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P R E F A C E
This Summary Report contains a Regional Plan for economic
development of the water resources of the Migori-Kihancha
Region.

This area comprises sixteen percent of Nyanza

Province and includes the whole SRDP area plus a small
adjacent area within the regional watershed.

The Plan

documents the resource availability and outlines a shortterm five year plan within a long-term 25 year perspective.

Initial diagnosis of the need for a comprehensive water
resource plan was made at the local level by the District
Development Committee.

The value of their initiative may

be judged by this Report. Almost all development activities
require a water input.

The study has identified a number

of new opportunities for productive use of water resources
for the benefit of the rural inhabitants.

The Summary Report attempts as concisely as possible to
present the elements of the Plan together with necessary
background information.

It is substantiated by a

Supporting Report on V/ater and Agricultural Development
and a Supplementary Report containing two Data Volumes
and a Mapping Volume.

The Regional Plan is presented in the following Volumes:
SUMMARY REPORT

Volume I

SUPPORTING REPORT
Water Development

Volume II

Agricultural Development

Volume III

General Development - .
The Development Plan

..
Volume IV

SUPPLEMENTARY REPORT
Water Resources Data

Volume V

Soils, Agronomy and
Demography Data

/
ƒ

Volume VI

Maps

'

Volume VII
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GEOGRAPHICAL DISCLAIMER

This Report does not purport to be, nor should it. be taken as,
definitive on political br geographical boundaries.
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T H E

D E V E L O P M E N T

P L A N

BACKGROUND

The Migori-Kihancha Region comprises 2000 sq km of
land, of which about 40 percent is potentially arable,
50 percent grazing, with the remainder for various
reasons not available for agriculture. Recent growth
in cropped area has been rapid.

Cultivation intensity

in 100 sq km of sample area has increased from 8.4
percent in 1948 to 38.0 percent in 1973. . This is
Mn - A 3*iculiur*/

probably near the maximum of land suited to arable
agriculture.
However, the cultivated area increase has not been
accompanied by increases in yields of major crops.
Maize yields in the best areas are higher than the
average in Kenya but for most of the region yields are

Aa-'«* y/e*«/
Region
KaA.34

ftéentiai

well below national average. Yields of some crops

/yy/A

such as cassava have actually fallen in the last

/////A
;;/;;//

//A

20 years. Total production is increasing but this
has been largely due to cultivated area increases.
Since most potential arable land has already been
cultivated this cannot continue and there must be
increasing reliance on yield improvement.

Wield

It is not fully appreciated within Kenya that the
development potential of the region is good. Hence
the Keynote of this repqrt is the opportunities
rather than the problems. Nevertheless, constraints

2X -

do' exist.
Ar**
^Cultivated
yJnuattu

In tackling these constraints proposals have

been made that are consistent with the resource base
of the country and consistent with the aims and

1974

2000

targets of the National Development Plan. The Regional
Plan is not simply a water development report. Prom
the outset it was recognised that though water was
crucial to almost all activities in the area, and
therefore a good focus for development planning, a
much broader perspective had to be assumed.

The

background of the members of the planning group
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reflected this recognition of a need for general
agricultural development as well as water development.
<7avevnm«nt

/armer

. Knowledge

Latour
/Maniement

\ S kills

Regional Goals and Strategy
The geography and resource base of the region clearly
indicate that the development thrust has to be almost

I INCENTIVES

wholly rural rather than urban in nature. Thus the

' Tecknofogy

basic strategy of the plan is to provide the general
I Other R e n d e s - ^ ^-|frvv'ironmewt|

infrastructure that is necessary to create a modern
progressive rural environment and the detailed

Fertiliser

Sola* £nevgtj

5«e<ü

Moisture

agricultural projects necessary to realise the

"&«//

A/uin'enis

agricultural benefits that are evidently attainable.

Power
Trav»«B»ye

The main agricultural goals are to increase maize and
other rainfed agricultural crops;

Cveetfi

to increase beef

production from the large area of grassland occupying
two thirds of the area;
Agvicultur«!

Development

to create a relatively small

commercial dairy industry in the limited areas with
highest agricultural potential; and to expand the

CasW

(drain \

presently limited cash crop production, notably coffee,
tobacco and sugar cane. It is envisaged that by 1980

\B**f

I

the region could have an annual surplus of foodgrains
amounting to 11,000 tonnes, a beef offtake of 13,500
tonnes and cash crops, including sisal, to the value
of £1.5 million.

£ ? - 9 Million

Opportunities and Constraints
Contrary to commonly held opinion the Migori-Kihancha
Region is an area of opportunity rather than problems.
It is one of the few areas in Kenya where a proportion
Mean A W k U j

£aî»«.f«ll (mrt)

of high and medium potential land is still under fallow
or.extensive agricultural use. Even the grazing areas
receive higher and more reliable rainfall than most
grazing areas in Kenya.

Certainly there are seasonal

water shortages, which are severe in some areas, and
occasional droughts, but, nevertheless, the existing
water resources can be exploited to meet the present
7a n

Pec

and future needs of the population.
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GROWTH CENTR.BS

The population density is at present only 113/sq km.
With the completion of the main and feeder road system

Schools

communications have been greatly improved.

Infrastructure
Facilities

When

approximately 160 km of additional feeder roads are
completed (and maintained) the basic rural transport
infrastructure will be sound.

This will support

a set of well serviced growth centres and provide the
basis of a progressive rural structure.
By the beginning of 1975 approximately 60 percent
JEconomic a*J

Social Bewejf'ts

of the region will have been adjudicated.

It has been

observed elsewhere in Kenya that this institutional
development can promote wide ranging changes in
/Jjud'caied

Areas

attitudes to agricultureal production.

Such changes

are a precondition for realising the growth potential
which undoubtedly exists in the region.

PROJECT IDENTIFICATION AND FEASIBILITY
Three categories- of project have been considered.

These

are water projects, development projects with a
large water component and projects with a small water
input.

Naturally emphasis has been placed upon the

first and second categories of projects.
Water Supply
First priority has been given to drinking water supplies.
Urban supplies are most vital and predevelopment studies
have been completed for all designated growth centres
and those centres for which reclassification is
recommended, a total of 37 schemes. Rural supplies
will be primarily simple low cost spring protection and
covered wells. Reticulated piped schemes are confined
to the limited high potential areas (26 percent of the
region).

In the dry livestock areas dams will be an

important source of drinking water and a special design
has been proposed to enable drinking water of improved
quality to be drawn from these sources. Such wells
will be sited at 38 dams at a cost of £18,200. - Priority

4
for rural water investment has been given to spring
protection.

In the five year plan capital expenditure

of £190,000 for urban schemes and £370,000 for rural
areas is recommended.
SEWAGE

DISPOSAL

Environmental Health and Sanitation

Pof>Density

Sewerage investment, even for Migori, is not

]_

justifiable at present. By 1980 Migori will require

I l«f (I4r»tt«n i
I
2000

some piped sewage disposal. Storm water and sullage •

I
I
1374

drainage are more important and are proposed for all
rural, urban and market centres. In the first five
years the markets in these 11 centres will be graded
and murram capped and well-graded open ditches
constructed.
benefits;

These projects bring considerable direct

they are labour intensive and they have

little skilled labour (surveying) or capital inputs.
Thus they are eminently suitable for employment
creating rural works. Total costs for these projects
are £11,000.
5000 fcj/lu

Irrigation and Drainage
e.ee V.eU*
iOOOkjIho.

No irrigation development or swamp drainage is economically
feasible at present. The situation may change as
experience is gained elsewhere in Western Kenya.

Area. KrJgai«^

Livestock Improvement Programme
Dam Rehabilitation:

It is .proposed to rehabilitate the

50 existing dams which are generally in poor condition
J*

/

\

at a capital cost of- £50,500 spread over 5 years.- Twenty
\

LIVESTOCK

X

J

MPiovmeNT
J ^
CENTR.BS J t

three Livestock Improvement Centres are proposed to be sited
at the major dams in the region, at an additional cost
(for JAHA housing) of £46,000.
Dip Construction: About 60 percent of the area is at

IS % annual

ofjiak.«

present grazing land supporting 223,000 cattle and
75,000 sheep and goats. A Dip Construction Project is
proposed with the objective that all cattle should

£ 850,000
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LIVESTOCK IMPROVEMENT CENTRE

be within easy reach of a dip by 1980 at a capital
cost of £24,500.
Extension:

will be training farmers to take advantage of the

JA HA Mousing

IZZ1
and

The augmented extension staff proposed below

proposed infrastructural improvements. Their livestock
programme should include grazing control, pasture

Storage

improvement, veterinary services, breed improvement,
WeU

dairy development and marketing reform.
Spillway

It is

considered that a commercial offtake of at least 15
percent can be achieved by 1980.
This programme should be implemented as a simultaneous
package and not piecemeal.
Extension Saturation Programme

JUNIOR. EXTENSION STAFF

It is considered that major agricultural advance is

PRESENT

clearly practicable, but it is dependent upon increased
i-iveitoeJc

arable

and improved agricultural advisory work.

St
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It is proposed

to increase the density of extension agents to levels
judged to be optimum.

In the five year programme

extension staffing will be strengthened throughout the •
region. Augmentation of existing staff will begin in
f:/9'00

V5C0

areas already adjudicated.

FUTURS
142

By 1978, when adjudication

is expected to be complete, extension staff will have
been augmented throughout the region.

It is anticipated

that the cost of these officers and services, over and
above existing staff, will be £76,450 in the Five
Year Period.

f250

f: f300

Catchment Protection and Development:

It is not

possible to overemphasise the social costs of the.
Steep rock.% Hilltop
-.FORESTRY

largely irreversible soil erosion which is taking
place in the region. Degradation can be expected to
• en Poor

increase unless remedial measures are swiftly

Ä/V£« BANK
PROTECTION
*ft»8i.£
at

I »etr«
interval*

fbrGsl

implemented.

To demonstrate that low-cost technically

simple protective measures can be productive a Pilot

and graiS

Catchment Project is proposed.
Vertical

3«",vtj'<f

GRAZING
— imp«d«d

draiivagft

inaigenoux

graxres

i

This is designed to

be replicated throughout the region with modifications
based on experience. This project should be extended

6

to other catchments within the five year plan.
Extension Projects: A significant general improvement
in crop production is anticipated under the Extension
Saturation Programme. To this end, specific projects
for coffee, cotton, and sisal have been prepared.

To

supplement this cash crop development, the more intimate
contact with farmers which will be possible should lead
to a substantial increase in foodgrain production.

Construction-

Afai'nteiumc«

Operation, Maintenance and Back-Up Pacilities

'

It has been well established that health and economic
benefits from improved water supply will not be
realised unless three conditions are met. Firstly, the
supplies must be well maintained.

Second, the consumers

should be aware of the potential benefits from improved
Combtewiantarij

H«attk

I

anA

Inputs

supplies and able to obtain the additional information
and facilities that are required in order that the water
can be effectively used.

^Economic.

They require educational

information on hygiene, technical information on new
agricultural practice (spraying, dairy development etc)
and agricultural inputs such as credit, grade cattle,
and improved marketing facilities. Consequently the
third condition for full benefit is the provision by
public or private agencies of these complementary
inputs.

WATER

DEVELOPMENT CONTROL

Effective utilisation of water facilities is a key
objective of the Water Plan. Therefore an experiment
with a new institutional arrangement is proposed for
Technical

Finai\£.io.l

development, operation and maintenance of supplies.
Briefly this consists of combining the technical
expertise and back-up facilities of the Water
Department with the local control and flexibility of
the SRDP or other local planning authority.

Ptvelof««^ pr«j*c.ij

It is

proposed that a Regional Water Team on WD establishment
but under the local control and direction of the
SRDP Area Co-ordinator (or his successor) is set up in
Migori with responsibility for development, operation
and maintenance of all water supplies to houses,

7
institutions, dams and cattle dips.

Excluded from this

should be construction at Migori and Macalder and any
other supplies costing more than £20,000=

The capital

cost of equiping the Team will be £35,500 and recurrent
costs over the 5 year period will total £ 49»750.
Education and training of Government officers and
local leaders in the potential development that can
stem from an adequate safe supply should precede extension to the general public-„

This can be achieved

by Water Development Training sessions or conferences
organised for local officers. Such courses would
require services such as these provided at a Parmer
Training Centre. Such a facility has been budgetted
for in the Regional Plan.
Provision of complementary inputs.such as credit, AI,
grade dairy cattle and marketing schemes should be
confined to the high potential and special project
areas in the early stages of the plan.
Tourism and Wildlife
There is hardly any large wildlife in the area but the
region is situated close to the Masai Mara and other
tourist attractions.

Its main wildlife attractions

are inter s ting birds centred in small forest patches
near Kihancha, and in the lake shore environment.
The main scenic attraction is the lake shore area of
Mohuru with its striking granite formations and
Horn*. 8«u
'Oiombwi*

intriguing offshore islands which support very large

Val(«vj

colonies of cormorants, sacred ibis and other birds.

JCavungu

There are several excellent lake shore lodge sites
at or near Mohuru. A small lodge here could act as
a focus for tourists if linked with other attractions.
M«sa

A Lake Victoria tourist circuit including visits to

May« Kisumu, Homa Bay, Olambwe Valley, Mfangano and Rusinga
" Islands, Mohuru Bay and then on to the Masai Mara via
Kihancha appears an attractive proposition given a
lodge at Mohuru«

This development would be in line

with the declared policy of spreading tourism" more

8
widely.

However, its success would depend upon

attracting private investment for the lodge and boat
facilities.

It is recommended that the KTDC investi-

gates the feasibility of* this proposal.
The attractiveness of the lake as a tourist area would
be greatly increased by bathing facilities free

/

of Bilharzia risk and a sport fishing possibility.
The former is evidently a long term prospect;

but is

understood that Nile Perch are quite widespread in the
Lake so that the possibility of a sport fishing
development should not

be overlooked.

Consistency with the National Plan
The programmes and projects set out in this Plan are
consistent with the water resource- base that has been
established during the investigation.

The basic

strategy and objectives of the Plan have been derived
from the guidelines of the National Development Plan
1974-1978.

Projects have been

identified that increase

personal welfare, agricultural production and productivity.
Attention has been paid to the problem of increasing
employment and improving the quality of rural life.
Formal cost-benefit analysis has not been utilised
because of the difficulty of obtaining precise
measures of many benefits and some costs. Nevertheless
VIVE IOPMENT EXPEND/TUHE

the key concepts such as resource opportunity cost and
K.««ya (975-80
£e3îon

£ 25/tf.Kion

$.800,000

_
— 3.2

time preference have been utilised in selecting alternative projects and the technical means of executing a

Per c en«.

particular project.
The capital costs of the proposed plan for the five
year period 1975-1980 are £800,000. This is 3.2
percent of likely Kenya development finance for this
period.

The Migori-Kihancha Region'contains about

2 percent of the national population.

- oo

1975/6]

1976/71

1977/81

1978/91

Cap

51350

84140

42160

18800

Rec

2400

4150

9900

12150

Cap
Rec

32500

65000

113750

146250

Cap
Rec

6000

Seepage Wells

dap

Spring Protection

Urban Water Supply

Rural Water Supply

Boreholes

Costl

Total:.:

Overall
.Expenditure

196450

238400

13350

4195 0

6500

357500
6500

364000

1000

6000
4000

10000

1000

1000

4750

7125

6175

18050

18050

Cap

10000

15000

15000

40000

40000

Dam Rehabilitation

Cap
Rec

5000
1000

12500
1000

12500
1000

12500
1000

8000
1000

505OO
5000

55500

Dip Construction

Cap
Rec

11500
5000

7350
17500

3750
21000

2250
25000

24850
93500

118350

25000

Cap

20000

10000

10000

6000

46000

46000

Cap
Rec

12100
10176

19997

22165

12100
91950

104050

16087

11000

11000
85250

1 Livestock Improve*
1 ment centres
Extension Saturation

Market Drainage

Cap

Regional Water Team

Cap
Rec

Total Capital
Total Recurrent

v

1000

1979/80

23525

11000
35500
5350

11100

11100

11100

11100

35500
49750

199700
23926

201115
50837

203335
$3997

185800
72415

8000
81475

797950
292650

£223626

£251952

£267332

£258215

£89475

£1090600
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V7Ä
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Mainly
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GEOLOGY

The oldest rocks, the Nyanzian and Kavirondian, include the Migori
Gold Belt. Between the formation of these Precambrian rocks and the
following Tertiary volcanics and sediments there is a huge time span
during which the area was eroded to its base level, the sub-Miocene
peneplain. Some Quaternary sediments also occur.
Precambrian
Nyanzian: Volcanic rocks (mostly in Karungu Location), mainly
porphyritic ande sites and, especially in the Migori Gold Belt,
clastic sediments and banded ironstones.
Kavirondian: Mainly extensive developments of boulder conglomerates,
evident in parts of Kanyamkago Location.
Intrusions into Nyanzian and Kavirondian Rocks:

There are extensive

invasions of granite along the Tanzanian border. The principal
intrusion is post Nyanzian to pre-Kavirondian and apparently
associated with the Migori Gold Belt. The Precambrian is also
invaded by doleritic dykes along the Migori River Valley.
Tertiary
Miocene Sediments: Resting on the sub-Miocene peneplain close to the
lake shore (mostly in North Kadem Location).

The sediments are mainly

shallow water lacustrine deposits.
Middle and Ujgner Tertiary Volcanics: Formed by central volcanoes,
the main rock type being the alkaline nephelinite.
Quaternary
Alluvial sediments occur below the confluence of the Gucha and Migori
rivers (North and South Kadem Locations). The texture is mainly silt
but lenses of sand and gravel occur. Black cotton soils, partly
alluvial in origin, occur in flat bottomed valleys and drier parts
of the area. They are characteristic of poor drainage.
An important geological feature, refered to above, is the narrow zone of
gold mineralisation mainly in the Migori River Valley (the Migori Gold
Belt).

Although gold was mined in the past in the Macalder, Masara and

Kihancha areas, it is no longer considered economic to mine. Future
gold prices and new discoveries may alter this situation.
At present solution mining for copper at Macalder is the only mining
operation in the area. However, the prospects for extracting zinc
from the mine slag are considered promising.

SCHEMATIC

PHYSIOGRAPHIC MAP

LANDSCAPE UNITS
S Stable foot slopes.
R Ridges.
H Hills.
F Flat to slightly
undulating.
P Alluvial fans and
pediments.
K / y y l L Lacustrine

plain.
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PHYSIOGRAPHY

The schematic map compiled from Wielemaker (1974) indicates 6 major
landscape units. These reflect the climatic zones of the area.

In the

more detailed explanatory legend, presented in the Supplementary Data
Volume, these landscape units have been further subdivided according
to topographic features and parent material.

Stable Slopes
This landscape unit (s) consists of stable (foot) slopes up to 20
percent.

The altitude range is from 1500-2000 m with an annual

rainfall of about 1200 mm.

The deep red soils are characterised

by a high infiltration rate and a stable structure, especially
where a dark humus rich top layer is present.
Ridges
This landscape unit (R) consists of ridges with lateral slopes of
6-20 percent.

The altitude range is from 1300-1600 m with an

annual rainfall of 800-1300 mm.

The soils are reddish and shallow

to moderately deep. Erosion tends to be faster than soil development.
Care must therefore be taken to ensure minimum soil loss.

This landscape unit (H) consists of hills with stable (foot) slopes
of up to 8 percent. The altitude ranges from 1600 m in the north
east to 1200 m near the lake with an annual rainfall of 700-1400 mm.
The lithology lias a strong influence on soils and slope characteristics.
Pediments
This landscape unit (P) consists of alluvial fans and pediments, with
slopes from 2-10 percent. The altitude ranges from 1200-1500 m
with an annual rainfall of 700-1200 mm.

This landscape unit (F) is flat to slightly undulating with maximum
slopes of 5 percent. The altitude ranges from 1200-1600 m.

The

climatic zones can only be distinguished after subdividision of the
unit.

Soil characteristics are strongly influenced by parent material.

Lacustrine Plain
The landscape unit (l) occurs on the plain near the lake. The altitude
is about 1200 m with an annual rainfall of 700-800 mm.
sandy and clay alluvial deposits.

It contains

MAJOR

SOIL SAMPLING AREAS

1

DESCRIPTDN
Sampling
Area

1
2
3
4
5

Sampling area
in class I arable

OF UNIT

Landscape
Unit
> 7 0 % Covered by deep red soils.
%
H Moderately deep clayey soils.
F Sand with humus rich top sou.
P Pediment and alluvial fans with moderately
deep, very, fine textured clay soils.
H Fine textured swelling soils (self mulching)

NUTRIENT
Sample
Areas

PH

Na
me%

K
me%

Ca
me%

Mg
me%

1
2
3

5,5
5.8
6.6
7.1
6.9
6.3

0.02
0.07
0.43

0.37
0.68
o:97

2.6
6.0
9.6

1. 3
2.9
5.9

0.34
0.33
0.46

0.73
1.16
0.87

16.8
18.0
ß.8

2.9
8.2
7. 6

4
5
6

STATUS
Mn
me%
0.8
1 .2
1 .1
0.5
0.6
0.8

P
ppm

, N%

C%

12.9
15.7
100. 0

0.14
0.16
0.15

550.0
464. 0
24.6

0.16
0.14
0.16

1.5
2.2
1.9
1.7
1.5
2.8

land
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SOILS
The soils are mainly derived from ancient Precambrian rocks. There are
small areas of Tertiary volcanics in the north west and recent
Quarternary sediments near the lake. However, in over 80 percent of the
area, the soils are derived from two main series of ancient rocks, the
Kavirondian and Nyanzian volcanics north of the Migori river; and
intrusives, mainly granites, with some doleritic dykes, south of the
Migori river. These rocks are among the oldest in the world.
All these rocks give rise locally to reasonably fertile soils capable of
producing good crops where they are sufficiently deep. None are unusually
acidic or strongly basic.

On the lighter sandy soils, elements have

been lost through leaching.

The nutrient status of most of the area is

inherently good, but has been reduced by shifting cultivation over the
past 30 years. A feature of the area is a high proportion of shallow
or badly drained soil.

This is due to texture (heavy black clays mainly

in river valleys) or gravel or clay pans close to the surface. These
soils are generally unsuited to arable agriculture but provide valuable
grazing.
300'soil samples were taken from the best arable soils (moderately deep
to deep with a slope of less than 20 percent) scattered at about 1 sample/
sq km.

The results indicate that nitrogen and phosphate are generally

low in all soils. The soils formed on granite in the south and east are
also frequently deficient in calcium.
magnesium.

Near Isebania they are deficient in

Potash is generally adequate throughout the area. The

alluvial fans and adjacent volcanic soils around the G-ucha Delta are
generally adequate in all nutrients. Prom the available analyses, it
should be possible to overcome the most serious nutrient deficiencies
by the use of standard fertlizers supplemented by cattle manure.
It is recommended that a detailed soil survey of the best arable land
be carried out by the agricultural staff during the first 5 year plan.
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CLIMATE: Air Circulation and Rainfall
Air Circulation
The climate is effected by three moisture bearing air masses:South Easterly Monsoon (April-October) : A moist air mass from the
Indian Ocean.
North Easterly Monsoon (November-March) : A dry air mass from West
Asia which can cause rain along the lake shore,
Congo Air: A cool moist air mass of Atlantic origin which can meet
the South Easterly Monsoon. This has been given as an explanation of
the heavy rainfall during the last three months of 1961.
The area is within the low pressure intertropical convergence zone and
between the two high pressure belts of the northern and southern
hemispheres.

The movement of this three belt system follows the earth

position of the sun and produces biannual rains at the equator.
Rainfall
Annual rainfall increases from 700-800 mm near the lake to 1400-1500 mm
in the east. About 40 percent of the annual total falls during the
long rains (March-May: 16-18 rain days/month) and 28 percent.during
the short rains (October-December;

11-13 rain days/month.) The

reliability of the rains increases as total annual rainfall increases.
The probability of the monthly rainfall being more than 50 percent
below the mean decreases from 0.3 at the lake shore to 0.17 in Kihancha
Division.

Similarly, the probability of the monthly rainfall being more

than 50 percent above the mean decreases from 0.2 to 0.17.; The rainfall
is more reliable during the rainy seasons than it is during the drier
periods of January and February and June to September.
Prom available records, the maximum 24 hour rainfall is not greater than
150 mm, with a one year in ten risk of 100-115 mm in 24 hours. There is
a similar risk of 40-45 mm falling in a 15 minute period. However,
10-15 mm of rain may fall in a 15 minute period up to 25 times a year.
The maximum half hour rainfall recorded at Mohuru Bay since 1970 is 52.8 mm.
A significant diurnal variation is superimposed on the large scale
seasonal weather pattern.

It is particularly conspicuous near the lake

where the morning period gets very little rain. Records from automatic
rain guages indicate that thunderstorms develop near Kericho and reach
the lake shore between 2200 and 2400 hours.
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CLIMATE:

Hail, Evaporation, Temperature and Sunshine Hours

Hail
There are no records from the area but available information indicates
that hail may occur 2-11 days/year. The greater frequencies are
associated with increasing altitude. This conclusion has been
substantiated by field checks and enquiries.

In the east of Kihancha

Division (over 1500 m ) , where the annual number of hail days in likely to
be greater than 6, substantial and frequent hail damage to crops has been
observed. Hail damage is less frequent nearer the lake. The observed
hail belt in Kihancha Division is a major drawback to the successful
development of high priced cash crops such as tobacco.

Evaporation
Available estimates based on Penmans Formula (EO) indicate that the
annual potential évapotranspiration decreases from about 2200 mm near
the lake (lI35 m) to about 1800 mm in areas above 1500 m.

Records from

Masara (1200 m) indicate an annual potential évapotranspiration rate of
about 2160 mm (Migori 1925 mm. at 1650 m ) .

There is a 20 percent

probability of the annual rate at Masara falling to 2013 mm or rising
to 2300 mm.

Throughout the area the annual potential évapotranspiration is

greater than the annual rainfall.

Temperature
At the lake the annual mean temperatures range from a minimum of 1418 C to a maximum of 30-34 C.

The range in the east is from 10-14 C

to 26-30 C. Maximum temperatures occur in February and October and
minimum temperatures in July.

Records from Masara indicate a mean

monthly temperature of 23.1 C, with a minimum of 21.8 C (in July) and
a maximum of 24.1 C (in October).

Sunshine Hours
Monthly daylength is very constant at 12.1 hours. The mean annual
duration of bright sunshine is 7-8 hours/day, ranging from 8-9 hours/
day in Januray and February to 6-7 hours/day in April.

DRAINAGE
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\

•
\

MIGORI RIVER:

PHYSICAL- CHEMICAL
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WATER RESOURCES:

Surface Water

The major surface water resources in the area are the Gucha River and
Lake Victoria. The lake is the main water source for the drier
western"parts of the project area.
Surface Water Availability:

The Gucha river catchment is approximately

6600 sq km of which about 2000 sq km are within the area. The
Gucha is served by three tributaries, the Migori, the Ongoche and the
Osani.

The catchments of these tributaries cover respectively 700 sq km,

600 sq km and 400 sq'km within the area. The Ongoche which flows through
the south of Macalder Division is dry for some of the year. The catchment
of the main stream of the Gucha (300 sq km) only covers the western plains
near the lake.
The total annual mean discharge of the Gucha is approximately 55 cumecs.
Approximately 3 cumecs originate from the area as the annual mean runoff.
This ranges from 3 l/sec/sq km near the lake to 5-7 l/sec/sq km in the
Kanyamkago Hills.
The annual mean low flow discharge of the Gucha is estimated at approximately 3 cumecs, of which 0.3-0.5 cumecs originate in the area.
Surface Water Quality:

During high flow conditions the surface water has

a neutral pH and low total hardness. High values for colour and turbidity
indicate a high silt content and widespread soil erosion within the
river catchments.

The mean annual silt load in the G-ucha river is about

332,500 eu m while that in the Migori is about 300,000 eu m.

This

represents an annual loss of approximately 632,500 tonnes of soil from
the G-ucha river catchment (equivalent to an annual soil loss of 960 kg/ha
over the entire catchment).
High levels of oxygen absorbed indicate organic matter which renders the
untreated water unfit for domestic use. Bacterial quality is low
showing extensive faecal pollution in dams and rivers. Uriri dam, for
example showed 500 Coliforms and 50 E. Coli/lOO ml and both the Gucha and
Migori rivers were severely faecally polluted.

Heavy metal pollution was

insignificant and is discussed in detail under The Mining Industry
(The Present Situation).
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WATER RESOURCES: Ground Water
Ground water is a small component of the water budget as the weathering
of rocks has formed residual soils of low permeability, inhibiting recharge. Sediments only occur to any extent in the lower Gucha delta.
In relation to water demand and because of the rural nature of the
area, ground water is an important source of supply. Information from
boreholes and petrography does not exclude the possibility of obtaining
ground water in significant amounts from any area.

Ground water availability:

The ground water resource in the area is

evidenced from a few boreholes, wells and numerous springs.
Tested yields of boreholes have shown 1.7 l/sec while most of the springs
in the area many of which are non-perennial, yield less than 1 l/sec.
Ground water run-off to rivers and Lake Victoria has been estimated at
about 100 l/sec (l.5 mm). Ground water storage is approximately 2300
million cumecs (lQOO mm). However, only a small portion of this can
be of beneficial use. For broad planning purposes it seems realistic
to calculate with borehole yields in the order of 1* l/sec for rock
aquifers while the unexploited sedimentsaquifers may show higher yields
(2-4 l/sec).
For many growth centres we propose ground water as the water source.
The results of the drillings will enable a re-evaluation of the ground
water resource.
Ground water quality: The ground water is of excellent physical and
chemical quality. Samples show soft to medium hard waters with a slightly
acidic pH. Ground water from alkaline rocks shows a higher pH value. The
principal anion is HCO5, while the cations are more equally distributed,
sodium and calcium being dominant. Nitrogen compounds, as indicators
of pollution, are almost entirely absent. The silica content is 35-50
ppm and flouride is generally less than 0.5 ppm. Heavy metals (l ppm
of zinc) were detected at Nyabisawa (Suna West Location). However, this
amount is too low to cause concern.
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DEMOGRAPHY
The three main tribal groupings are Luo, Kuria and Maragoli who occupy
respectively about 55, 30 and 15 percent of the area. The Maragoli
are the most recent immigrants, having been settled in the north of
Migori Division to relieve population pressure in Western Province.

Population Structure:

The 1975 population will be about 238,600 giving

an overall density of 113 persons/sq km.

(South Nyanza 143: Kenya 19)

Analysis of the age and sex structures indicates a net emigration of
males aged 20-45 years (the Sex Ratio
that for Kenya is 93).

for that group is 82 while

The majority of these emigrants return later

in life. This is further substantiated by the Age Pyramids.
48 percent of the population is under 15 years of age (the same as the
(2)
national figure) and the Dependency Ratio
is 113 (national figure 116).
These data are an indication of a high birth rate with a small proportion
of the population economically active.

Population Movements:

Net immigration occurs in the area.

It is estimated

that 13 percent of the annual growth rate of the population between 1962
and 1969- was due to immigration.

Internal population movements will

continue and immigration is likely to exceed emigration until

at least

1985. At this time increasing population pressure and the completion
of land adjudication will have reduced immigration to an insignificant
level.

It is anticipated that there will be a scarcity of non-

agricultural employment (relative to the rest of Kenya) as well as an
increasing pressure on land.

Combination of these factors will lead

to an estimated annual rate of population increase 5 percent below that
of the national rate over the period 1985-2000.

Population Projections:

The annual rate of population increase 1962-1969

was 4.7 percent, indicating extensive immigration. Allowing for estimated
population movements, the annual growth rate for 1975-2000 is forecast to
be 3.13 percent. This will give a population of about 500,000 with an
overall density of 236 persons/sq km by the year 2000.

(1) Males/100 Females.
(2) Number of persons under 15 years and over 59 years/100 people of
'working age' (15-59 years).
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LAND TENURE AND CREDIT
Land Tenure
The traditional land tenure system, under which land allocation was
under the control of the elders of the tribe or clan, is rapidly
• being replaced by individual tenure. Land adjudication, which has
already been completed on 52 percent of the area, is expected to be
finished by 1978.
In the areas already adjudicated, 12 percent of the holdings are of
less than 5 hectares (37 percent of owners) while 4 percent are greater
than 45 hectares (0.5 percent of owners).

The mean holding size is 8.9

hectares, ranging from 3-9 hectares in Manyatta Sublocation to 12
hectares in Bwisaboka Sublocation.
The sale of land has begun with the introduction of individual tenure.
The mean price of land sold is Shs. 650/hectare, ranging from Shs.200/hectare
in Isebania Sublocation to Shs. 1200/hectare in Kawere I Sublocation.
The price range is indicative of a wide variation in land quality. As
land is inexpensive, it is likely that it will be increasingly purchased
as an investment. This may hasten the development of a landless tenant
farmer population as well as increasing emigration.
Another potential problem is access to water. Under traditional law
occupiers of land on which water is available are required to allow
unrestricted access to the supply.

In recently adjudicated areas this

traditional right continues to be respected.

However, as more intensive

land use develops, farmers will be less inclined to allow general
access to their land.

It is therefore important that routes to water

supplies are defined with a view to future developments so that
movement on or near private land is minimised.

Credit
There is a branch of the Kenya Commercial Bank at Migori, through which
70 percent of the loans to farmers have been granted.

Credit for SRDP

projects is processed through the SRDP administration.
Despite the availability of credit to farmers with titles, less than
9 percent of landowners in the areas already adjudicated have purchased
Land Certificates. Of these, less than 14 percent have obtained loans.
The total value of the loans is Shs.726,700 on the security of 556 hectares
(Shs. 1300/hectare).

IMPROVED WATER SUPPLIES
•
A

WD
BOREHOLE
( inoperative )
•
UNICEF-M.O.H.
(completed)
9
UNICEF-M.O.H
(nearing completion)
C UNICEF-M.O.H.
(preliminary stage)
© CARE (completed)
<D MN OF EDUCATION
(completed)
\ 0
UNICEF (1968)
X
WIND PUMP
6 (inoperative)

GROWTH CENTRES
O
•
e
•

URBAN CENTRE
RURAL CENTRE
MARKET CENTRE
LOCAL CENTRE
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INFRASTRUCTURE:

Water Supplies, Marketing and Communications

Water Supplies
Two thirds of the population collect water from unprotected springs and
permanent rivers. The remainder, in the drier areas near the lake, use
seasonal dams and waterholes, where two County Council boreholes have
been abandoned.

The two major piped supplies are at Migori and Macalder.

Three of the ten UNICEF-MOH supplies are operating and two more are
nearing completion. Their design and operation lacks technical expertise
and changes are recommended.

Two secondary schools are served by MOE

and CARE supplies. Less than 2 percent of the population are served
by piped supplies. Half of the 50 dams in the area are permanent and
some are used for drinking supplies,

Markets
The area is served by about 60 markets varying in size from 5 to 120
shops.

30 of these have been designated as Growth Centres under the

1974-78 Development Plan. The objective of these centres is to create
a structure which will encourage economic and social development in the
rural context by providing marketing facilities, farm input and consumer
goods, medical, educational and social services, and administrative and
cultural facilities. To this end it is recommended that some changes
are made in the designation of the growth centres.

Farm Inputs
An adequate supply of farm inputs is an essential complement to a
successful extension programme. Their distribution is virtually
confined to Migori. Although an SRDP stockists input scheme is under
way, its impact is limited.

The problem of' providing basic inputs in

amounts small enough for individual farmers has not been overcome.

Communications
The recently paved trunk road to Tanzania (Al) passes through the area.
It is also crossed by an all weather murram road (C13) from Mohuru
to Kihancha.

The area is well served by feeder roads, more than 380 km

of which have been built under the continuing SRDP Rural Access Roads
programme. Despite continuing road construction, maintenance is inadequate,
and communications are severely disrupted during heavy rain.
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Kihancha
Division
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INFRASTRUCTURE : Health, Education and Electric Power
Health
Malaria is the major health hazard.

Bilharzia cases are rarely reported.

There are 4 health centres, 1 sub-health centre and 10 dispensaries
(l medical centre/16,000 people) with a total monthly attendance of
42,000 patients. The water supplies to most medical centres are
inadequate and their immediate improvement is recommended.

An SRDP

Mobile Health Clinic was planned at 25 centres, but transport and
personnel problems have limited its effectiveness. A 250 bed hospital
is planned for Migori in 1976 and a 40 bed hospital is under construction
at Nyandago. By 1976 there are planned to be 6 health centres, 1 subhealth centre'and 12 dispensaries (l medical centre/12,000 people).

Education
There are 108 primary schools with an enrolment of 3400 pupils (60 percent
of whom are in Standard l ) .

In the under 15 age group 31 percent are

at primary school (national average 30 percent).

The range is from

48 percent in Migori Division to 20 percent in Kihancha Division.
indicates a need to encourage education in the latter area.

This

1400 pupils

are enrolled at 8 secondary schools and the Village Polytechnic at
Macalder has 100 trainees. Thus 26 percent of the under 20 age group are
receiving formal education.
Extension
There are about 50 MOA extension workers (1/560 farmers) and 15 livestock
officers (1/1900 farmers).

This number is inadequate to give sufficient

attention to individual farmers while it appears that the existing staff
do not advise all those who could benefit.

It is recommended that the

agricultural staff is more than doubled as a prerequisite to the development
attainable. Attendance is poor at Homa Bay PTC and an PTC within the area
is recommended.

Home economics extension is organised by an AAO at

Migori and the SRDP runs a functional literacy project.

Electric Power
The major source is at G-ogo Palls where there are two turbines each
capable of delivering 1.15 MW to Macalder. At present one turbine is
in use. A 2 MW diesel generator at Macalder is not used.
elsewhere are limited to diesel generators of 7.5 - 25 KW.

Supplies

Cultivated

LAND
•*JM

USE (1974)

Grazing

Mon-Agricultural

Msgori Division
Macalder Division
Kihartcha Division
Karungu Location
Total (ha)

Cultivated
ha
(%)
14142 (24.3)
11848 (14.6)
9469 (15.9)
2341 (18.7)
37800 (17.9)

LAND USE
Non-Aqricultural Total
Grazina
ha (%)
ha
(%)
ha
(%)
41048 (70.6) 2980(5.1) 58170 (27.5)
63012(77.6) 6350(7.8) 81210 (38.5)
47071 (79.1) 2960(5.0) 59500(28.0)
9329 (74.5)
860(6.8) 12530 ( 6 . 0 )
160460 (75.9) 13150 (6. 2) 211410
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LAND AND WATER USE

Land U s e

Mixed arable and livestock farming, much of which is at a predominantly
subsistence level, is the major form of land use throughout the area.
Overall, approximately 18 percent of the area is under cultivation.
This range from 10.7 percent in North Kadern Location (population
density 7l/sq km) where the annual rainfall is low and erratic (700-800 mm)
and the soils poor, to 39 percent in parts of Kanyamkago and Suna
East Locations (population density 120/sq km) where fertile soils and
adequate rainfall (1500-1600 mm) combine to make arable agriculture
less risky and more profitable.
Approximately 76 percent of the area, including recent fallow and
permanent rangeland, is used for grazing livestock. According to the
1971 Livestock Census there are 223,000 cattle, 32,300 sheep and
42,200 goats in the area.

This gives an overall stocking rate of

1.1 Standard Stock Units/grazing hectare.
As most of the land is sloping from 5-20 percent, all cultivated land
is at risk from soil erosion.

The hazard is considerably reduced by

the general practice of ploughing approximately along the contour.
However, catchment protection measures are at present inadequate in
the cultivated areas. To the extent that development proposals and
population growth increase the cultivated area, the problem of soil
erosion can be expected to increase.

Water Use

'.

All crop production in the area is rainfed and the possibilities for
irrigation are limited.

Livestock, the major water users, consume an

estimated 5600 cubic metres/day.

Human water consumption for domestic

purposes is estimated at 1200 cubic metres/day.

Industrial water

users, confined to Macalder and Migori, consume approximately 25 cubic
metres/day. Major increases in water consumption are envisaged in the
livestock sector as beef and dairy production develop with the increasing
use of dips and other water using inputs. The improvement and expansion
of drinking water supplies, coupled with increasing population, will
lead to a significant increase in human water consumption.
* 1 Standard Stock Unit (SSU) equals 454 kg (lOOO lbs) liveweight.
Equivalent to 1 local bull, 1 local cow and calf or 5-8 sheep or goats.

PERCENTAGE OF TOTAL AREA

PERCENTAGE OF TOTAL VALUE

YIELD ESTIMATES
Mean
Hybrid Maize
Local
Maize
Wimbi
Serena Sorghum
Local

Sorghum

(DF GRAIN
Low

1800
1350
550
1000

900
700
400
800

800

600

Maize

Millets

CROPS (ka / ha
High
5500
2500
700
1200
1000

CROPPED AREA
Migori Division
Macalder Division
Kihancha Division
Karungu Location

6150
3045
3030
600

2385
2680
4190
530

Total

12825

9785

Root Crops
1840
3485
1620
705
7650

ESTIMATES (hectares)
Legumes Cash Crops
1980
1470
275
290
4015

1510
970
170
175
2825

Others
275
200
185
40
700
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CROPPING AND PRODUCTION 1974*

Cropping
The most important subsistence crops are cassava and wimbi which are each
grown on about 17 percent of the cultivated area. Maize is grown on
about 34 percent of the cultivated area and is the major food crop with
some surplus for cash.

Other subsistence crops include sorghum (lO

percent) and sweet potatoes (4 percent).

Vegetables (l.2 percent),

and legumes (lO percent), are also grown.
Cash crops such as groundnuts (2 percent), tobacco (0.3 percent) and rice
(0„4 percent) are being grown on an increasing scale. Longer established
cash crops such as cotton (2 percent), coffee (0.5 percent) and sugar cane
(2.5 percent) are not being expanded.
Sisal has been widely planted as fencing material. There are washing
and brushing plants at Macalder and Migori processing a total of about 400
tonnes of fibre a month. A futher 100 tonnes a month are sent to Homa
Bay. The annual value of the sisal crop is about £750,000.
Crop yields are generally far below potential due to poor husbandry
practices, inadequate fertilizer inputs, and inferior planting material.
There is thus great scope for yield increases.
Production
The gross value of annual agricultural production is estimated at £2,100,000
of which £1,200,000 (60 percent) comes from crops and £900,000 (40 percent)
from livestock.
The annual production of cash crops (sugar cane, groundnuts,

cotton,

coffee, tobacco and rice) is estimated about £215,800 (l8 percent of the
output from 7 percent of the cultivated area).

Annual maize output is

estimated at £551,500 (48 percent of the output from 34 percent of the
cultivated area).
Estimated Annual live cattle sales are £310,000, with domestic slaughters
worth £148,000. The total value of cattle hides sold in 1973 was about
£71,000 and that for sheep and goat skins £37,000. The annual value of
milk production (surplus to calf consumption) is about £45,000. Much of
this is converted into ghee. The estimated value of goats and sheep
slaughtered in 1973/4 was £300,000.
* Reliable data on many aspects of agriculture are unavailable. Details of
the derivation of the information presented are given in the Supplementary
Data Volume.
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ESTIMATED ANNUAL FAMILY NCOME ( Shs)
Livestock Gross family
Mean farm Area cropped Crop
income income
income
farm (ha)
size (ha)
Migori Division
Macalder Division
Kihancha Division
Karungu Location

6.5
8.2
6.8
8.8

s

1.6

1250

1.2
1 1

575
590
815

1.7

Livestock

435
610
845
790

« Assuming 10 Percent for production costs

1685
1185
1435
1605

Net famiy
income *
1515
1065
1290
1445

(Excluding family labour)
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INCOME LEVELS
Family income levels vary widely between individuals and years throughout
the area.

Income is effected by such factors as farm size, area culti-

vated, livestock numbers, crops yields (which are in turn effected by
soil and rainfall) and agricultural prices.
The mean farm size for the area is approximately 7.4

hectares of which

1.3 hectares are under cultivation in any year. The estimated annual
gross income from crop production is Shs. 800/family. With a mean of 8
cattle and 3 sheep and goats/family, the estimated annual income from
livestock (including hide and skin sales, milk and the value of domestic
livestock slaughter) is Shs. 635/family.

The mean gross annual family

income is approximately Shs. 1435/-. Allowing 10 percent for production
costs (excluding family labour) the estimated mean annual family income
for the area is approximately Shs. 1290/-.
is estimated at about Shs. 700/-.

The value of annual subsistence

This leaves mean annual cash surplus

of about Shs. 590/family throughout the area.

This estimated annual cash

surplus/family by Division is:
Migori

Shs. 815/-

Macalder

Shs. 365/-

Kihancha

Shs. 590/-

Estimated mean annual family incomes on a Divisional basis are given
opposite. All these estimates are indicative only as they are based on
random surveys and production estimates.
Unlike many other rural areas of Kenya (for example, Vihiga) remittances to
the area through the Post Office do not form a large proportion of family
income.

Information from Suna Post Office (at Migori), the only Post

Office in the area dealing with Money and Postal Orders, indicated that
in 1971 Money Orders to the value of Shs. 11,570/- were remitted while in_
1973 the value was Shs. 95,685/-. Despite this large increase, the amount
is still insignificant in relation to the total population of the area
(under Shs.O/50/head/annum).
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CURRENT

DEVELOPMENTS

The major development, covering Migori, Macalder and Kihancha Divisions
(93 percent of the area), is the Special Rural Development Programme
which is part of the nation wide programme conceived in 1969«

Although

the planning of the Migori-Kihancha SRDP began in late 1969,
implementation did not start until the end of 1971. 47 subprogrammes
have been prepared, of which 44 are being implemented. Their
organisation and objectives are as follows:-

Ministry of Agriculture (20-)*:

Increase rural income levels by

extension, credit, farm inputs, animal health and marketing.
Ministry of Health (4):

Improvement of health standards by operation

of mobile health clinics, vector control and UNICEP water supplies.
Ministry of Natural Resources (4): Exploitation of forestry potential
by expanding Migori tree nursery and encouraging tree planting.
Ministry of Works (2): Improvement of communications by construction
of feeder roads and airstrip at Migori.
Ministry of Tourism and Wildlife (l):

Increase fishermens income by

improvement of facilities and market access (with Coop.Dept.).
Social Services Department (9):

Identification and solution of common

problems with a functional literacy programme, womens groups, a village
polytechnic and encouragement and organisation of Harambee projects.
Cooperative Development Department (4):

Improvement of marketing by

cooperative reorganisation and development.
Progress has been slower than anticipated due to implementation problems
which have included:- an unsound financial management system which has led to
delays in the appropriation of approved funds. By December 1973
the expenditure of 51 percent of the funds (K£ 540,000) had been
approved.

Overexpenditure on feeder roads, afforestation and

administration (K£ 30,600) will lead to a reduction in the allocation
to the other sectors.
- inadequate communications (particularly telephone links).
- general lack of understanding of the principles of SRDP.
A rapid turnover of divisional level staff has aggravated the problem.
* Numbers in parentheses indicate

the number of subprogrammes
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THE MINING INDUSTRY
In the past an extensive mining industry existed in the area, the main
areas being indicated on the map. Gold and copper were the main products,
with a lower output of zinc and silver. At present only Macalder Mine
which produces copper is in operation.

The extraction process at present used at Macalder is solution mining.
The copper ore (pyrite) in the walls of the mining shafts is sprayed
with diluted sulphuric acid which is then left for three months. The
resulting copper sulphate solution is pumped into precipitation tanks
which contain scrap metal. In these tanks inon is oxidised to iron
sulphate and metallic copper is precipitated. There is a constant overflow of waste water containing heavy metals from these tanks.

After washing and drying the copper precipitate it is bagged for
smelting. The smelting was previously performed at Jinja in Uganda
but at present the copper is being stored at Macalder.
The effluent from the precipitation tanks is discharged into a small
stream entering Gucha river 200 m downstream the intake for Ma cal der
water supply. The length of this effluent stream is about 1.5 km.
A survey of heavy metals has been carried out to establish the extent
of pollution from the mining areas. Samples were taken during high
and low flow conditions and analysed for copper, zinc, chromium and
nickel.
The results indicate that heavy metal contents do not limit the use
of the waters for drinking purposes. Furthermore, the contents are
below levels at which the enrichment in fish would render them unfit
for human consumption.

The effluent from Macalder Mine results in increased levels of copper
and zinc in Gucha river. Although upstream the point of effluent discharge the copper content at the intake for Macalder Water Supply was
at the limit, 0.05 mg/l, according to WHO quality standard for
drinking water. The zinc content, however, showed marked variations
in the area.
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OBJECTIVES
The prime objective of the Regional Plan is to indentify technically
feasible, and economically desirable means to improve rural welfare
in the region.

In formulating the plan account has had to be taken of

other criteria. Finance cannot be considered unlimited.
It was decided to determine financial availability from the proportion
of national population in the area and the national sector allocations
for specific projects. Administrative and political criteria cannot
be ignored but they are difficult to apply in particular cases.
The planners were conscious that although it could be shown to be technically feasible to develop the region dramatically over a short time
scale this could only be achieved at a cost to other less fortunate areas.
This plan should not be adopted to create a pocket of development amongst
relative poverty. However, if the plan is fully implemented it is likely
that the region would spearhead the general development of Western Kenya.
The time-scale recommended for uptake of the projects in the plan is
flexible and therefore amenable to alteration.

However, the basic agri-

cultural strategy of the plan and the technical means recommended for implementation have little flexibility.

Some of the opportunities for develop-

ment such as cash crop production are dependent upon urgent soil and water
conservation.

In these cases even the timing is crucial if opportunities

are not to be wasted and turn into problems.

ADMINISTRATIVE ASPECTS

This Regional Plan is in essence an integrated development plan with water
exploitation a vital component of each project. Success of the plan is
very dependent upon integration of the various projects. For this reason
it is recommended that the post and function of Area Co-ordinator
and the administration of the SRDP are retained and even strengthened,
whatever is the future of SRDP. As the Regional Plan can be the basis for
effective district level planning, it may well be that the development
co-ordinator may control an area greater than the Migori-Kihancha Region.
Nevertheless in this plan it is assumed that there will be the strong
local co-ordination necessary to achieve the realisation of the benefits
of investments in water and other development inputs.
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THE PERSPECTIVE PLAN
The paucity of certain resources, such as capital and recurrent finance
and skilled technical and administrative personnel, together with the
long term nature of some of the projects, such as catchment protection
dictate a long term programme for full development.
Over a 25 years time span the Region could be transformed from a somewhat
neglected subsistence agricultural economy supporting 230,000 people 'to
a progressive modern agricultural sector employing nearly 400,000 people
and producing an annual surplus of grain, meat and milk products worth £3.5
million. The Regional Plan covers the first five years 1975-80. The
planning procedure is initiated with this plan, not completed.
and updating will be regularly required.

Revisions

It is anticipated that the

local planning machinery will be strengthened in the near future and the
Supporting and Data Volumes of this report are designed for their use.

PROPOSED DEVELOPMENT PRIORITIES

For analytical purposes the area has been divided into eight Development
Jnits. The boundaries of these Units do not necessarily coincide with
administrative or even catchment boundaries, but are based on ecological
factors and basic land potential. The aim is to broadly indicate the
various forms of natural resource and infrastructural endowment to assist
in setting development priorities.
They are broad categories conceived as a planning aid. Areas with conditions
typical of an adjacent Unit may be found in most Units.
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DEVELOPMENT" UNITS
Development Unit I: Karungu Hills and part of North Kadern. Medium
potential soils. Rainfall more reliable than DU's II and III. Moderate
arable potential comparable to DU V.. Generally non permanent surface
water supplies.
Development Unit II: Gucha delta and the bulk of Worth Kadern. Most soils
are light and sandy, but areas of mottled clays with impeded drainage.
Small areas of fertile soils near the Gucha river. Poor quality, heavily
overgrazed grassland.

This is the major problem area. Apart from lake

and Gucha river, water, supplies are non permanent. Potential for
livestock development.
Development Unit III:

South of Gucha river and similar to DU 'II, but

higher population density. Mainly sandy soils, but some with impeded
drainage.

Grassland overstocked.

Development Unit IV:
Units.

Potential for livestock development.

Transition zone from livestock to arable Development

Extremely inaccessible. Murram soils on ridges, clays with

impeded drainage in valleys. Good livestock potential and not badly overgrazed.

Surface water supplies generally permanent.

Development Unit V:

Some springs.

Similar to DU IV but separated by Migori river.

Higher and more reliable rainfall than DU III. Locally overgrazed but
good livestock and moderate arable potential.
Development Unit VI: Kanyamkago Hills and lower slopes of Suna East.
Fertile, well drained soils on middle slopes.
bottoms.

High and relaible rainfall.

and dairy development.

Impeded drainage, in valley

Generally suited to intensive arable

Good water supplies from permanent rivers, and

springs. High potential with good/communications.
Development Unit VII : High rainfall and similar soils to DU V.

High

proportion of grouped tree grassland, and many areas of impeded drainage.
Limited cultivation on better drained soils (often old termite hills).
Apart from Migori river generally non permanent water supplies. Good
potential for 'livestock and moderate arable development'.
Development Unit VIII:
marshes.

Kuria Hills, similar to DU VI with more seasonal

Reliable rainfall and fertile soils on middle slopes which are

intensively cultivated.

Good arable and livestock (dairy) potential.

Reliable water supplies and many springs.
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WATER DESIGN CRITERIA AND PROJECTS

Water, design criteria for all supplies generally follow current WD
recommendations. Emphasis is placed on simple improvements
(protected springs and wells) for rural areas. A shorter design
period for reticulated schemes is proposed (10-15 years) as this
is the logical outcome of increasing the economic discount rate tö
10 percent.

Urban Supplies
First priority has been given to urban supplies which are most
vital because of rapid population growth and the severe pollution
risks without protected water. The costs per head for a given
standard of service are lower and there is greater ability to pay.
Every designated Growth Centre should have a reliable water supply.
It is therefore proposed that basic supplies are provided for 29 Growth
Centres and 8 other trading centres (37 schemes).

Predevelopment

studies have been completed and investment in all these schemes is
recommended in the first 5 years. Temporary urban supplies are
proposed for centres in DU's VI and VIII.

These will be superceded

by the reticulated piped schemes proposed for these areas.

Rural Supplies:

Criteria

Within the rural areas of the region there are varying conditions
with respect to water supply. At one extreme there are high
potential areas (DU's VI and VIII ) where supplies are presently
adequate though they are often unhealthy. At the other extreme
there are areas of great hardship in dry periods (DU's II and III).
However, in these latter areas productive use of water is unlikely
in the short term.

In the rural areas the selection criterion

proposed is that first priority should go simultaneously to the
'highest potential' and 'greatest need' areas with equal emphasis
on each category. When these are executed, projects in medium
potential areas can be taken up.
In a livestock orientated economy such as that in this region it
is unrealistic to improve rural drinking water for human consumption
without concomitant development for livestock. A comprehensive view
has therefore been taken in preparing rural proposals.
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Rural Supplies: Projects
Spring Protection:

In the rural areas 40-50 percent of the population

currently obtain their water from springs. These are the prime
source in Development Units VI, VII and VIII.

Improved water supplies

can be cheaply obtained by spring protection (material costs per
spring average less than Shs.4000) and protected hand dug wells,
it is proposed to complete protection of about 200 springs in 5 years
at a total cost of £40,000. This will give a safe water supply to .
120,000 people by 1980.
Piped Supplies:

It is recommended that reticulated piped schemes are

only installed in intensively settled high potential areas (Development
Units VI and VIII) to support productive projects such as dairy development.

Such schemes will eventually cover about 560 sq km (26 percent of

the area).

It is recommended that detailed studies are immediately

implemented on one scheme (Uyangutu Valley) covering 150 sq km in
Development Unit VIII.

This scheme will serve 30,000 people at a

cost of £325,000.
Dam Rehabilitation: A summary of a survey of the dams in the region is
given later in this report under the Livestock Improvement Programme.
The immediate rehabilitation of these dams is recommended.

Stored

surface water will be used in rural areas where springs do not exist
or where surface water treatment is more appropriate than ground water
exploitation during the 5 year plan period. A Dam Rehabilitation and
Maintenance Project which includes methods for obtaining drinking
water of improved quality from dams is described in detail in the
Supporting Report.
Ground Water:

Ground water is largely unexploited in the region.

If the indications of extent and quantity discussed in the Supporting
Report are confirmed by early investigations and projects, then
ground water may be the optimal solution in may parts of the region.
Ground water (excluding springs and open wells) has the advantage of
safety but the problems of relatively high capital and recurrent costs
and maintenance.
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Borehole
UNICEF Scheme
River
Lake
Well improvement
Spring
Roof catchment
Nyangutu water scheme
Borehole - (RWS • Livestock)

Ntimaru

(£)

1975/6

1976/7

1977/8

1978/9

1979/80

Total 1975-80

Migori Expansion

11250

Rural Centres

17500

18750

Market Centres

19000

38890

23460

Local Centres

3000

26500

18700

18800

67000

ïlyangutu RWS

32500

65000

113750

146250

357500

Spring Protection

10000

15000

15000

40000

Seepage Wells

4750

7125

6175

18050

Dam Rehabilitation

5000

12500

12500

Boreholes

6000

6000

35500

35500

*

Regional Water Team
TOTAL WATER SUPPLY

£144500

11250

£183765

36250

£189585

81350

12500

£177550

8000

£8000

50500

£703400

49
REGIONAL WATER TEAM

It is well established that health and economic benefits from
improved water supplies will not be realised unless the supplies are
well maintained.

It is also anticipated that the use of contractors

or a centralised direct labour construction system will not be sufficiently flexible for the co-ordinated construction of minor water
supplies. A Regional Water Team on WD establishment, but under the
control and direction of the SRDP (or other regional planning office),
is therefore proposed for the area. The function of the team will be
the construction and maintenance of all water supplies in the area,
excluding expansion at Migori and Macalder and all schemes costing
more than £20000. The construction of the latter schemes should be
under the direct control of the Water Department.
The team will require the following staff, plant and equipment:
1
1
1
1

Officer in charge
Foreman
Mason - Grade I
Pipe fitter/Plumber - Grade I

2 Drivers
1 Plant operator
1 Clerk/Store Keeper
2 Permanent Labourers

1
1
1

Landrover
5 Ton Lorry
Tracked Dozer (D6)

Survey Equipment
Concreting Equipment
Camping Equipment

Storage and office facilities will also be required at Migori. It
is proposed that heavy maintenance work on plant is carried out by
MOW which already has some facilities in the area. After initial
dam rehabilitation work the D6 should be used in neighboring areas,
as the remaining work will not warrant a dozer full time. The capital
cost of the Regional Water Team will be £35,000 with annual
recurrent costs of £10,000.
In the early stages of the plan the Team will have extensive
responsibilities for construction work of minor urban schemes,
spring protection, seepage wells and dam rehabilitation (including
cattle trough's and water to dips).

Later the emphasis will change

to the operation and maintenance of these new schemes as well as
the existing UNICEF schemes. The proposed dam guards will also be
under the control of the Team.
At the start of the plan period engineering expertise will be required
from WD who should also establish detailed guidelines and programmes
for the Regional Water Team.
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EN7IH0HMEHTAL HEALTH AM) SANITATION
Improved sanitation should be encouraged to complement the proposed
water development.

Indiscriminate pollution of water resources will

result in health problems, increase the cost of water treatment and
could adversely effect plans for. social development.
At present in the rural areas domestic sewage is disposed of directly
on the ground (land disposal) or, rarely, in pit latrines. The small
urban population use pit or bucket latrines or simple land disposal.
Surface water supplies throughout the area are faeeally polluted and
the population is at risk from water borne disease.
Improvement of sanitation will be achieved through education of the
public in simple personal hygiene and improvements in the sanitary
facilities at both an individual and community level.

Proposals

for improving water supplies made in this report will provide a basic
infrastructure on which to develop a sound approach to health and
sanitation problems.
The need for water borne sanitation systems is related to population
density and soil permeability.

None of the trading centres in the

area will require extensive water borne sewerage systems within the
5 year development plan. However-, a sewerage system will be required
for Migori in the early 1980's because of increased population
density. At this time a similar system will also be required for
Kihancha because of the impermeability of the soils.
Improved drainage of markets will provide considerable health benefits.
At present, drainage is usually inadequate to deal with storm water and
sullage which often stagnate in the market area»

Collapsed banks and

dumping of refuse cause ponding which provides ideal breeding conditions
for mosquitos and other disease carriers. Mud from the ditches is transported on feet and by domestic animals to where it may contaminate food or
drinking water.
It is therefore proposed that the markets of 11 centres (the urban,
rural and market centres) are graded, murram capped and provided with
drainage ditches. This is a labour intensive project requiring little
skilled or capital input and will provide valuable local employment.
The cost is estimated at £1100/centre and includes 600 labour man days.
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IRRIGATION AND DRAINAGE

Irrigation
Irrigation has been carefully considered because nowhere in the region does
rainfall exceed potential évapotranspiration.

Futhermore the distribution

of the rainfall over the year is not ideal and the occurrence of a yield
reducing period of water stress is well established.

However, although

irrigation would increase gross output of crops (eg sugar cane) and
enable cultivation of crops not currently important (eg rice) the costs
of irrigation have been found to be high and consequently large scale
projects are. not at present feasible. There is limited scope for small
scale private sprinkler projects and self-help furrow schemes. No provision is made for development in the 5 year plan period as the market for
high value crops is limited.

Large Scale Irrigation: A feasibility study of 480 hectares of irrigable
land in Development Unit II has been completed.

The heavy clay soil

indicates only suitability for rice. A preliminary design using a low
lift pump from the Gucha river would cost approximately £920/ha. Because
of the small area of irrigable land, recurrent costs would be relatively
high.
These findings are supported by a study of irrigation elsewhere in Western
Kenya which is comparatively small scale and high cost. Technical
problems such as flood prevention and plant disease abound.

The weather

presents problems of hail risk arid high disease promoting humidity.
Social problems also exist in settling people from subsistence farms onto
schemes where discipline and high standards of husbandry are required.
This indicates that even with two rice crops/year, productivity is not
likely to be sufficiently high or reliable to give an economic rate of
return.

However, experience at Ahero should be monitored and if and when

average rice yields exceed 5000 kg/ha/crop, the feasibility of the
Gucha' scheme should be reassessed.
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Small Scale Irrigation:

There are several tributary valleys of the G-ucha

with heavy clay soil suited to rice growing which might be developed as
small Harambee irrigation schemes. There are, however, inadequate data
to indicate whether river flows in tributary streams are permanent or
adequate for irrigating any considerable area. Because of the position
of the area in relation to the large population centres of Kenya, development of vegetable production can only arise in response to local demand.
This can be supplied by a combination of intensive rainfed production and
small individual irrigated vegetable gardens in DU's VI and VIII.

Supplementary Irrigation of Sugar Cane: All sugar cane grown in the area
is at present rainfed.

The application of 70-80 mm of water to supplement

rainfall in the driest months of July-September and January-March would
result in an increase in yield of approximately 10 tonnes/ha/an. worth
about £30. This would require overhead sprinkler irrigation systems
with a capital cost of about £ 250/ha. Consequently such a proposal would
be uneconomic under present.circumstances, as transport costs would be
too high to merit increased production by this means. It is therefore
recommended that any such development be deferred until a sugar factory
is established in South Nyanza District.

Drainage
It is technically difficult and generaly uneconomic to drain black cotton
swamps. However, some swamps that are fed by ground water seepage may be
reclaimed by constructing a cut-off drain. There are large swamp areas
of this type in Development Units II and VII. The economic feasibility
of draining such swamp does not merit investigation at present but, when
arable land becomes.scarce, this proposal should be reassessed.
There are very large tracts of poorly drained grasslands on shallow or
clay soils particularly in Development Unit VII. Past experience indicates
that livestock husbandry, even with dairy production, is unlikely to recoup
the high cost of draining such soils. Moreover, unless drainage works are
very carefully laid out and effectively maintained, there is an acute
risk that they will actually increase the erosion hazard through accelerated run-off in heavy storms. Thus, no proposals are made for drainage
of seasonally waterlogged grasslands at present.

LOCATION AND CONDITION OF DAMS (1974)
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SUMMARY
Location
Suna East
Kanyamkago
Suna West
S. Kqdem
N. Kadem
Bukira
Bwiregl
Bugumbe
Karungu
Project
Area

Permanent
Non- Permanent
( no major structural
deterioration )
Completely sited
Washed out

OF DAM RELIABILITY * 11974)

Washed out (WB)
No of Permanent IP) Non-Permanent (NP) Silted (CS)
No. Percentage No. Percentage
Dams Na Percentage No. Percentage
2
11
9
7
4
5

2
3
6
4
2
4

100
27
67
57
50
80

6
2
1
1
1

55
33
14
25
20

2
5
6

4

80

1

20

4

67

51

25

16

31

1
1
2

1
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* I P ) - There is water in the dam

5

9

1

9

1

25

1

50

2

33

5

10

29

50

10

throughout the year.

I NP) - The dam is dry for some or all the periods
January- February and July- September although
there is no major structural deterioration.
I CS) The dam is silted up and is empty except
for brief periods after heavy rain.
IWB) The dam wall has burst.
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LIVESTOCK IMPROVEMENT PROGRAMME

Dam Rehabilitation Project
The Present Situation:

The map shows that in the past a good scatter of

dams has been constructed to augment other supplies. The majority of the
dams in the area are now in an unsatisfactory condition due to lack of
maintenance. This has resulted in an extensive growth of bushes and trees
on the walls and spillways of 60 percent of the dams.

Root penetration of

the walls has been a major factor in the bursting of several dams.

The

growth of vegetation on spillways has reduced their effectiveness and
increased the risk of gully erosion.

65 percent of the non-permanent dams

have eroded spillways. The fences and cattle troughs at the dam sites
have all been destroyed.

The result is that cattle enter the dams to drink,

thus polluting the water, increasing soil erosion in the dam catchments
and so accelerating the rate of silting. Erosion and silting are already
extensive in Development Units II and III where overgrazing and sandy
soils have exacerbated the problem.
Although 25 of the 51 dams in the area have been classified as permanent,
many of them contain only small quantities of water during the dry
periods of January and February and July to September. They are increasing likely to dry up, particularly in drought year, as their structural
condition deteriorates.
Future Developments: A reliable and easily accessible water supply is a
vital component of the Livestock Improvement Programme.

In Development

Units I, II and III the dams are also an important source of water for
domestic use. Their rehabilitation will be under the control of the
proposed Regional Water Team and will include:1.

Desilting and repair of walls and spillways.

2.

Replacement of fencing and cattle watering troughs.

3.

Construction of dips at 20 dams.

4.

Construction of seepage wells for drinking water.

5. Maintenance of the facilities.
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Dip Construction and Improvement. Project
At present, only 4 dips are in regular use (apart from one at Oyani
Government. Parm which is unavailable to the public) dipping less than
3 percent of the cattle.population»

Pour other completed dips are not

in use and 20 more are under construction (the majority barely started).
To ensure universal dipping of the 223,000 cattle in the area each week,
50 dips will be needed»

As a first priority the 4 completed dips which are

not in use should be made operational»

It is proposed that the 20 dips

already started are surveyed and completed if found to be suitably sited.
The remaining 22 dips needed should be sited at the proposed Livestock
Improvement Centres (below) where they will be supervised by a JAHA
who will also be responsible for 1 or 2 other dips in his immediate area.
At the end of the 5 year plan period, the situation should be reviewed
and,

if the livestock population has increased as anticipated a further

15 dips should be sited and constructed at dam sites in the area. These
can then be developed as additional Livestock Improvement Centres.

Livestock Improvement Centres
The dipping programme detailed above will require regular supervision.
Livestock coming to a dip present a convenient opportunity for checking
and observation.

It is therefore proposed that 23 Livestock Improvement

Centres are sited throughout the area. This is an integral part of the
Livestock Improvement Programme and should be developed in conjunction
with the Dip Construction and Dam Rehabilitation Projects.
The majority of Centres will be sited at a dam and provide comprehensive
health and drinking facilities from

a dip and drinking troughs. A

JAHA stationed at each Centre would be responsible for the dip, for
dealing with minor livestock ailments, and diagnosing and reporting
notifiable diseases.
Each Centre would be visited once a week by an AA. who would be responsible
for advising farmers on more advanced animal husbandry requirements.
As they develop, permanent Veterinary facilities might be set up at the
larger Centres,,
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EXTENSION SATUHATION PROGRAMME

It is considered that the present extension staff, of about 50 agricultural
officers (l/580 farmers) and 15 livestock officers (l/l900 farmers), is
inadequate to achieve the development that is possible in the area.
It is therefore proposed that the existing extension staff be augmented
by:-

1 AAO Livestock Husbandry
3 AA's, TA's or DAA's
88 JAA's (Agriculture)
15 JAHA's (Livestock)

This will reduce the ratio of extension workers to farmers to 1:250
(Agriculture) and 1:1100 (Livestock).
All these staff will not be required at once.

It is recommended that those

areas already adjudicated receive the first input of new staff. Farmers
in the adjudicated areas are in a better position to take advantage of
intensive advice than those on fragmented holdings in areas not yet
adjudicated.

New staff should be posted to areas as they are adjudicated

and the process should be finalised by 1978 by which time it is anticipated
that land adjudication will be completed.
It is also considered that at present there is excessive specialisation at
JAA level with 25 percent of existing JAA's being specialists in only
one crop. Apart from specialised crops such as tobacco or coffee it is
recommended that every JAA should be trained to give advice on catchment
protection and on any crop grown in his area on a considerable scale.
In the case of animal husbandry, the additional JAHA's should be posted to
dips at Livestock Improvement Centres as they are completed.

The JAHA's

function should include ensuring that the dips are adequately serviced and used
and to notify the veterinary authorities of any disease outbreaks.
As a further aid to agricultural development, it is recommended that a
Training Centre, where both farmers and extension staff can receive
information, is opened in the area within the next two years.

Oyani Bridge

appears to be the most suitable site for the centre.
Energetic implementation of this programme is fundamental to any
agricultural development in the area.
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Agricultural Surveys
Soil Survey of Class I Arable Land: Available data on soil nutrient
status are inadequate for intensive long term development. A survey of
the estimated 53.000 hectares of Class I arable land at a density of one
soil sample/10 ha is therefore proposed.

The survey, involving about

5300 samples, could easily be carried out over a 5 year period by the
augmented agricultural extension staff proposed in this report, as part
of their normal duties. The samples could be analysed at the National
Agricultural Laboratories at no additional cost to the Government.
The results of this survey, augmenting existing knowledge will enable
detailed intensive development proposals to be made for the high potential
arable areas, based on progress made in the first 5 years.

Regular Sample Census Pro.-ject: It has been stated elsewhere in this report
that existing agricultural data are both inadequate and inaccurate.

It is

therefore proposed that a survey covering 10 percent of farm families
(about 3000 households) is carried out each year during the 5 year plan
period. Among the most important data to be collected are type of crop
grown, yields and hectarages, area cultivated/family, number of livestock
and herd

composition.

This could be carried out by the augmented extension

staff perhaps advised by statistical experts and assisted by agricultural
students, on vacation.

It would only involve each extension worker surveying

about 20 families each year for five years. The results of this survey
would provide an invaluable planning tool at little additional cost to the
Government.

It would also ensure that the agricultural staff became fully

aware of the conditions in their areas.

LOCATION
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Coffee Improvement Project

The objective of this project is to increase the output of coffee so that
existing coffee factories are able to work at capacity.

This is to be

accomplished by increasing the yield from the existing area grown.
There are 3 existing factories producing about 25,3000 kg of parchment/
year.

These serve Development Units VI and VIII. A fourth factory has

recently been completed in Development Unit VIII.

The present annual

parchment production of about 25,300 kg is worth about Shs. 75,800/yr.
to the 690 active members of the 3 co-operatives. The mean yield is
around 130 kg/hectare from 190 hectares and is well below potential.
Although there is a low standard of husbandry, the area appears to be
free of coffee berry disease.

It is not clear why so little interest is

taken in coffee at the existing high prices.
There are 3 coffee extension workers in the area and it is recommended
that they are augmented by a fourth.

Each should be based at one of the

factories and advise the members of that co-operative. The 4 JAA's
should be supervised by an AA (Coffee).
With an intensive effort by the extension workers an annual yield of
750 kg of parchment/hectare could be obtained by the end of the 5 year
plan period. At present prices this would be worth about £21,500/year
compared with the present annual output of £3800.

-

SISAL PRODUCTION
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Sisal Development Project
Existing hedgerow sisal is being overcut due to the high price of fibre
(Shs.2/50-Shs.3/kg) and production is likely to drop'sharply in the near
future. However, sisal planting is likely to increase following land
adjudication. By 1978 when adjudication will be complete, and much sisal
will be 3-5 years old, a large increase in demand for brushing and baling
facilities is anticipated.
It is therefore proposed that the development of such facilities by private
investors (in addition to the existing plants at Migori and Macalder) be
encouraged at Kihancha and Karungu. The latter plant would also draw
sisal from outside the project area, towards Gwassi, and both would provide
valuable local' employment.

In order to encourage private investment it is

also recommended that on land suited to grazing and on poorly drained
soils farmers should be encouraged by the extension staff to enclose their
farms with a double row of sisal. This would have the double advantage
of producing more sisal and being more thoroughly stock proof than a single
row fence.
In the drier areas near the lake (Development Units II and III) consideration
should be given to encouraging small.individual sisal plantations on second
class arable land, particularly on well drained stoney soils which are not
well suited to arable cropping.

In such areas, sisal would compare very

well economically with arable crops. The price of sisal fibre could fall
to less than Shs. l/kg before it would be more economic to grow maize or
sorghum in areas with a low and unreliable rainfall.

Tobacco Development
The output of tobacco in 1973 (about 11,200 kg of dried leaf from 27 ha)
was worth £1675 to the 137 growers in Migori and Kihancha Divisions.
It is anticipated that the 1974 crop will be worth about £5500 at the
present yields of 415 kg/hectare. British American Tobacco have recently
conducted a survey of tobacco growing possibilities and it would be
premature to make suggestions for Government participation in advance of
BAT findings.

It is, however, recommended that the two existing Government

JAA's specialising in tobacco are not augmented and that they should work
in close co-operation with BAT's own field staff.
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Cotton Ginnery Project

It is the Government's intention to encourage cotton in the area, although
at present there is hardly any grown. This may be due to the high labour
requirement of the crop. However, cotton is also likely to be unpopular
because it compares unfavourably with crops such as maize or groundnuts
in terms of gross return/annum, even at present yields. -

Annual Production from 1 ha

Yield
(kg/ha)

Price
Shs

Gross Return
Shs/ha/annum

Cotton (l crop)

150

1.20/kg

180

Maize (2 crops)

1350

50/90 kg

1500

500

200/80 kg

2750

Groundnuts (2 crops)

Even if only one crop a year of maize and groundnuts was grown, the gross
return would still be greater than that of cotton at prevailing yields and
prices. An increase in the cotton yield to feasible mean of 680 kg/ha/annum
would give a return of Shs. 816/annum.

This is barely more than that from

one crop of maize at existing mean yields and prices.
The existing 4000 bale, ginnery at Homa Bay is almost entirely idle due to
lack of cotton. Therefore there will be ample ginning capacity at the
early stages of cotton development. As cotton production develops, a new
ginnery will be required in the project area. This is very unlikely to
occur within the first 5 years. As the minimum economic ginnery size is
about 2400 (185 kg) bales/annum, the aim should be.to produce a minimum of
at least 3000 bales/annum.
Development Units I-V (1225 sq km) are suitable for cotton. At a target
yield of 680 kg of lint/ha, 10,000 hectares of cotton would be needed to
produce 3000 bales/annum at a 30 percent ginning percentage. This would
necessitate each of the 14,250 families in Development Units I-V growing
.about 0.7 ha of cotton. An intensive effort on the part of the Government
would be required to implement such a development.
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CATCHMENT PROTECTION

Agricultural productivity is dependent to a large extent upon the fertility
of the top soil.

It is not possible to overemphasize the social costs- of

the irreversible soil erosion that is taking place in the region. This
erosion stems from three main causes:
Erosion from Cultivated Land: especially on steeper slopes with
shallow soil in Development Units VI and VIII.
by contour ploughing.

The hazard is reduced

However, expansion of cultivation will increase

the problem.
Erosion caused by overgrazing: In Development Units II and III heavy
stocking and poor management has resulted in areas supporting only annual
grasses. Rapid runoff has caused widespread erosion.
Erosion from badly planned man made structures: such as roads, tracks,
markets and school compounds has resulted in cases of severe gully erosion.
Roads are not always sited along the best available lines and often discharge
violent floods into neighbouring farmland.
The severity of this problem is likely to increase as land use intensifies. .
Low cost, technically simple remedial measures are well known. However,
the priority given to the task of implementing these measures by the
Government agriculturists and farmers alike is totally at variance with the
potential gains.
These remedies mainly comprise of restriction on cultivation in and near
water courses, contour cultivation with grass strips and proper design
and siting of roads, markets and access to water points, dips etc.
Benefits from good management of soil resources will include higher yields,
reduced run-off, improved grazing, lower silting rate of dams and safeguard
of non-renewable assets. Although catchment protection works will create
useful employment, these jobs will only be undertaken if the farmers have
incentive.

Extension efforts should convince farmers of the value of

their labour and this might be backed up by public support, such as
preferential access to credit. Educational programmes should be promoted
and extension staff encouraged to regulate land use in line with existing
legislation.
In order to practically demonstrate the benefits of catchment protection
it is recommended that a Pilot Project is initiated. . The detailed plan
for the Nyangutu Valley.in Development Units VII and VIII has been
prepared with this in mind.
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PILOT CATCHMENT PROJECT:

Nyangutu Valley

Objectives
The objectives of the project which is intended to spearhead
catchment protection and development throughout the area are:1.

To study the problem of watershed protection

and recommend

specific means for ensuring optimum water management and land use.
2.

To identify productive projects that use the water resource

(eg dams, cattle dips, drinking water supplies).
3. To identify other projects that are complementary to water
development-ie their success depends upon efficient water management,
(eg dairy development).
4.

To ensure that the project is replicable (in accordance with

SKDP principles) and that it could be carried out within the proposed
framework of Government staff in the area.

The Resource Base
The total area of the Nyangutu catchment is about 72 sq km of which
64 sq km are in Kenya.

This includes the Kundesi river subcatchment

and, for the purposes of this project, the catchment of the Orarwe
river near Kihancha.
VIII.

The catchment is in Development Units VII and

The basic ecological divisions suggest that the main economic

outputs will be different in three main sections of the catchment.
The present population is about 7430 with an overall density of
116/sq km.

The population density ranges from 97/sq km in Section II

to 128/sq km in Section I.

The mean holding size is 6.1 ha/family.

The area at present under cultivation in the catchment is about
1365 ha (21 percent of the total area).

This represents 1.4 ha of

cultivated land/family.
Annual rainfall is about 1400 mm throughout the catchment. The
rivers within the catchment are fed by about 20 permanent springs
which provide the basis for present domestic and livestock
consumption.

The two springs which have been improved are in a poor

state of repair. The intake of the only piped water supply (at
Taranganya) has been sited at a non permanent source and its usefulness
is therefore limited.

PRESENT LAND
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PILOT CATCHMENT PROJECT:

Nyangutu Valley

Future Developments
Land Capability:

The appropriate land use arising out of the land

capability classification is considered to be as follows:Section I:

Intensively managed arable growing maize, beans

and groundnuts;

some coffee;

intensive grazing.

Section II; Intensive arable as above;
fodder;

limited planted grass or

larger area of poorer quality natural grazing.

Section III : Limited arable, mainly for subsistence;
of grazing;

large areas

cash output mainly through livestock.

Extension Staff Input: An intensive input of energetic extension
staff will be required at a ratio of about 1/200 families. At the
end of 3 years an extension staff of 1AA, 10 JAA's and 2 JAHA's is
recommended to ensure intimate contact with the farmers.
Catchment Protection:

Catchment protection works are necessary as

a background to the development that is possible in the catchment.
This protection can be achieved by simple methods described in
detail in the Supporting Report. The demonstrative importance of
this work should also be stressed.
Livestock Improvement:

None of the estimated 9600 cattle in the

catchment is at present dipped. At least 4 dips will be required
for production to develop as anticipated.

A Livestock Improvement

Centre is proposed at Orarwe Dam.
Water Supply: A predevelopment study for a piped supply has been
prepared.
Potential Productivity: An annual surplus of farm products worth
at least £140,500 is considered feasible within 5 years of
implementation.
Replicability, Training and Demonstration
The major aim is to demonstrate

the feasibility of and methods

required for rapid agricultural development to other farmers in
the region.

It is not intended that the Nyangutu Valley should

become an isolated area of development.

The project, and the

lessons learned from it, should be used as a basis for developing
similar plans for catchments elsewhere.
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PROGRESSIVE RURAL STRUCTURE
Redesignation of Growth Centres
Under the 1974-78 Development Plan 30 centres in the area have been
designated as Growth Centres. They will be given priority in the allocation of funds for infrastructural development.

The map opposite

indicates that there are several areas that are poorly served by these
facilities.

It is recommended that the markets which already exist at

points A-F are designated as Local Centres and that the designated
centres I and II are reclassified.

This will enable a more equitable

distribution of the benefits of priority infrastructural development to
be achieved.

Full details of all designated and -proposed growth centres

are given in the Supporting Report.

Supplies of Agricultural Inputs
The existing trading centres do not serve the farming community as well
as they could. Very few of them stock anything in the way of seeds,
fertilizers or improved tools, although many hold small stocks of basic
items such as jembes and pangas. If agriculture is to develop farmers
must be able to purchase any desired or recommended article. The present
SRDP Stockists Input Scheme has apparently had very little impact in
this regard.
There is a need to develop in each Growth Centre at least one competent
seedsman and supplier of fertilizer who is able to encourage the
expansion of fertilizer use and have a knowledge and supply of recommended seed varieties. An effort by the Government may be needed to select
and train traders to this end.
Dramatic rural change as envisaged will not be achieved unless a
progressive and dynamic rural infrastructure is developed to complement
the proposals made elsewhere in this report. Health, educational and
administrative facilities will be provided under existing government
proposals with the minor modifications suggested above. Efforts to
encourage marketing development are also recommended.
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FORESTRY

The indigenous forests remaining in the area are mainly in river
valleys in Development Unit VII. These are valuable sources of
firewood and building poles and an important refuge for birds.
There are small areas of planted pine near Migori.

Pine are

unlikely to be grown in quantities" large enough to provide the
basis for a sawn timber industry and are too far away from existing mills to provide pulpwood.
It is also considered that large scale planting of pine is not
justified because, in the foreseeable future, the main timber
needs of the area will be for building poles and firewood.

Pines

make poor building poles as they are not resistant to termites.
Eucalyptus which is already widely grown, can readily provide
the building pole requirements of the area.

It is resistant to

termites and has the additional advantage over pine that it
regenerates from the cut stump.

It is considered that future

afforestation should be with eucalyptus and should generally be
confined to land useless for any agricultural purpose.
Small individual eucalyptus woodlots should be encouraged and
seedlings made readily available to farmers who require them.
One hectare of eucalyptus would produce about 1000 salable poles
worth about Shs.5 each after 4 years. This gives an annual
return of about £60 which compares unfavourably with a good
average return from 2 crops of maize (£70-£100/ha/annum) or
groundnuts (£80-£120/ha/annum). It is therefore recommended
that such woodlots are confined to Class II land (see Supporting
Report) where the return would compare favourably with that
from livestock.
It is appreciated that eucalyptus is not suitable for fire curing
tobacco because of its high resin content. Wood for this purpose
can be readily grown on steep hillsides and other areas unsuited
to agriculture.

Pines should only be grown if the demand for such

wood arises. However, eucalyptus is suitable for flue curing high
value cigarette tobacco.

It is understood that BAT are primarily

interested in cigarette tobacco for future expansion.
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FISHING
Traditional fishing methods, supplemented by nylon nets and improved
hooks, are widely used in the lake. Fishing with reed rods is
carried out in the inland rivers. The fish catch is an important
source of protein for people living in DU's II and III.
The salable catch from the lake has been reduced by the widespread use of illegal small meshed nets. These nets catch so
many young fish that few remain to mature to their most productive size. The catch of commercially valuable Tilapia has been
greatly reduced.
A proposal to increase the lake catch by providing loans to
improve fishermens equipment requires careful economic evaluation.
The annual cost of a fibreglass Sese canoe and outboard motor is
about £335 (excluding loan interest). A daily salable catch of at
least 4.5 kg (10-12 fish) would be required, merely to cover this
cost. It seems unlikely that fishermen would be able to regularly
achieve this additional catch.
On the other hand, the addition of an outboard motor to a
traditional canoe would cost about £250/annum, necessitating an
additional daily salable catch of at least 3.3 kg (8-10 fish).
The achievement of this target may be more feasible.
The existing marketing arrangements for fresh fish are inadequate
and the majority of the salable catch has to be dried. However,
the results of an SEDP feasibility study to improve the co-operative
marketing of fresh fish have not been encouraging due to the high
0 and M cost of the vehicle supplied, its misuse by the co-operative
and a lack of fish.
The proposal to spend £18,500 of SEDP funds on a trawler which
would, of necessity, be based in Kisumu would not bring any direct
benefit to the project area.
At present there is no sport fishing in the lake. However, since
Nile Perch have been introduced, the development of sport fishing
may become a possibility. This would make the boat circuit,
suggested later in this report, much more" attractive.
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TOURISM AND WILDLIFE
There is no large wildlife of any consequence left in the area and there
is therefore no hope of competing with other wildlife areas of Kenya to
attract tourists only wanting to view big game.
The main wildlife attractions are interesting birds centred on small
forest patches near Kihancha (Development Unit VII) and in the lake, shore
environment. This latter area is extremely attractive with striking
granite formations and intriguing offshore islands.
Around 400-450 species of birds have been seen in the area including some
unusual small birds, several spectacular eagles and assemblies of large
waterbirds.

The latter are concentrated on islands off the coast of Mohuru.

However, the same species can be seen more easily at other centres on
established tourist routes. Thus the area has no

special attractions

to draw people to it to view its bird life.
It is therefore considered than any tourist possibilities the area may have
are centred on the lake shore and its cultural and scenic attractions as
well as on its bird life.

Considered in isolation these are, however,

insufficient to attract tourists to the area, particularly as the risk of
bilharzia makes swimming in the lake an impossibility.
It is felt that there is a possibility of developing a boat circuit from
Homa Bay via Rusinga and MfLngano islands to the bird islands off Karungu
and on to Mohuru Bay.

This could be developed as part of a Western Kenya

Tourist Circuit which would include visits to the Kisumu Heronry, Olambwe
Valley and the Masai-Mara Game Reserves.
The success of such a circuit would depend on the development of a comfortable tourist lodge at Mohuru Bay.

There is an excellent site for such

a lodge on the extreme tip of Kitangunga point. A dramatic improvement
in road access to Mohuru Bay would also be required.
It is suggested that the Kenya Tourist Development Corporation explore
the feasibility of this circuit.
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2000 - 3000

O

O

Name of
Centre
Migori
Uriri
Rapogi
Macalder
Nyandago
Kftancha
Suba Kuria
Isebania
Karungu
15% Other uses
Total demand

Demand and Forecast
1974

1980

3660
990
1230
1310

6984
1595
1980
2820
250
1425

885
570
915
705.
1540
11805

915
1470
1135
2786
21360

(Kwh/month)
1990
17318
4130
5130
6517
250
3695
2375
3820
2940
6925
53100

2000
44120
10700
13300
16110
250
9565
6160
9890
7620
17655
135370

• Based on an annual increase of 10percent on all demand
excluding Macalder mine and Migori and Nyandago hospitals
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Present Supply
Throughout the area, supply is limited to small privately owned diesel
generators (7.5-25 KW)

supplying power to missions, schools and similar

institutions. However, the major supply is from Migori Nyanza Mines
at Macalder:(i) Gogo Falls Dam:

There are two hydroelectric turbines installed

in 1956, each of 1.15 MW capacity. Transmission lines run to Macalder.
At present only one turbine is being used.

The river flow is inadequate

to drive both turbines for some of the year. This deficit is made up by
using water stored in the dam during this period.
(ii) Diesel Generator:

There is a 2 MW capacity diesel generator

at Macalder which was installed in 1954 and is now only used when the
Gogo Palls turbines are being serviced.

Present Consumption
The scattered small generators are working at or near capacity and can
be disregarded as sources for a more general distribution of electricity.
At Macalder the present monthly consumption at the mine is about 500 Kwh
and that at Government houses is estimated at about 810 Kwh. There is
therefore considerable excess capacity at Macalder.

Projected Demand
Industrial demand is extremely low and is confined to Macalder and Migori.
Commercial and private demand is limited to scattered markets. The Table
gives projections for electricity demand based on rural consumption rates
provided by EAP & L for the centres of population where an interest was
shown in an electricity supply.
£60,000 has been allocated for Migori in the 1974-1978 Development Plan
under the Rural Electrification Programme.

It is recommended that the

feasibility of utilising the power available from Gogo Palls be
assessed before the money is committed.

Comments on the condition of

the dam and the feasibility of increasing the hydropower output are
given in the Supporting Report.
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