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ABSTRACT

The quantity and quality of water allocated and used by households and institutions is an
mmportant aspect of water supply which influences hygiene and the social wellbeing of humanity.
Water contributes to economic growth and is regarded as a fundamental human right under a
number of international treaties and conventions. This underscores the need for a proper
allocation of water resources. In 1985, it was estimated that 25 % of the urban population in
developing countries lacked access to safe water. In Nakuru Municipality, it is estimated that the
current level of water supply is about 48%, which is below the national average of 60%. The

circumstances behind this problem are not clear and needed further investigation.

The broad objective of this study was to investigate the water supply and demand situation
within Nakuru Municipality. The study was done in three estates namely; Milimani, Shabab and
Kaptembwo which represent different income levels. Water use in schools, health centers and
botels and restaurants within the Municipality was also assessed. The research employed social
survey techniques. Both quantitative and qualitative data were collected from different sectors of
e population within the study area. Primary data was collected using oral interviews,
Jusstionnaires, key informants, and observations. Stratified random sampling techniques were
#pplied in collecting data from households, schools and health centers in the study area. Data
analysis was done using the computer based Statistical Package for Social Sciences (SPSS). The
study established that 88% of all households and institutions in the Municipality rely on water
from the Municipal Council with 12% using vended or water from communal water kiosks and
mdividual tube wells. Household size and education level were found to directly influence the
amount of water needed by households. However, income (t=0.966; p=0.335) and occupation
#=0.722; p=0.471) levels did not have a significant effect on the amount of water used. The
Sndings further showed that 75% of the residents in the Municipality use less than the average
=mount of water suggested by the World Health Organization (50 litres per day). The results also
showed that 22% of the households used between 9 and 14 litres of water daily while 15% used
Setween 14 and 27 litres. Only 25% of the respondents mostly from Milimani used more than 27
awes of water per day. The study concluded that the amount of water available for distribution

%alls short of demand and hence the need for new water sources.
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CHAPTER ONE
INTRODUCTION

1.1 Background of the Study

The blue planet that is our fragile and precious home has vast water resources but only a
Smcmon of these resources are of fresh water (Sylvain, 2006). It is that small volume of
S=shwater that must meet the needs of billions of people, animals and plants. Water is a one of
B emvironmental life support systems which is the basic requirement for all human related
scames. It forms the backbone of growth and prosperity since industrial, farming and domestic
ssames require water. In the absence of water, humanity and other living things are threatened
W5 extinction (Odongo and Mungai, 2002). The total amount of water supply globally remains
simest constant and therefore if well managed is able to meet these various demands (Wright,
2WS). Overall, the amount of fresh water on the planet is adequate to meet human needs even
Wome future population growth into account. This projection does not however take into
@osmsideration the distribution of water resources in relation to human population (Wright,
205).

Demestic water supply is one of the fundamental requirements for sustenance of human life.
WiBout water, life cannot be sustained beyond a few days and the lack of access to adequate
wamer supplies leads to the spread of diseases (Odongo and Mungai, 2002). Children bear the
gestest health burden associated with poor water and sanitation. Diarrheal diseases related to
madeguate water supply, sanitation and hygiene account for 1.73 million deaths each year and
ssmnbute to over 54 million Disability Adjusted Life Years, a total equivalent to 3.7% of the
gwobal burden of disease (WHO, 2002).

The UN Mar del Plata Water Conference held in 1977 supported the targets set in the 1976
N Vancouver Conference and recommended that the period from 1981 to 1990 should be
@eclared the International Drinking Water Supply and Sanitation Decade (IDWSSD) (Clarke,
551, McDonald and Kay (1988). The United Nations (1997) declared that all people, regardless
of their social or economic status, have a right to clean drinking water and basic sanitation

assded to prevent communicable diseases and provide for basic human dignity.



The World Health Organization, (2001) considers 1000m’ of water per person per year to be
e mmmmum level below which most countries are likely to experience chronic shortages on a
scale that will impede development and harm human health (WB, 2006). Some 45 countries,
Mt of them in Africa and Middle East, were considered water stressed by UNEP, (2006). In
@ier economically less developed countries in Sub-Saharan Africa and Latin America, the
gmiiem is accessibility and not the quantity of water (Tudor, 2003). In these countries, water
msmsgement has often been an ad hoc response to particular pressing problems with only limited

mumber of countries promoting water management at the national level.

The demand for water within the Nakuru Municipality by households and institutions
swmently stands at 75,000 cubic metres of water per day (NEMP, 2007). This leaves the town
Wl 2 deficit of 25,000 cubic metres daily since the supply is estimated at 50,000 cubic metres
per S2y (NAWASSCO, 2006). In line with the Water Act 2002, the Rift Valley Water Services
Seard (RVWSB) has the legal responsibility of ensuring efficient and economical provision of
water in its area of jurisdiction. Rift Valley Water Services Board was established through Kenya
Gazetie Notice No. 1715 of 12™ March 2004. It is estimated that the boreholes and some two
surface water sources supply 35,000 cubic meters per day exclusive of losses to the Nakuru
Mzmicipality. Bulk transfer of water from River Thurasha is managed by the Rift Valley Water
Services Board (RVWSB), from which Nakuru Water and Sewerage Services buys and supplies
% Nazkuru residents (NAWASSCO 2006).

The Water Act (2002) mandates the Water Services Board to contract a Water Service
Provider. Within the Nakuru Municipality, Nakuru Water and Sewerage Services is the agent
comtracted as a Water Service Provider by the Rift Valley Water and Services Board. Among
other responsibilities for this agent is the operation and maintenance of facilities as well as the
Sulling and collection of revenue. Water Service Provider status is mandatory for those water
boards providing water services to more than 20 households, supplying more than 15,000 -
25.000 litres per day of water for domestic purposes or supplying more than 100,000 litres of
water per day for any use NAWASSCO 2006).



1.2 The statement of the problem

Kenya is among those countries classified as water scarce. Nationally, 40% of the households
= wrban areas lack access to clean and safe drinking water. For example, In the Municipality of
Nakurn, there is great imbalance between water supply and demand. It is estimated that the
curent level of water supply in the Municipality is 48%, which is below the national average of
S0%.. The statistics in Nakuru also show that there is a water deficit of 52%. This situation is not
Ssworable given that the rate of urban growth within Nakuru Municipality is estimated to be 7%
25 2 result of high birth rates and immigration from the surrounding regions. This population
Zowth automatically translates to an increased demand for water which further strains the
svaslability and/or accessibility of water to the residents and related institutions and obviously
wall also put pressure on the already over-burdened limited sources of water. In view of this,
Sere is a potential of water related problems in future. The study therefore found it necessary to
establish the demand and supply situation.

13 Objectives
1.3.1 Broad Objective
The broad objective of the study was to investigate the water supply and demand situation
within the Nakuru Municipality.
1.3.2 Specific objectives
» To identify the sources of water supply for Nakuru Municipality residents
» b) To determine the quantity and quality of water supplied to the Nakuru
Municipality.
» ¢) To estimate the average amount of water consumed by households and
institutions within Nakuru Municipality.
» d) To identify factors affecting the supply and demand of water among the
residents of Nakuru Municipality.



L& Research questions

The following questions guided the study

* What are the main sources of water for Nakuru Municipality?

* How much water is supplied to the Nakuru Municipality on a daily basis and can the
water be considered safe and clean?

* What is the average amount of water used by households and institutions in Nakuru
municipality?

* What factors affect water supply and demand among the residents of Nakuru
Municipality?

LS Justification and Significance of the Study

According to UNEP, (2006), WRI, (2004), UNDP (2001) and the World Bank (1996), the top
smwwonmental priority for many cities in the developing world remains improving access to
&ieam water and sanitation. The government's commitment to supplying water is clearly defined
= many policy documents. For example, the Kenya National Development Plan for 2000-2005
snicates that water is a priority both in rural development and as an essential utility in urban
m=ss To achieve the ultimate goal of providing clean and safe water to all, scientists at the
Sm=mational Conference Center for Community Water Supply and Sanitation at the Hague,
NeSerfands (2000) recommended that community management of water resources is absolutely
sssemmal The current government policy in Kenya requires that 84% of urban population and
%% of rural population be currently supplied with clean and safe drinking water (Republic of
Semya: MWTI: 2005). Target number 7 part ¢ of Millennium Development Goal 7 states that, the
“Swment population without clean and safe drinking water be halved by the year 2015. For the
Sabew Municipality to evaluate itself on the basis of these national and international
@mmections, it is important for its demand and supply situation to be assessed. This is the focus of
s socaal survey.

Kenya is classified as a water scarce country with a low water per capita (WASREB 2008).
Sar example, Statistics from NAWASSCO indicate that there is a shortfall of about 33.3% of
wamer against demand for municipal water supplies (NAWASSCO 2006). It is estimated that

4



s Mamnicipality receives 50,000 cubic meters of water per day against a demand of 75,000
e mewes for the more than 400,000 residents. In comparison, the national average coverage
% wan and rural areas is 60% and 40% respectively (NAWASCO, 2006). Therefore Rift
Wy Water Service Board’s regional coverage, therefore, is below the national coverage. Lack
W sssess 10 basic water and sanitation services impacts negatively on human health, mobility,
@esisemny, poverty and on the environment (Republic of Kenya: 2002). Nakuru town
Smmmuees o experience an upsurge in population and hence the demand for water is bound to

. mmmmse m the future. A study of the water supply and demand situation within the Nakuru

Smcpality is therefore crucial.

Sarier, limited information exists on water allocation patterns among residential areas within
Were wwn. Also, during the past 30 years, the population of Nakuru town has increased with a
Ssur of 7% (KNBS, 2006). This underlines the importance of this study to establish the current
W swpply and demand situation within the Nakuru Municipality. The research outcome
@=mermtes useful information for sustainable water management and policy revision.

L5 Scape of the study

The research design used in this study was a social survey research and focused on assessing
e waser supply and demand within the Nakuru Municipality. The respondent’s perception of
waer guality was also assessed. The scope was based on three residential areas within the
Ssmcpeality namely; Milimani, Shabab and Kaptembwo. Institutions within the Nakuru
Ssmmcpality investigated included hospitals, schools, hotels and restaurants. The research was
smmed out between May 2010 and March 2011.



of terms

The amount of water in terms of amount and distribution.

¥: This refers to the presence of a sustainable and affordable water source to the

g of guality. time and distance.

= This refers to the continuous presence of water for use by the residents as need

This is a hole that has been drilled or dug for purposes of providing water for
= or other domestic purposes.

“A residential unit on its own compound whether single or multistoried. One or
Samilies may occupy it.

of water: The fraction of withdrawn water that is actually used or otherwise made

for other purposes as a result of direct human use.

This refers to the quantity of water required by an individual or household for

hygiene and amenity use.
contained multi - storied dwelling unit joined to others in a single structure.

e The range of political, social, economic and administrative systems that are in
[ : 3 .
= = develop and manage water resources and the delivery of water services at different

SDCety.

A group of people who live and eat together, whether or not they are related by

age or otherwise.



Propensity to Consume: This refers to the change in consumption due to a change in

other factors that affect disposable income by households.

water: This refers to the amount of water per head in a country or other jurisdictional
T study.

% A satement by a government or a public body providing guiding principles and goals in
ssme public issues.

Legal or illegal but inadequate multifamily units usually built for rent by poor people.
Thss is a compound of hydrogen and oxygen necessary for life on earth. It is the liquid
Bumans for drinking, cooking, and washing at the household level and also for

and industry.

= scarcity: A situation that occurs when the annual supply of renewable fresh water drops
2000 cubic metres per person.

Sapply: The quantity of water being offered for sale at various prices to individuals,
and institutions, all other factors assumed constant,

e guality: The degree to which water is clean enough to fulfill the requirements of various



CHAPTER TWO

LITERATURE REVIEW

2.1 Impertance of Water

Wimer = necessary for life on earth and has been said to be the universal raw material. Data
. BB paewl water availability and use indicate that, overall, the amount of fresh water on the planet
% sSeguste 10 meet human needs even taking population growth into account (Wright, 2005).
e s does not, however, take into consideration the distribution of water resources in relation
| W Samen population. But it indicates that the problem lies with the allocation and availability, of
el wamer (WHO, 2002).

Smwestganions have revealed that up to 31 countries, which represent nearly 8% of the world’s
pepelston face chronic water shortages (Population Reports, 1998). It has also been estimated
e 3y the year 2025, the number of countries facing water shortages is expected to be nearing

&8 aSectng more than 2.8 billion people or 35% of the world’s projected population (UNEP,
UWST. Many nations are therefore handling water distribution and allocation as a priority in their
ey Sormulation and implementation processes. Domestic water supply is one of the
Sumismental requirements for human life for without water, life cannot be sustained beyond a
S=w days and the lack of access to adequate and safe water supplies leads to the spread of
@sesse Children bear the greatest health burden associated with poor water and sanitation
PWED. 2002).

The fact that easy access to water is a crucial precondition for habitability makes it logical
S most poverty — prone countries are found in the arid and semi-arid tropics where water is
scarce and rainfall efficiency is low because of the large water attraction capacity of the dry and
warm atmosphere (William, & Januz, 1999). In the dry lands of the world, water scarcity has
mmposed significant negative implications on human well being. Safriel ef a/ (2000) noted that
@y land populations are always behind in socio-economic development because of water
shoriage. The prognosis is that this shortage is bound to rise rather than decline. Additionally,

most of the world’s fresh water is stored in icecaps and 90% of drinkable water in the world is



weaser which is increasingly threatened by depletion and contamination (UNEP, 1995).
lemwes only 0.008% of fresh water available for use by man (UNEP, 2005). Many people
e lack water not only due to the amount available but also because of uneven distribution
IS89). It is inevitable that demands for fresh water will continue to rise. Increase in
#nd the concomitant need for food supplies, industrial development and recreation
S Wil increase expectations for availability of this scarce resource (World Bank, 1999).

S=sources in many countries remain fragile, more due to the poor demand and supply

than to actual water scarcity (UNEP, 2002).

@swemments. At the World Summit on Sustainable Development, governments agreed
e sumber of people without access to basic sanitation and who cannot access or
safe &nnking water by 2015 (Tudor, 2003). In 1996, the First World Water Forum in
requested the World Water Council to develop a World Water Vision for the year
= The exercise led to the preparation of Water Visions at global, regional, sub-regional and
i=wels and corresponding Frameworks of Action (Tudor, 2003). These visions were
- e 0 generate massive public awareness of the risk of inaction. The ultimate goal was to
. @emme Be political commitment needed to turn the increased public awareness on the water

e o effective action for the benefit of all. Globally, many water supply agencies are

WSssine o cope with vandalism to existing networks and illegal connections (WMO, No.
T

T8 mewvitable outcome of current patterns of use and abuse of water supplies is water stress.
mmes are defined as water stressed when they consume more than 20% annually of a
el water supply. Currently, about 2 billion people are living in countries that have neither
Mismuse water resources nor the funds to abandon intensive irrigation for more sustainable
‘w practices. About 1.2 billion people still have no access to safe drinking water, and
=& Willem do not have adequate sanitation services (UNEP, 2002). Some 2 billon children die
(S8 yesr Som water related diseases. In the poorest countries, one in five children die before the
- of Sve mainly from water related infectious diseases arising from insufficient water
sl (UNEP, 2002). If current trends persist, this number could spread to cover most of



e warids poor by the year 2050 (WMO, No. 974). Governance is an essential aspect of
Ssswe water resource management and often receives less attention than merits (World Bank
. The governance process determines decision making about type of water use, regulation
W =mmsction from aquifers, regulation of discharges and allocation between competing uses,
“Siufime the maintenance of basic environmental services. Experts claim that declining supplies

(W St water will be a source of increasing tension in the coming years.

Owemall. Africa is urbanizing at a rate of about 5%, the fastest rate if the world (UN-
AT, 2000). Africa’s urban population could jump to 500 million in the year 2020
the already existing water stress in the cities. A 1990 survey of 29 sub-Saharan cities
that 8 were suffering from water scarcity and this number is likely to jump to 20 by the
SUIS (UN-HABITAT, 2000). In many African countries, utilities have not fully met the
W= and sanitation requirements of urban communities, particularly those in low income
seements (Republic of Kenya: WUP 2002). Studies indicate that in Africa, over 300 million
=i S0 not have access to safe drinking water, and an even greater number of over 500 million
- = wahout adequate sanitation (Tudor, 2003).

| Soceedimg to Kalyan Ray, co-coordinator of The Water for Africa Cities Program, the
 =lesive growth of urban centers is rapidly depleting the once bountiful freshwater resources
. Waer. 2003). Community organizations, Non-Governmental Organizations and small scale
!\ @ewame providers have made a substantial effort to bridge the gap (WHO, 2008). But due to
‘; St wrten growth and increasing poverty, the number of un-metered households continues to
~ mwe This wrban water crisis has been receiving increasing attention in all international dialogues
| % wamer. The red flag was raised in Dublin and Rio de Janeiro in 1992 and subsequently gained
m other meetings in Nordwjik in 1994, in Beijing and Istanbul in 1996, in Cape
Sewm = 1997, and in the World Water Forum in the Hague in 2000. At all these meetings, the

e omsss in African cities has been of major concern (Tudor, 2003).

Tafor (2003) argues that water should not pose a constraint for Africa since it has abundant
- W sesowrces with its large rivers, big lakes, vast wetlands and limited but widespread ground

e sssowrces. However in his work, he says the sustainability of this fresh water endowment is
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by certain natural phenomena and human factors. Among the natural threats are; the
miEpiicity of trans-boundary water basins, extreme and temporal variability of climate and
- Wl and shrinking of some water bodies through desertification. The human threats include;
 Ssmpeopriate governance and institutional arrangements, pollution, deforestation, failure to
et adequately in resource assessment, protection and development as well as the
“mssstamable financing of investments in water supply and sanitation. The Africa Water Vision
W 2025 was designed to avoid the disastrous consequences of these threats and to lead the
Smement to a future where the full potential of Africa’s water resources can be readily used to

mmizte and sustain growth in the region’s economic development and social well being

BRNEP. 2005).

The World Bank (2006) contends that in many parts of Africa, families devote inordinate
meass of time in collecting water. For example in the lowlands of Lesotho 30% of the families
spemd more than two and a half hours daily collecting water. This means that time that could be

| et i other economic activities is lost and puts a lot of physical strain especially on women and
idren. This also leads to a great loss of time that would otherwise be use in more productive
=mmomic activities like education, child care, farm cultivation or other activities that could
smprove health. The Bank concludes that Africa’s social indicators will improve only if public
#eiicy and money are focused more on delivering systems that respond to the basic needs of a

wader spectrum of beneficiaries especially the poor.

&= response to consumer demand, a wide range of service providers have emerged offering
“er-t0-door water delivery and water kiosk usually at unregulated rates. Many governments are
mewmg away from direct delivery of services and are currently implementing decentralization
smgams with the objective of improving service delivery. Often these policies focus on urban
ar marzl water supply and assume that by so doing they have catered for the needs of low income
arten scttlements.

Evidence from a number of case studies around the world suggests that the urban poor do pay
Sar safe water but usually at a significant price to the welfare of their children (UNICEF, 2000).

Fzyment for water becomes an addition to the many other services they have to pay. It does not
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» follow that because the urban poor pay proportionately more of their household
for water than the rich, they will necessarily be better payers than the rich for service
&% more formal systems such as a piped water scheme provided by a utility (UNICEF,
does it imply that improved water delivery and subsequent cost-recovery systems can
and operationalized on a large scale for the urban poor based on the evidence of
%% the poor for water supply through informal systems. According to UNICEF, the
so much whether the urban poor can or do pay for water supply but rather under what

@o they do so and how this can be used to scale for water supply to the urban poor.

Sapply and Water Demand

smated that the world consumption of water stands at 4000 cubic kilometers per year,
st 2% of the amount of water found in rivers, rocks and lakes (Punnet. 1989). Many
Bes=fore lack water not due to the amount available but due to uneven geographical
#round the earth (Punnet. 1989). In the year 2000 it was estimated that one-sixth of
% Buman population (1.1 billion people) lacked access to any form of improved water
= one kilometre of their homes (WHO and UNICEF, 2000). Lack of access to safe
water supplies contributes to ongoing poverty both through the economic costs of
#nd in the high proportion of household expenditure on water supplies in many poor
ses. This arises from the need to purchase water and/or the time and energy expended
=on (WHO and UNICEF, 2000). Access to water services forms a key component in
Nations Development Program Human Poverty Index for developing countries
| £999). Thus WHO and UNICEF, (2000) observes that, the earth is facing a serious

amsis which is getting worse and will continue to do so unless corrective action is taken.

= e al (2000) states that, populations from water-scarce regions are always behind in
- development because of water shortage which is bound to rise rather than
'_ Ascording to Ndege (2007), estimates projected a decline in water availability in dry
1300 per capita in 2000 to 1000 per capita in 2010. In contrast, water use in these
=d to rise by an average of 25% per decade. These trends are likely to aggravate
swess situation in these water scarce countries compounded by the fact that current
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= svailability is well below the sustainable water availability level of 2000 per capita (Safriel
Zaag and Savanije (2006) outline seven characteristics of water that compound the
e failures of its allocation. They state that water is vital, scarce, fugitive, bulky, indivisible,

stitutable and non-homogenous thus presenting significant challenges in its market

“mike today’s relatively stagnant supply, demand has quickly evolved along with rapid
szation, diversification of uses and users, raising environmental and health-related
and issues to do with trans-boundary basins (Sylvain, 2006). According to statistics
=2 by the World Resources Institute (1992), domestic water demand amounts to
smately 8% of global water withdrawals. Domestic water demand includes water for
: Mime hygiene and cooking, public service and municipal use. In Europe this constitutes 13%

shstraction while in Asia and Africa 6-7% is withdrawn for domestic use (Hunspeter,

Demiing water is the most valuable form of water use. Data shows that the average daily per
of domestic water varies widely across the globe with 417 litres in North and Central
ez 259 litres in Europe, 235 litres in South America, 86 litres in Asia and 47 litres in
= as of 1995 (UNEP, 1995). The same statistics indicate that in Ethiopia and Kenya, each
=ses on average of around 14 and 36 litres of water per day respectively. This figure is
50 Ditres in India and Pakistan, 300 in Switzerland and 700 litres in the USA (UNEP,
=\ Afnica therefore registered the lowest average daily per capita while Kenya has among the

== dauly per capita in the continent.

8= United Nations International Drinking Water Supply and Sanitation Decade (1981-1990)

Smmmched to improve the water supply situation in the developing world. The achievement
‘Smme s decade indicate that although the provision of adequate drinking water increased from
- &% = 89% over the decade, proper sanitation provision only rose from 46% to 54%. During
ﬁmd. 700 million people were supplied with clean water but nearly 2 billion people

m danger (Mark and Ximing, 2002). Although average national figures on water

2on may be available as earlier indicated, the actual supply and demand situation in
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@ Municipalities including Nakuru is not available. This research focused on filling this gap
Nakuru Municipality.

government has a clear understanding of the critical importance of institutional reforms
g the development impact of water resources management and service provision at

levels. The figure below shows the institutional set-up as vested in the Water Act, 2002.

National Level

Catchment Areas

CAA!
N

 Water Service
~ Providers
WSPs

Consumers, Users

1: Institutional set-up under the Water Act 2002
Raft Valley Water Services Board

=r Prices and Water Affordability

mole of the price of water is important in understanding water as an economic good
2007). This view of water was an integral principle in the Dublin Conference on Water
Emvwronment of 1992. Some water managers advocate for the consideration of all the
aspects of water including its temporal and spatial distribution as well as the
of all stakeholders in water use decision making. They also advocate for taking into

#e meed for sustainability as well as giving due attention to the inter-sectoral use of
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. Average international water prices are projected to increase by 10% between 1995 and
=5 (Mark et al, 2002).

For connected households, water prices are projected to increase gradually from 2000 to
0. reaching a level of 40% higher in developed countries and 80% in developing countries
% et al; 2002). Evidence suggests that in about half of the Organization for Economic Co-
moon and Development countries, affordability of water charges for low-income households
@iher a significant issue now or might become one in the future, if appropriate policy
ares are not put in place (OECD, 2003). This scenario is reflected in all less economically

=oped Municipalities and Nakuru Municipality is no exception.

Oimstead and Stavins (2007) considered the relationship between price and non-price
of water in some United States cities. The results indicated that price control was

cost-effective and revenue enhancing than technological control. However, according to
“mstcad and Stavins, technological fixtures for water regulation ultimately lead to change in

wor such as longer showers, double flashing of toilets and increased sink flows.

A complementary way of looking at the politics of water affordability issues involves the
mmction between a household’s willingness to pay for water services and its ability to pay
S0, 2003). Significant affordability problems exist and must be addressed, where prices
=2 both willingness to pay and ability to pay for a sizable number of customers. If prices are
hlhan both willingness to pay and ability to pay, affordability is not an issue. The interesting
Smes are those where prices lie between willingness to pay and ability to pay. This may exist
» due to some recent history or to lack of financial planning for extreme events like hot
- Wemier that leads to high water consumption. Very different policy initiatives are called for in
e ssmuations (OECD, 2003).

- = some OECD countries like Australia and Ireland, the existence of measures and structures
- W% 2= policy measure and tariff structures directly applied to water bills have had a bearing on
e perceived absence of the affordability problem (OECD, 2003). In Australia, what are known
’ “oemcessions” (some form of rebate) are now so much part of the economic culture that

WSedabality was found to be generally perceived as a non-issue. In Ireland where all household
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= charges were abolished in 1996 and consolidated into general taxation, household water
ity problem as such has ceased to exist by definition. The research endeavored to
sh whether affordability influenced water demand within Nakuru Municipality.

Searces of water

- Wamous water sources exist, for example, rainwater, ground water, spring water, surface
= mvers, lakes, ponds, fog and even glaciers (John, 2004). Water can be supplied from each
= m many different ways but these can then be divided into piped or non-piped options.
=olds in many low-income regions face a variety of challenges in their effort to secure
water (John, 2004). In large urban centres, water supply systems are often unreliable and
& % provide service to many in the city’s poorest residents (Rivera, 1996).

Seeseholds in low-income areas differ from their high-income counterparts in that they spend
| Smger share of their income on water. They also may face a different set of circumstances
2 their supply of potable water. For example, it is common for households in low-
areas to have several possible sources of potable water. Mu, et al (1990), report that
=rs of a small town in Kenya chooses among private pipe, communat wells and pumps,
and water vendors for their potable water. One is tempted to imagine that the said small
mmght be or is similar to Nakuru since the water source scenario is just as described despite
that most rivers are seasonal and unreliable and the lake contains saline water. Some of

mwers that feed into the lake sink underground before reaching the municipality and are
‘ not utilized by the Municipality or individuals for domestic use. These sources differ in
' selative cost, convenience, reliability and quality (Rivera, 1996). The cost of each
e is a combination of the time spent obtaining water, installation charges and prices.
=woids face the challenge of deciding which source(s) to use as well as how much water to
# Som each source and researchers face the challenge of understanding and modeling these
(World Bank, 1993).

There have been a number of attempts to model household decision-making regarding its

= of the source of drinking water and the households’ valuation of improved access to

water supplies in low-income countries (Rivera, 1996). Various researchers have
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sarveys that collect information on households’ supply-sources choices and
ws. For example, Madanat and Humplick (1993) examined the behavior of 900
= Faisalabad, Pakistan and concluded that the more expensive the in-house pipe
selative to the other sources, the less likely the household is to connect. In addition,
o 1s strongly influenced by household expectations regarding the relative reliability
of alternative sources as well as their past experience with alternative supply sources.

= sought to find out whether being connected to the main Municipal water supply in
= =Tuenced by these factors.

. situation in Kenya
g

| The general scarcity of water in Kenya was illustrated by UNEP in 2001 (Ndege, 2007).
. %o that report, the total water deficit stood at a massive 704,522 metres cubed per
_{ ®. The Kenya government recognizes the importance of water and continues to pursue
=t programs aimed at ensuring proper water resources management and service
For example, in 1974, the Kenya government committed itself to ensuring that potable
3 s made available at a reasonable distance to all households by the year 2000 (Republic
- Semye 1999). In order to improve accessibility, the government has put forth effort to
the National Water Master Plan, which is constituted within the National Development
& s expected that this would be made possible through the establishment of water
=. sinking boreholes, construction of catchments, dams and provision of conveyance
=ture in the form of pipes and furrows (Republic of Kenya: 1999). For example in the
National Development Plan for 2000-2005, water was placed as a priority both in rural
=nt and as an essential utility in urban areas. However, despite all these well intended
- measures and structures are still inadequate to improve the situation and Kenya is still
“C 2S a water scarce country.
il M=my= as a water scarce country faces serious challenges with regard to current and future
.- sspply (UN-HABITAT, 2000). Most existing water supply networks were constructed 20-
=== 220 (Republic of Kenya: MWI: 2005). As a water-scarce country unit water
' wom is expected to be less than in water-rich countries (WASREB, 2008). Although

* 5 enough water resources in the region sufficient to meet present requirements, the

17



required to pump water and the storage to meet drought, make the cost of obtaining
soarces high (NAWASSCO, 2006). Nairobi’s water crisis worsened in 2000 when a
drought forced the authorities to ration water and power supply (UN-HABITAT,
As in most African cities, the problem is not so much that bulk treated water is in short
St that about 50% of the water is wasted and unaccounted for (UN-HABITAT, 2000).

& S=mya, water supply and demand has been tackled by a variety of studies. For example,
12001) focused on industrial water demand with the study using time series data drawn
=1 mdustries in Kenya. The study adopted a dynamic adjustment model that incorporated
=uus month’s water consumption. Kabeya (2000) considered water supply and sanitation
g=s and responses in Kisumu town. The findings depicted a negative trend encircling
%8¢ sanitation supply in both the formal and informal settlement areas as opposed to the
wiew held by many that water and sanitation supply is a problem only in the informal
areas. Ndege (2007) indicated that incomes are positively correlated to water
mon and that water abstraction has negative effects on the ecology of the dry land.

I e Kenya Government has put in place measures to ensure efficient distribution of water.
W messures include the establishment of the National Water Resource Management Strategy
WS, launched in Nairobi in 2007. The Water Services and Regulatory Board (WASREB),
= that good water coverage by any water provider should be over 90% and anything
#0% is unacceptable (WASREB, 2008). It also directs that any Unaccounted For Water
= acceptable at values below 20% and that hours of supply where population is greater
S9E.000 should be 16-20 hours (WASREB, 2008).

& pmblem faced by the Kenya government is the management of water demand (Kabeya,
Caimcross and Feachem (1993) suggest a number of strategies that may be used to
water demand. These include the tariff structure, leakage reduction, water saving taps
S=mes and consumer education. They further suggest that the tariff structure should be
%o all those able and willing to pay, enforceable and that charges should be based on
» value and characteristics. These characteristics would be reflected in the metering

%t involves the unit rate charge. This helps in introducing a progressive tariff policy in
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wastage is reduced and consumers from higher income households pay more for

10 raise more revenue which may then be used to subsidize the cost of water for
research endeavors to establish whether the low income households do pay more
e high income households.

jon in Nakuru

below shows the water abstraction potential for Nakuru district compared to other
wium the Rift Valley Water Services Board jurisdictional area. The table shows that
== the most prevalent source of water supply for the Nakuru district followed by
Surface water sources are most prominent in Keiyo while ground water sources
= Turkana district. Nakuru and Narok districts have equally exploited surface and
sources. The table also shows that Nakuru and Keiyo districts have the highest per

2 for water supplies for human consumption. This research seeks to investigate

sapita situation within the Nakuru Municipality.
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The Rift Valley Water Services Board’s Water Potential

Water Sources by District
Surface |Ground |Ground ot Other [TotalVolume Per Capita
Water  |Water Water & [Specified Abstracted  perjAbstraction(
sources Surface Day (m3) /p/d)
Water
35 4 4 15,898 5.0
1 91 (15,099 57.0
15 3 23 2,230 6.1
13 1 91 (26,733
44.6
104 9 S 1 206 (62,176 52..2
17 3 38 4,437 9.8
11 5 17 1950 6.8
1 23 [1,347
%1
196 17 14 1 567 (118,870 LE

20

2 to the Nakuru Water and Sewerage Services Company (NAWASSCO), Nakuru
Boreholes and the water transfer scheme for half of its water supply (Table 1),
lls 25,000 cubic meters short of the daily demand of 75,000 cubic metres
S0 2006). In the absence of a local reliable and established Municipal water supply,
must collect water from long distances or purchase it at considerable price from
=ss this problem, the Nakuru Municipal Council undertook an Agenda 21 local
planning process. In consultation with the local community and community-
s (CBOs), water demand and supply was identified as the key problem. In
problem, the Municipal authority established a number of public water kiosks
Jow income estates like Kaptembwo.



gh the Municipal council of Nakuru has a private company to manage the water
et the firm is yét to come up with long term solutions to end the crisis. Apart from the
=, the Municipality also relies on surface water sources. In addition the Municipality
= supply from the Kenya National Water and Pipeline Corporation (NAWASSCO,
St despite these sources of water, most of the low income residential areas within
& Manicipality continue to be served by private water vendors NAWASSCO, 2006). This
W= Sat there is a problem with water allocation within the Nakuru Municipality.

stical and Conceptual Framework.

W sudy was based on the Market Theory according to Alfred Marshall. The theory
S e concepts of demand and supply which is an economic model of price determination
= It specifies that in a competitive market, the unit price fdr a particular good will vary
=s 2t a point where the quantity demanded by consumers (at current price) will equal
=y supplied by producers (at current price), resulting in an economic equilibrium of
Ge=nuty. It illustrates the factors that influence the supply of a certain good to respond

%=t within a given period of time.

Weory can also be used to describe the consumer behavior to certain goods given the
market conditions. This includes factors that make consumers decide to buy the
@f zoods they buy and why these decisions change from time to time. These factors
mmcome level, house-hold size and composition and education level. The Demand theory
the Marginal Propénsity to Consume (MPC) may differ by income level, household

s#5on and from one year to another.

* comcept of demand and supply under the market theory considers all the factors that
- @emand and supply. The supply of water to the residents will be affected by factors
® &= chmate (since borehole water depends on replenishing of ground water through
. level of funding, water supply infrastructure and prevailing policies. The
case for flexible exchange rates is built upon the law of supply and demand.

%o this theory, the price should regulate the quantities supplied and demanded and
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so that the market clears and equilibrium is reached. A commodity or service in

be supplied at whatever price depending on the elasticity of demand.

of supply and demand was used in this study and the Municipal Council was
on the supply side while the residents and institutions were considered as the
{demand side). The study aimed at analyzing the current situation regarding water
: Kibbe, (2007) suggests that if the price of a commodity is set too high, production
but demand low depending on the nature of the commodity. On the other hand, if
: Sxed too low, there will be shortage due to operational costs despite high demand.
framework shown in Figure 2 guided the study. The single arrows in the figure
meraction between the various categories of variables while the double arrows

anticipated effects these variables have on water supply and demand situation
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2: Conceptual Framework Model
Alfred Marshall (Adapted)
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CHAPTER THREE

METHODOLOGY

th design

= smudy employed a social survey research design based on qualitative and quantitative
The responses from the study objectives generated essential quantitative data on
within the Nakuru Municipality.

ch site

¥ was conducted in Nakuru which received its township status in 1904 and became a
v 1952. It is located 160 km North West of Nairobi and is the fourth largest urban
Kenya after Nairobi, Mombasa and Kisumu. Nakuru town is located in the Rift Valley
of Kenya. The study area was the Nakuru Municipality which lies at an altitude of 1859
sea level. It lies at grid reference 0°19'- 0°24' S / 36°04'-36°07 E and has many
ad 2 high population growth rate. Agriculture, manufacturing and tourism are the
of the economy of Nakuru since it is a high rainfall potential area compared to the rest

e past 30 years, the population of Nakuru Municipality increased with a factor of
' 1868, the population was 47,151 (Kenya, 1970), increasing to 92,851 in 1979 (Kenya,
. U85 982 in 1989 (Kenya, 1994), 239,000 in 1999 and 473,288 in 2009 (KNBS, 2010).
% Mmicipality is densely populated (1076 persons per square km, KNBS, 2006) with a
sl population estimated at 282,433 people (KNBS, 2006). Out of these, 138,533 are
am 143,880 are males residing in 83,577 households (KNBS, 2006). The estates
¢ = this study were Milimani, Kaptembwo and Shabab. Administratively, Milimani
Afraha sub-location in the Central location, Kaptembwo is found in the larger
location while Shabab is in Koinange location. Figure 3 below represents the
= of e study area in regional context, the various surface water bodies as well as the

from where data was collected.
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Fincar fuatures digifincd by Nakuru Local
1rban Ohbsarvatony Progect
© LLIC Project 20101

of Research sites in Nakuru Municipality
Local Urban Observatory Project
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=ntial areas and institutions within the Nakuru Municipality were used as the sampling
~while the units of analysis were the households (HH) and the institutions. The study used
| amslnative and quantitative approaches. Qualitative data was derived from water use
memces of water users (households and institutions) within the Municipality as well as
photography. The respondents provided essential quantitative data on the various aspects
For households, stratified random sampling was applied with the various strata being
mcome, middle- income and high-income households. Stratification was chosen because
= the rural set up, income level governs the pattern of water consumption in urban areas

1988). This stratification was based on the type of dwelling unit which to a large extent

=2 the income level of the residents.

=ypes of houses in the various residential areas were used as an indicator of the level of
Sor the respondents. Milimani has a higher concentration of mansions and bungalows and
== to represent high income households. Shabab on the other hand is predominated by
Swee bedroom permanent houses and was chosen to represent the middle income
s There is a high proliferation of bed-sitters and usually semi-permanent houses in the
© area. It is here also where shanties and slums are found and this was chosen to
the low income households. This approach was informed by researchers who did
sacial surveys on water and energy within Municipalities (Kabeya, 2000, Ochodo, 2007
. 2007).

amive at fifteen households for Milimani, a list of households obtained from the Rift
Frovincial Planning Office was used to randomly choose fifteen households to be
The Shabab area was divided into three clusters with their housing blocks being
=C along access roads since this was the easiest way of reaching the households. Using
ssornization, four blocks were chosen from each cluster. Households in these blocks were
=2 and eighteen of them were randomly picked from each cluster. This gave a total of
Swr Bouseholds chosen for Shabab. Since Kaptembwo is a densely populated area, the

s=sidential area was divided into fifteen clusters consisting of several rows of dwelling
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Ten clusters were randomly chosen for listing of the available households. Again this
ering was done based 6n the accessibility to the houses. From the list obtained, one hundred
minety two households were randomly picked for study. The representative sampled
ation size was 7.4% for Milimani, 7.5% for Shabab and 7.6% for Kaptembwo.

- Fagure 4 shows the number of respondents in the various categories. From the survey done
Nakuru Municipality, of all the respondents, 250 (79%) were households, 40 (11.3%)
schools, 27 (8.4%) hotels and restaurants with 3 (1.3%) being hospitals. All the institutions
stuted 70 (21%) of all the respondents.

Household Hospital Restaurant/Hotel School |

Respondent

4: Number of Respondents Interviewed
- Field Survey, 2011

= surveying the institutions, lists of schools, hotels/restaurants, and hospitals were obtained
the Municipal Council office. Using random table numbers, the required representative
er of institutions was picked for surveying. Random sampling was important to ensure

=sentativeness of the institutions chosen and hence the reliability of the findings.

ple size
- I the sampling, Milimani was considered for high-income households, Shabab for middle-

households and Kaptembwo for low-income households. Household estimates for these

were 11,048. The total number of households interviewed was 250. The calculated
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_qlmentative sample sizes for the estates were 15 for Milimani, 43 for Shabab and 192 from
Laptembwo.

To determine the sample size, the Krejcie and Morgan (1970) formula for estimating sample
|
- w2e (S) was employed; this formula is given as:

S=X’ NP (1-P)
ENLD + PP oo vessrcvereeaan e [1]
 Where:
S= required sample
~ N= given population size
P= population proportion assumed to be 0.50 since this magnitude yields maximum possible
sample size required.
&= the degree of accuracy as reflected by the amount of error that can be tolerated in the
fluctuation of a sample proportion p.
X* = the table of chi square for the degree of freedom relative to the desired level of
~ confidence, which is 3.841 for 0.95 confidence level.

It has been statistically shown that any sample size greater than 200 yields good results when
ed by the SPSS (Krejie and Morgan, 1970). In this research 250 households were
ed. To obtain the proportionate number to be surveyed in each residential area, the
ired sample size(s) were multiplied by the number of HHs in the respective residential area.
mg the 1999 census statistics, the Kenya National Bureau of statistics estimated the population
Milimani to be 2,028 persons while those of Shabab and Kaptembwo were 5,703 and 25,413
pectively. The numbers of households were 676 for Milimani, 1,901 for Shabab and 8,471 for
embwo, (CBS, 1999). The total number of households for the three estates was 11,048.
=d on the total number of households and using the above formula, the required sample size
estimated as shown below:
S=3.841x11,048%0.5(1-0.5)

0.05% x (11,048-1) +3.841x0.5(1-0.5) ........... [2]
=371
computed sample size for institutions is given by:
8§=3.841x519%0.5 (1-0.5)
0.05% x (519-1) +3.841%0.5(1-0.5) .............. [3]
=220
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However, a total of 250 households and 70 institutions (total 320) were used. To obtain the
@mportionate sample of households in each of the three residential areas, the number of
hrseholds in each residential area was multiplied by 0.022629 obtained from (250+11,048).
Bence the respective sample sizes for the various estates were 15 HHs for Milimani, 43 for
- Shsbab and 192 for Kaptembwo. The total number of institutions (schools, hotels/restaurants,
 Swspitals/health centres and prisons) in the municipality is 519 (CBS, 2006).The number of
~msututions surveyed was obtained by multiplying the total number for each category by 0.1349

519).

- Table 2: Sample size for respondents from institutions

Total No. in Municipality Sample size
293 40
=ls/ Restaurants 200 27
25
1 0
519 70

Seerce: CBS, 2006

2.5 Data collection Instruments

The following methods were used for both primary and secondary data collection and
malysis. Secondary data was obtained from books, reports, the internet, scientific magazines and
~mer publications while primary data was collected using the following tools:

Questionnaires (Appendices) were administered to sample units within the area of study.
Soth closed and opened types of questionnaires were used. The questionnaires were
‘siministered to different water consumers to ascertain supply levels. This was done within a
emod of three months with the help of three research assistants. The main target groups were
smarily households and institutions. Primary data related to water supply and consumption was
srced from NAWASSCO. These included meter cards, account numbers, name and physical
ﬂws of account holders, type of water outlet and the location of water outlet. The Council,
 ®VWSB, and NAWASSCO provided a significant set of data required through personal

“merview schedules. Focus Group Discussions were organized especially when collecting data
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Swm water supply and management agencies as well as from water vendors. A single

“=presentative group was organized each in Shabab and Kaptembwo. At NAWASSCO, a
:ming was held with the relevant zone managers and meetings were held with bicycle water
“emdors in Shabab and Kaptembwo. Interview schedules for water service providers, institutions

e water vendors were prepared and administered.

Interviews were especially used with water supply officers at NAWASSCO, water vendors,
Seuscholds, Institutions and other relevant entities were interviewed to get the existing situation
- @ water supply. This method was also used to gauge the level of commitment to providing better

- mcess to safe water. Interviews help in attaining higher response rates than mail surveys

Babbie, 2001).

- 3.8 Data Processing

The data collected was first coded before analysis by allocating values to non-numerical or
‘malitative data to allow for computer analysis. Variables were assigned numbers 1,2,3,4 or 5 as
Be situation warranted. As stated by Peter (1994), data processing includes data editing,
~“eaning, coding, classification and tabulation. For example while yes was coded 1, no was
eaded 2. Information obtained through interviews and Focus group Discussions was scrutinized

wiectively and reported in line with the research objectives.

2.7 Data Analysis

This was done using the Statistical Package for Social Sciences (SPSS). For testing the
msearch questions, and making of inferences, descriptive and inferential statistics were used.
‘Sescriptive tables, means, percentages and Chi-square tests were employed. The chi-square was
~=mmied out at a = 0.05 level of freedom since most of the data obtained was categorical. The t-

==t analysis was used to determine if the mean scores of different groups were significantly
siiSerent.
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CHAPTER FOUR

RESULTS AND DISCUSSIONS

2 Uharacteristics of Households

The main household characteristics considered were age, gender, household size and
ssition, income level, occupation and education level. The household size and composition
s considered in order to determine how they impacted on water consumption and/or demand.
mumber of individuals in a household and its gender parity were important parameters
wdered since they affect the amount of water demanded.
From figure 5, 58.4% of the respondents were aged between 23 and 40 years. Of these,
*: were females with the males accounting for 23.9%. This could be because data collection
mainly carried out during the day when most males were at work. Due to gender roles, it
w mostly women who were found at home during the day. In total, all the women interviewed
=d for 63.4% while the males constituted 36.6%. This shows that gender is often an
ant factor in explaining water use, but “the direction of the influence depends on the

cultural context”. For example, according to the World Bank (1993), female

dents” willingness to pay for water exceeds that of men in Tanzania and vice versa in

- The data also indicates that there was a small ageing population in these estates. 3.7% of the
speadents were aged above 60 years with 2.1% of these being females. Those aged between 12
® 2 years represented 24.3% of the respondents. The big difference in numbers between
= and females in this age group could have been due to the presence of a large number of
house-helps especially in the medium and high income estates. This is because the

=mts of these estates can afford to hire house-helps unlike in the low income households.
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® Male

® Female

Below 12 Between12-22 Between23-40 Between 41-60 Above 60

Age

5: Age and Gender Categories at the study sites
Field Survey, 2011

1 the study, the building materials and size of houses were used as indicators of the income
of its occupants. For example, no mansionnates or bungalow were found in Kaptembwo
is a low income estate indicating a low income of the residents. Data on the types of
was important because it helped in assessing the relationship between income levels,
of houses and hence water demand. It was found that the most common type of houses
the three estates were flats with 33.2% of the respondents living in such houses. These
of houses were most common in the middle income estate (Shabab) and the low income
(Kaptembwo). The mansionnates and bungalows (23.9%) were common in Milimani
is a high income estate. The 21.3% semi-permanent houses were all found in Kaptembwo
e bed-sitters which accounted for 21.6% were spread across the middle income and low
estates of Shabab and Kaptembwo. This is because those living in these estates are not
y able to own or rent better houses. Within the study area, 73.8% of the mansionnattes,
of the bungalows, 95.7% of the semi-permanent houses, 75.9% of the flats and 95.5% of

Sed-sitters were rented facilities. Figure 6 below represents these different categories of
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6: Categories of houses
- Field Survey, 2011

Water Sources for Nakuru Municipality

From an interview with NAWASSCO officers, it was found that the Nakuru Municipality
sves water from two main sources namely boreholes and rivers. Table 3 shows the names of
svers and bore holes and their pump abstraction levels. The study found that currently, there
2 total of 20 active boreholes supplying water to the Nakuru Municipality. According to
WASSCO officers, once abstracted the water is treated at a Municipal facility before
ion. The government stipulates that all such water sources need to be protected to ensure
cleanliness and safety. Where conventional treatment systems fail, the government requires
the water be boiled before consumption. From Table 4, the Nakuru Municipality supplies
liters of water on a daily basis to its residents. However, according to data collected from

Rural Water Services Company (NARUWASSCO) who are the custodians of the river

water project, they are currently only supplying 5,500 liters to NAWASSCO. This is

1,500 liters is supplied to Kiamunyi estate and its environs (NARUWASSCO, 2009).
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3: Main Water Sources for NAWASSCO, Nakuru Municipality

SOURCE NUMBER OF PUMPS TOTAL ABSTRACTION
[Litres/Day]
1. BORE HOLES
[Location]
2) OIl- Banita 4 8,500
5) Kabatini 8 16,500
<) Baharini 5 9,500
d) Nairobi road 3 6,500
No. of B/holes 20 30,000
2 RIVERS
a) R. Thurasha 5,500
b) R. Malewa 4,300
Total : 50,000

NAWASSCO, 2011

- The Nakuru Municipality residents indicated that they have a variety of water sources for
: or domestic use which include; the Municipal council through NAWASSCO, water vendors
of water vendors said that they got their water from private water works), communal
kiosks, Individual tube well (especially in schools and some parts of Milimani estate) and
water.

- According to Odongo and Mungai,(2002), the cost of developing new water sources to cater
mcreased demand, expanding existing sources and improving existing distribution networks
higher after the most accessible water resources have already been tapped. At the same
governments are becoming reluctant to pay the rising investment costs as long as utilities
= amable to meet these costs from user charges (UNEP, 2002). To achieve the 60% metering
wement, the government and/or the water utility must be willing to progressively invest in
ing new water sources. This can be achieved through seeking new abstraction sites or

ing policies to encourage roof water harvesting and storage either through local by-laws
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government housing policies. According to officials from NAWASSCO, there has been no

water abstraction sites developed or expanded for the Municipality over the last five years.

olds Perception on Water Quality

- From Figure 7, 53.9% of the households considered the water they used to be clean and safe.
, 23% said they did not consider the water to be clean and safe while the further 23%
they were not sure. The data also showed that 93.5% of the respondents said they did not
the water further but rather consume it as supplied by NAWASSCO since they considered it
Be from certified sources.

H Yes
® No

= Not sure

7: Household perception on water quality
: Field survey, 2011

- This was collaborated by secondary data obtained from NAWASSCO water quality
storing laboratory. Water samples are periodically tested both at the source and at chosen
sampling points. The most common parameters/substances tested include water
e, turbidity color, PH, chloride, fluoride, heavy metals and conductivity. The values
are then assessed against Kenyan water quality standards as dictated by the Kenya
of Standards. Some of their data bank during the period of my research is shown in
4 below. The table indicates that most of the substances tested during this period were
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within the set Kenyan standards. However, most sample sites registered high fluoride levels

which NAWASSCO officials said they do further treatment to achieve the set standards.

- Table 4: Water Quality Analysis

- Units g o NTU pH scale mg/1
Sampling Points Temp. Turbidity pH Fluoride
May/2010 | Baharini borehole 25 10 6.5 i |
Jun/2010 Turasha River 18.8 12 7.8 0.6
Jul/2010 Kabatini borehole 27.6 - 6.3 0.4
Aug/2010 | Malewa river 204 6.9 3.0
Sep/2010 | Nairobi rd borehole a2 0 7.1 42
Oct/2010 | Olebanita borehole 17.3 7 6.5 3.7
Nov/2010 | Turasha River 20.3 8 7.0 5.0
Dec/2010 | Baharini borehole 23 2 6.8 38
Jan/2011 Natrobi rd borehole 29 6 7.4 3.4
Feb/2011 | Malewa river 19 12 6.3 1.4
Mar/2011 | Baharini borehole 28 5 12 .7
Kenyan Standards (maximum) 27 15 6.5-8.5 j 8.

Source: NAWASSCO Observatory Laboratory, 2012

Table 5 shows that 88.1% of all respondents rely on municipal water supply while only 11.9%
selied on private water works and vendors. It was noted that of all the respondents relying on
municipal water supplies, 67.4% were households, 1.3% were hospitals, and 8.4% were hotels
and restaurants while 11% were schools. An analysis by location for reliance on municipal piped
water is shown in table 6 below. This table indicates that 93% of the respondents in Shabab, and
£%% of those in Milimani rely on piped water from the municipal supplies. However, the number
of those relying on municipal piped water from Kaptembwo is much less with only 48.7% saying
Sey rely on municipal water. Those without piped water said that they got their water from

Scycle vendors.
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problem of low metering level in these low income areas was attributed to insufficient
w0 improve the infrastructure as well as low capacity. The municipal council is currently
=king water kiosk installation programs in these low income areas to address the needs of
30% without piped water. They are also addressing past neglect on water service
ructure to increase accessibility. On the other hand, with the population growth within the
pality at 7% (KNBS, 2006), most of the increase is expected in the low income areas
& aggravate the water problem already existing in these areas. This increase in population

lead to the growth of slums leading to the inevitable problem of environmental degradatioil.

5: Respondents Using Municipal piped water

Municipal piped water
Re=spondent Total %
Yes % No %
Household 67.4 11.6 79
. 0 1.3
Restaurant/ 8.4 0 8.4
11 0.3 11.3
88.1 11.9 100

Seurce: Field Survey, 2011

The levels of reliance by the respondents on Municipal water supply were also assessed. The
= showed that 93% in Shabab and 88% in Milimani relied on the Municipality as a water
ce since most of them had the networks in place. However 51.3% of the respondents from
stembwo said they did not rely on this water source. This was because of the absence of

vorks and the heavy operation of vendors in this estate. Table 6 contains this information.
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e 6: Municipal water use by location

Municipall piped water
Residential area Total (%)
Yes (%) No (%)
Kaptembwo 48.7 51.3 100
Milimani 88 12 100
Shabab 93 7 100

e: Field Survey, 2011

The Chi-Square analysis of the Nakuru municipal council as a water source in Table 7 below
cates that the Council (NAWASSCO) was a significant source of water for the Nakuru
icipality residents. The outcome shows that the council (NAWASSCO) unlike rainfall, tube
s and private waterworks whose tests were insignificant is a major water source for the
Municipality households and institutions. NAWASSCO obtains 75% of its supply from
sund water as Table 4 shows raising the issues of the need for fresh water to be managed and

w0 be left to market forces.

7: Chi-Square Test for the Municipal council as a water source

Asymp. Sig. (2-
Test Value Df sided)
on Chi-Square 8.584(a) 3 035
ielihood Ratio 13.106 3 .004
mear-by-Linear Association 1.757 1 .005
of Valid Cases 310
2d Survey, 2011

The period that water vendors had carried out business was assessed and it was found that
= %% had carried out business for up to five years and 14% had been in that business for over

years as shown in Table 8 below. This signifies that a greater number of those interviewed
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were not new to the water vending business. The presence of water vendors for such a long time

also indicates that water has been a problem within the municipality for a long time.

Table 8: Average duration of water selling by vendors

Duration Frequency Percent
1-5 years 48 55.8
6-10 years 26 30.2
over 10 years 12 14.0
Total 86 100.0

Source: Field Survey, 2011

Water vending is a big business and therefore a source of water for residents within the
Municipality. Trucks, handcarts and bicycles are the most common means used by the vendors to
wransport water. Figure 8 shows that 37.5% of the small scale vendors relied on Municipal water
supplies while 62.5% said they got their water from private water works. This implies that some
of the water sold to the Nakuru Municipality residents may be less than sanitary water which can

Bave far reaching health consequences on the consumers.

® Private water works

® Munucipal Council

Figure 8: Sources of water for vendors
Source: Field Survey, 2011
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Sixty six point three percent of the vendors said that they sold on average 200 to 400 liters of
water daily. This is the equivalent of 5 to 20 jerri-cans per day. From Table 9, 33.7% of them
szid that they sold more than 500 litres of water daily. It was however difficult to establish these

claims since the vendors were not directly billed by the water service provider.

Table 9: Average Water sold by Vendors per Day in Shabab and Kaptembwo

l Amount sold (litres) Frequency Valid Percent
| 100-200 20 233

200-400 31 43.0

Over 500 29 33.7

Total 86 100.0

- Source: Field Survey, 2011

Plate 1 below shows one of the main water selling and distribution points within Kaptembwo
estate. There were no small scale vendors observed at the Milimani estate indicating that reliance
on vendors was minimal in this estate. The only vendors found here were large scale vendors
who sold bulk water using vehicle tankers. There were three (3) vending stations identified in the
Kaptembwo while only 1 was identified in the Shabab estate. The vendors pool together water

- jericans in several stations from where the residents purchase. One of these water selling points

= privately owned while three are run by the Municipal council through NAWASSCO.
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1: Naroka Community Water Project in Kaptembwo, Nakuru
ve: Field Survey, 2011

There were a number of bulky water vending vessels like the one in Plate 2 (Appendix 2)
when the Nakuru Municipality. They sell most of their water to institutions and the high income
aani estate. This was so because those in Milimani have sufficient storage and can afford
bulky water which is usually cheaper than bicycle vended water. They usually buy this water
= the Municipal supplies are inadequate or during periods or low pressure. Other Plates

mg the different water vending mechanisms are found in Appendix 2.

3 Daily Per capita Water for Households and Institutions in Nakuru Municipality

Table 10 gives a case summary of the findings on daily per capita water for Nakuru
e ipality households and institutions. Most of the respondents use less than 120 litres of
=r per day with only 25% using more than 27 litres of water per day. The 5% of institution
mndicated using between 101 litres and 120 litres of water daily were mostly public schools
= supply networks were mostly dry and depended on vended water. Other institutions
stituting 75% said they were not sure of how much water they were using. This was because
of the Municipal metered water supply, they also depended on vended water. Some also
=d that the bills they received were not a true reflection of their monthly water

ption.
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Table 10: Amount of water used per day in litres

' Households and Institutions Amount of water used per day in litres
below 81- 101- | over |not | Total
40  |41-60 61-80 (100 120 [120  sure |
Households 6.6% [21.9% | 14.9% | 17.4% 14.5% 248% 0% | 100%
Institutions 0% 0% 0% 0% 0% 25% | 75% | 100%

Seurce: Field Survey, 2011

Gleick (1996) suggests that in developing countries, a minimum of 3 litres per capita per
&y is required for adults in most situations for drinking. However, households with least access
W water supplies are more likely to be engaged in at least moderate activity and often in above-
awerage temperatures. White et al. (1972) provides estimates of water quantity needs at different
s=mperatures and activity levels. They suggested that 2.6 litres of water per day is lost through
mespiratory loss, insensible perspiration, urination and defecation. In addition, a significant
@mantity bf water is lost through sensible perspiration if hard work is performed. They note that
amder extreme conditions of hard work at high temperatures in the sun the per capita water could
=se to as much as 25 litres per day. However, households with least access to water supplies are
more likely to be engaged in at least moderate activity and often in above-average temperatures

- Sws requiring a relatively higher water per capita (White ez al., 1972).

Norms for quantities of water to be supplied have been varied for certain specific conditions.
For instance the sphere project sets out 15 liters of water used per capita per day per person as
®eing a key indicator in meeting minimum standards for disaster relief (Sphere, 1998). Well,
11998) suggested that a minimum criterion for water supply should be 20 liters per capita per
gay. A similar figure has been suggested by Carter ef al., (1997). Gleick (1996) suggested that
e international community adopt a figure of 50 liters per capita per day per person as a basic
water requirement for domestic water supply. However, the amount of daily water per capita
waries with the individual, as it depends on the condition of the subject, the amount of physical

exercise and on other environmental factors (Wright, 1993).
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Table 11 shows that 26.6% of Kaptembwo residents use between 61 and 80 litres of water per
d=y. This translates to between 13.5 litres and 17.8 litres per capita water per day. Those using
Selow 40 litres (i.e. 8.9 litres daily per capita water) were 10.4%. Only a small percentage
111.8%) had over 26.7 litres daily per capita water (over 120 litres daily) in this estate. The
Sishest percentage recorded in Shabab was 36.7% which represented those who used over 120
Sires of water daily. This is equivalent to 26.7 litres percapita water daily which is a much higher
mount per head than in Kaptembwo. In the Milimani estate, 68.3% of the respondents used more
#an 120 litres of water daily translating to more than 26.7 litres daily per capita. These statistics
ssow that a greater percentage of the respondents in Milimani had higher daily water per capita
Sllowed by Shabab and lastly Kaptembwo. This was attributed to the presence of a better supply
merwork especially in Milimani and Shabab. Those in Milimani also rely heavily on tanker truck
water which is sold in bulk and hence cheaper than bicycle vended water most common in

Lzptembwo and parts of Shabab.

Table 11: Amount of water used per day in the different Estates

Amount of water used per day in litres
Estate over not Total
below 40 | 41-60 | 61-80 | 81-100 101-120 | 120 | sure
© Kaptembwo 10.4% 14.6% |26.6% |194% |13.5% |11.8% [0.7% | 100%
Shabab 2.2% 5% 10.6% |11.8% [22.6% |36.7% |11.1% |100%
0% 0% 0% 0% 2.4% 68.3% | 29.3% | 100%

Source: Field Survey, 2011

Figure 9 gives a summary of all respondents’ responses as to whether they considered the
water they received to be enough. 72.5% of them said the water was not adequate while 27.5% of
#em said the water they received was adequate. But most of those who said had enough water
were institutions especially schools which had private boreholes. As found out, this was

mecessary in order to ensure a more reliable supply was available to these institutions. 53.2% of
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#ose who said the water they received was not enough were from Kaptembwo while only 2.4%
were from Milimani with the rest (19.4%) coming from Shabab. Access to sufficient, clean and
safe water directly impacts on sanitation and health (WHO, 2008). This scenario has contributed
o the cleaner environment in the high income households and a higher prevalence of diarrheal

and other water related diseases in Kaptembwo.

= Yes

B No

Figure 9: Water Adequacy
Source: Field Survey, 2011

Table 12 shows the respective percentages for their responses. 78% of the households said
ey did not have enough water citing scarcity as the major reason for this inadequacy. All the
‘Bospitals interviewed said they had enough water while only 28% of the hotels and restaurants
‘sad they had enough water. The scenario was however slightly different in schools where more
“han half indicated that they had enough water. This was attributed to the fact that a number of
#e schools had private sources from their private tube wells. The remaining 42.9% of the

Is lacked enough water and had to offset their deficit by relying on bulky water vendors.
Those respondents not receiving enough water gave a number of reasons for the inadequacy with

e most frequent reason for households being scarcity or rationing at 74.0%. Scarcity and
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Table 12: Responses on Water adequacy

water supply while this figure was 5.6% for hotels and restaurants.

ssioning accounted for 72.2% for hotels and restaurant and 74.4% for school as the reasons for

aot having enough water. 1.5% of the households cited lack of funds as a cause of inadequate

Respondent valid
Frequency Percent Valid Percent
Household yes 54 22.0 22.0
No 191 78.0 78.0 |
Total 245 100.0 100.0
Hospital yes 4 100.0 100.0
Restaurant/Hotel yes
8 30.7 28.0
No 18 69.2 720 |
Total 25 96.2 100.0
School yes 20 57.1 57.1
No 15 42.9 429
Total 35 100.0 100.0

Source: Field Survey, 2011

It was found out that hospitals used on average 2,477 units of water monthly for a number of
reasons. Firstly, many procedures require the use of large amounts of water including the
sterilization of apparatus and equipment for hospital staff and patients. Secondly, the staff and
~ patients are in the institutions for 24 hours each day. Also, hospital cleaning takes place a
sumber of times in a day as a measure to control the possible spread of diseases while more
water is used for amenity purposes especially for the lawn. This is because a beautiful

environment is considered as an occupational therapy for the sick.
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4.4 Socio-economic Factors Influencing Water Demand among Nakuru Municipality
Households

The socioeconomic factors considered in this study were age, household size and

somposition, education level, income level and occupation. Education level of households has a

- direct bearing on the type of jobs they have, the amount of money they earn and hence where

ey are likely to stay within the Municipality. Occupation influences the household’s income
and hence the amount of funds available to spend on water. Financial hardships may be an
mcentive for water consumers to cut back on essential water use, probably resulting in damage to
personal and public health. Table 13 shows the impact of these socio-economic factors on
gemand for water within the Nakuru Municipality.

Table 13: Socio-Economic factors influencing Water Demand

Unstandardized | Standardized 95% Confidence
Coefficients Coefficients |t Sig. Interval for B
Socio-economic Std. Lower Upper
factor B Error | Beta Bound Bound
(Constant) 2.145 0.802 2.675 [0.008 |0.566 X4
Age 0.092 0.136 | 0.040 0.674 | 0.501 |0.176 0.359
Household size | 0.648 0.094 | 0411 6.892 | 0.000 |0.463 0.834
Male's ;
-0.082 | 0.156 | -0.033 -0.523 1 0.601 |-0.389 1 0.226
education level
Male's income
0.068 0.070 | 0.062 0.966 0.335 |-0.070 0.206
level
Father's
0.052 0.071 | 0.043 0.722 1 0471 |-0.089 0.192
occupation

Source: Field Survey, 2011
Household average size incorporates not only individuals related by blood but also those who
are related by marriage and distance relations. Household size is an important consideration in

bousehold water use as it impacts on hygiene and human health. As shown in the Table,
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Sousehold size with a t-value of 6.9 ( p= 0.001) has a significant impact on water demand
mplying that the larger the family size the more the amount of water consumed or demanded.
Shonnar (2007) observed a similar relationship between household size and the demand for
water. The amount of water demanded or consumed in a household may also increase when the
mumber of young, elderly and invalids is higher (WHO, 2008). This has been attributed to the
Sact that more water will be required to maintain a high level of hygiene for these vulnerable
@oups. Additionally, these dependents require a higher frequency of cooking, bathing and
‘mundry and hence more water will be used. Table 13 shows a negative t-value for education
sevel. This is so because water is a basic commodity and hence its demand is not dependent on
@me’s education level. This reasoning would also be used to explain why there were no

sznificant relationships between occupation and water and income level.

On average, the modal class for household size was found to be 3 to 4 members and this
sccounted for 35.2% of the total households while those with 5 to 6 members constituted 32.6%.
These averages are close to the national figure for household size of 5.1 (Ministry of Planning
and National Development, 2007) and are shown in Table 14 below. About twenty one (21.1%)
of the respondents indicated there were more than seven occupants per household. This was
s=ributed to big families and staying relatives especially in the Kaptembwo estate and the
presence of more than one house help and/or garden boys in the Milimani estate. It was found
out that the higher the number of occupants in a household, the more the water they consumed

and vice versa.

Table 14: Average household size

Household size No. of HH (Respondents) Percentage (%)
1-2 34 13.6
3-4 103 41.2
5-6 93 312
7-8 10 4.0
9-10 10 4.0

above 10 0 0
Total 250 100.0

Source: Field Survey, 2011
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Household Education level

The household education attainment was also studied and was described as either being
dliterate, having adult education, or having acquired primary level, secondary level or tertiary
level. This was done in order to make inferences on possible water use benefits of higher
education. Increased educational attainment would suggest that the household recognizes the
value of water and thus invest on water saving technologies. Table 15, indicates that 8.7% of the
respondents were illiterate with a higher percentage of these being adult males and females.
However, the lowest illiteracy level was registered by the male youth (1.0%). Most adult male
respondents (40.8%) had secondary education and at least 94.5% of them have a minimum of
primary education. From the table, it can be noted that most of the males interviewed had

secondary education representing 40.8%.

On the contrary, 42.9% of adult female respondents were found to have primary education but
the number of adult female respondents with tertiary education level was only 12.3%. Tables 15
below also indicate that there were more females who attended adult education (6.5%) as
compared to the percentage for males (1.6%). This index for males was higher than for females
who had 34.5% with secondary education. 42.9% of the females had gone up to primary level
with 3.9% being illiterate.

Table 15: Education Levels for Nakuru Municipality Respondents

Education

Level Father Mother Son(s) Daughter(s) Relatives
Count | % Co;ﬁt % Count _% Count | % M Count %

Mliterate 12 39 |12 39 3 1.0 7 2.3 27 8.7

Adult educ |5 1.6 |20 6.5 46 14.8

Primary 94 304 133 429 |62 200 |150 484 135 43.5

Secondary | 126 40.8 107 34.5 159 51.3 108 34.8 77 24.8

Tertiary 72 TEYET: 12.3% | 86 27.7% | 45 145 |25 8.1

Source: Field Survey, 2011
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Table 16 shows that a greater percentage of the respondents had attained secondary education.
In Milimani, 57.1% had post-secondary education where the highest literacy level was recorded
in Milimani estate. Most communities put more emphasis on educating the boy child and hence
the reason for a higher literacy level among the males across the different estates. Milimani is a
high income residential area and its residents have the ability to finance secondary and post
secondary education. This explains why most of those with tertiary education came from this
residential area. Milimani estate registered the highest literacy level as well as the highest per

capita water.

Thompson et al (2001) notes that in East Africa, average water consumed by households with
higher education levels was found to be marginally higher than those households with less
education. Higher levels of education were an indicator of higher income which gives the
residents in high income estates a higher propensity to consume water. Education level for both
the males and females from the various households was assessed against their areas of residence

as shown in the cross tabulations in Tables 16 and 17.

Table 16: Male's education level

Residential Area Total
Kaptembwo Milimani Shabab
Male education level Count | % Count | % Count | % |Count | %
Iliterate 3 1.6 0 0 9 R 3.9
Adult education 0 0 0 0 4 31 2 1.6
Primary 60 324 |3 214 21 204 | 84 27.6
Secondary 86 46.5 |4 28.6 |40 38.8 | 131 43.1
Tertiary 36 195 |8 57.1 |29 282 |72 23]
Total 185 100 14 100 103 100 | 304 100

Source: Field Survey, 2011
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From Table 17, 43.5% of the females in Kaptembwo had attained primary education while
38.7% had tertiary education. Only one of the females in Milimani had adult education with all
the others having a minimum of primary education. No females in Milimani were illiterate just
like in the case of males. In Shabab, 41.7% of the females had gone up to primary level while
18.4 had a tertiary education level. The percentage of those who have primary education was

proportionally higher in Milimani than Shabab.

These statistics indicate that there is a weak relationship between the place of residence and
the level of education for the parents in the households. A greater percentage of females and
males in Milimani had secondary and tertiary education compared to Shabab and Kaptembwo
estates. The only 12 illiterate females were recorded in Kaptembwo and Shabab estates as
reflected in Table 17. This was similar for males where 12 of them were illiterate but only from
Kaptembwo and Shabab. The levels of adult education were highest in females and again mostly
concentrated in Kaptembwo and a few in Shabab. These findings agree with those of Thompson,
(2001) since it was found out that the amount of water consumed in Milimani is marginally
higher than that in Shabab and Kaptembwo estates. Despite the disparity in education levels in
the three estates, the amount of water demanded did not reflect this. This is because water is a
basic commodity whose requirement does not depend on education level.

In most developing countries, women and girls are responsible for collecting water for
cooking, cleaning, health and hygiene (Tudor, 2003). There is need therefore to have gender
sensitive education for both men and women since women are the caregivers and managers of
the household (UNEP, 20002). According to Tudor (2003), limited investment in education
especially on women may have a tremendous effect on family health. The Focus group
discussions done in this study established that where literacy levels were such as at Milimani

high cases of water related diseases were low and vice versa.
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Table 17: Female's education level

Residential Area Total
Female's education level Kaptembwo Milimani | Shabab
Count % Count | % Count | % Count | %
[literate 4 2.1 10 0 8 70 112 3.8
Adult education | 13 7 |1 53 |6 58 20 6.5
Primary 101 54319 474 143 41.7 1133 429
Secondary 52 30 36.4 | 27 26.2 | 107 34.5
Tertiary 16 86 |2 1.1 119 184 38 123
Total 186 100 |19 100 | 103 100 | 310 100

Source: Field Survey, 2011

Occupation Levels of the Residents and Their Willingness to pay for Water Services

This study endeavored to assess if there was any relationship between occupation level and
water demand. Figure 10 shows the occupation levels for males within Nakuru Municipality.
37.7% of the males were self employed with 29.0% being casual laborers, 22.6% having white
collar jobs and 9.7% being jobless. Of the residents 1% were school going children. 89.3% of the
residents were secularly employed and expressed their willingness to pay for whatever amount of
water they needed for their use. Therefore, their occupations did not significantly affect the
smount of water demanded. Kabeya (2000) on a study in Kisumu Municipality concluded that
the amount of water demanded by residents within the Municipality was not a reflection of the
type of occupation of the individual households.

The economic performance of a community can be assessed by the occupation of the
residents. Cairncross and Feachem (1993) and Well (1998) suggest that where water is
purchased, the price may be a limiting factor on the quantity of water used. However, Cairncross
and Kinnear (1992) show that the price of water purchased from vendors in Khartoum, Sudan,
did not lead to a significant reduction in the quantity of water procured. Cairncross and Kinnear
(1992) further suggest that in poorer communities, where an increasing proportion of household
income must be spent on acquiring water, the only major item of expenditure available for

sacrifice was the food budget and therefore it was probable that high costs of water were
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contributing to under-nutrition. Residents who were connected to water networks, and who had
mot had a problem in water supply, showed more willingness to pay. Osama (2007) reports

similar results in his work on affordability and willingness to pay in Palestine.

® Self employed
® Casual labour
B Whitecollar job
E Jobless

# Minors/Schooling

Figure 10: Occupation Levels for Males
Source: Field Survey, 2011

Figure 11 shows the occupation levels for females within the area of research. As can be seen,
~ 47.1% of the women were self employed compared to 37.7% of men. Those women who were
self employed were found to be running food kiosks, charcoal shops and grocery shops among
other small private enterprises. However, 19% of the women interviewed worked as casual
~ leborers while men were 29%. The occupation of females as in the case of males did not seem to
| significantly affect the amount of water demanded. This may be because conventionally it is men
~ who mostly pay for bills even in cases where their wives are working while the inordinate burden
o fetch and the management of household water is mostly viewed as a female issue (Tudor,
2003). The 10% of minors/school going were those females who responded to our questionnaires

- but were either minors or were school going.
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® Self employed
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® Whitecollar job

# Minors/Schooling

Figure 11: Occupation Levels for Females
Source: Field Survey, 2011

Sixty percent of the water vendors sold water to the low income estates at between Ksh. 15.00
and Ksh. 20.00 for a 20 liter jerrican. However, the metered high and middle income households
paid up to Ksh. 500.00 for 11 units which are equivalent to 11,000 liters. This translates to Ksh.
0.05 per liter or Ksh. 0.9 per 20 liter jerrican. This is less than what respondents were paying in
the low income households. Howard (2002) reports that there is limited evidence of a significant
association between cost of water and quantities of water collected. However, according to
OECD (2003) for many countries, the poor are expected to devote a larger than average
proportion of their income to water charges. For example, in Soroti, in Uganda quantities of
water were actually greater from sources where payment was required (Howard, 2002).
According to Howard (2002), this willingness to pay is likely to have been a function of access.

This was similar with the findings of this research where 92.6% of households, 100% of
hospitals, 88% of hotels and restaurants and 68.6% of schools said they would be willing to pay
for whatever amount of water they needed if it was available (Table 17). In Morocco, Mephail
(1993) found out that the poor pay up to 50% more than those living in high income areas
(UNICEF 2000). In peri-urban areas Mauritania, it was found that the poor pay as much as 14 to
20 percent of their household budget for water and in peri-urban Malawi, the poor pay up to 12
times more than the affluent (UNICEF, 2000). This means that residents in the low income
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use a greater percentage of their disposable income in paying for water. This is likely to
to a budget constraint which compromises the family’s ability to acquire adequate food
lies. This in turn will contribute to poor health, a weak workforce and hence low standards
ing. To curb this, OECD (2003) suggests that the waiving or reducing the charges on “early
” in a given billing period as an income support measure can help the poor. This would be

ogous to an increase in income for them.

Willingness to pay is an expression of the demand for a service, and it is a strong prerequisite
%or sustainable cost recovery because it is the materialization of users’ satisfaction and of their
desire to contribute to its functioning (Cardone and Fonseca, 2003). This willingness to pay for
water services was used as a proxy of income. Direct techniques for the estimation of willingness
® pay would be based on the observation of what people actually did in order to ensure water
provision (including how much money they had to pay for it). Since most respondents were not
exact on how much they were spending on water monthly, the indirect ways drew conclusions
Fom users’ responses to hypothetical questions about their willingness to pay for water services

{Hope and Garod, 2004).

The responses in Figure 12 shows that 89% of all types of respondents were willing to pay for
whatever amount of water they needed, while 11% said that they were not able. This is an

mdication that water inadequacy is not a function of income and/or education level.
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= No

Figure 12: Willingness to pay for water services by respondents
Source: Field Survey, 2011

Table 18 shows the responses from the different respondent types. It shows that most of the
respondents were willing and able to pay for whatever amount of water they needed if it was
available. Only 35 schools (50%) responded to this question due to the fact that some schools

had private water sources. This accounted for the 31.4% who answered no to this question.
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Table 18: Ability of Respondents to pay if more water was available

I Cumulative
Respondent Response Frequency | Percent | Valid Percent | Percent
Household Yes |224 91.4 92.6 92.6

No 21 8.6 7.4 100.0
Total 245 100.0
Hospital Yes |4 100 100.0 100.0
Total 4 100.0
Restaurant/Hotel Yes |22 84.6 88.0 88.0
No - 15.4 12.0 100.0
Total 26 100.0
School Yes |24 68.6 68.6 68.6
No 11 314 314 100.0
Total 35 100.0 100.0

Source: Field Survey, 2011

A comparative survey was carried out to assess how much the respondents were spending for
other services such as electricity. This was used as a proxy to determine the respondent’s actual
ability to pay for services. In Appendix 5, Table A2 shows that 22% of the households paid more
than Ksh. 900.00 for electricity. Approximately 60.4% of the households paid between Ksh.
300.00 and over Ksh. 900.00 for electricity on a monthly basis. A comparative analysis between
the latest water bill (Table A1) and the latest electricity bill (Appendix 5) reveals that the amount
of money paid for electricity are above that for water. Table Al shows that, 115 households
(46%) pay less than Ksh. 200.00 for water on a monthly basis. According to Table 19 below,
52.6% in Kaptembwo paid below Ksh. 200.00 with 29.5% of those in Shabab paying between
Ksh. 401.00-600.00 monthly. In Milimani, 53.8% paid over Ksh. 1000.000 per month for water.
Only 19% of all the household respondents paid above Ksh. 1000.00 for water. Some 22% of all
households were not sure how much they were spending on water. This was because they stayed

in areas where rent was a consolidated figure for housing, water and electricity. The previous
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month’s (latest) water bill was used as an indicator of the relative amount of water consumed by
e households. The purpose of the latest electricity bill as a proxy of income was to show that if
e respondents are able to pay their bills that are even higher that those of water they can pay for

more water if it is available.

Table 19: Household’s previous month’s water bill

Water bill in the previous month
below | 201- |401- |601- |801- |above |Not | Total
Residential Area 200 400 600 800 1000 | 1000 Sure
Kaptembwo Count |72 - 12 12 4 9 24 137
0,
% 52.6 2.9 8.8 8.8 2.9 6.6 175 100.0
Milimani Count 1 4 - - 7 1 13
0
% T3 30.8 - - 53.8 7.7 100.0
Shabab Count 2 1 13 2 1 3 a9 44
% 45 23 205 |45 |23 |68 50.0 | 100.0
Total
74 6 29 14 5 19 47 194
Count
% 38.1 31 |49 |73 126 9.8 242 11000

Source: Field Survey, 2011

As shown in Appendix 5 (Table A1), the amount paid by institutions for water varied widely
ranging from Ksh. 4,500.00 to Ksh. 101,000.00. Table 20 given below shows the relative amount
of money paid by the institutions for water as of the month prior to the data collection. The
amount of money used was then converted into water units (a unit of water is equivalent to 1m’
of water) by applying the tariffs systems for NAWASSCO where the first 6 units are charged a
constant figure Ksh. 250. 00. Each extra unit is charged Ksh. 25 up to 99 units. An extra 100
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above this is then charged Ksh. 33.00. Using this conversion system, on average hospitals

2.477 units of water, hotels and restaurants used 235 units while schools used 196 units.

e 20: Last Water Bill Paid by Institutions

Water bill in the % ' Mean | Std.
previous month N | Minimum | Maximum | (Ksh.) | Deviation
81009. | 29942.36
4 36500 101516
00 8
Valid N (listwise) 4 - § » %
Restaurant/Hotel 10331.
i 24 | 5000 18700 4041.223
25
Valid N (listwise) 24 - - - "
School 18633.
35 4500 36000 a5 9047.040
Valid N (listwise) 35 - = = .
]

Source: Field Survey, 2011

Hospitals paid the highest amounts for water on average that is Ksh. 81,009.00 due to their
nature of work with a twenty four hour service to patients in addition to cleaning and other
medical procedures requiring the use of a lot of water. Hotels as well have a twenty four hour
service provision as opposed to schools most of which were public day schools. There were also
more faucets in hospitals and hotels which contributed to the higher consumption of water as
opposed to the few, often regulated outlets that are found in schools. According to table 20,
restaurants and hotels had a standard deviation of 4041.223 indicating that there was a greater
similarity in the amount paid for water in these institutions than in schools and hospitals. This
deviation was accounted for by the fact that some of the schools and hospitals had private water

sources like boreholes and hence did not pay for all the water they used to NAWASSCO.
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Distance of Water Source from Homesteads

When asked, most of the water vendors said their pricing was determined by availability of
water as well as by the distance of the water source from the intended market. Table 21 indicates
that 16.1% of the respondents got their water from within less than half a kilometer from there
residential area. Only 5.5% of all interviewees had their water sources further than half a
kilometre. Those staying furthest from the water source were found to pay more for water.
Similar responses were also registered in a survey carried out in Korogocho Nairobi by the

Consumer Information Network (Odongo & Mungai 2002).

In this study, 75% of the respondents said they were not comfortable with the water prices.
All these respondents were however found to be those living furthest from water sources hence
the high rates were mainly attributed to distance. It was found out that 79% of the vendors within
Nakuru Municipality sold water at between Ksh.5.00 and Ksh.15.00 per 20 litre jerrican. The
average price for a twenty liter jerican of water was found to be Ksh.10.00. Distance was also
found to impact on the amount of water used with those nearer to the primary water source using
more water. Cairncross (1987) provides an example from Mozambique that demonstrated that
water consumption in a village with a standpipe within 15 minutes was 12.30 litres per capita per
- day compared 3.24 litres per capita per day in a village where it took over five hours to collect a

bucket of water.

Bulky water dealers using tankers sold water at the rate Ksh. 2,000.00 for 1000 liters of water
which translates to Ksh.250.00 for one cubic meter of water. However, these whole sale vendors
were only common in the Milimani area and only a few traded in Shabab. This was due to
affordability and storage issues in the Milimani area. This rate is cheaper than that of the small
scale vendors who sell water predominantly in the low and medium income estates of
Kaptembwo and Shabab. At the rate of Ksh.10.00 per 20 litre jerican of water, (the average small
scale vending price), residents in these estates pay Ksh.500.00 for a cubic meter of water. This
means that in the absence of municipal water supply, residents in low income estates who can
not buy water in bulk end up paying double what those in high income estates pay. This finding
is supported by a report by the government of Kenya on improving water supply and sanitation

service delivery to low income urban communities in Africa which argues that, often times the
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arban poor may even pay up to 10 times more per unit of water (often 20 liters) than high income
households (Republic of Kenya: WUP: 2002).

Table 21 shows that 83.9% of the households had water within their compound.
Cumulatively, 94.5% of the respondents got water from a distance of less than a kilometre while
5.4% got water from between half a kilometre to over a kilometre. According to the World
Health Organization guidelines, when the distance of a drinking water source is more than one
kilometer or is found at 30 minutes total collection time, consumption cannot be assured, hygiene
is not possible and there is a very high level of health concern (WHO, 2003). Based on distance
travelled, the Nakuru situation is therefore conducive for the residents to access drinking water.

Table 21: Distance of water source from home

Valid Cumulative
Distance Frequency | Percent Percent Percent
within compound 260 83.9 83.9 83.9
less than 0.5km 33 10.6 10.6 945
0.5-1km 8 26 | 2.6 97.1
over lkm 9 29 29 100.0
Total 310 100.0 100.0
Source Field Survey, 2011

As indicated in Table 22, distance influenced how much water was sold. This is shown by the
fact that 10.5% of the vendors who got their water further than 2 kilometres sold it at Ksh. 15.00
or more. Studies reviewed provide evidence that greater quantity actually provides a measures of
accessibility, with the assumption that increased accessibility equates to increased volumes of
water used (Esrey et al., 1991; Cairncross 1987). Cairncross (1987) suggests that there is a direct

positive response of water volumes used by households to accessibility.
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Table 22: The price of a 20 liter jerrican and distance of source from market

Price of 20 litre
jerrican Total No. of
Distance of source from market vendors
1 km 1-2 km 2-3 km over 3 km
5.00 31 3 0 0 34
15.00 17 11 5 1 34
20.00 6 8 2 1 17
30.00 1 0 0 0 1
Total 55 22 2 2 86

Source: Field Survey, 2011

Once the time taken to collect water exceeds 5 minutes or 100m from the house, the quantities
of water collected decrease significantly. There is little change in quantity of water collected
within these boundaries (Cairncross and Feachem, 1993). Beyond distance of one kilometre or
more than 30 minutes, total collection time, quantities of water will be expected to further
decrease. In urban areas, where water supplies may be close but total collection times are very
high, greater volumes may be collected that will support hygiene. Findings from a study from
Jinja, Uganda suggest that once water is delivered through at least a single tap on-plot, the
quantity of water increases significantly and further increases are found only when water is piped
into the home and is available through multiple taps. When water is outside the home, average
consumption drops still further to roughly one-third the average consumption at a compound tap

and one-tenth that of households with water piped into the home (Well, 1998).

4.5 Uses of Water by Respondents

The study found that drinking, cooking, bathing, personal hygiene, laundry, watering lawn
and animals and amenity influence how water is used. Appendix 5 summarizes the major uses of
domestic water by the Nakuru Municipality residents. It shows that 97.5% of the households use
water for domestic consumption while 75% of the hospitals use water for the same purpose.

However, 61.5% of the hotels indicated that they used water for cooking, bathing, laundry and
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the lawn. On the other hand, 51.4% of schools use water for watering animals in addition to
consumption, hygiene and amenity uses. The amenity uses for households included car washing,
laundry, lawn watering and washing. The main productive uses of water listed by some

households were animal watering and small scale irrigation.

In its Guidelines for Drinking-Water Quality, WHO defines domestic water as being 'water
used for all usual domestic purposes including consumption, bathing and food preparation'
(WHO, 1993; 2002). This implies that the requirements with regard to the adequacy of water
apply across all the uses and not solely in relation to drinking water. Sub-dividing uses of
domestic water is useful in understanding minimum quantities of domestic water required and to
inform management options. White et al. (1972) suggested that three types of use could be
defined in relation to normal domestic supply. These are; Consumption (drinking and cooking),
hygiene (including basic needs for personal and domestic cleanliness) and amenity use (for
nstance car washing, lawn watering). Thompson ef al. (2001), adds that a fourth category can be
included of ‘productive use' which was of particular relevance to poor households in developing
countries. Productive use of water includes uses such as brewing, animal watering, construction

and small-scale horticulture.

4.6 Factors Affecting the Supply of Water to Nakuru Municipality Residents

A number of factors were found to impact on water supply to the residents of Nakuru
Municipality. One of this was the absence of proper infrastructure (NAWASSCO, 2010).
Through an interview, NAWASSCO officials said that the current piping networks were laid
down in 1910. All terminal extensions have been added to reach new populations from these
below capacity networks. They said that the type and size of these networks are too small to cater
for the high population densities that were not considered when they were first laid down. Also,
the institutional capacity (human resource) is another factor affecting the efficiency of water
supply to the Nakuru residents. Through interview it was established that NAWASSCO has 250
employees who are often deployed to other council departments. This reduces the efficiency of
field services including monitoring for leaks and other problems. The number and skills of the

workers is therefore a limiting factor. A third factor affecting water supply according to
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NAWASSCO officials is budgetary allocation geared towards the expansion of water

@stribution. This, they reckon is not adequate to meet the demands of the increasing population.

In addition, NARUWASSCO sells water to NAWASSCO at the rate of Ksh. 33.00 per cubic
metre as from May 2010. NARUWASSCO depends on river Thurasha to supply the
Municipality with water. The potential of river Thurasha to continue supplying water to Nakuru
meral and Nakuru Municipality is threatened by increased human settlement at its catchment
wound the Kipipiri area. This has led to siltation at the lower course of the river reducing its
discharge capacity and the problem is further compounded by vandalism and illegal connections
slong the Gilgil-Nakuru networks leading to great water loss. Another factor affecting the
effectiveness of the water supplier to meet customer demand is illegal connections.
NAWASSCO officials agreed that they lose a lot of water to illegal connections which may go
mnoticed leading to great loses. Vandalism is another impediment to effective water supply

which contributes to high maintenance charges in repairs and replacement of stolen or damaged

eguipment.

The survey included an investigation as to what the water consumers felt concerning
vandalism and illegal connections as factors impeding effective water supply. It was found out
~ that 64.2% of the respondents said this was a big problem. While 17.4% said they were not sure,
18.4% reckoned that this was not a major problem. The water service providers indicated that it
was difficult for them to determine whether the Un accounted For Water (UAF) was due to
vandalism, illegal connections or due to undetected leakages. These perceptions are shown in the

- Figure 13 below.
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Figure 13: Perceptions concerning illegal connections and vandals
Field Survey, 2011

Efficiency of the Water Service Providers

Under the Water Act of 2002, the Water Services Boards (WSBs) are required to ensure that
services are provided within their areas of coverage without leaving gaps (Republic of Kenya:
MWTI: 2005). According to the strategy, service provision is not to be restricted to those who can
afford the service. The poor are to be considered in the provision of water services. This is
further reinforced in the National Development Plan 2002 -2008. The respondents were asked
whether they considered what the service providers were doing their best. Table 23 shows their
responses. 47.3% of the households said they disagreed while 16.9% strongly disagreed. This
gave a total of 64.2% households who disagreed. Conversely, 65.4% of hotels and restaurants
agreed that the water service providers were doing their best as did 75% of hospital respondents.
The percentage of households who said the water providers were not doing their best was higher

than the others because more households depended on vended water.
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Table 23: Rating of Water Service Providers by Various Users

Valid Cumulative

Respondent Responses Frequency | Percent  Percent Percent

Household Valid st.rongly 41 16.7 16.9 16.9
disagree
Disagree 115 46.9 47.3 64.2
Agree 78 31.8 32.1 96.3
strongly agree | 9 3.7 v 4 100.0
Total 243 99.2 100.0

Missing 99 2 0.8
Total 245 100.0

Hospital Valid Disagree 1 25.0 25.0 25.0
Agree 3 75.0 75.0 100.0
Total - 100.0 | 100.0

Hotel& Rest  Valid Disagree 9 34.6 34.6 34.6
Agree 17 65.4 65.4 100.0
Total 26 100.0 | 100.0

School Valid Disagree 9 25.7 25.7 25.7
Agree 23 71.4 71.4 97.1
strongly agree | 1 2.9 2.9 100.0
Total 35 100.0 |100.0

Source: Field Survey, 2011

Table 24 below shows the various reasons given by respondents as to why they thought the
water company was not able to meet water demand. 74% of the households stated that scarcity or
rationing were the major drawbacks whereas 72.2% of the hotels and restaurants and 73.3% of
the schools gave the similar response. The Table shows that 1.5% of households and 5.6% of
hotels and restaurants said that lack of funds affected how much water they used. This is an
indication that lack of sufficient amounts of water with most respondents was not because they
were unable to pay for it. However, the water utility reckoned that water rationing was inevitable
due to the increase in population within the municipality. The officials also said that during some
parts of the year, abstraction levels from the boreholes are low due to climatic factors leading to

rationing. They said this was especially in the months of December to February and June to
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August since they are generally drought months. Tudor, 2003 also agrees that climate may have

an effect on Municipal water supply.

Table 24: Reason for inadequacy of water within Nakuru Municipality

Frequen Valid Cumulativ
Respondent Reason cy Percent | Percent e Percent
Household Valid scarcity  or s 502 74.0 74.0
rationing
lack of funds |20 8.2 10.2 84.2
low pressure | 10 4.1 3.1 89.3
Scarcity &
Lack of funds 3 12 1.5 90.8
Seasity %l g 69 |87 99.5
Low pressure
blockage 1 A4 5 100.0
Total 196 80.0 100.0
Missing 99 49 20.0
Total 245 100.0
Hospital Missing 99 - 100.0
Restaurant/H Valid sca.rcn‘y orf 3 50.0 79 79
otel rationing
lack of funds |1 3.8 5.6 77.8
low pressure |3 11.5 16.7 94.4
Secarcity &} 38 5.6 100.0
Low pressure
Total 18 69.2 100.0
Missing 99 4 15.4
Total 8 30.8
Total 26 100.0
School Valid sca.rc1Fy orf g 314 733 733
rationing
low pressure |4 114 26.7 100.0
Total 15 429 100.0
Missing 99 20 5l
Total 35 100.0

Source: Field Survey, 2011

Rainfall data was obtained from the Kenya Industrial Training linstitute Meteorological
weather station to ascertain the rainfall patterns over the said months. Data for a period of 15

years was used to work out the average rainfall recorded over these months. It was found out that
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e lowest rainfall averages were in the months of July to September. The average amount of
rmainfall for these months offer the 15 years was 34.7ml. January and February were also dry
“months averaging 17.6ml of rainfall. These low rainfall months coincided with the months when
water rationing cases by NAWASSCO were reported to be most frequent. This was an indicator
that the annual distribution of rainfall influenced water supply to the residents by NAWASSCO.
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CHAPTER FIVE
CONCLUSIONS AND RECOMMENDATIONS
£.1 Conclusions

The main water sources for the Nakuru Municipality were found to be twenty boreholes and
%o rivers mainly distributed across the Northern side of the Municipality. The rivers are
Sowever trans-boundary water transfers from catchment areas outside the Municipality. It was
#iso found out that fewer water vendors relied upon Municipal water supplies while the maj ority
2ot their water from private water works. The results of this study established that 88.1% of all
e respondents rely on water from the Municipal council as dispensed by NAWASSCO.

The study also established that despite evident water deficiency, there has been no clear effort
- by the Municipality water suppliers to develop new or expand old water abstraction sites. It also
found that three quarters of all the households use less water than that recommended by the
mternational community of 40 to 50 litres of water per head per day. A majority of the
mstitutions said they were not sure how much water they used daily. This was attributed to the
fact that in addition to vended water some institutions had private water sources. The quality of
water supplied to the Nakuru Municipality was found to be in comparatively good quality except

for high levels of Fluoride in many samples.

The survey also found out that consumers in the low income settlements paid more for vended
water than their counterparts in the high income areas. It was also found out that the existing
Institutions of water management and distribution do not guarantee universal access to water due

to lack of capacity.

Among the various socio-economic factors affecting water demand, household size was found
to be the most significant. Education level, income level and occupation had no significant effect
on the amount of water demanded. This is because water is a basic commodity whose demand is

not bound by these factors.
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It was also established that willingness to pay for the service was not related to income. Most
ndents were ready to pay for whatever amount they needed if such amount were available.
g the factors affecting water supply within the Nakuru Municipality were found to be poor
cture, illegal connections, vandalism, high maintenance charges and lack of adequate

mstitutional and human capacity.

52 Recommendations

Since the amount of water supplied by the Municipality fall short of demand, this study
mcommends that NAWASSCO explores additional water sources to increase water quantity.
These may include:

v Sinking more boreholes/wells.

v" Encouraging residents to harvest and store roof water during the rainy season.

v Commercializing private wells where owners can sell water to NAWASSCO.

v" Exploring the possibility of the Goethermal Development Co-operation supplying water
to the Municipality from their Menengai site.

The amount of household water consumption was found to be less than internationally
recommended averages. The Municipal council/NAWASSCO should:

» Prioritize the allocation of water to low income communities. The local trust fund
or constituency development fund could be invoked to improve on water services
since any form of development is premised on water availability.

» Reduce water prices for the urban- poor to ensure that they have adequate and
affordable water.

» Build community based institutions for policing of water misuse which awards
those who give confidential reports leading to water recovery or the apprehension
of illegal water users.

> Adopt water demand management measures that can help reduce wastage. Such
measure may include leakage detection, reduction of illegal connections and in-
house retrofitting. They can also manage demand by applying water pricing

measures such as tariff structure and water metering to each household.
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> Invest in Education and information. This is an important management tool which

can be used through raising public awareness and entrenching the same in in-
school education.

Improve the billing system. This can also help them to address illegal connections
if all consumers are captured. This will enhance revenue collection which can be
ploughed back to improve water services.

Improve water treatment especially on chemical substances such as Fluoride

which was found in many samples.

The factors affecting water supply to the Municipality are; network types & sizes, human
ezpacity and budgetary allocation. This study recommends that NAWASSCO should:

Improve its infrastructure/networks
Employ enough staff to address consumers’ needs.
Put in place mechanisms to both monitor leakages and illegal connections.

The Municipal Council should increase its budgetary allocation for water.
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APPENDIX 1

QUESTIONNAIRE FOR HOUSEHOLDS

Dear respondent,

I am an MSc. Student at Egerton University and currently carrying out field research in the
Nakuru Municipality. The focus of my research is household water supply and demand within
the Municipality and aims to improve the water supply situation within the Municipality. My
research centres on three key estates namely; Milimani, Shabab and Kaptembwo.

Kindly respond to the following questions as accurately as possible to make this research a
success and your responses will be held in confidence. Your cooperation will be highly
appreciated.

Yours Sincerely

Sammy Mathendu

(Researcher)

Please circle the choice corresponding to your reply or otherwise fill in the spaces provided.

1. PERSON INFORMATION

1. Name of respondent ..........coiiiiiiiiiiii e
2, Telephone nummber (optional}u. s oomsosmmmmnmmemsmss s s 5w A iss
3 Sex

1. Female 2. Male

4. Age bracket

i Below 12 2 12-22 3. 23-40 4. 41-60 5.Above 60
5. (a) Size of households

1)1-2 2)3-4 3)5-6 4)7-8 5)9-10 6). Others (state) ..............
b) INGIDBET DL RTINS, ..o smmnmamrnemsmmamamans

c) Number of children...............ccoooeieninian.

d) Number of Males.........ccooovvivviniiinninnnn.

e) Number of Females............cccovvnennnnn.
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a) Residential area/location. (Estate)

1) Kaptembwo  2) Milimani 3) Shabab 4. Others (state)...............

b) HOUSE N0, nssmsinios somvsmmmamminmsses

SOCIO-ECONOMIC STATUS
7. Type of house

a. Mansion  b. Bungalow c. Semi-permanent  d.Flat  e. Bed sitter

8. In what Land Tenure system do you life?

1. Own house and land with title deed 2.Rented house 3. Squatting on private land
4. Squatting on public land 5. Own house without title deed 6.0thers (specify)..

9. Number of households employed..............................
10.  Length of stay in the estate
1) Below lyr 2) 1-4 yrs 3)5—-8yrs  4). Others(specify) ..................
11 Please give us some general information about your household. Use the numbers 1 to 5
below to fill your scores in the table
Individual Level of education (a) Occupation (b) Income level (c) Kshs
Father / Husband
Mother/Wife
Son(s)
Daughters(s)
Others e.g. Relatives, house-
help etc.
a) 1 —Illitrate b) 1-White collar job ¢) 1. 1000 — 5000
2- Adult educ 2 — Casual labor 2. 6000 — 10000
3. — Primary 3 — Self employed 3. 11000 — 15000
4. — Secondary 4 — Jobless 4. 16000 — 20000
5. College / University 5. Minor / Schooling 5. 21000 - 25000
6. Above 25000
12, (a) Where do you get your water?

1. Municipal council piped water 2. Water vendors 3. Rain water

4. Communal borehole 5.Personal tube well/borehole
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13.

6. Public faucet/municipal water kiosk 8. OHhErs (SPESiY)icsiiecnrnvnminasse

(b) How far is the water source from your home?

1) Within compound 2) Less than 0.5km  3) 0.5 — 1km 4) Over 1km
(c) Is your water metred?

1. Yes 2.No

(d).  How often does the council read your water meter?

1) Monthly  2) After two months 3) Erratic

(e).  How often do you receive your bills?

1) Monthly  2) After two Months 3) Erratic 4) Never receives

(0. Do you think the bills you receive are accurate?

1. Yes 2. No

(a) Is the water you get for your household enough?

1. Yes 2. No.

(b) If no what is the reason?

[1] Scarcity / Rationing

[2] Lack of funds — Cannot afford

[3] Low pressure

[4] Others (SPECify).....vvuiuniiiiie e
(©) For how long on average is Water available to you on a daily basis?
[1] 1-4hrs [2] 5-8hrs [31 9-12hrs [4]) 13 — 16hrs
[5] 17-20hrs [6]21-23hrs [7]  24hrs

(d) Which months of the year do you have enough water?

[1] Dec-Feb [2] Mar-May [3] Jun-Aug [4] Sept — Nov [5] None
f) Which months don’t you have enough water?

[1] Dec-Feb [2] Mar-May [3]Jun-Aug [4] Sept — Nov [5] None
(e) Are your toilets connected to the sewer line or do you use a latrine/pit?
[1] Connected to Sewer [2] Latrine / pit?

) If not connected, what is the reason forthis?. .

1. Lack of piped water 2. No sewer line 3. Cannot afford 4. Others (specify)

How much water do you use on a daily basis in Fwes’

-

[1] Below 40 [2141-60 [3]61-%0 [4]81-100

Q0
=]



17

18.

19.

[5]1101-120 (61 120-300  [7] Others (Specify)ov. vescovvnvmumsmmamunss

(a) How much did you pay for water last month in cash or bill?

1) Below 200 2)201-400  3) 401-600  4) 601-800  5) 801-1000 6. 1001 — 1200

1 e ) R ——

(b)  What is the highest and lowest price you have ever paid for water and in which
Months/year?

b) Amount in Kshs. c) Month when paid
1. Highest

2. Lowest

3. Cannot remember

How much water do you think would be enough for your household/institution per day in
1§71 S —— litres.

(a) How much do you pay for electricity per month?
[1] Less than 100 [2] 101 —300 [3]301-600 [4]601-900 [5]901-1200 [6]

CRDEES (SPBCIEY) . . noenvinsiii ssvasumes s ssanana

(b)  How much do you pay for water from vendors for a 20 litre Jeri can in Kshs?
1.Ksh. 10 2.Ksh. 15 3. Ksh. 20

4, Ksh. 25 5. Ksh. 30 7. Ksh. 40 8.0thers (specify) .....

Do you consider the water you use to be clean and safe?
[1] Yes [2] No
(a) Have you ever had complaints about water quality or quantity?
1. Yes 2. No
b) What problem was it?
1. Rationing 2. Blockage 3. Scarcity 4. Disconnection 5. Contamination 6. Low
pressure 7. Others (SPecify) ......oovvuiiiiniiiiiiii
c) What action(s) did the water providers take?
1.None 2. Reconnected 3. Increased pressure 4. Others (specify) ...............

(a) Do you know of any current water project(s) in your area?
l- Yes 2. No
b) If yes please Which ONE/S%........ceemrimrmmrmsinnisensccnmssiicesi s
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20.  How do you use the water you get?
a) Cooking, bathing and laundry
b) Cooking, bathing, laundry and the lawn
c) Cooking, bathing, laundry and the lawn
d) LG
POLICY ISSUES
For the following questions, circle the correct answer and explain where appropriate
21, I would be able to pay for the total amount of water my household needs if the water
were available.
1. ¥es 2. No
22.  The water service providers are doing their best in providing water to Nakuru
Municipality residents
1. Strongly disagree 2. Disagree 3. Agree 4. Strongly agree
23.  Illegal connections and vandalism are a major cause of water shortage in our area.
1. Yes 2. No 2. Not sure
24. Who provided the piping material for your water supply?
(a) Self (2) Municipal council (3) NAWASCO
(4)Others (Specify)...............
25. (a) Have you ever attended a local meeting on water matters?
(1} Yes (2) No
(b)  Ifyes, when and where? Date......................... o S
26. (a) Do your know of any guidelines on water services?
(1) Yes (12) No.
(b)  Ifyes state some Of these..........ooeevuuuniieeeeiiiiieeeee

Thank you for your co-operation
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APPENDIX 2

QUESTIONNAIRE FOR WATER VENDORS

Dear respondent,

I am an MSc. Student at Egerton University and currently carrying out field research in the
Nakuru Municipality. The focus of my research is household water supply and demand within

the Municipality and aims to improve the water supply situation within the Municipality. My

research centres on three key estates namely; Milimani, Shabab and Kaptembwo.

Kindly respond to the following questions as accurately as possible to make this research a

success and your responses will be held in confidence.

appreciated.

Yours Sincerely

Sammy Mathendu

(Researcher)

Please circle the choice corresponding to your reply or otherwise fill in the spaces provided.

g e B IS

For how long have you been selling water?

[1] 105 yrs [2] 6-10yrs [3] Over 10 yrs

Where do you get water from?

[1] Municipal Council [2] Private water works [3] Nearby River
[4] Private bore hole [5] Other (Specify)

Approximately how many litres of water do you sell in a day?

1) 50 - 100 litres

2) 100 — 200 litres

3) 200 — 400 litres

4) Over 500 litres

How far in metres is the source of water from your selling station?
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10.

11,

12,

13

14.

1. Less than 1 km

2 1 km

3, 1-2km

4. 2-3km

3. Over 3km

How much do you pay for a 20-liter jeri-can at the source? Kshs.............c.cooveviinnnn.

How much do you sell 20-liter jeri-can in Kshs? Please fill in the table below.

Amount in Kshs. Month when charged

a) Does the Municipal Council control your selling price?

1. Yes 2. No

b) If yes, please state how controls are applied.

What considerations do you make when pricing water?

1. Distance 2. Estate 3. Season 4. Other (Specify)

What is the highest or the lowest you have ever charged for a 20-litre jeri can?

Amount in Kshs. Month when charged

a) Are you aware of any health or environmental standards you should keep as a water

vendor?
1: Yes 3 No
b) If yes please list some of these standards

a) Are you self-employed or you are working for someone?
[1] Self Employed
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15.

16.

17

18.

19.

[2]  Working for Someone
b) Do you keep records of your sales?
1. Yes 2. No.
¢) If yes, what is your average monthly income in Kshs?
1.1-2000 2.2001-4001 3.4001-6000 4.6001-8000. 5. Others(specify)...........
How often is water available in the week?
[1] Once a week [2] Twice a week [3] Thrice a week [4]4 to 5 days a week
[5] Daily [6] Erratic
(a) Have you received any training on water vending?
1. Yes 2. No.
If yes, state;
b) 'Where e tRiing Was .. . cowmssssmsmoimstinempsanmssaseassss s
c) Who were the trainers... ........cooeueenieiiiiiiiiiimininnniin
d) How long was the training? ...........coooiivniniiiiennnn. days/weeks
What was the training on?
1. Finances 2. Water quality 3. Water transport 4. Water laws/by-laws
5. Others (Bpecify)..suvrsmarsrsnsssisimransnensans
How do you ensure that the water you sell is clean?
a) Treat before distribution
b) Ask the seller
¢) Buys from certified points
d) Others (SPECIfY)ecrsrarerarcenrisnsrosmmssmmissismsisnsnssrisasssarssese
What problems do you face in your business? Please list them.
a) Financial
b) Harassment fro Municipal officials
c) Distance from where we get the water
d) Lack of customers

€) Others (SPECIfY) «oovvvriuniriiniiiiiiii e
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APPENDIX 3

PERSONAL INTERVIEW: QUESTIONS FOR WATER SERVICE PROVIDERS

Dear respondent,

I am an MSc. Student at Egerton University and currently carrying out field research in the
Nakuru Municipality. The focus of my research is household water supply and demand within
the Municipality and aims to improve the water supply situation within the Municipality. My
research centres on three key estates namely; Milimani, Shabab and Kaptembwo.

Kindly respond to the following questions as accurately as possible to make this research a
success and your responses will be held in confidence. Your cooperation will be highly
appreciated.

Yours Sincerely

Sammy Mathendu

(Researcher)

Please circle the choice corresponding to your reply or otherwise fill in the spaces provided.
1 B T OF BEEPUDHEHE .. con o mnmmmssmmmmumss i s sm s s G by s e s e S s
b) Name of Organization/Company..........ccceuiuviuiieriiiiriieneireiireeeseeninnnenns

2. For how long has your organization been in operation?
(1) 1-5yrs (2)6-10yrs (3) 11-15yrs (4) Over 20yrs
3. What are the main sources of water for your Company and how much water do you

receive from each?

Water Source Amount Received No./Name of sources

1. | Bore holes

2. | River(s)
3. | Dam(s)
4. | Lake

5. | Others - Specify
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4. a) How much water do you receive per month in litres?..........cccoeveeecinvcriennannne litres
b) How much water do you supply to clients within the municipality per month in litres
B s litres/%.
¢) What percentage of the urban population is metered?
(H1-20 (2)21-40 (3)41-60 (4)61-80 (5)Over80

d) How much more water would you require to meet the current
R sinniismmiaiamu litres.
5 How much water is supplied to Milimani, Shabab and Kaptembwo (monthly)?
& MW@ = 2 coscosssamosmmomsmmmies litres
-y E—— litres
L S e — litres
6. What guides you in allocating water to your consumers?
1 Do you supervise the operation of water vendors?
a) Yes
b) No.
15 S T RS T T T————————
8. How often do you issue Gazette notices to water vendor on tariffs and other regulations?
[1] Monthly [2] Bi-annual [3] Quarterly [4] Annually [5] After a few years
[6] Never done
0. What are some potential water sources for the Municipality that have not been tapped?
10. How many households/ institutions/ consumers have been connected over the last;
CUE R R households/ institutions/ consumers
R households / institutions/ consumers
B 18 NB e mnmmissitimmieinismss households / institutions/ consumers

11.  From your projections, what proportion of the population within Nakuru Municipality is
likely to have access to clean and safe drinking water by 2015%........ccccccercrinurcneee. %
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12.

13

14.

b)

15.

16.

17.

What policies govern the supply of water services to households and institutions within
the Municipality?

o

]

s

.

Does the MCN have by-laws dealing with water?

a) Yes b) No.
I ves state some ol these BY-JBWS.u v s i sas i s s s sy ins
a) What policies do you have to protect your water consumers?

[ ]

®

e

Are there any incentives given to those taking care of the water catchment area?
1. Yes
2. No
If yes, kindly state some of these incentives.
]

Where do you get your funding from?

a) Government b) The MCN c¢) Revenue from sales d) Others (specify)....
Are the funds you receive sufficient for your current needs?

1. Yes 2. No.

a) How much water are you not able to account for?........cccceeeverveerinenn % or litres
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18.

19.
20.
21.
22
23,
24.
25,
26.
27.

b) Do you have any leak monitoring systems?

1. Yes 2. No

¢) If yes what are your inspection/monitoring frequencies?
1. Monthly 2. Once in 6 months 3. Annually 4. Daily 5. Twice in a week
T U

What is the frequency of your rehabilitation and maintenance programs for the networks?

a) Annually b) 2-3yrs c) 4-5yrs d) 6-10yrs ¢) Randomly

How are you linked to RVWSB and the MCN?

What challenges do you face as service providers?

What type of piping material do you use?

How many licensed water kiosks are currently in operation?

For how long are public distribution systems open?

How long are payment stations open in a week?

What systems do you have to notify customers on supply interruptions?

When is a disconnection unjustified?

a) How many workers to you have across departments?

b) Is your staff adequate?

89



APPENDIX 4

QUESTIONNAIRE FOR INSTITUTIONS

Dear respondent,

I am an MSc. Student at Egerton University and currently carrying out field research in the
Nakuru Municipality. The focus of my research is household water supply and demand within
the Municipality and aims to improve the water supply situation within the Municipality. My
research centres on three key estates namely; Milimani, Shabab and Kaptembwo.

Kindly respond to the following questions as accurately as possible to make this research a
success and your responses will be held in confidence. Your cooperation will be highly
appreciated.

Yours Sincerely

Sammy Mathendu

Please circle the choice corresponding to your reply or otherwise fill in the spaces provided.
1s PERSON INFORMATION

1. a) Name and position of respondent ............cocviiiiiiiiiiiiiiiin e
b)) Name snd tope of INSHIIION. oo s smms o s s R

2. Telephione number (OPONAL). ... .covmsssisrmvss snssnsssmmasssssemvsipsssassssarsssmsrnarssamsonas

3. (a) Number of employees/students/patients
1)1-30 2)31-60 3)61-90 4)91 -120 5)120-150 6)Others (specify) ...
b) Number of Males. ......oossssvisevsoninsnnsinss
¢y Number of Females. ... vmesnmviissirsie
4 (a) Is your water metred?
1. Yes 2. No
(b) Whose property is the metre?
1. Self 2. Water service providers
() MetTe NORIROE - .ooinonsvsncmmmmm s pimapse s S Sa R SRV G L E R RS s Rty

(d).How often does the council read your water meter?

1) Monthly  2) After two months 3) Erratic
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(e) In what Land Tenure system are you?
Own land with title deed

Rented facility

Squatting on private land

Squatting on public land

oo B e

Own facility without title deed
T R ) O
(a) Where do you get your water?
1. Municipal council piped water 2. Water vendors 3. Rain water
4. Communal borehole 5.Personal tube well/borehole
6. Public faucet/municipal water kiosk &, Dithiers (Speeily).ceunvommsvmnins
(b) How far is the water source from your Institution?
1) Within compound 2) Less than 0.5km  3) 0.5 - 1km 4) Over 1km
(a) Is the water you get for your Institution enough?
B Yes 2. No.
(b) If no what is the reason?
[1] Scarcity / Rationing
[2]  Lack of funds — Cannot afford
[3] Low pressure
[4] Others (SPE0IDY )cs i mmssmms oo S ST
(c) For how long on average is Water available to you on a daily basis?
[1] 1-4hrs [2] 5-8hrs [31  9-12hrs [4]) 13 — 16hrs
[5] 17-20hrs [6] 21-23hrs [7]  24hrs
(d) Which months do you have enough water?
[1] Dec-Feb [2] Mar-May [3] Jun-Aug [4] Sept — Nov [5] None
(e) Are your toilets connected to the sewer line or do you use a latrine/pit?
[1] Connected to Sewer [2] Latrine / pit?
(1) If not connected, what 18 s reason fOr BT, commmsoismmimmammaisss s
1. Lack of piped water 2. No sewer line 3. Cannot afford 4. Others (specify) ............
How much water do you use on a daily basis in litres?

[1] Below 400 [2] 401 — 600 [3]601 — 800 [4] 801 — 1000
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10.

11.

12

13.

14.

[511001 — 1200 [6] 1201-3000 [7] Others (Specify)......ccoveueineninnen.
(a) How much did you pay for water last month/bill?
1) Below 200 2)201-400  3) 401-600 4) 601-800  5) 801-1000 6. 1001 — 1200
T CDEs (SR ) cun v smrsmmosssvermnmmmysonss
(b) What is the highest and lowest price you have ever paid for water and in which
Months/year?
b) Amount in Kshs. ¢) Month when paid
1. Highest

2. Lowest

3. Cannot remember

How much water do you think would be enough for your household/institution per day in
Ilres? e litres.
(a) One average how much do you pay for electricity per month? Ksh. ......................
(b) How much do you pay for water from vendors for a 20 litre Jeri can/tank in Kshs?
L10 2,15 5,20 4. 25 5. 30 7. 40 & OHhers (Speeily). o mamsmion
Do you consider the water you use to be clean and safe?
[1] Yes [2] No
(a) Have you ever had complaints about water quality or quantity?
1. Yes 2. No
b) What problem was it?
1. Rationing 2. Blockage 3. Scarcity 4. Disconnection 5. Contamination 6. Low
PR T CHOEES (BPERIIY) «ovmssevemmamansasispibmi s insasiisss
¢) What action(s) did the water providers take?
1. None 2. Reconnected 3. Increased pressure 4. Others (specify) ...............

(a) Do you know of any water project(s) in your area currently?
1. Yes 2.No
b) If yes please which one/s2. . .unmenmmmuaampmsrsemmmmensmsarmssss

How often do you receive your bills?

1) Monthly  2) After two Months 3) Erratic 4) Never receives
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Do you think the bills are accurate?

1. Yes 2. No
16. How do you use the water you get?
a) Cooking, bathing and laundry
b) Cooking, bathing, laundry and the lawn
c) Cooking, bathing, laundry and the lawn
d) G T SO T————
POLICY ISSUES
For the following questions, circle the correct answer and explain where appropriate
17. We would be able to pay the total amount of water my household needs if the water were
available
1. Yes 2.No
18.  The water service providers are doing their best in providing water to Nakuru
Municipality residents
1. Strongly disagree 2. Disagree 3. Agree 4. Strongly agree
19.  Illegal connections and vandalism are a major cause of water shortage in our area.
1. Yes 2.No 2. Not sure
20.  (a) Have you ever attended a local meeting on water matters?
(1) Yes (2) No
(b) If yes, when and where? Date...............c.......... 17T R NEONCNIC S
21.  (a) Do your know of any guidelines on water services?

(1) Yes (12) No.

(8] I you stote Soite OF TRB00.. cox cuspumn s enommeemmmmmm s R SR W
Thank you for your co-operation
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APPENDIX 5

Analysis Tables
Table [A1]: Latest Water Bill for All Respondents
Water bill in the previous month | respondent Total
Household | Hospital | Restaurant @ School
(in Ksh) , /Hotel
below Count i
115 115
200
Row % 100.0 100.0
201-400 Count 10 10
Row % 100.0 100.0
401-600 Count 17 L7
Row % 100 100.0
601-800  Count 17 17
Row % 100.0 100.0
801-1000 Count 10 10
Row % 100.0 100.0
above Count
—_— ia 21
Row % 100.0 100.0
Not Sure  Count 55 55
Row % 100.0 100.0
4500 Count 1 1
Row % 100.0 | 100.0
5000 Count 1 1 |2
Row % 50.0 50.0 100.0
5500 Count 1 1
Row % 100.0 100.0
6000 Count 2 2
Row % 100.0 | 100.0
6500 Count | 1 1

%4




Continued

6800

7000

7200

7500

8000

8500

8700

8870

9000

9100

9500

9700

9750

10500

11150

Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count

Row %

Count

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0
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Continued

12000

12600

13000

13500

14000

14500

15000

16000

17000

18000

18550

18700

19500

20000

21000

Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %
Count
Row %

Count

50

50

100.0

100.0

150.0

100.0

50.0

100.0

100.0

100.0

50.0

100.0

50.0

50.0

100.0

100.0

50.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0
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22000 Row % 1 l
— D 2 | 100.0 l} 100.0
| o
Row % 1| E 100.0 l{ 100.0
23000  Count 1 a4
Row % lL }I 100.0 k 100.0
24500  Count |1 1 |2
Row % Nl 50 ; %50.0 |l 100.0
27000  Count | \ B |1
Row % ‘ » | 100.0 5 100.0
28000  Count % ‘ 2 |2
Row % | 11000 | 100.0
29000  Count \ 2 ‘ 2
Row % ] E 100.0 % 100.0
36000 Count | % 3 l 3
Row % | 1100.0 | 1000
101516  Count ‘l 1 ‘I % 1
Row % 1000 1 \i 100.0
Total Count 245 |4 24 % 35 [ 308
Row % 79.5 \ 1.3 7.8 l 11.4 \ 100.0
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Table [A2]: Latest Electricity Bill

respondent Total
Restaura
Household | Hospital | nt/Hotel | School
less than 100  Count 2 0 0 0 ‘2
% within
8% 0% 0% .0% 6%
respondent
101-300 Count 20 0 0 0 20
% within
8.2% 0% 0% .0% 6.5%
respondent
301-600 Count 44 0 0 0 44
% within
18.0% 0% 0% 0% 14.2%
respondent
601-900 Count 50 0 0 0 50
% within
20.4% 0% 0% 0% 16.1%
respondent
above 900 Count 54 0 0 0 54
% within |
22.0% 0% 0% 0% 17.4%
respondent
inclusive of Count
37 0 0 0 37
rent
% within
15.1% 0% 0% 0% 11.9%
respondent
Not sure Count 38 0 0 0 38
% within
15.5% 0% 0% 0% 12.3%
respondent
4000 Count 0 0 0 1 1
% within
0% .0% 0% 2.9% 3%
respondent
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6000 Count §
0 |0 0 1 1
Continued % within
0% 0% 0% 2.9% 3%
respondent
6500 Count 0 0 0 1 1
% within
0% .0% 0% 2.9% 3%
respondent
8000 Count 0 0 1 2 3
% within
0% 0% 3.8% 5.7% 1.0%
respondent
8420 Count 0 0 0 |1 1
% within
0% 0% 0% 2.9% [.3%
respondent
8570 Count 0 0 0 1 1
% within
0% .0% 0% 2.9% 3%
respondent
9000 Count 0 0 1 0 1
% within
0% 0% 3.8% 0% 3%
respondent
10000 Count 0 0 0 1 |1
% within
0% 0% 0% 2.9% 3%
respondent
11000 Count 0 0 0 1 1
% within
0% 0% 0% 2.9% 3%
respondent
12000 Count 0 0 2 1 3
% within
0% 0% 7.7% 2.9% 1.0%
respondent
12300 Count 0 0 1 0 1
% within 0% 0% 3.8% 0% 3%
respondent
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Continued

13000

15000

17000

17800

18000

19000

20000

21000

21700

22000

Count

% within
respondent

Count

% within
respondent
Count

% within
respondent
Count

% within
respondent
Count

% within
respondent
Count

% within
respondent
Count

% within

respondent

Count

% within
respondent
Count

% within
respondent
Count

% within

respondent

100

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

1.7%

11.5%

3.8%

3.8%

3.8%

3.8%

3.8%

0%

3.8%

0%

0%

5.7%

0%

2.9%

2.9%

5.7%

8.6%

0%

5.7%

1.0%

3%

6%

6%

1.0%

1.0%

3%

6%




Continued

22500

23000

25000

26000

27000

27700

28000

30000

32000

34000

Count 0
% within

0%
respondent 5
Count
% within

0%
respondent
Count 0
% within

0%
respondent
Count 0
% within

0%
respondent
Count 0
% within

0%
respondent
Count 0
% within

0%
respondent
Count 0
% within
respondent 0%
Count 0
% within

0%
respondent
Count 0
% within

0%
respondent
Count 0

% within i
. 1]
responden
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0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

7.7%

3.8%

3.8%

7.7%

0%

3.8%

0%

| .0%

0%

2.9%

0%

0%

2.9%

0%

2.9%

0%

5.7%

2.9%

2.9%

3%

6%

3%

6%

6%

3%

3%

6%

3%

3%




Continued

35000

36000

37000

39000

43000

54000

55000

75000

fi

Count

% within
responden
t

Count

% within
responden
t

Count

% within
responden
t

Count

% within
responden
t

Count

% within
responden
t

Count

% within
responden
t

Count

% within
responden
t

Count

% within

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

25.0
%

25.0
%

0%

0%

3.8%

3.8%

0%

0%

0%

0%

0%

3.8%

5% |

0%

5.7%

57%

0%

0%

29%

0%

1.0%

3%

6%

6%

3%

3%

3%

3%




Total

76000

98000

responden
t
Count
% within
responden
t
Count
% within
responden
t

Count

% within

respondent

0%

0%

245

) 4

|

100.0% ‘ 100.0%
|

250

%

25.0

%

0%

0%

'26
|

% 100.0%

0%

0%

|35

100.0%

3%

3%

| 310

100.0%
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Table [A3]: Water use patterns for Nakuru Municipality

Frequenc Valid Cumulativ
respondent y % % e%
Household Valid cooking, bathing and laundry | 234 955 [975 97.5
cooking, bathing, laun and
& . g 3 1.2 13 688
the lawn
cooking, bathing, laundry and
] = ‘ = g 8 33 13 100.0
watering animals
Total 245 100.0 | 100.0
Hospital Valid cooking, bathing and laundry |3 750 | 750 75.0
cooking, bathing, laun and
. g, . . Ky 1 250 |250 100.0
watering animals
Total 4 100.0 | 100.0
Restaurant/Hotel Valid cooking, bathing and laundry |2 77 77 7 i
cooking, bathing, laundry and
g . s 16 615 |O0O00O |69.2
the lawn
cooking, bathing, laundry and
_ . ) - g 5 192 |19.2 88.5
watering animals
cooking, laundry and cleaning |3 115 (115 100.0
Total 26 100.0 | 100.0
School Valid cooking, bathing and laundry |2 57 57 57
cooking, bathing, laun and
- e g 18 514 |514 57.1
the lawn
cooking, bathing, laundry and
.g, . . = 9 | 259 |25.7 829
watering animals
Washing classes 6 17.1 | 171 100.0
Total 35 100.0 | 100.0

Source: Field Survey, 2011
\
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APPENDIX 6

Water Vending Mechanisms and Stations within the Research Estates

Plate 3: A water distribution point in Shabab Estate,Nakuru

Source: Field Survey, 2011
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Plate 4: A Handcart — one of the major means of transporting water

Source: Field Survey, 2011

= NAROKA e
=  COMMUNITY > e

= WATER PROJECT{ — = -
__ KAPTEMBWO l________.

KIOSK ONE

Plate 5: A Loaded bicycle, ready for delivery in Kaptembwo
Source: Field Survey, 2011
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Plate 6: A bicycle vendor in Kaptembwo estate

Source: Field Survey, 2011

- = = : -

- : - 4 :

Plate 7: An Unlicensed water distribution point at Check point, Kaptembwo

Source: Field Survey, 2011
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Hospitals:

1. War Memorial Hospital
2. Valley Hospital

3. Evans Sunrise Hospital

Schools:

Menengai High

Lions primary

Lake Lowrenzo Academy
Moi Primary
Kaptembwo Primary
Nakuru West Secondary
Mama Ngina primary
St. Xaviers primary

. Nakuru Girls High

10. Uhuru Secondary

11. St. Xaviers primary

12. Carol Academy

13. Melvin Jones Academy
14. Upper Hill

15. Nakuru Day

16. Nakuru Elite

17. St. Luke.s

18. Christ the King

19. Shah Llaji Academy
20. Muslim Primary

VNN AW

Hotels and Restaurants:

Cathay Hotel
Avenue suites
Nuru palace
Jumuia
Eclipse
Genevieve
Chester
Pivot hotel
Kunste

10. Midlands

11. Bontana

1000 NN R W

APPENDIX 7

Institutions Surveyed

21
22.
23,
24,
25.
26.
27.
28.
29,
30.
31
32.
33.
34
35.
36.
2
38.
39.
40.
12. Bamboo
Chinese
restaurant
13. Stem
14. Gituamba
15. Taidys
16. Tipsy
Restaurant
17. Shik Park View
18. Komotho
19. Mt. Sinai
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. Koinange Primary
Challen Academy
Muthaiti secondary
Kivumbini Primary
Langalanga High
Prisons Primary
Moi Secondary
Kisulisuli Primary
Kenyatta Secondary
Menengai Primary

. Jamuhuri Primary

Nakuru west primary
Loreto secondary

. Nakuru boys high
Harambee Khalsa

St. Joseph’s primary
St. Xaviers secondary
Shinners Girls

Root’s Academy
Elite Secondary

20. Rift Valley
Sports club
Nakuru
Athletics Club
Water buck

Tas Restaurant
Garden Villa
Camation Hotel
Salama Lodge

21.

22,
3.
24
25.
26.



