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PREFACE

Interpretation of Report

The orlgm‘l objeclwe of this NWMP Study is to p:oposc a nat:onwxde framework for
orderly planning and development of water resources in the country. The Study also deals
with the formulation of individual development schemes. However, it should be noted that
the plans formutated in this Study remain at a national level and do not provide complete
details at local level. - Further details should be examined in subsequent studies on each
river basin, district, and project basis which are separately recommeinded in this Study.

Administrative Division of Districls

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

Original Dislricis New Districts Dala incinded in:
1. Machakos Makueni Machakos/Makueni
2. Kisii Nyamira Kisit/Nyamira
1. Kakamega Vihiga _ Kakamega/Vihiga
4. Mem ' ‘Tharaka-Nithi MenyTharaka-Nithi
5. Keédicho Bomt Kericho/Bomel
6. South Nyanza Miyori South Nyanza/Migori

{Note:  The last theee Districts weee established veey recently.
_ The report refees only to the names of the originalt 41 districis.)

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

Data and Information

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

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

equivalent according to the exchange rate of US$1 = KShs25.2 prevailing at that time. The
same exchange rate was used in calculating the development cost in KE/KShs currency.






Note

This Soctor Report preséntS'the results of sector study of Livestock,
wildlife and Fishery, conducted as a part of the Study on the
National Water Master Plan. The Study has been based primarily on
the existing study reporis and information which was obtained from -
officials concerned and through a sociceconomic survey carried out
by the Study Team. The analysis has been made without any
cOntr_ib_utioh' of $pecialists for this seclor. Nevertheless the resuits
of this study are believed to salisfy the requirement of this sector's
objectives, namely estimation of water consumption at present and
in future at a master plan level covering whale country.
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Fi. LIVESTOCK

l.i "Prééen_t Condi'ti'(m.:

* The livestock sector has played an important role in the agricultural sector of the Kenyan
economy.  As shown in Figure F1.1, about a quarter of total marketed agro-products was
produced by livestock and livestock products. The major products are mitk, meat, eggs,
skins and wool. About 12.8 million cattle produce about 85% of the total incone of
K£248 million. In 1989; this sector gained foreign earnings of about K£ 7.2 million with
K£7.254 mllhon expOrt and K£0. 032 million import.

l A, 1 Livestock populatmn ’
Livcstock populatlon da!a in each Dlsln'cl is available from (he following three sources:

1. stmct Deve!opmem Plan (DDP} ‘ -
2. Livestock and Wildlife Data Summary 1987-1988 for Kenya Rangclands
3. Annual Report prepared by Ministry of Livestock Development

Annual report and DDP have the same data source, i.e. MOLD officer in ¢ach District,
however there is some differences beteen the two Reports. The Data Summary prepared
by DRSRS provides livestock and wildlife population from an aerial survey carried out
during 1987 to 1988. It is the mosl accurate information, but does not cover whole country
as shown in Figure F1.2. = -

For this Study, an average of above three data is employed to estimate prescnt lwcstock
popnlauon in each District. Table F1.1 shows livestock population cited from the above
lhxee Reports togclhcr wnh estimated poputation in each District.

1.1, 2 Lwestock groductlon

Liv‘cstock productxon in _1988 was esnmated by MOLD as shown below.

Milk (Caule) 1,550,492,099 kg

Milk (Camel) 609,866,398 kg

© Milk (Sheep Goal) 3,125,927 kg

Meat {Boving} 225, 500 tons -
-Meat (Camel) § 1 250 tons
Meat (Sheep Goat) 64,528 tons
Meal (Pouliry) , S 40,519 tons
Eggs = ' 840 million



1.1.3  Present livestock development

Ministry of Livestock Development (MOLD) is the agency responsnble for eslabhshmg an
efficient livestock production and marketing system over the ‘couritry. MOLD is
endeavonng to achieve ;

- appropriate hvestock production lechno!ogy for ammal specms for dalry, beef :
white mcal, honey ¢ic. . : . :

- access to smtable larid and waler resources l‘or enhancemcnt of ammal producuon

- development of supportive msmmumal framework for paslorahsls in ASAL areas,
which includes infrastructures necessary for optimuny production of livestock

A total of 59 livestock development projects are being implemented. Some of these projects
are districts specific and others are nationwide projects. Of these, 17 projects are
Government fundéed, 22 are joimly funded by the Govemiment and various doriors, while
20 projecis are donor funded projects. Table F1.2 shows a list of these proleczs which will
outline the present MOLD's development activities. : :

1.2 Projection of Livestock Population

‘The accuracy of livestock population data is not high compared to that of human population
census and livestock population varies depeading on the dentand for meat, desire of farmer
to breed livestock and Government policy. Thea the following projection was made by
using many asmmp:ions '

1.2,1 Method of projechon

Simple projection methods were employed (o this Study, namely, livestock populahon wnil
increase in accordance with demand of milk and meat. Since this projection disregards the
land carrying capacity information at all, pro;ec:cd livestock popu!auon was exammcd by
estimated carrying capacilies. : :

1.2.2 Demand frend

By applying per capita consumptmn ratcs and esnmatcd human populanon the annual
growth rate of milk and beef conSumpuon were dctemuned as shown below :

Calculauon of Milk and Beef Gmwih Rale L

1988 ' Per ¢apita Popufation - 2010 Growth
Production consumption in 2010 Peoduction Rate
{million ton) &) {million} . - {million ton) %
Usban Rural Ushan Rural .
12698 27.601 e
Milk 2.163 88.6 721 e - 167
Boof 0.227 11.9 6.8 0.339 1.84

P2



1. 2 3 Populahon projechon :

Assummg, lhat datry caule and camel populauons increase atl the same rate as the milk
production trend and beef cattle and sheep/goat populations increase with the becf
production tiend, then district by district livestock population are estimated for 1990, 2000
and 2010 as shown in Tabte F1.3. ‘Figures F1.3 and F1.4 show cattle and sheep/goat
distribution for these three years, respectively. Present livestock of 11.5 million Cattle, 15
million Sheep/Goat and 0.7 million Camel will increase to about 17 miltion Catile, 22. 5
million SheepiGoa( and one million Camel in 2010. :

1.2.4 Ln'e_sloék umt '

Generally speaking the amount of consumption of water and foods for mammals is in
accordance with their body weight. - Applying this concept, the LU (Livestock Unit) or
TLU (Tropical Livestock Unit) system has been introduced to discuss those matters of
water ¢onsumption or forage consumption in general. -In this Study to convert livestock
population into livestock unit, average live-weight of each livestock and unit weight of 1LU
of 450 kg were used . Average live-weight is estimated from MOLD infonnation of herd
composition and standard weight, Table F1.4 present the calculation and the results.

Total livestock units in Kenya are expecied to increase from a present figure of 6.6 miition
LUt09.3 ml!lxon LU in 2010. Dnslncl total livestock unit is calcu}aled and showa in Table
Fi. 5 : :

'1.-2.5 Estimation of carrying capacity

The’ carrymg capacities of naturat grassland and managed pastures in the country are key
factors for estimation of potential Jivestock population in each District and Sub-basin.
Based on the present stocking rates information and area of agriculture land, the carrying
capacilics are estimated in each District. The stocking rate is reciprocal number of carrying
capacity, whtch is the area requirement of grasslands and pastures that can sustain one
livestock unit (L.U) expressed in the unit of hectare per LU (ha/LU). The Farm
Management Handbook provide the stocking rates for cach agro-ecological zone and for
each district as tabulated in ‘Table F1.6 Since thls Handbook covered 33 Districts, the
Carrying capacmcs of another seven Districis were estimated by usmg a new AEZ map
prepared by the Study Team. From this information, the average carying capacity in cach
District is esnmatcd as shown in Table F1.7.

_Futurc land carrymg capacnfy in 20!0 was estimated based on the land use plan (see Sector
Report E) and csumated average carrylng capacny with thc l‘otlowmg assumptlons

- Pnonly orde_;‘ for usmg fand is;
~ first foreropland
~ second for managed pasture for grade caule
third for grassland for other livestock.



- crop residues remained in harvested arcas (maize, sorghum, beans and polatocs)
can be counted as supplemental feed sources with 0.3 LU/ha (see Table Fl 8)
- Livestock may move over within crop and grass land

Table IF1.9 presents the estimated future land carrying capacity in each DISII'ICI and
Table F1.10 compares the projected livestock unit and district carrying capacity. A
negative figure in Column "Balance LU" of Table F1.10 means overgrazing, however the
whote of Kenya has enough capacity to feed all projected livestock in 2010. In this report,
projected LU in each District was applied to estimate livestock water demand in each
District and location disregarding this discussion of livestock distribution.

1.3 Water Demand

Livestock water demand is mainly for drinking and for catile dips. A wnit water
requirement of SOlfday /LU which is MOWD standard, was used to estimate water demand
for catile, sheep, goat and camel. Water consumphon by other stocks like pouliy, donkey,
pigs efc. are assumed negligible. :

tile Di

According to the infrastructure inventory prepared by MOPND in 1987, there are
about 3800 cattle dip in the conatry and most of them are ta high potential zone as
shown in Figure F1.5 Water consumption by these cattle dips is assumed to be
included in the above livestock water demand, since no mfmmanor; of consumpnon
rate, volume of each dip ctc. are avallable :

About 142 million tons of water will be required per year in 2000 and 170 million in 2010,
Table F1.11 presents livestock water demand for each sub-basin and Table F1.12 shows
district wise watei déemand.

1.4 Livestock Development
1.4.1 Development pol_icy'

The "National Livestock Development Pohcy, 1980 has asserled adevelopment policy of
livestock industries, wherein the objectives of livestock developmcnt ar¢ set forth as
follows: -

1) to increase meat and milk producuon to contribute to self-sufficiency in food
- supply;

2) to alleviate poverty by creaung employment at all stages of dcvelopmem ;

3) to improve nutritive status of people; _ _

4) to contribute to foreign exchange eammgs/savmgs and

$) to provide raw materials for processing industries.

Since the existing "National Livestock Deveidpment Policy, 1980 is now being updated
by MOLD, the above policy may alter.



1.4.2 Needs of waler exploitation for livestock development

The Government places great emphasis on the development of milk and meat produciion.
Annual growth rate is estimated to be more than 5% for both milk and meat consumption,
then by 2000 total production requirenent witl have to be more than double as depicted
below.

Production ~ Consumption
: 1984 2000 Total  Unmetdemand
Milk (mn. litres) 1600 3,600 3.600 0
Meat (oo tons) 190 420 540 120

Note : Ref. F2

Growing livestock production will be in need of more water developiment, especially
groundwaler developments, since livestock development will be deployed mostly in ASAL
regions where surface waler is scarcely available. Simply speaking, need for water
exploitation will be double or even more in the ASAL regions. The same will occur in other
high potential arcas. '

1.4.3 Wéler supply development

In general, groundwater, river water and springs are major water sources for livestock
water development. Natural water sources of lake, springs, river etc. have development
priority for low cost development. ASAL areas require groundwater development for
livestock since there are no natural water sources. According to the groundwaler analysis
described in Sectoral Report C, groundwater availability was estimated at 20.6 m3/sec for
the whole country (see Table E.2.19 of Sectoral Report E).. Using these resulis and
projected livestock unit in 2010, groundwater availability in ASAL regions was estimated
as shown below.

Water availability for Livestock 2010

Borchole Projected  Waier Domand Water
District potential LU 50l/day/ LU Avaitabitity

_ (m3Aday) 1000 (m3/day)

Baringo 7,623.69 19631 9,815.51 78%

. Garissa 30,872.00 397.29 19.864.37 155%
Isiolo 19,766.49 173.09 8,654.74 228%
Kajiado 18,019.76 468.66 23.432.87 11%
Laikipia 19.360.95 201,40 10,069.87 93%
Mandeaa . 39,541.41 21128 10,564.02 314%
Marsabit 76,741.89 456.17 22.818.75 336%
Narok 13,327.14 735.46 36,772.84 36%
Samburu 17,759.40 149.13 745629 238%
TanaRiver 42,083.16 2312 11,561.22 364%
Turkana 61,936.03 427.11 21,385.48 290%
Wajir 88,025.29 351.35 37,567.68 S01%
West Pokot  7,876.23 13278 6,888.77 114%
Meru 12,173.31 36337 18,168.43 67%




As can be secn in above Table, all ASAL districts have good enouigh groundwater potentiat
for livestock except Narok. According 10 the Sctoral Report M, these arca required about
3,300 borehole development and about 20,200 shallow well developmem as shown in the
following table. :

Number of Wells in ASAL Arca

Districl Bocchols Shallow Total
. well ‘
Baringé 8% . 155 241
Garissa % 1305 1,396
tsiolo 182 C124 . 1423
Kajiado 328 131 1,639
Laikipia 206 358 564 -
Mandera 94 1,875 1,969
Marsabit 411 2,128 2,599
Men 171 31 o502
Narok 369 - 2326 2.695
Samburi 242 _ 1,287 1,529
TFana River 56 649 705
Turkana 79 - 5765 - - 6561
Wajir 98 1,040 1,138
Wesl Pokot 38 417 455
3228 20,188 . 23,416

source: Appendix M.9

F-6



F2. WILDLIFE

2.1 General

Kemdton

Kenya is bfessed with abundant wnldhfe, one of thc 00K
most valuablc natural resourccs in the country. _
Wildlife Vlewmg is a ma;or component of the T €
tourism industry which is an important source of _ _ T"““S‘“/
foreign ¢xchange for her national economy. Poved
As shown in Figure F2.1 the tourism industry got : . ZiFZ]
foreign’ exchange earnings of K£ 533 million in 100CE=F T B ] Givers.
1990 or 17 % of total batance of payment. Tourism E]ﬁ R u Il ’
was, neverihcless. the leadmg foreign exchange © 5 o3 90 1955 1590 15 TR 59D o
earner g _ - Figure F2.1  Current Account in

: : _Balance of Payments

Thcrc at‘e many vanctles of ammal specnes in the country some of which are monitored and
assessed in their distributions and abundances by the Depariment of Resource Surveys and
Renote Sensing(DRSRS) in the Ministry of Planning and National Development.
According to DRSRS's Data Summary 1987-1988, information on distribution and
quantities of the following 20 major species is available :

Elcpham Giraffe, Burchcll and Grevy Zebra, T homson's and Grant's Gazelle,
.Gereauk, Impala, Cokcs and Hunler's Harlebeesl Topi, Waterbuck, Eland,
Orix, Wildebeest, Lessc: and Grealer Kudu, Wanhog. Buffalo, Ostrich.

In addmon to the above major hcrbnvores there are many caraivores, small mammals and
birds but DRSRS has not quantified those mammals and birds with their distributions
through nationwide remote sensing surveys yet. Accordingly, descriptions in the following
sections will be concentrated on the above-listed major herbivores due to the data
availability. '

2.2 Distributional Patterns of Wildiife

DRSRS has becn'mnducling a detailed survey of livestock/wildlife population over
rangelands of 15 districts since 1977. The survey outpiit presented area-wise distribution of
aciual livestock/wildlife breedings in Skm x Skm meshes, which provide very useful
information for the Study in assessing water exploitation need by area. Fig F1.2 shows the
location of areas where !hc DRSRS's survey has been completed and surveyed area is
given betow.



Surveyed Districts,1987-88

District Arca(km?) District Area(km?)
Baringo 10,732 Garissa 43,623
isiolo 25322 Kajiado 21,852
Kitifi 12478 Laikipia 9,666
Lamu 6,153 Manxkda - 25,965

© Marsabit 75971 Narok 17,832
Samburu 21,095 TanaRiver 39,072
Turkana 63,92 Wajir 56,714
West Pokot 9,305 ' ' : a

Total Area 439,701 k2
Source :ReflL EAI ' ' ' .-

Total area assessed in 1987-88 is about 439,700 kin? w}iic;h is about 75% of total national
land, 592,000 km2, The eslimated numbers and distributions of the major species in the
above-isted 15 districts are given in Table F2.1 and the total numbers are summarized as
follows : ' : : s

Numbers of Major Species B
Major Spoecies : - Numbers _
African Elephant 7,500 Nos.
Giraffe 40,300
Burche! Zebra 128 600
Grevy Zebra 4,300
Thomson's Gazelle 107,000
Granl's Gazélle 121,000
Gerénuk 23,500
Impala - 104,000
Coke’s Haricheest 9,500
Hunters Harlcbeest 2.000
Topt 103,000
Watesbuck 7,500
Eland 12900
Orix o 24,200
Wildebeest 67,600
Lesser Kudu 5,500

~ Greater Kudu 200
Wasthog - 10,600
African Bulfalo o 31,400

Ostsich 24,000
Source : Ref. F.11 g

2.3 General Ecology of Major Species

Water required by wildlife is only for drinking except some aquatic species such as
hippopotamus ¢rocedile etc. Some wild mammals such as ¢land and impala can live
without drinking water for a long periods, while some animals such as elephant and rhino
cannot live for long without water. To estimate water demand by wildlife, their habitat,
feeding, drinking and weight of the respective major species are required and explained as
follows : :



D

2)

3)

4

3)

6)

. not drink, obtaining sufficient water from vegeétation.

: Grch Zebra (Equus greveyi oustalet):

_bushland; They are grazers but may take some foliage;

- Weight 20-30 kg; They prefer areas of short grass rich in

African Elephant_(lﬂxod(mla africana):
Weight 2,720-5,440 kg; Living in a variety of habitats from

savannah!sem: arid bush to mountain forests; They spend

much of the time feeding on grass, leaves, reeds, seed pods,

~ wild feuits, bark and roots; ‘They eat 90-270 kg and drink

140-270 fitres da:iy

Giraffe (Giraffa camelopardails):

Weight 700-1,270 kg; Living in open acacia woodlands,
desert grass-bush & scrub and coastal forests; They can exist
for a number of days(a month) without drinking if succulent
vegetalion available.

Burchell Zgbra (Equus burchelli):

Weight 230-320 kg; Living in open grassy plains,
savannah grasslands and sémi-arid grass-bush; They
usually drink daily and never wander veiry far from water.

Weight 355-430 kg; Living in sub-desert steppc and arid

They seem less dependent on water than Burchell's
Zebra.

Thomson's Gazelle {Gazella thomsoni):

prolein and does not have to drink daily if grazing is lush;
Living in apen plains with a certain amount of bush and
also in thick bush country, but never in long grasses.

Grant's Gazelle {Gazella granti):

Weight 35-80 kg; Living in a variety of terrain from open
plains and tree-grassland to arid grass-bush and desert
scrub; They feed on leaves, shoots and grass and usuatly do
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~ cownry, and arid or semi-desert scrubs, and even in desent;

8)

9

10)

I

Gerenuk (Litocianius walcn):
Weight 34-50 kg; Large gazelle; Living in dry thin-bush

They feed by browsing on leaves, twigs, shoots, but do not
eat grass; They can stay without water for long periods,
oblaining their water reguirement from foods.

Impala {Aepyciros melampus): '
Weight 45-65 kg, Their habitat is in acacia savanna and Yight
woodlands, oftcn near water; They feed according to
available vegetation, they browse on leaves of trees and
bushes and also feed on grasses; They are very dépendent
upon water but can survive on dew for long periods.

Coke's Hartebees/Kongoni (Alcelaphus buselaphus cokii):
Weight 135-180 kg; Living in grassy plains, tree-grasslands
and dry scrub-bush up to Elevation 1,980 m; They can go
without drmkmg for extended periods but usually drink
daily.

£

o fF
/
!

4

'\

Hunter's Harlebeesy/Hirola (Damaliscus hunteri):
Weight around 75 kg; Living in open grassy plains and
scattered thoray bush in dry country; They are grazer.

Topi (Damalikcus luratus jimela): _ _
Weight 115-135 kg; Living in open savanna and park
woodlands and sometimes found in very dry country; They -
feed on grass and herbage; They ofien thrive on dry grass
not eaten by other antelopes; Although they drink and are
specially fond of extensive flood plains, they can go without
water for long periods if lush pasture is available.




12)

- water and take refuge in it, but they are not aquatic; They

13)

Weight 160-270 kg; Living in woodlands, clearmgs

“‘They dre almost entircly grazers and feed on tender shoots

Waterbuck (Kobus cHipsiprymnus):
flood plains, evest in stony hills; They usually live near
may wander considerable distances from water to feed;

and drink very freely.

Eland (Tragelaphus oryx):
Weight 500-800 kg; Living in grassland, semi-desert and
mountain grassland up to Elevation 4,250 m; They are

- browsers rather than grazers and feed on grass and plants .
‘and also browse on foliage; They drink daily when available

~ but can go without water if succulent vegetable malter is

14)

available.

Oryx (Oryx beisa or Oryx gazella): _

Weight 160-205 kg; a large antelope; They inhabit and
semi-desert bush  or scrub and alse in open
grasslwoodlands They often wonder very far from water
and may survive long periods without drmkmg but drink
everyday when waler is available; They feed mainly on

- grass, also browse on trees and bushes.

15)

Wildebeest (Connochaetes taurius):

~ Weight 160-250 kg; Living in open grassy plains, savannah-

bush and scattered woodlands in relative dry areas; They

follow favorable conditions of food and water; They feed on
- grass and drink daily if water is available, but can live for 5

days without drinking; They show more rigid water ‘
requirements than other animals living in the same area.




16) Lesser Kudu (Tragelaphus. lmberbls)

Weight 55-105 kg, Living in acacia thickets, desise scrub
and semi-arid bush countey and seldom in opea grass
plain; Essenually browsers, they feed on leaves young
shoots and twigs; They drink regularly when water is
“available, but may dISpcnsc with liquid for Jong periods
during the dry season, often inhabiting much drier land
than the Greater Kudu.

n Gmaler Kudu ﬂragelaphus strepsnceros) C o
Weight 180-320 kg; Living in light forests or fairly thick’
bush and often in rocky mountainous or hitly country; They
are scldom far from water and drink regularly, but’
somelimes they occur in watierless regions; Essentially
grazers, they feed on shoots and leaves of very wide variely
of plants; In the drigst areas they obtain the greater part of
liquid nutriment from wild water melon.

18) Warthog (Phacocho¢rus aeihmplcus)
Weight 50-110 kg; Living in savannah, open grasslands
and semi-arid bush, parhcvlarly where waier is available
for drink and wallcw but also they are found in véry dry
areas where waler is not available during 6 months of the
year; They feed largcly on short grasses.

19) Afncan Buffalo (Syncerus caffer):

Weight 500- 800 kg Stay:ng close to water aid never in
the driest areas; Water is essential to them and lhey miust
drink everyday like ‘catile; They have a wide range of
ecological adapiahon lwmg from the dense forest to open
plains and also in mountains up to Elevation 4,000 m;
They feed on grass and may also browse on leaves, smali
twigs and, young shoots, particularly in forest areas.

20) Ostrich {Slmthxo camelus):
Weight around 80 kg; They are widely distributed in
grassiand and open savannah and dry bushiand.
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2.4 'D'aily Water Consumptions for Major Specics

Water consumptions for animals vary species by species as well as depend upon their
surrounding conditions such as water availability or vegetation. Some mammals like
clephants and buffalos require fairly large amount of water frequently. Another like giraffe
sometimes live long without drinking water for a month if succulent vegetation is available.
In order 0 assume the water consumption, the above-listed species are grouped i.¢. Group-
A for the species which require relatively much water and Group-B for those which require
relatively less waler.

Group-A:  Elephant, Zebra, Waterbuck, Wildebeest, Kudu, Warthog, Buffalo,

“Group-B: (()iuaffc Gazelle, Gerenuk, Tmpala, Hartebeest, Topi, Eland, Orix,
. strich

Water consumption for one livestock unit{450 kg) is 50 liter per day (see Section 1.3) and
that for ¢lephant is said to be 140-270 liter per day (Ref.F.15). Generally actval water
consumption for wildlife has not been made clear. Accordin gly, water consumption for
respective spccnes are assumed as folfows:

{) Water consumpuon of species is directly proportional to their average body
' weighl. ﬁ

2) Specncs in Group-A require water at the rate of about 50 % of standard water
consumplion of one livestock unit. Accordingly, the daily consumption lS to be
5.0 Yitre/100kg-weight.

3) Species in Group-B require water at the rate of about 25 % of standard water
consumption of one livestock unit. Accordingly, the daily consumpnon is to be
25 lurel 100k g- welght

On the basis of the above assumpnon‘. daily water consumptions of respective species have
been eslimated as presented in Table F2.2.

2.5 Water Demand for W:Idhl‘e

On the basis of the above esumatcd water consumptions and the estimated numbers, water
demands for the major species have been calculated in rcspecuvc 5 dIS[I‘lCtS which are
given in Table F2. 3 ang summarized as follows :

Estimated Daily Water Demand

District W.Demand  District W.Demand  District  W.Demand
Baringo 7 Ganissa i Laikipia 1,122
Isiolo 110 Kajiado 1099  Mandira 36
Kilift 82 Sambury 265 Narok 2,130
Lamu 431 Turkana 73 Tana River 616
Marsabit 33) West Pokot 3 Wajie 178

Total Daily Water Demand 7,710 m3




As givenin the abovc table, total daily water demand for 20 major species is about 7 7{){)
m3 in the above 15 districts. The land i m the 15 districts is equivalent to 75 % of the
national land and there are many other species of wildlife in Kenya in addition to the listed
20 major specics. Taking those conditions into COilSidCl’ﬁllOl}, total dally water dentand for
wildlife would be more than 21,000 m3 of fresh waler. - _

2.6 Necds and lssues

Tn view of toudsm, wildlife is lhe most lmponanl tounsm resources in Kenya Fspecm‘lly
wildlife inhabiting the National Park or Game Reserve area need to be conserved.
According to the information from Keanya Wildlife Service (KWS), present condition and
issues in each National Park/Reserve in terms of walter devélopment are summarized in
Table F2.4. o |

As seen in this Table, about half of the Nat:onal Patks/Rescrve have the:r own waler
development plans for supplymg water to wildlife. These development plans are;

- rehabilitation of ex‘istmg water source

- drilling of new boreholes

- construction of new dams
Major water source for w:[dhfe is river water as a matter of course. To keep the average
normal flow in dry scason, water devclopmenl plan in lhe upstream should consider the
impact of the plan o the w:ldhfe downsueam Those rivers whlch call for carefu! altenl:on
in order for them to cater for lhc wildlife water demand are:

. Rivers which need wildlife conservation

Amboni Kimakia Mathioya Ongorit
Bisanadi Kindani : Mdent " Rojewaro
Bwatheroagi Kinna Mutika - Rombo
Chania . . Kigl Murvbara . Rupingazi
Dawa Kipsonoi - Mwalale Sandai
Ewaso Ngiro Kirtiget © Mzima Saoumaa
Hembe Kogou _ Naishi Seiya
Trati Kufera | Narok Syapc
Isiolo . Lamuriak Ngar¢ Karch ™ -~ Tsavo -
liake Loolturesh Ngarc Mars Tana
Kakungu Magura o Ngeay Thiba
Kanjoo © Makalia Ngosom Turkwell
Karmar Malewa Njangtri _ -~ Tuthg ° ¢
Katundu Mara Njoro -+ Wanjohi
Kerio Masagwa Nyamindi Wei Wei
Kesup Maringato Olambwe :
Source: KWS .



F3. FISHERY

Fishery activitiés in Kenya are broadly categorized into two, namely marine fishery and
intand ﬁshery “This Study concentrated on inland fishery cspecaally fish farmmg in pond
and reservoir with the following major objecuves

-to clarify the present condition of fishery activities
- to estimate the present and future freshwater demand
. - to identify the probleins and needs requircd for the fishery development

Wuhout complc!c slansttcs, _data and mfomranon folfowings are made which need
updatmg as more information or data bu:omes available. :

31 PreSent S_ituation
3.1.1 Produclion and value

Accordiag to the sl'msucs of Fisheries Departiment of Ministry Regional Depariment, fish
landing from fresh water have remarkably increased as shown in Table F3.1 angd Figure
F3.1. Especially landing from Lake Victoria soared since 1980 as shown in Figure [F3.2.
While tanding from marine and fish fanning increased gradually (sce Fig. ¥3.3 ).

The fish producuon from mland ﬁshenes shared more lhan 90% of total ﬁsh producnon in
the recent ten years. Production amount increased from 42,300 ton in 1980 to 138,800

tons in ]989

Aflcr mtroduc;ng N:le perch (Lates mlomcus} in 1960'3 composmon of fish specws has
drastically changed. Nile perch and Dagaa (Engraulicypris) shared 70% to 80% of total
_mland fish production in recent five years. Table F3.2 gives the fish landing in Kenya by
specaes and Flgurc F3.4 shows inland fish landing composition by species.

The sharc of thc ﬁshenes sector in GDP is small Accordmg to the CBS's Economic
Survcy 1991, the share is about 0.4% of the total GDP in Kenya and has a value of KE
35.8 million Table FB 3 glves the m,nd of producuon value in the recent lwenty years.
-3.1.2 Ex port and' imgpor{

Export of ﬁshery producls account for aboul 7, 300 (ons or Kshs 307 rmlhon in 1989 while
import was 2 20() tons or Kshs 7. 9 million, The share of foreign exchange carnings was
- about 2% in. 1989 Thc net balancc of export and, import in fish and fish products was
posmve Table 1‘3 4 prescnt export and import amoum and value in years of 1977 ~ 1939,
3.3 Aquaculture

Fi_sh culture in Kenya started with the spdri fish hatcheries during early 1900's.



Introducing fish colture, mamly with Tilapia, took place pnnc:pa!ly in 1950's. The fish
pond culture started in the late 1940's and spread over to various part of Kenya as of today.
Today, fish culture is pracnced mamly in small ponds on small-holder farms.

The species farmed in those small ponds are Tilapia, C"n‘p, Trout. Black bass shnmp and
caifish. , _

3.1.4 Fish pond

Recent information from the Depariment of F;shenes indicates the préesence of 8 500 ﬁsh
ponds having a total water area of 440 ha. While Somocconmmc survey results shows the
name and location of those ponds, but it does not cover the whole of Kenya. Estimated
pond number and average water area were calculated from these information. Table F3.5
present the number of ponds and area for each District together with average water area and
Figure F3.5 shows the pond intensity based on the estimated pond numbers,

3.1.5 Demand

Fish consumptmn in the country can be estimated by the foltowmg formula'

Fish consumpuon“Tolal Fish Landang +lmp0ned Fish—}:xported Fish

From Table F3.4 (Export and fmport) and Table F3.1 (Fish Landing), fish consumption
during 1980 - 1988 was estimated as showa in Table F3.6. Applying estimated population
in 1983 - 1988, average per capita fish consumption. was estimated at 3. Skg per capila per
annum, This corrcsponds to ‘about 57% of the fish protein réquirement in the ‘country
9.5 kgfca;mafannum FAO guideline). Itis assumed that the per capita consumplion ratio
will be sustained in future to forecast fulure dcmand Then the total demand for ﬁsh in
whole Kenya is calculated at about 222,000 tons in year 2010.

3.2 Fish Farming Potential

Various factors have influenced fish farming. Those factors ase water availability, water
quality, soils, topographic conditions etc, Potenuahiy in Kenya was generally assessed in
ternns of water temperature and availability by FAO. Accordmg to the this FAO'
classification, there are four zonés in Kenya as shown in Figure F3.6.

These are:

Lake area : altitude = aver’agcilﬁ?m annual rainfall = 1000-1300

mni temperalurc = 14-34 °C, hot and wet year round
Highland area : altitude = average 166im annual rainfall = 750- 1000

- mm temperature = 10 - 26 °C, temperate ctimate

Arid and semiarid Jands :  annual rainfall = 255-519 mm iemperatufc =220-34
‘C,hotand dry

Coastal area : annoal rainfall = 1000-1250 mm temperatite = 22-30
*C, warm and humid '



3.3  Water Demand
3.3.1 Present water use

There is no information about water consumplion amount or rate for fish farming at all.
Hence, the following assumptions were made to estimate present water use:

- water will be changed once a year

- average walterdepthis i m

- water in compensation for evaporation and percolation will be supplied with
amount of § mm for evaporation and 1 mm for percolation respectively.

Based on these assumption, total anount of water use is estimated at about 16 million tons
in whole Kenya, Table F3.7 presents the water use in each sub-basin and summarized
below. ' -

Fish Farming Water Use in Kenya
Unil : million tons

. Basin i B_asin 2 Basin 3 Basin 4 Basin 5 Total
Amount . 1.4 0.3 0.8 - 8.1 16 16.2

3.3.2 Demand projection

Future fish production demand was estimated at 222,000 tons in year of 2010 {see seclion
3.1.5) , however this amount of demand projection can hardly be allocated to three fishery
activity, ie. marine fishery, lake fishery and fish farming. Then the fish fanming activity in
future was estimated by trend of fish farmiag production as given in Figure F3.7. From
this figure, fish farming will produce about 2,240 tons in 2010.

3. 3.'3 Water demand
Assuming 1( is possable to achieve a national production of 2 5 t/ha (Ref.F.14) in future,
896 ha of ponds would be required to produce 2,240 tons of fish. This tolal area of pond

and assumption set forth above, total amount of fish farming water use was estimated at
- about 28.6 MCM or 0.906 m3/sec.
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3.4 Fishery Development
3.4.1 Government policy

Although the current national development plan such as SP1 or DP, contain no specific
goals for aquaculture development, it can be presumed to fall under the agriculiuge sector,
foreign exchange earnings, and contribution to national economic growth. The agncultural
sector strategy is to raise the quality and value of agncuhural oulput through

- increased intensily of application ‘of current production wchmqucs without a
major increase in area cultivated;

- improved genetic potential of crops/h\cstock

- diversification into high value activitics.

Meat, which includes fish, is one of the major commaxlities to be improved.
3.4.2 Current development plan

In the wake of the Government strategies to exploit the fisheries potential in both marine
and inland fisheries, many projects have been carried out by not only the Department of
Fisheries but also LBDA, TARDA and KVDA. Table F3.8 lists projects of the Department
of Fisheries and its budget in 1990/91 fiscal year.

3.4.3 Future de\elopment plan

Recent study on Rewew of the Fishcnes Sector in Kenya prepared by FAO}GOK revealed
the issue and prospective development plans on fisheries activity in Kenya. According to
this review report, aquacultare sub-sector should have the following strategies for
achieving the national development objectives.

1. Consolidate technical bade and upgrade public sector effectivencss

Intensify production of small- and medium-scale fish pond units

Demonsirate/fextend improves techniques to small- , mediun- and large- scale

farmers and minimize initial risk of using them :

4. Open up markets for farmed fish from smatl-holders as industry c'xp'ands

5. Develop small reservoir exploitation '

6. Encourage production of high-value stock (1rout, shrimp, oyster) and popular
specics (tilapia, carp)

w»

To implement the above strategles, the review report proposed the followmg six project
ideas

1. Coordination of Institutional Activities
A number of Government and parastaial institutions are active in fish farming
development, but their activities need coordination, Many of these Institutions
have larger functions of which aquaculture forms only a small part. Therefore
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a major institutional restructuring is not realistic. Rather, the individvals
responsible for aquaculture in each institution need to communicate more
cffectively and 'regularly oit aquacultum' developnient issues and activities.

2. Aquaculluro Information Dat‘\base
Aquacullurc practlces are diverse and w:despread in Kenya. Information on
the extent, size, producuon arid fish farmer characteristics is not readity
a_va:lab!c. Such data, vpdated regularly, is needed to plan development
interventions, measure progress, and evaluate performance.

3. Rationalization of Extension Services

Fish farming extension services ar¢ prowdcd by Department of Fishery
nauonally and LBDA in Western Kenya. Their function is to provide
information and some inputs 10 smail-scale subsistence. farmers. There is
scope to improve these services at the msmuuonal]evcl by rationalizing the
geographic coverage, using extension methods tailored to the scate of farming
practiced. The existing agricultural extension services should be used to
deliver fish farming advice to small-scale farmers. An advisory service for
mediuni-and largc-sc:ﬂc farmers should be established.

4 Upgradmg of Sagana Fish Farm
The Sagana Fish Farm has facilities for technical trials, fry production, and
table fish production which are underutilized. This fann is located in the area
of central Kenya with widespread small-scale tilapia and carp farming and
potentlal for larger-scale fish farming. Demand for fi ngerling is strong, and
lcchmcal improvenients in fish farming packages for farmers are needed.

5 Kiganjo Fish Far
'Klganjo Fish Farm started as a trout research station but recently has been
more involved with fry and table fish producnon The trout industry is
characterized by vértically integrated companies and a few small growers.
“Trout farming techniques are well established and the main problems
encountered are lack of eggs for hatching and deteriorating water quality.
Eggs are imported periodically at an estimated annual foreign exchange cost of
: US$!0,000 per one million eggs. '

6 Lakc Basin Fish Farm

'A!though LBDA has recently construcled a numbcr of District-level fry
production centres, the low-lying areas of the Lake Basin region are not
served by a fish farm capable of carrying out substaniial technical trials. In
the early 1980's, Depariment of Fishery proposed such a centre for
construction at Kabonyo ncar Kisumu. The land has been obtained and
tested, and designs prepared, but ﬁnancmg collapsed before construction
could commence.
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