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ABSTRACT

This study undertakes an Environmental impact
analysis of the proposed upper Athi dam on the Mbagathj
river, the natural southern boundary of Nairobi National
Park. Impacts have been examined on two major environ-

ments - the human and the pnysicai environments.

The analysis has only been possible through exhaus-
tive discussions of three broad objectives; The Tirst
abjective involved the analysis of the physical, technics
and socio-economic dimensions of tne proposed dam, the
second objective involved an evaluation of impacts on
the non-human biological environment while the last
objective involved an examination of the socio-economic
characteristics of Nairobi National yark and its visitors
as is related to the proposed dam and the continued socio

economic viability of Nairobi National Park.

The first objective was achieved through the use of
descriptive analysis of secondary information, the second
objective was achieved through the use of inferential
analysis of primary information collected through ths
Delphi data collection technique while the last objective
was achieved through the application cf various statis-
tical tools on data collected™ through the use of a

self-administered questionnaire.



The study has revealed that the proposed upper
Athi dam site is only part of a larger Ecosystem -
the Nairobi National Park ecosystem - and whose pre-
sence would be manifested by negative effects within
a wider spatial area. It has been predicted that the
dam would pollute its own environment through sedimen-
tation and Eutrophication. Further it has been demon-
strated that the presence of the dam would exert a stress
on the carrying capacity of Nairobi National Park as
well as disrupting various biological characteristics
of wildlife adjacent to the area due to excessive human
interference. In view of such revelations, the hypothesis
that the presence of the upper Athi dam would be compatible

with the ecologic stability of the park was rejected.

In an attempt to achieve the third objective, it
was shown that the utility of recreation areas is closely
related to the range of attractions offered, levels of
satisfaction achieved and perceived value of aesthetic
and environmental resources within such areas. It was
demonstrated that the higher levels the above variables
attain, the higher the percfeiyeri utility of a recreation-
al resource. Further, the study has revealed a desire by

users of any recreation facility to achieve maximum satis-

faction from such use.



Q)

There 1is therefore little or no opposition towards
modifications percieved as bearing a positive
relationship with such satisfaction. The study has
gone further to show that users of recreational
facilities are in fact willing to make optimum use of
such modified recreation areas, a fact that bears
implications on the continued social and economic

viability of such resources.
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CHAPTER QfFIE

1. INTRODUCTION

1.1 Statement of ths Problem

Development that is inflexible and little influenced
by ecological considerations 1is unlikely to make the best
use of available resources. Throughout the history of
economic development, there are numerous instances where
failure to account for the environmental factor(s) has led
to economic loss and lower growth than would otherwise have
been achieved. Decisions to implement such projects have
been made as a result of careful weighing, by public or
private bodies, of fairly narrowly defined economic costs
an" , returns and often tabulated in a Tfairly sophisticated
fashion. In short, it has in the past been the trend to
accept a lower level of environmental quality in order to

increase/acrelerate economic development.

However, with the twin realization that environmental
quality 1is not a ’system®™ by itself and that economic develop
ment hinges to a very large extent on the continued sustain;:
bility of environmental-cum-naiurai resources, it is being
encouraged that environmental considerations be incorporated
au o:'2 P-“nnjng stage of projects in order to anaurn thot.
the pattern and style of development i3 cor.si.stsnt with

healthy natural environment (SDK/UMGP/b¥DP t D



This study uas formulated and subsequently executed
to fulfil such a need. It aims at investigating the
proposed reservoir dam on the Mbagathi river, uith a view
to identifying, analysing and evaluating its potential

impacts on its environment.

The completion of this study has largely depended on
the analysis of potential impacts on two major environments,
the human (social, cultural and economic) and the physical
(natural) environments. Impacts on the social environment
that have been examined centre mainly around impacts on
aesthetic and visual attractions inside Nairobi National
Park, but more specifically along the valleys and gorges
designated for the proposed water resource development

project.

Such 1impacts have been examined from tuo perspectives*
those resulting from the disruption of natural aesthetic
features and those resulting from community - effected
aesthetic Tfeatures. In this study, natural aesthetic
features have been taken to imply features resulting from
major physical and natural factors like soils, topography,
vegetation and drainage patterns, sll of which are viewed
s useful fTor people wishing to enjoy the aesthetic qualities

of an area based ao. undisturbed natural appearance.



Community - effected aesthetic features are those that res t
from man"s change of the landscape or s-~enic beauty in the
form of developments such as roads, pic lie sites and observa-
tion points blending with the environment to produce an eye-
catching vista of interest to the park visitors. It is the
thesis of this study that the construction of a dam on the
proposed site will have negative impacts on the aesthetic

environment of the park.

Consequently, major aesthetic attractions (as perceived
by the visitors themselves) of Nairobi °Natianal Park have
been examined with a view to assessing their importance and
overall contributions to the gark's economic environment.

The intensity of use of area™ bearing such attractions as
opposed to areas not bearing any 1identified aesthetic attrac-
tion hes been assessed in an attemoi tc determine whetner the

presence of such attractions influence®"the visiting patterns

and frequencies inside Nairobi National Park.

Impacts on the economic environment have been undertaken
through an investigation into the perceptions of Nairobi
National park visitors to the proposed structural change
and their willingness to accommodate such changes. It is
the thesis of this study that such an impoundment would
initially attract more visitors to the park and consequently
enhance the short term economic utility of Nairobi National

Park.



Impacts on the notui ji envi.on.isnt uv/c wj 2l examined
under four inter-ralated headings; effects on existing physical
and chemical characteristics, effects on existing oiol’jical
conditions, effects on Eclating cultural factor.. e ,

-ots on selected ecolugical relationships.

xmpcct3 on existing pinysteal and chemioal charocteristics
include effect3 on soils, of erosion .mi depositis. , <t
=0tempt has Jd :n made to establish the rel..:tiunship Le :“uyel
jois .rtied :.ctivities a4 Oh may cease envir ur.-.tel ;up ;1 C=.

those related to the project) and such existing “eneric 1i:a.

effects on existing biolaj*. . Ceca.lar: cal) coerce :
hav seen examined include ifo..u c¢n "ujii 31 spe.-iar, \su
terrestrial u d 3-i-ietir animals. ut ii* envir -
3 - - — —J..V\,UJ] 2rf2013 arq ord trees, shrl;,:s. » grassfc3. e<he
study set out to 2xorriin0 the cijrrent status of some of the etcvQ
thth 2 View to ifentifyln® fdssibl2 on the son2. IE ijjtP
the thesis at the iritintion 0” the study .) u Sff8C13 or. doth
he 4ioldd .ical an:J on phvslcal and rhemical cna=a :i;arisiir = nay
have ecological implications on the carryin<j capacity of tho pork,
It was anticipated that the construction of the Impcunoment iujuld
result in the creation of new sc.-logics! "-ftr4l3 and the destruc-
i in of soma of the established once. Tv: jjccndary implie f*nm™

of these aspects have oe:"., examined.



This review will serve Luo purposes; first it will help inline

uhat other scholars have said and done on .his as well as in

other related fields. This uill help reveal the shortcomings
and omissions 1in previous similar studies, thereby fulfillin®l
tlil import.*nt task o presenting o-rleta and rale. . t fi ji
i>j including w.*at other scholars might have left o1, . Secondly ,
uij ~2vieu U-.1- help lay iha oasis anc framework for this study
in -12 tfs. theoreLicul is well factual tradings of

pi -vious — ij (as revisued here) would be used as the sudr.ir.

Phi <j Ji »i a-uly.

cauidios on the affects of water resource development prophet

context. Houev2r, the foil jwin;. works are related to th : i .-.?
hn-J hav ..rarefora beati reviewed.

Porte., *.L. ol a3 ylrid) explain the complexity nod

intercjrro., Psdness of s.jiUjical systems, and draw attention to

the Zfact .nut individual am , seemingly, unimportant distorta - or

-<\; prodoc. systemic effects in the different life farms jf the

dcusysto.r.s, It is observed that while the nature of 1threats 1l
\

to each life form may vary drastically (am are sonetimes difficult

tc foresee), it is, however, apparent that technological intrusions

on the environment *ayf and in 4m3 . cjces uilltdirectly affect

the number, distilout ion and steuid ity of i5fa fn-mc.



Effects on existing social-cultural Tfactors include
Eﬁose on the prevailing land use( those on recreational
activities and structures and those that are aestheti-
cally and human-interests orientated,while effects on

some selected ecological relationships include impacts

of eutrophication.

Other 1independent impacts that have been evaluatec
are based on the concept of pollution in its broadest
sense. It has been observed that, while air pollution
is likely to be minimal 1i/n short-term and restricted to
the construction phase only, water pollution is likely
to be more intense and long-term. Effort has been made
to try and ascertain whether industrial and acro-based
effluents are gradually finding their way into the
Mbagathi river and if sg, whet are the short anc long
term implications. This question has been answered by
analysing the rate of growth of urban centres within
the catchment, the nature of industrial activities and
the intricate relationship between these and the
Mbagathi river, tied together with projections for

future industrial development of the area.

1.2 Literature Review

This section examines and assesses literature, both
published and unpublished,that has been written, firstly,
on the theoretical effects of water impoundments on the
environment and, secondly, any actual (or empirical)

literature on the Nairobi National Park.



(1977)
Jain, R.K. et al identify some typical “threats*

to various life forms resulting from the construction of
water impoundments. In their study, they identify several
life forms, viz; fish and water birds, natural Land vegeta-
tion, aquatic plants, large animals, small game and terres-
trial birds. The typical “threats” identified vary from
reduced range, reduced food supply, destruction cf hacitat
and erosion, to dissolved oxygenmreduction and changes in

water levels and quality.

i i
The framework for both Porters and Jains arguments

had been laid down by Warner, M.L. et al (1970, who
identified some ootential ecological impacts associated
with water resource oevelopmeni projects. Corner isenti-
fies potential imDsets on two environments; '"terrestrial
biological™ and "aquatic biological™ environments. The
potential terrestrial biological impacts identified are,
firstly, inundation of habitat leading to a loss in
vegetation-producing land, displacement of natural wild-
life populations and the interruption of animal migration
patterns and secondly, a change in the land-water interface
which 1is manifested by the stimulation of growth of norma-
Ily suppressed organisms possibly to the detriment of
others, the appearance of new dominants, the formation

of localised marshes or swamps and the restriction of

shoreline vegetation due to reservoir level fluctuations.



Lastly, a change 1in downstream habitat occurs and is manifested

by a Eeduction of natural fertilization from flooding, and the
change in vegetation profiles. The magnitude of the above impacts
has been observed to vary widely depending on factors like the size
of the impoundment, water quality upstream of the impoundment,

nature of land-use within the catchment zone and the nature of use

of the impounded water. e

Earner argues further them ecuaiic oi:_ocicel impsets are
brought aoout by reservoir pool Tformation and the alteration of
downstream flow. Such impacts might occur in the form of reduced
dissolved oxygen, increased bacterial "decay, the creation of a
rich organic food supply for insect larvae, reduced flow of food
downstream and the modification 0" spawning .areas an: conditions

ccwr.stream, among :rhar_.

Abul-Ata, r.£., ('1979) critically reviews the negative impacts of
large impoundments. His main argument lies on the premise that
the damming of any river results in aggradation both upstrear :n.
downstream o~ the com. Such aggradation comes abcu. os a result

of the cc i holding up all the silt and releasing unly clear I% ter.
depending on its velocity, one clear water erodes the liver _c.d
on its course downstream, because of renewed regin_ activity Jul

to the absence of the heavy silt load.



Abul-Ata argues that in extreme cases, the river might even
form a new course downstream, thereby restarting all over

again the process of erosion.

Similar views are expressed by BIEnch,T. (1957) in
"Regime behaviour of canals and rivers". He argues that the
creation of barriers across frEE waterways inevitably Ileads
to the prpfclem of aggradation. Apart.from recognising the
problem of renewed erosion cconstream, Elench argues tnai
the problem of siltation is critical, especially around the
mouth of the reservoir, with a high possibility of.the
gradual growth of deltaic formations around the mouth of the
dam iIn extreme cases due to a sudden reduction 1in velocity.of
sand-silt-clay leaded waters. Such formations havE been known,
sometimea, te “cere”™me® thE river completely through the
formation DF marsh lands, a process referred to as f*s "_killing?
of thE river, because the river, terminates at the impeuns:iorc
due to its becoming a weed-choked lake from siltation and

eutrophication. . n

Discussing the same issue, Cullen (155") argues that due
to the deposition c* mud, tranc>es and swcll o, the reservoir is
bcLr.d to become shallower and thereby reducing Its water

rq}ention capacity.
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Through the process of seepage and evaporation, Cullen argues,

such a reservoir is unlikely to eventually hold back all the

water that enters it. Alternatively, depending on the volume
of water entering the Iake,)ggieading out of the reservoir
into neighbouring areas might take place with consequential
catastrophic results an agriculture, range or physical
developments like roads and buildings. Cullen, however,

cautions that most of the above effects depend on the nature

and intensity of land use in the lake*s catchment zone.

Problems associated with sediment flows are explorsc
more deeply by Adeniji, H.A. et al*»(1981) , in a paper
presented at a workshop to the United Nations Environment
Programme, UNEP. Specifically analysing problems associated
with man-made lakes in Africa, he draws up a long inventory
of problems associated with sucli lakes. He has observed
the problem of delta formations 1in many African man-made
lakes, a factor which he says is governed by the size ano
lengtn of the reservoir. Such sedimentation may take place
either at the influent ends or may be distributed through-
out the reservoir resulting in the siltation of the lake.
Such sediments, it has been argued, may carry adsorbed

pesticides, heavy metals, nutrients or other toxic organic

substances into the reservoir.



Adeniji argues that, provided such sediments remain adsorbed,
then the problem is minimal. However, if they become desorbed
or otherwise enter the water or food web, severe problems
related to exposure of human beings and animals to harmful
amounts of the same may be encountered. Such sediments may
otherwise form blankets®" covering and consequently destroy-

ing vital aquatic habitats.

Adeniji postulates that aggradation has been known to
increase the river level at the inflow to man-made lakes
thus causing extensive flooding, seepage, Elevation of thE
water table, swamping, water-logging of adjacent lands and
the formation cf stagnant pools, providing suitable ecological
conditions fTor diseases like oilnarzia or Schiotoseriesis..
Further, such sedimentation may hasten the formation of
"weed mats® and shoreline vegetation, which in turn increase
the rate of evapotranspiration. In fact, a particularly
controversial question concerns the cost to water resource

s
development proiect/from the possible increased loss of
water through leaf evapotranspiration brought about by the
invasion of water weeds. It has been proved that "the loss
of w3ter through evapotranspiration from the leaves .

is 3.2 to 3.7 times greater than free evaporation from a

water surface™ (Dasmann, R.F. f et ate ™5/3;.
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Adeniji discusses fTour main changes that take place
in any newly flooded area. Firstly, such flooding has got
a substantial effect on the water table in the area around
the new lake and a loss in arable land. Such changes are
reflected in plant growth and evapot raribpiitation rates.
Further, 1losses in arable land have a direct bearing on the
carrying capacity of the area involved. Secondly, the floodinc
of an area results in deoxygenation due to decay of submerged
vegetation or reduction processes, resulting in explosive growl
of phytoplankton, floating vegetation and different Tfish
species. Thirdly, such flooding results in changes in the
micro-climatic system with subsequent influence on rainfall,
vegetation, and agricultural production and lastly, cue:!= flood-
ing results in changes in terrestrial and aquatic f]ore and
fauna of the lake and river downstream coupled with a conse-
gquential 1increase in the variety of human activities within

the surrounding environment.

iiciingo, R.S. (1977) echoes similar views as regards
submerged areas djring the creation of man-made lakes.
Studying the Gitaru/Kamburu dam complex, Oriingo identifies
several 1impacts of dams on their environments. There 1is the
inevitable problem of both the destruction of old and the
creation of new habitats. On its negative side, such an
aspect results in the disturbance of already existing wildlife,
forcing some species to migrate from the area. However, ;pA\

creation of cow habitats was observed to carry with it the

Jifire . c < &< noror "o "> mjii»c wh”
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Questions must however be raised as to the adaptive capacity

of exotic species to such a new environment.

In the hamburu/Gitaru case siudy, it was observed that
the creation of an extensive aquatic environment attracted
more aquatic species in the area than had previously been
present. This had the effect of further increasing the
water bird life in the area due to an abundance of food from
fish and other aquatic life. A negative aspect of the
creation of the dam complex was its attraction of more hunan
life to the area, automatically upsetting the wildlife

populations and habitats.

Odingo makes an important observation; namely, that
effects are not only felt upstream and within the area of
inundation. On the contrary, life of aquatic animals
below the dam site may be thrown in danger of extinction
ana especially during periods of drought when water levels
are normally very low. This carries important implications
for Nairobi National Park®"s hippo pools which carry a varie-
ty of aquatic life and incidentally lie below the proposed

upper Athi dam site.

There 1is one distinct characteristic of all the
studies reviewed above; while they have discussed the
physical and biological impacts exhaustively, they fai; tc

dweli nr* &2 sorto-ec *re=é< :-«ecis,,



Perhaps this stems from the acceptance of the fact '"that the
environment, both physical and biological, 1is undermined by
the projects due to the destruction of ecologically stable
habitats™ (Udingo, R.S. 1977). It is not by accident, thpre-
fore, that previous scholars have failed to take note of,

or only given lip service to social impacts of the pcojects

they are reviewing.

Throughout 1its short history of existence, numerous
studies have been carried out in and around Nairobi National
Park. However, not a single study has attempted to analyse
the environmental impacts of any development projects in and
around the park. However, the literature, both published ano
unpublished, 1is relevant to this study and is to be revieweo

in this section.

Studies on the ecology of Nairobi National Park have one

similar characteristic; they all lay emphasis on the fact

that the ecology of the park is extremely fragile. Taiti,
(1979) argues that the park is almost an “artificial ecologies
islandl when compared to its physical environment by virtue

of the fact that it is only in the park where there is uo be
found a delicately managed ecosystem bearing any

characteristics of a natural ecosystem.
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In the park are to be found the only clusters (for miles around)
of forests of Croton schrebera and Qlea. riverine thickets

and forests of Actacia xanthophloea and Acacia kirkli. all of
which provide a natural stability to the geomorphologically
young stage of the Mbagathi River which forms the southern
boundary of the park. Taiti, S.Ll. cautions that while the
ecology of the park might appear simple, it is all the same
very dynamic and can only oe managed through strict adherence
to environmentally sound ecological principles, implying
therefore the undesirability of an unplanned interruption of

the park ecosysterr,.

Taiti observes that different vegetation zcres in the
park are 1inhebitec by different uiddlif.e species, with the
iriverine forests being iceel Cc: clack Rhinoceros , Kyrex,
Bushbuck, Giraffe, Leopard and jLion, most of which -find it

difficult to adapt to other habitats.

Rudnai ., G. (1579) observed that thE riverine forests
are particularly important to the Lions in that they provide
suitable cover for daytime resting as well as for reproduction
purposes. Gari, R. (1962) also argues that riverine forests
act as an important habitat for a wide variety of wildlife
species and especially during dry seasons when vegetation
elsewhere 1is sparse since animals move freely in and out

of the park through the southern boundary.
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Sari argues Turther that, of late, silting of the
Mbagathi river has been noticeable. She attributes this
to the present heavy cultivation and settlement of the
Ngong area as well as the presence of too many open sur-
faces in the park in the form of roads and open murram
pits. She has further identified three other possible
sources of pollution to the Park. First it has been
observed that the Mbagathi river provides a useful source
of domestic water to people living along the southern
boundary of the park and further upstream. The river is
therefore used by a large number of people to wash their
clothes using soap which is not soluble in ordinary water.

She, in fact, wonders how many more people will be using
snap to wash their clothes in the Mbagathi river in future

what with the current development rates in the Kitengela.

Secondly, Jari observed that on the western part of
the park where Langata road crosses the Mbagathi river,
motorists have acquired the unfortunate habit of washing
their cars along the banks of the river and later cJi.scharg

ing the oily and greasy water back into the river.

Thirdly, she speculates that a battery factory near
Ongata Rnngai i3 reportedly disposing its effluents into

the Mbagathi river.



17

The relevance of such revelations must be viewed in the light
of their total Effect on the park®s ecosystem and especially
when*such waters are confined in areas neighbouring the park.
Jari argues strongly that development in the Kitengela as well
as the Ngong region will strongly affect the park®s ecosystem

in future through the above outlined activities.

Land-use in Mgong division has been examined exhaustively
by the Government of Kenya 1in the Kajiadc District Devsicprsnt
Plan (197?-33). Ngong is a medium potential agricultural area
that experiences heavy pressure of population Cover 1D0 people
psr sHu”re kilometre). Due to lou rainfall, agricultural
activities iIn the area are inhibited, leaving people with the
onlj alternative of leading semi-nomadic lives basically concen-
trating on livestock production. Thas- circumstances cc_ry

.overtones ovei-utiliratior of lard-, leading to ercsior.

It is argued in the plan that although such short comings
could be overcome through afforestation, such efforts have net
beer particularly successful. This is because people view

A-restatiion i5 denial of acres- to severely Iimitedlland

hat is UndOx tk disposal. People th-refore create

10 suel a-i—-maw
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This fact then creates a shadow of doubt on Rofe
Kegnard and Lapuorths ('1982) assessment of the problem of
siltation of the proposed upper Athi dam. They argue
that sediment accumulation in the dam is likely to take
two forms. Firstly, fine sediment derived from soil
erosion 1in the catchment zone would be carried into the

/

reservoir and secondly, there is the likelihood of boulders

and cobbles being transported bly incoming streams during
periods of -floods, which are not intfrequent. Th_~ arrive

at the conclusion that sedimentation uoulw not occupy more
than 16/0 of totel reservoir volume, this depending on the
success or fTailure of soil co/nservation measures within the
catchment zone. This-assumption is rather dubiouanhen\
viewed from thE perspective of,circumstances influencing land

use in 1gong division as riieeuee_d above, and r.crs sc because

PJgong division lies in the cam’s catcnmenr zona.

The idec of building a series of dame along the Nair-bi
Motional Park/KitengEla boundary was suggested by ecosystems
EACR! 6W;>. After studying the movement of animals into and
cut of the Park, Cco”ystems “Ltd observed massive influxes of

wildlife species in the park from the A”thi-Kapiti Plains.
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Such influxes were seen as sometimes being detrimental to
the stability of the park in that they sometimes went
beyond the normal carrying capacity of the park. The
study concludes that the park is hardly dependent on

the Kagiti plains as has been the belief in the past and
that the park could enter a "phase of stability"
(Ecosystems, 1982) if it were to be disconnected with

the rest of the plains, hence the suggestion of the dam
to create a natural barrier between the animals in the
park, on the one hand, and the animals and human beings

outside the park7on the other hand.

The creation of such dams would also "conserve
water 1in an area where the need for new water supplies is
becoming progressively more important” (Ecosystems, 1982).
They argue that although the dams would destroy some
pieces of the park"s habitat which do contain a different
flora and fauna from other parts of the park, such inunda-
tion would also create new aquatic habitats ideal as bird
and other aquatic animal habitats. Further, such dams
could offer additional activities of boating and fishing,
both of which have been viewed as cheaper ways of enjoy-

ing the various recreational dmenities: being offered by

the park .
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Karaba,M. (1981) has studied the general impacts of
such a dam on the park®"s ecosystem. He has argued that
the gorges and riverine forests are ecologically unique
in the park, being habitats of rare species like the
Rhinoceros and the Leopard a& yell as breeding habitats
for numerous small mammals, birds and reptiles as yell as

areas of unioue diversity ir flora.

Karaba (1981) argues that the construction of the
upper Athi dam uould not only eliminate vital species of
flora and fauna, but yould also exert stress on the
carrying capacity of the park, resulting in severely degra

ded landscapes.

Taiti ~.17~_.(1979) nas. also, suggested that the const-
ruction of dams yithin and around the National Park
uould hardly have any positive contribution to the park®s
ecosystem. Contrary to popular belief, it is argued in
the paper that the provision of water through the construe
tion of dams does not significantly affect the carrying
capacity of the park because water supply has never been

limited in the area even during periods of drought.
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On,the contrary, the already existing dams in Nairobi National
Park are not used regularly for drinking purposes by the

large animals or the large migratory herds. Instead, such
dams are overgrown with papyrus and other macrophytes along

the edges.

This section has so far only reviewed literature
considered relevant to this study. There 1is, undoubtedly,
a large Jliterature whose I1dEBS anc suggestions have not
been incorporated into this review but will, never-the-less,
be included in the study. The literature reviewed has been
carefully selected to portray the strengths and flows of

previous studies.

1.3 Justification of the Study

This study was prompted by two reasons:

1. Environmental impact assessment is a fairly new
discipline not only in Africa but in other parts of the
ulorld. As such most of the studies that have been under-
taken (and especially in Africa) are inconclusive and narrow
in scope in that they have tended to incorporate within their
framework more of philosophical than empirical arguments.
Further, they have failed to integrate the environment with

other subsystems of the systems under study.
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Abul-A ta*s (1979) Study of the Asuan dam exhaustively Ilooks

£
at the physical 1impacts of the lake. No attempt has been made to
assess the interlinkages betueen the physical, the social, culture

and the economic systems of the Asuan dam environment uith the

dan itself.

In his discussion, Adeniji, et.ul.C19S1) discuss the uide
range of impacts of African man-made lakes uithin the .. til
narrou spectrum of biological and physical impacts. No efforts
are mode to assess the impacts of such dams on the prevailing
land uses ,as though the social , " economic and cultural aspects
~—re iriw;_j_noent cf the physical 1llwicr.icai ar.c ecological

environment.

ocErcryi, e t.al .#9,73) de :oils the major prcr_ts perceived t_
ccrr e T the cj-.poundmant on free-flouing river.. Uhile oath
ercfito are only is well cutlined, the mojer sher teaming 0" his
st dy is thot pi)erceived profi ts detailed ore limited to such as

a Co7.tu.ea ir dollars wm_ cents, totally failing to point

ns importance uf S« ctotisLic&lly nor.-computoole impacts

oi.e 1..51 gicn Ux La-YRJw= on cr £CEnic  uwwisiweic *0 uith i

UETit afrbcts an coth ir.1 rnol as aell as external tourism
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This study uill push the fTield of impact assessment
in this country one step further. Through taking
advantage of the above and other related shortcomings
this study has attempted to fill in some gaps in other
studies by attempting to integrate and interrelate the
various subsystems of the environment into a totality,
an aspect that has not been given much thought or space
by other studies. While this study does not in any way
lay claim to a total deviation from the philosophical
as opposed to the empirical approach, some attempt has
been made at the quantification of some social and
economic dimensions. This has largely been achieved
through the assessment of impacts on the above two
environments as they are relateo to the physical

sub-system.

2. Althougn Nairobi National Par« covers only 11A KM
it is of tremendous importance to the entire Kenyan Park
system due to its clcse proximity to the City of Nairobi.
Tourists to the rest of the country pass through Nairobi

*1
National Park on arrival to witness at close quarters

what they are likely to see in the other larger parks of

the country.

1 - Its small size and diversified habitat has led to

concentrations of a large variety of animals.
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Dignitaries and businessmen or visits to the country take time
Off to visit the park. The park also attracts a considerable
number of local tourists due to it3 close proximity to the most
populous town and major concentration of economic activities

in the country.

discussed elsewhere iIn the study, Nairobi National Pork
is viewed appropriately as un Island Ecosystem, iii.r ouch _ wide
divers!y Li h.-,oi tats, the pork, though among the s.iullr_; in

sire, is V.e .njjt heavily patronised.

“hile it still maintains that status, Nairobi =at: ?nr! P.-rk
has deer, hedged in by conflicMTj land use *

might well ibte an the verge of total corlap3.. At e i
tlieref jre,/requires very intensive methods of planning and man3gu-
inert. Nairobi National Park can therefore haidly afford to
accommodate any trial and error procedures. Many alterations of
the environment are not immediately reversible should it be
discover id that such alteration was a mistake. It is critical
therefore that the introduction of exogeneouu activities ui;k:".:i
the park sy3tell he preceded by extensive inveu tigations into the

possible implications of such activities to the continued existenui

of this unique heritage. Such is the nature of the problem tha«

has prompted this 3tudy.
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le Objectives. Scope and Limits of the Study

() Objectives and Scope

in the light of the stated problem, the main objectives

of the study and their related scopes are as follows:

(i) To analyse the various dimensions of the proposed upper

Athi dam, namely

(@) Physical characteristics ,
(b) Technical dimensions , and

|[(c) Socio-economic aspects

(ii) Tgq evaluate the potential 1impacts on the non-human

biological environment resulting from the proposed water

resource development along the ~bayathi river * namely:

(€)) Impacts on the fauna of Nai robi National Park ;

(b) Impacts on the flora of Nairobi National Park ; and

Cc) Impacts on the avifauna of nairobi National Park



(iv)
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To examine the various socio-economic characteristics
oT Nairobi National Park and its visitors as related
to the proposed upper Athi dam and the continued

viability of Nairobi National Park; namely:

(a) Visitor characteristics;

Cb) Visiting (utilization) patterns;
(c) Major factors of attraction; and

(d) Perceptions towards proposed structural

changes.

To pinpoint key impacts resulting from the construc-
tion of small-scale impoundments in and around
areas whose principle land-use system is wildlife

conservation.

(@) Research findings;
(b) Recommendations - For planning purposes,

- For research purposes.

Limits of the Objectives and their various scopes

This research limits itself to the study of
potential impacts within the park. This does not
however, suggest that the park would be the sole
impactee. It has been anticipated that impacts

ujlf J2 r r diverse th n ; <& b-"»n suggested %r.
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It is for Example evident that a wide range of impacts would
be observed %nd felt in the wholé of the Kitengela game
conservation area as well as further downstream of the
Mbagathi 1including Athi-River township and Munyu dam

further downstream.

Such dimensions have not been included in this study
by virtue of the fact that this* would render the study
unmanageable due to its large spatiai and contextual

dimensions.

(i1) This study is geographical, and its emphasisis environ-
mental. While there 1is an obvious integraticr of other
disciplines into the stuoy, nc <atbempt has been maoe tc

push the study intc a purely Natural "Scientific context,
although it forms an important component of *the study. for
example, the study has not undertaken to analyse practically
the chemical properties of variables like soils, water and
others, although they are discussed in reasonable depth.
Such information has been collected through literature
searching and consultations with authorities in related
discipline. Essentially therefore,information on various
scopes like fauna, flora, ornithology, carrying capacity

and pollution has not been accumulated through field experi-

ments.
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It should, however, be pointed out that on-site observations
have greatly supplemented information collected through the
above mentioned techniques - that is, literature searching

and consultations.

1.5 Hypotheses to be Tested:

In the light of the above stajfed objectives and their
related scopes, the following hypotheses have been advanced
to test the Tclcvcnee of both the -stidy probls”™ end th:" i

related object!ve .

Ci) H f.ny water resource devclopmeet along the

LA LA A\ Y SN (TR St nARAR R

u<J u 1. U J L wu * W WuUW - w

the ecclogic stability :7 w_¥& M A0
8, .
H,, — nny water raaourcs Jgi:* prsnt ulcng the

Mbagoth i river would be incompatible with

he ccclcgic stability of Nairobi National P

> x
-
c

Levels of setisfaoticn

/‘
- —

into Naj.rcbi Motional illingnclLL
by visiters to pay nor

charges are statistics

. bevels of satisfaction 1w+
ol MEI1 wmx MLV x WA
ViSiterS tS .pay "Lor -
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aib) - There is no relationship between effecting
construction of the upper Athi dam and antici-
pated changes/increases in visiting frequencies

into Nairobi National Park.

pr - There is a relationship between effecting
construction of the upper Athi dam and anticipated
changes/increases in visiting frequencies into

Nairobi National Park.
le6 Operational Definitions of the Concepts of the Study

This section looks at several terms requiring explanation
and/or definition. The terms are important in two aspects:
first, the study revolves around them and secondly, some of
the terms might arouse confusion in that they are either techni-
cal, problem specific or perhaps carry more than one connota-

tion.
1.61 Environmental Impact Assessment

Armour, A, (1977) defines environmental impact assessment
as n 3 praces5 of identifying, predicting and evaluating
the environmental effects cf proposed activities . . . at
a 3tage in the pig?ning precast where serious environmental

Ve m— mmm e [ |
disturbances, degradation or damage can be avoided”.
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Implicit in this definition is the realization that the eedisruption*

of tile environment ia not a goal A- and of any specific activity*

Rather, it mu3t be vieuied as the by-product of activities or the

means through which they are conducted*

Matheu3, U.H. C99753 adds that such activities are in

general initiated to fulfil certain key physical or emotional

needs. The end product of such wants and needs has been the

manipcj a*ion of noth vda oio tic and abiotic environments oy mon.

Environmental impos! assessment has therefore been developed

to sarva as an ’uetiun-"0: ringl 1jol to ensure that anvironmen.ally

sound plarning policies ore infused into on-going programmes 2nd-

actiong jiaraa -awards economic development. (uounc.il on anvir.;i-

mental quality Executive Office jf the President, U.3.A., 1i6).

e =t;;j diverting from Armoui.s definition, Dickert, 3*3.

(1973) puts it more explicitly by explaining that environmental

impact assessment 1is essentially w a method developed to ensure

that presently unqu3ntified environmental amenities and values may

be given appropriate consideration in decision making along with acc

nornic and technical considerationsH.
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The thesis here is that there has previously been an
absence of environmental quality considerations within the
broad framework of planning for economic development, an
absence which has manifested itself in the rapid expansion

of the economic base at the expense of environmental sustaina-

bility.

Although 1incorporating Armours definition to an extent*
it is the aim of this study to rely more on Dickert"s defini-
tion in view of the fact that the study will not only predict,
identify and evaluate effects but will also attempt at
quantification of amenities and values ii as far as this is

possible.

1.52 Environment

The concept environment carries with it a large array
of connotations and has been defined by, among others, Watts, 3.

(1371) , baamann, R.F. (1372), Pavoni, J.L et ,C19?/.) , and

Obaro (1976).

tibara looks at the environment as that totality
surrounding a particular object and embodies both the physical

and human aspects.
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Watts looks at the concept of environment as being holistic
in application, "embodying aspects of physical phenomenon

as well as interorganism reactions of a biotic nature."
This definition falls short of Ohara"s in that it hardly gives

any allouance to the human environment.

Pavoni perceives the environment as the complex set of
living and non-living components surrounding every living
thing and from which it derives everything needed for the
carrying on of all life activities. While this definition
is more revealing, it fails to lay emphasis on the existence

of different types of enviionments.

In view of the stated shortcomings of the last two
definitions, this study aims at adopting Dbara®s connotation
of the concept but with an addition of the fact that several
environments can and do exist in a major environment. Hence,
within the Nairobi National Park environment exists such

environments as physical, social and others.

1.63 Ecosystem

The concept has been defined exhaustively by Park,
C.C., (19Q3). Basing his premise on the hierarchical
structure of food webs, he traces the reliance of green
plants on the atmosphere for carbon dioxide and on the
soil for water and nutrients, thus rendering the physical

environment an integral part cf the entire systenm.
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1’1- pro”sss *s traced further to the death of plants and
their consequential breakdown by decomposer species, while
animals and man undergo the same process, thereby making

decomposition a fundamental part of the ecological system*

The core of Park*s argument is that different parts
OfF such a hierarchical structure are linked to each other
functi anally to produce a dynamic system of inter-relation-
snios between organisms and the environment, a system that
has been referred to as the Ecosystem and is composed of
two major parts; - the biome and the habitat* Bioroes are
the entire complex of organisms (both plant and animal)
naturally living together as a sociological unit while the
habitat, as will be explained .later, is the physical

snvvromicnt-

Jaymann”® REF.f (1972) describes ecosystem"s as the
combination of assemblages of plants and animals inhabiting
a common area and having therefore, effects on o * another
and with the physical environment®while «ivy j}i (1971)
locks at the concept as a term coined to express " the

sum total of organisms and their physics®® habitat”,
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avoni, J.L, et 93 (197t) sum3 it up mare precise!, Jjy
viewing the concept o3 including "doth living organisms (biotic
community) and non-living (abiotic) components, .33 wall 19 che
interactions among them uhich produce the exchange or materials

essential to maintaining life on earth”.

Although all the above definitions are correct in their
own way 3f this study uses tdatt*s 0., (1971) definition f -
reasons of clarity, alatts defines the ecosystem as organic*
environ.cental assemblages uhich are "an intimate expx us3ion
of the intricate relationships not only between organisms
themselves, but also between organisms and the environment

" . This definition is .lore precise in fv . _-_liJ it

emphasises the complexity of ecosystems, it eiso j:vjer h

the intercoonsetedneas of not only the che a-" and hi j.o .ijj <
anvi ronments nut also the two with the human aspect, since 1i.

is, in fact,371 integral component jf the entire ecosystem..

The concept of island ecosystem is closely associated
with the above definition. It hoe been used i> this study ,o0
denote 3uch ~intricate relationships” that h3va in t e course
of time evolved in near or total isolation from competition

with sxmirnal forms and are highly vulnerable to such competi-

tion.
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A case in point is Nairobi National Park that has largely

been shielded from such external interferences by established

laus and regulations.

1.6U Habitat

Odum E.P., (1972) defines the concept as "living soace
for organisms,"™ that is, the physical “address®™ of an
organism. The concept 1is holistic in application and while
Odum®s definition 1is precise, it is however too simplistic.
This study perceives the concept as involving " not only
the physical conditions of a particular site but also the
organisms which occupy it; it implies the"sum total of both

physical and biological conditions” Tivy, J-*1S71).

The concept is sometimes used synonymously with the
concept environment. However, it is the aim of this study
to treat environment as a more general and sometimes
broader concept. for example, 1in a terrestrial environment,
there is an infinite variety of physical habitats dependent
upon variations of factors like rock, soil type and climate,

among others.
1.65 Carrying Capacity

IT one were to judge from the uses of the concept in the
literature, considerable confusion seems to exist over the
definition and implications of the concept.

ERSTTY r- NATRC®
~“"UUBRAR™
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is frequently used interchangeably uith such expressions
as "maximum population®, “absorptive capacity®, “environ-
mental limit", “productivity”™ and “supportive ability".
It is however used more often interchangeably with
productivity, uith an underlying implication that a
statement on “carrying capacity® is largely (or entirely)

a statement on productivity.

Whittaker, R.H., (1970) traces the relationship betueen.
population increase and resource availability. He argues
that uithout any limits in environmental resources, a
population may increase geometrically. However, since
environmental resources are rarely infinite, growth of
any peculation is ineviterly slowed 1\ competition "uith
increasing effectiveness tne more closely the numbei
individuals approaches the maximum numbers the environ-
ment can support”™ (Whittaker, 1970). This maximum number
is uhat 1is referred tD as the carrying capacity of the
environment® *Population in this case does not only refer to
human beings but includes all other kinds of species, be

they animals or plants.

Dasmcn, al .(1973) , emphasise that the concept
of carrying capacity, as a crude measure of the number of
individual species that an environment can support, is
determined by the environmental constraints on the growth of

the species population.
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Hadin, G.f and Baden = (1977) . summarise
both Whittaker®s and Dasman®s definitions. He defines the
carrying capacity of a particular area as "the maximum
number of species that can be supported indefinitely by a
particular habitat, allowing for seasonal and random
changes, without degradation of the environment and

without diminishing carrying capacity in future.”

Mitchell, B., (1979) emphasises the relationship
between the concept of carrying capacity and the man-
environment theme in geography while acknowledging the
problem 1involved in the operationalization of the concept.
He argues that "the maximum intensity oc use an area will
continuously support under a management programme without
inducing a permanent change in the biotic environment™ is
the carrying capacity of such an area. .Hq stresses the
fact that "every statement of carrying capacity contains
an assumption that higher use will cause undesirable

consequences."

It is the aim of this study to adopt Mitchell®s
definition with minor modifications. Consequently, the
concept carrying capacity will be used in the study to
refer to ™"the maximum intensity of use an area will
continuously support under a management programme without

inducing a degradation in the environment."
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This edefinition has been deemed suitable in that it does not
necessari ly tie itself to the idea of “number of species”

9
typical of most definitions but instead embracc/ihe wider

concept of Tintensity of use-".

1.56 Development

The concept is. -used in the study in reference to the
modification of the environment through the transformation
Of resources (both living and non-living) to "satisfy human

needs and improve the quality of human, life" (1.U.C.M.1 19BD).

1.57 Conservation

The concept is defined in this study as the management of
human use of the environment sc that it may "yield the greatest
sustainable benefit tc present generations while maintaining its

pouEinial to meet the needs and aspirations of future venerations

AI.U.C#J.% 1360)

¢1 and* 2: International Union®™ for conservation of Mature
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1.7 Chapter Summary

Chapter two contains an explanation of the various
procedures used in the study to enable the researcher to
derive appropriate facts and relevant information of data that

was collected both from the field as well as from secondary

sources.

The third chapter examines various aspects of the study
area. Its historical background is examined folluwed by its
significance in both a regional as well as national perspective.
Next comes a discussion an various geographical characteristics
of the park, the chapter concluding with an examination of the

park*s faunal status.

The fourth chapter analyses the physical, technical and
socio-economic dimensions of the proposed upper Athi dam. The
need for the project i3 emphasized and is followed by an
explanation of the environmental setting of the project. The
technical and logistical aspects of the dam are then examined,
the chapter concluding with an analysis of the socio-economic

system within the proposed dar,$a environment.

Chapter five attempts to analyse the environmental/ecological
components that might oe affected or caused to occur as a result
of the construction of the upper Athi dam. Such impacts are
examined in their temporal es well 3pcfciall contexts. The
chapter examines the physical, biological and purely ecolcgic
characteristics and conditions Vvt r-ight ur as % a result o-

the presence of the upoer A**"



The sixth chapter examines the social and economic
perceptions of Nairobi National Park Visitors towards the
proposed Upper Athi dam. Visitors* personal characteris-
tics and their visiting patterns are analysed, followed
by an examinatioh of major factors of attraction, intensity
of utilization of the Park, the visitor perceptions towards
the proposed dam and the dam*s potential influence on the

patronage characteristics of visitors.

The seventh and final chapter synthesises the discus-
sions contained in this study. The chapter carries a
summary of the thesis findings, the conclusions based on
the findings and a summary of the recommendations contained

in the thesis
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CHAPTER THiiG

2.0 METHODOLOGY

2.1 Introduction

Research methodology has been defined as the use op

"systematic research procedures and techniques
which help the researcher to avoid self-decep-

tion" (Prewitt,K3975)

This chapter explains the various procedures and technique
used in the study to enable the researcher to derive appropriate
facts and relevant information from masses of otherwise dis-
organised data. These procedures and techniques include those

used 1in:-

~1) Determining from the universe, the limits of the working
population for sample frame and, consequently, selecting the

required sample(s) from the working population;

(2) The collection of required data ana relates information

from the selected sample(s) and from other sources;

(3) The processing and, subsequent analysis of the gathered

aata and other information ;and

0+) The presentation of the analysed data and other relevant

information.



At this stage, it must be pointed out that this
study involves the gathering and subsequent analysis of

data from several sources, namely:-

(1) A selected sample of Nairobi National Park Visitors

who are resident in Kenya ;

(2) A selected group of some wildlife conservation and

management experts ;

(3) Two consulting engineers representing a consultancy
firm that has been commissioned by the Ministries of

Water development and Local Government to undertake
feasibility studies for the design of a water supply system

for Athi river township ;
(A) A group of experts in various related disciplines from
public educational, public non-educational, as wall as,

private nan-educational institutions;

(5) Agricuiture and Livestock Development officers from

Ngong division of Kajiado district ; arrd

(6) Abstraction from published end unpublished static tics.



2.2 Sampling Design

Before.any researcher embarks on a data collecting exercise,
it is imperative to knou exactly uhat one is seeking information
about, be it a group of people, items or elements of a set. It
is not statistically feasible to determine off-hand that one is
going to collect information on items one, two and three. Rather,
onn must be aware of the characteristics of the whole from which
on ; is going to draw the required information. This entire set

of elements that one seeks information about 1is referred to as

the universe or population.

However, it is usually not possible to collect information
in the entire papulation. This may be due to several reasons

none of which may be that:

It must be extremely difficult to define the entire oopulation

(2) The population may be too Dig to effectively collect infor-

mation on;
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0) some of the elements of the population may be
inaccessible - for example, a study of all Kenyans
suffering from sore throat would obviously exclude
those Kenyans suffering from sore throat who are out
of the country at that particular time or those who
are not even aware that what they are suffering from

is indeed sore throat.

In this study, the sample frame . was made jo
of all visitors to Nairobi National Park who are residents
in Kenya. 711 people who had conti“nuoiraly stayed in the
country for a period of six or more months were co*>fiderecj
as being residents of this country even though ..hey might
not necessarilly be Kenya citizens. Reasons for noi;
including non-residents in the working population are

explained elsewhere in this study.

ag was discussed earlier in this section, it would
almost be impossible to collect information from the

entire.population due to outlined shortcomings. Scientists

both natural and social, have resorted to working with

samples instead of working populations.

A sample is "a small part of a larger population
which 1is r,bought, to be representative of tKe larger

population® eePreuii tt, rt. 1575)
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Prewitt (1975) discusses three main characteristics that

should be possessed by any good sample

1. A good sample should posses an adequate number of items in it,
2. It should cover a wide geographical spread ; and
3. It should possess a wide range of element types to give all

types of elements an equal chance of falling into the sample.

Using samples rather than entire populations carries

several advantages, chief of which are:

(1) Working with samples results in the use of higher quality
interviewers. Because fewer interviewers are required to
interview only a small proportion of the total population

a much higher quality of interviewers can be employed ;

(2) Working with samples results in the use of a more practical
method. When, for example, the investigation entails the
destruction of the sample, sampling becomes the only practical
method to use. for example, a car engine manufacturer may

wish to know the average speed in revolutions per hour a
particular new invention of engines can run before it blows
up- In such or similar circumstances, a total testing (100
per cent) would result in no car engines for the market

since all engines must blow up at some level

-
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(3) Working with samples saves money and time. It costs
much more 1in terms of money and time to examine the
whole population, costs which "could easily exceed the

value of the survey results'l (Haper, UJ.M. 197a),

(0 A sample "can be given very careful attention and
measurements made with a high degree of accuracy”

(Haper, bJ.M. 1970).

In this study, two different sampling procedures were

employed in collecting the reiev/ant information:



(1) Stratified sampling is "better than purely random
methods"™ (Harper, W.M. 1970) Of data collection. It
increases the accuracy of the results, provided the
strata relevant to the investigation are chosen. In
this method, the population 1is divided into strata
(blocks of units), in such a way that each block is as
homogeneous as possible. All the strata are divided

in proportion with their occurrence within the popula-
tion. IfT the same proportion of each stratum is taken,
each stratum will be represented in the correct propor-

tion in the sample.

Nairobi National Park has a total of six gates, five
of which are used by visitors. While there usually is no
discernible pattern as to the volume of traffic through
each gate, a simple survey of gate records reveals that eacc

of the gates falls within a certain rank in that aspect.

Stratified sampling was therefore used to determine
how many samples were to be collected from each gate. First,
the total number of visitors to the park in duly 193?. was
extracted from the existing records. 19S2 was chosen as the be
year because the survey was carried out in the same month
of 1983. An analysis of visitor volume for the years 1960-
62 indicatd that July 1902 was Tairly representstive of the
general trend of patronage patterns since 1380, It uea

"«a/?i»reed that, other factors not withstanding, the trend would



After the total number of visitors for 1382 was
abstracted, proportions of each gate*s contribution to
the total were calculated (for July 1982) « Samples uere
then collected from each gate in July 1983 using the

above proportions.

2. Systematic sampling is a shorter method for obtaining
random samples. When the papulation is known and a certain
percentage is required, the sample can/;flected by picking
every |IHhi item. Provided there are no characteristics

of the items in the list which occur periodically with the
same interval gs the sampling interval, the sample would

not be biased. The Tfirst entry would, of course, be obtain

by random selection.

In this study, the fTii3t sample to be selected was
the first visitor to y,0 through a gate who fell within the
sample frame. Thereafter, every seventh resident visitor

was included in the sample.

It should be pointed cut that there is no statistical
method which can be used to determine the interval. In thi
case, the interval was thought to be appropriate arbitraril
and as such cannot be justified. It is however hoped that
such an interval safely eliminates the mischance of there
happening to be some pattern in the population that might

concide with on appropriate interval.



2.3 Methods of Data Collection

* In this study, several data collection techniques ware
used to obtain results from the park visitors and other
knowledgeable people on this subject. ThE TFfirst technique

to be employed was the self-administered questionnaire.

This technique provides the quickest and easiest method
of gathering/daﬂ3. In its simplest form, the- questionnaire
consists of a schedule of questions SEnt by mail or server: by
hand (as®" is the case with this research) ’to persons in a
survey sample. The form is for completion and return by the

\

recipient.

~In this survey, a closed form, questionnaire was served to
members of the sample before treir entry ir.bo the park. The
questionnaire contained itemized® answers to the questions coir,g
asked. The informant was required tc chi-cs.» from the itemized
answers and put a tick against those approximating closely to
their situation cr opinion. Each informant was regained to
h~r.d in the same at the gate on his way cut. Ho-:ver, some

respondents preferred taking the questionnsiraa with them and

N \
U

This methed of data collection (s_Ilr--drir.iwtL.red

g_eetienneire) carries with it several dietmet advantages,

chief of which are: X
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(@ Questionnaires cover a wider geographical area and
reach a much Hlarger population with given Tfunds than

would personal interviews ;

(b) Questionnaires eliminate the expensive and time-

consuming task of training a team of resBaxch assistants.;

(c) The questionnaire prompts the informant to answer

many questions more frankly since anonymity is assured;

(d) By use of questionnaires, any personal antagonism to
the investigator by the informant is avoided since there is

either no personal or very minimal confrontation;

(e) In a questionnaire, questions are standardised and tnus
eliminate the implied or suggested answers given by investiga-

tors during personal interviews; and

(f) Questionnaires can be answered at the convenience of
the respondent. (Prewitt, K. 1975, Harper, U.M. 1971 and

Vang, . 1955).

It should be pointed out that inspite of the above
advantages, the technique possesses several limitations
which might render the technique 1inappropriate in particular

instances.
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These are;

(@) The questionnaire (self-administered) 1is limited to
only the literate population or to that group of the
population which understands the language it is put in

(Prewitt, K. 1975) ;

(b) The response rate in self-administered questionnaires
is very low. For reasons best known to them, most people
fail to return the questionnaires while others either mis-
place them or throw them away. As Preuitr, K. (1975)

puts it, ” it is much easier to refuse a researcher who
contacts you through the mail ..then,.tq refuse a researcher

standinqg at your front dnor" ;

(©) In a self-administered questionnaire, the respondents
may misinterpret questions, omit essential items or send in
material which cannot be tabulated (Prewitt, K. 1975, Hsin-

Pau, Y. 1955)

<d) In this type of technique, it is difficult to check on
the honesty and reliability of returns. For example, there

is no way of the interviewer knowing whether the questionnaire
was completed by the person in the sample or whether the

responsibility was delegated to somebody else (Prewitt, K.

1975), and

VF 5cmetime.zz. 11 bernmas practically lmkoaoia turn

ivfc ~v ¢"mv



52

However, inspite of the many drawbacks, the self-
administering questionnaire remains a useful technique in

various types of research and surveys.

In this study, it was used to collect the perceptions
of Nairobi National Park Visitors towards existing amenities
and conditions together with their perceptions towards

proposed structural changes 1in the park. The information
so gathered was used to assess the potential effects of the

proposed impoundment un the park*s economic system.

The second type of questionnaire that was used in this
survey was in the form of a matrix - the Leopold Matrix
(see Appendix D ). This is u two dimensional matrix that,
has a list of activities which may cause environmental impac
on one dimension and a list of existing characteristics and
conditions that might be affected by the proposed activities

on the other dimension. Respondents are required to assess:

(a) she activities of particular projects that might cause

environmental impact; and

(b) the existing conditions that might be affected by the

identified project-related activities.
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The respondents are then asked to assess both the
importance and magnitude of particular impacts identified
by filling in the same in corresponding cells of the
matrix. There 1is no orthodox way of assessing the
importance and significance of particular impacts. Res-
pondents are supposed to use their own value judgement -
which makes the whole exercise subjective in a way -
although they sre encouraged tc base their arguments and
decisions on facts and figures in so far as that is
possible. They are furnished with relevant information
and figures about the project and its environment ana are
highly encouraged to consult the interviewer in cases of
difficulties or problems.

The magnitude o™ an interaction is the extensiveness or
scale and is described by the assignment of a numerical
value from one to ten, with ten representing a large magni-
tude and one, a small magnitude. Values near five on the

magnitude scale represent impacts of intermediate extensive-

ness.

The 1importance of an interaction is related to the
significance, or assessment of the consequences, of the
anticipated interaction. The scale of importance also
ranges from one to ten, with 10 representing a very

important interaction and one, an interaction of relatively

low importance.
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Before the Leopold matrix can be used, it is advisable

to fully comprehend its range of strengths and weaknesses.

Its advantages are that:-

@

Cb)

©

@

Cb)

The matrix 1is useful as a gross screening technique

for impact identification j

It provides a useful means of displaying impacts and

major actions causing the environmental effects ; end

It can be easily adapted to include probability of
occurrence or the potential irreversibility of

environmental effects ;

Its two major weaknesses are that:-

It does not assist in identifying synergistic interac-

tions, that is, secondary and tertiary effects: and

It i3 sometimes cumbersome to use. In the original
matrix, there are 100 actions and 88 environmental

items, making a total of a staggering 8,800 possible
impacts (see Appendix C). The argument has been
that some preliminary screening of the key issues should
be done to narrow the focus of the search for likely
environmental effects. This was done for this study

and a smaller matrix was drawn up (see Appendix 0).
(Armour, A. 1381, Canter, L.ule 1977, Leopold, L.8.,

e- aj, /"971» Parter, A,L., ¢t ajL ,1,383}.
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The third data collection technique used in this study
was in the form of an open-ended questionnaire - the Delphi
technique. This is a technique that interactively “iterates®
the responses of surveyed experts. It serves to generate
systematic thought about future courses of events that are
difficult to treat by other means. The following procedure

AN

uas used:

<a) A structured, formal questionnaire was administered in
person to all participants, wire in this case were ten ir
number. Participants did not have to meet face tc facE nor
tets they informed of the identity of the other participants.
The questionnaire items wete generated by the author cf this
study through consultotions with other experts and scanning

cf the ten completed matrices which had been filled in by the-

seme paiticipants;

(b) The questionnaire was abrr.ioi.steEred for feur rounds. In
these rounds, participants responded to seeled objective items,

end sometimes to open-Ended responses as well;

(0) 5soh iteration was accompanied by statistical feedback on
w30* ~own, whxoh J.riVoNiw gn® mes u e uU- wEnlicl lenu.ll.y . 1h.
median, and one meueure of dispersion - the upper and lower
gqucrtile values ind at the. eour oh rounn, uhe enti.xe iiOqucncy

distribution of the previous response was provided;
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(d Respondents in the upper and lower quartiles were asked
{p justify their *responses and to state uihy they did or

did not agree with views expressed by other respondents; and

(e) The respondents were asked to estimate probabilities of

occurrence of predicted impacts and their temporal dimension.

The last two techniques described were exclusively applied
*
to ten carefully selected experts in various fields related
Either directly or indirectly with”this study subject. They
included engineers, ecologists, environmental chemists, environ-
mental planners and biologists. The 1idea behind the two
exercises was to attempt to identify, evaluate and predict

impacts of the proposed project on the natural (physical)

enuironnent.

The fourth technique applied in this study was collection
of information through personal interviews with experts in a
wide array of fields and occupations. The aim of interviewing
tuG-fold; one, to get objective _nformatj.cn from “ople
uho felt that, although they were not part of the sample frame,
oy had a strong duty towards conservation of the environment,
secondly, to clarify through confirmation or nullification
as and foots gathered through the other techniques discussed

ove.
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There are several reasons “why this technique is a
T

useful information gathering tool in many types of surveys,

some of which are that:

(1) Information secured is likely to be more correct than
that secured by other techniques, since the interviewer can
clear up seemingly Imaccurate answers b’y explaining the

question to the infcrmanL (Hsin-Pao, Y.f 1955) ;

Cli) Return visits for clarification and/or correction can
usually be made without annoying the informant due to the

personal relationship established (Thirkettle, G.L., 1961) ;

(iii) Questions about which the infornvant is likely to be

sensitive can be carefully sandwiched in by the interviewer;

(iv) The language of the survey can be adapted to the
ability or educational Ilevel of the person being interviewed.
It is therefore quite easy in this technique to avoid
misinterpretation or misleading questions (Hsin-Pao, Y.

1955).
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Against all the above advantages must be mentioned

t
the techniques disadvantages, chief of which are:

(i) Transportation costs and time required may make the
personal interview unfeasible and especially if it involves =«
the interviewing of a large number of people spread over

a wide geographical area (Prewitt, K., 1975);

(ii) The human equation may distort® the returns. If an
interviewer bears a certain bias for example, he is likely

to unconsciously ask and press the question so as to secure

confirmation of his views.

The above disadvantages., were fully taken into account

while the personal interview"s* were being conductec.

The fifth technique employed was the collection of
information through simple observation of phenomena in the
field. This was achieved through the use of note books and
the taking of photographs. Information about the environ-
mental status of Nairobi National Park was written down in
rough form during numerous visits to the park and was
consolidated after each . day in the field. Visitor
behaviour while inside the park was observed and recorded in

note form.
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Such recorded information proven very useful during the

period of writing up and uas being consulted as the need arose.

Photographs of various features in the park were taken
during the time of survey. They depict vegetation types,
fauna and various attractions, among others. Photographs
have a distinct advantage in that they are al a,s ~tre
realistic and revealing than words and they help remind the
investigator of certain details that might not have been
recorded through writing. Besides, photographs have a
tendency of lending greater authenticity to the facts that

might have been already described (Yang, 1955).

The last technique employed was the collection of
secondary data and information from both published and
unpublished sources. Since it was not possible to undertake
tests of various chemical and biological indices of elements
existing within the study area, such sources were of great

value 1in pushing this study to its conclusion.

This technique has got several demerits. Such data may not
give the exact kind of information wanted, and they may not
be in the most suitable form. Moreover, they might be

outdated and collected in a totally different environmental,

socio, economic or cultural setting.
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* Before any such information was used in this study,
it was necessary to know the source of the information,
hoy it yas obtained and the exact definitions and

methods of compilation of such information.

2.A.0. METHODS OF DATA ANALYSIS

2.1.1 Introduction

Data straight from the field areeither incoherent
or inconsistent and is usually referred to as ray data. As
Harper, U.M. (1971) puts it, "It is a psychological fact
that data presented higgledy-piggledy are far harder to
understand than data presented in a clear and orderly
manner . Consequently, the next step £rtsr the figures have
been collected is to lay them out in an orderly yay so that
they are more readily comprehended.”™ This next step has
been rightly described as the intermediate process between
"the accumulation of data, in whatever form they are obtained
and the final reasoned account of the results shown by
statistics” (Thirkettle, G.L., 1981)

This section undertakes to explain the procedure that
was followed in the transformation of raw data into a ready

and consistent format. During the process, several methods

were usede
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2.*%2 Cross - Imuact Analysis

The term "cross-impactl has come to represent a
family of different analytical techniques, the main ones

being those dealing with how:

(@ Impacts interact to produce higher-order impacts, and

(b) The occurrence of certain events affects the likeli-
hood of occurrence of other events (Porter, A.L

et al, 1980, Sage, A.P., 1977)

The former technique consists of tracing impact
chains through successive impact matrices. The latter
technique, also termed as cross-event analysis,is used either
qualitatively or quantitatively to explore the change in
likelihood of one event., given the occurrence of another.

3otn of these techniques were employed at different stages

in this study.

(@) Cross-Event Analysis:

While the recommended procedure involves both the
construction of the cross-effect matrix and simulation using
the matrix, only the first stage of the procedure was undsr-

taken L™* this study due to lack of any simulation tuois*
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The construction of,the matrix involved several steps:

O) An identification of the events critical to the

*
assessment topic followed by the creatign of a “matrix by
arraying this list vertically and horizontally. This v
list was obtained by a variety of means, including litera-
ture searching and the previously mentioned delphi

AN

technique. & i

(an Probabilities of occurrence of each event were estimated
through the delphi technique. These estimates provided the

marginal probabilities of occurrence.

2.A.3 Cross-Tabulation

A cross-tabulation can be defined as "™ a joint frequency
disturibution of cases according tc tuo ci more classificstcr)\,
variables™. (Hie, N.H. et al, 1975}. They tabulate the
respondent®s response on two separate dimensions "in such a
uay that the reader can see the interrelationship between a
respondent®s score on one variable (dimension) and his score
on a second variable”™ (Prewitt, K., 1275).

(
This study relied heavily cn analysis through cross
tabulations since most variables werE found to be lacking
in key characteristics that could have enabled the applica-

tion of more statistically refined methods.
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The variables that were cross-tabulated include:-

) Frequencies of visits into Nairobi National
Park and the adequacy or otherwise of such

visits;

Cii) Levels of satisfaction achieved and factors

controlling frequency of visits;

-
-
-

o/

Reasons orompting visits into the park and
perceived adequacy or otherwise of total

number of visits in a year; and

(iv) Levels of satisfaction and purpose of visit

3 into Nairobi National ,Pcrt-.

2
.L.L The Chi-Squared Test of Significance - X

This test measures whether observed frequencies
differ significantly from the expected frequencies.
The main purpose of this statistic is to help ascertain
"whether a systematic relationship exists between
variables”™ (Nie, N.H. et al., 1975).. In this study,
was used on two crosstabulations to determine the
statistical significance of the associations observed

. , 2
earlier. The following formula was used to compute X :



(fo - ft)2 )
(Smith, G.M., 1970*

Tt
Where:
K
= Sum of the (f0O_ ft)}u terms for all
K categories involved in the problem
fo = Observed frequency
ft = Theoretical frequency

Theoratical frequency was computed through

the formula

f* ~ ~-isSl ) (Nie, N.H. etal ., 1975)
N
Where:
fi = Theoretical frequency
Cj] = Frequency in a respective column
marginal

frequency in a respective reus

marginal

N - Total number of valid coses.
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After the X2 was calculated, it was interpreted by
use of the X2 distribution tables. The final probability
enabled the author to determine whether the differences
between the theoretical and observed frequencies in any
category could reasonably be attributed to chance varia-
tions during the period of sampling, and if this was the
case, then the null hypothesis that” there was no relation-
ship between the variablesdwas accepted. A large chi-
square uas taken as implying that a systematic relation-

ship existed between the variables leading to a rejection

of the null hypothesis at related probability levels.

While the criteria for the acceptance or rejection
of hytietheBes are arbitrary , it is accepted that in
general,l if p lies between .1C and.9Dr there 1is no
reason to reject the hypothesis being tested; but if p
is less than .02 the hypothesis is pretty dubious"

(Smith, G.M. 1962).

2.5 Research Limitations
(i) Time:

An extensive research topic was chosen for study.
It has therefore proved very difficult to observe and
analyse all phenomena within the limited time allowed

for field work and subsequent writing up.



(i) Accessibility of Study Area:

The entire study area was confined within the
boundaries of Nairobi National Park where organised public
transport is non-existent. Access to the study area
therefore had to depend on the goodwill of others since
hiring of private transport is a very expensive exercise.
It was not possible to visit the field whenever it was
necessary every time unless prior arrangements #ad been

nade, a fact that was not always possible.

(ii1) Non-ftgspon3e

This proved 3 mure serious problem than had been
previously anticipated. During the pilot survey, a total
of ten questionnaires ware handed out. Afc this stage, the
nor,-response level was found to be 20% - that is, only tuo
guestionnaires were never returned. During the actual surve
160 questionnaires were handed out. Out of this, only 37
gquestionnaires were eventually returned, the non-response

level having risen from 20% to around US%.
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CHAPTER THREE

STUDY AREA

.1 Location of Study Area
\

Nairobi National Eark is situated about 3 km south of the
ity of Nairobi and covers an area of 113 km2 (Ecosystems,
332). To the North, the park 1is separated from the airport,
esidential and "industrial areas by the Nairobi-Mombasa :ce:
nap. 1). To the west of the perk, lie the higher 1income
racket residential areas like Karen, Langata and OtiendE. To
he south of the park lies the Kitengela game conservation area,
ith the Mbagathi river forming a natural boundary between the
cuth and the park, while the Athi river township Ties at thE

outh-eastern end of the park.
Legislative and-Historical Packground of the 2tudy Area

he birth of Nairobi National Par!; can be traced to the
1322 when the British Colonial 5. o 7 b s X w5t v iiae %

= XUzin game reserve whi-h ins—-ud”e not only abut later became
\

(] - t - F».oo 40 » r» ,d .lc-, 4. _ _ , < - . B »», -
J i.u biuliul -Cli. s cUu t— : -— T 3= Uil @ ai U 11JU -<l»a4weh

_w. a ibu Districts (hap No. 2). In the same yaar (1223
t— w—cun. 1lias waro allow.d to settle with th.ir 1iivebtoc
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In 191*+, the area that is now Nairobi National Park
became a military encampment complete with field firing
ranges, battle trenches and serviced by a light railuay
(Rudnair, .3. 1982). This encampment brought uith it all
the damage to the habitat and disturbance to the resident
animal papulation that such concentration of humanity and
machinery necessarily entail. In the uords of Couie, M.H.
(Anon, A. 1951)

%
i'the commonageiwas ravaged by all 'otces that

operate at the back door of a growing town".

It uas net until the end of the first world war that the

nllrtary OBcarnped.

In 151? v plana corral vat tr convert the Nairobi
pennonage - ac the rr.o that avantually became the Nairobi
National Par!: war referred tr - into a National Par!:. These
plana aero approv & mnH 45 Ak EC

ivir. considerable support by the public (Anon, 1951). Cuch

MowUpp 0 T a7 SHE T ey e ed e Tt 20
1sTL 0 LTy taanma b ie umosoer SrweS oA w oY T s
" oa—w hesyul Lelukoaak Sea T TNy e ot e
W’ “xm irsitiiy u-"cjn jp. jLitlu =n * —"° - -ld
Y-- -u=n the y onoe oQbli i movea
* perccr.nol , WX T “roeKC 1

u_ Wi el »N t
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To the earlier military training and defence facilities was
added a bombing range (Rudnai , 1982;. The military however
pulled out again after the end of the war but not without
much reluctance as bhere had been same Ilobbying from some
guarters to have the area reserved for continued military use

and settlement (Rudnai, 1982).

In December 196, 13 years after the first idea had
taken shape, Nairobi Royal National Park was finally barn
and was accorded the strongest protection the colonial govern-

ment could device:

numan intruders into the park uere restricted”’
salt licks were replenished and hooligans

prosecuted” (Anon, 1951).

There was at this time une problem; the somali settlers
could not be moved out as they held a strong claim to the land
they were occupying. However, fTollowing the recommendations of
the Kenya land commission, the somalia were allowed to stay in
the park during the lifetime of the head of each household after
whose death the particular household would have to move off,

R*. 1982). Their livestock was also drastically reduced
in numbers and limits set to their increase such that in the
fir3t nine months of the park’s existence, they were reduced

from 3,599 to 220 heads of livestock (Ecosystems, 1982).
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In 1?tt), three years after .the inception of P."airabi Royal
"stional Par!;, the Ngong national Reserve, covering an area of
Z\2 Km4' was gazetted (map 3). This area was Tfelt to he of
primary importance as a dispersal zone for- the unim,lIs jf
“eirobi Royal national Park. Cowib, H.M., the then director
af the Royal Rational Parks of Kenya, considered

(

"tk _ preservation of game in this area as an

absolutely essential factor for the security

an Nairobi Notional Par!;" (Anon, 1731)

After its inception, Nairobi National Park was administcre
W . KOiBPE of trustees and was thus independent of the central
cjévcrninmtl;t as was the cose with all the other parks set up
between 1?°,6 and 177G when the Gama Department and the pork-®s

O*Jministrution become amalgamated and the parks fell under the

Ministry ~of Tourism and “"Jildlife.

v
According to the words of Captain A.T.A. Ritchie, game

warden for the Kenya colony, Nairobi Royal National Park was

created for the benefit of the peoples of Kenya a®

"an unspoilt heritage far posterity" where
"people can commune with nature and find peace

of mind and soul"™ (Rudnai, 1702).
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NAIROBI NATIONAL PARK
AND
NGONG NATIONAL RESERVE

Source; Ecosystems .1982.
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.3 National Significance oP Nairobi National Park

Nairobi National Park 1is unique 1in that it presents an
assemblage of large and small uild animals and numerous amounts
of birds in a natural setting on the doorstep of a large city,
thanks to the many types of habitats existing uithin the park.
The significance of this unique aspect can only be understood
in the light of such sentimental statements as Riidnai*s (19G2)

uhen she argues that

"in most of us, there is a deep yearning for things
natural, things uild, and the more urbanized, and
the more removed from nature man becomes, the urgent
this yearning and the more important that it be
satisfied in order to keep inan*s spirit in harmony

with i1tself”.

This statement underscores the important role the Nairobi
National Park has continoed to play over time 1in satisfying
such needs to an increasingly urbanized papulation. The fact
that more residents than tourists visit the park clearly
illustrates the fact (table 3. A). In fact, due to its close
proximity to the capital, Nairobi National Park remains the most
heavily visited park in the country (table 3.2), not to mention
ths fact that it has had to occasionally play host to several
world dignitaries including heads of state who have found time off

their busy schedules uithin the city of Nairobi.



TAjLL 3.1

A 3REAKDOWN OF CATEGORIES OF VISITORS TO NAIRQ31 MATURAL

PARK JITUIEEN 1971- 1979

YEAR TOTAL RESIDENTS TJURISTS CHILDREN RAT la of
VISITORS - RL3:TJJR
1371 177,337+ 33, 597 1d,610 33,293 1.5: 1
1372 135,770 91,091 70,993 33,235 1.3:1
1973 275,275 102,301 70,250 52,220 2.0:1
197m 153,599 73,100 03,753 29,337 1.5:1
1975 132,318 50,755 03,530 27,919 1.0:1
1973 134,779 73,305 02,230 13,500 1.3:1
1977 13*~;, 577 79,951 30,780 19,035 2.3: 1
1973 139,032 33,335 27,597 22,009 3.0:1
1373 133,303 50,190 13,057 15,255 2.6:1

<LUurC = Warden, Nairodi National Park



TAGLE 3.2

of NATIONAL PARK

""—"Erdurs

Ariuosali

niaite MpungundL

L4ke #skuru

Urine

Br3abit

TOTAL T"JUMGER Or VISIT

1575

43,732
32,641

556

73,396

34,509

4,413

1976

44,907

100,333

1,463

56,096

37,754

3,236



TJ NATIONAL PARING ii- VYA FROM 1973-1960

1977 n1976 1979 1960

JJjl 39,651 *+, 692 39,551
63,233 67,379 80,905 52,126

i i 532 2,378 3,911
80,635- 9*4,805 72,399 z9, t(U
37,2*0 uti,2 2 *+8,705 1., 01§
3,761 2,673 2,701 N TEn

Cont «d



Table 3,2 (continued)

NAME OF NATIONAL PARK 1975 1976

Meru 22,626 25,62m
Nairobi "1.32”,318 13t",779
Saiua Suamp - 630
Shimba Hills 9,999 9,862
Tsav/o (East) 60,133 61,586
Tsavo (West) . 79,567 69,662
Mt. Elgon 2,™MU 2, *+55
Mt. Kenya 6,600 9,790
TOTAL 566,L53 590,690

Source: Wildlife Planning Unit records.



1977

36,9£5
*13£-,577
1,053
® 2
65,530
02,537
2,702

9, £GE

603,099

1970

32,296

*139 ,£02
1,719

12,12¢
57,001
£0,336

2,631*

0,9 19

561,£17

1979

25,067

‘ 100,300
1,350

1£,000
55,001
97,032

3, 131*

0,200

565,012

1960

22 ,££3
12 £,55£
1,352
15,009
60,569
117,622

3,557

7,350

600,56
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Nairobi National Park also playa an important
educational role. Priding itself with being host to
the largest wildlife conservation educational centre
in the -country, the centre®s related activities and
facilities make it the focus of visits by a large
number of school children in school parties from all
over the country. After being introduced to the
activities of the educational centre, the parties are
conducted on a guided tour of both the animal orphanage
and the National Park. Such attention helps instill
a sense of awareness towards the increased need to

conserve the country®"s wildlife heritage.

Regional Influences

Ever since its inception, Nairobi National Park
has been existing under "threats” of one form or
another. In 1956 for example 1.57 km#4 was excised
from the park along the Northern boundary in order
to meet part of the requirements for Ernbakasi Airport
(Ecosystems, 1982). Since then land use patterns in
the periphery of the park have been changing rapidly
due to rapid rates in population growth ana increased

rates of urbanization.

Througn the 1960 s and "70 e agricultural axpan-

sion to the west of Nairobi National Pork rentlInur-d

an alarming rate such that by mid "p;1 s, it had extended

southward along the whole eastern base af“ the NgaNcg

hills -to as ?ar as the Ki”erian river,
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Throughout the 1970fs agricultural activities rapidly picked up
along the southern boundary of the park. Along the western
boundary, "settlements are dense and are accompanied by fencing,
paddocks and even 3tone walls™ (Ecosystems, 1932). Although
permanent dwellings are widely spaced along the southern boundary,
the land is all privately owned and likely to be developed more
intensively in the near future. In any case, it appears like
subsistence TfTarming is taking Tirst priority in preference tu

pastar™lism in the .irea (fieldwork observations, 1963).

As a result of the above changes, two problems have arisen,
first, there is a growing competition between domestic livestock
and wildlife for grazing within fast diminishing grazing lands
vfuri, 1932). As & result, mure and more cattle are being grazed
inside Nairobi National Park and especially during times of prolan:.,
drrrjjht. Apart from reducing the standing crop biomass of plant
matter available to wildlife in the park, intermingling of wildlife
2nd domestic stock has resulted in the spread of wildlife diseases

to livestock, 3oma of which are incurable.

Second, loss of crops, livestock and human life sustained
through wildlife rampages " has encouraged fencing in the nitengeia
and consequently, drastically affected the migration patterns of

3nim3ls within and without the park.
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Urbanization and its related activities i9 posing
another equally serious threat to Nairobi National Park.
Rapid population growth in Nairobi city has led to a
greater need for more land, resulting in an outward
growth of the city 1in all directions. Residential
estates - Rubia, Southlands, Golden Gate, Plainsvieui,
South 3./C, in11?r alia, have spread out all over the
Northern periphery of the Park, while the rest of the
Northern periphery has been taken up by industrial
development and communication facilities - old Embakasi
Airport, Some henyatta international ~5rport and Wilson
Airport. This last aspect has led to tremendous noise
pollution in the park from low flying aircraft to and

from the airports (map**).

In Athi river, residential and industrial premises
have sprung up next to the park while small scale
industries are sprouting up in Ngong and ungata Rongai
in the west. This encroachment has resulted in not only
the erection of a chain-link fence along all but the
southern boundary of the park but also heavy pollution
of the rtbagatni river at the upper ?nd lower segments

from industrial effluents (rmap 3).
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It must be pointed that although the erection of the fence
has“effectively separated human from animal interests (apart
from roccasional rampages by lions into neighbouring farms or
residential properties), it has also denied the animals the
right of free movement, and instead confined them in uhat can

be only described as an artifical environment.

3.5 Physical Characteristics

3.5.1 Climate

One distinctive feature of the climate of Nairobi National
Park is the occurrence of tuo dry seasons separated by “rainy
seasons. Rainfall 1is normally experienced from March to May
coring the long rains and from October tc '".ovemoer during the

shorx rains (Tacie 3.3) with or average normal rainfall cf approxi-

mately 90.0 mm per month.

TABLE 3.3

rtverace Monthly Rainfall between 1966-1970 1in Nairobi National Park

MONTH j F M 13 M

RAINFALL-mm ~T7.5 52.9 11k.2  197.6 225.0
MONTH " A 5 0 N
RAINFALL-mm 5,3 39.9 9.0 A7.3 13

Jj-jurce: Ecosystems Ltd, 1952



The average annual rainfall pattern does not depict
such a systematic trend, Uhile the average annual rainfall
uafe generally high between 1961 and 1960 (with the exception
of 1962 which had an all time low of 8 mm), it started to

decrease after 1963 (again with the exception of 1977 whictK

had an all time high of 12 mm as its average) . Uhile this
pattern might correspond to a general trend in .the rest of

the climatic region, 1its implications to Nairobi National Park
are far-reaching and will be discussed later.

(

Dry periods may sometimes total six months, though the
longer dry season of the two does not usually last for more
than four and one half months from early June to mid October.
Rainfall in the park varies with the topography, with the
highest rainfall, being experienced within the higher Northern
and Lester"- ares_. These t p cr.e area..- experience erd" average
annual rainfall of between 750 and 1,000 mm, with an evident
cecline in rainfall towards the preens which uau&i- experience

an average annual rainfall of between 500 and 750 mm (Jari, 1902
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3.5.2 Topography. Prainage and Sails

Topographically, Nairobi National Park can be
divided into two types of landscape - the upland area to
the North and Nurth west lying at approximately 1,700 -
1,800 metres above sea level (Jari, 1982) and the flat

plains of the South, North and North-East (Map No. 5)#

The upland area to the North and North-west is a
part of the high ground of the Eastern flank of the Rift
Valley. It has a steep downward slope in an Easterly
direction towards the Athi-KapJ. ti Plains. In the area,
drainage follows the slope direction (map No. 3.) and
comprises numerous streams giving rise to parallel ridges
which get oroader as the streams converge further down-
stream. Because of the fact that most of the streams
are still in their youthful stage, the majority of the
streams are still downward cutting and as a result, the
majority of the ridges have convex to uniform slope. The
ridge3 are also generally oroad due to the joining up of
various streams to form rivers. Most of the streams are
highly seasonal and only the Mbagathi can be relied upon

to yield water ail the year round.



NAIROBI NATIONAL PARK : DRAINAGE AND TOPOGRAPHY '

Source Jan R.. 192
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"Red friable clays™ dominate the ridge tops, while
shallow stony soils with rock outcrops occur on the lower
slopes (map No. ° ). ThE depressions found within the upland
area are dominated by Dark M\lei Soils (Lusigi, hJ.j., 1976).
Towards the plains, topography is flatter and progressively
poorer drainage conditions occur, resulting in shallow
yellow-brown to yellow-red friable clays overlying rock or
laterite. Hera, subsidiary drainage has developed along the
low lying land between undulations, thE drainage channels
being marked by belts of poorly drained dark vlei soils.
Other soils that occur in the upland areas in smaller patches
are shallow stony soils with rock outcrops on the main valley
sides and alluvial types of clays on the valley bottom

(Lusigi , 1973).

The second type of landscape, the flat plains cover
most of Nairobi National Park. The underlying rocks In this
landscape type are flat volcanic lavas, tuffs and basement
complex traversed by rivers flowing East into the Athi with
steep valleys approximately 20 metres below (general land

surface (Lusigi, 1973).



-.8
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The soils found within the flat plains comprise black
to dark clays "black cotton"™ soils, shallow yellow brown or
reddish clays overlying rock or laterite, and alluvial
soils (Jari, 1982). The black cotton soils have a depth

of between 3 and U metres and easily crack when dry.

3.5.3 Vegetation

Physiognomically, Nairobi National Park can be divided
into four distinct vegetation zones - the upland forest,

derived grassland, bushland and riverine forest (map No. 7).

The upland forest covers an ares of approximately
1,00c ha., accounting for about 20% of total park area
(Jari, 1982). Upland forest normally occurs in areas above
1,000 metres above sea level in the form of close stands
of one or more canopies Tising to between 7 and ~0 metres
in height. In pieces where it is found, the ground cover
is dominated by herbs and shrubs. Upland forest occurs in
the western end of the park where precipitation is relatively
higher than in the rest of the park. The area is liitcrcpcrced
by open grassland meadows so that the actual forest covers

only about 35% of the entire upland forest zone.

The dominant tree species in the zone are Crotan
megalocarpus, “~hrebera alatat Brachylaena hutchinsii and

Q lea africane (Jari, 1982, Lusigi, 1978)
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Linlike in the surrounding plains, herbs in the upland
forest zone are less numerous. The zone farms an
important habitat for a variety of animals in the park
and especially numerous bird species. It also forms
an important dry season grazing area for plains ¢

(Rudnai, J. 1979).

dushland type of vegetation occurs in small patches
in the upland zone. It forms a transitional zone between
the forest and the plains grassland area and covers
roughly 15% (750 ha.) of the park area. The zone is
dominated mainly by an association of Proton Pieoalocarpus

and Fsidia arabica (Lusiyi, uJ.0. 1973).

Derived grassland (zone 111) dominates the flat
plains with varying intensities of scattered trees and
bushes, and can be further sub-divided into three sub-
divisions - wooded grassland, bushed grassland and grass-

land.

Wooded grassland is found in the ftorth west of Athi
river town where the grassland ia dominated by balanilas
glabra. Acacia qeraldi and Acacia drgpanolobium.

Pushed grassland type of vegetation is mainly *ound in
the Worth-tlestern part of the park with the dominant

species being Acacia drenanolobium.
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grassland occurs on the undulating plains while the common
grasses found in the sub-zone include Themeda triandra,
dothriochloa insculpta and Pannisetum mezianum. (Lusigi,

Uu.J., 1978).

The fourth vegetation zone, the riverine forest
bisects the flat plains and is dominated by Acacia forests
which open up in places to give way to an Acacia woodland.
The most co.n:nun tree species of the riverine vegetation arc
Acacia kirkii. Acacia xanthophloea and Mark hamia hjxgeorantil

(haraba, M. 1981).

Like the upland fjrest, the riverine vegetation is an
important habitat for various animal species including
birds and also forms an important dry season food source
for a wide variety of grazers and browsers. The riverine
forest vegetation type is only found within a narrow strip

along the ."lbagathi river valley.

357 Faunal Status

Despite its small size, Nairobi National Park 1is
witness to a rich faunal heritage, rich in both variety and
in numbers due to a wide diversity in habitat types (Table

3.L and Tfig. 3.7).
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TA3LZ 3.<*

lasted species of wildlife and habitat in

Habitat Description

adsrately steep slopes with tall gras3
and aushes
Moderately steep slopes with medium to
short jrass
Flat to gentle slopes with short grass
Moderately rocky steep slopes with dense
bushes
Gentle Slopes
fliverina forests do?ninatad by Acacia
drgganolobiu.il

Flat plains with short grass
flocky slopes with short grass

Flat plains and medium slopes with short
green grass

Flat to gentle slopes with medium tc tail
grass with bushes

Gentle to moderately steep slopes with
riverine bushes

Flat plains with short grass
Moderately steep stony slopes with bushes

crees and shrubs

to on game counts. Nairobi Nation.:*:
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The small patch of indigeneous forest on the western upland
gives way to open grassland, lightly wooded plains, deep
rock,y gorgesfriverine forest, scrubland, swamp and several
artificial lakes created by dams, all of which combine to

give habitats for a widE variety of animals and birds.

The plains are the habitat of Thomson®"s and Grant®"s
Gazelle, Kongoni, L"ildebeest, Eland, Giraffe and Zebra.
They are also home to numerous bird species, ranging Tfrom
vultures, kites, doves, buzzards and ostrich to larks, among

others (field observations). 9

The wooded water courses are inhabited by bushbuck and
reedbuck while thE eootone between this community and the
grasslands forms a habitat suitable for lions which lie in the
sheas of the valid thickets during the uay to escaoe tbs hot
sun and the flies. Leopard and usterbuck ar_ a-Sw common in

this area.

Lihile giraffes migh be found in the plains, their preferred
ics ' #3i 7§ mainly open e wooded grassland uher
are enough trees and s
this area is eviseneed by tha presence a whiorp -—PrLjLXulitiL. at
about 5 to 7 metres up the Leers ae a result of heavy browsing by

the giraffe.
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3nv the above species also use the bushland on the
ed_jii of the upland forest although it is the main habitat of
the Impala, the Oik dik and the black Rhino. Hyrax and Baboon
are normally round around rock faces and jutcrops together with
a variety of reptiles like cobra, pyfchoi , puff adder, among

otherse

Associated with the riverine habitats are various species
0 r|Ch, crocodile, water tortoise, hippos and monkeys while
itit small ponds and dams 1in the park attract a wide variety Of

water birds.

In the upland forest, Lions, Rhinos and Suffalos are s
common attraction in the open grassland meadows together with
3ushpig and Porcupine. Other inhabitats of this habitat indue

Cackal, ulild dag, Hyena, Sarval cat and Cheetah.

3.3 CaclusiOn

Linen Nairobi National Park wa3 first gazetted, there was
than some constant seasonal migration of the wildlife of the
Athi-hapiti plains into the park and beyond to as far 23 the

Cl Doinyo Sabuk National Park in the North-East ¢
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4
On the other hand, the Athi-Kapiti Plains and the area between

Nairobi-Mombasa and Nairobi-KangundP roads to as far as the Mau
hills”®, were used as a wet season dispersal zone by the
wildlife of Nairobi National Park. This dispersion was

however confined in 1967, when a chain-link fence was erected
running along the Eastern side of the Ngong hills and south

to the Hiserian river. Later on, a similar fence was erected
along ail but the southern boundaries of Nairooi National Park.

Today, game is only free tQ move 1in out of the park through

the southern boundary.

During dry seasons, the dams inside Nairobi National Park
act as an irresistible attraction to wild animals 1ir the
hitengeie game conservation area, as evidenced C\ an influx
of hooved herds of Hongpni, Zebra, Ulilderbeest and Eland.

This papulation explosion culminates 1in August-September, the
end of the long dry spell between the April-May long rains

end the short rains of October. Immediately the reins start,

"unending lines of wildebeest are seen making
their way out again, to give the grassland

a much needed rest” (Rudnai, 0. 19S2).

It must be acknowledged that . freedom of free movement
in the form of migration should be a right of every animal for

use in the event of its environment Decoming uninhabitable or

limiting in any factor.
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Without this basic right, the individual or the papulation
is denied its ultimate recourse against both natural and man
induced hazards 3uch as droughts and fires,re3pectivaly.
Forced to remain in one area, the population is liable to

cause progressive deterioration of the habitat.
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CHAPTER FD"JR

u.u THE PHYSICAL, TECHNICAL AND 50CI OECOFfMOMIC DIMENS5I DIMS

OF THE PROPOSED UPPER ATHI DAM

*.1 Introduction

This chapter analyses the threE dimensions of the

proposed project outlined above. The chapter forms a critical

and essential stage in any Environmental Impact Statement

(E.1.S.) in that it is only through the p-rcpor understanding

of a proposed action that its associated impacts can be

clearly comprehended. The information contained 1in this

chapter is limited tc the various characteristics of the

project and its immediate environments. Other supportive/

additional information to this chapter is contained in

chapter three of this stucy.

u.z2 Purpose (Need) of (fer) Proposed Action

Athi River toun is suitable? for development as an

industrial satellite toun for Nairobi, now that thE latter®s

grouth 1is being severely constrained by o.ute congestion.

The development of Athi River toun has houever been constrained

ddE to thE absence of an adequate and reliable uater supply

(Tour, clerk, pars. comm. ). The 1industrial poteptial of the

tCc-n has been apparent for soma time and "apart from existing

industries, numerous applications for industrial plots are

being processed by the council” (Rcfe Kennard and Lapuorth, 1902).

i. Persenel communication
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If the water problem®"can be quickly resolved, Athi River "would
rapidly expand and possibly become an industrial boom town,
alleviating many of the pressures existing on the services

of Nairobi, especially employment” (Rofe Kennard and Lapworth

(E.-A.) LTD., 1932; Toun Clerk, Pers. Comm. 1933).

\
The following tables summarise the water demands for Athi

River Town up to the year 200,{5.

Year existing private Treated water Total
works supplies requirements treated
output 1 M37d of new supply water
NT ft M3/d demand

i M*/d *©

19n2 9SE uuh 191A 7023

19C2 1A66 A1A3 2AAA BIOS

>

4o 2066 -A 1AS 31A3 935A

"Tpt; 1j3u A1AB A573 10792

TABLE L.31: SUMMARY DF TREATED UATER REQUIREMENTS AND OUTPUTS

FROM THE VARIOUS SOURCES 1932-35

Fcfe uennard and Lspuaorth (E.A.) LTD. 1932
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i"sst of the major industries provide thrir own supplies

lasstlxc from boreholes. Abstraction uithout reference to re-

charge has resulted in an over-drawdown and mining of ground-

water. It

is necessary therefore to control ground water

abstraction, explaining jthe zero “routh in private supplies.

(Rcfe Kennard and Lapworth (E.A.) Ltd. 1922).

Table U.02

Assumed treated water demands and growth rates 1930
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The above estimates show both a louer and upper limit.

The louer limit shous demands for planned areas for industrial

\
domestic and other consumers. Houever,

\

expected from industrial and associated residential

further demands are,

consumers
outside the planned areas, hence the figures for the upper «

limit.

The above tables clearly indicate the need for expansion
of water supply to Athi River tounship, a factor that has

giver rise to the need for the upper Athi dam.

Environmental Setting

.3.1 Vegetation types

The proposed area o™ develop-ent lice within tuz .riverin?

forest vEgEtation type which stretches along the ribagathi

river and is also found 1in small pcckEts along rivej valleys

in Nairobi National Patk. 1 . The riverine vegetation

around the three site.s is dominated by Acacia ~oraots with the

forests opening up to give uay to Acacia woodlands especially

around site C (Map No. 2;. The most common Acacia tree specie

<arthophloea and Acacia hirkii Charade, " :

Tvow i



3.2 Wildlife
A

Apart frgm the animals that permanently inhabit the
vagey, the area forms an important dry season grazing and
brousing ground for a wide variety of wildlife. During
field excursions, the following species of wildlife were

observed within or around the proposed development site:

1. Rhinoceroses
2. Giraffes

3. Uaterbucks
A. Wildebeests
5. Bushbucks

6. DikDiks

7. Leopards

£. Rock hyraxes

9. Baboons.

The above notwithstanding, the rivErinkE forests in the
area form a very good sanctuary Toi numerous species of birds.

N\
The area provides particulary good breeding and roosting cover

for such birds.

d.3.3 Agricultural activities

Being a protected area, r."airobi National Fark is free
of any agro-baccd economic activities. However, the §itEngela
>

area towards the south of the park 1is heavily settled.
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LJhile pastoralism has been the main agricultural
activity in the past, field visits indicated a rapid
*
changeover to subsistence agriculture, Next to the
three sites - A,B and C, - land is privately owned and,
while there 1is no evidence of tillage in areas covered
by the project, their immediate environs are interspersed
with permanent duelling structures uhere subsistence
agriculture is practised in enclosed spaces which are free
from wildlife disturbance. However, livestock use the area
for watering and grazing purposes. Field visits also
unearthed evidence®"(Pers.Comm. with affected landowners)
that there exists a desire and/or need to extend subsistence
farming in the near future. The landowners expressed a
strong desir& to develop the riverine strip in future due to
the presence of sufficient water. They however concede that
such Efforts at present would be frustrates by continuous
raids by marauding wild animals from Nairobi National Park.
They feel thE area is particularly suitable for the growth

of horticultural crops and other fast growing subsistence

crops. !

k.3.~ Regional Topography

All the three sites are located along the Mbagathi
river or its tributaries. Eite A is located at the end of

-a "neck®™ -in the Athi valley.
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LAYOUT OF PROPOSED DAMS IN RELATION TO
NAIROBI NATIONAL PARK.
MAP  NO.

Scale
Main park road -
Proposed park road

Porest scattered trees
Spot elevation, metres [feet] 1505(15765)

Top water level ITW.L] ... .... »

A Drawn by (WPU) staff.
River €———

Park boundary

Proposed dam A A
Future dam “C

Alternative B

Source: Rolf, Kennard & Lapworth (e .a )Ltd,1982 .
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From here, the valley widens above this neck 1into a broad
flat area below the National Park viewpoint (map no. Q),
marking the confluence of the Emakoko, Mbagathi and Mokoyeti
rivers all of which flow in deep, steep-sided gorges

further upstream. The Sosian rivEr similarly emerges from

a gorge onto a flat area below baboon escarpment. Downstream

\
of the dam sites, the ground drops away gently to eventually

merge with the ﬁ}hi plains.

N.3.5 Surface Water

There 1is a regular river gauging station (R.G.S N
3. AA. A) on the Mbagathi river some 2 km upstream of the
proposed upper Athi dam site bElow Oloonjua ridge. In
addition, there are four rainfall stations - numbers
?1.36.£D5 (Olooseos rural dcvelaorcnt centre?, 91.3G.055
(Magadi waterworks), 91.36.13/i3 (Mgcng D.o."e office) an:
91.3G6.G3S (Kiserian D.o."s Office) - spattered inside th-
catchment (map no. 9). R.G.S. 3 AA. A only gauges
(256 sqg.km) of the catchment to the dam site (map no. 9).
The remaining 3G?a of the catchment 1is unyuuged, leading to

insufficient gauged flow data for direct determination of

the reliable yield of the reservoir.

The rainfall stations have irregular rainfall records.
The following rainfall and evaporation figures were construc-

ted through the use of existing records and abstraction from

published secondary information.
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THE UPPER ATHI DAM CATCHMENT . MAP No. 8
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STATION no. 91.3S.055 (MAGAOI WATERWORKS)

1937-53

MEAN 699 MM MEDIAN 628 MM

Rainfall

—————— Evaporation
Fig. A.01 ANNUAL EVAPORATION VERSUS RAINFALL

SOURCES: Rofe Kennerd and Lapunrth (E.A) Ltd, 1982

wocjdhead, T (1966): Studies in potential
Evaporation in Kenya. Physics division,

F.A_A_F_.R.O. NAIROBI,,
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STATION NO qi it ,,

MEAN egg

Fi9- A.02

Sources:

: ANNUAL

91.36.096 (MBAGATMI, MDIGO FARM)

1962-79

MM
MEDIAN 356 WM

Rainfall

Evaporation m

evaporation versus rainfall

«°fe Kennard and Lapuorth (£>A)

Uoodhead, T (1968); Studies
potent

evaporation 1in Kenya. . . B}
P y /SiC8 0iV10iGn(
NAINnoHi
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STATION NO, 91.36.013 (NGQNG 0.0.)

1937-53

MEAN 752 MM  MEOIAN 727 MM

————— Rain fal!

Evaporation

Pip,. U.Q3 ANNUAL EVAPORATION VERSUS RAINFALL

Source: Rofe Kennard and Lgpuorth (t,A) Ltd, 1382

WOOOHEAD, T (1968) - Studies of potential

evaporation in Kenye, Physics division,

E.A»A,,f,,R,Q. t Nei-robi.
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STATION. NO. 91.36.013(KISERIAN D.O)

1962-79

MEAN Q75 MM,MEDIAN 803 MM

Rainfall

Evaporation

Fig, 4.04 ANNUAL EVAPORATION v3. RAINFALL

sources  nofe Kennard g4 Lap”ortSi (£,.£,) Ltd. 1962
woodhead, Tc (1966* - Studies of potential
evaporatlon ~nysico division,

fAK > »,,H. T
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Evaporation data }VlBhblished by Woodhead (1968) for several

stations in and around the catchment

(Dagdreti MeteoroldgicalDepartment Headquarters,

Embakasi and Agricultural

Muguga) .

tion of the

"Ngong type"

characteristics prevail

TABLE A.03:

MONTH

JAN.
FEB.

i MARCH
APRIL
MAY

; JUNE

1 JULY
AUG.
SEPT.

10CT.

" NOV.

LPEC.

; YEAR TOTAL

ALTITUDE M
]

Sources:

in Kenya,

Nairobi

Nairobi

and Kabete

and Forestry Research Station at

area.

The table below shows mean annual
The Ngong type™

in the catchment.

potential

evapora-

climatic

MONTHLY DISTRIBUTION OF MEAN ANNUAL POTENTIAL

EVAPORATION

MUGUGA

173
171
186
1A1
116
107
96
109
1A3
171
1A9
152
171A

2100

Uoodhead, T.

"NGONG TYPE"

DAGORETTI

168

166

177

1AA

125

110

97

198

137

158

1A5

15A

1689

1800

udILSQN AIRFIELD

AREA

171

181

175

125

119

117

107

116

13A

1A3

1A0

163

1691

1680

(1968) - 5tudies of potential

physics division E.A_A_F_.R.u.

Rofe Kennard & Lapworth (E.A) LTD.

173

17A

186

1A-A

120

117

107

116

1A3

170

1A9

15A

1750

2A60
j- -

evaporation

Nairobi.

Airport,

138

137

1A9

115

96

9A

86

93

11A

136

119

123

1A00

15A0
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U,U Technical and Logistical Aspects of the Upper Athi Dam
*

After careful field studies by a consulting firm, the
upper Athi catchment mas found to be the only passible source
formeeting such a demand. The upper Athi Site was found to
have greatest available water in terms of depth per unit of
area originating from the wetter upper Athi catchment (Rofe
Kennard & Lapworth (E.A) Ltd, 1982;* The other two potential
sources - Kitenkela and Stony Athi catchments - are drier and
would only produce a sufficient total run-off during periods
of higher flood flows and would probably be associated with

heavier sediment Iloads.

Two sites were considered on the Moagathi river - the
lower and upper Athi sites (map £). Tne lower Athi Site, with
an embankment some 2,5 kilometres inside- the park would Tflood
a large area of the park. The upper Athi site (upstream of
hippo pool) would have a shorter embankment and have a smaller
surface area for the same storage volume, resulting in lower
evaporation rates. Moreover, "it would also involve less
disruption to the facilities of the park and be less intrusive

visually”. (Rofe Kennard & Lapworth (E.A) Ltd, 1982).

Three schemes have been suggested for the construction
of such a dam. Here-under are preliminary layout specifications

for all the three schemes:
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Scheme 1. A dam on the Athi at Site A (@lip.. 3) to yield
26,000 rn™/d as a Tirst stage in the development of water

supplies for Athi river and whose technical specifications

are as follows:

(i) River bed elevation - 1523 n
(i) Spillway elevations*1563m, utilising a saddle
on the south bank to divert flood water into
the Kapio Valley
(iii) Crest elevation of dam - 1566m
(iv) Crest length - 374m
(v) Dam height - 3Sm (38m freeboard)
(vi) iiiater storage 35m giving 27.3 total less ‘ICij
dead storage gives 25.0 um useful storage (Rofe

Kennard and Lapworth (E.A) Ltd, 1987

Scheme 2: This involves a dam on the napio at site c
(map. 8) to yield an additional 10,500 m~/d as a secont
stage in the development and which would be implemented
as dictated by demand on the first stage. This second

phase would provide additional off-stream storage of flood

flows from the dam at siteA.fhe specifications of the

dam are:

(i) River oed elevation - 1529 m
(ii) Spillway elevation, 1563 m, the spillway being an
open channel 1into the Athi downs Lream of the Athi/

lapio confluence ond upstream of hippo pools.
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(iii) Crest elevation of dam - 1566 m

(iv) Crest length - 536 m

W) Dam height 37 m (3 m freeboard)

(i) Water storage 3U m, giving 19.2 Mm* total, Iless 1Q%
dead storage gives 17.3 Mm~ useful storage or a
combined Athi/Kapio reservoir useful storage of

*¢2.3 Mm"5. (Rofe Kennard & Lapworth (E.A.) Ltd, 1962).

The third scheme, a dam at Site B (*®P* 8)) 1is independent
of the other two and incorporates both the Athi and the Kapio
river valleys and is designed to yield approximately 36,500 m3/
day as a single stage development. Its related specifications

are:

(i) "River bed elevation - 1529 m

(ii) Spillway elevation-1563 m, being the same spillway as
that proposed for the second scheme.

Ciii) Crest elevation - 1566 m

(iv) Crest length - 662 m

w) Dam height 37 m (3 m freeboard)

(vi) Water storage 3U m giving *f9.5 Mr* total, less 105 dead
storage gives Mm* useful storage. (Rot"e Kennard &

Lapworth (E.A) Ltd, 1982).

While Scheme C is not located inside the Nairobi National
Park, it has nevertheless been included in this analysis since

it is a further stage of scheme 1.
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A.51 Land

Most
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ECONOMIC SYSTEMS

Use: Patern and Trend

of the upper Athi dam

HIGH POTENTIAL

catchment
whole of the district,

about 6.3%

ha.
ha.

ha.

ha.

lies in Ngong Division

MED I UM

25,536

7,200

12,D08B

AA,736

high and

distributed

POTENTIAL

ha .

ha.

ha.

ha.

THE DISTRIBUTION OP HIGH AND MEDIUM POTENTIAL LAND

IN THE THREE DIVISIONS OF KAJIADO DISTRICT.

of Kajiado district. Within the
medium potential land constitute
as follows:

DIVISION

Central 10,176
Loitok itok 50, A0D
figong 26,B0G
TOTAL BS,376
TABLE A.DA:

Source: Government of Kenya,

Kajiado district development plan, 19B0
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Agriculture is the main economic activity in Ngong
division. Such agriculture 1is practised by people exogenous
to the area and who have come 1in with modern farming methods.
Among the crops grown are coffee, English potatoes, maize, beans,

bananas and cabbages (Government of Kenya, Kajiado district

development plan, 1980).

Field observations have revealed two major trends uithin
the agricultural activity - intensification of production and
the physical expansion of agricultural activities into the

marginal areas and forest zones.

Intensification efforts are manifested by an increased
use of fertilisers and pesticides especially in areas where
commercial-cum-subBistence crops are being grown. Most preva-
lent are the Northern and Eastern areas (D.A.Q * Kajiado, Pers,
Comm. 1983). Physical expansion is taking place along the fringe!
of Ngong forest and in western portion of the division while

cultivation by squatters in the Ngong forest is not uncommon.

Land use analysis in Ngong division must also be seen in
the light of the prevailing population dynamics. Kajiado district
has an annual population growth rate of around 3.3% (Government
of Kenya, Kajiado district development plan, 1980) and a

population of around 11L,000 by the end of 198L.

District agricultural officer.
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It has an average population density of 7 persons per square
kilometre as per 1978 population estimates. However, this
average varies from an upper limit of 100 persons per square
kilometre in Ngon area to less than 1 person in the drier

"central and southern areas of the district. Such dynamism

(in population) for Ngong division suggests that intensifica-
tion and expansion of agricultural activities in the area are
trends that planners are going tc contend with for yet a little
longer because in absolute terms, population in the area will
continue to grow and with it new horizons in technological
investments and greater levels of motivation. In turn, it can
be speculated that such rapid growth in population and agriculture
will be paralleled by a return impact from the amount of domestic
sewage and agro-based effluents dischargee into the Mbagathi

river systear. above the | j i davezxcroc.* s use

*S
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U.6  Summary

This chapter set out to analyse certain key factors
of the proposed upper Athi darn, namely, 1its physical,
technical and socio-economic dimensions. Such analysis

uae essential in helping to facilitate a proper appraisal

of the nature of the project.

It.was pointed out that Athi River township bears
tremendous potential .for industrial growth if only a prevail-
ing acute water shortage could be alleviated through the
provision of bulk water supplies such as the proposed upper
Athi dam. It was indicated that by as near as the end of
1965, there would be a deficit of ~,578 M~A/d between total

treated water available and total treated watET demand.

The environmental setting of the proposed site was
examined in detail. The site lies within the Nairobi
National Park riverine type of vegetation dominated by
forests of Acacia. The forests are inhabited by various
wildlife species including Rhinoceroses,Leopard; ,Giraffe-
and waterbucks, among others. Baboons and hyrax inhabit

the gorge walls.

The water budget raised important revelations. It was
found impossible to determine the reliable yield of the
proposed reservoir due to the fact that only 6U% of the reser

voir catchment is presently gauged.
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The proposed site lies within the "Ngang type"™ climatic
characteristics area with evaporation levels usually rising
above rainfall levels, a factor that bears important
implications to the proposed upper Athi dam in terms of

evaporation/evapotranspiration levels»

An examination of the technical and logistical aspects
of the proposed dam indicated that the water source that was
finally chosen 1is the most viable of the three alternatives, I
only 1in its technical dimensions. The other two potential
sources - the Kitenkela and Stony Athi- are much drier and
would only produce a reliable yield during periods of seasonal
higher flood flows and would probably be associated with

heavier sediment loads.

The dam at Site A is estimated as being capable of
yielding 25.0 Mm~ useful storage. Site C, a further aevelop-
ment of Site A would yield an additional 10,500 M /d giving
a combined Athi/Kapio reservoir useful storage of 7~2.3 Mm .

Site B would yield a useful storage of AU.5 Mm

An analysis of the socio-economic systems indicated
that agriculture is the main type of land use in the

surrounding area.
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Observations revealed both intensification of production
and physical expansion of agricultural activities in

Ngong division, an ares that carries sU% of the catchment
of the dam. This bears important implications of both
sedimentation and chemical pollution of the proposed dam.
This problem is further magnified by the prevailing
population dynamics. It was finally speculated that the
prevailing rapid growth in population (3.3%) and agriculture
will be paralleled by impacts from domestic sewage and agro-

based effluents discharged into the Mbagathi river system.
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UHrPTIF? rivjz
5.0 THE UPPER ATHI DA,1 AND AGSUCImTED L-1PACTS JK

THE NATURAL 5U3-5Y5TEM

51 iNTRapucTiGiv

This chapter aims at deductively testing the hypothe-
sis that fany water resource development along the Mbagathi
river would be compatible with the ecologic stability of

Nairobi National Park™*

The chapter attempts to systematically analyse the
environmental/ecological components (and their related elements)
that might either be affected or be caused to occur, directly
or indirectly, as a result of the construction of the upper
Athi dam. The chapter then proceeds to asses the importance
of such impacts in their temporal as well as spatial dimen-
sions. OFf special importance will be the probability of
occurrence of such impacts within estimated time frames. At
the end nf this analysis, it should be possible either to

validate or reject the aforementioned hypothesis.

In the following discussion, several existing and antici-
pated characteristics and conditions have been examined.
cultural
They 1include those on physical, biologicald and purely eco-

logical dimensions.
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. The effects accruing from sedimentation have been
discussed within the wide spectrum of physical characteris-
tics, while effects on, or accruing from either the absence
or the presence of birds, terrestrial and aquatic fauna

and flora have been discussed within the sub-theme of
biological conditions and/or characteristics. Under cultural
factors, effects on tourism and related scenic appeal Df thE
area surrounding the dam have teen highlightec. Within the
ecological dimension, pollution has been identified as an
important . factor and has therefore been given corres-

ponding emphasis.

5.2 Sedimentation in inland waterways and impoundments

Sedimentation can de directly or indirectly correlated
to agricultural land use practices within the catchment of
any water body, climatic changes, soil texture, exposure of
soil to erosion through activities like forest clearing and
burning, and lax or the total absence of soil conservation

measures, among others.

Total amount of suspended sediment carried by a river,
and/or 1its tributaries may change from year to year or even
season to season due to unforeseen changes in climate, nature
of prevailing land use or due to other controlling variables.
It is difficult to . establish a rigid prediction model of

sedimentation rates due to complexities of stream flow.
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The human factor further complicates the issue largely’because
of its unpredictable dimensions and the associated very fast

rate of resource utilization (Muassco, 1982).

It may however be predicted that suspended sediment comes
down the river during periods of high rainfall intensities and
amounts and from newly denuded sub-catchments of the overall
basin (Adeniji, H.A. 1931). Such high intensities and amounts
of rainfall result in equally high discharge rates in streams
uhich are related to high suspended sediment loads. Within
"normal®™ catchments, the above relationship may.be represented

graphically as follows.

fig.54 Relationship between discharge s suspended

SEDIMENT LOAD .

Source. Wain, A S 11981 1



5.3 Sedimentation of the Upper Athi dam and its related effects

Although it is possible to ignore the issue of siltation
on very large dams covering thousands of sqg.km., it must be
adequately considered in the case of small dams like the pro-
posed one at Mbagathi. Impacts on such small impoundments
are likely to affect not only the entire impoundment but most
of its immediate environment as well. Jhis is because the
controlling variaDies in small impoundmenxs are micro and

therefore respond to very localised variations.

5.3.1 The Upset Athi catchment: An overview of the problem

As was mentioned 1in chanter four, SA% of the upper Athi
dam caxcnment lies in hgono division of Kajiaoo district with
Nairobi National Park making up the other 36% of "total catch-
ment (map no.9 ) . While Nairobi National Park enjoys legal
protection and therefore completely cutting off Agricultural
activities, it nevertheless should not be 1ignored as a

potential source of siltation in the upper Athi dam.

During periods of prolonged drought, the park plays host
to more wildlife than it can ecologically support, not to
mention hundreds of livestock that invade the park in defiance

of all legal restrictions.
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Such accentuated use has in the past left the park bare of
any ground cover, providing ideal conditions for tremendous
erosion (Wanjohi, E.Ul1., 19BU, Pers. Comm.). Moreover, it is
during such periods that the risk of bush fires within the
park 1is greatest, Ulith the cutting off of the only wildlife
dispersal area - the Kitengela - by human settlement, it is
safe to assume that the carrying capacity of Nairobi National

Park will continue to be exceeoed in future, witn the resultant

acceleration of erosion.

For the most part, Ngong division displays climatic
and pedological characteristics 1ideal for tillage agriculture,
which 1is unlike most parts of Kajiado district. Such advantages
nave continued to act as Dull factors tD immigrants anc
residentMaosei Most of the high and medium potential areas
are Tully under agriculture,while intensive pastoralism is
being carried out in the low potential areas. In general,
Ngong 1is faced with a very high population pressure - over
100 people per square kilometre, (Government of Kenya, Kajiado
district development plan, 1980) with no signs of stabiliza-

tion in the near future (Table 5.1).



Year

1979

1333

1935

1938

Th3LE 5.1

Source:
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Central Ngon g Laitok itok
div isian division division
60,5%+*+ *¢5,633 *+2, 781
75,265 57,52 53,393
I+, 3+7 S3, 63 59,601
98, 139 7*.,a*+s 69,36

KAJIADO DISTRICT POPULATION OY

DIVISION (1979-83)

Government of Kenya, Kajiado district

development plan, 198*+

Total

1*49,005

137,697

207,533

2*+1,531
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raald observations confirm thot erosion is already a
serious proalem in Mgong division. Mori, ever, so | ounsar-
vation programmes in Kajiado district have had no apparent
success. According to the 193L-83 district development plan,
sail conservation programme Aﬁ the distric twere dismal ova.-
the 7S/..j3 plan period because of 1. "Lack of knowledge on
the dangers inherent in soil erosion and the importance of
soil conservation on the part of the clientele, hen;e very
limited local participation”™; and 2. “"Insufficient funds for-

carrying out the programme ................

As yet, there is no evidence that attempts to arouse
public awareness are going to be successful, always assuming
-hey will be initiated in any case. Further, there is no
cause to believe that a substantially larger amount of r.iliey
will be made available to the district for soil conservation
programmes. The thesis that 1is being advanced here is that
soil erosion (and therefore river sedimentation) will continue
to pose a problem in the foreseable future. Any predictions

must justifiably adopt this assumption as their starting point

3.3.2 Life-span of the upper Athi dam

Man-mado lakes usually act as sedimentation tanks fa
the suspended sediments of the feeder rivers. This results in
serious loss of the lake storage capacity by as much as 3%b in

acute cases (Adenijl, H.A., 1981).
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iediment accumulation within the upper Athi impound-
ment 1is likely to take two forms. Fine sediment derived
from soil erosion in the catchment would he carried into
the reservoir and settled over the whole basin. OsConoly
the incoming streams transport cabbies and boulders during
periods of high water velocity in floods (Rofe Kennard and
Lapworth . (E.A) LTD., 1932) Such material 1is likely
to accumulate at the points of inflow to the reservoir,
where velocities are reduced as the incoming streams merge

into deeper water.

Consultants commissioned to undertake feasibility
studies have estimated that sedimentation would not occupy
more than 10% of the total reservoir volume (h.h.L (E.A) LTD.
1932) and that the impoundment would have an economic life-
span of approximately 3 years. 3uch assumptions are in tine
very least misleading in that they fail to take into account
the turbulent economic and social environments of Mgong

divisions.

Ten academic and professional specialists interviewed
by this author were cf the opinion that the reservoir was
likely to have 30% - 35 % deadweight after the first 3-12

years of operation.
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The respondents further confirmed that even in the best
of situations, such a small reservoir would normally be
economically functional for a period of between 23 to

27 years at most (fig. 5.2). Other statistics for the

lifespan variable were

mean = 2**.B years
median = 25 years.
KEY
32

5ee Aneendix £

Gtu*stionnairo
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Table 5.2 shows the estimated probabilities (marginal)
of occurrence of the predicted event '"change of economic Ilif

sq@n from U3 to between 23 at.d 27 years".

tdhile the estimates belou must be looked upon with
reservations due tc un obvious blue in sampling and the
unpredictable nature of the problem, it can be concluded ~*
that it has to a very large extent been collaborated by the

discussion in section 5.3.1

Tabic 5.2: Estimeted marginal piebebil;tis5 cf wcz Irr

- N
of a reducticn in lifespan cr % uppa ™ M4
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An analysis of the above estimates and information
immediately bring three facts to light; one, that sedimenta-
tion will be a serious problem in the impoundment; two, that
the lifeapen of the impoundment will be shcrtened due to sedi-
mentation, end three, that while the probability of such an
event might not be very easy to arrive at, an estimate of

between 0.ACL and 0.70 can be justified.

5.3.3 Economic Value of Sediment

Elsewhere in the world, impoundment sediment has great
potential as a raw material of potential value. Cepending on
its source such sediment might be used for et leaei some of
the purposes to wuict these materials ere commonly put C"-oenij
A, 1-EI). However retrieval methods are tcc expensive nor
purthermore, the limiter! qi iy, c<V the resource night n--
justify the development or ways and means of exploiting it.
Even assuming it were possible, none of the material likely to
r'rv’ its way inlo the reservoir 1is in short supply elsewhere
in Kenya end at 8 negligible cost. It is therefore being
concluded that ~unh siltetion in the Upper Pthi dam would only

havp negative attributes both to itself and its environment.
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5.U Biological implications of the upper Athi dam

Many impacts from water impoundment actions
occur on floral, faunal and bird species that are
components of the biological environment within and
adjacent to the project areas. They are however difficult
to discern due to the complexity and interconnectedness
of the various subsystems of the biological systenm
(Porter, A.L., et al, 19SC} . General 1impccxs or. tr.e
biological environment are related to changes in
community types and their geographical distribution
(Canter, L.U., 1977). Technological intrusions may
directly or indirectly affect the numbers, distribution
and condixions of life forms. 1However, effects on the
habitats of life forms have mere significant Effecxs on
life forms (Porter ,A.L., et al, 13B3) over the long
term. This 1is because while life forms are highly
adaptive to external stimuli, a total change in habitat
from factors other than natural succession are difficult
to adapt to due to the unpredictable and uncertain nature
of the new habitat. Discussions in this section therefore

lay more emphasis ON the impacts dll life forms from a

change in their habitat.

5.~1 Implications on the bird populations of the

Mbagathi riverine forests.

It is now generally assumed that the ’advantage* of
a diversity of species lies in increased stability.



The greater the gene pool, the greater the adaptation
potential of species (Odum, E.P., 1969).

The Mbagathi riverine forests are characterised
by a wide diversity of bird species which inhabit
either the trees or forest floor. During field excur
sions, the following bird species were identified

within thE forests:

1. Grey Kestrel

2. Martial eagle

3. African Goshawk
Grey-wing francolin

5. Red-necked spurfowl

6. Yellow-necked spurfowl

7. Thick kneed plover

a. Hamerkop

@« Heron

10. Secretary bird

11. Spekes weaver

12. Masked weaver

13. Grey-headed social weaver

This list consists of species that were readily
identifiable and is only a small proportion of the
entire species population of the riverine forests of

Nairobi National Pari™".



The riverine forests play three key functions towards
the ultimate survival of the bird species. First, the
numerous Tlowering plants provide food in the form of
seeds and invading/resident insects to the birds. Casual
observations indicated that most of the species hardly get
out of the riverine forests in search of food since there
is plenty of food within the habitat. Further, the ground
surface provide”ood to birds that normally feed on micro-

organisms on the ground floor.

Secondly, the forests provide escape cover to some
species both from predation by larger birds and from
unnecessary human interference especially to shy and
retiring birds like the Red-necked spurfowl (Angwin, J.,

1968).

Lastly, and perhaps of greatest importance, the Tforests
provide ideal breeding and reproduction facilities to a
wide variety of bird species. The distribution of some of
the birds like the Pioceus (weaver) species is highly clumped
and breeding occurs within limited and clumped spatial
boundaries (Lack, 0., 1971). Other birds exhibit high levels
in territoriality - the Hamerkop, the plover, the Kestrel
and the -agle, to name a few - end it is to these group

that attention is focused
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The securing of a territory by a bird species is part
of a process which, 1in order to insure success to the
individual in the attainment of reproduction, has been

greduelly evolved to meet the exigencies of diverse

circumstances.

Normally, the male of a territorial species of bird
will “carve out®™ a definite area of its habitat (territory”
and derend it eceinet ether males of the same species et the
start of the breeding season (Odum, E.P.,- 1969). A male that
is successful in hdding its lend has e high probability of
mating end nesting, while a bird that is unable to establish

such a territory will most likely not. breed (Mac Arthur, R_H.

3nd 0.bI. , 1961). In such instances, denteity will be reduced
0" held ir cher «c¢ the competitive action - iredecuete
territory.

It is apparent that, the destruction of the riverine
vegetation through inundation would displace numerous species
"hich depend nn the pore*“te ™or the provision of ell the
three amenities discussed above. The 1issue then is whether
cip.ilsr habitats are present elsewhere in the psrk end in
sufricient Quantities. Map. 7 indicates that riverine fore”is
-te found in smell pockets along the few waterways in the perk,
™"-lie displaced ~"proles would 1initially try to rehabilitate
themselves elsewhere, it should be important, to print out thr»

the numbers that can be absorbed in alternative habitotr will

he held in check by the
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competitive action of territorial behaviour in most of the
species since they would be invading territories that have
been “staked outl by other species elsewhere. Most of the
displaced species would eventually migrate to suitable
habitats elsehwere, implying that the park would lose some
of the diversity and number of birds. Fig*.5.3 shows the
estimated time frames of the disappearance of such species

from the park.

KEY

See Appendix £

occurrence (years )

interval

Time

Questionnaire

Fig. 5.3 Temporal estimates of dlsappearance of speciis
from Nairobi National Park after construction of

the dam.

Source: Fieldwork data, 1383
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The figure shows that while the initial estimates
Jjf the occurrence varied between after 1 to U years, the
final iteration narrowed the margin to between 1 and 3
years with 63“ of the respondents estimating the event

occurring in the second year of inundation.

Table 5.3 shaw3 the estimated (marginal) probabilities
of occurrence of the event vElimination of species from the

park *.

haspondent Estimated
number probabili
of occurs

3.9

*? 3.a

3 0.6

3.7

5 3.9

G 0.9

7 0.7

6 0.9

9 3.9

10 3.5

mean p (i) ~ 0.7)

median p (). 0.G
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The species to be displaced "obviously have ecological
and biological value. LJhat is not very apparent 1is whether
tftey also have any aesthetic value to the park. During
field visits, no observations were made of the riverinel

forest bird species being life forms of any special signifi-

cance to the park visitors.

The 1inundation is likely to lead to a more positive
aspect as far as birds "are concerned. Uith any inundation
comes about the invasion of the habitat "by ns*. life forms
which are better suited to the new environment. One of the
life forms that is most likely to inhabit the impoundment

after some duration 1is aquatic bird species.

\

Elsewhere in the country, aquatic birds have cro 1idé&d
a basis far bird-~atchirg and phots~rsc"-y-based tourism.

typical examples are lakes Nakuru, Dogoris and Wamnsrok.

1
There i. no reason why substantial numbers 0° water birds
should not inhabit the Upper Atui dam, und specially in vi
of the fact that half of the dam would lie within Nairobi

National Park where any wildlife enjoys 1sg 1 pistecticn.

Pisld > jgetions Treveulc

uet ior of dgjatic Yirew % h :If

he prebebili bj wl Hwco: rmcc rar. -y
hi 'ig. 5.uU shows the response. Jostion t

event is XwhExy vU JLLwa

‘ties on WLLI Xwl» " tHE& zvent.



interval of occurrence (years).

ime

~ig. 5.

Source:

N
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KEY

Temporal estimates of introduction of aquatic bird""

Species after

fieldwork, data,

inundation.

19fi13
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There was a general concensus that the occupation
by such birds would occur between the third and fifth years
after micro-organisms and vertebrates ideal as bird
feed are established. of the responses estimated the
introduction of such species taking place within the

fourth year after inundation.

In this stud,, the researcher uculd like tc put it
that the introduction of aquatic birds into the reservoir
would be of more economic benefit to thE park than the
present bird species and that as far as available informa-
tion indicates, Ecological 1impacts from the displacement
of present bird species®™ are hardly Or any cm sequence
unless tsey interact with other systems tc produce systemic

srfects.



Respondent Estimated
number probability

of occurrence

1 0.9
2 0.9
L 4 . 0.9
k «0.6
5 0.9
6 0.9
7 0.6

0.3
c 0.6
10 0.9

Mean = 0.66

Median = 0.90

Table 5.*: Marginal probabilities of occurrence of
introduction of aquatic bird species into

the reservoir.

Sourc e: Fieldwork data, 1953.
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5{“:2 Biological implications on terrestrial fauna

ThE 1inundation of the three gorges by the Upper
Athi dam will affect both the resident and non-resident
faunal species in many ways, chief among which include
elimination of grazing and browsing ground, displacement
of resident wildlife species, elimination of shade and
cover (both breeding and escape), reduced animal range snc
disruption of migratory patterns. Xos: of the abcvE effects
will occur even as the reservoir is filling up while the rest
will take place immediately thereafter. While all the above
impacts are important in their own ways, it is their combined
effects on the carrying capacity of Nairobi National Park that
is of greater consequence to the ecolo.gic stability of

the park and which forms the fcrus of this discussion.

The term carrying capacity has been used elsewhere
in this study to refer to the maximum intensity of use an
area will continously support under a management programme
without 1inducing a degradation 1in the environment. The
peak biomass of animals in Nairobi National Park has been
estimated at 12,775 kg/sqg.km (Foster and Coe, 1966). During
the drought of 1960-61 there was a mortality which reduced
the biomass to around 7,15*+ kg/sq. km (56,0. It has been
estimated that during such times, slightly over *(h of total
biomass (or more than 2,800 kg/sq.km) resides 1in the riverine
forests and thickets (Haraba M. Pers. Comm., 1933). Even
during normal seasons, between 20/ anu 30/ of total biomass/

sq.-km 1is normally resident in the river valleys (Wanjohi, E.f

Pers. Comm., 198*+).
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According to Foster and Coe (1968), the provision of
water by construction of dams does not significantly affect
the carrying capacity of the park because water supply has
never been limited in the area even in times of draught; the
carrying capacity is more likely related to the quantity and
quality of forage during the dry season (Taiti, S.J., 1979).
It uce ce=n roser.-ed that during dry periods, it is only
along river valleys that is to be found green, palataole
and nutritious vegetation, hence the increased biomass during
auch periods. In the researcher®s observation, over 50% of
total biomass of animals in the park were using the riverine
vegetation as a permanent source of grazing and browsing
during the 1983/8*+ draught. This would imply that at least
25% of biomass (kg/sq.km) occupied the area under threat of

inundation or its immediate environment.

An over-view of the above discussion indicates that with
inundation of the proposed site, the parks carrying capacity
would be exceeded by between 1D% and 15% during non-drought
periods and by as much as 25% during drought periods. In this
situation, the total biomass of animals 1is important only in
a drought situation since excess biomass during non-drought
periods can always be absorbed by the Kitengela area so long as
it remains accessible to wildlife. The truth is that during
drought situations, Nairobi National Park cannot support the
large herds of plains game that migrate into the park even

without inundation, not to mention the resident animal populations
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Inundation of one of the critical dry season habitats will

lead to a serious stress on the carrying capacity of

obviously
mechanisms such as

the park as well as to other biological
This then raises the issue as to whether

Park would survive as a viable ecologic
inundation of the Mbagathi, Mokoyeti and
immediate environments by the proposed

reproduction.
Nairobi National
unit after the
Sosion gorges and their
Upper Athi dam.

5.5 shows the time estimates of such a stress

Fig.
while table 5.5 shows the estimated probabi-

after inundation
lities of occurrence of such stress to the ecology of the

park .



Pesponden t Estimated

number Probability

of occurrence

0.7

0.6

0.9

1.0

5 0.9

6 0.7

7 0.8

6 0.8

9 G.8

10 1.3
Mean = 0.82
Median = 0.80

Table 5.5: Estimated probabilities of occurrence of inducement

of stress on the ecology of Nairobi National Park.

sourcee Fieldwork data, 1983



1A6

5.A.3 Proliferation of aquatic faunal 9pecles

At present, aquatic mammals are largely represented
by the hippopotamusspecies. While animal censuses have
not succeeded in establishing the correct number of hippos
in Nairobi National Park, estimates (LJanjohi, E. Pers.
Comm., (19QA) put the figure at between 10 and 12 animals.
Most of the animals inhabit hippo pools while one or two

inhabit small dams inside the park periodically.

The first thing that becomes clear is that the water
levels at hippo pools are bound to become lower after the
construction of the reservoir has been effected since the

pools are situated a few metres downstream of the proposed

site.

At the moment, it would seem liKe the absence of
sufficient suitable habitats 1is one of the limiting factors
inhibiting the noticeable increase in numbers of the
hippos since Tield observations over time indicate that the
recruitment rate is rather low (Karaba, M. Pers. Comm.,
1983). With the construction of the Upper Athi dam, it can
be expected that the populations should normally increase
since their habitat will in effect be expanded. While
such an ’explosion® in population is in itself of no
major consequence, 1its implications to the ecology of the

park and to adjacent land-use are of more importance.
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Hippos are selective and fairly intensive feeders and
require large amounts of grassy green vegetation (Kormondy,
E.J., 1969). While it can be assumed that the upper Athi
damfs environment should be free of wildlife during the day
due to human presence, the same cannot be 3aid to be true at
night. Due to higher aoil moisture contents around the dam
through infiltration, lush green vegetation would be expected
to flourish within the environment, a situation that is likely
to attract large numbers of grazers and browsers during the
night. Green nutritious vegetation around the dam 1is bound to
become a periodical occurrence and by no means not restricted

to the hippos alone.

Such multiutilization can only lead to one possible
eventuality - the increased hippo population is likely to
wander further into the Kitengela in search of forage, an area
that is currently the centre of great agricultural interest and
especially with the prevailing speculation that the construction
of thE dam would likely lead to the opening up of new dimensions
in agriculture within its environment ( personal Tield

observation, 1980.



N Immediate landowners informally interviewed by this researcher
indicated that with the presence of a reliable water supply,

they would most likely engage _ in horticulture (to

supply the mushrooming trading centres in the area) if the

water body were to effectively restrict wildlife in Nairobi

National Park. It must therefore be stated that an increased

hippo population would only heighten the prevailing wildlife/

man."land use conflict in the Kitengela.

In addition, it can be assumed that since man has more
often thar not emerged the winner in such .conflicts, such a
hippo population would eventually have to be contained within
the boundaries of the park, further increasing the stress on

the vegetation in the park as discussed elsewhere in this chapter.

While it may effectively be argued that" the effects on
the vegetation from such sn increased population are likely
t be minimal, it makes it clearer to emphasize that the
issue at stake 1is not essentially that of numbers but Df the
quality of the environment upon which the existence of all
life forms is ultimately based. Fig, 5,6 shows the temporal
estimates of occurrence of hfeightened land use conflicts from
an increased hippo population while table 5,6 shows probabi-

lities of occurrence of the same



of occurrence ( years

interval

Time

eig* 5,6:

Source:

Questionnaire

Temporal

estimates of

land-use conflicts

Fieldwork data, 1983

KEY

occurrence of

intensified
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Respondent estimated

number probability

of occurrence

1 0.6
2
3 0.6
4 0.7
5 0.5
6 0.5
7 0«4
0.6
9 Q-k
10 0.5
1ean = 0.55
Median = 0.55
Table 5.6 Estimated probabilities of occurrence of

heightened land-use conflicts.

Source: Fieldwork data, 1953.
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Emeroent macrophyte populations:

Their problems and benefits
1 i
New water bodies create new ecological conditions that
favour rapid establishment of a variety of aquatic flora.
Such macrophytes form an essential component of dynamic
aquatic ecosystems although at times their emergence, distri-
bution and abundance may be incompatible with other human

activities related to the use of the affected water body.

The impoundment of any free-flowing waterway has one
general effect. The initial inundation of the riverine
vegetation and rich valley bottom soil (from abundant humus)
brings about an immediate eutrophication which normally
stimulates the growth of floating vegetation. Later, as the
chemical and physical conditions of the impoundment stabilise*
the pulse of eutrophication declines and a more normal succes-
sion of submerged and floating flora is evident (Adeniji, HZ*A.,
1981). It is such instant succession in man-made lakes that has

constantly posed potential problems with aquatic weeds.

The rates of such einstant* eutrophication vary with
some impoundments exhibiting very obvious changes while in others,
the change is less dramatic. In some man-made lakes like Kariba
and Volta, there was an initial rapid growth of floating and
submerged species which persisted for several years before quickly

declining to an insignificant coverage (Adeniji, H.A_., 1981).
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The length of time it takes for macrophytes to
establish themselves varies from impoundment to impound-
ment depending on water chemistry, retention time, wave
action and depth of the reservoir, among others. After
careful consideration of some or all of the above factors,
it uas estimated that the establishment of macrophytes

within the upper Athi dam would occur between the third

and fourth years after inundation. Fig, 5.6 shows rhe
time estimate of establishment of macrophytes into the

upper Athi reservoir.

N"ig. 5.6 Time estimates of establishment of macrophytes

in the upper Athi reservoir

» .erdwaxk let*:..
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The upper Athi reservoir is expected to exhibit very dynamic
productivity rates even after the time when most impoundments
normally stabilise. This will be due to an inter-play of several

factors:

1 Unlike 1in most reservoirs, the proposed Upper Athi dam is to

ke located in a catchment basin where pollution is a relatively

rell phenomenon and is in factin its infancy. It is e*pected that
pollution levels will steadily increase with increased developments
in the catchment basin. Toxic substances from fertilisers (nitrogen
and phosphorus based) and pesticides used in agricultural crop
development and protection are bound to significantly increase the

nutrient levels of the lake.

2. The frequent low flows are bound to worsen the above problems

by failing to provide adequate dilution; anc

3. The extremely nigh temperatures and evapotranspiration rates

are likely to concentrate the toxic substance even further.

Aquatic Tflora in itself is of little concern unless and until
it is identified with the problem of eutrophication and the related
problem of aquatic weeds. In this instance, the term ‘weed* Iis
relative and varies from locality to locality and the use to which
the "infestedl water body 1is put . In general, it refers to any
Plant that grows where it is no; wanted and which 1is not under any

form of beneficial utilization (Mwassco, 1982).
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Problems associated with aquatic flora uill be uide and
varied. On the one hand, such vegetation uill trap sediments,
further increasing the problem of siltation of the reservoir.
Such trapped sediments uould normally be mineralised in the
receiving environment and the nutritive elements resulting
from this mineralization uould greatly stimulate further plant
production. This excessive productioh uould especially be
critical uere it to involve some species uhich exhibit rapid
rates of grouth. For example, 5alvinia molesta in Lake Merits
dE)ubIed its leaves every 8-12 days uhile Eichcmia crassipes
has been knoun to double its leaves every 12-15 days (Muassco,
1922). (The observation of Salvinia traces along Mbagathi rivEil
t, tuc researcher, therefore poses serious implications for
the upper Athi dam). Such rapid production rates wuould be

further cutrophication.
hie nich r- - ance to the productivit,
i levels aquaculture,
bility and the presence
es. £hiiE definite
Flp yjif £u the non-
availability of several water chemistry variabler, u:a PwW—
zr expe"rts agreed that the creation aT alien tastes and odours
and the rendering af uater impotable uould aacur around the

2th. year after inundation.
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This figure uas arrived at after careful consideration

and projections of changes in causal factors - land use
L
urbanization and industrialization - in the catchment using

the available information.

In conclusion and in view of the, above discussion, it
would be appropriate to hold the vieu that the introduction 'j
of aquatic flora into the Upper Athi reservoir will result
in critical biological problems as uiil be manifested by
eutrophication, sedinert-atian, de-oxygenation an_ general

water pollution.

€5 Partial test of hypothesis on”

It uas hypothesised that the proposed Upper Athi dam
would not lead to deterioration of the park®s Geologic srvirrr
cent. In this chapter,eeva.ial events ho.e beer predicted to

with varying leg* %= 0" press P T"-sst arc:

(1) filtaticn cf the dam. It uas sho”n that even without the
dam, the park®s carrying capacity uill in future continue to b
exceeded due to the closure orn the Kitengala and the massive
migration of livestock into the par!™ durirg draught periods.
It oaa indiootsd that increaood locals oM cultivation in the

dame catchment coupled with clack soil cor,servation measures

,ill in future lead to massive aroi f the park.
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This erosion from both the park and the rest of the
catchment was predicted to reduce the lifespan of the dam

from 43 to 23-27 years.
(ii) Avifauna

It was predicted with a lot of certainty chat
inundation would immediately lead to a loss in diversity
bird species. This would however be favourably balanced
by the introduction of aquatic bird species which would
provide the basis for currently absent bird watching and
photography—based tourism. This would however reduce the
wildlife species diversity around the park due to human

interference, an action that is ecologically not acceptable.

(iii) Terrestrial fauna

It was predicted that the following events related

to the fauna of the park would occur:

() Inundation would lead to elimination of grazing

and browsing “ground;

(b) It would also displace several wildlife species
which would consequently move into the rest of the

park;, and

(©) Inundation would result in the loss of cover
(breeding and shade) leading to a disruption

in reproduction patrerns for some species-



157

It uias ahoun that events (a) and Cb) mould lead to a
stress in the carrying capacity of the park. The capacity
would be exceeded by 10-15% during non-drought periods and
by as much as 25% during drought periods. This would inevi-
tably lead to a degradation of the parks ecological systen,

and the park would no longer survive as a viable ecological

uni t.
Civ) Aquatic Tfauna

The impoundment would result in the population explosion
of the hippopotami species. Being intensive feeders, it was

argued that the increased papulation would quickly denude any
vegetation in the vicinity of the dam, not to mention a

tremendous increase in huiman/wildlife conflict in the Kitengela.

Ccv) Emergence of a macrophytic population

It is without doubt that impoundment will cause the
immediate emergence of submerged and floating aquatic species.
This emergence will lead to problems of eutrophication, aquatic
weeds, siltation and water potability, among others. These
problems bear ecological significance to the rest of the park

since the dam would only be a part of a larger ecosystem.

Predicted events 1,3, and 5 have been shown to directly
lead to a degradation in the parks ecologic system while predic-

ted event 2 is indirectly related.
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It has been partially proved through inference that the

proposed upper Athi dam would inevitably lead to a deteriora-
tion of the park*s various ecologic subsystems, We may therefore
reject the null hypothesis and accept the alternative hypothesis

that:

ANY WATER RESOURCE DEVELOPMENT ALONG THE MBAGATHI RIVER

WOULD BE INCOMPATIBLE WITH THE ECOLOGIC STABILITY OF NAIROBI

NATIONAL PARKe

5.6 Summary

This chapter set out to examine the environmental/
ecological components of the Nairobi National Park that might
either be affected or caused to occur as a result of the
construction of the Upper Athi dam. Such impacts were

assessed in their temporal as well as spatial dimensions.

Sedimentation of the reservoir was found to be an
important component of the reservoir due to the rapidly
changing nature of land-use within the catchment. It was
predicted that the lifespan of the dam would be shortened

by as much as 20 years due to sedimentation.
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It mas further predicted that mhile the dam mould
displace numerous bird species inhabiting the forests 1in
the gorges, a more positive aspect is that the impound-
ment mould most likely be invaded by various aquatic bird
species, thereby promoting bird-matching and photography

based tourism in Nairobi National Park,

An important prediction mas related to the effects on
the carrying capacity of Nairobi National Park* It mas shomn
that the carrying capacity of the park mould be exceeded by
10-15% during non-drought periods and by as much as 25%
during drought periods due to the inundation of important
dry season grazing and bromsing grounds. The problem mould be
further heightened by a population explosion of the hipocpatami

species due to the presence of ideal breeding conditions.

An eminent emergence of a macrophytic population mas
predicted. It mas stressed that such emergence mould lead to
problems of eutrophication, aquatic meeds, siltation and mater

potability, among others.

After careful inferential analysis of all those variables
it mas found necessary to reject the null hypothesis and

accept the alternative hypothesis.



CHAPTER SIX

THE UPPER ATHI DAV: "RELATED EOCTAL ATID EECRORTC

perceptions of RAInacT rational PARK VISITORS

INTRODUCTION

This chapter aims at tasting two hypotheses. The first
cne is that "1evels of sotisfaction achieved during visits int;
Nairobi Rational Park and willingness by visitors to pay
mere for park entrance charges are statistically independent"
uhilE th. second one is that "there ia no relationship between
effecting construction cf the Upper Athi dan and anticipated
changes/increases in visiting frequencies into Nairobi

Rational Park”.

"he chapter attempts to analyse the personal characterise
tics af visitors to Nairobi Rational Park and their visiting
patterns within the park. Major Tfactors of attraction have
been examined 1in relation to visiting characteristics and
hare specifically, the intensity of utilization of areas
bearing sudh attractions. The chapter then proceeds to examine
the perceptions of Nairobi Rational Park Visitors towards the
proposed upper Athi dam al”ong the Mbagathi river and its
potential influence on their visiting characteristics. At
the end of this discussion, it should be passible to either

validate or reject the aforementioned two hypotheses.
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In the fTollowing discussion, several socia-econoaic
dimensions of Nairobi National Park and 1its visitors have
been examined. Frequency of visits and their adequacy
together with factors controlling (regulating) such frequen-
cies have been discussed within the broad spectrum of
visitor characteristics, while reasons prompting such
visits, levels of satisfaction achieved during such visits,
areas of major interest and their perception on the adequacy
or inadequacy of amenities offered within the park have

been used to assess the visit characteristics.

A discussion based on the perceptions of Nairobi
National Park visitors towards the aesthetic and ecological/
environmental value of the park with particular reference
to the area in and around Mokoyeti, Sosian and Mbagathi
gorges fallows. This is then related to visitor s" willing-
ness to accommodate the proposed physical changes witiiin
the park and their perceptions on the role of such a
structure to the enhancement or otherwise of the aesthetic
and ecological/environmental quality of the park systea.
This discussion is important in that it reveals the future role
of the proposed U pper Athi dam towards the economic and
social utility of Nairobi National Park and its ability to
remain a viable income-generating and recreational enter-

prise.



.l Characteristics cg Nair-hi Notional Park Visitors

\
As mentioned earlier, the study ccnccr.trctcd an visitare

uhc tad attained resident status in this country and

especially these whe had continausly stayed here for nore

than six renths. The ratio sf citizen tc resident vieitar

uss 3:1, respec"tively. This biased stand was taken primarily
because cXZ the erratic nature cf the tcurisn industry. Coing
car.trolled by factors which are to a very large extent exogenous
tc the country, for example, global economic and political
trends, shifts in preference to other tourism-offering areas
among others, there is no reason to believe that thE prevailing
influx of tourists is likely to continue into the future.

This study has consequently adopted the view that any long |
term claming fori™lairobi fiatlonal Park must essentially be
based on tha feelings, perceptions and preferences of those

who are likely to continue availing themselves of the amenity
in future regardless of ghanges in global trends, namEly,

the residents.

Located at the "door step* cf a major city which 1is also
the centre of National political, economic and social activities,
Nairobi National Park has in the past offered and continues

to offer an ideal retreat from the hustles of the city.
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This popularity was demonstrated by responses to e
guestion asking for an approximation of the frequencies
of visits to the park in a year from 80 selected respon-
dents. Table 6.1 shows responses to the question “‘roughly
how many times do you visit this park 1in a year?-". Among
the GD people interviewed, £*1.25% on average vi3it the park
after every 3-6 months,while 37.75% on average visit the
park after every 1.5 to 2.5 months. This iamplies chat 79%
do, on average visit Nairobi National Park between 2 and 7

times in a year.

It was revealing to note that even with the high
frequency of visits, a high proportion of the respondents
felt that they were not visiting the park as often as they

would have liked to (Table 6.2).

Jf the respondents who felt that they ware not visiting
the park as often as they would have liked to, 11.25% felt
that more visits would be too expensive., 13.75 were of the
opinion that more visits would be too time consuming, 28.75%
felt that more visits were hindered by the fact that the
park was lacking in a wider variety of attractions hence
the risk of monotony, whila 1.25% gave other reasons. These
findings are important in that they highlight the fact that
a.wider variety of attractions is needed in the park if it
has to continue possessing a distinct advantage of other

wildlife sanctuaries.
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ftpprox irnate Numb er % of
number of times of responses
visited iIn a responses
year
a 10.30
1 -2
3 - F 33 .25
5-6 27 33.75
7 or more 12 15.33
Total an 100.30

Table 6.1:* Frequencies of visits, into Nairobi National Park
Field ucrk data, 1983.

Responses on Frequencies of visits CtimeS/year
whether total *
visits In a year *

ere adequate T -2

i 3 - ¥ 5-6 7 or
nor &
Yes 3 16
NO 5 e 17
Total

"Table 6.2: Crosstabulation of responses on frequencies of visits

into Nairobi National Park and the adequacy or

inadequacy of such visits.

Source: Fieldwork data, 1983
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Jhether such 2 diversification nay be achieved partly through
:hs construction cf the Upper Athi d2n has bean discussed else-

where in this chapter.

The above information on Factors controlling frequency of
,-Siti> made important revelations uhen crosst2bulated
uith levels o~ satisfaction achieved during particular visits

into Paired! National Park uhen the questionnaire was administered

»

(table 6.3)
Levels of Factors controlling frequency of Turb ¥
I satisfaction visits. o
Economic Time Lack of others
constraint attractions
very 11 2 | 13
satisfied (11.11) (16. 18) (13.00
satisfied U 2 a 1 15 3L *
(LL.LO (18.18) (30 78) (1.00)
issatisfied 3 5 11 - 19 =*3
(33.33) (L5.L5) (0.83)
very 1 2 1 k 9
dissatisfied (11.11) (18.18) (0 35)
Total 100
KEY
2 = Actual number of responses
(11.11) = Percentage of responses Tor that variable

Table 6.3: Cross tabulation of responses on levels of satisfaction

achieved and factors controlling frequency of visits.
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Far example, *+7.33% of all the people who felt that
they would visit the park more often were it not for its
low diversity of attractions were dissatisfied with this
particular visit that they had made as compared to 3*+.78%
who were satisfied with what they had experienced during
this visit. Only 13.0*+% felt very satisfied with their
experiences of the day. These statistics are a clear indi-
cation that Nairobi National Park is lacking in attractions
and paints to the need to diversify the range of activities

in the park.

6.3 \Jisi tor Use of Nairobi National Park

There are various reasons that attract visitors to
Nairobi National Park. The Park is deemed to have the largest
number of animals per km*- (Karaba, M., Pers. Comm. 1930 vinich
are easily observable due to the relatively flat and unobstruc-
ted terrain. In the sample, the wide diversity in wildlife
was the leading factor in the attraction of visitors to the
Park (26.25% of the total sample papulation indicated that they
had visited the park to admire wildlife (table 6 .*). Photo-

graphy, which 1is in any case related to wildlife viewing was

ranked second with 23.75%.

Love for scenery 1is another factor that attracts
visitors to Nairobi National Park. While most, of the Western,
Central and Eastern areas of the park have monotonous terrain,
the Mbagathi valley and the neighbouring rolLing hills vfi the
Kitengela tn the south of the park are s major source of

attract ion.
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~— nbL~ Eiz—--z1 h Ja+t1r CW2 - —rennnd’ - TUl
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the resparse that they had chosen the park as an area cf

Oi—1u due to its scenic appeal. The discrepancy between these

VAN
X _ Olhgirgs ran be parly explained by the Faet wWLE 0%

. Ne i -
earpie had oniy sd.&i residents. It would be incai<; “evalik®
\ .
- s fFp W', u -
ts believe %423.Y .. the nen residents 558,

previously kne~n sf the scenic appeal sf the Baik. D Saf.;
tabul ation af t'12 rca::nz prampting visits tG the “gtk and

reepsr.sE -an whether the visits were bs-r.g Jr.d_rtaken as iften

es tne visiters would have wanted te r:\Zt¢s5u -~ T ¢7'C

~0s- 3 rs c" tbs rclc played by the scenic appeal of tbs

tabards the? attraction nO visiters (table £.5).

N FaXaN i

a- «-r visited the park due ts s* ESEerir

~ «r ts . ler
Ul _alL =»1 U a- i

ften as =¥ y aculd liked ts, at"ils 5-/. a, -hc a

pcople— aha had came ts admire wildlife tus vi-iuS u*y
made within the year wer & inadequate. The abevs fTindings
underscore the importance cf sscnii beauty in the park®s
scsrst.is and ssrial systems and la

cf %aintaining or enhancing thE sc

tlatisnal Park.

»
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Reasons that prompted this visit number of %
responses
hilling of boredom * 5
Recreation 12 15
Love Tfor the scenery 13 22.5
Photography 19 23.75
Admiration of wildlife 21 26 <5
To overcame urban stress 3 7.5
Total 80 100

Table S.U: Reasons prompting the choiceof the park

as an area of visit.

Source: Fieldwork data, 1903.
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Table 6.5: Cross tabulation of reasons prompting visits into the

Park and percieved adequacy or inadequacy of

number of visits in a year.

-ourcs: Fieldwork data, 1
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The r2S23rch2r has frequently witnessed several people
alight from their vehicles at the observation point on the
rim of the Mbagathi gorge during the last minutes of the

to witness the sunset eclipse the hills of the Kitengela.

day
This has become an area of over-use during the evening where
sometimes cro.ds of upto 20 people are to oe found in the

" ~ m =~ ter~icn "soak."™ i~ t*e captivating

oeauty of the gorge at sunset", as one visitor put it to the

auther.

When visitors enter the park, they generally follow the

tarmac road to Narogoman dam (Appendix G), then to the central

fiat area of the park where game is easily available. Field

observations indicate that an estimated 80% of the vehicles

gc directly or indirectly to this central area; and even

higher percentage then hurriedly follow on to the walking

orail around hippo pools in the south-east. The sample

indicated little or no use of the forest area iIn the west and

the Northern sector with its sometimes impassable black cotton

soils ( Map no. 6).

The above findings draw important dimensions to the

siting of the upper Athi dam. It would be located within part

of the central-southern circuit, an area that has so far

provided the only attraction and is most likely going to

continue playing that role in future. The implication here

is that an esfimated 80% or more of the vehicles would

directly or indirectly come into contact with the dam.
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Whether the dam would play an enhancing or inhibiting role
is critical to determine and an attempt to do 30 has bean

undertaken in the next sectio.n.

One might say that Nairobi National Park is losing
its popularity. Such a statement is supported by annual
visitor returns (Table 3.,1) and the sample response on levels
of satisfaction achieved during visits when the questionnaire

was answered (table 6.6).

Levels of satisfaction Number %

very satisfied 15 18.75
sati3fled 27 33.75
Dissatisfied 29 35.25

Very dissatisfied

Table 6.6: Levels of satisfaction achieved by Nairobi

National Park visitors.

source-: Fieldwork data, 1903.
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One of the reasons mas seen to have been the narrow
range of attractions within the park (table 6.3). This

information was further collaborated by revelations of a

cross-tabulation between levels of satisfaction achieved

and purpose of visit into the park (table 6.7).

The table shows that those visitors who had been attracted

by a specific tangible commodity like wildlife had higher

satisfaction levels while those who had been attracted by

sometimes indefinable and intangible commodities such as

scenery and recreation experienced lower levels of satisfaction.

For example, a total of 66.7% of those who had come to admire

wildlife were either satisfied or very satisfied as opposed to

only ~2_.1% and 36.9% of those who had come for photography and

love for scenery respectively.

On the other had, only 33.3% of those who had come to

admire wildlife were either dissatisfied and/or very dis-

satisfied as opposed to 66.6% for those who wanted to overcome

urban stress, 57.9% for photography, 61.1% for scenery and 50%

for recreation.

A question on whether the range of attractions being
uert- 11d20u3te

offered within Nairobi National Park elicited similar views.

62.5% clearly felt that the attractions were inadequate as

opposed to 37.5% who felt the range of attractions was adequate.



Levels of

satisfaction

Very

sauisfied

satisfied

iNissati st ied

Very

dissatisfied

(53)

3jle 6.7: Crosstabulatlon of

173

Furpose of visit

To kill Recrea- Lave for

boredom tion scenery
2 3 2
(50) (25) (11.1)
2 3 5

(50) (25) (27.8)
- 5 8

(L1.7) (LL.h)

(6.3) (16.7)

Number of responses

Percentage of responses

of visits of Nairobi National

1 rbitu, *Qfw.

Photo-

graphy

(15.6)

(26.3)

10

(52.6)

(5-3)

To over-
come
urban

stress

(33.3)

(50)

(15.6)

for that variable*

levels of astilftction an .

Park visitors..

To
admire

wildlife

(23.8

(L2.9)

(19)

(1<.3)



As mentioned earlier, the ability or otherwise of the Upper

Athi dam to create new attractions becomes a critical dimen-
sion to the problem of diminishing utility of Nairobi
National Park.

value of

s-u Thp Aesthetic and Ecologlcal/Environmental

the Upper Athl dam site

The #bagathi valley provides a break from the rather

monotonous flat terrain of the rest of Nairobi National

Park. Apart from the walking nature trail along hippo

pools, the observation point along the rim of the Mbagathi

gorge continues to provide one of the few sources of

satisfaction 5n Nairobi National Park. Of particular

.mportance 1is the picturesque scene of the setting sun,

with dusk slowly enveloping the gorges with the re3t of
the park snd the Kitengela plains enjoying the golden-

brown illumination of the setting sun.

Responses from the sample clearly indicates the

importance of the Mbagathi valley; 33.75% felt that it was

very attractive, while only 20% felt the area had nothing
that was particulary attractive (table 6.8). 75% felt that

the valley was fairly attractive and/or very attractive.

This compares favourably with responses on the per-siv

ecological/environmental value of the proposed upper Athl

d site "table 6.c)-
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Aesthetic beauty Number %
Very attractive 27 33.75
Fairly attractive 33 Al1.25
No particular attraction 16 20.0
Don®"t knou U 5.0

Table 6.3: Aesthetic beauty of the Mbagathi valley as

parcievad by visitors to the Nairobi National

Park.
icurce: Fielduork data.
Environmental/Ecological Number %
importance
Very important 19 23.75
Fairly important 33 Al1.25
No particular importance 13 22.5
Don*t knou 10 12.5
Table 6.9: Percieved ecological/anvironmantal importance

of the proposed upper Ai;hi dam site.

60t mce - Fielduork dat3, -1563
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55% felt thaE thefarea was fTairly apd/g{ very,;mportant
ecolopically/environmentally while only 22.5% felt the area
bore nothing of particular importance. This implies that
70% of the sample felt that the proposed Upper Athi dam site
held positive aes%hetic and/or environmental value as

apposed to 21.25% who were cf the opinion that the site

held nothing of particular aesthetic ar.c/or environmental

importance.

5.5 The Proposed Upper Athi dam: its potential role towards

the socio-economic viability of Nairobi Rational Park

AN

As has been emphasised elsewhere 1in this chapter, the
nature of interactions between the proposed dam and the
various sub-system is a critical factor in the continued
existence of the park as a viable system. The following
section analyses the perceptions of this study"s sample of

the role of the proposed dam on the park®s socio-economic

subsystem.
6.5.1 Aesthetic 1/alue

Table 6.8 indicated that 75% of the resident visitors
felt that the dam site held positive aesthetic value. The
perceptions of the visitors on the enhancing or inhibiting

role of the dam are displayed in table 6.10.
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(»1.25% felt that the dam would enhance the aesthetic value
of the park as oppoaed to only 21*25% who were of the opinion
that the dam would decrease the aesthetic value of the park.
Table 6.1D shows 71.25% of the resident visitors do not

percieve the dam as affecting negatively the utility of the park.

Effect of dam on aesthetic value Number %
. M J =

Enhance aesthetic value 33 M.25

1Wouldn't change aesthetic value A 30

,Decrease aesthetic value 17 21.25

|

jbon"t know 6 7.5

"able 6.10: Perceptions of the effect
of the proposed dam on the
aesthetic value of the

proposed site.

Source: Fieldwork data
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6.5.2 Envlironmental/Ecologlcal Importance

This variable was difficult to define since it

requires some elementary ecological knowledge. This was

evidenced by the high percentage (12.5%) of respondents

who did not know whether the proposed site was of any

ecological value (table 6.9). An even higher percentage

(30%) of the respondents did not know whether the dam

would enhance or inhibit the ecological importance (table

6.11).

The table shows that only U7.5% of the respondents

felt that the dam would not inhibit the ecological impor-

tance of the site as apposed to 22.5% who. were of the

opinion that the dam would inhibit the ecological value of

the site. \

6.5.3 Attractions

Throughout this chapter, it has been indicated or

implied that the range of attractions within Nairobi National

Park 1is too narrow to permit the achievement of maximum

satisfaction from the use of the park. Table 6.3 Indicated

that there was some relationship between levels of satis-
faction acnieved during visits and the range of attractions
within the park. Table 6.7 indicate d that there we?g a

relationship oevween pus;*4»e98 (? visit and levels o<

aatis”~rctlon acM ; <
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Those people who had been attracted by Intangible commodities
and presumably involving a diversification in attractions

experienced lower satisfaction levels than those uho had come
to enjoy tangible commodities that require very low levels of

diversification of attractions.

Effect of dam on environmental/ Number

ecological importance

The dam would increase

ecological/environmental value 16
The dam would not change the
ecological/environmental value 20
The dam would decrease the
ecological/environmental value 18
2U

Don’t know

Table 6.11 Perceptions on the effect of the proposed

dam on the ecological/environmental value of

the proposed dam site.

SOUFCG: Fieldwork datar 1983

22.

25

22.

30

5
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Table 6.12 shows the perceptions of visitors on i.he

role of the Upper Athi dam on the range of attractions within

the park. It is important to take into consideration the
of

fact that the percentage./respondents who felt that the dam

would decrease the range of attractions becomes almost

insignificant when the fact that the sample involved resident

visitors only is taken into account.

-ffect of proposed dam on range Number %

of attractions

|The dam would increase the" 37 *46.25
range of attractions
The dam would not change the 28 35*00
range of attractions
The dam would decrease the 15 18.75

range of attractions

Table 6.12: Effect of the upper Athi dam on the range

of attractions within Nairobi National Park.

Source; Fieldwork data, 1933
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6.5." Satisfaction Levels.

It was indicated in table 6.6 that an extraordinarily
high percentage of visitors were distinctly dissatisfied with
their experience of Nairobi National Park. This fact is further
strengthened by the fact that the park has been undergoing e
decline in patronage over the last feu years. A significant
percentage (52.8%) of visitors who felt that they uere not

visiting the park as often ao they would have liked to

said that luck of a wider range in attractions was hampering
them from frequenting the pork. A correspondingly high percentage
of the resident visitors responded that they felt they would

achieve more satisfaction from visiting the park 1if the upper

Athi dam were to be constructed.

Table 6.13 indicates the perceived role of the dam on

satisfaction levels.

______ 7 —
Satisfaction Levels Number
i 33 - ct.tv
The dam would increase
satisfaction levels
3D 37.5
The dam would not change
satisfaction levels
15 18,75
The dam would decrease
satisfaction levels
4

Construction of the upper athi fib" ant

Table 6.13:
oreaance

parcelled satisfaction levels “Z0.i

of the dam

6auk ne : f-m_juilr<
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As in table 6.12, the percentage of visitors uho felt that

the dam would have a negative impact on existing characteristics

is strikingly low (18.75) as compared to those who saw a more

positive contribution emanating From the dam (<+3.75%).

6.5.5 Visit Frequencies and associated economic characteristics

The responses to this variable clearl”, Lr.zZlzE.Zi z~zz

nearly Half of the visiters tc Nairobi National Park ha-.e a

positive perception of the proposed Upper Athi* dam. J+7.5% of

the respondents felt that they would visit the park more often

after the construction of the dam as apposed to only 20.00% uho

«/
responded that they would decrease their visiting frequences

with the construction of the Upper Athi dam (Table 6.10. 32.5%

thought that the construction of the dam would not change their

current visiting patterns. This implies that eQ.0Q% of the

respondents did not percieve a negative influence of the dam on

their frequencies of visits.

Mot as great a percentage however was willing to pay more

as entrance charges as a result of the perceived positive

contribution of the dam to the park"s various subsystems. 67%

(

were willing to pay more above the current rates while 32.5%

were opposed to the idea of raising the charges (Table 6.15).

The figure however compares favourably with perceived enhancement

of various attributes df the park by the proposed dam. It does

T \
/ the same with responses on whether the respondents were in any
way opposed to the construction of the dam on the proposed site.

56*25% did not have any objections while ~3.75% were olearly

opposed to the inundation of the Mbagathi, Mokoyeti and Sosian
t

gorge of Nairobi National Park*
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Frequency Changes Number %
Increase visit frequencies 38 *47.50
Wo change in visit frequencies 26 32.50
Decrease visit frequencies 16 20.00

Table 6.1** Perceptions on changes 1in visit

frequencies after construction of

the upper Athi dam.

Source: Fieldwork data, 1983
Willingness to pay more Number %
Yes 5 67.50
No 26 32.50

Table 6.15 Willingness to pay more as park

entrance charges after construction

of the dam,. ,

J je: > F4e c dF
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6. The Chi-jguarsd Statistic and Test of Hypothesis

The fTallowing sets of variables have been crass-tabulated

B} 2 L.
and the associated X statistic calculated:

(i) Perceived changes in levels of satisfaction and
willingness to pay more as park entrance charges

“cHowi-g cha inundasizn zf tne three gorges.

(ii) Effecting construction of the Upper Athi dam and

perceived changes in visiting frequencies thereafter.

\

2
The x statistic has been used to test the statistical
2
significance of both sets of variables. The X statistic for

all sets of variables uas calculated using the formula

X2 = © - E)2
E
where: X2 = Chi-squared statistic
o = Observed frequency
E = Expected frequency
where:
= , where: = frequency in a
E = (ci vV q y
respective column
marginal
1 Fio- frequency in a
respective row
marginal
N = Total number of
® X valid cases
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The respective decrees of freedom were calculated usinj the

“armulla
df = (C-1) (R-1D
where:
B = Number of columns
R = Number of rows

2
For all X * values, an Xp distribution table was used

check for the presence or absence of relationships be tween
variables.
6,&vl Satisfaction level changes and willingness to pay

The fallowing sections contain the calculations of ti.e

2
X statistic.

cell 0 ¥ 0- £ (0-0
a 23 2d -1 0.0d
b 22 20 2 0.d
c 9 10 -1 0.1
d 12 11 1 0.09
e a 10 -2 0.d
Y 5 5 t 0.2

80 80 1.23

df = (C - 1) CR - 1)

*@-D Q-D
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2
A X value of 1.23 at 2 decrees of freedom has i p value of
more than .50,.

0.b.2 Effecting construction of the dam and chanties in

~sit Frequenaies.

Cell 0 E 0 - E © -6 2
a 9 17 -6 3.7
b 15 11 k 1.<*
(o} 11 7 U 2.2
d 29 21 3 3
e 11 15 -U 1
L 5 9 -4 1.7
ao 30 13.0
df = 3 - D @ - 1 X2 value
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2
For the second set of variables, the X statistic is

13.0 with 2 degrees of freedom, whose p value lies at .01

s v

ad .001. \
6.6.3 HYPOTHESIS TUQ

It was hypothesised that there was no (statistical)
association between perceived changes in satisfaction levelB
from the construction of the Upper Athi dam and willingness
dy visitors to pay more as park entrance changes. This

hypothesis sought to prove the fact that the construction

of the dam would not be reflected in the park®"s role as a

rooney-generating enterprise.

2
The related X value was 1.23 at 2 degrees of freedom.

AX2 value of 1.23 falls somewhere below 1.L associated with

the .50 level of probability. This implies that the probability

Of getting a X2 as high as or higher than 1.23 is .50, indicating
that the relationship under consideration is statistically
significant at the .50 level. This means that we can reject

the null hypothesis with confidence; in other words, perceived
satisfaction changes are not inaependent of willingness to pay.

Therefore, "LEVELS OF SATISFACTION ACHIEVED DURING VISITS INTO
"Ap.:3: national. sap®* and willingness ey visitors tc pay NnCRE

=S n'* z, ~n, 01 n _13 A“l. S1Allw -w ™Y DE”ji-N*MNi.

5.6.A, HYPOTHESIS THREE

This hypothesis involved opinions on whether or not the

construction of the dam should be effected and perceived

changes 1in visiting frequencies into Nairobi National Park.



It was therefore hypothesised that there was no relation
between the two variables. In other uords, visitors uiho
thought that they were not opposed to the construction of

the dam did not necessarily feel that they would increase

their frequencies of visit into the park after construction.

The related X2 value was 13.Q at 2 degrees of freedom.
A X2 value of 13.0 falls between the 9.21 associated with the
.01 level of probability and 13.82 associated with the .001
level of probability. The probability of getting a X as
high as or higher than 13.0 is .01. Ue may therefore say
that the relationship under analysis is statistically signifi-
cant at the .01 Ilevel, implying that we can be 99% certain that
those people who were not opposed to the construction of the dam

would 1increase their visiting frequencies into Nairobi National

Park after construction of the upper Athi dam. We can therefore

reject the null hypothesis with confidence and accept the
alternative hypothesis that "THERE IS A RELATIONSHIP BETWEEN
EFFECTING CONSTRUCTION OF THE UPPER ATHI DAM AND ANTICIPATED

CHANGES/INCREASES IN VISITING FREQUENCIES INTO NAIROBI NATIONAL

PARK.

6.7 Summary and Conclusions

The above Tfindings are important and form the theme of

this research. The thesis has been that the proposed Upper Athi

dam would play a positive role in the socio .-economic utility of

Nairobi National Park
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uculd help them achieve higher satisfaction levels as

ippfsed to only 13.75/3 uho thought they would experience
leuer satisfaction levgls. Hypothesis tuo has proved that
willingness to pay nore as park entrance charges is partly
dependent on pe“rceived changes in satisfaction levels. ok
nay therefore expect that the construction of the Upper Athl

dan would lead to higher revenue returns to Nairobi National

Park.

It has been indicated that 56.25% of the respondents
were not opposed to the construction of the upper ~thi dan.
Hypothesis three proved®™ that increases in*visiting frequencies
were in ?art dependent or. the Cac.t as to whether visitu/.s
were apposed or not to the construction of the &*... T"a-
inplir.s in part that the presence of the dam Ijguxl aut-at-w
more visitors into the park uho, as it has been p*ov™
also expedience higher satisfaction levels. It has thei-s. o.e
lead to

been proved that the presence of such a dam uould

higher social and -oooncmic_utilities of the P<
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CHAPTER SEVEN

?.0 SUMMARY OF FINDINGS, CONCLUSIONS AND RECQMMENDATINNS

7.1 Introduction

This chapter synthesises the discussions contained

in this thesis. The chapter 1is important in that it

carries the general summary of the thesis findings, the

conclusions based on the findings and a summary of the

recommendations contained in the thesis. The recommenda-

tions contained here-in are particulary addressed to

policy makers and to scholars, both upcoming and establi-

shed.

7.2 Summary of Findings

This research started with the formulation of a set

of objectives aimed at guiding the study. These objectives

were:

(i) "To analyse the various dimensions of the proposed

Upper Athi dam"™, namely

(d) Physical characteristics;
(b) Technical dimensions; and

(c) Socio-economic aspects.
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(ii) "To evaluate the potential impacts on the non-
human biological environment resulting from the
proposed water resource development along the

Mbagathi river™, namely

(a) Impacts on the fauna of Nairobi

National Park;

(b) Impacts on the flora of Nairobi
National park; and
(c) Impacts on the Avifauna of Nairobi

National Park.

(iii) "To examine the various socio-economic characteris
tics of Nairobi National Park and its visitors
as is related to the proposed upper Athi dam
and the continued viability of Nairobi

National Park; namely,

(a) Visitor characteristics;

(b) Visiting (utilization) patterns;
(c) Major factors of attractions; and
(d) Perceptions towards proposed

structural changes.
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To test the relevance of both the study problem and
the objectives, the following three hypotheses were

formulated:

©O) H - ANY WATER RESOURCE DEVELOPMENT ALONG
THE MBAGATHI RIVER WOULD BE COMPATIBLE
WITH THE ECGLQGIC STABILITY OF NAIROBI

NATIONAL PARK.

H - ANY WATER RESOURCE DEVELOPMENT ALONG
THE MBAGATHI RIVER WOULD BE INCOMPATIBLE
WITH THE ECOLOGIC STABILITY OF NAIROBI

NATIONAL PARK.

) Hq - LEVELS OF SATISFACTION ACHIEVED DURING
VISITS INTO NAIROBI NATIONAL PARK AND

WILLINGNESS BY VISITORS TO PAY MORE AS

PARK ENTRANCE CHARGES ARE STATISTICALLY

INDEPENDENT.
i

H1 - LEVELS OF SATISFACTION ACHIEVED DURING
VISITS INTO NAIROBI NATIONAL PARK AND
WILLINGNESS BY VISITORS TO PAY MORE
AS PARK ENTRANCE CHARGES ARE STATISTI-
CALLY DEPENDENT.

(iin) H - THERE IS NO RELATIONSHIP BETWEEN
0

EFFECTING CONSTRUCTION OF THE UPPER ATHI
DAM AND ANTICIPATED CHANGES/INCREASES IN
VISITING FREQUENCIES INTO NAIROBI

NATIONAL PARK."
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H1 - THERE is a relationship between effecting
CONSTRUCTION OF THE UPPER ATHI DAM AND
ANTICIPATED CHANGES/INCREASES IN VISIT-

ING FREQUENCIES INTO NAIROBI NATIONAL PARK.

All the three hypotheses were tested through statistical

or inferential analysis.

In an attempt to achieve the first objective, it was

demonstrated that Athi River town has a very high arowth
potential in as far as industrial develooment is concerned.

This apparent potential is however hampered by the presence

of an acute water shortage due to the absence of bulk

water supplies to the township, hence the need for the

proposed project.

The environmental setting of the proposed project

site was discussed with an emphasis on the fauna and

avifauna of the area. It was stated that a wide range of

the same would be affected by the inundation of the area.
It was further found out that while the project environ-

is relatively free of agro-based industrial activi-

ment
ties, it may be speculated that an inevitable rapid
growth in population will be paralled by an equally

rapid growth 1in agriculture and industries, leading to

heavy pollution of waterways upstream of the proposed

site. The effects of such pollution were exhaustively

discussed in chapter five.



Th™ second objective analysed imoact3 an -he gh»/3ical,
biological, cultural and purely ecological suo-systens

and was suoported by hypothesis number one.

Among the variables related to this objective and
hypothesis werethat on effects accruing from sedimenta-
tion, the presence or absence of birds, and effects on
aquatic and terrestrial flora and fauna. These were
discussed within the sub-theme of biological/physical
conditions and/or characteristics. Effects on tourism
and scenic appeal of the dam environment were high-
lighted within the spectrum of cultural ~actors while
collution was identifier as an important factor

sno was treated within the ecological dimension.

Important "inding3 were made regarding the second

abjective. These were:

() That the proposed dam®"s economic life would be
shortened by as much as a half by Tfactors
largely exogenous to tne dam but oearing an
indirect relationship. iiltation due to erosion
of the catchment was found to be the main cause
while the role of macrophyte populations was

found to be significant;

(i) Speaking in a strictly economic sense, the dam
would provide the basis for bird watching and
photography-based tourism, an event that is
likely to be manifested in increased utility of

Nairobi National Park.
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However, the same variable was found to have an

associated negative effect on ecologic stability
in that it would most likely affect most biologi-

cal characteristics of wildlife adjacent to the

area due to excessive human interference;

(iii) The presence of the dam would exert a stress on

the carrying capacity of Nairobi National Park

and thereby further distabilising the delicate

ecological balance of Nairobi National Park; and

(iv) It was predicted with a fairly high level of
certainty that a mocrophyte population would
emerge soon after inundation, an event that

would lead to problems of siltation, eutrophi-

cation, water potability, and aquatic weeds.

An exhaustive discussion of facts and information

geared towards the satisfactory achievement of this

objective revealed that the proposed Upper Athi dam

site is only part of a larger ecosystem - the Nairobi

National Park ecosystem - whose presence would be

manifested by negative effects within a wider spatial

area. Predictions and projections based on available

information and data confirmed this fact leading to a

rejection of the null hypothesis purporting that such

a dam would not bear negative ecological effects on the

rest of its environment.



The alternative hypothesis that "ANY WATER
DEVELOPMENT ALONG THE MBAGATHI RIVER WOULD BE
INCPMPATIBLE WITH THE ECOLOGIC STABILITY OF
NAIROBI NATIONAL PARK" was therefore accepted in

view of the above findings.

In the third objective, information on reasons
for visit, major areas of attraction, adequacy or otherwise
of amenities provided within the park, frequencies of
visits into the park and their adequacy or inadequacy

as perceived by the visitors was collected.

Further, the objective was achieved by use or
information on perceived current value of park in the
aesthetic and ecological sense, perceived enhancement
cr inhibition of the dam on the above, tne implica-
tions or the dam on satisfaction en.c range attrac-
tion levels, and the role of the pf£>cpss.ed cam ori the
continued economic viability of Nairobi National Park.
The achievement of this objective facilitated the

testing of the second and third hypotheses.

It was discovered that the old myth that tries
to explain the advent and growth of tourism to the
presence of wildlife was no longer necess"arilly valid.
The study found out that while wildlife viewing attracts
the highest percentage of resident visitors to Nairobi
National Park (26.25%), photography and love for scenery

u2s equally important with responses of 23.75% and

22 .5% respectively.
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This clearly points out the fact that planning far Nairobi
National Park must shift from the "Planning for Wildlife"
prototype to a more broader planning perspective that
incorporates not only wildlife per set but wildlife and its

environment in totality.

This study further confirmed me 1impression the: alrost

50% of Nairobi National Park 1is either underutilised or not
utilised at all. All the respondents indicated on a map of

the park that they had not bothered to visit the western and
eastern parts of the park. Continued discussions with visitors
inside the park confirmed that the areas w;re felt to be
undeveloped, disinteresting and sometimes dangerous due to the
poor condition of roads in the area. Some visitors indicated

to the researcher that the area would enjoy greater use if

they were to be developed.

This was emphasised through responses by visitors to the
effect that the park was lacking in attractions. 62.5% of

the resident (Kenya) visitors felt that the range of attractions

within the park was clearly inadequate.

This study also found out that a high percentage (565%)
would like to visit the park more often but are hindered by a
wide range of factors. Of those, it was found out that lack
Of a wider range 1in attractions accounted for 26.75% as

compared to time and economic constraints which only accounted

for 13.75% and 11.25% respectively. .



These findings add weight to the need to re-ev/aluate the
rriectives governing the continued existence of Nairobi

mational Park and indeed most other National Parks in

)
Kenya.

This research found out that 75% of the total
resident visitors felt that the proposed upper Athi

Site held positive aesthetic value as opposed to only

20% who saw nothing of significant aesthetic value in

the site. This emohasises the tremendous potential that

nost parts of the country bear towarcs the promotion of

both internal and external tourism since this country Iis

not lacking in areas of similar geologically natural for-

aations.

Similarly , a significantly high Dercentage of the

samole (65%) was found to associate toe site with a let

of ecDlooical/environmentBl imDcrtance. The finding thai

70% of the resident visitor population associated the
site with positive aesthetic and environmental/ecological

importance is a clear indication that the decision as to

whether or not to ge ahead with the project must take

into account the feelings of one of the impectees - the

i/Zisitors.

The above finding was however molified by the percep-

:ions of the visitors on the role of such a dam towards changes

.n aesthetic and ecological/environmentel values, its in-

luence on the visiting frequencies and perceived levels

f satisfaction attainable.
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It was found that ~1.25% of the visitors fTelt that the
dam would enhance the aesthetic value of the proposed 3ite
as opposed to 21.25% who Tfelt it would decrease the aesthetic
value. While 25%6 of the visitors could not perceive any
changes on the environmental value, 22.5% were of the opinion
that the dam uould increase the value, while ar equal number
perceived a cecreeee in a~= =colc*ic/en.iror-.=":el g-alicy
of the park towards the attraction of the visitors. This
latter aspect was not investigated although the implications
of the above perceptions should be considered fully before

construction of the Upper Athi dam is sanctioned.

This study found out that the proposed Upper Athi dam
would help provide a wide diversification in range of attrac-
tions. 46.25% of the resident visitors at least perceived an
increase in such a range. Earlier on, this 3tudy made the
finding that over 50% of those visitors who felt they were
not visiting the park as often as they would have liked to
were in part dissuaded from making more visits by the lack of
a sufficient range of attractions, and would by implication

visit the park more often if the attractions were diversified
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This implication has been confirmed by the fact that 50% of
the respondents said they would visit the park more often if
a wider range of attractions was provided. It is therefore
reasonable to assume that the construction of the dam would
at least lead to a 50% increment in number of resident visitors

tc \airedi I\)=:ic~31 Perk.

A related finding was the observation that U3.75% of
the respondents perceived themselves as achieving higher
satisfaction levels as a result of the presence of the dam.
The fTinding on a possible increment 1in resident visitor

numbers 1is therefore rendered more valid by the above finding.

A Tinding related to the continued economic viability
of the park after construction of the dam was the fact that
67.5% of the resident visitor populaticn was willing to pay
more as park entrance charges due to advantages associated
with the project. The finding 1is of importance in that it
reveals the fact that visitors are not unwilling to pay more

as long as there is a corresponding increase in the utility

of any resource.

\
The above findings were summarised by a statistical test

OF hypotheses two and three. It is closely related to the
range of attractions offered, levels of satisfaction achieved

and percieved value of aesthetic and environmental resources

within such areas
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It uas demonstra ted thau the higher levels the above variables
attain, the higher the perceived utility of a resource. In

vicu of this, the null hypothesis (of hypothesis two) was rejected
and the alternative hypothesis statilng that "LEVELS OF
SATISFACTION ACHIEVED DURING VISITS INTO NAIROBI NATIONAL PARK
AID WILLINGNESS BY VISITORS TO PAY MORE AS PARK ENTRANCE

SPARGES ARE STATISTICALLY DEPENDENT"™ uas accepted at the .50

probability level.

In achieving the sar.c objective, it uas demonstrated that
there is aljay5 a desire by users of any recreation facility
to achieve maximum satisfaction from such use. Users cf such
facilities are therefore hardly opposed to modifications uhich
the* perceive as burring a positive relationship uith their

VAP 2 L*cera uerc in fact found willing tc make optimum

WUbA™ O I C*w U L.les
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7.3 CONCLUSIONS
This thesis has been an attempt to provide an insight
into some of the environmental problems that normally occur
*

with the initiation of technologically sophisticated economic

development projects.

(

It has been emphasized that secondary and tertiary impacts
bear more relevance than primary effects in that they are more
difficult to discern at a glance. Such effects interlink to

i

produce systemic effects whose temporal and spatial dimensions

are more diverse than they were originally. .

This study has proved that apart from a few scattered
benefits, the presence of the Upper Athi dam at the proposed
site would be ecologically, socially and economically disastrous
to Nairobi National Park. Its very existence as a viable
ecologic and economic entity is already threatened by a best
of largely exogenous Tfactors. Further disruptions »j t is
already delicate system will bear untold cDnsepuenceE to an
area that provides the backbone of wildlife-viewing-based ,
tourism in this country.

This does not imply that economic development, i= undesirable

Rather, the thesis tries to shed light on tfe f£:t L ~t i* 1is

not possible to separate economic development frorr ,he en."iro -rt
(rer_ral) and social cc~text 1in which it -- pr:cosed.
It is tnerefore imperative tnat tech”iccily and ecc - Ic- >

viable mitigating measures be undertaken oefore such cevelopment
projects are sanctioned. Only after such an action has been taken
can we be sure of the continued existence of a rescur-e bese

upon which all life forms are eventually dependent on, - the

environment in its totality.
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7. * Rgcomnendations

These are addressed to two interest groups:

) Planners and policy makers; and

Cii) Scholars:

t“= letter grows, the recommendations are in the
form cf suggestions czr purther lines c¢* rssosroh that could
be undertaken by scholars interested in the field of environ-

mental 1impact assessment of water resource development projects.

7.~.1 Proposals for the introduction of economic
development related projects within public

recreation areas.

Conclusions "drawn from this research carry significant

policy implications. These have been divided into two sections

general and site specific.

7.~.2 General Planning Considerations

Recreation areas are protected by an Act of Law. This
has largely been done to reduce external interference to such
areas for purposes of ensuring the existence of such areas in

as near their natural state as is practically possible.
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Such srEas arE important not only as recreation areas but
of.ten bear great scientific, educational, archaeological

and cultural values.

While the purpose here is not to argue against
economic development, it has been the thesis of this
study that development near recreation areas must be
based on ecologically sound principles. The system of
linkages governing natural and social phenomena within
such areas of wiae diversity are too complex ano should
not be overshadowed by seemingly attractive economic

arguments.

It has been demonstrated in this stucy that the
proposed upper Athi rfal is interlinked with tne entire
Nairobi National Peru ecosystem. It follows therefore
that any primaiy "impacts within and without the impound-
ment are bound to lead to secondary impacts within the
adjoining environment. Apart from the general displace-
ment of species, disruptions on various behavioural traits
such as reproduction, feeding and rr-cruitment are bound to
occur. Proper mitigation measures must be undertaken by

policy makers before such plans and proposals are endorsed.

User opinions are important in planning for develop-
ment projects which might directly or indirectly infringe
on the utility levels of recreation areas, more so when

such areas are part of a larger national economic frame-

work .
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User perceptions have been incorporated in this research.
It has been demonstrated that amenity users are very
sensitive to changes that result in modifications of
their environments. Disregard of such perceptions is
likely to lead to erosion or total collapse of some or
all institutions associated with the system. Such per-
ceptions must however be considered, hand in hand, with
ecologic considerations; 1in other words, planners must

harmonise the two.

7.U 3 The Upper Athi dam: Proposals for Nairobi National

Park.

Tne above proposals, though broad-based, are appli-
cable tc specific situations. The first proposal* based
on eco-development is relevant tc WaircJbi National Pari;
ir. view of the fact that the parK is in real terms an
"Island ecosystem®. Coupled with the existence of other
external threats to the park, a situation that would
bring about an ecological 1imbalance must be viewed with

due caution.

This research has demonstrated that the dam would
be associated with a wide iange of negative iImpacts on
the ecology of the park. Of particular importance is the

effect on the <carrying capacity of the park.
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Ths ultimate dimensions of such an eventuality must

*pbe fully considered when making the decision as to
whether to sanction the project or not. This re-
search has demonstrated the fact that the carrying
capacity would likely be exceeded by between 10-25
per cent. Whether such levels are ecologically per-
missible must be taken into consideration by planners
in the formulation of policies geared towards the

management of Nairobi National Park in future.

This study has argued that nearly 50% of Nairobi
National Park 1is currently under-utilised or unutili-
sed. The construction of the upper Athi dam will
noticeably reduce the spatial area cf tie park. This
is relevant in trEE light of the fact that the proposec
site lies within the already overused central portion
cf tne park. Management planners for the park must
seriously consider the <opening®™ _,p of under-utilised

areas to absorb the “displaced®™ visitor population.

Moreover, this study has proved that the dam would

attract a larger number of visitors. Such visitor influ-

xes cannot be accommodated within the-central portion of
the park. Any attempts to do so would only result in
serious denudation of the park due to vehicle and visitor

pressure, Turther leading to a deterioration in the

ecologic system of the park.
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This research has confidently proved that Nairobi

National Park is seriously lacking in recreation-

related amenities. This has been shown to affect the

number of visitors wishing to visit the park more

often. This partly explains the decrease in annual

visitor te turns over the last eight years. To arrest

the deteriorating utility of the park, planners must

consider the introduction of extra amenities. This can

partly be achieved by the introduction of new picnic

spots, observation points anc walking trails, among

others.

7.M,0F Lines for further research

The continued sustainability of economic develoo-

ment is largely GEoendeni cn the “wise use® of ratural

resources which after all provide the inputs to sjch

development. It is in the light of this fact that the

following suggestions in the field of impact assess-

ment with particular reference to activities within the

environment of natural or man-made recreation areas

have been made.

() It is necessary to formulate assessment models

relevant to the country"s local situation. The methodo-

logies applied in this study have largely been developed

outside this country. In real terms, this study should r.ut

have been undertaken due to the absence of relevant analy-

tical modEls,
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However, this country cannot afford the luxury of post-
poning decisions until such a time when models of
reality with a high potential for accurate predic-
tion have been developed. There is a need to make
decisions now. Scholars must therefore start from
where this study has left off and develop a more
suitable model for the analysis of effects of
economic development related activities within
recreation areas with particular reference to water

resource Development activities.

This research has only analysed the perceptions of
visitors who can be classified as residents of the
country. While the justification for such a bias in
sampling 1is rational, there is a need to incorporate

the feelings <™ non-residents in subsequent researches

into the pictsler. .

There is a need to better understand the nature of
ecological relationships within Nairobi National
Park. It will be necessary to collect quantita-
tive information on such relationships before final

decisions on impacts are made.

This research would have benefited from an applica-
tion of cost-benefit analysis. Indices from such analy-
sis would have provided sufficient justification

to the conclusions of this study.
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As it is, the study has fallen short of giving a decision as
to whether the project should be allowed at the proposed site.
Planners and policy maKers have been left with the task of

"9 t e final decision after careful consideration of all
the -"acts and information contained in this stud,. The n==
““- - itsc-dencrit analysis cf the problem is unqueotier2ble.
In particular, a problem that will have to be faced by
scholars in future should be the assignment of values to
costs ( and returns) which are basically nan-pecuniary (i.e.
have no financial value). This 1is essentially a problem of
assessing the value of environmental amenities which are not
readily identifiable with a market value, such as scenic

beauty.

Due to logistical, financial and time constraints, this
prGolem was not effectively addressed in this study. However,
the study has provided valueable information that would greatly

facilitate the undertaking of such an exercise.
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APPENDIX A

QUESTIONNAIRE ADMINISTERED TO NAIROBI NATIONAL

PARK VISITORS

Dear respondent,

Good day. I am conducting a survey on the Nairobi

National Park and its various attractions. The survey is

intended to collect data for a research project which is

part of M_A. degree in Geography at the University of

Nairobi.

Your cooperation in answering these questions will

be highly appreciated. All information will, of course, be

treated confidentially.

May 1 take this opportunity both to thank you in

advance for your cooperation and to wish you a pleasant

safari 1into the park.

Thank vyou.

CHEGE KANITARU
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INSTRUCTIONS:

Unless otherwise stated, put a tick alongside the answer

of your choice.

Questions 0 to 22 require personal observation and can
only be answered if you happen to visit the southern end
of the park along the Mbagathi river, an area which offers

several unique attractions.

In particular observe the area around Sosian and Mokoyeti

gorges, Leopard Cliffs and baboon escarpment.

Questionnaire number
Date and time given out

Date and time received back

Status: Citizen

Resident Non-Citizen
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Are you a regular visitor to this park?
(1 Yes oV
(™ Wo

If yes, roughly how rnany timas do you vi3it this

park in a yaar?
(1) One to two tima9 .

(2) Three to four times

(3) Five to six times .

(0 Sevan or more times _

Do you think you ara visiting this park as jften

as you would want i a?

(1) VYas .

(2 Wo -

IT ns, what 1is the reason?

(€D It is too expensive .
(@) It is too time consuming _

(3 The park 1is lacking in a wider

variety of attractions

(t) Others (specifty) -
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Uhy did you visit this park today?

(1) To kill boredom

(2) For recreation

(3) Love for 3cenery
Co PhOtography

(3) To overcome urban stress

(3) To adnire wildlife

mijj would you rata your over-all axosrience of

visiting this park today?

Co Very satisfying -
C2) Satisfying

C3) Dissatisfying

Co very dissatisfying

In your opinion, do youthink the various attractions

being offered in this pirk ore adequate?

CD Yes

(2) Ng



From a broad point of view, could you try to evaluate
the southern part of the park (along the Iljutatoi river

valley) 1in terms of it3 scenic value. Do you think

it is:

Cl) ‘"Jary attractive

(2) Fairly attractive

(3) OFf no particular attraction

(k) Don"t know

Do the same as in question nunoer (3) for

environmentsl/ecological value. Do you think

it is:

(1) Vary important/valuabla

(2) Fairly important/valuable

(3) Of no particular importance/

value

(0 Donft know

IM3TE:

Let us assume a large dam (covering 133 ha) were
to be constructed along the southern end of toe ,j*rv
across the “ibagathi river submerging Srj3ian, iokoysti

an-j Hjij"U.u gorges* Using such no asaomptiin,
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13. In your opinion, would the cor»3tru

dam .

(1) Decrease theecological/environmental

value nf the area

(2) Nat change the ecological/environmental

value of the park

©)

Increase theecologicol/environnent il

value of the park

Co Don"t know

yau think the presence of such a ba

Decrease the scenic beauty ©O

m uould

f the area

@
(2) Not change the scenic beauty o. -he area
(3) Increase the scenic beauty of the area
CO Don*"t know

12. In particular, uhat would you aay 1is attractive

(ueothetically) about fhe southern and of the park?

(1)

)
€)
CO

®)
($)

Its vegetation (Riverine)

3ird3
Mammalian wildlife
The gorges

The river valley

| " -eJ 1
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13. Having visited the area proposed ;j acc.jm :dute
the dam, do you think the area bears any attract! an

worth preserving?

(1) Yes -
@ No _
. IT yes, what kind of attraction?

(1) Animals _

(@ 3irds .

(3) Vegetation .

(U) jcenic beauty .

13. Mould the construction of such 1 dan

(€D Increase the variety of attractions

within the park .

(2) Not change the variety of

attractions within the pork

(€)) Decrease the variety of

attractions within the park

15. IT such, a dan were to be constructed, do you

feel you would

(1) Achieve a higher level of

satisfaction from visiting the ps; * L

(2) Experience no -Mange in ur



(3) Expsrience decreased levels of

satisfaction from visiting the park

"17. In the event of the construction of such a dam,

do you feel you would

(1) Visit the park more jften

(2) IMot change your frequency/pattern of

visit to this park

(3> Jisit the park less often

13. 3y how many times would you like to either
increase or decrease your frequency of visits

to this pork result of the construction

of such a dam?

(1) One time
(2) Two times
(3) Three times

(0 Four or more times

19. In view of the various attractions found within
the park, do you think Jhe entrance charges 3re
(1) Too low

(2) Moderate

(3) Too high
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23. alith the construction of such a dam, would you

be will inj to pay more Os

CD Yes

(2 No

21. How much more would you be willing to pay?

(1) K.3hs. 1-U

(2) Kshse 3 - 3
(3 rtshs. 13 - 1k

(0 K3h3. 13 - 19
() Kjhs. 23 - 2k

473 Hsha. 25 - 29

(7) Kalis. 33 or more

Vn  finally, would you be opposed to the construction

of such a dam on that particular site*

(1) VYes

(2 No

Tha is all. Thank you fur your cooperation
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APPENDIX O

SUMMARY OF RESPONSES ON A QUESTIONNAIRE ADMINISTERED
TO A SAMPLE OF NAIROBI NATIONAL PARK VISITORS

Question Ansuer/choice No. of % of
No. No. Responses Requgses
1 1 53 66.25

2 27 33.75

2 1 8 10.00
2 33 Al1.25

3 27 33.75

A 12 15.00

3 1 36 A5.00
2 AA 55.00

#

A 1 9 11.25
2 11 13.75

3 23 28.75

A 1 1.25

5 1 A 5.00
2 12 15.00

3 18 22.50

A 19 23.75

9 5 6 7.50
6 21 26.25

cantf d
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APPENDIX 11 (Contid)

Question Ansuer/Choice No.of % of
No. No. Responses Responses
6 1 15 18.75

2 27 33.75
3 29 36.25
* 9 11.25
7 1 30 37.50
2 50 62.50
8 1 27 33.75
2 33 <¢1.25
3 16 20.00
* U 5.00
9 1 19 23.75
2 33 <¢1.25
3 18 22.50
* 10 12.50
2 20 25.00
U 2A 30.00
11 1 17 21.25
2 2A 30.00
3 33 <¢1.25



Question

Wo .

12

13

14

15

16

17

Z3i

APPENDIX O

Ansuer/Choice
Wo.

(Cont.)

Wo.

10

25

12

32

1U

15

30
26

16

35
30

15

38
26

16

of

% of
Reapnnsp??

12.50
3.75
2.50

31.25

10.00

15.00

60.00

<¢0.00

<¢7.50
32.50

20.00

<63.75
37.50

18.75

<e7.50
32,50

20.00
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APPENDIX B (COIMT.)
Question Ansuer/Choice No. of % of
No. No. Responses Responses
16 1 9 11.25
2 29 36.25
3 12 15.00
A A 5.00
19 1 32 A0 .00
2 3A A2 .50
3 1A 17.50
20 i 5A 67.50
2 26 32.50
21 1 0 0
2 A 5.00
3 9 11.25
A 11 13.75
5 17 21.25
6 9 11.25
7 A 5.00
59 1 35 A3.75
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APPENDIX C

INSTRUCTIONS TP THE LEOPOLD INFORMATION MATRIX
FOR ENVIRONMENTAL ASSESSMENT.

Identify all actions (located across the top of matrix) that
are part of the proposed project.

Under each of the proposed actions, place a slash at the
intersection with each item on the side of the matrix if

an impact 1is passible.

Having completed the matrix, 1in the upper left-hand corner

of each box with a slash, place a number from 1 to 10 which
indicates the MAGNITUDE of the possible impact; 10 represents

the greates magnitude of the impact and 1, the least,(No.Zeroes).
Before each number place* if the impact would be beneficial.

In the lower right-hand corner of the box place a number from

1 to 10 which indicates the IMPORTANCE of the possible impact
(e.g- regional versus local); 10 represents the greates

importance and 1, the least (nho Zeroes).

SAMPLE MATRIX
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APPENDIX E
i/ry nr- yur rjri fillT ppon~nn rry

GZTTUF TE FIGJIPEG

. Vertical axis

This represents tempera! forecasts/estimotes (in years
after the project commencies) of occurrence of particular
events under consldaraticna in round 1. There are nc Estimates
(temporal) eoi rQund 1 since the respondents uere only
required to predict events that are likely to occur uith the
construction of the Upper Athi den. flour.de Z,Z and U irv.olved

time occurrence of predicted events.

o Horizontal axis

The axis represents the questionnaire/rcund/iteration
number. Four questionnaires uere adminiatcrad to the respondents
and are represented on the horizontal axi- o0s questionnaires
1*2*3 and .

This line segment represents the flou in estimates of times
of occurrence by respective respondents, Qost lines -tort -1 the
intsrsecticn betueen questionnaire number Z and the time estimate
(vertical axis) by a respondent. The 1line segment then clous on
to the 1intersection betueen questionnaire number three and the
revised time estimate of occurrence of event under consideration
and then on to questionnaire number four. The numerals on top
Of the line oegmento indicate thE reapondent (number) e.ic maac
that particular estimate. More than one numeral on top of a
line segment indicates that' more thanione respondent\ made _he

same timE estimate for the event under consideration.

The "line® indicates that" the respective respondent had
given a T"never* response in the previous iteration. Fcr example,

in figure oe> , a similar "line",appears cn top cf
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questionnaire three with a numeral three alongside it.
This indicates that respondent number three had indicated
in round ? that the event under consideration would never
occur. The respondent later indicated (in questionnaire
number 3) that the event would occur on or after the first

year after inundation.
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APPENDIX F

RESULTS OF THE DELPHI EXERCISE

2
2 3 4 p(i)
28 26 26 .5
16 10 11 .7
20 15 13 .5
3 2 3 .8
3 4 4 .9
Im 1.0
1 3 2 .9
1 3 3 .6
Im 1.0
1 3 2 5
Im
10 14 14 .4
10 6 6 .91
3 3 5.
6 2 110
10 6 6 5
14 11 9.5
7 6 6 .8
17 12 11 .9
15 12 12 .6
10 14 14 .8
18 16 16 .9
Im 1.0
Im 1.0
4 4 4 7

14 15 15 1.0

RESPONDENTS.TTERATIDME. TEMroRAL ESTIMATES AMD
rciQrAP-ILTTIES

2 3 4 ps)

25 25 25 .7

14 11 12 .7

16 13 14 .6

K 1 2 .6
6 6 5 .9
Im 1.0
2 3 3 .9
3 2 3 .9
Im 1.0
4 4 4 .0
N

16 8 5.7
3 5 5 .6
3 3 31,9
8 75 i

6 6 6
13 13 13.5
15 13 12 .8
17 1s 15 .9

Im 1.0
Im 1.0
5 4 4 8

13 15 15 .9

2

15
14

16

15

13

2

23

13
5

11
14

16

16

It

4 a(>

14.7
4.8

12 £
13 .9

14 .7

15 .8

15 ¢

2 ool
25 25 24 .6
10 12 12 .6
10 14 13 .7
N .9
2 4 9
Im .0
1 21.0
4 3 .9
Jim 1.0
3 2 1.0
im
18 15 15
16 6 .6
5 4 8
6 3 uo
7 6 .7
8 10 .4
8 6 .6
12 12 12 .7
15 11 13 .9
1613 15 .8
15 15 15 .9
Im 1.0
50 1.0
3 5 .7
it 14 ¢

CTCJREVCr

6

123 4p(i)

30 27 24
e 11 11
10 12 13
13 2
4 43
Im 1
3 2 3
5 3 4
Im 1
3 4 21
N
12 14 14
15 7 5
3 55
3 3 3
6 7 7
5 9 9
5 5 65
9 14 11
12 13 13
14 16 16
16 16 16
Im
50 1
6 4 5
15 15 12

5

7

9

6

.1

i
i 7 8
12 2 4 0p(i) 12 3 4 o(i>

1

26 26 25 .7 20 25 24 .6

10 11 12 .6 12 12 11 .7

14 13 13 .8 12 15 12 .6

8 11 11 6 6 12 13 .6
13 12 12 .7 11 13 12 .8
15 1S 15 .8 13 16 14 .7
17 1s 15 .8 16 16 16 .7
Im 1.0 Im 1.0
Im 1.0 Im 1.0

It 15 15 .7 12 15 15 .7

2

23
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8

Irr.

13
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3 4 pli

24 25

10 11
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13 1S

16 15

)

6
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9

7
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30

8
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17

15

27 27 .4

10 12 .8

13 12 .6

5 4 .6
5 4 1.C
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.62
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.81
.76

.85
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.80
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.70
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APPENDIX F CONTINUED

RESPONDENTS. ITERATION'S, temporal estimates
AND °RP?AS5ILT?EE OCCURENCE

2 5 6 8 9
Elem encs/Etfects ! 1 !
Asotnra»n><K*en 23 Ap(il 1234 plil 234pli)l1:340itil234p() 234p(i) 2 34 p (i) = 34 o 4il 234 p (i)

1

Pollution
create alien tastes
and croours 1920 20 .4 2121 21.. 1921 20.6120 20 21.AI11B 19 20.5 19 1921.31 20 19 20.5 18 21 21.4 20 20 20.6
Renaer water unpotabU 20 21 21 .3123 22 221J 22 22 O ., i:2 2223.6122""'99 ™ 54922234 23 2322.7 2521 22.6 21 23 6
Discourses lourinn- 22 24 24 5126 23 25.1 2725 25.~ 272425.4 25 26 24.1- 28 24 25.5 27 2325.6 26 2424.5 23 25 24.7

ot . Ve .

24

29

34 p (it

21 21.5

23 22.6

26 25.5

Meen

Meoia

50

50

.60






