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PREFACE

Interpretation of Information in this Volume:

This volume summarizes the development potential and data by district. The action plans
presented herein have been broken down into district for reference, within the framework
of nationwide water resources development as defined in the original objective of the
NWMP Study, but should not be regarded as the actual development plans proposed for
the respective districts. The main purpose of this volume is only to provide necessary
information and guidelines for formulation of specific development plans for each district in
the future. Further details required for the District Water Resources Study are
recommended separately in the Main Report Volume I1.

Administrative Division of Districts

In this Study, the original 41 districts were considered and various statistical data,
particularly socio-economic information, were collected for these districts. During the
progress of the Study, six districts were detached from the original ones and established as
new districts. In the report, the data on these new districts are grouped together with the
corresponding original districts as shown below,

Qriginal Districts New Districts Data included in:
1. Machakos Makueni Machakos/Makueni
2. Kisii Nyamira Kigii/Nyamira
3. Kakamega Vihiga Kakamega/Vihiga
4, Meru Tharaka-Nithi Meru/Tharaka-Nithi
5, Kericho Bomet Kericho/Bomet
6. South Nyanza Migori South Nyanza/Migori

(Note: The last three Districts were established very recently,
The report refers only 1o the names of the original 41 districts.)

The administrative boundary map used in this Study is the latest complete map set covering
the whole country (41 Districts, 233 Divisions and 976 Locations), prepared in 1986 by the
Survey of Kenya, Ministry of Land, Housing and Physical Planning.

Data and Information

The data and information contained in the report represent those collected in the 1990-1991
period from various documents and reports made available mostly from central government
offices in Nairobi and/or those analyzed in this Study based on the collected data. Some of
them may be different from those kept in files a1 some agencies and regional offices. Such
discrepancies if any should be collated and adjusted as required in further detailed studies
of the relevant development projects.

Development Cost
The cost and benefit estimate was based on the 1991 price level, and expressed in US$

equivalent according to the exchange rate of US$1T = KShs25.2 prevailing at that time. The
sarne exchange rate was used in calculating the development cost in K£/KShs currency.
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Nairobi
Socio-Economic Profiles

Nairobi is not only the principal urban centre of population but also the social, economic
and communication's hub of the whole country, i.e., the national capital, It is inevitable
that the movement of people towards urban concentrations will impinge the most heavily on
Nairobi itself. In fact, the total population of Nairobi has increased from 828 thousand in
the 1979 census to 1,346 thousand in the 1989 census. This is more than 6% of the
national census population.

Nairobi Province has an total area of 684 km?2 or 0.12% only of the national total. Of the
total land area, 95 km? or 14% is reserved area for uses such as national parks and reserved
areas. The rest, 589 km?2 or 80%, is habitable urbanized areas where the people carry out
their daily activities.

Nairobi is the most industrialized city in the country. There are some agricultural activities
in the surrounding zones, but most of the lands are developed for residential and industrial
uses, particularly in the central zones. According to Directory of Industries 1987, there
were identified 2,527 manufacturing establishments in the country, of which 1,206
establishments or 48% were located in Nairobi City. In particular, about 70% of the
following industrial type's establishments: chemical industry, machinery and paper
products, were located in Nairobi City.

Nairobi recorded K£2,576 million at 1989 constant prices or one-third of GDP, according
to the Study Team's estimation explained in Chapter 5 of Sectoral Report "A", Nairobi
also recorded the largest GRDP per capita in the country. It was estimated at K£1,823 in
1990, which was 5.3 times the national average.

Surface Water

Nairobi municipality is located in the upstream basin of the Athi River, Annual rainfall of
988 mm is recorded at Nairobi on average. Monthly rainfall varies from 240 mm in April
to 20 mm in July. Two distinctive wetter months are defined in April during Long Rains
and in November during Short Rains. From June through September, the rather dry
months continue with monthly rainfall of less than 50 mm.,

Although the catchment of Athi River is the second largest in Kenya, almost all of the
drainage area is located astride semi-arid areas. The river is therefore almost dried up in the
dry months from June through September.

The present water supply system in Nairobi is organized into the following water
distribution systems, a piped water distribution system supplying treated water from 3
major water sources and minor source.



Treated Water

Water Sources (m3/day) (m3/sec)
1. Chania River 177,000 2,049
2. Sasumua Dam 57,000 0.660
3. Ruiru Dam
} 23,000 - 0266
4, Kikuyu Spring _
Total 257,000 2975

In 1988, it was estimated that about 89% of the current population was served by the water
distribution system through direct house connections, communal watering points and
kiosks in the shanty areas. The remaining 11% obtained their water supplies from
boreholes. In addition, some industries were supplied with additional water from their
own boreholes, '

As increasing of population and domestic and industrial water demands rises in Nairobi,
the largest surface water deficit in Kenya will occur in'2010. The deficit was estimated at
7.1 m3/sec in 2010. However, no potential damsite with a relatively large reservoir
storage which impounds surface water for domestic supply was found in the upstream
reach, Therefore water transfer schemes are required from the other river basins.

At present, the water transfer of 2.6 m3/sec from Thika dam to Nairobi is at the
construction stage, The Thika dam, however, does not meet the increasing demand in
Nairobi. After completion of Thika dam, Ruiru-A dam and Chania-B dam are also required
to supply water at 0.30 m3/sec and 0.76 m3/sec respectively to Nairobi. The remaining
surface water deficit is ensured by the construction of Ndarugu dam. However, the volume
of inflow into Ndarugu reservoir is not fully satisfied with the required volume of water
meeting the demand in 2010, The additiona! inflow having a monthly fluctuation with a
maximum of 8.0 m3/sec is transferred from the intake of the Chania River,

Geology

The geology consists of volcanic rocks, tuffs, and sediments of Miocene to recent. They
rest directly on metamorphic basement rocks

Physiography

The province is a portion of the eastern border-zone of the Rift Valley depression filled
with volcanics and sediments.

Groundwater
The average boreholes yield in the District is 7.7 m3/hr, but the yields may actually vary
from nil to over 50 m3/hr. The average borehole depth is 152 meters. The average rest

level of the water in boreholes is 56.7 meters.

The province contains many more boreholes than any other area. The Nairobi conservation
area was originally defined in 1953 after long term depletion was recognized in the Ruaraka



region.

Aquifer characteristics by district

District Elevation Total Water level - Yield Draw
code  name (m) depth(m) struck(m) rest(m) (m3/hr)  down(m)
110 Nairobi 1721.30 152.50 112.50 56,70 7,70 39.50

Groundwater development plan should be prohibited because of regulation in the Nairobi
conservation area.

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 110
District Nairobi
Availability X

note: X There is ng area for irrigation development

Qa There is some area for irrigation development (less than 500 ha)
O There is more area for irrigation development (less than 5000 ha)
@

There is more than enough arca for irrigation development (more than 5000 ha)
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Fig.

Code Eoeatlon Population
111.1 Makongeni 21,728
111.2 Maringo 27,166
111.3 Makadara 41,732
" 111.4 Viwanda 18,013
12,1 Kamukunji 18,858
2.2 Pumwani 14,403
112.3 Bahali 34,483
112.4 Eastlelgh 53,662
113.4 Slarehe 53,005
113.2 Ngara 26,379
114.1 Kenyaiia Hospital 16,670
114.2 Kibara 63,353
114.3 Mugumoini 32,048
1144 Langala 13,112
116.% Rirula 41,578
115.2 Walthaka 14,682
116,32 Kangemi 20,221
116.1 Kitimani 45,111
118.2 Parklands 53,655
117.1 Mathare - 68,458
t17.2 Karobangt 13,065 b
1173 Ruaraka 39,551 1: 288823
117.4 Roysambuy 18,675
117.6 Kahawa 12,383
1181 Dandora 21,6875 . N
1182 Njlry 18.138 110 Nairobi THE STUDY
1183 Embakasi 18,086
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THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY,




1. Socio-Economic Profile : 110 Nairobi District

1-1 Population Projection {Unit: 1000}
Land 1990 2000 2010
. Code Location Area TownName = creecerme smeciern ccein i it i s e reeas
(sq.km) Total  Urban Rural Total Urban Rural Total Urban Ruml
110 Nairobi 684 Nairobi 14131 14131 0.0 2260.5 22605 00 34653 34653 0.0
1-2 GRDP Projection
Item 1990 2000 2010
1) GRDP (K.Pound million} 2575.7 48037 72879
Percentage to GDP 332% 4.7% 35.7%
2) GRDP per Capita (K.Pound) 1822.8 2125.1 2103.1
Ratio to GDP per capita 5.34 472 4.15
Urban (K.Pound) 1822.8 2125.1 21031
Rural (K.Pound) - -

1-3 Present District Profile (1990)

1) Agricultural Production {1989)

Product Produciion in 1ons
Maize 0
Sorghum/Millet 1
Potato 0
Rice 0
Wheat/Barley v}
Coffee 0
Tea 0
Milk 0
Meat 0
2) Number of Manufacturing Establishments (1986)
‘Fype of Industry Number
Food 153
Textile 208
Wood 149
Paper 104
Chemical 159
Non-metal 52
Metal 11
Machinery 212
Others 68
Total 1206

3) Water Supply Schemes in Service Centre
Piped system
Communal water points
Other sources

4) Educational Facilities
Prmary school
Secondary school
Institte

5) Medical Facililes
Hospital
Health Centre
Dispensary
Others

[ o

6) Ow-patient of Infective Diseases in Relalion

10 Water Supplics (1985-89 Average)
Diarrhoeal Biseases
Leprosy
Infectious Hepatitis
Bilharzia
Eye Infecions

8,850
”
76

268

4983




2. Land and resources

2.1 Present Land Use

2.2 Rain fall

2.3 River Flow

2.4 Groundwater

2.5 Agriculture

Unit : km?2
Total Land Water Porest & Agriculture | Other
Area Ared Area Park Swamp Town |Bamenland| yand Land
684 684 0 215 0 93 o 33 323
- Unit ; mm
Jan | Feb { Mar| Apr | May| Tun | Jul | Aug | Sep| Oct | Nov | Dec | Annual
51 47 92 | 2351 154| 35 16 22 26 61 151 | 93 988
Unit : m3/sec
Gange Catchment | Mean Low Flow Frequency
Code Arca (km?2) | Flow 80% 90% 95% Min.
3AAQ4 272 0.7 0.2 0.1 -0 0.1
3BA29 75 0.3 0.1 0.0 0.0 0.0
Aquifer Characteristics
Elevation | Lotal Depth| Water Struck | Level Rest|  Yield Draw Down
(m) {m) (m) (m) (m3/hr) (m)
Safe Abstruction Yield
Unit : m3/year
Borehole Shallow Total
0 16,510 16,510
Suitable Area for Major Crops Unit: km?
Maize Wheat Rice Sorghum Potato Colfee Tea
284 2 0 304 2 53 0
Area of Irrigation Potential .
Unit : ha
Surfce Water Groundwater
Upl'.md Lowland Upland Lowland
943 0 0.1 0
Livestock Population
: Unit: 1,000
Callle Sheep/Goals Camels Donkeys
6.57 7.72




110

3 Water Demand Projection
Unit: cu.m/day

by

Location 1390 2000 2010
Rural  Urban  Livestock  [ndustry Rural  Urban  Livestock  Industry Rural "Urban  Livestock Industry
Nalrobi District 0 204,334 19 128,304 o 333,08 257 218,953 a4 520,147 3Msp 281 ,665]
4 Action Plan
4,1 Urban Water Supply
Pipe Pump Cost
Urban Name Population| Present Raw Water Source | Future Raw Water Source o |line (km) 1ift (m) | 1000 USS
Nairobi 3,465,400{ Chaania R .+Sasumua Dam+Ruin Dam|Thika Dam, Ndarugu, Ruiru-A, p 165 150 1,061,640
+Kikuyu spring Chania-B .

g1 gravity p; pump

4.2 Small Scale Trrigation Scheme

Scheme Area |Farmers No o . Type of Irap. Cost :
Name (ha) | (Nos) Division Location 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£




4;4 Hydropower Dcvclopment

110

. .. Executing | Caost{million) Implementation Schedule
Project Description Agency | USS | K£ |o]s4]9s|s6] 97| s8] 95| 20f on] oz} en] os] 5] osf o[ os ] o]0
Je Dosign 37 Study @ Construction
4.5 Flood Mitigation Project
Exceuting |Cost (million) Implementation Schedule ‘
Project Description Apcncy |USS K& [93]94] 95| 96| 97] 98] 09! eol 01] 021 03] 04l 03] 06l 07 a8 05] 10
Nairobi City - Enlargment of existing MOLG 10.8 13.6 | | % ool
(Nairobi channels/culverts (13 sites)
river, elc) ~ Channgl improvement (11 sites)
% Design ¢ Study ©® Construclion
4,6 Urban Drainage and Ad-hoc River Improvement Projects
Project Population | Area {Km2)| Exccuting |Cost (million) Implementation Schedule
Agency | USS | K£ losloaos|as|o7| o8] a0l ool 011 02] 03t 04 0] 06| el as] o] 10
Nairobi 1a13,000] 800 MoLG | 3600 | 4536 {2lw[elele]e]
. * Design ¥ Swdy © Construction
4.7 Dam Development Plan
Dumnsites CA | purpose | FoF | Storage [ Yield [Height{ — Cost
k)| PO |EBL m) | oMy | mag) | (m) [(1,000U88
Upper Athi 4000 W 1552 10.3 0.30 26 6,519
WiWater Supply Limigation P: Power
4.8 Groundwater Development Projects
Proposed Numbers _ Cost :
Drinking T ivactock Dxecuting | (million) Implementation Schedule Remarks
(B/HADA (573 + H{B/M+ DY (S/AW+ I Ageney USs | K& | 93 94| 95 od 97 95] 99| 20 03] ¢ 03 o4 oy os! by osl 0] 10
] * Deslgn 3% Study @ Construction
4.9 Source Development Plan for Rural Water Supply
Source Development Plan Implementation
District Program (%)
Surface | Borchole |  Shallow Roof Small | Subsur- | Sand | Rock | Existing}  Totat Upto | 2001-
Water Well Catch Dam | face Dam| Dam | Catch| Pipeline 2000 2010
- Quantity (m3/d) 0 0 0 ] 0 0 0 Q ) o 0 0
- No. of Facitities 0 0 0 0 0 0 0 ¢ 0 0
- Cost (mill USS) 0 0 0 0 0 0 L] ] 0 0
{miliKL) 1] 0 0 0 0 0 0 0 0 0
4.10 Source Development Plan for Livestock Water Supply
Source Development Plan Implementation
District Program (%)
Suface | Borchole | Shallow Small Subsur- | Sand | Existing| Total Upto 2001-
Water Well Dam face Dam | Dam | Pipeline 2000 2010
- Quantity (m3/d) 0 i) 0 0 0 0 0 0 0 0
= No. of Facilities 0 1] 0 0 1] 0 0 0
- Cost (milLUSS) 0 0 o 0 ] 0 0 ]
{millK£) 0 0 0 0 0 0 4 0]




4.11 Watering Points in Nomadic Pasturage Area

Assumed No, of Cost Implementation of

Nomadic | Watering | grecuting | (million) | Watering Points (No.)
Pasturage Arca | Points Agency

(km?2) (Nos.) US$ | KE |Up 1o 20002000-2010)

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

WiWater Supply [!lrrigation P Power

5.2 River Bésin Developmetn Study

Exccuting| Cost (million} Implementation Schedule
Description Agency | USS KE | 903]04|95[9¢] 97] 92]09] 00] 01] 021 03] 04| os{ es 7] 08| 05 10
Athi River Basin Study (Update) TARDA 4.0 5.0 hod Bz d iz Bxd R l I
* 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] 00| 01] 02] 03] 04| 05| 06| 07| 08 0% ml
Athi {To be coveredhy separate studies) NCC - - l

W Study

o River Basin Study {proposed under separate programme)

-10- ’

110
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Central Province
Socio Economic profiles

Central Province has total area of 13.2 thousand km? or 2.2% of the national total. Most of
the land is of high and medium potential, Of the total provincial area, 4.2 thousand km? or
32% is reserved area for uses such as national parks and reserved areas. The rest, 9.0
thousand km? or 68%, is habitable area where the people carry out their daily activities.
The district population distribution.was as follows:

Code District Arca Population in 1990 Density
(km?) (1000) (persons/km?)

210 Kiambu 2,451 972 397

220 Kirinyaga 1,437 413 287

230 Murang’a 2476 899 363

240 Nyandarua 3,528 378 107

250 Nyeri 3,284 647 197

In 1990, 3,309 thousand people or 15% of the national population were living in Central
Province. Its district distribution is shown in the above table,

The urban population numbered 309 thousand or 9.3% of the total provincial population in
1990. It was distributed into 24 towns in five Districts as follows: seven towns with 106
thousand of urban population in Kiambu District; five towns, 19 thousand, in Kirinyaga;
six towns, 65 thousand, in Murang'a; three towns, 12 thousand, in Nyandarua; and three
towns, 107 thousand, in Nyeri. Among these towns, the top 10 towns in terms of urban
population were Nyeri, Thika, Maragwa, Murang'a, Karuri, Ruiru, Ol Kalou, Kerugoya,
Kutus and Kikuyu in order.

Nyeri is the largest town in the Province, which functions as the provincial capital as well
as the district headquarters of Nyeri District. Besides, district headquarters of the other
Districts are Kiambu town in Kiambu Diswict; Kerugoya in Kirinyaga, Murang'a in
Murang'a; and Ol Kalou in Nyandarua.

Maize dominates the crop acreage in the five Districts in the province. Succeedingly,
potatoes and beans are significant features of the cultivated area. Coffee and tea are well
developed in the four Districts, i.e., Kiambu, Kirinyaga, Murang'a and Nyeri. The
relatively high level of agricultural and cash crop development is matched by a
comparatively high level of urbanization in the province.

Thika ranks as the most industrialized town in the province. It also functions as a satellite
town attracting overspill industries from Nairobi. Besides, Nyeri, Limuru, Kikuyu and
Kiambu are also listed as industrialized towns in the province. Their industrial potential is
comparable to that of Kisumu. However, taking the warter resources availability into
consideration, their potential might be better than that of Kisumu.

Central Province recorded K£1,050 million at 1989 constant prices or 14% of GDP,



according to the Study Team's estimation explained in Chapter 5 of Secioral Report "A",
Kiambu recorded the largest GRDP in the province, It was estimated at KE439 million or
5.7% of GDP. Kiambu also recorded the largest GRDP per capita in the province. It was
estimated at K£452 in 1990, which was 1.32 times of the national average, GRDP per
capita of the other Districts recorded as follows: K£362 or 1.06 times in Nyandarua;
K£297 or 0.87 in Murang'a; K£240 or (.70 in Nyeri; and K£126 or 0.37 in Kirinyaga.

Surface Water

Central province is located astride 4 drainage areas around Mt.Kenya and Aberdare Range,
they are, Drainage Areas 2 to 4. Annual rainfall was estimated at 1,055 mm at Kiambu,
1,345 mm at Kirinyaga, 1,121 mm at Muranga, 886 mm at Nyandarua and 1,105 mm at
Nyeri. Two distinctive wetter months are defined in April during the Long Rains and in
November during the Short Rains. Among 5 Districts, 4 Districts receive less than 50 mm
from June through September. While, Nyandarua District receives more than 50 mm even
in the drier months, ' '

(1) Kiambu District

Kiambu District is located in the upstream reach of Athi river basin. Although
several tributaries of the Athi River flow through the District, the lower water level
with small runoff in distinctive drier months made the intake structures mal-
function. The increasing population and water demand, has meant that the
exploitable flow of tributaries has already been utilized for domestic and industrial
water. Raw water source depends on boreholes at present. To supply domestic
and industrial water sufficiently in 2010, the construction of Ndarugu dam at the
downstream end of the Ndarugu River (alternatively Munyu Dam) ensures the
water supply to urban centers in the District,

(2) Nyeri, Muranga and Kirinyaga Districts

Nyeri, Muranga and Kirinyaga Districts are located in the upstream reach of the
Tana river basin. Both annual rainfall and annual runoff are relatively high
compared with the other Districts in Kenya. Forest area which is cultivated during
high rainfall in the uppermost basin forms a groundwater reservoir for the District
which causes a relatively large river flow even in the drier months. A number of
small springs are also identified at the fringe of forest areas. The surface water
source is sufficient for the demand by 2014

(3) Nyandarua District

Nyandarua District extends from Lake Naivasha basin in the Rift Valley (Drainage
Area 2) in the south to the town of Nyahururu (Drainage Area 5) in the north. The
southern part of the District which has a perennial surface water sources is located
westwards of the Aberdare Range. The surface water of the Turasha River is the
major perennial water source for the internal drainage systems of Lakes Naivasha,
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Elementaita and Nakuru, In the southern part of the District, two potential damsites
were identified, i.e., Turasha Dam, Greater Nakuru Water Transfer Project, which
supplies the domestic water to Gilgil and Nakuru and Malewa Dam which is
proposed to augment the water supply volume.

While, in the northern part of the District where the Ewaso Ngiro River originates,
a number of swamps cause much evaporation and seepage losses along main river
course and the increasing demand accelerates the reduction of annual mean
discharge of the upstream of the Ewaso Ngiro River,

Storage dams supplying water to Nyahururu and Rumuruti towns will be required.
Geology

The geology consists of Tertiary and Quaternary volcanic rocks, and metamorphic
basement rocks in the eastern part. The volcanic accumulations originated from the Rift
Valley and Mt Kenya. Soils emanating from volcanic activity are rich in humus and
generally fertile.

Physiography

The province lies within the Eastern Kenya Highlands. Soil erosion is a serious problem,
and landslides and other earth movements are common in steep slope zones.

Groundwater

Most of the boreholes are sited in the volcanic rocks (phonolites, basalts, and trachytes)
and the yields of between 5 and 25 m3/hr are common. On the other hand, boreholes sunk
in the gneiss of the metamorphic basement rocks give relatively low yields.

(1) Kiambu District

Based on the geological conditions, ground water occurrence in the District may be
classified under five headings:

- Ground water in the major faults, These are the shattered rocks of the Ondiri,
Lari, Tigoni and other main faults running roughly north and south and in the
areas to the west of these faults. They provide storage for large quantities of
water. -

- Springs derived from the major faults: Such springs are : the Tusoga and
discharging from Tigoni fault, Kikuyu, Gitathuru and Mweteta from the
Ondiri fault.

- Shallow groundwater

- Groundwater in old land surfaces and

- Groundwater in the lake beds (Ruaraka area) where boreholes penetrating the
beds have varying yields generally between 100 to 324 m3/day.



(2)

&)

According to available information, ground water is pumped from some 1000
boreholes. Much irrigation of this water is used for single family domestic and

~irrigation water supplies. Out of these, only some 30 boreholes are used for public

water supplies. However, there are still others that have been drilled by the
Ministry of Water Development but have not been developed. These boreholes and
other water supplies in the District need to be developed and improved to meet the
growing water demand in the District, These should be implemented in response to
priority areas now and during the plan period.

Most of the Kiambu streams and rivers have in their upper reaches good sites for
construction of storage and check weirs and small dams for flow regulation. These
would serve to conserve water and also provide water that would be of economic
significance. Sites are also available which could be developed to provide water for
irrigation. River flow would then be regulated to provide a constant water supply
for the District throughout the year. ‘ '

Kirinyaga District

The average boreholes yield in the District is 6 m3/hr, but the yields may actuoally
vary from nil to over 16 m3/hr. The average borehole depth is 81 meters. The
average rest level of the water in boreholes is 21.6 meters.

Muranga District

The average boreholes yield in the District is 6 m3/hr, but the yields may actually
vary from nil to over 50 m3/hr. The average borehole depth is 102 meters but
water is éommonly found at a depth of about 4 meters, although this varies. The
average rest level of the water in boreholes is 20.78 meters.

Most of the boreholes are sited in the Kapiti phonolite or in basaltic agglomerate and
trachytic turfs, and they are numerous between Makuyu and Thika, where yields of
between 4.55 and 22.7 m3/hr are common from aquifers and from the base of
volcanic formations. On the other hand boreholes sunk in the gneiss of the
basement system give relatively low yields, rarely exceeding 2.3 m3/hr. Rest levels
of boreholes in the area show a westward rise of water table towards the Makuyu
area,

Chemical quality of the underground water is fair except for the high iron,
manganese, and flouride content. The high flouride content is of concern as there
are numerous cases of dental flourosis in residents, Methods to deflouridate the
water are researched, but no economical and efficient method has yet been
developed.
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(4) Nyandarua District

The average boreholes yield in the District is 5 m3/hr, but the yields may actually
vary from nil to over 27 m3/hr. The average borehole depth is 126 meters. The
average rest level of the water in boreholes is 68 meters. -

(5) Nyeri District

The average boreholes yield in the District is 6 m3/hr, but the yields may actually
vary from nil to over 20 m3/hr. The average borehole depth is 122 meters. The
average test level of the water in boreholes is 50 meters,

Exploitation of this potential, particularly in the arid parts of Kieni is still in its
infancy. There are high possibilities for developing this potential based on the
evidence of some scattered boreholes owned by the former colonial settlers in the
same region. There is a great need for exploring ground water resources due to the
high rate in which surface water is being exploited.

Aquifer characteristics by district

District Elevation Total Watcr level Yield Draw
code name {m) depth(m) struck(m) rest(m) (m3/hr) down({m)
210 Kiambu 1785.44 133.98 100.13 45.85 8.49 41.51
220 Kirinyaga 119900 81.40 49.67 21.64 6.13 36.15
230 Muranga 1437.90 102.53 67.15 20.78 6.02 57.83
240 Nyandarua 2420.77 126.15 107.11 67.83 5.12 3321
250 Nyeri 1925.41 121.98 84.93 49 80 5.94 40,34

Groundwater development plan and cost by district

District Proposed number Proposed nuniber Proposed cost
code  name Drinking Livestock {million) (million)
(B/H+D) {S/W+H) (B/H+D) (8/W+W) US§ KE

210 - Kiambu 88 17 13 2 15.4 19
220  Kirinyaga 16 14 2 3 4.0 5
230 Murang'a 28 81 1 16 6.3 8
240  Nyandarua 231 27 71 7 45.4. 57
250  Nyeri 6 12 {) 0 1.3 2

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 210 220 230 240 250
District Kiambu Kirinyaga Muranga Nyandarua Nyeri
Availability . x X ) @ @
note: X There is no area (or irrigation development
Q There is some arca lor irrigation development (less than 500 ha)
(O There is more area for irrigation development (less than 5000 ha)
L] There is more than enough arca lor irrigation development {more than 5000 ha)
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Fig.

Code Lecalion Population

2§1.1 Kiambaa 28,623

214.2 Kihara 18,577

2+1.3 Tinganga 20,265

.211.4 Kiambu Municipality 35,504

2121 Ngenda 31,804

212.2 Mangu 22,358

2123 Kiganjo - 38,670 7
2124 Chania 32,630

2125 Ndarugu 27,009 =
2131 Limuu 23,205

213.2 Tigoni 19,889 —
213.3 Ngecha 13,347

213.4 Ndeiya 14,8886 -
214.1 RAultu 22,459

214.2 Gawanyaga 12,822 |
214.3 Juja 14,248

2§4.4 Thika Municipality 41,324 .
218,10 Githunguri 35,571 P

218.2 Ikinu 34,6588

216.3 Komothai 25,835

216.1 Kabate 16,434

216.2 Nyathuna . 15,424

216.3 Karal 18,794 ﬂ!

216.4 Muguga 21,102

216.5 Kinoo 21,092

216.6 Kikuyu 17,260

2171 Lar 20,608 ]

2172 Kiabe 18,468 210 Kiambu THE STUDY

217.3 Gatamayu 23,453 ON

THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY
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1. Socio-Bconomic Profile : 210 Kiambu District

1-1 Population Projection (Unit: 1000)
Land 1990 2000 2010
Code Location Area  Town Name Mtmsmes smmmmises meeoi mcemeube msmwmeesm mewers  Bemeorars mumesmees assse
(s9.km) Towal Utban Ruoral Total Urban Rural Total Urban Rura!
210  Kiambu District 2449 971.9 1055 8654 12485 2415 1007.0 15827 3761 12066
211.1 Kiambaa 25 Karuri 553 162 391 771 317 454 1007 463 . S44
211.2 Kihara 4 26,7 - 27 311 - 311 312 - 372
211.3 Tinganga 104 217 - 217 321 - 321 3BS - 385
211.4 Kiambu Munici, 35 Kiambu 48,1 45 436 610 103 506 773 166 607
212,1 Ngenda 49 Gawndu+Ngenda 434 - 434 519 1.5 505 624 20 605
212.2 Mangu 27 Mangu 30.5 - 305 380 05 355 432 07 425
2123 Kiganjo 63 Kiganjo 52.8 - 528 618 05 613 T4l 06 735
212.4 Chania 78 44.4 - 444 516 - 3516 618 - 618
212.5 Ndarugu 98 369 - 369 428 - 428 513 - 513
213.1 Limura 39 Limuwu 313 1.6 317 399 31 368 487 46 441
213.2 Tigoai 102 Tigoni 26,9 - 269 330 1.8 312 398 23 374
2133 Ngecha 16 18.2 - 182 212 - 212 254 - 254
2134 Ndeiya 131 203 - 203 236 - 26 283 - 283
2141 Ruimu 274 Ruiru 450 143 307 636 219 356 836 409 427
214.2 Gatuanyaga 124 17.6 . 176 205 - 205 246 - 248
2143 luja 228 Ndarugu 19.4 - 194 245 1.9 226 297 26 271
214.4 Thika Munici, 80 Thika 50 590 00 1354 1354 00 2174 2174 00
215.1 Githunguri 58 Githunguri 48.9 38 451 612 87 524 768 140 628
2152 Xkinu 58 47.3 - 473 550 - 550 659 - 659
2153 Komothai 73 353 - 353 410 - 410 4l - 491
216,1 Kabele 16 Wangige 211 - 21 233 09 245 305 1.1 293
2162 Nyathuna 16 21,1 - 211 245 - M5 293 - 203
2163 Kami 90 257 - 257 298 - 298 357 - 357
2164 Muguga 29 288 - 288 335 - 335 40 - 401
216.5 Kinoo 21 28.8 - 288 335 - 335 401 - 401
2166 Kikuyu 36 Kikuyu 243 61 182 351 140 211 478 225 253
217.1 Lan 46 28.1 - 281 327 - 327 32 - 392
217.2 Kijabe 428 Kimende 25.2 - 252 9.7 04 293 357 06 351
2173 Galamayu 96 Kagwe 32.0 - 320 404 29 372 484 38 446
1.2 GRDP Projection
Tiem 1990 2000 __2010
1) GRDP (K.Pound million) 439.2 813.0 11936
Percentage to GDP 57% 5.9% 5.8%
2) GRDP per Capita (K.Pound) 451.9 651.1 754.1
Ratio to GDP per capita 132 1.45 1,49
Urban (K.Pound) 1040.9 859.7 845.5
Rural (K.Pound) 380.2 601,1 7257
1-3 Present District Profile {1990)
1) Agricultural Production (1989) 3) Water Supply Schemes in Service Centre
Product Production  Unit Piped system 72
------------------------------------- menaeeees Communa] water points 0
Maize 29,784 1ons Orher sources 8
Sorghum/Millet 262 ons
Potato 119,427 tons 4) Educational Facilities
Rice 31,375 tons Primary school 21
‘Wheat/Barley - tons Secondary school 139
Coffee 33,492 tons Institute 26
Tea 42,729 tons
Milk - lons 5) Medical Facilities
Meat - tons Hospital 5
Health Centre 28
2) Number of Manufacturing Establishments (1986) Dispensary 51
Type of Industry Number Others 10
Food 32 6) Out-patient of Infective Diseases in Relation
Textile 29 to Water Supplies (1985-89 Average)
Wood 36 Diarthocal Diseases 31,214
Paper 11 Leprosy 16
Chemical 7 Infectious Hepatitis 2,590
Non-metal 2 Bilharzia 2,090
Metal 1 Eye Infections 17,774
Machinery 7
Others 1
Total 126




210
2. Land and resources

2.1 Present Land'Usc

Unit : km2
Total Land Water Forest & Agriculture |  Other
Aren | Area Aren Park Swamp Town |Barrenland| [and Land
2,451 2,448 3 513 0 155 0 1,409 371
2.2 Rain fall
. Unit : mmn
Jan | Feb | Murp Apr | Mayl Jun | Jul | Aug | Sep| Oct | Nov | Dec | Annual
48 45 100 244 1 1601 40 26 28 31 T4 164 | 88 | 1,055
2.3 River Flow
' Unit : m3/sec
Gauge Catchment | Mean Low Flow Frequency
Code Area (km2) | Flow 80% 850% 95% Min,
3BA32 1,942 10.1 4.1 3.4 3.3 2.9
3BD0S 283 2.0 1.3 1.1 1.0 0.9
3CBO0S 312 . 4.7 0.8 0.5 0.4 0.3
2.4 Groundwater
Aquifer Characteristics
Elevation Tola] Depth| Water Struck | Level Rest}  Yield Draw Down,
{m) {m) (m) (m) (m3/hr) (m)
1785.44 133,98 100.13 45.85 8.49 41.51
Safe Abstruction Yield
Unit : m3/year
Borchole Shallow Total
907,805 44,544 952,349
2.5 Agricultore
Suitable Area for Major Crops Unit: km2
Maize Wheant Rice Sorghum Potato Coffee Tea
1,076 331 0 838 301 601 0.

Area of Irrigation Potential

Unit ; ha

Surfce Water Grotndwaler
Upland Lowland Upland Lowland
6,519 1,118 6.7 0.3
Livestock Population
Unit: 1,000
Catile Sheep/Goats Camels Donkeys
174.20 136.47
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210
3 Water Demand Projection

Unit; cu.mfdﬁy

Logation 1990 2000 2010
Rural  Urban  Livestock  Industry Rura)-  Urban  Livestock  Industry Rural  Urban  Livestock Indusiry
Kiambu District 27,73 15,255 9,4(]37 38,34 35,59 J 5,60 16,3623 56,45 7144 21,649
Kiambaa 1,20 2,349 18 1,633 4,665 P2 358 362 5308
Rihara ii| { [+ 943 { 204 [
Tingangd 33 { {] 1,215 (] iy [
Kiamba Municipality 1,241 650 o 659 152 1667 54 22
Ngenda 1,51 [ 59 2,131 2 10 335
Mangyt 1,061 37 1A% 78 1G5 23
Kiganjo 1,7 { 173 2,317 T 21 40§
Chania 1,56 { a 2,204 { 30
Ndarugu 133 [ { 1,898 0 U 287
Limuru 1,15 21 694 1,631 461 1,225 249 1,641
Tigoni §93 [t { 1,249 259 [ 209
Ngecha 661 g g 934 g q 133
Ndeiya 50 { 4 65 0 0 154
Ruin 66 2,067 580 5 4,118 1,019 21 1,36
Gawanyaga H [i 0 4 0 ¢ 135
Fuja 419 [\ (1 g 285 g 152
Thika Municipality 1 8,532 2,52 19,953 4,593 32,63 299 6,47
Githunguri 1,64 5508 16 231 1,285 2164 364
Tkinu 1, [t (] 242§ q { 367
Komothai 1,280 ( { 1,813 ( { i
Kahate 565 a { 74 126 { 163
Nyatfiona 579 q { 7607 { { 161
Kara 599 { ( il [ { 196
Mugnga 837 d 1z ¢ t 20
Kinoo Ky [} { 1,01 & [ 0
Kikayy 589 882 3,671 815 2,063 5,987 170 7.15
Lari 1,021 {] 94 1,44 q 178 215
Kijabe 44 { Ik 1,29 64 5344 194
Catamayu 1,163 q q 1,64 421 q 250
4 Action Plan
4.1 Urban Water Supply
Pipe Pump Cost
Urban Name Population{ Present Raw Water Source | Future Raw Water Source_|G/p {line (km) Nit {m) | 1000 US$
Karuri 46,400 Borcholes Klambaa Dam (Rui Ruaka R.) p 22 170 11,970
Kiambu 16,600 Bore holes + NCOC P/L Kiambaa Dam (Rui Ruaka r.) 8 121 0 9,087
Gatundu & Ngenda 2,000|Boreholes Thiririka River P 3.2 10 314
Limur: 4,600{ Borcholes Chania P/L P, 597 360 14,167
Ruiru 40,900 Ruiru River Ruim River 8 15 0 0,678
Thika 217,500| Chania River Chania River (Lower) B 55 0 21,339
Githunguri 14,100{ Borehales Ruiru river p 12 120 4,968
Kikuvu 22,500] Boreholes Kikuyu Dam g 044 0 14,866
gigravily p; pump
4.2 Small Scale Irrigation Scheme
Scheme Area [Farmers Mo o . Type of tmp. Cost Basi
Name (ha) | (Nos) Division Location Project Agency | million Kshs asim
Kerwa [ 30 7 1 Drainage 7 1 JAA
Komo 30 45 t 1 [rrigaiton FAR 2.05 nc
Tuja Farm 15 40 ? H Irrigaiton FAR 0.615 Bk
Munyu 50 a0 ? ? [rrigaiton MOA 2.05 3B
Gathaiti G 25 7 1 [reigaiton FAR ? B
Gachororo 0 220 S ? Drainage FAR ? Kot
Gatnanyaga E 0 42 7 7 Drainage ? 7 XB
Ruiru Ceritee 10 10 7 ? Drainage 7 041 ?
Gatnanyaga W 0 30 ? ? Drainage ? ? ?
Thita 0 &0 ? ? Dratnage ? 7 ?
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4.3 Large Scale Irrigation Project

210

Waier Cost
Project Area Water Source Demand {million) Major Crops
(ha) (MCM)| USS KL ]
4.4 Hydropower Development
; D‘ . Exccuting | Cost{mitlion) Implementation Schedule
Project. escription Agency | USS | K& |94 05| o6 57| 98] 90| 20 01 02| 03| 04| 03| 06| en] s] 05|10
. . . * Besign W Study @ Construetion
4.5 Flood Mitigation Project
Proi . Executing { Cost{million) Implementation Schedule
roject Description Agency | USS | K£ [ 9] o4 oo og o7 9 99f 2q 01 od oo o4 05 od o] of 09[ 10
- - N |
* Design Y Swdy @ Comstrustion
4.6 Urban Drainage and Ad-hoc River Improvement Projects -
Project Population | Area (Km2)| Executing{Cost (million) Implementation Schedule
Agency Us$ KL [93|94] 95 96[ 97| 98| 99| 00] 01] 02) 03] 04| 05| 06| 07| 03] 09] 10
Kiambu 4,500 1.6 MOLG 129 163 u| |k @ o]
[ Thiks 59,000 19 MOLG 148 186 pos had e K3 1K
' * Design v Study @ Construction
4,7 Dam Development Plan
. cA., CFSL | swrage| Yield |Height] Cost ]
Damsiias (km2) Purpose (EL.m)| (MCM) | (m3/s) (m)_ '(].OORU_SS)
Kiambaa 10 W 1758 2.7 0.1 18 4,708
Kikuyu 81 W 2007 1.0 0.25 25 8,250
Ndarugu 3600 W+ 1451 224.2 6.10 36 42,227
Ruiru-A 200 W 1899 19.0 0.35 69 48,920
WeWalcr Supply Libmigation I: Powsr
4.8 Groundwater Development Projects
Proposed Numbcrs . Cbsl h T .-_—- i
Drinkioe Livestoek Execuling (million) Implementation Schedule Remarks
(B/HDY (SAW+HIBM+DY (S/W+H Agency USS | KE |93 04 95 va 57 96 99 20 ot 02 oy 04 05 o 07 o8] 0% 1O
88 17 13 2l MOCSS 150 183 %| @@ Small commarication supply
w Desigh v Swdy @ Construclion
4.9 Source Development Plan for Rural Water Supply
Sovree Development Plan Implementation
District Program (%)
Surface | Borehole | Shallow Roof Small | Subsur- | Sand | Rook | Existing [  Total Upto | 2001-
Water Well Catch Dam | face Dam | Dam | Catch| Pipeline 2000 2010
- Quantity (m3/d) 39,127 2,726 83 135] 2,169 0 i) 30] 16,360 60,630 23 67.7
- No. of Facilities 0 9 17 3ns 25 0 0 3 0 3,856
- Cost {milk.US$) 0 10.54 0.08 224 .87 0 0] 005 0 1477
(mill K£) 0l 1328 0.1 282 235 g 0] _0.06 0 18.63
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4.10 Source Development Plan for Livestock Water Supply

210

22

Source Devetopment Plan Implementation
District Program (%)
Surface | Borehole | Shallow Small Subsur- | Sand | Bxisting| Total Upie 2001-
) Water Well Dam _ face Dam | Dam | Pipeline 2000 2010
- Quantity  (m3/d) 5,949 286 8 3331 0 0 2 6,597 36.3 63.7
- No. of Pacilities 0 13 2 28 ) 0 0 43
- Cost (mill US$) 0 1.07 0,01 03 o 0 0 1.37
{millK£) o 1.35 0.01 0.37 i 0 0 1.73
4,11 Watering Points in Nomadic Pasturage Area
Assumr:fd No. ‘_’f Cost Implementation of
Nomadic Wat’ermg Executing | (million) | Watering Points (No.)
Pasturage Area | Points Agency
(km?2) (Nos.) USs$ K£ |Up to 200012000-2014
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
Munyw Dam W+l+P Nairohi - Munyu
W:Water Supply Llmigation P: Power
5.2 River Basin Developmetn Study
Executing| Cost (million} Implementation Schedule I
Description Agency | US$ KE  |oalo4] 95[ o8] 97] oefoo] 00 01] 02[ 03[ 04] 05{ 06| 07] 08[ o9] 10]
Athi River Basin Study (Update) TARDA 4.0 50 e el v v ] |
* Design ¥ Swdy @ Construction
5.3 District Water Resource Study
Related Basin Study Exccuting [ Cost (million) Implementation Schedule I
Proposed Remarks Agency | US§S K£  |93] 94| 95] 96| 97| 98] 99| 00] 01] 02] 03f 04| 05} 06] 07| 08 09 1u|
Athi MOWD 2.0 2.5 olojololal¥]* |
¥ Swdy

0 River Basin Study (proposed under separale programme)
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Fig.

~— 7
Code Location Population ‘
221.1 Tebare 16,646
221.2 Murinduko 11,844
221.3 Nyagali . 8,758 .
221.4 Mutithi 22,172
221.5 Thiba 21,633
222.1 Mulira 27,493 )4[
222.2 Kiine 31,820
222.3 Inol ' 36,629
222.4 Mwona 24,242
223.1 Ngariama at, 721 Y
232 Kabare 27,062 220 Kirinyaga THE STUDY
223.3 Baragwi 30,410 ON :

THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY
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1. Socio-Economic Profile : 220 Kirinyaga District’

1-1 Population Projection (Unit:1000)
Land 1990 2000 2010
Code Laocation Area Town Name e e sawema aemmmumms mmsmsesms sssesn csssmmras  mesewemw meras
(sq.km} Total Urban Rural Total Urban Rural Total TUrban Rural
220 Kirinynga #Hi4 4129 194 3935 5194 453 4740 6332 738 5594
221.1 Tebere 87 Wanguru 23.1 - 231 289 LO 278 343 14 323
221.2 Murinduke 195 164 - 164 198 - 198 234 - 234
221.3 Nyagati 47 122 - 122 148 - 146 173 - 173
221.4 Mutithi 140 30.8 - 38 31 - 31 437 - 437
221.5 Thiba 85 300 - 300 362 - 362 427 - 427
2221 Mutira 161 382 - 382 460 - 460 542 - 542
2222 Kiine 100 Sagana 44.1 29 412 564 67 497 697 1.1 586
2223 Inoi M Kerugoya 60.0 89 511 822 207 616 1067 341 707
2224 Mwemua 74 Baricho 345 09 336 423 1.8 405 505 27 478
223,1 Ngariama 177 *-->Embu 39.1 - 31 41 - 411 556 - 5586
223.2 Kabare 135 Kums+Kimunye 41.9 63 356 572 143 429 740 234 506
223.3 Baragwi 144 Kianyaga 42.6 04 422 516 08 508 612 iz &0
1-2 GRDP Projection
Iiem 1990 2000 2010
1) GRDP (K.Pound million} 520 82.7 116.8
Percentage to GDP 0.7% 0.6% 0.6%
2) GRDP per Capita (K.Pound} 125.9 159.2 1844
Ratio to GDP per capita 037 035 0.36
Utban (K.Pound) 724.7 586.3 551.6
Rural (K.Pound) 96.4 118.4 1360
1-3 Present District Profile (1990)
1} Agriculeural Production (1989) 3) Waler Supply Schemes in Service Centre
Product Production ~ Unit Piped system 38
——mmmn Communal waler points 0
Maize 45,624 tons Other sources 5
Sorghum/Millet 19 tons
Potato 11,960 tons 4) Educational Facilities
Rice - tons Primary school 177
Wheat/Barley - lous Secondary school S2
Coffee 7,000 tons Institute 28
Tea 45,312 tons
Milk 23,414 1ons 5) Medical Facilities
Meat 346 wons Hospial 1
Health Centre 14
2} Number of Manufacturing Hstablishenents (1986) Dispensary 27
Type of Industry Number Others 2
Food 6 6) Out-patient of Infective Diseases in Relation
Textile 3 1o Water Supplics (1985-89 Average)
Wood 4 Diarrhoeal Diseases 38,796
Paper 0 Leprosy 98
Chemical 0 Infectious Hepatilis 2,934
Non-metal 0 Bilharzia 5,198
Metal 0 Eye Infections 21,588
Machinery 0
Others 0
Total 13
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2. Land and resources

2.1 Present Land Use

Unit ; km2
Total Land Water Forest & - Agriculture | Other
Area Area . Area Park Swamp Town |Barrenland | [and Land
1,437 1,437 0 513 0 86 14 815 9
2.2 Rain fall
Unit : mm
Jan | Feb | Mar| Apr [ May| Jun | Jul | Aug [ Sep | Oct | Nov | Dec | Annual
43 | 48 | 106 296 [ 219 45 | 34 | 40 | 33 | 158 227 ( 89 | 1,345
2.3 River Flow
Unit : m3/sec
Gauge Catchenent { Mean Low Flow Frequency
Code Area (km2) | Flow 80% 90% 95% Min,
4BC02 2365 29.0 i2.5 10.4 9.3 1.5
4BCO4 158 6.3 C 2.4 1.9 i.6 1.3
4BC05 86 1.6 0.4 0.3 0.2 0.1
4DA02 31 1.8 0.6 0.5 0.4 0.3
4DA07 658 6.6 1.7 1.3 1.1 0.8
4DA10 353 10,1 5.1 3.5 3.1 2.5
4DAl1 180 8.2 4.1 3.4 2.6 2.1
4DB01 215 12.0 4.5 3.5 3.0 2.0
2.4 Groundwater
Aquifer Characteristics
Elevation Total Depth | Water Struck | Levei Restf  Yield Draw Down
(m) (m) (m) {m) {m3/hr) _(m)
1199 81.4 49.67 21.64 6.13 36.15
Safe Abstruction Yield
Unit ! m3/year
Borehole Shallow Total
328,750 34,372 563,122
2.5 Agriculture
Suitable Area for Major Crops Unit: km2
Maize Wheat Rice Sorghum Potato Coffee Tea
901 0 | 153 780 123 387 268
Area of Irrigation Potential ‘
Unit : ha
Surfee Water Groundwater
Upland Lowland Upland Lowland
7,962 7,555 0 0
Livestock Population
Unit: 1,000
Cattle Sheep/Goats Camels Donkeys
99.44 86,63 Not Null Not Null
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3 Water Demand Projection

220

Unit: cu.m/day

Location 1999 2000 ) 2010
Urban Industry | Rural  Urban Urban  Livestosck Indastry
Flfnyags District [ 3,508 457 16814 6,633 1,078 i 1,35
Tebere 94 608 2
Murinduko q 554
Nyagati G 387 d
Mutithi i 891 q
Thibs 4 750 a
Multira i 1,834 a
Kiine 41 94 1,608 993 1,
Iriof 1,28 54 2548 3,044 511
Mwerua 1 g 1,532 262 3
Ngariama 172 1,924 45
Kabare 91 1 1,832 2,114 35t
Baragwi 5 { 2,161 1
4 Action Plan
4.1 Urban Water Supply
Pipe Pump Cost
Urban Name Population] Present Raw Water Source Future Raw Water Source lgm |line (km) 1ift (m) | 1000 USS
Wangum 1,500]N.IB canal Thiba River g 5 0 1,1791 -
Sagana 11,100|Ragati River Rapati River g 41 0 3562
Kemgoya 34,1001 Rutu River Kiringa River 8 10| 0 8350
Kutus 23,500]| Thiba River ‘Thiba River [ 3.3 0 4,891
g: gravity p; pump
4,2 Small Scale Irrigation Scheme
Scheme Area |Farmers No L . Type of Imp, Cost Basi
Name (ha) (Nos) Division Location Project Agency | million Kshs asin
Kathigs 0 ? 7 i Trrigaiton 1 1.23 4DA
Kiangwaci 0 [\ 7 ? Irrigation MOA 1 7
4.3 Large Scale Irrigation Project
Water Cost
Project Areca Water Source Demand ] (million) Major Crops
(ha) (MCM)] USSs K£
Mwea extension 2,900 Tana & Thiba 118.9 63,7 80.3 _ |Rice, upland craps
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4.4 Hydropower Development

220

, . Executing |Cost{million) Tmplementation Schedule
Project Description Agency | USS | K€ [oslos|os]os|o7| 28] o5] 20] 01 02] 03] 04] st as] 03] ca| 03] 10
% Dosign ¢ Study @ Construction
4.5 Flood Mitigation Project
) L Bxecuting |Cost{million} Implementation Schedule
Project Description Agency | Uss | K£ Vod o o o 7] as] o] 20f of o2f o] 4] 03] o o] 053 9] 10
% Deslgn  ¥¢ Study @ Construction
4.6 Urban Drainage and Ad-hoc River Improvement Projects
Project Population |Arca (Km2)} Executing|Cost (million) Implementation Schedule
Agency | USS K£ _[93]94]95! 9697 9] 99] 00] 1] 02] 03] 0] 05[ o] 07] 08 nsf 10
Kervgoya 8,900 10 MOLG 77 9.1 [ R nnn
* Desipn ¥ Study @ Construction
4.7 Dam Development Plan
Damsites CA A pirvose F5L | Storage | Yield |Height Cost
: (km2)] PO | (BL m) | (MeM) | (m3s) | () [(1,000U8§
Thiba 173 1 1380 18.0 . 35 22,208
WiWater Supply L:lmigation P: Power
4.8 Groundwater Development Projects
Froposed Numbers Cost .
Dricing Livenok h‘icculmg (million) Implementation Schedule Remarks
@a+D) swsal@msD w57 fuss | ke 3o s oo od 2] o ool 2f onf of oaf o] oo o of oo oo 10 '
dk Deslgns 91 Study @ Connnucilon
4.9 Source Development Plan for Rural Water Supply
Source Development Plan Implementation
District Program (%)
Surface | Borchole |  Shallow Roof Small | Subsus- | Sand | Rock | Existing |  Total Upto | 2001-
Water Well Catch Dam | face Dam | Dam | Catch| Pipeline 2000 2010
- Quantity (m3/d) 23,036 758 76 a0  9m 0 0 0 971 25860 355 64.5
« No, of Facilitics 0 17 16 889 12 0 0 0 0 934
-Cost (mill,US$) o 2,64 0.08 053]  0.58 0 ] 0 0 3.82
{nillK£) 0 3.33 0.08 067 0.7 0 0 g 0 4.82
4.10 Source Development Plan for Livestock Water Supply
Sonrce Development Plan Implementation
District Program (%)
Surface | Borehole | Shaltow Small Subsur- | Sand | Existing| Total Up o 2001-
Waler Well Dam face Dam | Dam | Pipeline 2000 2010
- Quantity (m3/d) 3,779 58 14 154 0 0 0] 4,005 42.6 57.4
- No. of Facilities 0 2 3 12 0 0 0 17
-Cost (mill.US$) 0 0.22 0.01 .08 0 0 0 0.32
(millLK£) 0 0.28 0,02 0.1 0 0 0 0.4
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4.11 Watering Points in Nomadic Pasturage Area

220

Assumed No. of Cost Implementation of
Nomadic | Watering | pyecuting |  (million) | Watering Points (No.)
Pasturage Area { Points Agency
(km?) (Nos.) USE | KE {Up to 20002000-2010

5 Future Water Resources Developmet Potential and Study Proposal

5.1 Potential Water Source for Future Developme

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

WiWaior Supply Llrrigation P: Power

5.2 River Basin Developmetn Study

Deseriplion

Executing

Cost {million)

Implementation Schedule

Agency | US3 K£

93] 94 95] 96l 9] 98 99} 00] 01 02] 03] 04] 05] 06| 07] o8] 0] 1

‘Tana River Basin Swdy (Update) TARDA

4.0 5.0

vl vl wlw |

5.3 District Water Resource Study

* Design ¥ Study @ Construction

Implementation Schedule |

Related Basin Study Executing | Cost (million)
Proposed Remarks Agency | USS | K& |93[94]95|96]97 98] 99] 00f 01] 02] 03} 04 05] 06|07} 08] 09} 0]
Tana Mowp | 20 | 25 o] olo]o] o] % |
¥ Swdy

-20-
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Flg.

Code Lecation Population
231.1 Kariara 20,768
231.2 Ructiu 26,792
2343 Gaichanjiru 37,087
231.4 Muruka 51,658 - i W -
2315 Gatanga 45,386 . T—k I
232.1 Kinyona 24,705 7
232.2 Kigumo 27476
2323 Nginda 31,722 *
2324 Muthithi 32,054
2326 Samar 1.053 £ b
232.6 Kamahuha 15,758
232.7 Maragua Ridge 2,648 - —
2334 Hiru 36,685
233.2 Kiriti 26,945
233.3 Gilugi 21,243
233.4 Iyego 20,790 &, .
2336 Kanyenynini . 18,248
234.1 Mugalri 61,607
234.2 Waeithaga 36,204
234.3 Mbiri 13,764
2344 Gaturt 26,158
2345 Gikindu 9,023 71!
2346 Murang'a Ofd Tawn 1,526 *
2351 Makuyu 15,676
235.2 Mitubiri 16,977

» ' 230 Muranga
235.3 Kakuziithanga 27,749 g THE STUDY

ON

THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY
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1, Socio-Beonomic Profile ; 230 Murang'a District

1-1 Population Projection ) (Unit:1000)
Land 1990 2000 2010
Code Location Area  Town Name - smarms mmmmmone emmemsan seeese
(sgm) Tosl Utn Ruml Toul  Uben Ruml Toul Utban Ruml
230 Muranga 2478 8988 650 8338 1,087.2 128.6 9586 13156 189.3 1,126.3
2311 Kariara 163 27.5 - 215 316 - 316 3711 P Y |
231.2 Ruchu 59 354 - 354 407 - 407 478 - 478
2313 Gaichanjim 65 Kabati 49.0 - 490 512 0.8 564 673 1.1 662
2314 Murka 82 Kandara 9.0 07 683 798 1.3 785 940 1.8 922
2315 Gatanga 98 Karwara(Gatanga) 60.0 - 600 697 07 60 8§19 09 £1.0
232.1 Kinyona 166 326 - 326 373 - 375 441 - 441
2322 Kigumo 49 Kigumo 359 - 359 420 0.7 413 494 09 485
2323 Nginda 69 419 - 419 482 - 482 566 - 566
2324 Muthithi 80 424 - 424 487 - 487 512 - 572
232.5 Samar 25 1.4 - 1.4 1.6 - 1.6 1.9 - 19
2326 Kamahuha 44 Saba Sabg 20.8 - 208 244 ¢4 239 287 06 28.1
2327 Maragua Ridge 37 Maragwa 90 355 35 682 642 40 959 9l 4.7
233t Kim 83 48.5 - 485 557 - 57 655 - 655
2332 Kint 149 356 - 356 409 - 409 481 - 4841
2333 Giwgi 47 28.1 - 281 323 - 323 119 - 39
2334 lyego 69 Kangema 40.9 1.5 394 48,0 27 453 570 39 532
233,5 Kanyenyaini 153 24.1 - 241 217 - 21T 326 - 326
234.1 Mugoiri. 115 Kahuro{Muriranjasi+Ka  68.6 05 68.1 80.1 1.9 783 945 25 919
2342 Weithaga 47 47,8 - 478 550 - 550 646 - 646
2343 Mbin 43 Murang'a 195 195 00 407 407 00 629 629 0.0
2344 Gawr 101 34.6 - 346 397 - 07 487 - 467
234.5 Gikindu 75 11.9 - 1.9 137 - 137 161 - 16.1
234.6 Murang'a Old- Town 3 *->Murang'a 22 22 0.0 4.6 4.6 0.0 71 71 0.0
2351 Makuyu Town 147 Makuya 23.0 51 179 312 106 206 406 165 242
2352 Mitubiri 218 224 - 224 258 - 258 303 - 303
2353 Kakozi/ithanga 201 36,7 - 3T 422 - 422 495 - 495
1-2 GRDP Projection
Rem 1990 _..2000 2010
1) GRDP (K.Pound million) 267.0 436.6 614.8
Percentage to GDP 34% 32% 3.0%
2) GRDP per Capita (K.Pound) 2971 401.6 4673
Ratio to GDP per capita 0.87 0.89 0.92
Urban (K.Pound) 442.7 4232 492.5
Rural (K.Pound) 285.8 398.7 463.1
1-3 Present District Profile (1990)
1) Agriculural Production (1989) 3) Water Supply Schemes in Service Centre
Product Production  Unit Piped system 83
-------- Communal water points o
Maize 78,880 tons (Other sources i)
Sorghum/Millet 252 tons
Potato 34,163 (ons 4) Bducational Facilities
Rice - tons Primary school 388
‘Wheat/Barley - tons Secondary school 146
Coffee 18,610 tons Institute 39
Tea 87319 tons
Mitk 45,503 tons 5} Medical Facilities
Meat 3,535 tons Hospital 8
Health Centre 11
2) Number of Manufacturing Establishments (1986) Dispensary 64
Type of Industry Number Others 2
Food 5 6) Qut-patient of Infective Diseases in Relation
Textile 3 to Water Supplies (1985-89 Average)
Wood 4 Diarrhoeal Disgases 30,720
Paper 3 Leprosy 16
Chemical 0 Infectious Hepatilis 149
Non-metal o Bilharzia 316
Metal 0 Eye Infections 30,721
Machinery 0
Others 0
Total 15
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2. Land and resources

2.1 Present Land Use

Unit : km2
Total Land Water Forest & Agriculture |  Other
Area Arca Area Park Swamp Town |Barrenland| {and Land
2,478 2,476 O 3166 0 161,46 Q 1,200 T48.54
2.2 Rain fall
Unit : mm
Jan | Peb | Mar] Apr { May| Jun | Jul | Aug | Sep| Oct | Nov | Dec | Annual
39 42 98 | 264 [ 170 40 26 30 32 1201 186 70 { 1,121
2.3 River Flow
Unit : m3/sec
Gauge: Catchment | Mean Low Flow Frequency
Code Area (km?2) | Flow 80% 90% 95% Min,
4BD06 & 2.6 1.1 0.8 0.7 0.4
4BE02 3,672 112.7 55.2 40.6 36.1 24,8
4BE09 43 3.0 1.3 1.0 0.8 0.5
4BF01 352 16.5 8.1 6.4 5.8 4.3
4CA02 518 9.4 1.8 1.4 1.1 0.7
4CAD3 73 7.0 2.7 2.1 1.7 1.0
4CA16 28 1.3 0.3 0.2 0.2 0.1
4CB04 316 6.4 2.4 1.9 1.8 1.5
4CC03 1,321 0.8 0.2 0.1 0.1 0.1
ACCO3A 1,321 103.% 34.3 24.9 20,8 13.5
4CCOS 1,567 19.4 7.8 6.6 6.6 4,1
2.4 Groundwater
Aquifer Characteristics
Elevation [ Totul Depth| Water Struck | Level Rest]  Yicld Draw Down
(m) 10} {m) {m) {m3/hr) (m)
1437.9 102,53 67.15 20.78 6,02 57.83
Safe Abstruction Yield
. Unit : m3/year
Borehole Shallow Total
1,031,007 344,593 1,375,600
2.5 Agriculture
~ Suitable Area for Major Crops Unit: km2.
Maize Wheat Rice Sorghum Potato Coffee Tea
1,229 43 61 1,239 43 659 0
Area of Trrigation Potential )
Unit : ha
Surfce Water Groundwater
Upland Lowland Upland Lowland
32,295 26,299 0 0
Livestock Population
Unit; 1,000
Cautle Sheep/Goats Camels Donkeys
181,79 82.60
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3 Water Demand Projection

230

Unit: cu.m/day

Location 1990 2000 2010
Rural  Urban  Livestock  Industry Rural  Urban  Livesteck  Industry Rural  Urban  Livestock Indusiry
Paranga District 9,400 | 73 ] 1251 shi4 28413 1533
Kariara i a4 223 Q
Ruchs q 4 288 d
Gainhanjim . ( { 2195 q
Muruka 10 { q 42 g
Gatanga g ( 4,821 !
Kinyons ¢ q 2,65 (
Kigumo g q 29 (g
Npinda (] ( 243 (]
Muthithi { i 2,37 {
Samar ( d y "
Kamahuha g ( 76 q
Maragus Ridge 513 q d 1 13,681 q
Kim { q 3,04 d
Kirlti q [ 2,90 q
Oitugi q q 227 q
Iyego 21 d i 3,18 q
Ksnyenyaini i [ 1,9 i
Mugoir 7 d G 5,04 i
Weithaga q [} 338 a
Mbird 2,82 421 9,444 607
Gaturi it 2,18 q a
Gikindu q 44 [ 0
Murang'a Old Town A 44, 836 1,065 1,226
Maknyu 7 d 614 2470 g
Mitubiri { g1 g {
Kalazi/Tthanga q 1,2 i [
4 Action Plan
4.1 Urban Water Supply
Pipe Pump Cost
Urban Name Poputation| Present Raw Water Source Futurc Raw Water Source /P |line (kmY 1ift (m) | 1000 USS
Kandara 1,800]| Thika River Thika River 3 4.7 0 482
Maraga 91,200|Boreholes Githanji river g 33 a 15,066
Kangema 3,900 |River (Local) Mathioya River P 45 30 1,208,
Mucang'a 70,1 00| River (Local) Maragua river [ 1.8 70 11,378
Makuyu 16,500]|River (Local) Motoho river P 4.3 30 4,792
B gravity p; pump
4.2 Small Scale Irrigation Scheme
Scheme Arca |Farmers No L . Type of Imp. Cost .
Name (ha) (Nos) Division Location Project Agency | million Kshs Basin
Nginda [V 0 Kigumo Nginda Irrigation fammers ? 4BA
Kimathi 160 4] Kihura Gaturi Dirsinage farmers 4.1 48D
Kambirwa/Mirira 150 7 ? ? Irrigaiton T 6.15 48D
[titw-Teundu 150 2400 Kigumo Gakolgo Irrigation MOA 6,15 4BE
Maragna 20 0 Kigumo Maragua Irrigation farmers 82 4BF
Muthithi 0 0 Kigumo Muthithi Irrigation farmers 1 48F
Kabati 100 40 Makuyu Kabati Drainage FARMERS 4.1 4CC
Thika ET.C, 0 7 7 ? Irtigaivon ? ? 4C
Mgararia 40 28 Kandera Munika Drainage farmers 1.64 ?
Mugecha 42 8 7 7 Prainage 7 1722 7
Waitaa 48 9 Kihuru Gaturl Drainage ¥ 1.968 ?
Munanga 0 7 Kiguma Gakoigo Irrigation fammers ? 7
Kaharo 0 0 Makuya Makuya Irrigation farmers ? 7
Kahutha 0 1] ? ? Irrigation 7 7 ?
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210

4.3 Large Scale Irrigation Project

Watcr Cost
Project Area Water Source Demand | (million) Major Crops
(ha) (MCM)| USS | K£
4.4 Hydropower Development
Executing | Cost(million) Implementation Schedule

Project Description Agency | US$ | K£  }93)94| 95| vl 97| 98] 9] 20| 01} 02 03] 04 03] 06| 07} 08] 09 10

* Design 7 Study @ Conatruction

4.5 Flood Mitigation Project

. .. | Executing [ Cost(million) __Implementation Schedulo
Project Description Agency | USS | Ke | of od o od of of sl ad of od of o o4 of of o 010

I R I N |

* Desipn % Swdy @ Conswruction

4.6 Urban Drainage and Ad-hoc River Improvement Projects

Project Population | Area (Km2)j Executing|Cost {million) Implemenitation Schedule
Agency | USS§ K£  [93[94]95(96]97| 98| 99} 00| 01} 02| 03] 04| 05| 06} 07| 08[ 69 10
Murang'a 21,700 53 MOLG 35 39.7 *| 4 njele]|e

* Design o Swdy @ Construction

4.7 Dam Development Plan

Damsites CAN purnase | T5E Storage+ Yield |Height|  Cost
: (km2)| PO LEL m) | (meM) | uds) | (m) | (1.000USS)
Chania-B 338] W 1791 51.4 130 101 113,52

WilWawer Supply Dileaigation 1% Power

4,8 Groundwater Development Projects

Proposed Numbers ) Cosl lmpl ation Sehedul
Drinking | ivastock Exceuting (miltion) mplemeniation Schedule Remarks
BAI+DY (SW+H BATDY (S/W+H Agency USS | KE | 93 94 o5 96 o7 95 09 2 0if o2 oY o4 0% og 07 0% 0o 10
2 81 1 164 MOCSS 6d 7% || @ | Small comgnunicalion supply

* Desigh ¥ Study @ Construstion

4.9 Source Development Plan for Rural Water Supply

Source Development Plan Implementation
District Program (%)
Surface | Dorehole | Shallow Roof Small | Subsur- | Sand | Rock | Existing Total Upte 2001-
Water Well Catch Dam | face Dam | Dam | Catch| Pipeline 2000 2000
- Quantity (m3Al) 52242 Lasef . 474 B2 2,619 4/ 0 G 438 37,106 328 67.2
- No. of Facilities 0 28 94 2,828 24 0 O 0 0 2976
-Cost (mill.USS) 0 391 0.47 1.68 0.99 0 0 0 0 7.05
{mill.KL) 0 4.93 .59 2,42 1.25 0 0 0 0 8.8
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4.10 Source Development Plan for Livestock Water Supply

230

Source Develapment Plan Implementation
District Program (%)
Surface | Borchole | Shellow Smatl Subsur- | Sand | Existing| Total Up o 2001~
Water Well Dam face Dam | Dam | Pipeline 2000 20t0
- Quantity (m3/d) 5734 19 79 303 0 Y of 6,137 364 63.6
- No. of Facilities 0 1 14 23 0 0 i 40
~Cost (mill US$) 0 0.07 0.08 0.11 0 o 0 0.24
(mill K£) 0 0.09 0,1 0.14 ] 0 0 0,33
4.11 Watering Points in Nomadic Pasturage Area
Assumo:d No. ?f Cost Implementation of
Nomadic Watf:rlng Executing | (millien) | Watering Points (No.)
Pasturage Area | Points Agency
(km2) (Nos.) US$ | K& JUpto 20002000-2010
5 Future Water Resources Developmet Potential and Study Proposal
5.1 Potential Water Source for Future Development
Potential Water Schemes
Source for Purpose —
Furore Development Water Supply Irrigation Hydropower
Maragua-8 Dam W Maragua - .
WiWater Supply Elrrigation P: Power
5.2 River Basin Developmetn Study
Executing| Cost {million) Implementation Schedule
Description Ageney US3$ K£  |93;94]95)96] 97 93]99 00] 01 02 03] 04| 05| 06| 07} 08] 09 L0
Tana River Basin Sy (Update) TARDA 4.0 5.0 W % ﬁ,‘i‘: 3
* Dosipn Yo Study @ Constraclion
5.3 District Water Resource Study
Related Basin Study Exccuting [ Cost (million) Implementation Schedule
Proposed Remarks Agency | USS K£  |93]94] 95|96l 97| 98| 99| 00[ 01| 02| 03| 04] 05 06| 07 08] 09| 10
Tana MOWD 240 2.5 olo|lc|olalw
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Code Lecation
241.1 Dundori
241.2 Ruiii

241.3 Of Kalou
241.4 Tumaini
241.5 Kaimbaga
242 1 AlJoro Orok
242.2 Gathani
243.1 Ndaragwa
243.2 Shamala
243 3 Kiriita

243.4 Mathingira
2435 leshau
2441 Wanjehi
244.2 Gala

?44.3 Kipipiry
244.4 Lerashwa
245.t Nosih Kinangop
245.2 Engingar
245.3 Soyth Kinangop
245.4 Hyakio
245.5 Magumu

Population
14,247
10,453

3.525
4814
16,808
10,747
15,114
14,584
8,380
6,323
5,252

]

8,339 -

12,000
12,220
4,164
3,534
13,486
11,829
16,476
12,039
8379

240 Nyandarua

Fig.

THE STUDY
ON
THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COOPERATION AGENCY

-38-




1. Soclo-Bconomic Profile : 240 Nyandarua District

1-1 Population Prejection (Unit: 1000)
Land 1990 2000 010
Code Location Ares  Town Name ~ -scemeem coomimeen ceemis e o meannae sremem emmaeees cmameeems B
(sq.om} Total Urban Rural Tolal Urban Rura! Tota! Urban Rural
240 Nyandarua 3,529 3780 119 3661 5176 320 4856 6349 502 5847
241.1 Dundori 202 235 - 235 112 - 312 31s - 315
241.2 Rurii 129 173 - 173 229 - 2% 276 - 218
241.3 Ol Kalou 90 Ol Kalou 206 o7 109 393 248. 145 553 378 174
241.4 Tumaini 128 16.2 - 162 215 - 215 258 - 258
241.5 Kaimbaga 123 219 - 219 310 - 310 445 - M5
242.1 Ol'Joro Orok 139 Ol'Joro Orok 184 06 178 249 13 26 302 1.8 284
2422 Gathanji 201 *<===Nyahururu 249 - 249 331 - B 423 25 398
243.1 Ndsragwa 460 241 - 241 Nno - 319 384 - 384
243.2 Shamata 226 155 - 155 205 - 205 247 - 247
2433 Kiriita 62 Mairo Inys 12,0 16 104 172 34 138 214 48 167
243.4 Mathingira 52 87 - 87 115 - 115 138 - 13.8
243.5 Leshau " 13.8 - 138 182 - 182 220 - 20
244.1 Wanjohi 257 19.3 - 198 262 - 262 316 - 3146
2442 Geta 251 202 - 202 267 - 267 322 - 322
2443 Kiplpiri 120 Kipipiri 69 - 69 857 06 91 117 07 110
244.4 lereshwa 85 58 - 58 1.7 .- 7.1 9.3 - 63
245.1 North Kinangop 245 North Kinangop 2.2 - 222 305 1.0 295 36.8 12 355
245.2 Engineer 290 19,5 - 195 259 - 259 311 - 311
245.3 South Kinangop 185 Njabini 12 - 2712 31 1.0 360 447 13 434
2454 Nyakio 110 199 “ 199 263 - 263 317 - g
2455 Magumu 103 13.8 - 138 183 - 183 221 - 24
1.2 GRDP Projection
Item 1990 2000 2010
1) GRDP (K.Pound million) 136.7 276.6 4123
Percentage 1o GDP 1.8% 2.0% 2.0%
2) GRDP per Capita (K.Pound) 3617 5344 652.1
Ratio 1o GDP per capila 1.06 119 1.29
Urban (K.Pound) 549.3 5722 6982
Rural (K.Pound) 355.6 531.9 648.3
1-3 Present District Profile (1990)
1} Agricultural Production (1989) 3) Water Supply Schemes in Service Centre
Product Production  Unit Piped sysiem 13
ammemmesssssssmessamememoos eemeeemmmmeessscossas memssasen Communal water points 5
Maize 52,104 rons Cther sources i8
Sorghum/Millet 66 tons
Potsto 56,000 1ons 4) BEducational Facililies
Rice - lons Primary school 209
Wheai/Barley 8,412 tons Secondary school 64
Coffee - tons Institute 24
Tea - tons
Milk 135,865 tons 5) Medical Facilities
Meat 1,206 tons Hospital 3
Health Centre 6
2) Number of Manufacturing Establishments (1986) Dispensary 25
Type of Industry Number Others 0
Food 6.0 6) Out-patient of Infective Diseases in Relation
Textite 1.0 to Waler Supplies (1985-89 Average)
Wood 8.0 Diarrhocal Diseases 13,576
Paper 0.0 Leprosy 2
Chemical 0.0 Infectious Hepatits 43
Non-metal 0.0 Bilharzia 10
Melal 0.0 Eye Infections 10,304
Machinery 0.0
Others 0.0
Total 15.0
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2. Land and resources

2.1 Present Land Use

2.2 Rain fall

2.3 River Flow

2.4 Groundwater

2.5 Agriculture

Unit ; km?2
Total Land Water Forest & Agriculture |  Other
Aren Area Atea Park Swamp Town |Barrenland |  Land Land
3,528 3.508 20 850 22 266 31 1,487 852
Unit : mm
Jan | Feb | Mar| Apr [ May| Jun | Julj Aug | Sep| Qct | Nov | Dec | Ammual
36| 40 | 68 | 138 111 | 62 | 62 | 77 66 | 72 | 96 | 52 886
Unit : m3/sec
Gauge Catchment | Mean Low Flow Frequency
Code Area (km2) | Flow 80% 90% 95% Min,
26801 1,430 3.9 1.5 1.0 0.9 0.5
2GC04 695 3.5 0.9 0.7 0.6 0.4
20C07 18 0.4 0.2 0.1 0.1 0.0
5AA01 577 5.8 1.4 0.9 0.8 0.4
SAAD2 251 12.0 2.9 2.0 1.6 1.1
SAAQ4 60 0.3 0.1 0.1 0,0 0.0
5AA05 157 0.7 0.2 0.1 0.1 0.1
Aquifer Characteristics
Elevation Total Depth| Water Struck [  Level Rest] ~ Yield Draw Down
(m) (m) {m) {m) (m3/hr) {m)
242077 126.15 107.11 67.83 5.12 33.21
Safe Abstruction Yield
Unit : m3/year
Borehole Shallow Total
921,987 92,954 1,014,941
Sunitable Area for Major Crops Unit: km?2
Maize Wheat Rice Sorghum Potato Coffec Tea
73 0 0 0 983 0 0
Area of Irrigation Potential .
Unit : ha
Surfce Water Groundwater
Upland Lowland Unland Lowland
6,135 0 2.6 0
Livestock Population
Unit: 1,000
Callle Sheep/Goats Camels Donkeys
213.75 239.47 - 8.79
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3 Water Demand Projection
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Unit: cu.mfday

: 1990 2000 2000
Laocation
Rural  Urban  Livesiock  Industry | Rural  Urban  Livesiock  [ndustry Rural  Urban  Liveswock Industry

Nyandarua District 10,904 2,039 7,785 §31 5,400% 10,554 1,556 26,061 3,602 23N
[Dundosi 605 { 491 i ( 651 . 1,35 a k
Rurii 431 6 362 ( (i 487] ( 935 0 4
01 Kalow 269 1,403 219 281 3,05 439 5308 58 5,674 4
Tumaini 511 { k! Q 4509 u 1,26 a L
Kaimbaga 570 d 583 { ( 785 0 h15 a {]
Ol'Tora Orak 646 89 375 39 189, 308 105 LTI 26 I57]
Gathanji 752 ¢ 521 { ¢ 0 4 1,83 375 q
Noaragwa 584 { 503 { i L ( 1,27 a {
Shameta 503 ( 324 ( q 430 q 1,26 g i
Kirita Z37 P2l 226 ( 503 313 { 48 Ti9 4
Mathingira 17 ¢ 181 0 ( 244 a kx] [ {
Leshau 27 { 287 ¢ {l 387 0 53 [ i
Wanjohi 604 [ N4 [t { 5357 { 147 4 q
Cela 731 0 421 33 g 567 5 194 g 115
Kipiplti 21 [( 144 [ 43 194 (] 551 109 i
Lereshwa 121 () 123 ] ( o4 P pic) { 3
North Kinangop 1 ¢ 465 1 142 631 A 2,07 187 3
Enpinecr 565 0 408 ( { 54 § 1,34 q {
Sourh Kinangop 986 t 568 ( 154 721 { 2,615 207 g
Nyakio 6308 415 { 559 [} 1,55 [t {
Magumu 444 i 289] { ( 3894 ( 1,10 {

4 Action Plan

4,1 Urban Water Supply

Pipe Tump Cost
Urban Name Population] Present Raw Water Source | Future Raw Water Source |g [line (km) 1ift (m) {1000 US$
Of Kalon 37,900 Boreholes Malewa River 8 14 D, 10,714
B gravity p; pump
4.2 Small Scale Irrigation Scheme
Scheme Arca |Farmers No o . Type of Imp. Cost Basi
Name (ha) |  (Nos) Division Location Project Ageney | million Kshs asin
Gathanji 0 0 i ? [rrigation MOA 7 7
4.3 Large Scale Irrigation Project
ater Cost
Praoject Arca Waler Source Demuand (million) Major Crops
(ha) (MCM)| USS | K£
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4.4 Hydropower Development

Executing |Cost{million) Implementation Schedule
Agency | USS | KE£ [9]0a]9s|sal7) o8| 99 20| 01 o2 03| 0] 05| ns| 07] 08 ooj10

Project Description

# Design % Study @ Construction

4.5 Flood Mitigation Project

Executing | Cost{inillion) Implementation Schedule
Agency | USS T K& |93 o of od o] 9o oo 2 ou] oof oaf o] 0f o 0] e} 0] 10

Project Descriplion

* Deslgn W Sudy @ Construction

4.6 Urban Drainage and Ad-hoc River Improvement Projects

Project Population | Area (Km2)| ExecutinglCost (million) Implementation Schedule
Agency | US§H K£  193]94|95|96]97| 98|99} 00| 01] 02 03] 041 45} 06| 07 os|09 10
Olkalou 9700 03 MOLG 6.0 15 %]« o[e]®

* Design % Swdy @ Constuction
4,7 Dam Development Plan

Damsites C.A. Putpose FSL. [ Siorage | Yield [Height Cost
tkm2)| PO | (BLm) | (MCM) | (m3ss) | () |(1,000US$
Malewa 635 W 2149 717 137 sd 47,628

WiWatar Supply LIrigation P: Power

4.8 Groundwater Development Projects

Proposed Numbers Cost .
Drinking Livesiock | Lxecuting | (million) Implementation Schedule Romarks
B/+DY (5w H} B DAV Asency  [oe T ke {9 o o o o oof o 2] o] o oo o] o o o] el o 10 ‘
231 27 71 7l MOCSS wy ssax|e|eje|o|o]e Small cammmurication supply

& Design 7 Study @ Canstruction

4.9 Source Development Plan for Rural Water Supply

Source Development Plan Implementation
District - Program (%)
Surface | Horehole |  Shatlow Raof Small | Subsur- | Sand | Rock | Existing]  Total Upta | 2001-
Water Well Caich Dam | face Dam| Dam | Catch| Pipeline 2000 2010
- Quantity (m3/d) 16,155 6917 255 545) 1,160, 0 0] 164 380 25576 39.1 60.9
- No, of Facilities 0 250 27 11,081 20 0 ¢ 13 0 11,391
- Cost (mitl USS) 0 2817 012 6.65 1.09 0 o 0.23 0 36.26
(mill.K£) 0 35.53 0.16 §.39 1.37 0 0 028 0 45.73
4,10 Source Development Plan for Livestock Water Supply
Saurce Development Plan Implementation
District Program {%)
Surface | Borehole | Shallow Small Subsur- | Sand | Existing| Total Upto 2001-
Waler Welt Dam face Dam | Dam | Pipelina 2000 2010
- Quantity (m3Al) 10,186 1,855 49 881 0 0 511 13022 49,1 509
- No, of Facilities 0 n 7 21 0 0 4
- Cost  {mill.USS) 0 7.43 0.02 (1LBG 0 0 0 8.31
(mill.K£) 0 9.36 0.03 149 0 0 ] 10.48
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4.11 Watering Points in Nomadic Pasturage Area

Assumed No. of

- Cost Implementation of
Nomadic | Watering | Eyecuting | (miltion) | Watering Points (No.)
Pasturage Area [ Points Agency
km2) | (Nos.) Uss | k& |Up to 20002000-2010

5 Future Water Resources Developmet Potential and Study Proposal

5.1 Potential Water Source for Future Development

Potential Water Schemes
Sowrce for Purpose
Future Development Water Supply I Irrigation Hydropower

W:Water Supply Flrigation P: Power

5.2 River Basin Developmetn Study

Exccuting| 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] 10
Nakara and Environs Integrated Water Use Study NWCPC 3.0 a8 ol el
FEwasa Ngiro North River Basin Swdy ENNRDA 2.5 3.2 Yol

* Design % Swdy @ Constmiction
5.3 District Water Resource Study

Related Basin Study Exceuting |_Cost {miilion) Implementation Schedule
Proposed Remarks Apency | USE | KE£ |93foa|9s|96]97 98[99 oo 01| 02] 03] 04| 05| a6 07j08f 09] 10
Nakum MOWD) 2.0 25 lolalolw|el |

¥ Study

¢ River Basin Swudy {proposcd under separate programmc)
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Coda Location
251.1 Gakawa
251.2 Kamburaini
251.3 Kabaru
PE21 Mweiga
2522 Mwiyogo
252.3 Endarasha
252.4 CGalarakwa
252 5 Mugunda
263.1 Muhita
263.2 Gakindu
253.3 Gikendi
253.4 Rulune
263.6 Gethi
2549 Ina-Ini
2542 Konyu
254.3 Kirimukuyu
254 4 Ngorano
264.5 Ruguru
254.6 Magutu
2851 Aguihi
285 2 Thigingi
266.3 Telu
255.4 Muhaya
268, Kanma
286.2 Chinga
268.3 Iiia-Ini
2664 Mahiga
257 HMyer Municipality

Foputation
13,567
13,378
14,947

G442

7,719

9,510

7.448

7.232
14,563
13,088
16,987

6,189
21,481
21,022
32,981
26,638
14,043
10,400
20,808
32,822
34,149
21,305
14,197
20,184
16,6914
13,102
18,623
37,718

250 Nyeri

THE STUDY
ON

THE NATIONAL WATER MASTER PLAN

JAPAN INTERNATIONAL COQPERATION AGENCY

]
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1. Socio-Economic Profile : 250 Nyeri District

1-1 Pepulation Projection (Unit: 1000} (Unit:1000)
District/Town Land Area (sq.km.) 1590 1990 2000 2000 2010
Code Localion Area TownName = coveecwen seeeenee ememie e i s e Susanraae ouees
Nyed (sg.km 3284.0 Total Urban Rural Total Urban Rural Total ~Urban Rural
250 Nyer District 3285 6473 1072 5401 306 2429 560.7 10844 4115 6728
251.1 Gakawa 263 12.8 - 128 13.3 - 133 160 - 16.0
251,2 Kamburaini 277 Naro Mo 16.2 - 162 175 06 168 211 09 202
251.3 Kabam 338 181 - 18.1 18,8 - 18.8 22.6 - 226
252.1 Mweiga 333 Mweiga 114 - 11,4 123 04 119 148 06 143
252.2 Mwiyogo 121 9.4 - 9.4 9.8 - 9% 1.7 - 117
2523 Endarasha 118 11.5 - 1.5 12.0 - 12.0 144 - 144
252.4 Gatarakwa 21! 9.0 - 9.0 9.4 - 9.4 11.2 - 11.2
252.5 Mugunda 126 8.8 - 8.8 9,1 - 21 109 - 10.9
253.1 Muhito 19 17.7 - 17.7 18,3 - 183 22.0 - 220
253.2 Gakindn 28 159 - 159 165 165 198 - 19,8
2533 Gikondi 42 20.6 - 206 213 213 256 - 256
2534 Ruiune 35 1.5 - 1.5 1.8 - 7.8 9.3 - 2.3
2535 Gethi 71 26.0 - 260 270 - 210 324 - 324
2541 Iria-Ini 119 25.5 - 235 265 265 317 : 317
2542 Konyu 51 39.0 - 3.0 405 - 405 486 - - 486
2543 Kiritmukuyu 60 Karatina 34.4 54 2.0 423 122 301 568 206 362
2544 Ngorano 46 170 - 17.0 17.7 - 177 212 - 212
254.5 Rugumu 42 126 12.6 131 - 13.1 15.7 - 157
254.6 Maguiu 150 252 - 252 262 262 314 - 314
255.1 Aguthi 77 345 - 305 410 - 410 493 - 49.3
2552 Thigingi 67 41.4 - 414 430 - 430 516 - 51.6
2553 Tetu 164 25.8 - 2358 268 - 268 322 - 322
255.4 Muhoya 98 Thurum 17.2 - 17.2 18.2 0.3 178 219 D4 214
2561 Karima 37 Othaya 29.3 48 245 36.2 10.8 254 488 183 305
2562 Chinga 62 20,2 - 2062 210 - 21.0 252 - 252
2563 TIria-Ini 122 159 - 159 163 165 198 - 19.8
256.4 Mahiga 122 19.8 - 198 206 - 206 247 - 24.7
257.0 Nyeri Municipality 86 Nyeri 994  97.0 24 2210 2186 25 3736 3707 3.0
1-2 GRDP Projection
Ttem e 1990 2000 _:29_1_(‘)
1) GRDP (K.Pound million) 155.1 279.4 414.7
Percentage to GDP 2.0% 2.0% 2.0%
2) GRDP per Capita (K. Peund) 239.6 3427 342.4
Ratio to GDP per capita Q710 077 0.75
Urban (K.Pound) 162.8 636.6 5754
Rural (K.Pound) 135.8 222.5 264.4
1-3 Present District Profile (1990)
1) Agrienliaral Production {1989) 3) Water Supply Schemes in Service Centre
Product Production  Unit Piped system 62
------------------------------------------- Commanal water points 2
Maize 27397 tong Other sources 2
Sorghum/Millet 157 tons
Potatp 124,030 tons 4) Bducational Facilities
Rice - lons Primary school 339
Wheat/Barley 2,274 1ons Secondary school 128
Coffee 8,231 tons Institute 3]
Tea 53,006 tons
Milk 20,755 1ons 5) Medical Facilities
Meat 2277 tons Hospital 7
Health Centre 6
2) Number of Manufacturing Establishments (1986) Dispensary 29
Type of Industry Number Cthers 0
Food 320 6} Qut-patient of Infective Diseases in Relation
Texiile 1.0 10 Water Supplies (1985-89 Average)
Wood 14.0 Diarrhoeal Diseascs 32211
Paper 1.0 Leprosy 49
Chemical 1.0 Infections Hepatitis o1
Non-metal 3.0 Bilharzia 593
Metal 0.0 Eye Infections 21785
Machinery 0.0
Others 0.0
Total 52.0
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2. Land and resources

2.1 Present Land Use

Unit : km2
Total Land Water Forest & Agriculture | Other
Area Arca Area Park Swamp Town |Bamenland| Land Land
3,284 3,284 0 1,526 0 60 5 1,104 589
2.2 Rain fall
Unit : mm
Jan | Feb| Mar| Apr [ May| Jun | Jul | Aug | Sep | Cct | Nov | Dec | Annual
50 | 52 87 | 198 | 168| 48 | 46 } 50 | 45 | 114 | 157 | 84 | 1,105
2.3 River Flow
Unit : m3/sec
Gange Catchment | Mean Low Flow Frequency
Code Area (km2) | Flow 80% 90% 95% Min,
4AAQL 96 1.0 0.2 0.2 0.2 0.1
4AA07 41 1.2 0.2 0.2 0.2 0.1
4AB03 420 2.0 0.6 0.4 0.4 0.2
4AC03 282 12.6 3.9 2.9 2.5 1.9
4AC0O4 210 6.2 1.4 1.0 .8 0.4
4AD01 430 12.7 4.4 3.3 2.8 2.0
4AD03 37 1.5 0.1 0.1 0.0 0.0
4BB01 254 9.9 2.3 1.2 0.9 0.5
2.4 Groundwater .
Aquifer Characteristics
Elevation | Total Depth| Water Struck| Level Rest]  Yield Draw Down
m) (m) {m) (m) (m3/hr) (m)
1925.41 121.98 84.93 49.8 5.94 40.34
Safe Abstruction Yield
Unit : m3/year
Borehole Shallow Total
1,089,109 66,746 1,155,855
2.5 Agriculture
Suitable Area for Major Crops Unit: km2
Maize Wheat Rice Sorghum Potato Coffee Tea
907 639 2 626 586 505 130
Area of Irrigation Potential ,
Unit : ha
Surfce Water Groundwater
Upland Lowland Unpland Lowland
15,567 244 0 0
Livestock Population
Unit: 1,000
Canle Sheep/Goats Camels Donkeys
142,52 118.26 - -
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3 Water Demand Projection

230

Unit: cu.rmfday

Location 1990 2000 2010
' Rural  Urban  Livestock  Indusiey | Rural  Urban  Liveswock  Industry Rural  Urban  Livestock Industry
Fyen District 15,500 3918 2,531 35,792 4427 3570 61,771 6,407
Cakawa d 88 d d 95 ( g l
Kamburaini i n i 94 121 d 139 i
Kabary i 125 d ¢ 134 q q C
Miweigt (1 7 : 62 85 3 87 3
Mwiyogo @ 65 ( d 70! ( q (
ondesasha { 8 t 4 85 ( d {
Gatarakwa j 6 { 0 67 q g i
Mugundz { ] i [ 65 i g q
Mubilo g 12 2 0 13) 41 h 607
Gakindn { 11 ( 0 11N { [} {
Gikondi [ 14 0 152 {l g
{Rutune i 5 57 0 55 105 a 15
Gethi 0 18 3983 0 193 I [ 1,06
Iria-Ini 0 17 ( 0 188 [ [
Konys a 264 [ a B q g
Kirimuknys 781 1y 185 1,793 236 333 3,00
Ngorano . { 118i { { 1268 { {
Ruguru { 87 { a 9y ( f
Magusu 4 174 { ¢ 187 [t ( (]
Aguthi q 7 ( g o, d
Thigingl ( 28 [ 4 3069 { 4
Tetu i 178, {] ¢ 31 {) q
Muhoya [ 1y 114; 44 128 21 [ 303
Karima 4 177] l 1,593 2003 ( 275 {
Chinga d 1409 57 q 150 10 lsd
Iria-Int ( nao { 0] 17 {
Mahiga L 137 115 0 147 219 k'v¢
Nyeri Municipality 53 14,026 184 1,364 61 32,205 AN 2,443 55,63 3,347
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) 1ift (m) 1000 USS
Kartina 20,700{Ragaui River Ragati River B 6.9 0 3,883
Othaya 18,400 Gikira River Tuthi river g 5 0 5,000
Nyeri 370,700 Chania River Chania River g 4,1 0 50,344
B:pravity p; pump
4.2 Small Scale Irrigation Scheme
Scheme Area |Farmers No o ] Type of Imp. Cost .
Name (ha) {Nos) Division Location Project Agency | million Kshs Basin
Kamburaini [J ? ? 7 Irrigaiton ? 0323 AN
[Ruhotie 0 ? ? ? lrrigaiton ? ? 4AB
Kihuru 29 ? ? 1 Irrigaitan ? 1.189 4BB
Riakiumu 0 7 7 ki Lrrigaiton t ? 4538
Kanjuri 20 200 Mathira Mayutu Irrigatinn FARMERS 082 ?
Kamoko 20 ? Y ? [erigaiton ? 0.82 1
4.3 Large Scale Irrigation Project
Water Cost
Project Area Waler Source Demand (million) Major Crops
(ha) (MCM)| US$ KL

1
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4.4 Hydropower Development

Executing | Cost(million) Implementation Schedy
Agency USS | KE |93f94| 95| 96| 97| 98| 95} 20| 01) 02| 03] 4] 0s] 06| 07] 06} 0w 10

(]

Project Description

w Design % Swdy @ Construction

4.5 Flood Mitigation Project

) L. Executing | Cost(million) Implementation Schedule
Project Description _Agency | USS | K£ o3 o4 95 9q 57 98 9% 20 o o o3 od of og o7 of o 10

- > S N

* Deign ¥ Study @ Construstion

4.6 Urban Drainage and Ad-hoc River Improvement Projects

Project Population |Area (Km?2)| Exceuting]Cost {million) Implementation Schedule
Agency | 1SS K£ |93}94;95|96] 97{ 98] 98] 00| 01| 02{ 03} 04] 05] 06] 07| 08] 09] 10
Nyeri 97,000 .6 MOLG 13.1 16.3 wl k|| e|oie

* Design v Suudy @ Construction
4,7 Dam Development Plan

C.A, Purpose FSL | Siorage| Yield |Height Cost
km2)| PO LBL m)| McMy | (m3s) | (m) | (1,000U88)

Damsites

WiWater Supply Llmigation P: Power

4.8 Groundwater Development Projects

Proposed Nunbers . Cost Implementation Schedul
Drinking Livestock Ez“"‘mg (million) MpTementation ne Remarks
(BAH+DY (SAW-+ 1) (B/H+DY (5/W+H gency USS | K& {93 o4 55 9g 97 9J 39 200 01] 0 oY o4 ox oa 07 08 ool 104

% Deslgn 9 Study @ Comstruction

4.9 Source Development Plan for Rural Water Supply

Saurce Development, Plan Implementation
District Program (%)
Surface | Bawhole [ Shallow Roof Small | Subsur- | Sand | Rock | Existing|  Total Upto | 2001
Water Well Caich [Dam | face Dam | Dam | Catch| Pipeline 2000 2010
- Quantity (m3/d) 34,264 163 58 0] 1473 0 0 0 51 36000 24.83 731
- Mo, of Facilitics 0 6 12 0 28 0 0 0 0 46
- Cost (millLUS$) ] 0 0.58 0.06 o] o087 ) 0 0 0 1.5
{(milLKL) 0 0.73 0.07 0 1.09 ] 0 0 0 1.89
4,10 Source Development Plan for Livestock Water Supply
Source Davelopment Plan Implementation
Distriet Program (%)
Surface | Borehole | Shallow Small Subsur- | Sand { Bxisting [ ‘Total Upo 2001-
Waler Well Dam Face Dum | Dam | Pipeline 2000 2010
= Quantity  (m3/d} 4,969 0 0 200 0 0 g0 5160 47 75.3
- No, of Facilities 0 0 0 2 0 0 0 27
-Cont (mill,US$) 0 [t] 0 o.n 0 0 0 0.11
(mill. K£) 0 0 o 0.14 0 0 0 0,14
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4,11 Watering Points in Nomadic Pasturage Area A

250

Watering Points (No.)

Assumed No. ?f Cost Implementation of
Nomadic [ Watering { pxecuting {  (million)
Pasturage Area| Po ints Agency
km?) (Nos.) US$ | K& |Up to 200002000-2010

5 Future Water Resources Developmet Potential and Study Proposal

5.1 Potential Water Source for Future Development

Potential Water

Puture Development

Source for Purpose

Schemes

Water Supply

Irrigation Hydropower

W:Water Supply Llrrigation P: Power

5.2 River Basin Developmetn Study

implementation Schedule

Exceuting| Cost (million)

Pescription Agency US$ K£ {93/ 94|95 96[ 47| 98] 99| 00| 01] 02| 03| 04] 05] 06| 07 08] 09] 10
Tana River Basin Swdy (Update) TARDA 4.0 5.0 ﬁl Y| fe| ]
% Design % Study ® Constction
5.3 District Water Resource Study
Related Basin Study Executing{ Cost (million) Implementation Schedule
Proposed Remarks Agpency | USS K£ |93l04]95] 96| 97| 98] 90f 00| 01{ 02| 03| 04} 05] 06] 07| 08 09] 10
Tana MOWD 2.0 2.5 aololojolol¥
¥ Study
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