Mombasa ranks as the most industrialized town in the province. It is also the second
largest industrialized town in the country, following Nairobi. Besides, Voi, Malindi
Town, Lamu Town, Changamwe and Tezo are also listed up as industrialized towns in the
province, although there are few major manufacturing establishments in these towns.



Coast Province recorded K£918 million at 1989 constant prices or 12% of GDP, according
to the Study Team's estimation explained in Chapter 5 of Sectoral Report "A". Mombasa
recorded the largest GRDP in the province. It was estimated at KE691 million or 8.9% of
GDP. Mombasa also recorded the largest GRDP per capita in the province, It was
estimated at K£1,441 in 1990, which was 4.2 times of the national average. GRDP per
capita of the other Districts recorded were as follows: K£348 or 1.02 times in Lamu,
K£217 or 0.54 in Taita Taveta; KE174 or 0.51 in Kilifi; K£85 or 0.25 in Kwale; and K£74
or 0.22 in Tana River. ‘

Surface Water

In the Coast Province, a relatively wet and narrow tropical belt lies along the Indian Ocean
coast. Along the coastline, south monscon causes a maximum monthly rainfall and about
30% of annual mean rainfall occurs in May. Behind the coastline large areas of semi-arid
and arid land stretch. In these areas, double maxima of monthly rainfall occur in April
during the Long Rains and in November during the Short Rains. Annual mean rainfalls of
semi-arid and arid lands were estimated at 600 mm and 350 mm, respectively.

Tana and Athi rivers flow through the semi-arid and arid land of the Province and discharge
- into the Indian Ocean. Streamflow losses from the rivers are generally caused by water
abstraction, seepage along river channel and evaporation from river surface. The other
perennial rivers in the Coast Province are the Tsavo River, the Lumi Rlver, the Voi River,
and small rivers along the coastline,

(1) Mombasa District
Water demand in the Mombasa District which is the second largest urban center in

Kenya was estimated at 98,100 m3/day (1.14 m3/sec) in 1990 and 200,600 m3/day
(2.321 m3/sec) in 2010. The present water SOurces are;

(Unit:m3/day)
Water Supply System Supply Ratio
1.  Mzima pipeline 34,560 (42%)
2. Marere pipeline 9,150 (11%)
3. Sabaki pipeline 35,000 (42%)
4.  Tiwi boreholes ' 3,890 { 5%)
Total _ 82,600 (100%)

Present water supply capacity is insufficient for the demand in 1990, To cope with
such a serious problem, the second Mzima Pipeline is being studied by NWCPC.
Two potential damsites, Mwachi and Pemba dams, were identified to supply
additional domestic and industrial water to Mombasa. The extension of Sabaki
Pipeline is proposed 4s the alternative for the above dams.
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Kwale District

The District receives the heaviest annual rainfall of more than 1,200 mm in the
Province, Small forests are scattered in the plateau along the coastline and form

groundwater reservoirs. Several springs emerge at the fringe of those forests.

However, the spring water quality is sometimes not suitable for drinking water.
Although small perennial rivers supply the domestic water, their runoff is almost
dried up in the drier months. Main water source for domestic and industrial uses
depends on the development of boreholes.

Taita Taveta District

Water source in the district depends on springs flow. Major springs are (i) Mzima
Springs, (ii) Njoro Springs, and (iii) small springs around Wundanyi,

The discharge of Mzima Spring is estimated at 4.3 m3/s without seasonal
fluctuation. It supplies a stable discharge to Tsavo River and precious
augmentation of river flow to the Athi River. At present, the Mzima Pipeline
which is about 240 km long supplies 0.43 m3/s domestic water from the Mzima
Springs to Mombasa.

Njoro Springs which are organized into a major spring and a few small springs
emerge in the vicinity of Taveta town. The discharge is estimated at 2.6 m3/s in
total. At present, the spring water is utilized for irrigation.

Small springs around Wundanyi emerge at the fringe of Taita Hills, Mean annual
rainfall of more than 600 mm was recorded in the area. Relatively fertile land and
forest extend in and around Taita Hills. The springs form the Voi River which is
the only perennial water source for Voi town. The river flows to the east but
eventually dries up in the semi-arid land between Voi and Mombasa. The river
emerges again in the coastline as the Rare River.

Kilifi District

The lowest reach of the Sabaki River lies in the center of the District. At present,
Sabaki Pipeline is the only surface water source for the District. The pipeline
extends to Malindi, Kilifi and Mombasa. Since the capacity of the existing pipeline
does not meet the demand in 2010, the MOWD carries out survey of exploratory
shallow well and boreholes along the Sabaki River for the extension of existing
pipeline and the future development of irrigation schemes,

Tana River District
Most of the urban areas in the District are located near the main stream of the Tana

River. The river runoff is the main water source for the District. A few existing
irrigation projects were started along the Tana River. At present, Tana Delta



Irrigation Project is at the construction stage, In the rural areas, there are no
perennial surface water sources. Boreholes with a combination of water harvesting
are required. '

(6) Lamu District

In the District, the Lamu Island is the major demand center of the domestic and
industrial water demand. At present, the development of boreholes is being carried
out by MOWD, However, the development yield of boreholes is quite limited even
adding the yield of water harvesting. The water transfer scheme from the lower
reach of the Tana River is proposed meeting the domestic and industrial water
demand in 2010,

Geology

The geology is diversified, consisting of rocks whose age range from Pre-cambrian to
recent, Four divisions can be recognized: the Cenozoic, Mesozoic, and Paleozoic
sedimentary rocks, and Pre-cambrian metamorphic basement rocks.

Physiography

The physiographic units are chiefly related to the main sedimentary rocks, the Coastal
plains, Duruma-Wajir Lowlands, Coastal ranges, Low Foreland Plateau, lying to the West
of the coast plain.

Groundwater

The Pleistocene reef complex sands having the highest potential contain an unconfined
aquifer at shallow depth along most of the coast. High-yielding boreholes and wells tap
Tiwi aquifer in the Mombasa-Ukunda area on the South Coast and at Kikambala and
Vipingo between Mombasa and Kilifi, North of Kilifi the well fields are lower and the

water quality deteriorates. Lamu Island extracts water from sand dunes along the southern
shores of the island.

The hinterland lacks adequate surface and subsurface water resources. Shallow aquifers
exist in weathered or fractured rocks and STDA and KWAHO projects are undertaking the
introduction of shallow wells with handpumps.

(1) Kilifi District
The average boreholes yield in the District is 6 m3/hr, but the yields may actually
vary fromnil to over 38 m3/hr. The average borehole depth is 71 meters. The

average rest level of the water in boreholes is 28 meters.

The Cainozoic sediments of the coastal region have greater groundwater potential
than the Kartro rocks further inland. The sediments having the highest
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groundwater potential are the Pleitocene reef complex sands an unconfined aquifer
at shallow depth along most of the coast. High-yielding boeholes and wells tap this
aquifer at Kikambala and Vipingo between Mombasa and Kilifi. North of Kilifi the
well yields are lower and the water quality deteriorates,

Kwale District

Kwale District lacks adequate surface and underground water resources, There are
only two reliable surface water sources both of which are to the north of the
District. Several seasonal springs from the Shimba Hills catchment area and few
seasonal rivers in the south are the other sources of water. These springs have
varying degrees of reliability and salinity as they flow towards the Indian Ocean.
Pumped water supply schemes in the Shimba Hills area based upon these springs
and rivers, together with groundwater in the coastal sedimentary formation, serve
as temporary solution to water problems.

In addition to springs and rivers, there are number of earth dams across the district
especially in the hinterland area for ranching purposes. These dams are however
unprotected and many are silted, seasonal and are used mostly for watering
animals. Past experience has shown that, because of unreliable rainfall, most dams
in the hinterland sometimes fail to fill up during the rains. Such dams should either
have fairly large catchment areas above them or a large number of smaller dams
should be constructed.

Water is therefore a priority problem for many communities and especially in the
hinterland where women have to travel very long distances to fetch water from
dams in the dry season. SIDA and KWAHO are currently undertaking the
introduction of community owned handpumps along the coastal zone and
rehabilitation of dams in the hinterland. The project has already had some impact.

Lamu District

Much of the water for human and livestock consumption is obtained from sub-
surface sources. Lamu Island, which has the most modern water supply system in
the District, extracts its water from sand dunes which run for approximately 15 km.
along the southern shores of the island. The source is recharge by rain water. Its
reliability therefore depends on the reliability of rainfall,

Much of the water for household use is from shallow wells. Djabias (underground
water tanks) are common all over the District. Most of the ground water sources
are saline. Some parts of Lake Kenyalta area are supplied by water from Lake
Kenyatta.

Supply of fresh drinking water for humans and livestock is a major constraint to
economic development in the area. Major sources of drinking water supply are
traditional water catchment (djabias) which are scattered all over the District; most
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of these require renovations. There are also underground wells, mainly in the sand
dunes in Lamu Island and Mkokoni, and Lake Kenyatta which is a fresh water lake.

The Lake Kenyatta water supply in Mpeketoni should be expanded to cater not only

for Mpeketoni township but also neighboring sub-towns. The current expansion of
Lamu Island Water Project is expected to solve water problems in Lamu Island and

‘Mokowe Townships.

Mombasa District

Water from these sources is drawn by gravity and piped to the four major water
supplies in the District. Despite the four sources being fully operational, Mombasa
District still experiences shortage of water due to high demand of the increasing
population and industries. There is also a continuing problem of machine damage
due to siltation. The water supply line from Marere Springs to the southern
mainland is at its maximum extension and may not be ekxpanded further for a while.
There are also a few™ shallow wells used for irrigation and religious purposes in
Likoni, The water is used for domestic industrial and livestock purposes. About
42,589 households are served by these water supplies.

Mombasa District receives its water supply from neighboring districts, that is,
Mzima springs in Taita Tavita District, Marere River and Tiwi boreholes in Kwale
District, and Sabaki River in Kilifi District. These are distributed through four
major water supplies in the District, which are Mombasa, Changamwe, Kisauni and
Likoni, Apart from these there are few wells mostly run by womens' groups
scattered around the District. These so far have proved inadequate in serving the
population and the existing hospitals, schools and industries. The worst hit areas
are Island and Changamwe Divisions, where the largest number of infrastructures
facilities are located because they have the largest share of population. With the
steady increase in population a corresponding increase in water should be pursued.

Taita Taveta District

Water is the most important development input in any given country, The use of
water to sustain agricultural growth; to support domestic stock and game animals;
for human consumption and industrial processing in the district should be planned
in a comprehensive way as the same resources may be put 1o any or all of these
uses at the same time.

Provision of water in the lowlands of the District has been constrained by the
availability of permanent water sources such as rivers and lakes. The Taita Hills
and the hillslopes have enough water sources which need to be tapped in order to
extend water facilities to the nearby lowlands. Although there are many water
projects in the District, the major ones are reflected in the infrastructure inventory.
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(6) Tana River District

There are potential water resources although most of them have not been tapped.
The River Tana is the greatest source of water for domestic use and irrigation.
During the rainy seasons, seasonal rivers (Kokani, Galole, Hirimani, etc.) flood
and can be tapped for use during the dry weather. There is also a potential for sub-
surface water resources. Although sub-surface water is scarce and salty, efforts
should be made in future to establish the actual potential. A few surface dams have
been constructed to arrest some of the rain water. The River Tana has been a major
threat in floods and terrain around it is susceptible to soil erosion. Efforts to
control the river have been made and will be intensified in future.

Aquifer characteristics by district

District Elevation Tolal Waier - level Yield Diraw
code name {m} depth{m) struck(in) resi{m} {m3/hr) down(m)
310 Kilifi 122.62 70.83 47.17 28.24 5.90 14,29
320 Kwale 217.2 G2.75 38.39 19.97 5.17 11.55
330 Lamu 56.5 52.71 13.75 12,00 9.22 2.00
340 Mombasa 42,12 63.04 28.95 20.05 7.74 6.94
350 Taita Tavcia 752.08 74.78 49.57 22,76 7.54 26,57
360 Tana River 177.11 123.73 95.00 87.83 2.33 24,25

Groundwater development plan and cost by district

District Proposed number Proposed number Proposed cost
code  nameg Drinking Livestock {million) {million)
(B/H+D) {S/W+H) {B/H+DN {S/W+W) USs
310 Kilifi 54 526 47 482 314 40
320 Kwale 69 498 68 504 41.1 52
" 330 Lamn 15 43 32 293 14,8 19
340  Mombasa 0 0 0 0 0.0 0
350  Taita Tavela 24 190 33 205 17.6 22
360 Tana River 22 179 56 649 27.3 34

Irrigation Development Possibility

Irrigation development possibility as of 1990 was roughly checked through comparing
estimated irrigation potential area and present irrigation area (existing area + future
development plan) as shown in following table.

Code 310 320 330 340 350 360
District Kilifi Kwale Famu Mombasa Taita Taveta | Tana River
Availability Q ®) 0 d O x
note : X There is no area lor irrigation development
N There is some arca for irrigation development (less than 500 ha)
O There is more area for irrigation development (less than 5000 ha)
@ There is ntore than enough arca for irvigation develapment (mare than 5000 ha)
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Fig.

Cowe Location Peopulation
311.1 Kaloleni 18921

311.2 Kayalungo 2,562
311.3 Mariakani 18,600

311 .4 Mwarakaya 15,467

314.5 Chonyi 15,318

311.6 Rabai 20,087

314.7 Ruruma 19,084

311.8 Kambe Ribe 10,184

3118 Jibana 9423

312.1 Ndingiria 12,159

312.2 Bamba 13,948

312.3 Ganze 10,850

312.4 Kauma 9,560

3125 Soakoha 6,563

3128 Vitengeni 12,348

3131 Roka 14,935

313.2 Tezo 26,892

3123 Takaungu/ifavuani 13,805

31534 Junju 12,753

313.5 Miwara 15,530

314.1 Chakama 1,783

314.2 Jilore . 6,178

314.3 Gade 17,137

314.4 Malindi Town 28,841

3345 Qanda 18,781

d14.6 Magarini 12,846

314.7 Dagamra 4,201

314.8 Garashi 3,437

314.98 Baricho 3,780

314 A Marala 4,871 "14
3148 Fundistia 20,308 310 Kilifi THE STUDY
314.¢ Adu 5,788 ON

THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY
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1. Sodo-Econutﬁic Profile : 310 Kilifi Disurict.

§-1 Population Projection (Unit:1000%
Land 1990 2000 2010
Code Location Arca  TownName = serveess s e e e car e s e
(sg.fm}) Total Urban Rural Total Urban Rural Towl Urban Rural
210  Kilifi Disirict 12,417 6541 621 35920 8972 1595 7377 1166 2696 B96.6
311.1 Kaloleni 98 Kalolemi 297 - 27 379 08 370 462 1.2 450
311.2 Kayafungo 206 337 - 337 419 - 419 510 - 51.0
311,3 Mariakani 268 Mariakani 312 76 236 489 194 294 689 331 358
3114 Mwarakaya 117 23.1 - 231 287 - 287 349 - 349
3115 Chonyi 114 22.8 - 228 285 - 285 146 - 346
311.6 Rabai 64 Mazeras 313 - 313 396 06 350 482 08 474
311.7 Ruruma 94 28.5 - 285 355 - 355 431 - 43.1
311.8 Kambe Ribe 70 15.2 - 152 189 - 189 230 - 23.0
3119 Jibana 31 14.1 - 141 175 - 175 213 - 213
312.1 Ndingiria 1,269 18.1 - 18.1 226 - 228 215 - 215
312.2 Bamba 205 Bamba 20.8 - 208 263 04 259 320 05 315
3i2.3 Ganze 186 16.2 - le2 202 - 202 245 - 24.5
312.4 Kauma 99 143 - 143 1738 - 178 216 - 216
312.5 Sokoke 150 9.8 - 98 122 - 122 148 - 14.8
312.6 Vitengeni 690 18.4 184 230 - 230 278 - 219
313.1 Roka 11 223 - 223 278 - W8 337 - 33.7
3132 Tezo 317 Kilifi 439 125 314 711 320 391 1019 544 475
3133 Takaungu/Mavueni 105 20.6 - 206 257 - 257 312 - 312
3134 Junju 83 19.0 19.0 237 - 237 288 - 28.8
313.5 Miwara 73 249 - 247 307 - 307 374 - 37.4
314.1 Chakarna 1,434 27 - 23 33 - 3.3 4.0 - 4.0
3142 Tilore 109 Kakoneni 92 - 9.2 117 02 115 143 03 140
3143 Gede 141 Watarmu 244 21 223 332 54 2718 429 9.1 338
3144 Malindi Town 86 Malindi 450 367 83 1043 939 104 1724 1598 126
3145 Ganda 508 29.5 - 295 368 - 368 447 - 44.7
3146 Magarini 209 Mambrui 224 32 192 307 68 239 395 105 290
3147 Dagamra 70 64 - 6.4 8.0 - 5.0 9.7 - 9.7
3148 QGarashi (i 5.1 - 5.1 6.4 6.4 7.8 - 78
3149 Barcho 688 56 - 5.6 7.0 - 7.0 8.5 - BS5
314.A Marafa 228 73 - 7.3 9.1 - 9.1 11D - 11.0
314.B Fundisha 410 303 - 303 317 - 317 459 - 459
314.C Adu 3,817 8.6 - 86 108 - 10.8 131 - 131
1-2 GRDP Projection
Item 1990 2000 . 2010
1) GRDP (¥.Pound million) 114.1 226.5 3403
Percentage to GDP 1.5% 1.6% 1.7%
2) GRDP per Capita (K. Pound) 174.5 252.4 201.8
Ratio to GDP per capita 0.51 0.56 0.58
Urban (K.Pound} 620.6 457.0 413.9
Rursl (K. Pound} 127.6 208.2 255.0
1-3 Present District Profile (1990)
1) Agricultural Production (1989) 3) Water Supply Schemes in Service Centre
Product Production  Unit Piped system 41
----------------------------- Communal water points 0
Maize 57,600 tons Other sources 5
Sorghum/Miller 7 tons
Potalo 1,808 tons 4} Educaticnal Facilities
Rice 4,672 tons Primary schoeol -
Wheat/Barley - lons Secondery school 42
Coffee - lons Institute 13
Tea - tons
Milk 13,713 1ons 5) Medical Pacilities
Meat 1,300 tons Hospital 5
Health Centre 9
2} Number of Manufacturing Establishments (1986) Dispensary 40
Type of Indusiry Number Others 1
Food 12.0 6) Qut-patient of Infective Diseases in Relation
Textile 1.0 to Water Supplies (1983-89 Average)
Wood 1.0 Diarthoeal Diseases 54,883
Paper 2.0 Leprosy 44
Chemical 0.0 Infectious Hepatitis 762
Non-metal 1.0 Biliarzia 14,767
Metal 1.0 Eye Infections 21,242
Machinery 0.0
Others 0.0
Total 18.0




2. Land and resources

2.1 Present Land Use

Unit ; km2
Total Land Water Forest & Agriculture | Other .
Area | Area Area Park Swamp Town |Bamenland]| 1and Land
12,523 12,414 109 2,650 12 412 0 1,204 8,136
2.2 Rain fall
: Unit : mm
Jan. | Feb | Mar| Apr | May| Jun | Jul | Aug | Sep| Oct | Nov | Dec | Annual
24 | 16 50| 117 | 161 | B0 | 62 | 47 | 51 | 61 97 | 72 842
2.3 River Flow
Unit : m3/sec
Gauge Catchment | Mean Low Flow Frequency
Code Area (km?2) | Flow 20% 9% 95% Min.
3LA0S 496 2.3 0.5 0.3 0.2 0.1
2.4 Groundwater
Aquifer Characteristics
Elevation Total Depth|  Water Struck | Level Rest|  Yield Draw Down
(m) (m) (m) (m) {m3/hr) (m)
122.62 70.83 47.17 28,24 5.9 14.29
Safe Abstruction Yield
Unit : m3/year
Borchole Shallow Total
5,353,076 11,788,286 17,141,362
2.5 Agriculture
Suitable Area for Major Crops Unit: km?
Maize Wheat Rice Sorghum Potato Coffee Tea
1,931 0 304 3,442 0 0 0

Area of Irrigation Potential

Unit : ha
Surfce Water Groundwater
Upland Lowland Upland Lowland
4,168 3,522 0 1.2
Livestock Population
Unit: 1,000
Catle Sheep/Goats Camels Donkeys
102.55 128.45 - 0.05
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3 Water Demand Projection

310

Unit: cu.m/day

o, 1990 . 2000 2010
Location
Rural Urban  Livestock  Industry | Rural  Urban  Livestock  Industry Rural ~ Urban  Livestock Industry
Kilifi District 12,3% 8,981 2,821 3,705 16,784 23,49 6,205 40,47 1,762
Kalaleni d 13 57 1,028 1z 105 17 15%
Kayafungo g 15 g g ¢ q
Marinkani 1,099 11 2.844 2,264 4,624 4,96 5,497
Mwarakays { 1 - qQ a ( [
Chonyi q 1 d g q g
Rabal g 14 q B4 ( 1 {
Rursma { 13 i 0 ( (
Kambe Rive { i q [ ]
Tivana jt [ { q i
Ndingiria G G it q q
Bamba G q 52 q 7 d
{Janze q qQ i I .
Kaoma q [t a [l i
Sokcke g [ { [i g
Yiteageni ¢ ( q q q
Roka q 1 q i i Lt
Tezo 1,807 1 297 4,713 53 8,16 159
‘Taknungu/Mavueni { q 0 q |
Junju { q q (! l
Miwara [l t kY q 7 q 113
Chakama { 1 (] q q a
Jilore a 4 g 3t 45 q
Gede 304 1 { 91 1,372 i
Matindi Town 5,307 464 13,831 23,982 1,244
Gands [i 13 i a [4 g
Magarini 462 (i 1,007 1,572 [t
Dagamra [t i { [ aq
Garashi g i d {l q
Baricho a [ i 4 {
Marafa { { a4 q i
Fondisha 14 [t q q ¢
Adu ﬂ { q { (]
4 Action Plan
4.1 Urban Water Supply
Pipe Pump Cost
Urban Name Population] Present Raw Water Source | Fulure Raw Water Source |G/ [line (km) 1ift (m) | 1000 US$
Mariakani 33,100{Mzima pipeline 2nd Mzima P/ 8 2.4 0 4,621
Kilifi 54,500Sabaki pipetine Rare reservoir P 139 70 9,645
Watamu 9,200 Sabakj pipeline E 20.1 ] 5,151
Malind} 159,800|Sabaki Pipcline Sabaki Pipeline & Rare Dam Pl 49 0 64,369
| Mambmi 14,400 Borehole fsmall dam Sahaki river P 5.3 &0 4479
g:gravity p: pump
4.2 Small Scale Irrigation Scheme
Scheme Area |Farmers No L . Type of Imp. Cost _
Name (ha) | (Nos) Division Location Project Agency |million Kshs|  BAsin
Burangi 80 200 Malindi Magarini Trrigation MOA 0.2 1T
Dagamra 48 0 Malindi Garashi Trrigation MOA 1.058 e
Chakama(Prop) 100 ? ? ? Irrigaiton 7 4.1 3HC
Sabakd 12 64 Malindi Malindi Irrigation DB 0492 JHDL
Jilore{Mongotini) &0 120 Malindi Tilore Irrigation MOA 246 aHDL
Nzofuni 0 1 ? 7 Irrgaiton 7 1 3LA
Masheheni 30 ? Malindi Magarini Irri gation MOA 123 7
Magembe(Rarc) o 0 Ganze Kauma Irrigation MOA ? 1
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310

4.3 Large Scale Irrigation Project

Water Cost
Project - Area Water Source Demand (million) Major Crops
(ha) (MCM)| USS | K£
Sabaki Bxteasion 3,000 Sabaki River 173 19.8 24.9 |Rice
4.4 Hydropower Development
Exccuting | Cosy(million) Implementation Schedule

Project Description

Agency USS | KL  |3]oaf 05} 96| 97| 98| 99| 20{ 01| 02] 03] 04 05| 06| 07} 08} 03[ 10

-

4.5 Flood Mitigation Project

* Design ¥t Swdy @ Construction

Project Description

Executing | Cost{million) Implementation Schedule

Agency Uss K£ |93 94 95 o6 97 58 95 203 0)| 02 03 04 0 10

* Design % Swdy @ Conswuction

4.6 Urban Drainage and Ad-hoc River Improvement Projects

Projeet Population | Area (Km2){ Exccuting|Cost (million) Implementation Schedule
Ageney [ USS K£ |93]94}95} 96! 97| 98] 99| 00 01} 02} 03} 04| 05] 06} 07| 08| 09[ 10
Kilifi . 12,500 0.6 MOLG 4.9 6.2 Wl x|oje|e
Malindi 36,100 1.0 MOLG 16 9.6 ve|wel%|e|al@

47 Dam Development Plan

Damsites

Rare

.
- (kmy) O | B m) _(“MCM)‘. (m3s).

& Design % Swdy @ Construction

I'-‘Icig'hl‘ " Cost
m) | (1,000USS)
0,50[ 21J 35,11

FSL | Storuge | Yield

O L IR

WiWawr Supply T:lrrigation [ Power

4.8 Groundwater Development Projects

Proposed Numbers i Cost Implementation Schedule
Drinking Livestock E;ccullng (million) m i ) ' Remarks
(B D) (S/W-+T1} (BHHDY (SIW-+H) B0y ae | ke (03 of of od o of 99t o o1l o od od oo od o7 o) og 10
54 526 47 4820 MOWD/ [ 384 ol ole|lelo Safe water supply
* Design ¥ Slud} © Construction
4.9 Source Development Plan for Rural Water Supply
Source Development Plan Implementation
Distict Program (%)
Surface | Borchole{ Shallow Roof Smaill [ Subsur- [ Sand [ Rock [ Existing Total Up to 2001~
Water Well Catch Dam | face Dam ] Dam | Catch| Pipelins 2000 2010
- Quentity  (m3/d) 765 3857 4,123 3,195 30 31 55 Q 9,449 23,625 189 61.1
- No. of Facilities ) 0 104 1,219 83,244 & 1 11 1] 0 84,595
-Cost (millUS$) 0 13.77 591 50.23 0.04 0.14] @11 0 0 1021
(mill. K£) 0 1737 7.46 63.34 0,05 0.18] 0.14 0 0 88,53

-63-




4,10 Source Development Plan for Livestock Water Supply

310

Source Development Plan Liplementation
Disric Program (%)
Surface | Borehole | Shallow Small Subsur- | Sand | Existing| Total Upto 2001-
Water Well Dam face Dam | Dam | Pipeline 2000 2010
- Quantity (m3/d) 2371 1,255]  2am 8 g 7 39 3925 428 572
~ No. of Facilities 0 47 482 4 5 5 0 543
- Cost {mill.US$) 1] 4.39 2.26 0.0t 0.02] 001 0 6.7
(mill. K£) 0 5.54 2.85 0.01 0.03] 002 0 8.44
4,11 Watering Points in Nomadic Pasturage Area
Asumed No. of
Nomadic | Watering |Executing Cost Implementaion of
Pasturage Ares] Points | Agency | (million) | Walering Points (No.)
(km2) (Nos) USS [KE£  |upto 2000} 2001-2010
7,962 12 MOWD 23 2.8 4 8

5.1 Potential Water Source for Future Development

5 Future Water Resources Developmet Potential and Study Proposal

-64-

Potential Water Schemes
Source for Purpose
Future Development Water Supply Trrigation Hydropower
Baricho Dam W+l Malindi+Mombasa Sabaki -
WiWater Supply Dlerigation T Pawer
5.2 River Basin Developmetn Study
Executing|_Cost (million) Implementation Schedule
Description Agency uss K£  [93]94)95| 96§ 97{ 28] 99{ 06{01{02{ 03] 04| 05{ 06[ 07| 08| 09| 10
Athi River Basin Swidy (Update) TARDA 4.0 5.0 b ket i B R
* Design v Study ® Constrction
5.3 District Water Resource Study
Related Basin Study Executing | Cost (million) Implementation Schedule
Proposed Remarks Agency | USS | KE 193[0a|9s] 96| 97] 98] 99| 00| 03| 02] 03 04[05] 06| 07§ 08} 00{ 10
(WRAI* underway for twa divisions) MOWD 2.5 3.2 b icd ki
¥ Swady

o River Basin Swdy (proposed under separaie programme)

Note :

WRAP sy is underway for panial areas
(two divisions : Bahar and Ganza)






Kwale
District
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Fig.

oo M'

323.80

324.60

Coda Location Population
821.1 Shimba North 13,601

321.2 Waa 6,049 ) - - " - m -

3213 Tiwi 10,287 . LI\ |

321.4 Ngombeni 13,380 ] >

3221 Mkongani 11,246

322.2 Mwaluphamba 10,371 -

2223 Lukore . 4,734

322.4 Majimboni 2,899 d -

322.5 Shimba Hills Nal. Reserve 0

323.1 Kinango Soulh 6,254 " .
' 323.2 Kinango North 8,878

323.3 Kilbele Wast 5,601

3234 Kilbole Easi 11,148
329.6 Puma 11,867
323.6 Morth Sambury - 14,802
423.7 South Samburu 14,705
2238 Ndavaya 5,893 *
323.9 Mwavurmbo 15,475
324.1 Msambweni 15,020 g
324.2 ShirazifFunzi 7.963 ﬂ"
324.3 Pongwe/Kidimy 8,876 2
324.4 Vanga 1,870
* 324.5 Lungalunga 14,022

L

324.8 Mwereni 16,004
3247 Kikoper 26,125 320 Kwale THE STUDY
324.8 Diani 28,303 ON

THE NATIONAL WATER MASTER PLAN
JAPAN INTERNATIONAL COOPERATION AGENCY
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1. Socio-Beonomic Profile : 320 Kwale District

1-§ Population Projection (Unit: 1000)
Land 1950 2000 2010
Code Location Arca  Town Name = ceeeeses s siesn e i wiies ssdssmmen sasmesoa smeeas
{sq.kim} Total Urban Rural Total Urban Rural Total Urban Rural
420  Kwale Distreit 8,255 408.9 147 3942 5232 42,9 4803 6323 655 566.8
421,1 Shimba North 126 Kwale 197 37 160 292 96 196 383 152 23!
3212 Waa 47 12.7 - 127 15.5 - 155 18.3 - 18.3
3213 Tiwi 30 14.5 - 145 117 - 177 208 . 208
321.4 Ngombeni 165 18.8 - 188 229 - 228 211 - 211
3221 Mkongani 183 15.8 - 158 193 - 193 228 - 228
322.2 Mwaluphamba 148 14.6 - 14.6 17.8 - 178 210 - 21.0
3223 Lukore - 96 67 - 6.7 81 - 8.1 9.6 - 9.8
3224 Majimboni 101 4.1 - 4.1 50 - 50 59 - 59
322.5 Shimba Hills Nat. Reser 214 0.0 - 0.0 0.0 - 0.0 0.0 - 0.0
323.1 Kinango South 148 Kinango 8.8 - 8.8 15.1 43 107 184 3.7 12.7
323.2 Kinango Nonh 154 12.5 - 125 152 - 152 180 - 18.0
323.3 Kilibole West 137 7.9 - 79 2.6 - 9.6 113 - 113
323.4 Kilibole Bast 130 157 - 151 191 - 19.1 226 22.6
323.5 Puma 1,301 i6.7 - 167 204 - 204 240 - 24.0
323.6 North Samburu 156 208 - 208 2354 - 254 300 30.0
323.7 South Samburu 1,081 20.8 - 208 254 - 254 290 - 299
323.8 Ndavaya 875 8.3 - 83 101 - 0.1 119 - 11.9
323.% Mwavumbo 268 21.8 - 218 265 - 265 313 . 313
324.1 Msambweni 132 Msambweni 222 B4 138 386 218 168 543 345 198
324.2 Shirazi/Funzi 49 it2 - itz 137 - 137 1al - 16.1
324.3 Pongwe/Kidimu 155 12.5 - 125 152 - 152 180 - 18.0
3244 Vanga 25 26 - 26 32 - 3.2 38 - a8
324.5 Lungalonga 213 Lungalunga 223 26 197 207 56 240 365 31 284
324.6 Mwereni 1,165 22.4 - 224 213 - 213 32 - 322
324.7 Kikoneni 350 354 - 354 431 - 431 509 - 509
324.8 Diani 206 Ukanda 400 - 40.0 502 1.5 487 594 19 515
1-2 GRDP Projection
Ttem 1950 2000 2010
1) GRDP (K.Pound million) 347 39.9 87.1
Percentage to GDP 0.4% 0.4% 0.4%
2) GRDP per Capita (K.Pound) 84.8 114.4 137.8
Ratio to GDP per capita 0.25 0.25 0.27
Utban (K.Pound) $82.9 572.6 574.0
Rural (K.Pound) 551 71.6 87.4
1-3 Present District Profile (1990)
1) Agricultural Production (1989} 3) Water Supply Schemes in Service Centre
Product Production  Unit Piped system 12
--------------------------------------- —-ee Communal water points 6
Maize 43,395 1ons Olher sources 16
Sorghum/Millet 140 tons
Paotato 4,032 tons 4) Educational Facilities
Rice 1,053 1ons Primary school 228
Wheat/Barley - lons Secondary school 20
Coffee - tons Institute 9
Tea - tons
Milk 1,155 tons 5) Medical Facilities
Meat N.A tons Hospital 4
Healih Centre 5
2) Number of Manufacturing Establishiments (1986) Dispensary 27
Type of Industry Number Others 0
Food 3.0 6) Out-patient of Infective Diseases in Relation
Textile 0.0 to Water Supplies (1985-89 Averape)
Wood i.0 Diarrhoeal Diseases 19,365
Paper 0.0 Leprosy 48
Chemical 0.0 Infections Hepatitis 482
Non-metal 0.0 Bilharzia 12,238
Metal 0.0 Eye Infections 10,134
Machinery 0.0
Others 0.0
Tatal 4.0
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2. Land and resources

2.1 Present Land Use

2.2 R_ain fall

2.3 River Flow

2.4 Groundwater

2.5 Agriculture

Unit : km2
Total Land Water | Forest & Agriculture | Other
Ares Area Arca Park Swamp Town jBarrenland| [and Land
8,322 8,257 63 792 0 486 0 1,000 5,979
Unit : mm
Jan | Feb | Mar| Apr | May| Jun | Jul | Aug | Sep| Oct [ Nov | Dec | Annual
36 19 62 120 | 149 | 60 49 47 48 80 108 | 79 862
Unit ; m3/sec
Gange Catchment | Mean Low Flow Frequency
Code Area (km2) | Flow 80% 90% 95% Min.
3KC04 145 1,2 0.2 0.1 0.0 0.0
3KG01 2,388 4.6 2.1 1.8 1.6 1.3
IMAD3 8,619 6.5 1.6 0.8 0.7 0.4
Aquifer Characteristics
Elevation | Total Depth| Water Struck [ Level Rest]  Yield Draw Down
{m) (m) (m) {m) {m3/hr) (m)
217.2 62.75 38,39 19.97 5.17 11.55
Safe Abstruction Yield
Unit : m3/year
Borehole Shallow Total
5,363,595 7,478,533 12,842,128
Suitable Area for Major Crops Unit: km2
Maize Whent Rice Sorghum Potato Coffee Tea
1,366 0 937 2,471 0 0 0
Area of Irrigation Potential ,
Unit: ha
Surfee Water Groundwater
Upland Lowland Upland Lowland
1,969 1,969 52.4 49.2
Livestock Population
Unit; 1,000
Cattle Sheep/Goats Camels Donkeys
23%.67 222.43 - -
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3 Water Demand Projection

320

Unit; cu.m/day

e W W W e W e W W T T e = A L

Location 1930 2000 2010
Rural  Urban  Livestock  Industry | Rural Urban  Livesiock  Industcy | Rumsl  Urban  Livestock Industry
Totle Dlatics i 2,124 ' 172 6,314 ' 7983 652 459
Shimba North 535 1,41 2.281
War g q.
Tiwd [ [¢
Ngombend q i
Mikongani i [i
Mwaluphamba d q
Lukore ( a
Majfimboni Q g
Shimiba Hills N. Reserve { (]
Kimngo Sounth i 641 261
Kinango North i 0
Kilibole West g d
Kilibole East a 4
Puma { a
North Sambuna i [t
South Sambura { i
Ndrvayz i i
Mwavumbo i i
Msarbweni 1,215 5 3,21 5,174 152
Shirazi/Funzi {l 5 [t 152
Pongwe/Kidimu ! q q
Vinga { q [
Lungalungs 376 5 8 1,219 159
Mwereni g g a
Kikoneni q {
Diani { 215 289 g
4 Action Plan
4.1 Urban Water Supply
Pipe Purmp Cost
Urban Name Population| Present Raw Water Source | Future Raw Water Source |6/ |line (km)| 1ift (m) |1000 US$
Kwila 15,200| Marere spring Marere pipeline p 7.8 200 4,155
Kinanga 35,800 Marere pipeline Margre pipetine p 18.7 130 4,773
Msambweni 34,500| Borcholes Bareholes + Mkummuji river p 375 40, 45479
Lungalunga 8,200| Doreholes Umba river p 13 40 2355
g: pravity p; pump
4.2 Small Scale Irrigation Scheme
Scheme Area |Farmers No . . Type of Imp. Cost )
Name (ha) (Nos) Division Location Project Agency |million Kshs Basin
Pongwe 15 40 Matuga Tiwi Irrigation MOEF A 0.615 K
Semkube 26 1 Matuga Tiwi Irrigation MOEA 1.066 K
Milalani 30 200 Msambweni Msambweni Drainage M.OFA 1.23 K
Majareni 30 100 Msambweni Pongwe Drainage MOFA 1.23 K
Mszmbweni 32 120 Msambwenl Musambweni Irrigation MA 1.512 XK
Vanga(Ext.) 400 7 ? b Irrigaiton ? 16.4 K
Mhaka 25 30 Msambweni Kinondo Irrigation MOF A 1.025% 7
Msambeai [b] 0 7 bi Irrigavion 7 ? ?
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4.3 Large Scale Irrigation Project

120

Water Cost T
Project Area Water Sonrce Demand [ {million} Major Craps
(ha) (MCM) | _USS K£
4.4 Hydropower Development
. L Executing | Cost(million) . Implementation Schedule
Project Description Agency | USS | K£ |99} 94|9s| o] 97) 98| 99] 20} o1 02] 03] 0] 0] a6) 07] cu] 0910
. * Design ¥ Study @ Construction
4.5 Flood Mitigation Project
. o Exeeuting | Cosy(million) Implementation Schedule
Project Deseription _ Agency | USS | KE | o o] od o of of o9 of of o of o of of of off o
* [esign ¥ Swdy @ Conatruction
4.6 Urban Drainage and Ad-hoc River Improvement Projects
Project Population |Arca (Km2)| Executing|Cost (million) Tmplementation Schedule
Agency | USS K£  |93]94{95] 96| 97| 98] 90 00| 01] 02{ 03| 04} 05| 06} 07| 98] 09] 10
Kwale 3,700 0.9 MOLG 7.2 .4 wiklwlolale
] % Design ¥ Swdy ® Construction
4,7 Dam Development Plan
Dameies | CA | puroose| 5L | Storage [ Yield  [Height|  Cost
| Ly TP @My oved | (mags) | ) | (1,000USS)
Mwachi 7497 W 3 1134 2.75 77 97,013
Pemba 86 W 7 0.3 0.23] wei 1,10
WiWater Supply Llrrigation P Power
4.8 Groundwater Development Projects
Proposed Numbcﬁ . Cost - i
Drinking Livesock Execuling (million) Iimplementation Schedule Remarks
(BHADY (S 1) BALD) (SMW+ ] Agency USS | KE |93 o4 18 96 97 9& oot 0| 07 0y o4 03 od 07 0& 09 10
69 498] 68 504 MOWDI Al 504 el D Q|9 O Saf waizr supply
* Design % Swdy @ Copstruction
4.9 Source Development Plan for Rural Water Supply
Source Development Plan Implementation
District _ Program (%)
Surface | Borchole { Shallow Roaf Small | Snbsur- | Sand | Rock | Existing| Total Upto 2004-
Water Well Catch Dam | face Dam | Dam | Caich| Pipeline 2000 2010
- Quantity (m3/d) 1,566] 5,038 4175 2,720 101 49 133 o] 3omn 17453 38.7 613
- No. of Facilities 0 119 0ddq 59,067 10 13 21 0 0 60,174
- Cost (mill.US$) ol 14 438 3534] 044 0.04] 027 0 0 58.41
{millKE) 0 22.88 5.52, 44.57 0,17 0.17] 035 0) 1] 73.65
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320

4,10 Source Development Plan for Livestock Water Supply

. Source Development Plan Implementation
District Program (%)
Surface | Borehale | Shallow Smatl Subsur- | Sand | Existing} Total Upto 2001-
Water Well Dam | face Dam | Dam | Pipelinc 2000 2010 -
- Quantity (m3/d) 921 2,639 2,529 65 17 49 15 6,295 46.3 53.2)
- Na. of Facilities 1] 68| 504 12 10 15 0 604
- Cost (mill.US$) 0 9.57 229 0.08 oodl o1 o 1207
(mill K£) (] 12.06 2.88 0.1 005) 012 0 15.23

4,11 Watering Points in Nomadic Pasturage Area

Asumed No. of _ :
Nomadic | Watering | Executing Cost lisplementaion of
Pasturage Areal Points | Agency | (million) | Watering Points (No.)
(km?) {Nos) USS (K£E 1p to 20001 2001-2010
5,503 9 MOWD 1.9 24 3 G

5 Future Water Resources Developmet Potential and Study Proposal

5.1 Potential Water Source for Future Development

Potentinl Water Schemes
Source for Purpose
Future Development Water Supply Trrigation Hydropower
WiWater Supply Llmigation P: Power
5.2 River Basin Developmetn Study
Deserint Executing Cost (million) Implementation Schedule
escription Agency | yss | xe  [93]v4]os]es|v7]0s]s20]01 |02 0304 o5 es[or [ea os ro

¥* Dealgn v Study @ Consiruction

5.3 District Water Resource Study

Related Basin Study Executing [ Cost (million Implementation Schedule
Proposcd Remarks Agency | USS | K& |o3|0a|os] oal 97| o8] 99| 00| 01] 02| 63] 04] 05| 06] 07| 0 0s] 10
MOWD 30 3.4 Yo| %] &
 Swody

o River Basin Swdy {proposed under separate programme)
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Lamu

District




Code Localion

331 Wi

3321 Mkunumbi

332.2 Mpakatoni/Baharini
333.1 MhowaE

333.2 Lamu Town

333.3 Lamu Island

333.4 Manda/Sheta lsland
334.1 Kiunga

334.2 Milimar

335.1 Ndau/Kuwauyu |sland
335.2 FazaTchudwa/kszingitini
335.3 Sin

Population
3,349
922
10,348
3,100
8,334
1,126
1,230
1,358
276
1,375
7.934
2,987

330 Lamu

Flg.

\r— \. T
.
1
THE STUDY

ON
THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY
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1. Socio-Beonomic Profile : 330 Latnu District

}-1 Population Projection (Unit:1000)
- Land 1990 2000 2010
Code Location Arca Town Name seeeeeeem ceesssses memeer e e cu-mam aemwmecee msssssas mvmern
(sq.kim) Total Urban Rural Total Urban Ruml Total Urban Rural
130  Lamu District 60.5 123 482 863 27.8 585 1201 46.3 738
331.0 Wi 1,298 Wit 4.9 a3 1.6 0.4 1.3 20 14.9 12.4 25
332.1 Mkunumbi 904 1.4 - 14 1.7 - 1.7 2.2 - 22
3322 Mpeketoni/Baharini 581 16.6 - 16 201 - 201 253 - 253
333.1 Mokowe 1,179 47 - 4.7 57 - 57 72 - 72
3332 Lamu Town 5 Lamu 2.0 9.0 00 203 203 00 319 339 0.0
3333 Lamu Istand 47 1.7 - 1.7 241 - 21 2.6 - 26
3334 Manda/Shela Island 67 1.9 . 19 23 - 23 2.9 - 29
3341 Kiunga 1,378 2.1 - 2.1 2.5 - 2.5 32 - 32
3342 Milimani 863 0.4 - 0.4 0.5 - 0.5 0.6 - 0.6
335.1 Ndaon/Kuwauyu Island 15 21 - 2.1 25 - 25 32 32
3352 FazafTchudwa/Kizingiti 45 11.2 - 112 136 - 136 171 - 171
3353 Sia 123 4.6 - 46 .55 - 35 7.0 - 7.0
1-2 GRDP Projection
Ttem 1990 2000 2010
1y GRDP (K. Pound million) 21.1 422 64.1
Percentage 1o GDP 0.3% 0.3% 03%
2) GRDP per Capita (K.Poumn!) 3483 489.6 5338
Ratio to GDP per capita 1.02 1.9 1.05
Urban (K.Pound) 830.1 719.4 660.4
Rural (K.Pound) 218.1 380.6 4543
1-3 Present District Profile {(1990)
1) Agricuftural Production (1689) . 3) Water Supply Schemes in Service Centre
Product Production  Unit Piped system 3
----- - Communal water pointg 1
Maize 1,960 tons Other sources 10
Sorghum/Millet 63 tons
Potalo 36 1ons 4} Educational Facilitics
Rice 16 tons Primary school 46
Wheat/Barley - lons Secondary school 6
Coffee - tons Instinute 4
Tea - tons
Milk - toms 5) Medical Pacilities
Meat - lons Hospital 3
Health Centire 4
2) Number of Manufacturing Ustablishments (1986) Dispensary it
Type of Industry Number Others 1
Food 3 6) Qut-patient of Infective Diseases in Relation
Textile ] to Water Supplies (1985-89 Average)
Wood 1 Diarthoeal Discases 10,735
Paper 0 Leprosy 11
Chemical 0 Infections Hepatitis 84
Non-melal 0 Bilharzia 2,727
Metal 0 Eye Infections 4,699
Machinery 0
Others 0
Total 4
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330
2. Land and resources

2.1 Present Land Use
Unit : km2
Total Land Water Forest & Agriculture | Other
Areg Aren Arca Park Swamp Town |Barrenland| [apd - Land
6,814 6,506 308 2,534 0 119 0 200 3,653
2.2 Rain fall

Unit: mm
Jan | Feb | Mar| Apr [ May| Jun | Tul | Aug | Sep | Oct | Nov | IDec | Annual
16 9 40 105 | 156 | 83 51 34 40 40 79 55 711

2.3 River Flow

Unit : m3/sec
Gauge Catchment | Mean Low Flow Frequency

Code Area (km2} | Flow 0% 90% 95% Min.

2.4 Groundwater

Aquifer Characteristics

Elevation Total Depth| Water Struck | Level Rest]  Yield Draw Downt
(m) (m) (m) (m) (m3/hr) (m)
56.5 52,71 13,75 12 9.22 2

Safe Abstruction Yield
Unit : m3/year
Borehole Shallow Total

3,605,400 5,715,459 9,320,859

2.5 Agriculture

Suitable Area for Major Crops Unit: km?2

Maize Wheat Rice Sorghum Potato Coflee Tea
2,680 0 562 4,248 0 0 0

Area of Irrigation Potential ,
Unit : ha
Surfee Water Groundwater

Upland Lowland Upland Eowland
1,035 © 430 0 0.2

Livestock Population
Unit: 1,000
Cattle Sheep/Goats Camels Donkeys
37.15 15.92 - -
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3 Water Demand Projection

330

Unit: cu.m/day

Location . 1990 2000 ) 2010
. Rural * Urban  Livesick  Industry | Rural  Urban  Livesiock  Industry Rural  Usban  Livesiock Industry
Lamu District 1,02 .19 1,088 34”. 1363 4007 1,479 &3 2,00 6957 3.069' 910
Wita 3 477 52 44 1,097 26 { G 1.36 i)l {
Mikunumbi 2 q 30 i kY [ 30 { 5 7 {
Mpeketoni/Baharini 385 i 351 0 510 { 457y [+ K1) 0 i
MikoweE 9 [ - 1008 { 125 4 1300 { 17 264 0
Lamu Town 1,306 48) 34] LV 2,995 15 63 508 305 10
Lamu Island 4 [ 36 { 58 0 47 ( [ [ 95! [
Manda/Shela Island 3 [ 4q ¢ 4% ¢ 5;‘ ¢ 7 q 103 q
Kiunga 41 q 44 ( 54 | 5 i 7 g 14 q
Milimani g { 9 [l 1 { 12 a 15 { 23 {
Ndau/Kuwauyu Island 4] { 44] (I 54 { 57 { 7 a 115 {
Faza/Tehudwa/Kizingitini a a 237 i 289 Q 305 { 41 i 6L {
Siu 94 [¢ 97 () ¥4 [ 125 { 18 ¢ 51 [
4 Action Plan
4,1 Urban Water Supply
Pipe Pump Cost
Urban Name Population| Present Raw Water Source Future Raw Water Source |6/ |line (kmY lift (en) | 1000 USS
Witu 12,500(1 no shallow well Mkondo wa Cambi river ? 116 10 5,403
Lamu 34,000]20 shallow wells P/ from Tana River + B/ B 121 40 37,534
g: gravity p; pump
4.2 Small Scale Irrigation Scheme
Scheme Area [Farmers No Bivisi Locu Type of Imp. Cost Basi
Name (ha) {(Nos) tvision ocution Project Agency | million Kshs asin
Murembo-Lazi 0 [i] 1 ? Irrgaiten ? " ?
Maziwa 0 0 ? Irrigzilon ? ? ?
Mwina 0 0 ? ? Irrigaiton ? ? 7
Tana Dolta 2 0 0 ? 9 Irvigaiton ? ? 1
Wenje-Bububu 0 0 ? ? Irrigaiton ? ? ?
4.3 Large Scale Irrigation Project
Waler Cost
Project Arcn Water Source Demand {million) Major Crops
(ha) (MCM)| USS | K£
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4.4 Hydropower Development

330

. e Executing [Cost(million) Implementation_Schedule
Project Description Agency | USS | Ke [93] 4] 95| 06| 7] o8] so] 20] en] 2] ] o4] 0] 0s] 7] o8] ] 10
* Deosign 9% Study @ Comatruction
4.5 Flood Mitigation Project
. ' .. Executing |Cost(million) Implementation Schedule
Project Descriplion Agency | USS [ K& |99 od of od o7 of o 2d oif of of of of of of of o] 10
% Design 3 Swdy @ Construction
4.6 Urban Drainage and Ad-hoc River Improvement Projects
Project Population | Area (Kin2)| Executing [Cost (million) Implementation Schedule
: Ageney | USS KE 193]94[95]96] 57| 98) 99| 0oj 01] 02] 03] 04} 05] 06{07| 08} 69] 10}
Lamu 9,000 0.9 MOLG 7.0 8.3 H| k| xo|ole
* Design % Swdy @ Constuclion
4.7 Dam Development Plan
Damsites CA b ose FSL | Storage | Yield |Height Cost
(km2y| “UPPCNEL M) | MMy | (m3gs) | (m) | (1,000US$
WiWater Supply Ixlmigation P: Power
4.8 Groundwater Development Projects
Proposed Numbers Cost ,
Drinking Livesiock B;ecu!mg (mittion) Implementation Schedule Remarks
(B/H+D] (S/w+H](B/H+D) (S/W+H gency USS | KE | 93 %4 94 o o7 9zJ 99 zu' oll 02 o3 o4 o oe! on osl 09| 10
15 83| 32 293 MOWD/ a4 181]%| 0@ Safe water supply
. * Design ¥ Study @ Construction
4.9 Source Development Plan for Rural Water Supply
Source Development Plan Implementation
District ] Program (%)
Surfece | Borehole |  Shallow Roof Small { Subsur- | Sand | Rock | Existing{ Total Upto { 200%-
Water Well Catch Dam | face Dam | Dam | Catch| Pipeline 2000 2010
- Quantity {m3/d) ¢ 652 777 259 0 0 of o 299 1,987 344 656
-No, of Facilities 0 n 160 8,053 ] 0 0 0 0 8,235
- Cost (mil.US$) 0 2.19 0.7 5.13 o 0 0 0 0 8.08
{millK£) 0 2.76 0.96 647 0 0 o o 0 10.19
4.10 Source Development Plan for Livestock Water Supply
Source Development Man Implementation
District Program (%)
Surface | Borchole | Shallow |  Small Subsur- | Sand | Existing | Total Upto 2001-
Water Well Dan} face Dam | Dam | Pipeline 2000 2010
« Quaniity (m3/d) o 1,20 1,442 0 0 0 0 2,645 197 803
- No. of Pacilities 0 32 293 0 0 0 0 325
- Cost (mill,US$) 0 4,4 141 0 0 0 0 5.44
(mill.K£ 0 5.09 1.77 0 0 0 0 6.86
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4,11 Watering Points in Nomadic Pasturage Area

Asumed No. of
Nomadic | Walering |Execuling Cosl Tmplementaion of
Pasturage Areg Points | Agency (million) Waltering Points (No.)
(km?) (Nos) USS  |KE£  {up o 2000] 2001-2010
3481 [ MOWD 1.1 1.4 2 4

5 Future Water Resources Developmet Potential and Study Proposal

5.1 Potential Water Source for Future Development

Potential Water Schemes
Source for Purpose
Foture Development Water Supply. Irrigation Hydrepower
W:Water Supply Llrigation P; Power
5.2 River Basin Developnetn Study
Executing Cost (million) Implementation Schedule

Description Agency USs$ KE  |93|m4]|9s[es)|97 |98 {9 | 2001 |02]03 |04 05|06 |07 | 08| 0 1o

W Design v Sudy @ Constraction

5.3 District Water Resource Study

Related Basin Study Exccuting [ Cost (million} Implementation Schedule
Proposed Remarks Agency | USS KE£ |93]94]95|96] 97| 98] 99] 00| 01] 02| 03] 04] 05} 06} 07] 6B 09| 10
[WRAP proposcd) MOWD - - vr] ve] ¥
¥ Study

o River Basin Study (proposed under separate programme)

18-







Mombasa
District




Code Localion
341.1 Tudor
341.2 Tonenoka
341.3 Old Town
341.4 Majengo
3415 Shimanzi
341.8 Ganfoni
341.7 Kizingo
3421 Kisauni
342.2 Mwakirunge
343 Changamwe
344 Likeoni

Population
17,166
27,245
19,989
42,841

8,081
11,368
11,654
61,533
18,766
40,184
82,353

Fig.

M2z
3430
3de
3411
344.0
\"‘JJ
| |
1: 84790
340 Monbasa THE STUDY

ON
THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY
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1. Socio-Boonomic Profile : 340 Mombasa District

1-1 Population Projection (Unit:1000)
Land 1990 2000 2010
Code Location Area Town Name = seveemecn cvioacnu o aramn e -
{sq.km) Total Urban Rural Total Urban Rural Total Urban Rural
340 Mombasa 210 Mombasa 4796 479.6 00 6729 6729 0.0 95044 9044
1-2 GRDP Projection
Ttem 1990 2000 2010
1) GRDP (K.Pound million) 6913 1253.4 1884.5
Percentage to GDP 8.9% 9.1% 9.2%
2) GRDP per Capita (K.Pound) 1441.3 1862.6 2083.8
Ratio to GDP per capita 4.22 4,14 4.11
Urban (K.Pound) 14413 1862.6 2083.8
Rural (K.Pound) - . -
1-3 Present District Profile (1990)
1) Agriculiural Production {1989) 3) Water Supply Schemes in Service Centre
Product Production  Unit Piped system 23
e B AR Communal water points 0
Maize 808 ions Other sources o
Sorghum/Millet 18,072 tons
Potato 144 1ons 4) Bducational Facilities
Rice 325 tons Primary school i
Wheat/Barley - tons Secondary school 33
Coffee - tons Institute 19
Tea - tons
Milk 2,240 tons 5) Medical Pacilities
Meat 8,421 tons Hospital 6
Health Centre 16
2) Number of Manufacturing Establishments (1985) Dispensary 10
Type of Industry Number Others 11
Food 45 6) Out-patient of Infective Discases in Relation
Textile 68 to Water Supplies (1985-89 Average)
Wood 23 Dianthoeal Diseases 15,847
Paper 32 Leprosy 40
Chemical 21 Infectious Hepatitis 152
Non-metal 14 Bilharzia 1,714
Metal 5 Bye Infections 12,797
Machinery 3
Others 17
Total 258
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2. Land and resources

2.1 Present Land Use

340

Unit ; km2
Total Land Water Forest & Agriculture | Other
Area Area Area Park Swamp Town |Barrenland| 7and Land
275 210 65 3 0 143 o 59 0
2.2 Rain fall
Unit : mm
Jan | Feb | Mar| Apr | May | Jun | Jul | Aug| Sep| Oct | Nov | Dec | Annual
24 17 44 163 | 267 | 117} 91 72 72 101 | 103 | 66 1,138
2.3 River Flow
Unit : m3/sec
Gauge Catchment { Mean Low Flow Frequency
Code Area (km2) | Flow 80% 90% 95% Min.
24 Groundwater |
Aquifer Characteristics
Elevation | Total Depth| Water Struck | Level Rest]  Yield Draw Down
(m) (m) (m) {m) (m3/hr) ()
42,12 63.04 28.95 20.08 1.74 6.94
Safe Abstruction Yield
Unit ; m3/vear
Burehole Shallow Total
140,913 64,505 205,418
2.5 Agriculture
Suitable Area for Major Crops Unit: km2
Maize Wheat Rice Sorghum Potato Coffee Tea
120 0 31 120 0 0 0
Area of Irrigation Potential -
nit ; ia
Surfee Water Oroundwaier
Uplund Lowland Upland Lowland
3 3 0 0
Livestock Population
Unit: 1,000
Cattle Sheep/Goats Camels Donkeys
4.00 0.54 - -
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3 Water Demand Projection

340

B3

Unit; cu.m/day

Lacation 1990 2000 2010 ]
Rural  Urban  Livestock  Indusiry | Rural  Urban  Ldvestock  Indusiry Rurgl  Urban  Livestock Indusiry
Mombasa Distriet q 69350 138 30,76 0 99,157 184 . 52,284 135,745 n 66,334
4 Action Plan
4,1 Urban Water Supply
Pipe Pump Cost
Urban Name Population| Present Raw Water Source | Future Raw Water Source g |Yine (km) 1ift (m) {1000 US§
Mombasa 904,400] Mzima P/L /Sabaki P/L Marcre L. |2nd Mzima/Mwachi Dam, Pemba Dam{ g 2619 0 441,575

4.2 Small Scale Irrigation Scheme

i gravity p; pamp

Scheme Arca |Farmers No o . Type of Tmp. Cost .
Name (ha) | (Nos) Division Localion Project Agency | million Kshs Basin
4.3 Large Scale Irrigation Project
Water Cost
Project Arca Water Source Demand| _ (million) Major Crops
(ha) (MCM)| USS K£
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4.4 Hydropower Development

340

. L Executing | Cost{million) Implementation Schedule
Project Description Agency | USS$ | K£ ||| 95| 96] 57| 98| 99 20] 1} onf 03] 4| 03] o6} 07 og] 09 10
* Design % Study @ Construction
4.5 Flood Mitigation Project
. . Executing | Cost{million) Implementation Schedule
Project Description Agency | USS | KE [ of o of o6 51 o oof 2o o] of o of of o of od o 10
% Deslgn 3% Study @ Construction
4.6 Urban Drainage and Ad-hoc River Improvement Projects
Project Population |Area (Km2)|Executing|[Cost (million) Implementation Schedule
Agency | US$ [ K€ [o3]oa]9s]96] 97| 8| a9] 0o} o1[ 02| o3l ed] o5l sl o7 0s] 0ol 10l
Mormbasa 479,600 116 MOLG | 466 | 387 w|v|wl e o]0
' % Design ¥ Study © Construction
4.7 Dam Development Plan
Damsites C.A. Purnose FSL | Storage| Yield |Height Cost
em2)| POV [ CEL my | MMy | m3ss) | (m) | (1,000U88
. . i J i .
WiWater Supply Lilrigation P: Pawer
4.8 Groundwater Development Projects
Proposed Numbers . Cosl )
D —— E;ecutmg (million) Implementation Schedule Remmatks
(BAH+DY (SW+IE]BALDY WY "2 | uss | KE {94 o4 95 94 27 98 99 2! o] o3 o3 of of o o o8 ool 10 ‘
. % Design ¥ Study @ Construction
4.9 Source Development Plan for Rural Water Supply
Source Development Plan Implementation
District Program (%)
Surface | Borehole | Shallow Roof Small | Sutsur- | Sand | Rock | Bxisting|  Tolal Upw | 2001
Water Well Catch Dam_| face Dam{ Dam { Caich] Pipcline 2000 2010
- Qaantity  (m3/d) 1] 0 0 0 0 0 i} 0 0 0
- No. of Facilitics 0 0 0 0 0 0 o o 0 0
- Cost {(mill.US$) 0 0 0 0 0 0 0 0 0 0
(millK£) 0 0 0 0 0 of ol o q 0
4.10 Source Development Plan for Livestock Water Supply
Source Development Plan Implementation
District Program (%)
Surface | Borchole | Shallow Small Subsur- | Sand | lixisting | Total Upto 2001-
Watcr Well Dam face Dam | Darn | Pipeline 2000 2010
- Quankity  {m3/d) 0 0 0 0 0 0 0 0
- No. of Facilities 0 0 0 0 0 0 0 0
- Cost {mill.US$) 0 0 0 0 o 0 0 0
{mil.K£) 0 0 0 0 ] 0 0 0
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4,11 Watering Points in Nomadic Pasturage Area

340

Assumed No, of Cost Implementation of
Nomadic Wﬂl_ﬂﬂﬂg Executing (million) | Watering Points (No,)
Paslurage Area| Pointg Agency
(km2) (Nos.) US$ | KE |Up to 20002000-2010

5 Future Water Resources Developmet Potential and Study Proposal

5.1 Potential Water Source for Future Development

Potemial Water
Source for
Future Development

Schemes

Purpose

Water Supply

Irrigation

Hydrepower

5.2 River Basin Developimetn Study

WiWator Supply Elrigation P: Pawer

.. Executing Cost (million) Implementation Schedule
Deseription A
geney | yss Ke  |23]34|95|96{97 |v8|95)20]01| 02|03 04|05 |oa o7 o8] e |l
* Design 1‘( Study @ Construction
5.3 District Water Resource Study
Related Basin Study Exceuting | Cost {millicn) Implemenlation Schedule
Proposed Remarks Agency | USS | K£ |93]94]95]96]97] 95|99 0of 01] 02] 03] 04 05 06| 07] o8] 09] 10
vMown | 25 | a2 | | [
¥ Swdy
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Taita Taveta
District




Coda Location
3511 Tavela
351.2 Kimarigho
351.3 Chala
352, Mbalolo
352.2 Sagala
352.3 Kisipau
352.4. Voi
353.1 Mbale
353.2 Wenugha
353.3 Mwanda
354.1 Chawia
354.2 Bura

Population
25,862
282
437
13,683
8,500
6,214
8,554
11,498
25,764
11,749
25,654
8,190

350 Taita Taveta

Fig.

THE STUDY
ON
THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY
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1. Socio-Economic Profile ; 350 Taita Taveta District

1-1 Population Projection (Unit; 1000)
Land 1990 2000 010
Code Location Area  Town Name A wmmmreaue ammammams meesns e
(sq.km) Total Usban Rural Total Urban Rural Total Urban Rural
350  Taita Taveta 16,960 2152 270 1882 2657 493 2164 3314 2T 2586
351,1 Taveta 677 Tavela 468 121 347 605 206 399 766 288 477
351.2 Kimorigho 2,137 0.4 - 04 0.5 - 05 0.5 - 0.5
3513 Chala 3,597 06 - 06 0.7 - 0.7 0.8 - 08
352.} Mbololo 3,188 18,6 - 186 0.4 - 214 256 - 256
3522 Sagala 2,052 114 - 114 131 - 131 157 - 157
352.3 Kisigau 2,046 83 - B3 9.6 - 96 115 - 115
3524 Vol 116 Vol 138 122 16 253 286 18 381 359 21
353,1 Mbale 102 154 - 154 177 - 17T 212 -« 212
3532 Werngha 535 Wundanyi 373 27 346 450 52 398 555 80 475
3533 Mwanda 4 15.8 - 158 131 - 181 217 - 27
354.1 Chawia 710 34 - - 344 296 - 96 413 - 4713
3542 Bura 729 123 - 123 142 - 142 170 - 17.0
1-2 GRDP Projection
Tiam 1990 2000 2010
1) GRDP (K. .Pound million) 46.7 85,9 126.9
Percentage to GDFP 0.6% 0.6% 0.6%
2) GRDP per Capita (K.Pound) 2172 323.2 3831
Ratio to GDP per capila 0.64 0.72 0.76
Urban (K.Pound) 1243 749.9 718.7
Rural (K.Pound) 144.5 226.0 Zn4a
1-3 Present District Profile (19903
1) Agricultural Production (1989) 3) Water Supply Schemes in Service Centre
Product Unit Piped system 30
Product Production  Unit Communal water points
Other sources 1
Maize 10,010 tons
Sorghum/Millet 45,017 wons 4) Bducational Pacilities
Potato 520 tons Primary school 165
Rice 4 tons Seeondary school 33
Wheat/Barey - tonhs Institute 1
Coffee 299 tons
Tea - lons 5) Medical Facilities
Milk 7,000 tons Hospital 4
Meat 1,525 tons Health Centre 4
2) Number of Manufacturing Establishments (1986) Dispensary 19
Type of Industry Number Others Q
Food 8 6) Qut-paticnt of Infective Discases in Relation
Texile 6 to Water Supplies (1985-89 Average)
Wood 1 Diarhoeal Diseases 15847
Paper 1 Leprosy 40
Chemical 1 Infectious Hepatilis 152
Non-metal 0 Bilharzia 1714
Metal 0 Eye Infections 12797
Machinery 0
Others 0
Total 17
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350
2. Land and resources

2.1 Present Land Use

. Unit: km?2
Total Land Water Forest & Agriculture | Other
Area Area Arca Park | Swamp Town |Barrenland | Land Land
16,975 16,959 16 10,604 131 179 0 800 5,245
2.2 Rain fall
Unit : mm
Jan | Feb | Mar| Apr | May| Jun | Jul | Aug | Sep | Oct | Nov [ Dec | Annual
34 23 75 98 66 21 17 17 24 37 111 87 614
2.3 River Flow
Unit : m3/sec
Gauge Catchment | Mean Low Flow Frequency
Code Area (km2) | Flow 80% 0% 95% Min.
3G 02 1252 6.4 0.6 0.4 0.4 0.1
3G 03 306 3.2 0.3 0.3 0.3 0.3
3HAQOS 25128 153.1 35,2 27.6 21.4 21.4
2.4 Groundwater
' Aquifer Characteristics
Elevatijon Total Depth| Water Struck [ Level Rest]  Yield Draw Down
{m) (m) (m) (m) {m3/hr) (m)
“152.08 74,78 49,57 22.76 7.54 26.57
Safe Abstruction Yield
Unit ; m3/year
Rorehole Shallow Total
8,092,980 15,228,153 23,321,133
2.5 Agriculture
Suitable Area for Major Crops Unit: km?2
Maize Wheat Rice Sorghum Potato Coffee Tea
265 4 0 2,068 0 0 4

Area of Irrigation Potential

Unit ¢ ha
Surfce Water Groundwater
Upland Lowland Upland Lowland
6,372 6,745 47.5 27.1
Livestock Population
Unit: 1,000
Calttle Sheep/Goats Camels Donkeys
148,95 302.50 - . 0.25
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3 Water Demand Projection

350

Unit: cu.m/day

Location 1990 2000 2010
Rural  Urban  Livesiock  Industry | Rura)l  Urban  Livestock Industry| Rural  Urban  Livestodk Indusiry
Taits Tavets Distriot 35,80 3,90 1,122 7,26 4,1 - 2,033 | 1091 5,105 2,345
Tavola &1 175 3,0 8 761 4,33 1,013 979
Kimorigho i 10 q
Chals 1 4 15 q
Meololo 7 q 472 q
Sigala { 289 d
Kisighu 1 q 211 i
Vd 3 17 3 34N 612 5,39 25 994
Mbale k) 73 Bt 113
Wergha T ki g 1,1 913 Q
Mwanda 321 11 211 400 - 303
Chawia 682 17 314 873 455
Bura 244 g 313 a
—_
4 Action Plan
4,1 Urban Water Supply
Pipe Pump Cost
Urban Name Population| Present Raw Water Source Future Raw Water Source |62 |line (kmY 1ilt (m) | 1000 US$
Taveta 28,900} Njoro sprig Njoro Spring p 5 60, 1,219
Voi 36,000] Mzima P/L 2nd Mzim pipeline p 4.1 10 7,669
Wundanyi 8,000{ Taita Hills streams SigasofManpuri River p 7.2 80 935
BiBravily p; pump
4,2 Small Scale Irrigation Scheme
Scheme Area [Farmers No Divisi Locati Type of Imp. Cost Basi
Name (ha) | (Naos) wision ocation Project Agency | million Kshs asin
Madarasani 100 0 ? ? Draingge 7 4.1 aI
Ngwkini 150 0 ? 7 Itrigation ? 615 I
Kirnundia 150 ? 7 ? Diainage 7 6.15 k)
Mwatate 4 ? ? ? Irrigaiton 7 ? LA
Nyclo 200 ? ? ? Irrigaiton 7 8.2 IMA
Kimata BLC 10 0 ki ? Irrigstion 7 041 s
4.3 Large Scale Irrigation Project
Water Cost
Project Area Water Source Demand {million) Major Crops
(ha) (MCM)| US$ KE£
Taitz Taveta 3,780 Lumi River 7.6 119 15,0 |Cotton, Maize
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4.4 HydropoWer Development

330

. . Executing [ Cost(million) Implementation Schedule
Project Description Agency | USS | K& | 9] 93] 96| 97) 98| 99) 20[ 1] 2] 03] 0] 03} o] o] 0] 09] 10
* Tesign % Swdy @ Constraction
4.5 Flood Mitigation Project
Executing |Cost (million}| Implementation Schedule
Project Description Agency |USS " | K£ [93[94]959697] 98| 99]00] 01] 02] 03 04] 05| 06} 07 08 09] 10
- Construction of new dykes MOWD 83 10.3 ¥|w|w| /o] @
Rivermouth (1t km)
(Lumi river)
. , \ % Design ¥ Swdy @ Consuvetion
4.6 Urban Drainage and Ad-hoc River Improvement Projects
Project Population |Ares (Km2)|Exceuting|Cost (million) Implementation Schedule |
Apency | USS K£ _|93]94| 95| 96| 92| 98] 99| 00| 01 02| 03] 04] 05 06] 07] 08] 09| 10
Yoi 12,200 12 MOLG 92 1.6 Y[k %k|0] 9]0
Wundanyi 2,700 0.3 MOLG 2.2 2.8 wl¥|kje|ee
' * Design  #r Sud ® Construcii
4.7 Dam Development Plan s o eneeren
Damsites C.A. Purnose FSL | Storage| Yicla |[Height Cost
(km?2) P (ELm)! (MCM) | (m3/s) (m) | (1,000US$$
WiWater Supply Limigation P; Power
4.8 Groundwater Development Projects
Proposed Numbers Cost .
Drinking Livestos Efcmmg (million) Implementation Schedule Rematks
(B/H+D) (S/AV+H)(B/H+DY (SAW+H gency USE [ KE | 93 M 95 9q 97) 9 99 XJ ol 03 03 o4 03 06 OF us’ 09! 10
24 19 33 295 MOWD/ 17,0 2.5 %| ®) @ Safe water supply
‘ * Design %% Study @ Construction
4.9 Source Development Plan for Rural Water Supply
Source Development Plan [mplementation
District Program (%)
Surface | Borehole{  Shallow Roof Small | Subsur- | Sand | Rock | Existing| Total Upto | 200i-
Water Well Catch Dam | face Dam | Diam | Catch| Pipeline 2000 2010
= Quantity (m3/d) 1,971 1,310, 1,481 551 74 25 251 174 833 6,449 344 65.6
- No. of Facilities 0 35 254 17,923 5 5 5 24 ] 18,293
- Cost (mill. US$) 0 4.5 1.44 10.79 0.1 0070 0.05] 042 0 17.37
(milt.KL) 0 5.67 1.8t 13.61 0.13 0.090 006/ 0.53 4] 21,91
4.10 Source Development Plan for Livestock Water Supply
Source Development Plan Implementation
District Program {%)
Surface | Bowhole | Shallow Small Subsur- | Sand | Existing [ T'otal Upta 2001-
. Water Well Dam facc Damy | Dam | Pipcline 2000 2010
= Quantity (m3/d) 1,876 1167 1,468 94 22 22 87 4,738 352 64.8
- No, of Facilitics 0 13 295 7 9 9 H 353
- Cost {mill,US$) 0 4.06 1.43 0,13 0060 0.4 i} 572
{mill. K£) 0 5.11 18 0.17 0.08] 0.06 0 7.22

-91-




4.11 Watering Points in Nomadic Pasturage Area

350

Asumed No. of
Nomadic | Watering |Executing Cost Implementaion of
Paswrage Areal Points | Agency | (million) | Watering Points (No)}
(km2) (Nos) USS |kKE | upto2000]2001-2010
4,889 8 MOWD 1.5 1.9 2 [

5 Future Water Resources Developmet Potential and Study Proposal

5.1 Potential Water Source for Future Development

Potential Water
Schemes
Source for Purpose .
Future Development Water Supply Irrigation Hydropewer
Tsavo Dam W Tsavo - -
W:Watcr Supply Llvigation P: Power
5.2 River Basin Developmetn Study
Executing| Cost (million) Implementation Schedule I
Deseription Agency US§ K£  193]94]| 95|96} 97)98] 99] 00{ 01]02] 03] 04| 05| 06 07] 08| 09 ml
Athi River Basin Swdy (Update) TARDA 4.0 5.0 Y| fr] Fel AR l
* Design ¥ Swdy ® Conswuiction
5.3 District Water Resource Study
Related Basin Stwudy Executing | Cost (millicn) Implementation Schedule |
Proposed Remarks Agency | USS | KE£ |93]94|95]96] 97| o8| o8] 00| 01| 02| 03] 04 05] 06| 07| 08] 09 10!
MOWD 2. 32 Wil w |

292

1 Study
o River Basin Study (proposed under separate programme)






Tana River

District
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Code Location
361.1 Mbalambala
361.2 Saka
361.3 Matogo
362.1 Nanighi
362.2 Chewele
362.3 Bura
363.1 Wayu -
380.2 Milaktu
363.3 Zabaki
383.4 Ndura
363.5 Kinakemba
363.6 Gwano
364.1 Bilisa
364.2 Ndera
384.3 Salama
364.4 Myao
364.5 Chara

Population
3,781
3,887
9,883
5,631
2,679
1,768
7,728
5672

11,475
3,751
2,176
2064
8,148
2,956
5,i28
7051
7.708

360 Tana River

THE STUDY
ON
THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY
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1. Socio-Economic Profile : 360 Tana River District

1-1 Population Projection

(Unit:1000)

Code

Land
Location

Area  Town Name

2060 2010

(sq.km) Total Urban Rural Total Urban Rural Total Urban Rurl
360 Tana River District 38,693 1379 1L7T 1262 1863 331 1530 2354 512 1842
361,1 Mbalambala 2,275 55 - 55 6.5 - 6.6 8.0 - 8.0
361,2 Saka 3,532 56 - 5.6 6.8 - 6.8 82 - 8.2
3613 Madogo 2,657 143 - 143 174 - 174 209 - 209
3621 Nanighi 3,337 82 - 82 9.9 - 29 119 - 119
362.2 Chewele 1,667 39 - a9 47 - 4.7 517 - 5.7
362.3 Bura 225 Bura+Madogo 26 - 2.6 52 21 a1l 6.6 2.8 3.8
363.1 Wayu 9,970 112 < 112 136 - 136 164 - 164
3632 Milalulu 304 82 - 82 100 - 100 120 - 12.0
3633 Zabaki 257 Hola 170 81 89 323 216 108 477 348 130
363.4 Ndura 173 54 - 54 6.6 - 6.6 79 - 7.9
363.5 Kinakomba 153 2 . - 3.2 38 - 3.8 46 - 4.6
363.6 Gwano 207 Wenje 30 - 3.0 39 03 16 47 04 4.3
364.1 Bilisa 10,999 Garsen 154 6 118 223 79 143 289 117 172
3642 Ndera 708 43 . 43 52 - 52 63 - 6.3
3643 Salama 609 T4 - 74 9.0 - 9.0 109 - 109
364.4 Mgao 926 Tarassa i1.5 - 11.5 15,1 1.2 140 184 1.5 168
364.5 Chara 694 1.2 - 112 136 - 136 163 - 163
1-2 GRDP Projection
Ttem 1950 2000 2010
1) GRDP (K.Pound million) 10.2 18.4 275
Percentage 10 GDP 01% 0.1% 0.1%
2) GRDP per Capita (K.Pound) N7 99.0 1169
Ratio to GDP per capita 0.22 022 0.23
Urban (K.Pound) 4984 333.5 330.0
Rural (K.Pound} 34.4 48.3 577
1-3 Present District Profile (1990}
1} Agricultueal Production (1989) 3} Water Supply Schemes in Service Centre
Product Production  Unit Piped system B
- Communal water points 0
Maize 3,961 wons Other sources 9
Sorghum/Millet 3,268 tons
Potato 3 1ons 4) Educaticnal Facilities
Rice 3,117 1ons Primary school 107
‘Wheat/Barley - tons Secondary school 3
Coffee 6,500 1ons Institute 5
Tea - lons
Milk 33,100 10ns 5) Medical Facilities
Meat 3,487 1ons Hospital 3
Health Centre 3
2) Number of Manufacturing Establishments (1986) Dispensary 28
Type of Industry Number Cthers 2
Food 1 6) Out-patient of Infective Diseases in Relation
Textile 1 to Water Supplies (1985-89 Average)
Wood 0 Diarrhoeal Diseases 13,861
Paper 0 Leprosy 7
Chemical 0 Infectious Hepatitis 30
Non-metal 0 Bilharzia 1923
Metal 0 Eye Infections 6,762
Machinery 0
Others G
Total 2
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2. Land and resources

2.1 Present Land Use

2.2 Rain fail

2.3 River Flow

2.4 Groundw_atcr

2.5 Agriculture

Unit : km2
Total Land Water Forest & . Agriculture | Other
Area Area Area Park Swamp Town |Barrenland| 1and Land
38,694 38,694 0 5,267 118 3 0 239 33,067
Unit : mm
Jan | Feb | Mar] Apr | May| Jun { Jul | Avg | Sep | Oct | Nov | Dec | Annual
25 17 62| 122 | 58 | 25 | 17 16 20 | 45 | 146 77 637
Unit : m3/sec
Gange Catchment | Mean Low Flow Frequency
Code Area (km2) | Flow 80% 0% 095% Min.
Aquifer Characteristics
Elevalion Towl Depth] Waler Struck] Level Restl | Yield Draw Down
{m) () (m) (m (m3/hr) (m)
17711 123,73 o5 87.83 2.33 24,25
Safe Abstruction Yield :
Unit : m3/year
Rorehole Shallow Total
19,821,337 40,293,158 60,114,495
Suitable Area for Major Crops Unit: km?
Maize Wheat Rice Sorghum Potato Coffee Tea
440 0 237 | 906 0 0 0
Area of Irrigation Potential _
Unit ; ha
Surfee Water Groundwater
Upland Lowland Upland Lowland
14,944 13,396 0 2.4
Livestock Population
Unit: 1,000
Cattle Sheep/Goats Camels Donkeys
413.15 528.82 33.15 6.38
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3 Water Demand Projection

360

Unit: cu.m/day

Lacation ) 1990 2000 2010
Urban  Livestock  Industry | Rural Urban  Livestock Indusuy Livesiock Industry
Tane River District 1,69 69 9‘3 3303 4,573 77 ] %4
Mbalambals q
Saka { [+ Q 1
Madoge { a aQ [\
Nanighi g d g q
Chowela q q 0 [}
Bura q d T g
Wayu a a a g
Milslulu 4 4 Q [+
Fabaki 1,171 94 3,150 17 264
Ndura d [ Q g q
Kinakombs g q [t [1 {
Qwanoe q q 44 i q
Bilisa 521 1,171 ( {
Ndera a { [ q-
Salama 4 q Lt q
Mgto q g 17 q q
Chara 4 q q [ a
4 Action Plan
4.1 Urban Water Supply
Pips Pump Cost
Urban Name Population| Present Raw Water Source | Fuiure Raw Water Source o |line (km) lift (m) j 1000 US$
Bura & Madogo 2,800]Tana River Tana River p 0.2 20 947
Tlola 34,800]|Tana River Tapa River p 1.3 pi i 5,350
Garzen 11,700 Tana River ‘Tana River p 1.5 204 2,989
B aravily pi pump
4.2 Small Scale Irrigation Scheme
Scheme Area |Farmers No Divisi Loosi Type of Imp, Cost Basi
Name (ha) |  (Nos) wision ocation Project Agency | million Kshs asin
Laza 40 ? ? ? Irrigaiton 7 L64 406G
Caza 1] 200 Galole Zutueki Irrigation NoT 1.2 ?
Chewele 100 100 Bura Chewele Irrigation RDFDDC 1.2 ?
Sermikero 100 100 Gareen Chara Trrigation RDFODCS Ly T
Nanighi 100 100 Bura Nanighi Irrigation RDF 41 ?
Makinduni 100 100 Galole Zubulki Irrigation RDF/DDC 4,1 ?
Mikomani 100 100 Bura Chewels Irrigation RDEDDC/ 4.1 ?
Kikesa 0 0 ? 7 Irrigation 7 ? ?
Kora 0 0 T 1 Irrigation 1 1 1
Milomani 0 1 ? ? Imrigaiton 7 7 7
4.3 Large Scale Trrigation Project
. Water Cost
Project Arca Water Source Demand| __ (million) Major Crops
(ha} (MCM)| US$ KL
Tapa Delta 12,000 ‘Tana River 515.6 1414 178.2 {Rice
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4.4 Hydropower Development

360

] L Executing | Cost{miltion) Implementation Schedule
Project Description Agency | USS | KE | 93] 4] 95| 96| 59 98| 99| 20 01| 2] a3 04| o} 06| 07| oj 09|10
% Dealgn % Study @ Conutryction
4.5 Flood Mitigation Project
. o Executing | Cost{million) Implementation Schedule
Project Description Agency | Uss | K& | od o4 of of o] v o9l 2d off 0 o of of of of od o 10
* Design 7 Study @ Construction
4.6 Urban Drainage and Ad-hoc River Improvement Projects
Project Population | Arca (Km2)| Executing{Cost (million) Implementation Schedule
Agency | US$ K£ _[93]94[05] 96| 97| 98] 991 00] 01] 02] 03] 04} 05| 06| 07] 08] 0o} 10
Hola 8,100 0.9 MOLG 74 9.3 #| %[ 0]o|0
* Design 7% Study @ Construction
4.7 Dam Development Plan
Damsitos CAfp el FSL | Storage| Yield |Height| — Cost
(km2)| * PO EL m)| MeM) | m3gs) | m) | (1,000US$
Wil nier Supply Lilrrigation P: Power
4.8 Groundwater Development Projects
Proposed Numbers Cost .
Srinking f— Ercmmg (million) Implementation Schedule n Remarks
(BHADY (S/W+H]BADYEW+H gency USS | KE [93 %4050 95 99 20 ol o2 o3l o o3 oy 9 10 '
27 17 B 649 MOWD/ 65 334 LI IK Sale watcr xapply
* Deslgn ¥ Stedy @ Conatruction
4.9 Source Development Plan for Rural Water Supply
Sounrce Development Plan [mplementation
District ) Program (%)
Surface | Borchole | Shallow Reof Small | Subsur- | Sand [ Rock [ Existing] Total Upto | 2001-
Water Well Catch Dam | face Dam | Dam' | Catch | Pipeline 2000 2010
- Quantity ({m3/d) 948 918 1,906 541 21 15 s 40 97 4,501 383 617
- No. of Facilities 0 k) 328 18,534 9 4 4 8 0 18919
-Cost (il US$H) Q kX3 1.52 11.14 0.03 0.04] 0.03| 014 0 1621
(millK£) 0f 448 1.92 1405 0.03 0.05] 0.04] 018 0 2044
4.10 Source Development Plan for Livestock Water Supply
Source Development Plan Implementation
District Propram (%)
Surface | Borehole | Shallow Small Subsur- | Sand { Existing{ Total Upto 2001-
Water Well Dam face Dam | Dam | Pipeline 2000 2010
- Quantity (/) 21000 1852 3,779 65 47 47 s0[ 7020 432 568
- No. of Facititics 0 56 649 10 9 9 ! 733
-Cost (mill US$) 0 66 3.2 0.09 013l 0 9.98
{mill K1) 0 .37 3,81 0.11 0.17] 0,12 0 12.58
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4.11 Watering Points in Nomadic Pasturage Area

360

Asumed No, of
Nomadic | Watering | Executing Cost Implementaion of
Pasturage Areal Points | Agency | (million) Watering Points (No,)
(km2) (Nos) US$ IKE£ [upw2000]2001-2010
32277 52 MOWD 89| 12 16 36 -
5 Future Water Resources Developmet Potential and Study Proposal
5.1 Potential Water Source for Future Development
Potential Water Schemes
Source for Purpose
Puture Development Water Supply Irrigation Hydropower
Mbalambala (Tana R.) W Ewaso Ngifo R, Small Adamson Falls
Adamson Falls Dam P+W+lI Rural Small Kora
Kora Dam P+W+l Rural
WiWaier Supply Tilmigation P: Pawer
5.2 River Basin Developmetn Study
Executing| Cost (million) Implementation Schedule
Description Agency | USS KE  [93]9a]os]26] 7] 98] 9] oa] 01] 02] 03] 04] 05 06| 07] 08 0] 10
Tana River Basin Swdy (Updaie) TARDA 4.0 50 w| % ﬂ'l had h:d
% Design ¥ Swdy @ Consiruction
- 5.3 District Water Resource Study
Related Basin Study Executing | Cost (million) Implemeniation Schedule
Proposcd Remarks Ageney | USS | KE _|93]o4]os[oefo7]98]99] 0ol 01]02] 03 ea] 0s]es] 07] 8] 0s] 10
Tana (WRAP proposad) MOWD - - Vel ¥t !
Yr Swdy
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Eastern Province
Socio-Economic Profiles

Eastern Province has an total area of 159.9 thousand km? or 27% of the national total.
Most of the land is of medium and poor potential and mainly of range potential. Of the total
provincial area, 4.1 thousand km?2 or 2.6% of the provincial area is occupied by water areas
~ such as lakes and rivers. The rest of the land area of 155.8 thousand km?2, 31,7 thousand
km? or 20% is reserved area for uses such as national parks and reserved areas. The rest,
124.0 thousand km? or 80%, is habitable areas where the people carry out their daily
activities. The district population distribution was as follows:

Cade District Area Population in 1990 Density
(km2) (1000) (persons/km?)
410 Embu 2,714 382 141
420 Isiolo 25,605 75 3
430 Kitui 29,389 684 23
440 Machakos/Makueni 14,183 1486 105
450 Marsabit 78,078 138 2
460 Meru 9,922 1,213 122

In 1990, 3,978,000 people or 17.5% of the national population were living in Eastern
Province. Its district distribution is shown in the above table.

The urban population numbered 356 thousand or §.9% of the total provincial population.
It was distributed into 25 towns in six Districts as follows: two towns with 20 thousand of
urban population in Embu District; four towns, 28 thousand, in Isiolo; two towns, 17
thousand, in Kitui; seven towns, 166 thousand, in Machakos/Makueni; six towns, 34
thousand, in Marsabit; and four towns, 92 thousand, in Meru. Among these towns, the
top 10 towns in terms of urban population were Machakos, Meru, Athi River, Embu,
Isiolo, Kangundo, Marsabit, Kiti, Mwingi and Mayole in that order.

Embu functions as the provincial capital as well as the district headquarters of Embu
District, which is at present the fourth largest town in the province. Besides, district
headquarters of the other Districts are Isiolo in Isiolo District; Kitui in Kitui; Machakos in
Machakos; Marsabit in Marsabit; and Meru in Meru. In addition, Makueni town is
functioning as the District headquarters of the new Makueni District at present.

Land of medium to low agricultural potential occupies a considerable part of Machakos
District and slightly less in Embu, Meru and Kitui Districts. Maize dominates the crop
acreage in six Districts in the province, despite the low potential of much of the area for
maize. Sorghum, millet and beans are important in the province. Livestock is very
important in the province supplying either subsistence requirements or cash obtained from
sale of the livestock. The cash crop of importance is cotton, although some coffee and tea
are cultivated in high land area of Meru District.

Meru ranks as the most industrialized town in the province. Machakos, Athi River and
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Embu are important service town centres located in fertile regions with potential for small-
scale industries based on agricultural products. Besides, Moyale, Marsabit, Kitui and
Isiolo are also listed up as industrialized towns in the province, although there are few
major manufacturing establishments in these towns.

Eastern Province recorded K£393 miilion at 1989 constant prices or 5% of GDP, according
to the Study Team's estimation explained in Chapter 5 of Sectoral Report "A".
Machakos/Makueni District recorded the largest GRDP in the province. It was estimated at
K£180 million or 2.3% of GDP. On the other hand, Isiolo recorded the largest GRDP per
capita in the province, It was estimated at K£318 in 1990, although even Isiolo accounted
for only 93% of the national average. GRDP per capita of the other Districts recorded as
follows: K£158 or 46% in Marsabit; K£130 or 38% in Embu; K£121 or 35% in
Machakos/Makueni; KE£73 or 21% in Meru; and X£41 or 12% in Kitui. Kitui had the
smallest GRDP per capita in the country.

Surface Wafer

The Province is located astride the equator from Kitui District in the south to the Marsabit
District to the north. Almost al! of the land is classified into semi-arid and arid land.
Although the large perennial rivers, the Tana and the Athi rivers, flow down across the
Province, The Ewaso Ngiro River dries up in the Lorian Swamp and the other rivers are
seasonal,

(1) Machakos District

The District receives a mean annual rainfall of 796 mm, Distinctive wetter months
are April during the Long Rains and November during the Short Rains. For the
driest months, from June to September, monthly rainfail is less than 10 mm on
average. This rainfall distribution with a longer dry period make the construction
of storage dams impossibie.

At present, a part of domestic demand in Machakos town is catered for by the water
supply of Nol-tresh pipeline from the foot of Mt.Kilimanjaro. The Athi River will
be a major water source for the future urban water supply systems, though it will
need pumping-up. To cope with the future water demand for rural water supply,
the development of groundwater and small dams will be required as major water
sources.

(2) Kitui District

The District receives an annual rainfall of 714 mm on average. Distinctive wetter
months are April during Long Raing and and November during Short Rains. For
the drier months, from June to September, monthly rainfall is less than 20 mm on
average. The land is organized into semi-arid land in the north and arid land in the
south.
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Several methods of water harvesting have been carried out traditionally. At
present, roof and rock catchments, small dams, and subsurface/sand dams are the
major water source for rural water supply. As demand increases in the urban
areas, Kitui and Mwingi suffer from a serious water shortage. The water transfer
schemes over long distances will be required from Masinga Dam to Kitui and from
Kiambere Dam to Mwingi.

Embu and Meru Districts

The Districts are located on eastern foot of Mt.Kenya. Annual rainfall of more than
1,000 mm has been recorded in the western parts of the Districts where Embu and
Meru towns are located. The eastern parts of the district where the Tana River
flows down eastwards, however, receives an annual rainfall of about 600 mm on
average, '

Several perennial tributaries flowing down to the foot of Mt Kenya will become the
major water sources for urban water supply, while, the combination of boreholes
and water harvesting, such as small dams and roof catchment will be required for
rural water supply.

Isiolo District

The District receives an annual rainfall of 432 mm on average. About 100 mm of
monthly rainfall has been recorded in the wetter months in April and November,
while in the drier months, from June through October, the monthly rainfall is less
than 5 mm on average.

The District is located along the Ewaso Ngiro River which flows from west to east.
Although the river has a perennial flow of about 22 m3/s in the center of the
District, the river dries up at the eastern boundary of the District,

At present, available surface water has already been utilised for the major demands.
The remaining water sources depend on the development of groundwater and sub-
surface/sand dam. However, Isiolo town which is the district center suffers from
water shortage seriously. The water transfer scheme from Meru District may be
required as an alternative water source.,

The water of Ewaso Ngiro River is also an important water source for livestock and
wildlife, The dam for flow augmentation may keep the present perennial reach of.
the river.

Marsabit District

The District lies in the arid land, though Marsabit town which is located on the

plateau with an altitude of 1,380 m asl and the towns around the international
boundary between Kenya and Ethiopia receive an annual rainfall of 600 mm on
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average. The remaining land receives an annual rainfall ranging from 180 mm to
300 mm.

No perennial river was identified in the District except a few small springs. The
development of boreholes will be required as the major water source and water
harvesting methods as a subordinate measure.

Geology

The geology is diversified, consisting of rocks whose age range from Pre-cambrian till
recent. Four divisions can be recognized: the Quaternary sedimentary rocks in the eastern
part, Tertiary and Quaternary volcanic rocks in the northern and central parts, and Pre-
cambrian metamorphic basement rocks in the central and southern part,

Physiography

Northern Plainlands spread in the northern part, Duruma-Wajir Lowlands in the far east,
Low Foreland Plateau in the central and southern parts, and Highlands in the south-western
part. ‘

Groundwater

The Pre-cambrian metamorphic basement rocks, even where weathered or fractured zones
are encountered, yield very little water (1.5to 6 m3/hr). The Quaternary sedimentary rocks
mainly in Isiolo District yield fair amount water, Tertiary and Quaternary volcanic rocks in
the northern and central parts yield little amount of water.

(1) Embu District

Availability and utilization of surface and sub-surface water resources is a serions
problem, especially in the lower parts of the District- the medium and marginal
potential zones of Gachoka and Siakago Divisions. These lower zones not only
lack of clean water in the form of springs or streams, but whatever water is
available from stagnant rivers, ponds (at times dug from dry, sandy riverbeds), or
wells. In addition, the local population has to share these water resources with
other uses, such as watering livestock and irrigation.

A few areas are well served by the District's major rivers and streams. These are in
northern-western and south-western parts of the District,

There are number of potential water resources within the District. The District's 6
major rivers, three - Rupingazi, Thuci and Tana - also form District boundaries.
The north-western and south-western areas of the District are generally well served
by the rivers and streams. Existing water projects have the potential to serve only
about 30% of the District's population. Therefore, 70% of the population relies on
other sources, such as rivers, streams, and dams for its water needs. The increased
demand for water facilities has been caused by an ever-increasing population and by
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the growth of market centres and institutions occasioned by the population
demanding certain socio-economic services,

There will, therefore, be a need to conserve forest and soils in catchment areas to
avoid scarcities of water in future,

Isiolo District

Deep boreholes drilled in the Merti Beds should be confined to the fresh ground
water zone, to a recommended minimum depth of 110 metres.

Fresh-water supplies could be developed along the Ewaso Ng'iro from shallow
gravel-packed boreholes drilled within the immediate floodplain, to a recommended
maximum depth of 50 metres. Judicious exploration would be necessary to reveal
permeable beds that are hydraulically continuous with river channel deposits.
Generally speaking, boreholes should be as close to the river as possible for
maximum recharge potential, yet far enough away so as to avoid serious
inundation.

Developing water supplies from such an unpredictable source, as the Ewaso
Ng'iro, is a difficult and risky operation, as it is not possible to foretell future river
floods and diversions. However, until the flood water can be controlled by dams,
pipelines, irrigation schemes, gabbions etc., one must design, keeping the risk in
mind.

No boreholes, either shallow or deep, should be drilled along the Galan Gof east of
Benane. Fresh-water supplies can be developed from clay fill subsurface in the
sandy river bed.

The District, being a semi-arid area, enjoys sunshine of about 9 hours a day. This
solar energy could be used to provide lighting in schools, health centres, and even
in marketing and rural centres.

Windmills turn could be used for piping water from the wells and boreholes for
domestic use, watering animals, and irrigation.

Water is the major constraint in the District due to unreliable rainfall and the
seasonal nature of the rivers. Without water, there is little prospect of increasing
crop or livestock production or afforestation programmes. Water is needed to
improve the existing settlements as well as to set up new ones for small-scale
irrigation schemes. Due to lack of permanent rivers, major water development
programmes have to maximize surface water springs, seasonal water courses, dams
and ground water as well as underground water utilization in the form of wells and
boreholes.

In 1978, the District has 3 small water supplies and 4 boreholes, In 1983 there was
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1 major urban water supply, 6 small water supplies, 9 boreholes, 9 large pans and
Y’ small pans. All the pans and 5 of the boreholes are well planned and are, in fact,
part of the Grazing Block Development Programme which is being implemented
both in Garbatulla and Merti Divisions. The 6 small water supplies are well
distributed, serving 2 divisional headquarters and other areas of major population
concentration. '

The major water supply is intended to serve Isiolo Town which has about one-
quarter of the District population. Due to lack of maintenance, silting has greatly
reduced the holding capacity of most of the pans. Water sources still remain the
least-developed infrastructure in the District. Hence the water facilitics available are
not adequate for domestic use, livestock rearing, urban development, settlement,
and irrigation.

Kitui District

Water remains the most essential commodity in the entire District. Its development
occupies the number one position in priority ranking of projects. Water is crucial
input to all other development activities. The cost of fetching water (by mothers) is
very high. Itis cited as one of the bottlenecks hampering faster development in the
District.

The inevitable search for water causes seasonal population mobility in the District.
Sources of water are nearer during wet season and far away during the dry season
when water is only available in a few river valleys. In places like Voo, Tharaka,
Endau and Mutomo, women walk as much as 25 km. to get water in the dry

-season, Of the many water schemes started in the District, only three have water

throughout the year, The majority have faulty machinery, were wrongly sited or
poorly designed hence, are not operational. The majority institutions in the Districts
lack potable water and temporary measures have to be made almost daily tp bring
water to them,

Machakos District

The groundwater occurrence is controlled by available recharge and geological
conditions of the area.

The district is composed mainly of metamorphic Basement rocks. The volcanic
rocks occur in the northwest and southwest of the District and on the Yatta Plateau.

Except for the thin lake beds north of Machakos town, the sediments in the District
are restricted to the narrow alluvial belts along the rivers. Piedmont deposits have

developed locally on the hill slopes,

Fresh metamorphic and volcanic rocks can be considered impermeable and withont
storage capacity. In these rocks, ground water in exploitable quantities is only
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found in weathered and fractured zones.

In Machakos District the only non-indurated sediments that store and transmit water
are the quaternary alluvial deposits, The amount of ground water stored depends
on the size and sorting of the grains. The Tertiary lake bed deposits are too thin to
form aquifers.

Marsabit District

Marsabit District is probably the driest district in the country. It has an average of
less than 500mm of rainfall per annum, except for high altitude areas like Mt.
Marsabit, Kulal and Moyale. Although the reliability of rainfall in these areas is
high, during severe droughts they are affected like any other part of the District. An
example is the 1984/85 drought when water shortage was experienced all over the
District. Hence the people and livestock in Marsabit District rely on surface or
ground water. There are three principal water horizons in the District:

- The upper horizon of mountains and hills, over 1500m to the summits of Mts.
Marsabit and Kulal where there are number of springs.

- The second horizon 1,200m to 1,500m still on the mountains, on Mt.
Marsabit springs like Badasa, Songa, and Balesa Bongole are at these levels,

- The rest of the district which generally lies between 400m-460m depend
mostly on underground water. In these areas the ground water table varies
greatly.

Mern District

The geology of Meru District consists of the basement rocks and Tertiary volcanics.
The basement rocks are characterized by the presence of isolated water-bearing
aquifers. In contrary, the Tertiary volcanics form predominantly regional aquifer.
A major part of the water discharged by the springs near the Ewaso Ngiro comes
from the higher parts of Mt. Kenya or the Nyambenis. Boreholes are much more
critical in the basement rocks than in the volcanics.

Underground Water: The average bore hole depth in the District is 108 m. though
this varies from as low as 21 m. in Nkabune to 213 m. in Meru Town. Nearly half

of the boreholes are in Timau Division.

Aquifer characteristics by district

District Elevation  Total Water level Yield Draw
code name (m) depth(in) struck(m) rest(m)  (m3/hr) down(m)
410 Embu 1217.75 539.43 4420 17.16 4.23 31.86
420 Isiolo 833 - 98.37 66.59 43.12 7.16 24.11
430 Kitui 1022.67 91.07 45.12 2579 4.28 44,88
440 Machakos 1442.08 99.64 70.18 33.45 5.29 40.39
450 Marsabit 737.56 102.38 72.4 54,88 5.08 22.95
460 Meru 1179.00 87.46 66.10 40,93 7.20 26,76
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Groundwater development plan and cost by district

District

Proposed number Proposed number Proposed cost
code name Drinking Livestock (million) (million)

BMH+D) (S/W+H) (BHD) (S/W+W) S$ K£
410  Embu 68 402 20 146 214 27
420 Isiolo 13 49 - 182 1241 52.8 67
430 Kitui 82 881 103 1251 58.8 74
440 Machakos 184 2277 96 994 78.9 99

/Makueni _ _

450 Marsabit 23 77 471 2128 116.3 147
460 Meru 315 637 171 331 88.7 112

Irrigation Development Possibility

Irrigation development possibility as of 1990 was roughly checked through comparing
estimated irrigation potential area and present irrigation area (existing area + future
development plan) as shown in following table.

Code 410 420 430 440 450 460

District Embu Isiolo Kitui Machakos Marsabit Meru

. Availability 8 L 9 ] Q S
note ! There is no area for irrigation development

There is some area for irrigation development (ess than 500 ha)
There is more area for irrigation development (less than 5000 ha)
There is more than enough area for irrigation development (more than 5000 ha)

8O0 X
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District




. =

Gode 'Location Populalian -/
411.1 Nginda 17.239
411.2 Ngandon 21,3483
411.3 Gaturi North 186,807 =
411.4 Gatun South 20,088
411.6 Kyeni North 15,549 8 L]
411.6 Kyenl South 15,3968
411.7 Racaari North 16,832
411.8 Kacaan South 24,747
4121 Mthawa 10,253 s .
412.2 Mumin}i 6,259 :
412.3 Kiangomba 8,052 :
412.4 Evurore 12,858 ¥
4131 Mbali Nodh 7019
413.2 Mbeli South 6,724
413.3 Mavuria 13,648 ﬂ[
413.4 Kiamberg 10,763 ’
4135 Makima 6,530

- 413,6 Karaba 16012

- 4137 Embu Municipality 15,986 410 Embu THE STUDY

ON

THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY
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1, Sacio-Boonomic Profile : 410 Bmbu District

1-1 Population Projection {Unit: 1000)
Land 1990 2000 2010
Code Location Arca  Town Name etmmorr smssssamn mmrmes iassisms mmmseenoo desass weessosme meseeeser saemes
(sq.km) : Total Urban Rurai Total TUrban Rurml Tow! Urban Rurml
410  Embu District 2,715 3819 204 3615 5008 505 4502 619.2 BL8 5374
411.1 Nginda 21 252 - 282 314 - 314 315 - 3715
4112 Ngandori 87 Manyatta 313 313 394 0.5 389 47.1 0.6 46.5
411.3 Gaturi North 34 24.7 24.7 308 - 30.8 36.7 - 36.7
411.4 Gaturi South 57 204 - 294 3686 - 366 417 - 437
411.5 Kyeni North 51 22.7 - 2217 283 - 283 33.8 - 338
4116 Kyeni South 69 22.5 -5 280 - 280 335 - 335
411.7 Kigaari North 89 24.6 - 246 307 - 307 366 - 366
411.8 Kigaari South 102 Runyenjes 382 20 362 491 41 451 599 61 538
412.1 Nthawa 131 Siakago 150 - 150 19.2 0.5 187  23.0 0.7 223
412,2 Muminji ) 251 9.2 - 9.2 114 - 11.4 13.6 - 136
4123 Kiangombe 190 129 - 129 181 - i61 192 - 19.2
412.4 Evurore 178 Ishiara 18.8 188 239 0.5 234 286 0.7 279
413.1 Mbet North 59 103 103 128 - 128 153 - 153
413,2 Mbet South 160 9.8 0.8 12.2 - 12.2 14.6 - 14.6
4133 Mavura 211 Kiritiri 20.0 - 20,0 255 06 249 30.5 0.8 297
4134 Kiambere 412 15.8 158 197 - 197 235 - 235
4135 Makima 213 9.7 97 124 - 121 144 - 144
413.6 Karaba 306 234 - 23.4 29.2 - 29.2 34,8 - 348
4137 Embu Municipality 18 Embu 18.4 18.4 0.0 44.4 44.4 00 7.9 T8 0.0
1-2 GRDP Projection

Ttem 1990 2000 2010

1) GRDP (K.Pound millior) 49.6 90.6 136.0

Percentage to GDP 0.5% 0.7% 0.7%

2) GRDP per Capita (K.Pound) 120.8 180.8 219.7

Ratio to GDP per capita 0.38 0.40 0.43

Urban (K.Pound} 1649.5 1259.1 1191.6

Rural (K.Pound} 44,1 59.8 71.8

1-3 Present District Profile (1990)

1) Agricultural Production (1589)

Product Production  Unit
Maize 75,400 tons
Sorghum/Millet 1,798 1ons
Potato 21,400 tons
Rice - tons
Wheat/Barley - fons
Coffee - lons
Tea 13,716 1ons
Milk - lons
Meat ' - tons

) Number of Manufacturing Establishments (1986)
Type of Industry Number

i

Food
Textile
Wood
Paper
Chemical
Non-metal
Metal
Machinery
Others
Total

LR v I T o e S VL B =

[

3) Water Supply Schemes in Service Centre

Piped system 24
Communal water points 6
Other sources 92

4} Educational Facilities

Primary school 258
Secondary school 52
Institute 14
5) Medical Facilities
Hospital 4
Health Cenire 24
Dispensary 13
Ohhers 0

6) Out-patient of Infective Diseases in Relation
to Water Supplies (1985-89 Average)

Diarthoeal Diseases 16,856
Leprosy 11
Infectious Hepatitis 88
Bilharzia 173
Eye Infections 15,090
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2. Land and resources

2.1 Present Land Use

410

2.2 Rain fall

2.3 River Flow

2.4 Groundwater

2.5 Agriculture

Unit : km?2
Total Land Water Forest & Agriculture |  Other
Area Area Area - Park Swamp Town |Bamenland| [ang Land
2,714 2,714 D 289. 0 8 8 2,398 11
Unit : mm
Jan | Feb | Mar} Apr [ May| Jun | Jul | Aug | Sep| Qct | Nov | Dec | Annual
33 28 98 249 | 1251 23 19 23 20 127 | 226 70 | 1,046
Unit : m3/sec
Gange Catchment | Mean Low Flow Frequency
Code Area(km?2) | Flow 80% 0% 95% Min,
4DC02 404 10.3 3.8 3.0 2.8 2.2
4DC03 197 2.3 0.3 0.2 0.2 0.2
4001 2,616 25.3 7.8 6.8 5.8 4.8
40002 1,500 54.5 9.3 4.9 3.8 2.2
Aquifer Characteristics
Elevation Total Depth| Water Struck ] Level Rest]  Yield Draw Down
(m) {m) (m) (m) (m3/hr) {m)
1217.75 59.43 44.2 17.16 4.23 31.86
Safe Abstruction Yield
Unit : m3/year
Rorehole Shallow Total
824,889 1,736,190 2,561,079
Suitable Area for Major Crops Units km?
Maize Wheat Rica Sorghum Potato Coffee Tea
782 0 187 1,201 44 278 142
Area of Irrigation Potential o
nit; ha
Surfce Water Ciroundwater
Upland Lowland Upland Lowland
10,431 15,889 ] 0.4
Livestock Population
Unit; 1,000
Cuule Sheep/Goats Camels Donkeys
99.66 133.56 0.20
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3 Water Demand Projection

410

Unit: cu,m/day

Location 1999 2000 2010
Rural  Urban  Livestock Industry | Rural  Urban  Livestock  Industry Rural  Urban  Livestock Industry
Fmbu District 10,02 2,944 2,658 488 900 22,094
Nginda 8% a 183 G [+ 2,20 q
Ngendord 1,13 28 { v 2,78 i
Gatri North 89 [ 179 { q 2,21 {]
Oaturi South T 1 213 a a 1,64 [t
Kyenl North g [\ 165 a 4 2,03 i
Kyend South 60 { 163 q [\ 1,281 [
Kacaari North 891 a 17§ a g 2.19 4
Kacaed South 9 29 264 114 21 2,13 303
Nthaws 35 { 104 0 q {
Murninjl 18 ( 64 g ( q
Kiangombe 2 q 94 q ( d
Evurore a7 { 136 { a q
Mbeti North 2 i 74 g { [
Mbeti South 2t [\ " 1 ( i
Mayura k] (! 149 1 4 [t
Klambere k1| q 114 57 105 152
Makima 191 { ki { g i
Karaba 46 ( 170 [ { {
Embu Munielpality 2,664 33 N7 584 435
4 Action Plan
4.1 Urban Water Supply
Pipe Purap Cost
Urban Name Population] Present Raw Waler Source Future Raw Water Source |G/p |line {km) 1ift (m) } 1000 US$
Runyenjes 6,100{Ena River Ena rdver B 2.1 0 23
Siakago 800]na River Ena River p 7 T 0
Embu 72,900|Kapingazi River + Rupingazi River  |Lower Kapingazi River i 1.5 130 3,849
+Uppar Rupingazi River
g: gravily p; pump
4.2 Small Scale Irrigation Scheme
Scheme Area [tarmers Nof — Division Tocation Type of Imp. Cost Basin
Name {ha) (nos) Project Agency  |million Kshs
Gachudir 70 7 Gachoka Mbeti South Irrigation Individuals Not known 4DC
Mwita 30 60 Manyatia Nginda ° Mot known " 4DC
Rupingezi 50 200 Manyaya Nginda " MO A 0.8 4DC
Makima 100 1} Qachoka Makima " Not kriown 8.2 4DD
Mashamba 200 0 CJachoka Makima " " Not known 4DD
Meka 0 0 Gachoka Mavutia " " " ADD
Thiba 0 0 Gachoka Karaba " " . 4DD
Catholic Diccese 800 1 Gachoka Makima " Individuals " 4DE
Tarda Schemes 0 0 (achoka Makima " Nol known " 4DE
Geokou 100 0 Siakago Evureri " " 4.1 4EB
Kusafar 400 0 Runyenjes Kyeni 8. " " 164 4EB
Kercroma 4] 4] Siakago Kiangombe " " Not known 4EC
Kathinji 30 0 Siakago Evurore » M.O. A 04 ABRC
Kamrumwe [s] 0 Manyatia Gawri 8, " Not known Not known 4EC
Riachina 0 1} Gachoka Kiambere " " " ALD
BT.C. 1.94 1 Gachoka Munieipality " M, O A 0.07954 4DC
Tharbana Canal 7 0 Manyatia Ngandori “ Not known 0.287 4DC
Njecurd Canal 200 0 Runyenjes Kyeni North " " 8.2 4EC
Kamega 0 0 " " Not known
Ramega 0 " " Not known
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4.3 Large Scale Trrigation Project

410

Project

Arca
tha)

Waler Source

Demand
(MCM)

Water

Cost
(million)

Uss$

K£.

Major Crops

Lower Rupingazi

1,800

Rupingazi River

24,1 6.0

7.6

Cotion, Maizg, Vepetables, Tobacoo

4.4 Hydropower Development

Project

Deseription

Executing
Agency

Cost (million)

Implement

ation Schedule

US$

K£

93]94/95

96

97]98]99| 00

Gltaru #3
Eatension

Hydropower 72.5MW
(Tann river)

—Extension of existing Gitaru P/S

KPC/
TRDC

25

32

x| %

[1}]
@

02
[ ]

03
]

04
[

05) 06} 07

08

0910

4.5 Flood Mitigation Project

* Design

v Swdy

@ Constuetion

Project

Description

Agency

Exccuting

Cost{million) |

Implementation Schedule

USS | KE

9

95‘ 9 ol

03 04

-

' -~

- -

4.6 Urban Drainage and Ad-hoc River [mprovement Projects

* Design

¥ Swdy @ Comsieciion

Project

Population

Arca (Km2)

Exccuting
Agency

Cost {million)

Implement

ation Schedule

Uss K£

03] 94} 95{96

97|98 99| 00[ 01

02

03] 04] 05| 06

e

18,400 1.0

MOLG

1.6 9.6

%

"

0708

09

4.7 Dam Development Plan

Damsites

C.A. I
(km2)

Mutenga

Purpose (El.

15329 P

FSL
m)
55

WiWaer Supply Elmigation ¥: Pawer

4.8 Groundwater Development Projects

Storage | Yield
_MCM) i (m3/s)
356.1 195 .50|

* Design

)

Height

9

Jr Swdy

. COS[V

117,94

@ Construction

(1.000U55)

Proposed Numbers

1

Drinking

Live

siack Exceuting

@B+ (Sw--H

BH+D

i

Cast
{million)

Implementation Schedule

Agency

(SrW+H i u

S5 | KE |03 o4

G5 o 97 9K o9 A

01] 02 03 4

3|

o] of

0q 07

Remarks

68 40

20

14 MOCSS

09 263 % @

Srall communication supply

4.9 Source Development P]a.n for Rural Water Supply

* Design

ve Study @ Construction

District

Source Developm

cait Plan

Surface
Water

Rorchole

Shallow
Well

Roaf
Catch

Small
Dam

Subsur-
face Dam

Sand
Dam

Rock
Catch

Existing
Pipeling

Implementation
Program (%)

Total Upto

2000

2001-
2010

= Quaniity {m3/d)

- Mo, of Facilities

~ Cost (mill.USS)
{millKL)

14378
0
0

0 14.11

3,120
83
1119

2,608
531
264
333

638
18,126
10.56
13.82

18
0.51
0,64

23 23

0.06
0.08

0.05
0.06

585
0

22,051
18,776
2541

370

= ==]
==

32.04

63.0
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410

4,10 Source Development Plan for Livestock Water Supply

Soures Development Plan Implementation
District Program (%)
Surface | Borchole | Shallow Smatl Subsur- | Sand | Existing| Total Upto 2001~
Water Well Dam face Dam | Dam { Pipeline 2000 2010
- Quantity (m3/d) 2,176 596 710 102 3 3 12 3,602 44.3 552

- No. of Facilities 0 20 146 17 3 3 0 189
-Cost (milLUSS) 0 213 0.7 0.08 001 0.01 0 292
(mill.K£) 0 2.68 0.83 0.1 001 0.0 0 368

4.11 Watering Points in Nomadic Pasturage Area

Assumrfd No. (,)f Cost Implementation of
Nomadic Wallermg Executing | (million) | Walering Points (No.)
Pasturage Area | Points Agency
(km2) {Nos.) US$ | K& |Upto 200012000-201(

5 Future Water Resources Developmet Potential and Study Proposal

5.1 Potential Water Source for Future Development

Potential Water §chemes
Source for Purpose
Future Development Water Supply Trrigation Hydropower
WiWator Supply LImigation P: Power
5.2 River Basin Developmetn Study

Executing| Cost (million) Implementation Schedule |

Descriplion Agency | USS K£  |93[94| 95|96} 97| 98| 99| 00| 01| 02| 03| 04| 05 06| 07) 08] 0% ml

Tana River Basin Study (Update) TARDA 4.0 5.0 vrjve] | Vel I

* Design ¥ Swdy @ Construction

5.3 District Water Resource Study

Related Basin Study Executing | Cost (million) Implementation Schedule
Proposed Remarks Agency | USS | KE  |93]94|95|96[97 93[99 00| 01| 02| 03| 04] 05] 06107} 08} 08] 10
Tana MOWD 2.5 3.2 olo ol clolw
¥ Study

o River Basin Study (proposed under separate prograrmme)
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Fig.

Coda Logalion Population —
421,1 Central 14,702
421.2 Ordonyonyiro 2,701 . -
422 { Garbatu'a 4820 .
422.2 Kinna 2,665 =
422.3 Kulamawe 5037
422.4 Medogashe/Eldera 2577
422.5 Saricho 3,569 )4!
423.1 Mei 3,726
423.2 Bisani Kilku 1,748
423.3 Mayagalla 1914

420 Isiolo THE STUDY

ON

THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY
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1. Socio-Economic Profile : 420 Isiolo District

1-1 Population Projection €Uniu: 1000)
Land 1990 2000 2010
Code Location Arep. TownName ceccomemn ccemnaes e cdmen  mmsmreaca wmssmmeem smsass
(sq.km} Total Urban Rurat Total Urban Rural Total Urban Rural
420  Isioli District 25,605 748 279 469 1205 792 503 2105 1361 745
421,1 Central 1,546 Tsiolo 213 159 54 549 49.1 58 96 880 8.5
4212 Cldonyonyiro 1,177 Oldonyonyiro 44 44 00 160 109 00 175 1715 0.0
422.1 Garbatula 2,247 Gargatula 9.6 19 17 130 4.7 82 198 76 122
4222 Kinna 1,308 42 - 42 4.6 - 4.6 6.7 - 6.7
4223 Kulamawe 2,532 8.0 - 8.0 8.6 - 86 127 - 12.7
422.4 Madogashe/Eldera 2,270 Madogashe 4.1 - 4,1 4.6 0.2 44 6.8 03 6.5
422.5 Sericho 1,758 57 - 57 6.1 “ 6.} 9.1 - 9.1
4231 Mertl 1,827 Moerti K. 57 39 206 4.2 64 321 227 2.4
4232 Bisani Kiliku 3,208 2.8 - 2.8 3.0 - 3.0 4.4 - 44
423.3 Malragalla 7732 3.0 - 3.0 i3 - 33 4.8 - 4.8
1-2 GRDP Projection
Tiem 1990 2000 2010
1y GRDP (K.Pound million) 238 46,8 709
Percentage to GDP 0.3% 03% 0.3%
2) GRDP per Capita (K.Pound} ne 3614 3368
Ratio to GDP per capita 0.93 0.80 0.66
Utrban (K.Pound) 463.9 374.8 3493
Rural (K.Pound) 2310 3479 3242
1-3 Present District Profile (1990)
1) Agticultural Production (1989) 3) Water Supply Schemes in Service Centre .
Product Production  Unit Piped system 4
: - Comrmunal water points 2
Maize 780 tons Other sources 2
Sorghum/Millet 28,479 tons
Potato 28 tons 4} Educational Facilities
Rice « tons Primary school 43
Wheat/Barley - lons Secondary school 5
Coffee 8 tons Institute 3
Tea -~ lons
Milk 25 1ons 5) Medical Facilities
Meat N.A ons Hospital 1
Health Centre 2
2) Number of Manufacturing Establishments (1986) Dispensary 17
Type of Indusiry Number Others 6
Food 3 6) Out-patient of Infective Diseases in Relation
Textile ] 1o Water Supplies (1985-88 Average)
Wood 1 Diarrhoeal Diseases 4,145
Paper 0 Leprosy 0
Chemical 0 Infections Hepatitis 14
Non-metal 0 Bilharzia 43
Metal 0 Eyc Infections 6,195
Machinery 0
Others 0
Total 4
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2. Land and resources

2.1 Present Land Use

Unit : km?2
Total Land . Water | Forest & Agriculture |  Other
Area Arca Area . Park Swamp Town |Barrenland| [ganq Land
25,605 25,605 0 726 705 43 1,935 220 21,976
2.2 Rain fall
Unit : mm
Jan | Feb ! Mar| Apr | May| Jun | Tul | Aug | Sep | Cot | Nov | Dec | Anmmal
17 15 45 106 1 28 5 4 5 5 46 104 | 46 432
2.3 River Flow
Unit ; m3/sec
Gauge Catchment | Mean Low Flow Frequency
Code Area (kmZ) | Flow 80% 90% 95% Min.
5E 03 15,300 21.3 5.7 5.7 5.7 3.7
2.4 Groundwater
Aquifer Characteristics
Elevaiion Total Depth| Water Siruck | Level Rest] Yield Draw Down
(m) {m) (m) (m) (m3/hr) (m)
835 98.37 66.59 43,12 716 24.11
Safe Abstruction Yield
Unit : m3/year
Borchole Shallow Total
11,495,339 23,594,196 35,089,535
2.5 Agriculture
Suitable Area for Major Crops Unit: km2
Mauize Whaat Rice Sorghum Potato Coffee - Tea
0 0 0 0 0 0 0
Area of Irrigation Potential )
Unit : ha
Surfce Water Groundwater
Upland Lowland Upland Lowland
3,079 6,880 0 0.7
Livestock Population
Unit: 1,000
Catile Sheepn/Goats Camels Donkeys
172.64 360.53 27.06 59.62
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3 Water Demand Projection

420

Unit: cu.rn/day

Location 1996 2000 2000
Rural  Urban  Livesusck  Indusiry § Rural  Urban  Livesiock  Indusuy Rural  Urban  Livesiock [ndusicy
Triolo Distsict ~9 4,034 7465 73 1070 11,664 1138 3l 204 75,502 a3
Central 107] 2,300 1,205 179 2y 7,234 2,92 3 1321 7,261 45
Oldonyonyiro q 634 15 q q 167 d 2,62 1,045 0
Garbatula 152 Zi4] 1,13 0 175 597 1,53 1 1,13 3,34 i
Kinna 34 ¢ 58 0 97 0 74 Q) 1,603 {
Kulamawe 159 q 1111 g 183 0 1,39 (! 3,030 i
Bldera 81 { 569 [ o4 7 723 { 3 1,566 {
Sericho 13 d 759 q 134 d %5 q 4 2159 d
Mertd 117 824 1,020 ( 13 2.0m] 1,600 3407 3,591 q
| Bisani Kiliku 55 [ 3808 a 64 0 485 { [0 1,051 [
Malragalla 608 4 422 [¢ 70 0 531 ( [0 1,151 0
4 Action Plan
4,1 Urban Water Supply
Pipe Pump Cont
Urban Name Populaifegh Present Raw Water Source | Future Raw Water Source {6/ [line (km) 1ift () {1000 US§
[sinlo 88,100]|Isiolo River Barcholes + Spring [3 1245 0 152,513
Ol Doinyo Ng'ire 17,600/ Sub-surface dam Ewaso Ngiro River p 17 100/ 8,323
Garbatula 7.600{ Borcholes Borcholes g 161 0 40,380
Mend 22,700|Borcholes C3853 Ewaso Ngiro P 1 10 5,466
& pravity p; pump
4.2 Small Scale Irrigation Scheme
Scheme Arca |Farmers No]  Division Location Type of Imp. Cost Basin
Name (ha) (nos) Project Agency |million Kshs
Kanbi Sheikh 50 - Central Isiclo West Irrigation MO A, 2.08 Isiolo River
4.3 Large Scale Irrigation Project
Water Cost
Project Aren Waler Source Demand (million) Major Crops
(ha) (MCM)| US$ K&
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420
4.4 Hydropower Development

Exccuting | Cost{million) Implementation Schedule
Agency | USS | KE  [93)94] 95| 96| 7] 28| 99] 20] 01| 02] 03] 04| 03] 06] 07} 0a| 0910

Project Description

% Deslgn % Study @ Consteuction

4.5 Flood Mitigation Project

Proi .. Exeeuting | Cost{million) Implementation Schedule
roject Deseription Agency | USS | K£ |9 54 o5 94 o7 oo o5 2 o1f ool onl o 0o 0f o7f 0 o 10

E S : I

* Design ¥ Study @ Corutruction

4,6 Urban Drainage and Ad-hoc River Improvement Projects

Project Population | Arca (Km?2)|Executing|Cost (million) Implementation Schedule
Agcncy USs$ KEf |93 94]95]|96] 97| 98| 99] 00l 01} 02] 03] 04 05| 06t 07| 08 0910
Isiolo 15,900/ 0.5 MOLO 3.6 4.5 | k| w|oj0| 8

. % Design % Sudy @ Consimction
4.7 Dam Development Plan

CA. | pursose FSL. | Storage | Yiela |Height| Cost
(km2)| PO (L m}t (MCM) | (m3ss) | (m) |(1,000US$

Damsites

WiWaier Supply Lilmigation P: Power

4.8 Groundwater Development Projects

Proposcd Numbers Cost .
Diinking Livestos Hxecuting million) Implementation Schedule Remark
EMmarks
(B/H+D) (5/W-+H) (B/H+DY (S/W+H) Agency USS| KE |93 94 95 96 97) o8 99 20 09f oA o3 o4 04 oq o7 of o 10 ’
13 49 1820 1241 MORDASA| 514 3| k| o|0l0|0 0|0 Rusel water supply

* Dosign ¥ Study @ Coustruction

4.9 Source Development Plan for Rural Water Supply

) Source Development Plaa Implementation
District Program (%}
Sutface | Borehole |  Shallow Roof Small | Subsur- | Sand | Rock | Existing| Total Upto 1 2001-
Water Well Calch Dam | face Dam | Dam | Carch}{ Pipeline 2000 2010
- Quantity (m3/d) an 545 673 155 2 8 25 & 12 1,782 165 835
- No. of Facilitjes 0 20 115 7,716 i [ 8 14 0 7,940
- Cost (millUS$) 0 19N 0.58 4.7 0 0021 0.05] 024 4 7.52
(mill K £) 0 2,41 013 5.94 0 003 006 031 0 9,48
4.10 Source Development Plan for Livestock Water Supply
Saurce Dovelopment Plan Implementation
Districy Program (%)
Surface | Boxehote | Shallow Small Subsur- | Sand | Existing|{ Total Upto 2001-
Waler Well Dam face Dam | Dam | Pipeling 2000 2010
- Quantity (m3/d) 3,136 3,549 7507 46 13f 332 16 17,693 214 78.6
- Na, of Facilitics 0 182 1,241 2 14 37 0 1,476
- Cost (milt.USS) a 210 6.47 0.07 0.33 0.7 0 28.57
{mill KLY i} 2649 8,13 0.08 0.41] 0.8% 0 36,03
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4,11 Watering Points in Nomadic Pasturage Area

5.1 Potential Water Source for Future Development

Asumed No. of
Nomadic | Watering | Executing Cost [mplementaion of

Pasturage Areaf  Points | Agency {million) Waltering Poinis (No.)
(km?2) (Nos) USE KL | up o 2000§2001-2010
21,423 34 MOWD 4.9 6.2 10 24

5 Future Water Resources Developmet Potential and Study Proposal
Potential Water Schemes
Source for Purpose
Future Development Water Supply Irrigation Hydropower
Ewasa Ngiro River W Wajir '

W:Water

Supply Llmigation P: Power

5.2 River Basin Developmetn Study

420

Description

Executing| Cost (million)

Implementation Schedule

Agency | TISS KE  |93{04]95] 96| 97| o8] 99| oo] 01] 02| 03] 0a{ 05| a6[ 07] 0s] e8] 10
Tana River Basin Swudy (Update) TARDA 4,0 5.0 w| | | | o
Ewaso Ngiro North River Basin Swidy LENNRDA 235 3.2 Yo Ye| %

5.3 District Water Resource Study

% Design

¥ Study @ Construction

Related Basin Study Executing | Cost (million) Implementation Schedule I
Proposed Remarks Agency | USS K£ |93]94]|95[96{ 97| 98| 99] 00] 01 [o2] 03] 04] 05] 06t 0] 08] 09 10]
Ewaso Npiro N, {WRAP proposcd) MOWD — - f
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Kitul
District

Minden

Tutkaai
Murzabll
Wajir
Wesl Pokol
Samburn:
itgey)
Trang Nzois
Manfwd Tuioln
Baringo
Bungoros
Uusin
Bl i
Kuksttiegs/ Oistu Tk pia
Vihiga
Nandi
Lays
i
Iyandany
Nakumu .
Kericho e Kirin
i " Gansin
Nyanu Nysmin Murenga
Kiambu
Nurok u“
Macnakos! Tana River
Mk asnt
Kujindo
Kilifi
Talta Taven
Monbasa
Kwale
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Coda Location
431.1 Mulango
431.2 Kisasi
431.3 Matiyani
431.4 Changwithya
431.5 Miambani
431.8 Nzambani
435.7 Yatta
4318 TaltaB2
4321 Mutite
432.2 Endau
432.3 Mui

432 4 Zomba
4325 Nuu
433.1 ikanga
433.2 Mutomo
4333 Athi
433.4 Ikutha
4335 Kanziku
4336 Voo
433.7 Mutha
434.1 Mutonguni
434.2 Migwani
434 3 Migwani Wasi|
434.4 Mwingi
424.5 Endui
435.1 Mivirkoni
435.2 Kalse
435.3 Taeikuru
435.4 Tharaka
435.5 Ngomeni
435.6 Ukasi
436  Tsave National Park

Population

26,998
22,203
23,370
28,502
16,807
16,078
16,522
4387
9,572
7,985
9706
10978
11,336
15,830
8077
8930
11,719
11.497
10,603
7211
35,305
17,840
§6,911
29,609
10,215
22,342
16,917
10.628
6.049
8511
T.767
0

430 Kitui

Fig,

THE STUDY
ON
THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY
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1. Socio-Economic Profile : 430 Kitui District

1-1 Population Projection (Unit: 1000)
: Land 1990 2000 2010
Code Location Area  TownName ~  comsvmmme ot e e cvmreeen mmmaen P —
(sq.km) Total Urban Rural Total Urban Rural Total Urban Rural
430  Kitui District 29,394 6839 166 6673 BB47 463 8384 10604 '76.6 992.9
431.1 Mulango 294 394 - 394 495 ~ 495 586 58.6
431.2 Kisasi 257 324 - 324 407 - 40,7 482 - 482
431,3 Matinyani 170 34.1 - 341 428 ~ 428 507 - 507
431,4 Changwithya 251 Kitwi 444 93 351 685 243 442 930 407 523
431.5 Miasmbani 270 Miambani 24.5 - 245 J10 0.2 30.8 368 03 6.5
431.6 Nzambani 199 246 - - 246 309 309 346 - 3646
4317 Yalta 667 285 - 285 358 ~ 358 424 - 424
431,8 Yatia B2 430 6.4 - 64 8.0 - 8.0 9.5 - 9.5
432.1 Mutito 355 Ndooa({Muti) 14,0 - 140 177 02 175 2.0 02 208
432.2 Bndau 2,555 116 - 16 146 - 146 113 - 17.3
4323 Mui 604 143 - 143 180 - 180 213 - 213
4324 Zombe 823 16.0 - 160 201 - 201 28 - 238
4325 Nuw 829 16.5 - 165 w8 - 208 246 - 246
4331 Tkangs 464 23.1 - 31 W0 - 290 344 - 34
433,2 Mutomo 323 Mutoma 11.8 - 118 159 1.1 148 190 15 175
4333 Athi 930 13.0 - 130 164 - 164 194 - 194
433,4 Tkutha 394 Hkutha 17.1 - 17.1 21.9 04 215 260 06 254
4335 Kanziku 633 16.8 - 168 211 - 211 249 - 249
433.6 Voo 700 Kisasi 154 - 154 197 0.2 154 233 03 230
4337 Mutha 3443 10.5 - 105 132 - 132 156 - 15.6
434,1 Mutonguni 427 515 - 515 647 - 647 766 - 766
434.2 Migwani 229 Migwani 26,0 -« 260 327 0.1 327 388 o1 387
4343 Migwanit West 472 247 - 247 310 - 310 387 - 367
4344 Mwingi 533 Mwingi 47.1 73 358 691 191 500 912 320 592
434,5 BEndui 370 149 - 149 187 - 187 222 - 22
435.1 Mivukoni 1,550 Kyuso 326 - 326 416 0.6 409 493 08 485
4352 Katse 655 247 - 247 310 - 3L0 367 - 367
4353 Tseikuru 548 155 - 155 185 - 185 231 - 231
4354 Tharaka 393 8.8 - 88 111 - 1.1 131 - 131
4355 Ngomeni 1,275 124 - 124 156 - 156 185 - 185
4356 Ukasi 2,290 113 - 113 142 - 142 169 - 16.9
4360 Tsave National Park 6,061 0.0 - 0.0 0.0 - 0.0 0.0 - 0.0
12 GRDP Projection
{tem 1990 2008 2010
1) GRDP (K.Pound million} 28,2 51.8 71.5
Percentage to GDP 0.4% 0.4% 0.4%
2) GRDP per Capita (K.Pound) 412 58.6 725
Ratio to GDP per capita 012 0,13 0.14
Urban (K.Pound) 166.4 519.9 4810
Rural (X.Pound) 23.1 B3I 40.9
1-3 Present District Profile (1990)
1) Agricultsral Production (1989) 3) Water Supply Schemes in Service Centre
Product Production  Unit Piped system 27
- Communal water poinis 0
Maize 70,507 tons Other sources 29
Sorghum/Millet 27 ons
Potato 792 tons 4) Educational Facilitigs
Rice - lons Primary school 622
Wheat/Barley - lons Secondary school 85
Coffee 16,299 tons Institute 26
Tea - tons
Milk 661 tons 5) Medical PFacilities
Meat 5,414 tons Hospital 5
Health Centre S
2) Number of Manufacturing Establishments (1986) Dispensary 49
Type of Industry Number Ctherz 25
food 2 6) Out-patient of Infective Diseases in Relation
Textile 2 to Water Supplies (1985-89 Average)
Wood 0 Diarrhoeal Diseases 38,850
Paper G Leprosy 22
Chemical 0 Infectious Hepatitis 557
Non-metal 0 Bilharzia 3,383
Metal 0 Eye Infections 16,229
Machinery 0
Others 0
Total 4
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2. Land and resources

2.1 Present Land Use

2.2 Rain fall

2.3 River Flow

24 Groundwafcr

2.5 Agriculture

. Unit : km?
Total Land Water Forest & Agriculture | Other
Area Arca Area Park Swamp Town |Barrenland | 1 .pd Land
29,389 29,389 0 6,572 ] 161 51 068 21,637
Unit : mm
Tan | Feb | Mar| Apr { May| Jun | Jul | Aug | Sep] Oct | Nov | Dec | Annual
32 23 75 146 | 49 17 10 12 16 52 186 | 92 714
Unit ; m3/sec
Gauge Catchment | Mean Low Flow Frequency
Cude Area (km?2) | Flow 80% 0% 9% Min,
Aquifer Characteristics
Elevation Total Depth| Water Strack | Level Rest]  Yield Draw Down
{m) (m) (my (m) (m3/hr) {m)
1022.67 91.07 4512 25.79 4.28 44,88
Safe Abstruction Yield
Unit : m3/year
Borehole Shallow Total
9,658,200 27,888,304 37,546,504
Suitable Area for Major Crops Unit: km2
Maize Wheat Rice Sorghum Potato Coffec Tea
0 0 0 11,558 0 0 0
Area of Irrigation Potential ,
Unit : ha
Surfee Water Groundwater
Upland Lowland Upland Lowland
16,134 16,020 7.8 7.3
Livestock Population
Unit: 1,000
Cattle Sheep/Goats Camels Donkeys
303.04 600.69 - 28.04
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3 Water Demand Projection

430

Unit: cu.m/fday

Location

1890

2000

2010

Urban

Livestock

Industry

Rutal  Urban

Livestock  Industry

Roral  Urban

Livestock Industry

Kitul District
Mulango
Kisasi
Matiyani
Changwithya
Miambani
Nzambani
Yatta

Taita B2
Mutite
Endau

M

Zombe

Nou

Tkanga
Mutome
Athi

Mutha
Mutanguni
Migwani
Migwani West
Mwingi
Bndui
Mivakond
Kalsa
Tseikur
Tharaka
Ngomeni
Ukasi

Teave National Park

13

18

G817

3,38
31

2,81

91

9,301]

i
i
[t
{
i
q

—
=
!
w
wy
51

w

Hﬁf‘!ﬁﬂﬂ.ﬂ:’ﬂﬁaBﬁaﬂccﬁhhﬁhmaaﬁnﬂaﬁﬂﬁ

4 Action Plan

4.1 Urban Water Supply

Urban Name

Population

Present Raw Water Source

Future Raw Water Source

amp

Pipe

Pump

line (kmY lift (m)

Cost

1000 US$

Kitni

Muwingi

Mutomo

40,800
1,600
32,000

Boreholes

Borcholes

Shallow wells

Masinga Dam

Kiambere Dam

Sub-Surface dam on Tiva river

-0

9.8 0
16 110
40.5 280

%415

16,141

4.2 Small Scale Irrigation Scheme

&: gravity p; pump

|

Scheme
Name

Arca
(ha)

Farmers No

(Nos)

Division

Location

Type of
Project

Imp.

Agency’

Cost
million Kshs

Basin

Katse

Bl Farm
Ratulanj
‘Thunguthu
Ndooa
Kyuso
Tseiktrn

ooég‘gmc

§a3
.cos-a-a-ao

T
Central
Mwingi

7

Estern

7

?

7
Changwithia
Katnlani
?
Mutita
?

?

Irdgation
Irrigation
Trrigation
Irrigation
Irrigation
Irrigation
Irdgation

NONE
NONE

NONE

7
0.205
0.82
123
4.1
7
1

3 el md 3 m3 -3
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43 Large Scale Irrigation Project

430

Water Cost
Project Arca Water Source Demand {million) Major Crops
(ha) (MCMY| USS | K£ :
4.4 Hydropower Development
. Deserinti Executing | Cost{million) Implementation Schedule
Project escriphion Agency USS | K£ |93 %] os| 06| 97| 98| 99] 20 o1{ 02| 03| 04] 05| 06} 07} 03| 03] 10
. ) ) ¥ Deslgn 97 Sludy & Construction
4.5 Flood Mitigation Project
. L Executing Cost(ﬁiilign) Implementation Schedule
Projest Description Agency | USS | K£ |99 94 of of o7 o8l of 2 o] o o o of od o] of o 10

* Design 7 Study @ Construction

4.6 Urban Drainage and Ad-hoc River Improvement Projects

Project Population | Arca (Km2)| Executing|Cost (million) Implementation Schedule
Agency | USS KL %M%%WMWmmmmmmmmmww
Kiwi 9,300 0.5 MOLG 3.6 4.6 ' %% x|o|elo
& % Design ¥ Swdy @ Construction
4,7 Dam Development Plan
. C.A, FSL | Storage| Yield |Height] Cost
Damsites (aem2)| PO BL m) | MMy | (m3gs) | (m) | (1.000USS
- i - 1 | | i
W:Water Supply Idmigation P: Power
4.8 Groundwater Development Projects
Proposed Numbers - Cost Imol ion Schedul
Drinking Livestock EZ““““B (million) mpTementation Schedu’e Remarks
(B+DY (SpW-+11] BH+DY (S/W+H gency USE | KE | 9% 94 95 v 97 98] 99[ 20 01| o 0} o4 0y of O oe! o9 10
82 881 10% 1251 MOCSS 514 1ulw o|e|e|e|ele Senalt communication supply
* Design W Smdy @ Conatruction
4.9 Source Development Plan for Rural Water Supply
Source Develapment Plan Implementation
District . Program (%)
Surface | Borehole |  Shallaw Roof Small | Subsur- | Sand | Rock | Existing| Total Upto | 2001
Water Well Catch Dam | face Dam| Dam | Catch| Pipeline 2000 2010
- Quantity (m3/d) 846] 5,504 10,782 3,029 104 3zs| 29z s3] 2622 24,045 426 514
- No, of Facilities o 177 2,149 114,343 3 44 am 96 0| 116852
-Cost (millLIS$) 0| 2046 10,17 &8 0.4 093) o2 165 0 102.68
(mill K£} ol 2579 12.83 8664 0.8 1.18] o078 2.08 0 129.48
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430

4..10 Source Development Plan for Livestock Water Supply

. Souree Development Pran Implementation
District Propram (%)
Surface | Dorehole | Shallow Stnall Subsur- | Sand | Existing| Tetal Lp to 200t~
Water Weli Bam face Dam | Dam | Pipeline 2004 2010
- Quantity (m3/d) 542 3,111 6,236 74 2241 197 34 10468 49,5 50.5
- No. of Facilities 0 103 1,251 6 36 34 0 1,430/
- Cost (mill.US$) 0 11.46 591 0.1 0.64 0.4 0 18.5
(millX£} 0 14.44 7.45 0.12 0.8 051 0 2333

4.11 Watering Points in Nomadic Pasturage Area

Asumed No. of
Nomadic | Watering | Executing Cost Implementaion of
Pasturage Are Points | Agency {million} | Watering Points (No.)
(km?2) (Nos) USs [KE  |up1o2000]2001-2010
20,830 33 MOWD 53 6.7 10 23

5 Future Water Resources Developmet Potential and Study Proposal

5.1 Potential Water Source for Future Development

Potential Water Schemes
Source for Purpose
Future Development Water Supply Irrigation Hydropower

Umaa Dam w Kini - -

Mntond Dam W Kiwmi - -

Kitimuj Dam W Kitui - -

WiWater Supply Llmigation P: Power
3.2 River Basin Developmetn Study

Executing|_Cost (million) |- Implementation Schedule ;
Description Agency US$ K£  [93]94|95| 96} 97| 98] 99] 00| 01] 02} 03| 04} 05] 06} 07[ 08| 09 mI
Tana River Basin Study (Update) TARDA 4.0 5.0 ve| ve| ve | ¥r| ¥ J

* Design ¥ Swdy @ Construction

3.3 District Water Resource Study

Related Basin Study Executing | Cost (million) Implementation Schedule
Propased Remarks Agency | USS | KE£ {93194)05) 96197 98] 29! 0oi o] 02! 03| 64] 05; 061 07| 08] 0% 10
Tana MOWD 2.5 3.2 olojalajolw
¥r Swdy

o River Basin Study (propoesed under separate programme)
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Coda Location
4411 Muvai
4412 Mutituni
441.3 Murnbuni
4421 Ivati

442.2 Mitabori
442.3 Seltloment Area
443.1 Mbijuni
443.2 Mwala
443.3 Masii

443.4 Wamunyu
443.5 Muthethenl
4436 Kibauni
443.7 Kalawa
444.1 wlimani
444.2 Mbacni
444.3 Kiteta

444.4 Kisau

445.1 Kangundo
445.2 Matungulu
445.3 Donye Sabuk
446.1 Kinyaaia
4462 Matu
446.3 Ndalani
4464 Ndithini
4465 North Yalta
4471 Okia

447 2 Kalama
447.3 Kithembe
4474 Kilungu
447.5 Mukaa
447.6 Kasikeu
447.7 Konza South
447.8 Konza Morih
448.1 Makuenl
448.2 Kalhonzweni
448.3 Nzaui

448.4 Mbilini
4491 Makindu
449.2 Kikumbulyu
449.3 Ngwala
449.4 Mtito Andsi
44A.0 Tsavo National Park.

Population

55,226
22,138
4,908
48,943
14,986
7,110
19,947
20,630
21,027
14,577
20,367
14,731
14,238
20,368
38,784
13,607
20,698
56,772
55,615
19.346
20,839
21.511
20,847
20,264
44,787
20,807
27175
26,118
27,491
18,230
18,603
14,007
1,583
16,560
46,682
35,847
27,885
20,353
18,280
7.7
32,881
0

440 Machakos/Makueni

THE STUDY
ON
THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY
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1, Socio-Economic Profile : 440 Machakos/Makueni Districy

1-1 Popalation Projection (Unit: 1000)
Land 1950 2000 2010
Code Location Arca  ‘Town Namc B ——— [E— -
{sq.kom) Total Urban Rural Tota! Urban Rural Total Urban Rural
440  Machakos/Makueni 14,177 14862 1659 13203 19852 394.6 15906 2577.2 6525 19247
4411 Muvmi 117 Machakos 787 558 229 1589 1313 27146 2517 2183 g
441.2 Mutituni 618 Mitaboni+Machakos 35 288 27 720 68,7 33 1179 1139 4.0
441.3 Mumbuni 195 %<~-Athi River 1.6 103 13 258 4.2 16 422 403 1.5
442.1 Iveii 127 *<~-Machakos 639 353 346 1247 831 416 1885 1381 504
4422 Miwboni 101 27.2 - 212 A28 - 328 397 - 397
442,3 Settlement Area 264 Athi River 167 148 1.9 372 343 23 60,7 579 8
443.1 Mbiuni 156 28.6 - 286 345 T - WS 417 - ALT
443,2 Mwala 185 Syathani 29.6 - 26 360 04 356 436 05 431
443.3 Masti 154 3o.2 - 302 363 - J&3 440 - 440
443.4 Wamunyu 199 Kikima 209 - 29 255 0.3 252 309 04 305
443,53 Muthetheni 159 292 - 292 352 - 352 426 - 426
443.6 Kibauni 199 21.1 - 2l 285 - 255 308 - 308
443,7 Kalawa 393 204 - W4 M6 - U6 298 - M8
4441 tulimani 128 292 - 292 352 - 352 426 - 426
444,2 Mbooni 152 528 - 528 &35 - 635 769 - 169
4443 Kiteta 77 Usani/Tawa 19.9 - 199 245 0.5 240 297 0.6 291
4444 Kisau 235 29.7 - 297 358 - 358 433 - 433
445.1 Kangundo 133 Kangundo 844 112 732 1146 264 882 1506 43,8 1068
445.2 Matungulu 179 Tala §1.9 21 7938 1003 42 961 1226 63 1163
445.3 Donyo Sabuk 280 b - 217 334 - 334 404 - 404
446,1 Kinyaata 565 42.8 - 428 516 - 518 624 - 614
446.2 Matuu 230 Matuu 308 - 308 398 26 312 486 36 450
446.3 Ndalani 262 299 - 299 360 - 360 436 -~ 436
446.4 Ndithini n 25,1 - 291 350 - 350 424 - 424
446.5 North Yatta 1,067 64,2 - 642 Ti4 - 714 937 - %7
447.1 Okia 153 298 - 28 359 - 359 435 - 435
447.2 Kalama 170 39.0 - 390 470 - 47.0 568 - 568
447.3 Kithembe 112 375 - 375 451 - 451 546 - 546
447.4 Kilungu 133 Nunguni 394 - 394 482 07 415 584 1.0 575
447.5 Mukaa 94 26.1 - 261 315 - 315 381 - 331
447.6 Kasikeu 159 267 - 267 321 « 321 389 - 389
447.7 Konza South 348 Sultan Hamud 21,6 15 201 212 30 242 338 4.5 293
447.8 Konza North 541 22 - 22 27 - 2.3 33 - 33
448.1 Makueni 230 Makuent 24.6 23 223 323 54 269 416 9.0 326
448.2 Kathonzweni 887 66.9 - 669 807 - 80.7 976 - 918
448.3 Nzaui 493 Emali 514 - 514 625 06 619 757 08 749
448.4 Mbitini 190 40.0 - 400 481 - 481 583 - 583
449.1 Makindua 1,508 29.2 - 292 352 - 352 426 - 426
449.2 Kikumbulyu 457 26.2 - 262 315 - 315 382 - M2
4493 Ngwala 912 39.7 - 397 479 . 419 579 - 519
4494 Mitio Andei 850 Mitito Andei+Kibwezi 4.7 38 439 el3 B4 529 TS5 135 640
44A.0 Tsavo National Park 454 0.0 - 0.0 0.0 - 0.0 o0 - 0.0
1-2 GRDP Projection
Item 1990 2000 _.2010
1) GRDP (K.Pound mitlicn) 180.4 365.8 555.7
Percentage 1o GDP 2.3% 2.6% 27%
2} GROP per Capita (K.Pourd} 1214 184.2 215.6
Ratio to GDP per capita 0.36 0.41 043
Urban (K.Pound) 5191 412.7 gz
Rural (K.Pound) .4 127.6 159.2
1-3 Present District Profile {1990)
1) Agriculiral Production (1989) 3) Water Supply Schemes in Service Centre
Product Production  Unit Piped system 121
Communal water points [
Maize 219,000 tong Other sources 1]
Sorghum/Miltet 9,455 tons
Potato 22,700 tons 4) Bducational Facilities
Rice - 1ons Primary school 1507
Wheat/Barley - tons Secondary school 219
Colffee 56 tons Institute 20
Tea - tons
Milk 5,707 tons 5) Medical Facilities
Meat N.A tons Hospital 6
Health Centre 35
2) Number of Manufacturing Establishrments (1986} Dispensary 46
Type of Industry Number Others 2
Food 25 6} Out-patient of Infective Discases in Relation
Textile 10 to Water Supplies (1985-89 Average)
Wood 12 Diarrhoeal Diseases 58,185
Paper 2 Leprosy 30
Chemical 2 Infectious Hepalitis 528
Non-metal 3 Bilharzia 5303
Metal ¢ Eye Infections 25,490
Machinery 9
Others o
Total 63
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440
"2, Land and resources

2.1 Present Land Use

Unit : km?2
Total Land . Water Forest & - Agriculture | Other
Aren, Area, Area Park Swamp Town |Barrenland | 1 anq Land
14,183 14,178 5 1,666 2 337 88 4,465 7,620

2.2 Rain fall

Unit : mm
Jan | Peb | Mar| Apr | May| Jun | Tul'[ Avg | Sep | Oct | Nov | Dec | Anmual
49 38 20 176 | 61 10 4 6 9 51 187 | 110 | 796

2.3 River Flow
Unit ; m3/sec
Gauge Catchment | Mean Low Flow Frequency

Code Area (km2) | Flow 80% 0% 95% Min,
3DA02 5,724 18.7 5.2 3.4 2.6 1.3

2.4 Groundwater

Aquifer Characteristics

Elevation | Total Depth| Water Struck | Level Rest]  Yield Draw Down
(m) (m) (m) (m) (m3/hr) {m)
1442.08 99.64 T0.18 33.45 5.29 40,39

Safe Abstruction Yield
Unit ; m3/year
Borghole Shallow Total

5,512,349 10,778,282 16,290,631

2.5 Agriculture

Suitable Area for Major Crops Unit: km?2

Maize Wheat Rice | Sorghum Potato Coffee Tea
2,930 52 428 7,475 31 208 52

Area of Irrigation Potentjal

Surfce Water Groundwater
Upland Lowland Upland Lowland
11,340 22,227 131.9 60.1

nit : ha

Livestock Population
Unit; 1,000
Cattle Sheep/Goats Camels Donkeys
408.19 433.74 - -
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3 Water Demand Projection

440

Unit: cu.m/day

) Locatl 1999 2000 2010
ation
Rural Urban  Livestock  Industry Rural  Urban  Livestock  Indusiry Rursl  Urban  Livestock Industry
Machakos/Makuen District [ 2399 | 3077 38000 55,144 AR ‘ ' e
Mavuti 8,05 930 19,352 1,797 2,555
Mutituni 4,165 q 10,125 a {
Mumbuni 1,489 { 44 3,572 q i
Tvetl " 5,10 q 1,266 12,242 i g
Mitaboni i { { d q i
Settlement Area 2,140 1,219 5,133 2,103 2,744
Mbinni g 4 d i {
Muwala q 57 52 105 152
Masii ¢ q a i g
Wamuvnyu ¢ { 42 4 fi
Muthetheni d i d q d
Kibauni q u q c q
Kalawa i g g g a
tulimani 4 g 4 v [i
Mbooni { q 1,38 { { a
Kiteta { 69 [{ {
Kisau [¢ [ B g [ i
Kangundo 1,619 51 2,870 3,884, 105 157
Matungulu W4 359 2,241 617 &73 982
Donyo Sabuk g [+ 3 aq i [i
Kinysata { [\ 1,094 g [i q
Matuw q 57 390 105 152
Ndalani { q i i
Ndithini { i e i g {
North Yatta g a 1,648 q [t i
Okin [t q a [ {
Kalama [ q 1,000 [ { {
Kithembe { [1 1,079 q [ d
Kilungn [ { 1,240 104 a 4
Mukan q [t 3 q a q
Kasikeu q i [+ a i
Konza South 217 123 441 24y 43
Konza North { ( i d g
Makmend 333 o4 97 178 264
Kathonzweni [ 114 1,711 { 214 k11
Neauj { 4 1,51 a4 i [
Mbitini i q 1,314 Q q (
Makindu { q 0 i q
Kikumbulyn {l d q { q
Nawata q ( 1,023 q [ ]
Miito Andel 55( i 1,162 1,238 { {
Tsave National Park q { G i |
4 Action Plan
4.1 Urban Water Supply
Pips Pump Cost

Urban Name Population] Prescnt Raw Water Source | Fulure Raw Water Source  [am |line (km) lift (m) [1000 US$

Machakos 356,400| Mamba 1Jam Athi River P/L p 56.7 G600 78112

Mitaboni 114,000{Spring, Self-help Kaathana River [ 2.9 130 20,293

ALhl River 58,200 Nol-Turesh DL Upper Athi Dam B 9.9 1] 19,658

UnanifTawa T00|Boreholes and Dam ‘Tawa river 2 4.1 0 1,113

Kangunda 43,900| Borchetes Pipeline from Athi River p 44 170 19,537

Tala 6,400| Borcholes Pipeline from Athi river P 283 160 LX)

MNunguni 1,000|Spring Kyangonyo dver P 6.2 440 1,498,

Wots 9,000{ Borcholes Kaiu river + Newuni river p 39 180 3,263

Emali 800]Nol Tresh P/AL Mol Tresh PAL p 7 150 1,691

Muite Andei& Kibwezi 13,500{Nal-Turesh P/ + Umani springs Pipeline from Aild river 4 7 i 16,537
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440
4.2 Small Scale Irrigation Scheme
Scheme Area |Farmers No e ] Type of Imp. Cost Basi
Name (ha) | (Nos) Division Location Project Agency | million Kshs asin
Kilome [i] 7 T 7 Irtigsiton ? ? 3FA
Kwa-Chai Bxt. 50 7 ? 7 Trrigaiton ? 2,05 3FB
Mitito Andei 200 0 -1 7 Jrrigation ? 22 3FB
Kibwezi Pex o 0 Kibwezi Kikumbulyu Irrigation ? ? T
4.3 Large Scale Irrigation Project
Water Cost
Project Area Water Source Demand (million) Major Crops
(ha) (MCM)Y| USS KL
Kanzalu 4,055 Athi River 072 EYRY 47.8  |Rice
Kibwezi extension 13,200 Athi River 37188 2271 286.1 |Rice
4.4 Hydropower Development
. .. Executing | Cost(million) Implementation Schedule
Project Description Agency | USS | K£ |9)94f05) 96 97 ss] 99| 20] 01| 00f 03] 04] 03] 06| 07| 08| 09|10
. ) ’ ) * Dealgn ¥ Study @ Construction
4.5 Flood Mitigation Project
) . Executing | Cost{million) Implementation Schedule
Project Description Agency | USS | K& |93 94 95 o o oo o9 od oo o of od of of of o of 10
* Design 3 Siudy @ Construction
4.6 Urban Drainage and Ad-hoc River Improvement Projects
Project Population | Area (Km?2) Executing|Cost (million) ~ Implementation Schedule
Agency | USS KE _ 93| 94|95} 96| 07] 98| 9] 00| 01| 021 03] 04] 05{ 05| 07 08| 09 10
Machakos 1,100 28 MOLG 22.1 218 k| k| o|ote
Mitaboni 29,400 0.2 MOLG L6 2.0 Al k| k|e]|ele
* Desj * Swd @cC jon’
4.7 Dam Lrevelopment rian e e oneimetion
Damsites C.A. Purvose ESL | Storage| Yield |Height Cost
km2)| PO ELm) | vieM) | m3gs) | (m) | (1,000US8)
Yatta 20000 W 782 - 380.2 13.50 5 145,23
W:Waicr Supply Elrrigation P: Power
4.8 Groundwater Development Projects
Proposed Numbers Cost .
Drinking Livestock Exccuting {million) Implementation Schedule Remarks
BETDY (5 BMHDY (SAW+H Agency USS | K£ |93 94 95 o8 97 o8 99 20 01 0 o3 o4 o3 oJ o7 os] ogl 10
184 227 94 994 MOCSS 768 o6k |G| @ G|l o000 Small communication supply
* Deslgn % Study @ Conatruction
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4,9 Source Development Plan for Rural Water Supply

440
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Source Development Plan Irmplementation
District Program (%)
Surface | Horehole [  Shallow Roof Small | Subsur- | Sand | Rock | Bxisting|  Total Upwe | 2001-
Watcr Wall Catch Dam | face Dam | Dary | Caich | Pipeline 2000 2010
- Quantity (m3/d} 12,589 10,501 19,777 3.7d6] 1,234 496 332 50 5344 54,089 364 63.6
- No, of Facilivies o 312 38600 157,275 34 63 47 13 o] 161,604
-Cost (millUSS) 1] 38.62 18.6 94,38 1.69 1421 0.69 0.2 ] 155.59
(millLKL) 0 487 23.45 11901} 213 1.79] _0.87 035 0 196.2
4,10 Source Development Plan for Livestock Water Supply
Source Development Plan Implementation
District Program (%)
Surface | Borehole { Shallow Semall Subsur- | Sand { Existing] Total Upto 2001-
Waler Well Dam face Dam | Dam Pipc]inc 2000 2010
- Quantity {m3/d) 3,927 2,726 5,032 444 95| &5 154 12,443 384 61.6
- No, of Facilities 0 96 994 34 33 28 0 1,185
- Cost (mill. US$) 0 .9.93 4.6% 0.6 0.26] 0.13 0 15.61
(millKE£) of 1252 5.91 0.7 033] 047 of 1969
4,11 Watering Points in Nomadic Pasturage Area
Asumed No. of
Nomadic | Watering | Executing Cost Implementaion of
Pasturage Aresl Points | Ageney | (million) | Watering Points (No.)
(km2) (MNos) USE |KE | up o 2000] 2001-2010
6424 10 MOWD 1.7 2.1 3 7
5 Future Water Resources Developmet Potential and Study Proposal
5.1 Potential Water Source for Future Development
Potential Waler Schemes
Source for Purpose -
Future Development Water Supply Irrigation Hydropower
Thwake Dam W Rural Kibwezi -
Kiteta Dam W Rural -
Mbuuni Dam w Machakos -
Wi Water Supply Limigation s Pawer
5.2 River Basin Developmetn Study
Executing| Cost (million) Implementation Schedule
Description Agency JS$ K& (93] 04l 9s]oa] 97] 98] 99] o] 1] 0l 03[ 04] 05] 6] 07f o8] 09] 10
Athi River Basin Study (Update) TARDA 40 5.0 Yol #r] | fe] |
® Design % Swdy @ Construction
5.3 District Water Resource Study
Related Basin Study Executing | Cost (million) Implementation Schedule
Proposed Remarks Agency | USS | K£ {93)94)95)96)97] 98 99| 00f 01]02] 03} 04) 05| 06) 07) 08} 09/ 10
Athi {WRAP proposcd) . MOWD ~ — Yei v ¥ i
¥t Stdy

o River Basin Stndy (proposed under separate programme)







Marsabi!

IStrict

D

-1306-



Fig.

Code | ocalion Population y .
451.1 North Hor 5078 - ]
451.2 Dukana 6,021 .
451.9 Malkena 13,088 1
452.1 Loiyangalani 5731

452.2 Kargi 3,765 *
453.1 Korr 8,142 . y
453.2 Logologo 6505 :
4641 Mountain 12,364 .

454.2 Karare 2487

454.3 Saganie 2417 _ ﬂlﬁ
455.1 Uran 5476

455.2 Salelo 6,302

456.1 Moyale 7478

456.2 Buliye 4,338 .

456.3 Godama 7.028 450 Marsabit THE STUDY

CN
THE NATIONAL WATER MASTER PLAN

JAPAN INTERMATIONAL COOPERATION AGENCY ]

i
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1. Socio-Economic Profile : 450 Marsabit District

1-1 Population Projection (Unit: 1000)
Land 19950 2000 2010
Code Location Area  TownName —  cerreme mmeemivns coeeen -
(sq.km) Total Urban Ruml Total Urban Rural Total Urban Ruml
450  Marsabit District 73953 138.1 338 1043 1864 792 1172 2703 1230 1472
451.1 North Horr 11,287 North Hore %2 21 71 123 43 80 163 62 100
4512 Dukana 7,107 84 - B4 9.5 - 2.5 119 - 11.9
451.3 Maikona 21,561 18.3 - 183 206 - 206 259 - 239
452.1 Loiyangalani 5,193 8.0 - 80 9.0 - 90 113 - 1.3
4522 Kargl 4,129 Kargi 6.7 43 24 131 105 27 199 165 34
453.1 Korr 4,518 Korr 17.2 58 114 247 119 128 333 172 161
4532 Logologo 8,124 9.1 - a1 102 - 102 129 - 12.9
454.1 Mountain 1,018 Marsabit 162 1L1 51 327 210 57 499 427 7.2
454.2 Karare &5 15 - a5 a9 - 39 49 - 49
4543 Sagante 539 34 - 34 s - 3.8 48 - 438
455,1 Uran 3,455 77 - 7.1 85 - 86 108 - 10.8
4552 Sololo 2,835 Sololo 7.6 3.7 39 13.4 2.0 4.4 12.8 142 55
456.1 Moyale 55 Moyale 6.8 6.8 0.0 16.5 16.5 0.0 262 282 0.0
4362 Butiye 2,325 6.1 - 6.1 68 - 6.3 8.6 - 86
456.3 Godoma 1,202 9.8 - 98 111 - 11 139 - 13.9
1-2 GRDP Projection
Ttem 1990 2000 2010
1) GRDP (K.Pound million) 2.8 38.8 579
Percentage to GDP 0.3% 03% 0,3%
2) GRDP per Capita (K. Pound) 158.1 ioré 214.3
Ratio to GDP per capita 0.46 0.44 0.42
Ushan (K.Pound) 446.6 3604 3553
Rural (K.Pound) 64.6 87.6 96.5
1-3 Present District Profile (19%0)
1) Agriculwral Production {1989} 3) Water Supply Schemes in Service Centre
Product Production  Unit Piped system 5
--------- - Communal water points 2
Maize 7,236 1ons Other sources 5
Sorghum/Millet 2,910 tons
Polao 60 tons 4) Educational Facilities
Rice - tons Primary school 48
‘Wheat/Barley 43 tong Secondary school 3
Coffee 17,434 tons Institute 3
Tea - tons
Miik 31,964 1wnsg 5) Medical Facilities
Meat 5,428 wns Hospital 2
Heaslth Centre 4
2y Number of Manufaciuring Bstablishmenis (1936} Dispensary 11
Type of Industry Number Others
Food 9 6) Qut-patient of Infective Discases in Relation
Texiile 0 to Water Supplics (1985-89 Average)
Wood 1 Diarrhoeal Discases 5459
Paper 0 Leprosy 4
Chemical 0 Infectious Hepatitis 28
Non-metal 0 Bilharzia i83
Metal 0 Eye Infections 2721
Machinery 0
Others 0
Total 10

-138-



2. Land and resources

2.1 Present Land Use

Unit : km2
Total Land Water Forest & Agriculture | Other
Area Area Ares Park Swamp Town |Barrenland| [and Land
78,078 73,952 4,126 5,661 403 390.39 | 46,488 85 20,924.61
2.2 Rain fall
‘ Unit ; mm
Tan | Feb | Mar| Apr | May| Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual
17 | 14 | 42 | 109 | 41 5 8 6 5 45 | 70 | 26 | 394
2.3 River Flow
Unit : m3/sec
Gauge Catchment | Mean Low Flow Frequency
Code Area (km2) | Flow 80% 90% 95% Min,
2.4 Groundwater
Aquifer Characteristics
Elevation | Total Depth] Water Struck |  Level Rest|  Yield Draw Down
{m) {m) {m) (m) (m3/hr) (m)
737.56 102,38 72.4 54,88 5.08 22.95
Safe Abstruction Yield
‘ Unit : m3/year
Borghole Shallow Total
20,221,098 27,050,316 47,271,414
2.5 Agriculture
Suitable Area for Major Crops Unit: km2
Maize “Wheat Rice Sorghum Potato Coffee Tea
61 0 21 1,538 0 0 0
Area of Irrigation Potential _
Unit ; ha
Syrfece Water Groundwater,
Upland Lowland Upland Lowland
0 0 14 49.8
Livestock Population
Unit: 1,000
Cattle Sheep/Goats Camels Donkeys
261.94 906.96 186.07 18.28
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3 Water Demand Projection

450

Unit; cu.m/day

Location 1994 2000 2010
Rural  Urban  Livestock  Industry | Rural  Urban  Livestock  Indusiury Urban  Livestock Indusiry
Marsabit Diswreit 2,06 14,932 513 2,5 11,67 950 18,46 1,368
North Horr 141 1,011 Q ¥ M ) q
|Dukana 16 1,117 [ b
Maikona 36 2429 { 43
Loiyangalani 15 1,064 l 1
Kargi 4 459 i 5 1,54 248
Kort . 1,703 { 27 1,15 257 a
|t.ogologo 181 1,207 { 21§ q
Mounisin 1 1,044 1 398 42 6401 &0
Karare 6 A6 ( &5 v
Saganie 67 449 g1 [
Uran 152 1,015 184 0
Scloto 74 64 ofl 1,32 2,13 q
Moyale { 5 { 2,438 529 392 78]
Butiye 120 805 144 g
Godoma 193 1,304 2345 i
4 Action Plan
4.1 Urban Water Supply
Pipe Pump Cost
Urban Name Population] Present Raw Water Source | Future Raw Water Source |G |line (km) lift (m) 1000 USE
North Haorr 6,300l Barehales Borcholes g 232 4] 22017
Kargi 16,600] Boreholes Borcholes + Subsurface Dam 2 156 0 66,779
Korr 17,200{ B orcholes Borcholes B 593 i 56,210,
Marsabit 42,700)Small river(B akuli spring) | Borcholes +Small dams g 1739 0 177,136
/Sub-susface dam/Spring
Salolo 14,300] Barchales Boteloles 2 26 Q 63,271
Moyale 26,200| Moyale Dam Borcholes + Smatl Dam B 608 0 68,275
gigravity p; pump
4.2 Small Scale Irrigation Scheme
Scheme Area |Farmers No L . Type of Imp. Cost ,
Name (ha) | (Nos) Division |  Location Project Agency |million Kshs|  Bosit
4.3 Large Scale Irrigation Project
Waler Cost
Project Area Water Source Demand ] {million) Major Crops
(ha) (MCM)| USS k£
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4.4 Hydropower Development

. - Executing | Cost{million) Implementation Schedule
Project Description Agency | USS | KE |94 95) 06 92/ 98 99| 20f 01] 62 0a] 04] 05/ 06 02/ ca] 05]10

* Design % Study @ Construction

4.5 Flood Mitigation Project

. .. Executing { Cost{million) Implementation Schedule
Project Description Agency | US| K& [od o4 o 5d 57 of oo 2 o of cof of of of of od

E : HENENER

* Design 3¢ Study @ Construction

4.6 Urban Drainage and Ad-hoc River Improvement Projects

Project Population | Area (Km2); Exccuting|{Cost {milkion) Tmplementation Schedule

Agency | US3 K£  |93f94]95]9697] 98] 99] 00 01] 02l 03| 04] 05| 06| 07] 8] 09] 10
Marsabit 11,100 0.1 MOLG 0.8 §.] “| k| %] e|e]o

* Design  v¢ Swdy & Construction

4.7 Dam Development Plan

Damsites C.A. Purpose FSL | Siorage | Yield |Height Cost
m2)| "R ELm) MeMy | mds | (m) ] (1,000U88

- -4 -

WiWater Supply Dlrignion P: Power

4.8 Groundwater Development Projects

Proposed Numbers . Cost Traol \ation Schedul
Drinking Livestock E;“i‘:::‘g {miltion) mplementaiton Jenedule Remarks
(B/H+DY (spw+H ] (BHADY (SIW+H gency US$ | KE |53 94 98 od 97 9&] 99) 'wl ol 0 03} o4 o o4 o7 os] o 10
23 771 471 2128 MORDASA| u131 25| kjele/ oo/ o|ojo|e|o|olole Rural waier mupply

* Dosign 3¢ Study @ Construction

4.9 Source Development Plan for Rural Water Supply

Source Davelopment Plan Imptementation
District ) Progrzm (%)
Surface { Borchola |  Shallow Roof Stmall | Subsur- | Sand | Rock | Existing Total Upto 2001-
Water Well Caich Dam | face Dam | Dam | Caich] Pipcline 2000 2010
- Quantity (m3/d) 34 1,502 1,270 365 9 64 K 13 205 3,553 8.7 713
- No. of Facilities - 0 55 238 18,436 k) 11 1 3 0 18,757
-Cost (mill.US%) 0 6 114 11.05 0.01 0.18] 0.14] 0.05 0 18.58
(mill. KL} 0 7.56 1.44 13.94 0.02 0.23] 0.18] 0.06 Q 23,43
4,10 Source Development Plan for Livestock Water Supply
Souree Development Plan Implementation
Diswict Program (%)
Surface | Borehole | Shallow Small Subsur- | Sand | Cxisting] Total Uplo 2001-
Water Well Dam face Dam | Dam [ Dipeline 2000 2010
> Quamity (m3/d) 753 14,425 11,587 1321 . 539 T1 262 28409 21.0 79.0
- No. of Facithles 0 47) 2,128 3 59 7 0 2,738
- Cost (mill USS) 0 5143 1048 0.19 1.36] 1.3l 0 7117
(milLK£} 0 72.42 13.21 0.24 1971 191 0 89,15

-141-



450

4.11 Watering Points in Nomadic Pasturage Area

Asumed No. of
Nomadic | Watering [ Executing Cost Implementaion of
Pasturage Areqf Poinits | Agency {million) Watering Points (No.)
(km2) {Nos) USS |K£  {up o 2000]2001-2010
20,305 32 MOWD 4.9 6.2 10 221

5 Future Water Resources Developmet Potential and Study Proposal

5.1 Potential Water Source for Future Development

Potential Water Schemes
Source for Purpose
Future Development Water Supply Trrigation Hydropower
Habaswein Dam w Habaswein ) - -
Meri Dam W Meri -
Malgis Dam W Marsablt
Borcholes at Lalsamis W Marsabit
WiWaior Supply Ilrmigatim P: Power
5.2 River Basin Developmetn Study
Exceuting| Cost (million) Implementation Schedule |
Description ) Agency US$ KE {93 94]95|96] 97| 98199] 0o] 01] 02] 03| 04] 05| 06] 07} 08] 0% ml
Ewaso Ngiro North River Basin Study ENNRDA | 25 32 %l |

% Design % Swdy ® Construction

5.3 District Water Resource Study

Related Basin Study Exccuting | Cost (million) Implementation Schedule
Proposed Remarks Agency | USS KE  |93{94]95196] 97| 98] 99] 00| 01] 02| 03] 04| 05] 06| 07] 08] 0] 10]
Ewaso Ngiro N, (WRAP proposed) MOWD - - Yo
¥ Swdy

o River Basin Study (proposed under separate programme)
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	Coast Province
	310 Kilifi District
	320 Kwale District
	330 Lamu District
	340 Mombasa District
	350 Taita Taveta District
	360 Tana River District

	Eastern Province
	410 Embu District
	420 Isiolo District
	430 Kitui District
	440 Machakos/Makueni District
	450 Marsabit District


