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EXECUTIVE SUMMARY
Access to a combination of water and hygienic

sanitation facilities is a precondition for health
and for success in the fight against poverty,
hunger, infant mortality, and gender inequality.
The failure to provide safe drinking water and
adequate sanitation services to all people is perhaps
the greatest development failure of the 20th
century. The Water Act 2002 and the Public
Health Act in Kenya call for a focus on sanitation
due to the knowledge of the dire consequences
that result from inadequate attention. Although
water, health and sanitation are often thought
of separately, there is a need to think of them in
an integrated manner so as to prevent a looming
health crisis.
As a peri-urban area close to Nairobi city (14
miles), Ruiru is a rapidly growing area with an
estimated population of 200,000. The recent
decentralisation of water provision in Kenya
(Water Act 2002) has led to the rise of private
water service providers (WSP), mandated to
provide water and sanitation facilities to particular
areas. RUJUWASCO is the new WSP that has
been created to serve Ruiru (our client) and the
neighbouring town of Juja.

In order to fully understand the context of water,
sanitation and health in Ruiru, the 2007 team
employed several methodological tools to prepare
this report. The tools included a literature review,
data collection and analysis, and informational
interviews with multiple stakeholders. The SIPA
team made two field trips in January and March
2007, where two surveys were conducted; a water
quality analysis survey and an environmental
survey of the dumping site. A stakeholder
meeting was also organised to ensure community
participation in the new agenda for water and
service provision.

Currently the business plan for RUJUWASCO is
in the final stages of approval by the Athi Water
Services Board (AWSB). However, the business

Results from all two surveys underscore the
necessity for immediate action to prevent
further contamination of the water sources and
the environment. The water quality analysis
confirmed our hypothesis that several of the water
sources would be contaminated; samples from the
shallow wells were all polluted (confirming our
hypothesis of contamination due to proximity
to latrines), samples from the river were also all
contaminated (mostly due to drainage of untreated industrial waste into the river). Boreholes
and piped water were found to be adequate for
human consumption and use. The stakeholder
meeting held in Ruiru allowed the community to
voice their concerns about water and sanitation
issues, give a platform to RUJUWASCO to
introduce itself to the community, highlighted
issues such as the need to address inadequate
sanitation facilities and ensure that community
projects providing water provision existing before
2006 should be included in the RUJUWASCO
plan for water expansion.

. Gleick, P.H. (2002). Dirty Water: Estimated Deaths from
Water-Related Diseases 2000-2020. Pacific Institute.
. Municipality of Ruiru, University of Nairobi Urban Planning
Studio (2006).
. Formerly known as RUJA.
. Report prepared in 2006 by SIPA students who worked on the
initial situational assessment in Ruiru; Sarah Dobsevage, Jennifer
Traska Gibson, Kristin Helz, Christina Planert, Arthit Prasartkul,
Katie Raye, Anjani Singh, Susan Wofsy (2006).

Although our initial objectives revolved around
ensuring that RUJUWASCO became operational,
the project has evolved into one that requires a
more integrated approach. As such, we have
proposed several recommendations to various
stakeholders. . The Ruiru Council needs to
provide proper garbage collection and disposal. It

A team from the School of International and
Public Affairs (SIPA) at Columbia University in
NY, worked on this report, which is a second
phase of the 2006 report on “Meeting Basic Needs
in a Rapidly Urbanizing Community: A Water,
Sanitation, and Solid Waste Assessment in Ruiru,
Kenya.” Both teams worked as consultants on
behalf of the Ruiru Municipal Council, in order
to ensure that RUJUWASCO, the new Water and
Service Provider (WSP), became operational.
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plan as it stands now, does not incorporate sewerage
provision, violating the mandates set forth by the
Water Act 2002 while greatly increasing the public
health risks in the area.
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also has to work in partnership with the Ministry
of Health and local CBOs on a public health
awareness campaign to spread information on
the dangers of 1) consuming contaminated water
from shallow wells and the Ruiru river 2) burning
garbage 3) poor sanitation and drainage. The
Ministry of Health should work with borehole
operators to provide avenues to test for fluoride
and take measures to prevent users from getting
excessive fluoride in their water. Furthermore, the
Ministry should partner with the Water Resources
Management Authority (WRMA) to develop
environmental and health campaigns to spread
awareness on the usage and maintenance of septic
tanks. The WRMA should also be responsible
for the monitoring of the quality of surface and
ground water in Ruiru.

Ruiru is a microcosm of the peri-urban realities in
Kenya, it is vital for these issues to be addressed
immediately.

****

The AWSB should ensure that sanitation provision
is an integral part of water services provision as
specified within the Water Act 2002. It also has
to guarantee that the Water Act framework is
consistently applied so as to enable community
participation in water and sanitation provision, as
well as consider ability to pay in the tariff definition.
As there is an urgent need for sanitation needs to
be addressed, the Business Plan for RUJUWASCO
should incorporate sanitation provision into their
agenda, while partnering with community groups
that began water projects prior to 2006. Moreover,
it also has to include water provision to the
poorest of the poor. RUJUWASCO should take
into account the more deprived neighbourhoods
and plan its water expansion accordingly.
The reforms, the formation of RUJUWASCO
and the community projects are all positive
movements in the struggle for better water and
sanitation service and public health. However, if
sanitation is not considered to be critical in policy,
our data suggest a public health crisis is inevitable
in Ruiru. To prevent this, the Municipality
needs to develop an integrated water/sanitation/
public health strategy taking into account all the
different stakeholders. Furthermore, this project
suggests that the current Water Act is likely to
get implemented in other places like Ruiru in
ways that can generate great public health costs if
not mitigated by policy change. If, as we believe,
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I.

Introduction

1.1

project Background

Safe, clean drinking water and sanitation facilities
are key to economic development and public
health in Kenya. Yet many Kenyans continue to
have inadequate access to water, drink unsafe water,
live near open sewage and as a result suffer and
die from water-borne diseases, which account for
60% of all diseases in Kenya. Without a strategy
to deal with this situation, rapid urbanization and
population growth mean worsening conditions
for millions of Kenyans, especially the poorest.
Recognizing this problem, both donor agencies
and the Government of Kenya (GoK) support
reforms in the water/sanitation sector. In
particular, through the Water Act 2002, the GoK
now encourages greater community initiative in
provision of services as well as the formation of
publicly accountable local water and sewerage
companies. Citizens place high hopes in these
companies based on private sector principles of
efficiency and on the principle of accountability
in service delivery.
Many challenges remain for municipalities in
Kenya to extend and improve service provision.
The first key challenge is to create and manage
effective water and sewerage companies under the
Water Act that are 1) economically sustainable in
the long run and hence are not a drain on the
public coffers 2) provide adequate sanitation
services, which can be initially costly, but are
necessary from the point of view of public health
and 3) ensure that these services do not exclude
the poor who need them the most, but are the
least able to pay. Another core challenge for the
municipality is to create an integrated water
and sanitation/public health strategy that deals
with broader issues that cannot be solved by the
company alone. For example, strategies to deal
with contamination of water sources that require
improved regulation and community awareness
and action.
In light of these challenges, this project aims to
provide key policy and research support to our
client, the Municipality of Ruiru, the governmental
authority for a town situated 14 miles from Kenya’s
capital city of Nairobi. Ruiru is separated into
five electoral wards: Biashara (Central Business
District), Kahawa Sukari, Gitothua, Murera and

Githurai. Based on Nairobi’s growth rate of
7.3%, the current estimated population of Ruiru is
200,000. This figure is widely accepted as understated, given the growth in informal dwellings
over the past five years. As a satellite town, Ruiru
increasingly serves as a residential base for those
who work in Nairobi. Rapid unplanned growth
and informal settlement fuelled by Nairobi’s
urban sprawl have placed high pressure on public
services, notably on water and sanitation delivery.
As a result of the new Water Act, a consortium
comprised of the Ruiru and Juja Municipalities
formed a new company, RUJUWASCO, and
applied to the Athi Water Services Board (AWSB)
to be a water service provider. In order to be
an effective service provider, the company must
produce a comprehensive business plan, which it
is in the process of finalising.
Recognising the many challenges Ruiru faces
in improving the inter-related water, sanitation
and public health services in the municipality,
the Municipal Council of Ruiru and the AWSB
requested that the University of Nairobi Urban
Planning Department, the Centre for Sustainable
Urban Development at Columbia University and
the School of International and Public Affairs
(SIPA) work with the Council on strategies and
solutions that would enable these critical and much
needed reforms. Through the Workshop in Applied
International Development in the Economic and
Political Development concentration at SIPA,
a consulting team began work in 2005 with
the Council on a strategy to provision water
and sanitation.The team’s fieldwork, based on
household surveys and interviews, revealed that
sanitation is a priority of the community, which
faces several water-related diseases. Further, the
report suggested that increasing water provision
without improved sanitation could aggravate the
public health situation by creating more waste
water and open sewage. Based on findings from
their fieldwork, the team proposed short-term
solutions and long-term recommendations that
. See Appendix 1.
. Municipality of Ruiru, University of Nairobi Urban Planning
Studio 2005.
. Formerly known as RUJA.
 EPD - RUIRU Team 2006.
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include developing a simplified sewerage system
in high-density areas, investigating ecological
sanitation technologies, instituting and enforcing
regulations, and building public health awareness
related to water and sanitation.

1.2 Project Rationale
The findings of the 2006 Report indicate that
Ruiru’s lack of sanitation facilities - including solid
waste management facilities and sewer systems pose a serious public health threat. In the absence
of a sewer system, septic tanks and wells have
been built without consideration for public health
outcomes. For instance, pit latrines or septic tanks
are often too closely spaced to shallow wells creating
a situation in which the water supply becomes
contaminated. Based on the findings of the 2006
Report, which indicate that an effective sewage
system along with public health awareness have to
complement water provision, a dialogue between
the Council and our team resulted in a focus on
providing research and policy recommendations to
the council, the community and key government
stakeholders on the actual situation of water
sources in Ruiru. Our team specifically addressed
the quality and accessibility of water sources to
households, sources of contamination, the public
health impacts due to lack of access to reliable
water services.

1.3 Objectives
Our objectives are to:
* Examine the extent and type of contamination
of water sources and the link to public health
in Ruiru;
* Spread awareness of differing water quality, by
source, in Ruiru and on the potential public
health crisis due to lack of access to sufficient
clean water and sanitation facilities especially
for the poorer segments of society;
* Work with the Municipal Council of Ruiru and
local communities to develop a strategic plan
that integrates concern for water provision,
sanitation and public health;
* Explore how community-driven sanitation
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infrastructure might be included in
RUJUWASCO’s business plan as a costeffective solution to the public health
problems;
* Identify possible funding sources for water
and sanitation infrastructure.

1.4 Methodology
In order to carry out an assessment of water
and sanitation realities in Ruiru, the SIPA team
undertook a literature review, conducted key
informational interviews and implemented two
surveys: a water quality analysis survey and an
environmental survey of a dumping ground. The
team consulted widely with professors and experts
from the University of Nairobi, the Department
of Water Quality and Control at the Ministry of
Water and Irrigation of Kenya, and Columbia
University.
The SIPA team made two fieldtrips to Kenya in
January and March 2007. The initial field trip reestablished contact with the original stakeholders,
as well as expanded the list of relevant people
necessary for the implementation of this second
phase of the project. During the second field
trip in March, the team conducted informational
interviews with the Ruiru Municipal Council,
RUJUWASCO, AWSB, the World Bank, the
Ministry of Water, the Ministry of Health, Thika
District Hospital, the Ruiru Health Centre and
other key stakeholders. Furthermore, the team
carried out a water quality analysis survey that was
conducted in coordination with the Ministry of
Water and an environmental assessment survey of
the dumping site in Murera, which was conducted
in conjunction with members of the Ruiru
Council.
With help from the University of Nairobi, the
team organised a multi-stakeholder meeting.
Over 200 people attended the meeting, including
community members, the Mayor, the Council
members, representatives from the University of
Nairobi, Ruiru Health Centre and RUJUWASCO.
The aim of the meeting was to create awareness
and generate a dialogue on ways forward. More

importantly, it was organised to try to initiate
a dialogue between the various governmental
authorities, RUJUWASCO and the community.
Of note, there were presentations by several
community members of projects that were initiated
to provide water services in Ruiru.
The report is divided into six sections; the
introduction, an overview of the environmental
impacts in Ruiru, an analysis of the health
situation in Ruiru, possible low cost sanitation
solutions that could be implemented in the area,
an overview of the business plan and key missing
components, and finally a section concluding
with several recommendations to key stakeholders
in order to ensure an integrated vision for water,
health and sanitation.

****
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II.

Environmental impacts

We identified seven main sources of possible
contamination that could possibly contribute
to the poor sanitation and health conditions
of the communities (see Figures 2.1 and 2.2).
Consumption of contaminated water could
account for the prevalence of water-related diseases
in Ruiru. While Ruiru does not face the challenges
of water scarcity of other regions of Kenya, its
greatest challenge is keeping its existing water
resources free of sewage and agricultural pollutant
in order to provide safe water to its rapidly
growing population. Ruiru’s water consumption
comes either from the groundwater aquifer or
surface water (Ruiru River). The following are the
four main ways from these sources are tapped for
consumption:
a. Shallow Wells:
Shallow wells have
proliferated Ruiru, predominantly in
the densely populated areas that do not
have connections to piped water. These
areas tend to be poor with shallow wells
increasingly becoming the primary source
of water for most of the populace. Most are
unregulated, and prior to this report, very
little was known about the water quality of
water from this source.
b. Boreholes: There are more than 120
boreholes spread across Ruiru, which are
often privately managed.
c. Surface Water: Water from the Ruiru
river is the primary source of water for
some residents, who tend to be the poorest
members of the community
d. Treated Piped Water: Water is piped by
different WSPs. The Nairobi Water and
Sewerage Company (NWSC) provides
water to parts of 2 wards (Githurai and
Kahawa Sukari) while RUJUWASCO
provides water to parts of the Biashara ward
(750 households). Treated piped water
represents only 14 percent of consumption
water in Ruiru.

. Aquifer refers to the underground layer of rock and sand containing water from which boreholes and shallow wells extract water.
. Interview with Municipal Council Planning Department officer
on March 9, 2007.
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2.1 Rationale for Water Quality
Analysis & Dumping Site
Assessment
Lack of current data on the water quality in Ruiru
and the likelihood of contamination prompted us
to sample water quality by source. Our analysis
aims at quantifying the risks associated with each
of these water sources, which is information
critical for planning and leveraging funds for
sanitation and public health initiatives. With
invaluable assistance from the Ministry of Water
and Irrigation of Kenya and Ruiru’s Municipal
Council, we conducted two main environmental
studies, a water quality analysis and a dumping
site characterization:
The Water Quality Analysis
1. Analysed the quality of water consumed
from each of the four sources: shallow
wells, boreholes, Ruiru river, and piped
water from NWSC and RUJUWASCO.
2. Compared the level of water contamination
with those set by the World Health
Organisation (WHO) and verified which

Figure 2.1 Ruiru’s Sources of Water Pollution

Source: EPD - RUIRU Team 2007

Figure 2.2 Linking Sources of Pollution with Public Health Threats

Source: EPD - RUIRU Team 2007
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3.
4.

sources were complying with the set
standards.
Analysed the access to water by ward and by
socio-economic level in Ruiru.
Analysed the level of the effluents of key
industries in Ruiru and verified the extent
to which the factories were complying with
mandated wastewater standards

2.2.1 Water Quality Findings
The water quality analysis revealed the following:
SHALLOW WELLS

The water analysis shows that water from shallow
wells is not adequate for human consumption
as it has significant levels of microbiological and
physical-chemical contaminants. These are far
The Dumping Site Characterization
higher than the contamination levels established
1. Analysed how the dump site in Murera by WHO standards. In this case the levels of
ward poses a public health risk.
microbiological contamination represent the
strongest concern, as high levels of faecal coliforms
were present in all sampled shallow wells.
2.2 Water Quality Analysis
Moreover, the highest contamination levels were
found in shallow wells located in densely populated
We developed the water quality analysis in close
areas. For instance, the Gitothua ward (dense
collaboration with the Department of Water
ward) presented a significantly worse shallow well
Quality and Control at the Kenyan Ministry water quality than in Murera ward (less dense
ward), where households could afford
of Water and Irrigation, the Ruiru
to have a shallow well away from
Council and RUJUWASCO.
We High levels of
were greatly aided by members of the fecal coliforms a pit latrine and the ratio of people
per latrine was lower. These findings
council, especially staff who lived in were present
confirm the 2006 EPD Columbia
Ruiru and had been working with the
Team hypothesis that close proximity
community. With their support we in all sampled
between shallow wells and pit latrines
were able to identify the key points to shallow wells.
would result in high contamination of
take the water samples, the important
water
in
the
shallow wells. Our findings, suggest
industries to sample, and determine the main
that
there
is
a
plausible link between density levels
river points where residents were fetching their
and
shallow
wells
contamination.
water for consumption purposes. Given the time
and resource constraints, we jointly determined to
BOREHOLES
take 30 samples to cover the key sources of water
and potential sources of contamination. These Water from boreholes seemed to be adequate for
were sub-divided in the following way: 6 samples human consumption as they did not contain high
from Murera ward, 6 from Gitothua ward, 2 from levels of microbiological and physical-chemical
contamination. However, in most of the samples,
Githurai, 5 from Kahawa Sukari and 11 from
Biashara ward which was sampled more because the analysis showed high levels of fluoride, which
might pose a health risk on children below eight
of the concentration of industrial activity. For
specific details on location and typology of the years of age. Our findings, therefore suggest that
samples please refer to the complementary report the quality of water from boreholes is within the
WHO standards on the bacteriological level,
Water Quality Analysis.
with a concern being the high levels of fluoride
The main objectives of the water analysis were present.
to determine the quality of water for human
consumption and the level of the industrial However, in the interests of full disclosure, we
must acknowledge that one of the samples of our
effluents discharged into the Ruiru River.
analysis contained microbiological contamination.
Nonetheless, this sample was not directly taken
. Data from the 2006 EPD Report.
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from the borehole, but from a household’s
tap connected to the borehole. Hence, the
contamination levels detected could be caused by
low maintenance of and hence presence of bacteria
in the piped connection. Although this sole result
could be misleading, our findings strongly suggest
that boreholes provide a high standard of water
quality for the community.
RUIRU RIVER WATER

physical-chemical analysis demonstrates that both
companies, NWSC and RUJUWASCO, provide
water which is of average quality.
We found,
however, that the water provided by NWSC
has a higher standard than that provided by
RUJUWASCO.

2.2.2 Sources of Pollution of the
Ruiru River

Water from the Ruiru River is highly inadequate
for human consumption and does not comply
with Kenyan standards, let alone WHO ones.
From the four sources outlined earlier, water
from the river presents the highest contamination
levels. The river is polluted by chemicals from
agricultural industries, drainage and seepage from
households, a subject which will be examined later
on in this report. Both the microbiological and
physical-chemical analysis indicated levels that
did not comply with the WHO standards.

Our study found that all the effluents discharged
into the river do not comply with the Kenyan
Regulations on Wastewater.
We identified
three main sources of river pollution: industrial
discharge, septic tank seepage and direct drainage
discharge to the river. The presence of pollutants
in the Ruiru River is between 10 to 1600 times the
limits established, and hence, it is a significant source
of water-borne diseases as its consumption poses a
public health risk.

TREATED PIPED WATER

Given the varied characteristics of the wards,
each had different relevant industrial characters,

On a positive note, our analysis found that
treated piped water in Ruiru was safe for human
consumption. In fact the bacteriological and

INDUSTRIAL POLLUTION

. Water provided by RUJUWASCO presents some level of
turbidity and its permanganate value, which measures the organic
matter content, does not meet the WHO standards.

Figure 2.3 Map of Industrial Activity in Ruiru

Source: EPD - RUIRU Team 2007
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which were identified with the aid of the planning
department of the Municipal Council of Ruiru.
For instance, the Murera ward has several large
coffee farms. Gitothua, on the other hand, has
flower industries. In contrast, the Central Business
District has the following main industries: textiles,
plastics, chemicals, food processing and steel.
While we could not obtain exact figures on the
production and size of the different companies,
our sampling selection chose one of each of the
relevant industrial categories. The water quality
analysis gave rough estimates of the type of effluents
that the industries are dumping into the river, and
whether these levels meet the standards authorized
by the Kenyan Government.10

SEPTIC TANKS

Aside from industrial pollutant effluents, there are
also human activities that are detrimental to the
pollution levels of the Ruiru river. Septic tanks
are a threat to the river’s quality due to a lack
of maintenance that results in their overflow12
allowing untreated and contaminated waters
to reach the river. Therefore, adequate control,
maintenance and disposal from septic tanks are
crucial to improving the water quality in Ruiru
river.

2.3 Water Consumption &
Socio-Economic Indicators

In most cases, installed water supply facilities
provide: a) an insufficient volume of water capita
The effluents analysed from the industries and
agricultural farms demonstrate that there is no per day; b) unreliable provision; or c) do not
compliance with wastewater discharge as stipulated cover the whole town but instead concentrate
by the Kenyan Law. According to Kenyan in a limited number of household connections.
Wastewater Disposal Standards all effluents Therefore, households are forced to get their water
supply from other sources. If the level of service
discharged to the river must have a minimum
11
from the WSPs continues to be
wastewater quality and our samples
inadequate for the community
are more contaminated than Kenyan Sources used
needs, then most households will
standards. These results highlight by more densely
end up paying higher prices for
the fact that the industrial sector is
populated
wards,
water from boreholes or invest in
not adequately treating its effluents,
and that regulations are not being shallow wells and the their own shallow wells or rely on
water form the Ruiru river. This
enforced.
river, are precisely the section will take a closer look at
Moreover, these results do not riskiest water sources the socioeconomic dimensions of
Ruiru’s water provision arguing
include one of the potential key for public health.
that the level of income is
sources of water pollution in the area:
correlated to the standard of water
coffee farms. As our sampling exercise took place
that
residents
receive.
In fact, unsurprisingly, our
in March, and not during the coffee harvesting
season (April to May), we could not fully establish findings reveal that the poorer residents often
resort to water consumption from the highly
the impact that these effluents have on the river.
While the tables stemming from our analysis may contaminated water sources i.e. shallow wells and
show coffee farms as one of the least polluting river water.
industries, this may be highly misleading due to
lack of relevant data from a non-harvesting season. When disaggregating the information by water
Further sampling should be conducted by the sources and by ward, results reveal the disparities
within the five Ruiru wards in terms of piped water
Ministry of Water and Irrigation during the coffee
services, density and proximity to the river (See
harvesting season to ensure adequate examination
Fig. 2.3).13 Highly populated wards like Gitothua
of the pollution level of coffee farms effluents.
. We sampled 6 of the 15 industries.
10. For additional information please refer to our complementary
report on Water Quality Analysis.
11. See Appendix 5.
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12. This mainly occurs during the rainy seasons.
13. Data provided by the 2006 EPD Columbia Team household
survey. The data used for the different diagrams is a combination
between findings of the 2006 EPD survey and data and information collected by the 2007 EPD Team. Therefore, this accounts for

Figure 2.4 Access to Water Source by Ward

Source: Data from household survey developed by the EPD - RUIRU Team 2006

have no piped water access and 74 percent of by income level and water source, our findings
the households rely on boreholes. In the case
make a strong case for a correlation between the
of Murera, only 21 percent rely on boreholes.
level of household income and the quality and
Furthermore, these two wards rely considerably safety of the water consumed. As depicted in
on shallow wells (Gitothua - 20
Figure 2.4, our findings contend
percent, Murera - 40 percent) and
that the low-income populace
water from the river (Gitothua - Only low-income
is significantly more exposed to
6 percent, Murera – 33 percent). households rely on
water-borne diseases, due to the
Hence, a significant proportion of the river as a source poor quality of their water sources,
households in the most populated
than higher and middle-income
of
water,
which
wards of Gitothua and Murera have
population. For instance, while 93
no access to piped water, and thus represents nearly
percent of high-income household
rely on boreholes, shallow wells and one-fourth of their
water consumption comes from
the Ruiru River, while less populated
treated piped water and boreholes
wards have access to piped water and water consumption. (the highest quality and lower
do not rely on the river. What is
health risk water sources), only 53
significant about this is that those sources used by percent of low-income households have access
more densely populated wards, shallow wells and to piped water or boreholes. In fact, 47 percent
the river, are precisely the riskiest water sources for
of low-income population relies on water from
public health.
the river or shallow wells (the lowest quality and
highest risk water source). Indeed, shallow wells
Similarly, when disaggregating the information represent 25 percent of the water supply for lowsome of the discrepancies that the reader might find when comparincome households versus 0 percent for the highing these percentages with the ones given by ward and income level
income households. Moreover, only low-income
in the 2006 EPD survey. We decided to average out the category
households rely on the river as a source of water,
“others” which had been used in the previous 2006 EPD report.
which represents nearly one fourth of their water
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Figure 2.5 Access to Water Source by Income

Source: Data from household survey developed by the EPD - RUIRU Team 2006

consumption.

and the access to the site.

The above findings show that a
We observed that in Ruiru there
A
large
percentage
large percentage of the low-income
is an ineffective system of garbage
population are facing important health of the low-income
collection. Even more critical we
risks linked to their drinking water. population might
noted that the lack of impermeable
Without sufficient information, they
measures (bottom liner) is likely
are unlikely to be aware of these risks. be facing improtant to lead to soil and groundwater
Thus current provision of water has a health risks which
contamination.
Moreover, the
clear poverty dimension. High income they are unaware of. site’s close proximity to the river
people in Ruiru have better access to
and the steep slope of the terrain
water services, not only in terms of
are leading to pollutants reaching
quantity, but also in terms of quality. In contrast,
the river. Hence, seepage and drainage discharges
the poor have high health risks of experiencing into river water during the rainy season are causing
water-borne diseases as will be examined in the
contamination. Both types of contamination have
following section.
implications on the disease burden in Ruiru.

2.4 Murera’s Dumping Site
Assessment
In order to better understand the manner in which
collected garbage is disposed of in Ruiru, we
surveyed the official dumping site in Murera ward
which is used by all garbage trucks in the area. In
conjunction with a member of the Ruiru Council,
we completed an environmental assessment of
the dumping site, including variables such as the
typology of garbage, the management of the site
10

EPD - Ruiru



Furthermore, the ineffective garbage collection
system in Ruiru results in garbage dumping in open
gutters or burning of rubbish in the streets. This is
visible in highly populated wards such as Githurai
or Gitothua, where open gutters transport garbage
and wastewater drainage from households and
eventually discharge directly into the river (this is
most significant during the rainy seasons).

2.5 Conclusion
Water from shallow wells and the Ruiru river
are highly contaminated and not fit for drinking
purposes. We address the health risks associated
with having highly contaminated water, as well as
risks due to inappropriate garbage disposal in the
next section.

****
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III. health Context
Each year more than 5 million people die of water
and sanitation related diseases. Out of the 37
major diseases prevalent in developing nations,
27 of them are related to water and sanitation.
Furthermore, there are an estimated 2.4 billion
people without proper sanitation and about
1.1 without access to safe water, making many
vulnerable to these diseases.14 While water and
sanitation diseases are vast and keep increasing,
the classical diseases prevalent in most developing
countries are mainly diarrhoeal diseases, which
contribute to 90% of the water and sanitation
related diseases and account for the largest number
of deaths and illnesses worldwide, killing about 2
million people every year. Diarrhoea is mostly
caused by ingesting contaminated water and is the
leading cause of death in children.
In Kenya as in many other parts of the world,
water-based diseases are key public health
concerns. Water pollution caused by improper
solid and liquid waste disposal; especially faecal
content is common. Even with tapped water,
broken pipes sometimes create pools that provide
various industries are polluting the river, which
a fertile environment for insect and various disease
has enormous health risk implications for the
vectors. The condition worsens in slums and
vulnerable poor, who resort to this water source as
rapidly expanding cities like Ruiru that are home
their primary means of water supply. This is even
to informal settlements areas. Disease and death
more critical, given the fact that the business plan
linked to poor access to clean water and appropriate
for RUJUWASCO is focused on a cost recovery
sanitary facilities are especially
scheme, which might exclude
high in these areas.15 “The Kenya In many countries,
coverage to the poorest members of
morbidity disease patterns indicate sanitation is
the Ruiru community. This implies
that over 60% of diseases are water- sometimes seen as that the vulnerable poor will still
borne or sanitation related.”16
be resorting to, what has now been
an afterthought to a confirmed a highly contaminated
Garbage disposal directly on the clean water supply. water source. Compounding the
streets poses a health risk to the
matter is the overflow of septic tanks
community. Further, the burning of garbage in
during the rainy season, which could potentially
close proximity to people may cause respiratory
increase the level of contamination of the river
illnesses. Also, the dumping of chemical and
water.
other industrial and agricultural residue into
the rivers ensures that the people down stream
These unsanitary conditions and water
are more vulnerable to associated health risks.
contamination are a major cause of diarrhoea
In the case of Ruiru, agricultural runoff from
and helminthes (worm) diseases. The magnitude
of the disease agents may be great; for example,
14. Hunt, C. (2001). How safe is safe? A concise review of the
Water Aid indicates that one gram of faeces can
health impacts of water supply, sanitation and hygiene.
contain 10,000,000 viruses, 1,000,000 bacteria,
15. UNICEF and Ministry of Health – Kenya (2003).Water and
Environmental Sanitation in schools. A Report of consultative
1000 parasite cysts, and 100 parasite eggs. This
workshop held at Stanley Hotel, Nairobi, Kenya
gives new meaning to the high faecal coliforms
16. Kenya Ministry of Health, p. 136
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found in the water samples from the Ruiru river
and shallow wells.
As Section II has outlined, there are several
potential public health threats in Ruiru linked
to environmental contamination. Furthering
the recommendation by the 2006 EPD team
to investigate the burden of disease in Ruiru,
we investigated the sources of health provision
in the area. In order to understand the burden
of disease in Ruiru, we conducted an analysis
from data received from Thika District Hospital.
Data obtained from Thika District Hospital was
invaluable, as a monthly breakdown of morbidity
figures was given for all clinics in Ruiru, as well
as monthly morbidity figures of Thika District
Hospital. Of the top ten diseases, several were
diseases one would expect to find in areas with
inadequate water, sanitation and solid waste
disposal facilities.

3.1 Rationale for Analysis of
Health Data
The health data analysed by the 2006 EPD
team was drawn primarily from one health care
provider; the Ruiru Health Centre. Given the
multiple health service providers, in and around
Ruiru, we gathered data from the Thika District
Hospital17 on all health care clinics in Ruiru
and the hospital (as some Ruiru residents use
the District Hospital for health care provision)
to determine the current disease burden of the
area.

3.2 Analysis of Health Data
As mentioned earlier, the health data analysed by
our team was twofold; public and private Clinics
in Ruiru, and the Thika District Hospital. The
main objectives of the health analysis were:
• To determine the top 10 diseases in Ruiru to
see if any were related to water and sanitation.
This data would provide support to our
argument that water, health and sanitation
health should be thought of in an integrated
manner.
• To provide evidence that preventive measures,
17. Ruiru is in Thika District.

might be more cost-effective than treatment.

3.2.1 Public & Private Clinics in
Ruiru - Findings
The prevalence of the top 10 diseases in Ruiru
include respiratory diseases, malaria, skin diseases
and diarrhoeal diseases, which contribute greatly
to the disease burden in the area. Knowledge about
the links between poor sanitation and diarrhoea
and intestinal worms is prevalent. However, the
causes of respiratory diseases are less known, and
some contributing factors are outlined below.
Respiratory diseases are caused by pollutants
in the air. A main component of air pollution
linked to respiratory diseases is particulate matter.
Particulates are made up of small particles and
liquid droplets, which have the potential to do the
most harm when minuscule size.18
In Ruiru, many households use solid fuel stoves
(jikos), which may have contributed to the high
incidence of respiratory diseases.19 The use of
solid fuel stoves is a primary source of respiratory
diseases in developing countries. The use of wood,
charcoal, crop residues, animal dung, and coal
for cooking and heating, produce pollutants that
have been associated with ischemic heart disease,
lower respiratory infections, chronic obstructive
pulmonary disease, tuberculosis, and cancers of
the respiratory tract.
Another potential source for respiratory diseases in
Ruiru is the burning of solid waste. Inadequate
garbage collection services in the Ruiru
Municipality are the reasons why many households
resort to burning garbage. Even more salient is the
fact that the same treatment is applied to the waste
that is collected by the Council, i.e. the waste is
dumped and burnt. There is a need to find a more
effective way of collecting and disposing of garbage
to minimise health risks. Some of this solid waste
includes plastic, which becomes highly toxic when
18. Particle pollution is comprised of nitrates, sulphates, organic
chemicals, metals, and soil or dust particles. Those that are 10 micrometers in diameter, or smaller, are the most harmful as they can
pass through the throat and nose into the lungs. Once deposited
in the lungs, the respiratory disease that develops depends on the
chemical and toxic properties of the material.
19. Data from the 2006 EPD Report, p.
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Figure 3.1 Top 10 Diseases in Ruiru
Source: Data gathered from Thika District Hospital (March 2007)

burned.
Although these are not the only channels by which
respiratory disease increase, the high incidence
of garbage burning and use of jikos, could be a
contributing factor to the prevalence of respiratory
diseases in the area. Further research would have
to be conducted to determine the primary causes
of respiratory diseases of Ruiru’s residents.
The graph above (see Figure 3.1) identifies the peak
periods of each of the top ten diseases in Ruiru in
2006. As seen, the highest number of respiratory
disease cases and malaria cases are reported in
May, which coincides with the end of the rainy
season in Kenya. Of interest, is the steady increase
in the reported number of skin diseases between
April and July, with 3,275 cases reported in June.
Diarrhoeal diseases showed the highest incidence
rate in December 2006; 956 cases as compared to
the lowest incidence in February of 490 cases.

3.2.2 Thika District Hospital Findings
The trends from the Thika District hospital, a
14
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public entity, indicate high numbers of water
and excreta-related diseases. Diarrhoeal diseases,
intestinal worms and malaria showed a particularly
high prevalence in Thika District, indicating a
need for awareness campaigns to be conducted
in order to manage these diseases. Difficult in
accurately gauging the disease burden in Ruiru
was compounded by the fact that the Thika
District Hospital did not classify their patients
based on location, but instead simply referred to
all patients as ‘Thika patients.’ We did not obtain
data from the Kiambu District Hospital, which
several interviewees identified as a hospital that
people from Ruiru frequent. However, the data
obtained provides a glimpse into the burden of
disease in Ruiru, which confirms trends and
patterns we had expected to see.
The patterns in the district hospital were closely
mirrored by that within the Ruiru Municipality
(see Table 3.2). As mentioned earlier, the number
of patients outlined below also includes patients
who live in Ruiru, which are aggregated under the
Thika District Hospital. This contributes to the
difficulty in gauging the disease burden in Ruiru
accurately.

Top 10 diseases in Ruiru Clinics
January 2006- December 2006
Diseases

Top 10 disease in Thika District
January 2006- December 2006

Mobidity Figures

Diseases

Mobidity Figures

Respiratory diseases

39,011

Respiratory diseases

260,485

Malaria

33,704

Malaria

209,581

Skin diseases

13,755

All other diseases

78,751

Diarrhoeal diseases

8,030

Intestinal Worms

68,707

All other diseases

8,005

Skin diseases

59,361

Intestinal Worms

6,827

Diarrhoeal diseases

41,606

Pneumonia

4,337

Accidents

23,508

Urinary Tract Infections

2,994

Pneumonia

21,958

Eye Infections

2,887

Eye Infections

14,933

Rheumatism

2,421

Urinary Tract Infections

13,097

Table 3.1 Top 10 Diseases Reported by All Ruiru Clinics

Source: Data gathered from Thika District Hospital (March 2007)

Table 3.2 Top 10 Diseases in Thika District

Source: Data gathered from Thika District Hospital (March 2007)

However, the top ten diseases in both Ruiru and
3.3 Conclusion
Thika District mirror each other closely, save for
the prevalence of rheumatism in Ruiru, which
surpasses the number of reported accidents in the The data from the Thika District hospital provides
evidence that some of the most prevalent diseases
clinics there. Also, skin and diarrhoeal diseases
in Ruiru are related to water and sanitation. As
are ranked third and fourth respectively in Ruiru,
although they are ranked fifth and sixth in Thika results from our studies indicate, there is inadequate
attention paid to sanitation,
District, indicating that there could
especially as exhaustion of septic
be a strong case for further health Necessity of a public
tanks is irregular. High shallow
awareness in Ruiru on water and
health
awareness
well contamination (in areas of
sanitation issues.
campaign, to inform
close proximity to latrines), are
another cause for concern.
As shown, both sources of data on the community on the
the health context in Ruiru indicate risks that inadequate
We strongly believe that there
a high prevalence of water-borne
diseases, which should prompt the sanitation and drainage is a necessity of a public health
awareness campaign, to inform
respective Health officials to look could pose to them.
the community on the risks
into the situation more closely,
that inadequate sanitation and drainage could
and guide the community and RUJUWASCO in
pose to the community at large. There is also a
implementing measures to reduce the burden of
need for the community to be involved in matters
disease. Without this concerted effort, we expect
that affect their lives; especially health. The
that there will be an increase in the prevalence of
next section explores ways in which community
such diseases in the next few years, as the populace
involvement can greatly enhance the provision of
continues to grow at an estimated growth rate of
low-cost sanitation alternatives, as well as provide
8.5 percent.
a demand for increased attention to health risks.
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There is a dire need to think of these issues in an
integrated manner, and the next section explores
possible avenues in which to do so.

****
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IV.

Towards an Integrated Strategy

Despite RUJUWASCO’s key role in water and
sanitation provision as mandated by the Water Act
2002, other stakeholders should be brought into
the process. Given the strong linkages between
water, sanitation, and health, it is important to
consider a multi-pronged strategy involving all
key stakeholders such as the national government,
the municipal council, the University of Nairobi,
RUJUWASCO, AWSB, and especially the residents
of Ruiru. Furthermore, given the financial and
technical constraints faced by RUJUWASCO, it
should consider alternative low-cost technologies
for sanitation provision such as community-based
sanitation systems. Community involvement
can help to eliminate some of the high costs of
sanitation through community-based sanitation
technologies such as the condominial systems.
Such systems are important for the long-term
sustainability of the water and sanitation systems
and allow for upgrading in the future. Therefore,
RUJUWASCO should consider the inclusion
of community-based sanitation into its current
business plan.

4.1 Community-Based
Organizations in Ruiru
Ruiru has a few registered NGOs and CBOs
functioning in the area. Most NGOs work in the
area of microfinance, whereas community groups
tend to be faith-based e.g. Spirit of Faith and
Rehabilitation Centre in Murera. Furthermore,
there is a strong presence of merry-go-rounds
that function as a source of financing, such as the
Wendani Joy Women’s group, which was visited by
the team in the March 2007 field trip. There are
about 1000 such groups in the Ruiru municipality
and they range in membership from 15 to 200.
These groups could serve as an interesting entry
point to bring about awareness in the community
regarding health, sanitation and water issues
and mobilize members to participate in future
community-based sanitation projects.
Our recommendation to include communitybased organisations in sanitation provision, in
part stems from studies of successful cases in other
countries (e.g. condominial project in Brazil), but
18
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in part stems from the initiatives that we saw in
Ruiru. The women in the Wendani Joy Women’s
group were excited about the prospect of increased
piped water in Ruiru, and were aware that a new
WSP had been created. However, when we asked
them what would happen to all the increased
wash water, they immediately recognized the
health problems associated with increased water
supply without adequate drainage. Concerns
were expressed by all members, who asked what
they could do as members of the community
to ensure that their children were not exposed
to increased health risks. We explained that
initiatives needed to be taken by community
members to try to address some of the sanitation
problems themselves, maybe through the use of
some of the funds within their merry-go-round,
while at the same time monitoring the progress
of sanitation provision by RUJUWASCO. They
seemed receptive to the idea.
Although we did not find any community groups
that focused on sanitation issues, we spoke
to the manager of one of the more successful
community-based water provision projects. This
project, the Watalamu Water Project, is outlined
in detail below.
SUCCESS OF THE
WATALAMU WATER PROJECT

One of the major successes in community-based
water provision in the Ruiru area is the Watalamu
Water Project. The project was started by a group
of 70 people who joined forces to dig a private
borehole in order to have access to a reliable
water source. They are currently selling some of
the water at a kiosk close to the site, and plan to
provide piped water to 40,000 people in the near
future.
The initial membership entry fee was 1000 shs,
but there have been sliding scales of contributions
by the earlier 70 members, ranging from 1000
shs to 60,000 shs. The project has also received
CDF funds in the amount of 500,000 shs from
the Government. Furthermore, more funding
might be available from the Output Based Aid
(OBA) loan from the World Bank and members

are saving current profits in order to meet the
20% down payment required for this loan. The
Watalamu Project was 6th in the World Bank’s
list out of an application pool of 143 for this
OBA loan.
The success of this project demonstrates the strong
potential and skills present in the community to
manage projects and raise funds. The project is
based on a cost-recovery structure, and piped
water would be accessible to those who could
pay the 20,000 shs connection fee, while the
remaining community members will be supplied
water through kiosks. Thus, two important
lessons can be drawn from this project: a) Ensure
that any water supply planning by RUJUWASCO
takes into consideration existing community
projects; and b) There is potential for Watalamu
and similar community initiatives to include
sanitation in their future projects.

4.2 Sanitation: Alternative
Sewerage Systems
The lack of a sewage system in Ruiru poses one
of the biggest development challenges. While
we acknowledge that limited financial resources
have been reported as the major constraint to
the large-scale adoption of sanitation, we also
believe that the health threats posed by the
lack of a system justify the urgency to develop
it in Ruiru. Fundamental strategies will involve
community participation in the management and
operation of these systems. Several well-tested
non-conventional sewerage systems have been
developed over the past few decades requiring
lower investment and operational costs and more
involvement of residents; we believe this is the
way to move forward in Ruiru.
Alternative technologies allow for the application
of various cost-effective options which can be
tailored to the prevailing conditions of each of
Ruiru’s ward. Similarly, alternative wastewater
treatment plants should be carefully examined.
The different sewerage systems offer opportunities
for faster and sustainable expansion of sewage for
the Ruiru Municipality. While the feasibility of
the technologies depend on the specificities of

each particular case and will need further study,
this section will recommend a potential range of
options of low-cost sanitation for Ruiru.

4.2.1 Separation of Grey & Black
Water
The lack of a sewage system in Ruiru offers an
opportunity to develop more sustainable and lowcost technologies that will lower communities’
exposure to health hazards. Instead of promoting
a joint-sewage for wastewater, which has a high
initial investment cost, we emphasise the need
to separate grey water (water consumed within
buildings, except water from toilets, that is stored
and reused for other purposes eg garden irrigation)
from dark water (waste water from toilets) as it
reduces the risks of water-borne diseases during
floods. It also facilitates low-cost sanitation
management by reducing implementation and
operational costs. First, one of the most important
health implications is that in cases of floods,
risks of water-borne diseases diminish as grey
water is not contaminated with health hazardous
pathogens. Second, only dark water needs a severe
wastewater treatment20 and a high percentage of
treated wastewater on mixed systems does not
require sanitisation to get rid of pathogens. Hence,
by separating the grey water from dark water, the
dark wastewater load is reduced and this translates
into savings from the pipeline design (diameter
and gradient design) and from the lower capacity
of a wastewater treatment plant. Finally, treatment
for grey water needs only a gravel filter followed
by a simple sand filter before returning to fresh
water flows.21 Therefore implementing separated
grey and dark water sewage is essential to provide
a lower health risk and sanitation solution for the
community.

4.2.2 Settled Sewerage System
A settled sewage system is most cost-effective in
low-density areas that already have septic tanks,
but where the soil can no longer accept all the
20. It is estimated that sixty percent of water provided becomes
wastewater. However, less than half this amount is dark water accountable for pathogens and health hazards (Mara 1996).
21. DBBM; Interview Prof. Culligan March 2007.
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septic tank effluent. Currently, Ruiru utilizes a
significant percentage of latrine pits and septic
tanks. However, substandard maintenance results
in tendencies of overflow of these septic tanks.22
A settled sewage system could counter this
problem and could be a sanitation solution for
lower population density wards such as Kahawa
Sukari and Murera.
This system collapses different septic tanks
into a larger solid inceptor tank where solids
settle and only the liquid effluent is transported
in the pipes. The solid free effluent is then
discharged into shallow, small-bore gravity
sewerages. While it requires maintenance, they
are minimal compared to conventional system
requirements. Moreover, the fact that interceptor
tanks are shared by different households, can help
divide the emptying costs, or can be effectively
contracted out to community-based contractors
under the supervision of the utility operators.
Settled sewage has, therefore, more flexibility in
its design, lower installation and operation costs,
and has the potential for community involvement
and income generating activities.

4.2.3 Condominial Sewage System
The condominial system is a wastewater collection
system that provides a solution to communities
based on participation and a simpler and economic
sewerage system. This system is highly appropriate
for high-density, low-income residential areas that
lack space for septic tanks or for solid interceptor
tanks. Hence, usage of this system may work
well for urban wards with higher density such as
Githurai, Biashara, and urban areas of Gitothua.
It is similar to a conventional system, but the
extension of the sewage lines strongly relies on
community involvement for the construction
and maintenance of the system. Rather than
providing each individual house with a connection
to the public network, condominial systems have
a connection point with the public network for
each subgroup of houses (urban block). Through
the examination of various case studies experts
22. Only 7% of residents claim they empty the septic tanks every
three months, while 40 percent of Ruiru’s residents simply state
that septic tanks are “not emptied”. EPD Report 2006.
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have estimated average costs savings of 40 percent
compared to conventional sewage.23

4.2.4 Centralized Wastewater
Treatment Plans
Connecting either settled or condominial piping
systems to a wastewater treatment plant is
fundamental for the health and environmental
sustainability of Ruiru.
Currently, sewage
exhausted from latrines and septic tanks is
deposited into Nairobi’s main sewage line at the
municipality’s only connection point: Kenyatta
University.
We recommend examining this
option of connecting the sewage pipeline into
Nairobi’s sewage system.
Nevertheless this
alternative must carefully be assessed as it will
probably involve the payment of a fee and is also
contingent on the capacity of Nairobi’s sewage
system, which presumably is near its full capacity.
Hence, the feasibility of this entry point is beyond
the scope of this report and should be a matter of
further study.

4.3 Potential for Community
Participation in Ruiru
All these alternative low-cost sanitation options
are highly dependent on community involvement.
Examples of two successful case studies are
outlined in Annex 2. Ruiru needs to capitalize
on the existing networks available to mobilize
community members. The Ruiru Municipal
Council should create an enabling environment
for community participation by continuously
providing updated information to the community
on water and sanitation projects and soliciting
their feedback. Church groups, self-help groups,
merry-go–rounds, and NGOs could be used to
start a consultation process with the people to
assess their sanitation needs and priorities as well
as spread education on water and sanitationborne diseases. The merry-go-rounds should
especially be encouraged to include sanitation as
part of their projects.
More specifically, models such as the condominial
23. Mara (1996); Bakalian (1994).

system (explained in Annex 2) in Brazil could
be applied to densely populated wards such as
Githurai and Gitothua. Such a system would
begin with a consultation process initiated with
the assistance of self-help groups, church groups
and merry-go-rounds, to provide knowledge on
the cost and benefits of a condominial system along
with information on the steps required to build,
operate, and maintain such a system. By emulating
the examples from Brazil, the consultation should
develop workable rules for the implementation
of the project, based on a fair and transparent
division of labour between the community and
the municipality. The community should be
responsible for the operation and maintenance
of condominial sewers within the housing block
whereas RUJUWASCO should be responsible for
the condominial branch sewer and the treatment
plant whose cost would be recovered from residents
by charging a sanitation fee. Furthermore, the
municipality and RUJUWASCO should assume
the responsibility of more technical aspects of the
works that would have been beyond the capability
of the community to implement. Finally, a
pilot in Githambaya, part of the Gitothua ward,
should be implemented as a first stage to build
support for such a project and shed light on any
problems that may arise during the construction
and operation of the condominial system.
The following section gives an overview of the
current business plan of RUJUWASCO, and
proposes that the alternatives outlined in this
section, could allow the community to begin to
address their sanitation needs in tandem with
guidance and help from RUJUWASCO. Varying
financing options are also outlined in the next
section, in order to procure funds to address water,
health and sanitation in an integrated manner.

****
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V.

Business Plan

A review of the current business plan is prudent
at this stage, as RUJUWASCO has not addressed
sanitation needs in their latest proposal to the
AWSB. According to the responsibilities mandated
by the Water Act of 2002, all the newly constituted
WSPs such as Ruiru and Juja under the Athi River
catchment area have to submit a business and a
financial plan to AWSB for approval. The Board is
ultimately responsible for provision of water and
sewerage systems, and will hold the main assets and
infrastructure which will then be leased to WSPs.
AWSB contracted Private Public Development
Consultants (PPD Consultants) Limited in 2006
to prepare the first draft of a three-year transitional
business plan for RUJUWASCO.

5.1 Towards a Comprehensive
Approach
After several informational interviews24, the 2007
EPD Columbia Team realised that despite Water
Services Boards’ legal responsibility towards
the establishment of sewerage systems, this
type of investment was not initially considered
by RUJUWASCO and priority was given to
expanding water provision by increasing the
number of household piped connections.
Nevertheless, initial analyses25 done for the
AWSB suggested that the expansion of the water
network should be developed hand in hand with
a sewerage system. Despite the lack of funds
and the obvious difficulties of implementing a
conventional sewerage system, our work suggests
that neglecting sanitation infrastructure is likely
to result in an environmental crisis and pose a
serious health threat for both municipalities.
Increasing water provision but not matching
it with complementary ways to appropriately
dispose of water can increase health risks.
In this section, we aim to analyse the current
business plan and in particular focus on important
elements such as network expansion and financial
management.
Emphasising the importance
of sanitation and its inclusion as an essential
component of the plan, we identify different
sources of funding that RUJUWASCO could
24. Interview with Eng. Kamau, Services Planning Engineer,
AWSB, on March 12th, 2007.
25. AWSB, Ruiru and Juja Water Supply. Internal Report.
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consider for meeting its investment needs.

5.2 Description of the Current
Business Plan 26
EXPANSION OF THE WATER NETWORK

Currently, piped & treated water only reaches the
14% of Ruiru’s population27, 2% in Biashara and
and Kalimoni, and 12% in Githurai. However,
the expansion of the water network contemplated
in the Business Plan to 5% in 2009 is restricted
solely to the Biashara area for Ruiru and the
Kalimoni sub-location for Juja. Even though
there will be a doubling of customers in this
period, the increase of the water production is
limited to a 3% increase annually. This is because
of expected reduction in levels of unaccounted for
water (ufw) from 65% in 2006 to 20% by 2009,
which represents the technical and commercial
(illegal connections) losses from the water system.
These losses indicate the inefficient operation and
maintenance of current water provision.
Despite RUJUWASCO’s power as the sole official
provider of water and sanitation services in Ruiru
and Juja Municipalities, in the short and mediumterm these areas are clearly going to be supplied
by multiple WSPs such as NWSC and Small Scale
Service Providers (SSSPs). RUJUWASCO and
the NWSC have had initial conversations about
the possibilities of transferring the operation and
maintenance of the NWSC’s assets in Githurai
to RUJUWASCO as soon as it consolidates its
operations in the area.28
FINANCIAL MANAGEMENT

Cost-Recovery Analysis
Currently the water service provision of
RUJUWASCO
is not sustainable due to
inadequate operational cost recovery.
The
estimated revenue per m3 sold in 2007 is 25.88
KSHS while the costs that include lease fees,
26. PPD Consultants Ltd. (2007), RUJUWASCO Three year
Transitional Business Plan, AWSB.
27. Uniconsult, Water Supply and Sewerage Services Demand
Forecast for Ruiru Municipality (2005-2030), AWSB.
28. Interview with Eng. Kamau, Services Planning Engineer,
AWSB, on March 12th, 2007.

salary costs, board fees, O&M and administrative
costs amount to 44.53 KSHS per m3.29 Hence,
the company is operating at a net deficit of
18.66 KSHS per m3. The immediate objective
of RUJUWASCO is to reduce the deficit per m3
produced to 12.98 KSHS in the year 2009, even
though it does not include reaching a break-even
point to ensure full cost recovery.
Benchmarking with Nyeri Water and Sewerage
Company (NYWASCO)
By using a benchmark of unit costs incurred by
a successful WSP like Nyeri, insightful lessons
can be drawn to improve RUJUWASCO’s cost
structure (see Table 5.1):
* Inclusion of sewerage tariff: Water
unit revenues are fairly similar for both
companies. Moreover, NYWASCO sewerage
tariff included in the water bill can give us
an idea of an adequate sewerage levy for
financing sewerage systems in Ruiru.
* High O&M Material costs: Total unit
costs for RUJUWASCO are 44% higher
than NYWASCO in 2007, and they do not
go down as sales increase over time. This is
29. This analysis is based on a reduction of the ufw from 65% to
30% in only one year, if we take a more reasonable figure like 50%,
the net deficit is 36.5 kshs per m3, doubling the estimated 2007
deficit.

specially striking for the O&M personnel
costs, which reduce over time in the case of
NYWASCO, but remain almost constant for
RUJUWASCO.
The Business Plan cites high electricity costs as the
main reason for high O&M material costs, and
suggests measures to bring them down. Another
measure that could be considered to alleviate the
problem is to increase water production in order
to lower the unit cost of production. Our analysis
shows that the expenditures categories such as
O&M personnel, administration and otherboard fees that include certain fixed costs do not
reduce in unit terms as the water sales increase.
Therefore, our recommendation is to revise those
items to identify the fixed unit costs, and reduce
them with increased commercial activity.
CURRENT FINANCIAL SITUATION

The financial situation of RUJUWASCO is not
sustainable as the company is facing large deficits
and is largely dependent on government subsidies.
Considering the three- year cash-flow projections,
with an average tariff of 30 Kshs, the company’s
cash inflows will amount to 11,221,998 million
Kshs while its outflows are above 19 million Kshs.
This adds up to a negative net outflow of more

Table 5.1 Benchmark of Unit Costs (Kshs/m3 sold)

Source: PPD Consultants Ltd. (2007), RUJUWASCO Three Year Transitional Business Plan, AWSB
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than 8 million Kshs in 2007. The Business Plan
sewerage system. Even the investments forecast
in the long-term (until 2024), do not take into
does not build a structure to eliminate this negative
account the sanitation component. After an
outflow; it mainly aims to reduce it over the 3 year
informational interview at the AWSB, it was
period to 6.8 million Kshs in 2009. However,
evident that due to lack of
when it comes to profit and loss
funds, the Board would like
figures, there is an increase in the net It is evident that the
sanitation to be done at a private
loss forecasted for RUJUWASCO, new WSP does not
household level.
Moreover,
from over 6 to 7.3 million Kshs by
since the AWSB has the city of
2009. Hence, it is evident that the have the funds and
Nairobi under its jurisdiction,
new WSP does not have the funds capabilities to operate
more priority is given to
and capabilities to operate while while achieveing cost
increase provision in the capital.
achieving cost recovery, and will
recovery
and
will
need
Therefore, water provision is the
need to rely on continued levels of
immediate priority for AWSB
to
rely
on
continued
subsidies and donor support. The
report mentions that the projected levels of subsidies and whereas sanitation provision
is not envisioned in the near
capital costs will be the responsibility donor support
future. This implies that the
of the AWSB and that WSPs can
costs of sanitation infrastructure
“explore strategic partnerships to
are
left
to
households
who are expected to build
achieve accelerated investment infrastructure
and
maintain
septic
tanks
and pit latrines for waste
development through Public and Private Sector
water
disposal.
Taking
into
account the income
Partnerships (PPP)” but does not give any further
levels
in
Ruiru,
this
would
be
rather difficult and
details on the possible options.
increases the health risks associated with lack of
sanitation for the poor. Therefore, it is necessary
5.3 Sanitation: a Key Element
to look at the possible low-cost sanitation options
Left Unaddressed
(as outlined in Section IV) and funding sources
for undertaking such a project.
The 2007 EPD Columbia Team believes that the
most important gap in the current three-year
plan, is that it does not address the sanitation 5.4 Funding Options for
problems of Ruiru - despite the WSP and AWSB’s
Rujuwasco
legal responsibility for the provision of water and
sewerage systems. The Business Plan explains
DONORS
that there is no sewerage system in Ruiru, and
Currently, RUJUWASCO is operating at a loss as
that on-site disposal methods, such as septic
the revenues from the water tariff collection are
tanks and pit latrines, are inadequate. The same
not sufficient to cover the costs from operation
document mentions that lack of sanitation could
and maintenance. Moreover, the projected
lead to health risks, particularly during the rainy
investments to increase its service coverage will
season when pit latrines overflow and mix with
require AWSB’s financial support. Usually,
surface water. It also mentions that “planning
WSPs can meet their sanitation costs by charging
and implementation of Juja and Ruiru sewerage
a surplus tariff within the households’ water
systems is a priority issue for the company” and
bills. However, the Company is not currently
that the choice of a sewerage system should be
in a position to increase its water provision as
based on parameters such as degree of treatment
this would increase its’ per unit costs. Hence,
required, capital and operation costs, land
RUJUWASCO needs to restructure its costs
availability, climatic conditions and availability of
using successful WSPs such as NYWASCO or
equipment.
KIWASCO as benchmarks, while seeking external
donor financing. The donors listed below could
Despite these references to the need for sanitation,
be a useful starting point.
it does not propose different alternatives for a
24
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WORLD BANK &
WATER AND SANITATION PROGRAM

The World Bank’s Water and Sanitation Program
is currently funding projects for enhanced water
provision and sanitation in Kenya. However,
investment in Nairobi’s sewerage system is a
priority for most agencies and small peri-urban
cities like Ruiru would have to compete for funds.
Furthermore, funds are available from Output
Based Aid for small water and sanitation provision
projects. OBA was successfully procured by the
Watalamu Water project, which emphasises the
power of the community in garnering funds to
address sanitation gaps.

of Nyeri and Kisumu Water Companies before
implementing such a charge.

****

GERMAN TECHNICAL COOPERATION
(GTZ)

GTZ has been at the forefront of investments
in water and sanitation. They have funded
successful pilot projects as well as provided help in
consolidation of new WSPs such as NYWASCO.
GTZ suggested that developing communitybased infrastructure would reduce the costs of
establishing whole sewerage networks within low
income wards and the informal settlements and
would thus be a good solution.
PUBLIC FUNDS:
WATER SERVICE TRUST FUND

These funds aim to develop pilot projects related
to increased water provision and sanitation
in partnership with newly consolidated water
service providers in peri-urban areas. Hence,
this presents an ideal opportunity to explore the
possibility of including Ruiru for a possible pilot
project. The EPD team looked into this possibility
and prepared a proposal for water provision and a
community-based sanitation pilot project in the
Gitothua ward.
USER FEES

Another way of financing a sewerage system within
the Ruiru Municipality would be to include a
small charge in households’ water bills. This has
been successfully done in Nyeri and Kisumu.
However, it is important that RUJUWASCO
undertakes a thorough analysis of its unit costs
and adjusts them to the successful benchmarks
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VI.

Recommendations

We propose the following recommendations to
the Municipality, RUJUWASCO, AWSB, Water
Resources Management Authority (WRMA) and
the Ministry of Health:

6.1 The Municipality
1. We would like to reiterate the recommendations
suggested by the 2006 EPD Team on solid waste
management:
• Set up more communal collection points
• Re-allocate refuse collection capacity
• Regard waste as a resource
• Enforce regulations
• Explore opportunities for leveraging
partners
• Build awareness in schools
• Leverage youth groups for garbage
collection
• Encourage community clean up campaigns
2. Work in partnership with the Ministry of
Health and local CBOs on a public health
awareness campaign to spread information on the
dangers of drinking shallow wells and river water,
and support efforts to develop cheap alternatives
of water provision for the poor (See attached
information sheet for the council’s use)
3. Work with borehole owners, and the Ruiru
health centre to ensure that contamination levels
are reduced to those accepted by the WHO,
putting in place measures such as mixing borehole
water with treatment tablets. The water should be
regularly monitored by the WRMA.
4. Work on an integrated strategy for water and
sanitation and public health in the new Urban
Plan for Ruiru.
5. Provide garbage collection and recycling services
with immediate effect in densely populated areas
such as Gitothua and Githurai. Work on a joint
health campaign with the Ministry of Health to
educate the community on the adverse impacts of
garbage burning.

26
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6.2 Rujuwasco
Consider the following recommendations in its
business plan:
• Conduct thorough cost analysis necessary
to identify fixed and variable costs. This
should enable RUJUWASCO to adjust
the current costs in such a way that it
can benefit from economies of scale as it
expands its water provision.
• Develop a plan for sanitation to avoid an
increase in the burden of disease in Ruiru.
Develop alternative low-cost sanitation
systems such as the settled system for the
more rural wards and the condominial
system for more urbanised wards. A
starting point for the implementation of
these technologies could be the separation
of grey water from dark water.
• Include water provision to the poorest of
the poor. RUJUWASCO should take into
account the more deprived neighbourhoods
and plan its water expansion accordingly.
Moreover, this falls within the mandate
of the Water Act in which the new WSPs
should give special attention to the poor’s
ability to pay and provide access to proper
water and sanitation services.
• Ensure that planning for future water
and sanitation provision takes into
consideration existing infrastructure of
community-based projects like Watalamu
Project

6.3 AWSB
• Ensure that sanitation provision, more
specifically, the sewerage system is an
integral part of water services provision as
specified within the Water Act 2002.
• Ensure that the Water Act framework
is consistently applied so as to ensure
community participation in the water and
sanitation provision, as well as consider
ability to pay in the tariff definition.

6.4 WRMA
•

Monitor the quality of surface water
and groundwater in Ruiru and ensure
enforcement of wastewater disposal, in
particular those discharged by industries.

•

Partner with the Ministry of Environment
and Ministry of Health to develop
environmental and health campaigns
to spread awareness on the usage and
maintenance of septic tanks.

6.5 Ministry of Health
•

•

•

•

Assist the council in spearheading a health
campaign to create awareness of the risks
of 1) consuming water (drinking, washing
dishes) from shallow wells and the Ruiru
river 2) burning garbage 3) poor sanitation
and drainage.
Work with borehole operators to provide
avenues to test for fluoride and take
measures to prevent users from getting
excessive fluoride in their water
Work with the Council, the borehole
owners, and the Ruiru health centre to
ensure that borehole water contamination
levels are reduced to those accepted by the
WHO; as recommended by the Kenyan
National Laboratories take measures such
as mixing borehole water with treatment
tablets to reduce fluoride concentration.
Work with the District Health officials
including the Ruiru Health Centre and
the Municipal Council, to ensure that
septic tanks are regularly cleaned.

****
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VII. conclusion
The citizens in Ruiru as in other parts of Kenya
place high hopes on current water and sanitation
reforms and on the creation of a service driven
and efficient water and sewerage company for real
change in their worrying sanitation and public
health situation. Many in Ruiru are already organising in ways that will compliment and assist the
work of the council and their new water company.
The reforms, the formation of RUJUWASCO and
the community projects and organisation are all
positive movements in the struggle for better service and public health.
However, we have identified problems in the current approach to water and sanitation provision
that at present does not include a strategy to deal
with contamination of water sources, especially
those used by the poor. If sanitation does not
come to the forefront of policy, our data suggest a
public health crisis is looming in Ruiru which will
involve the unnecessary suffering and deaths of
many of its poor including in particular children.
To prevent this, the Municipality needs to develop
an integrated water/sanitation/public health strategy where provision of quality water, sanitation,
and good health are treated as inseparable at every
step. To do this effectively requires support from
the Ministries of Health and Environment and
Natural Resources, Ruiru Health Clinic, RUJUWASCO, other water suppliers, AWSB, WRMA,
NEMA, community groups, residents, and NGOs.
The dialogue started in the stakeholder meeting
encourages us to believe this is possible. How to
continue that dialogue must be a priority for everyone who cares about the future of Ruiru and its
people.
Finally, this study suggests that the current Water
Act is likely to get implemented in other places
like Ruiru in ways that can generate great public
health costs if not mitigated by policy change.
With badly needed sewage systems more expensive than extending the network of pipes for water
28
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and with the emphasis on the economic efficiency
of the new water and sanitation companies, the incentives are structured in a way for these companies
to increase water availability without any provision
for waste water with potentially devastating results.
If, as we believe, Ruiru is a microcosm of the periurban realities in Kenya, it is vital for these issues to
be addressed immediately.
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Appendices

A.1 Ruiru Map
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A.2 Condominial System in Brazil
One of the more successful examples of
community participation in sanitation is the lowcost technology option- condominial systems
introduced in many cities of Brazil. The basic
planning unit in this model is the condominium
(urban block or square) defined by its residents
through an informal community organisation.
This condominium is connected to the public
sewer whereas the connection in the condominial
system is made through the condominial branch
sewer. Thus, the network within the condominial
block is treated as private infrastructure, and its
investment costs are borne by the residents of the
condominial block. The infrastructure beyond the
condominial branch sewer, up to the treatment
plant, is treated as public infrastructure, and its
investments are the responsibility of the public
service provider whose cost is recovered from the
sanitation charge. Community participation and
the joint ownership of community resources are
an integral element of this approach. Members
of the condominium must select the appropriate
design of the condominial service and commit
themselves to complementary actions ranging
from sanitary education to direct participation in
the construction and maintenance process.
Parauapebas is an ambitious water provision
example of community mobilization with 100%
of residents both financing the materials for
the condominial branches and contributing the
labour to excavate the trenches. A consultation
process was initiated with the community to
explain the rationale and the process of the
project where residents were provided exhaustive
information about the condominial systems
and the authorities’ certainty that its adoption
was essential for reaching universal access. The
consultation process was implemented by local
grass roots organisations, including churches,
social clubs, trade unions, political parties and
community associations. The consultation also
developed workable rules for the implementation
of the project, based on a fair and transparent
division of labour between the community and
the municipality. The municipality agreed to

assume all the more technically complicated
aspects of the works that would have been beyond
the capability of the users to implement, such as
determining the hydraulic capacity of the pipes
as well as their installation. Finally, a pilot was
implemented which succeeded in providing
a demonstrative effect that helped to increase
support for the project and clarified any practical
implications of the construction process.
The implementation period began with the
organisation of at least one meeting in each of the
housing blocks (condominiums). The meetings
were used as an opportunity for residents to clarify
any doubts, discuss the rules of access to the
service and elect a condominium representative
for the subsequent phases of the process. On the
basis of the consensus reached at these meetings,
all members of each condominium signed the
terms of agreement signalling their willingness
to fulfil the commitments required to initiate the
construction phase. Contractors then analysed
the hydraulic capacity of each condominial
branch and made a list of the materials needed for
construction. The community was responsible for
purchasing these materials. Once the condominium
representative determined that all materials were
ready, the route of the condominial branch and
associated connecting pipes was marked out
and the community excavated the trenches. The
contractor then laid the pipes and registered new
users. Overall, the social mobilization process in
Parauapebas involved 60,000 people organised
into 800 condominiums.
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A.3 Description of the Water Quality Survey Samples

A.4 WHO Drinking Water Guideline

A.5 Kenyan Limits to Effluents Discharged into a River
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A.6.1 Results of the Water Quality Survey (I)
			 Physical / Chemical & Bacteriological
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A.6.2 Results of the Water Quality Survey (I)
			 Wastewater Analysis
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A.7.1 Historical Water Quality Data of Ruiru (I)
			 Borehole & Shallow Wells
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A.7.2 Historical Water Quality Data of Ruiru (II)
			 Surface Water: Ruiru River & Treated Water
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A.7.3 Historical Water Quality Data of Ruiru (III)
			 Wastewater Analysis
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