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Vision

Effective accountability in the management of public resources and service delivery

Mission

Audit and report to stakeholders on the fairness, effectiveness and lawfulness in the management of public

resources for the benefit of the Kenyan People

Core Values

lndependence

lntegrity

Professionalism

lnnovation

Team Spirit

Motto

Enhancing Accountability
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Foreword y the Auditdr - General

I have the ho

in major tow
our to presen this performance audit report on the provision of sewerage infrastructure

in Kenya. My Office carried out the audit under the mandate conferred to me by the

Public Audit
Economy, Ef

framework i

The audit h

resources.

and standa

rcre

zor5 Sectibn 36. The Act mandates the Office of the Auditor - General to examine the

ncy and Effectiveness with which public money has been expended pursuant to Article

zz9 of the C nstitutio n. l

Performanc financial and continuous audits form the three pillar audit assurance framework that I

hed to give f(cus to the varied and wide scope of the audit work done by my Office. The

intended to frovide a high level of assurance to stakeholders that public resources are

not only co ctly disbursEd, recorded and accounted for, but that the use of the resources results

in positive i pacts on therlives of all Kenyans. The main goal of our performance audits is to ensure

of public res$urces and promote services delivery to Kenyans.

ciency and effectiveness with which public resources have been expended

I am hopef Ithat corrective action will be taken in line with our recommendations in the report. The

recommen ations will cofrtribute towards the realisation of the provisions of Articles 42, 69,7o and

7't of our C nstitution, *l,i.f, calls for better management of the environment for the benefit of all

The report shall be table
as requrre in Section 3

an environmental management perspective on the importance of conserving of our water

ur performarlce audits examine compliance with policies, obligations, laws, regulations

, and whethf r the resources are managed in a sustainable manner. They also examine the

in Parliament in accordance with Article )29 Q) of the Constitution. I have

(t) of the Public Audit Act, submitted the original copy of the report to
u

P

Pa rliamen ln addition, lrhave remitted copies of the report to the Cabinet Secretary Ministry of Water

and Sanit ion, Principal] Secretary, National Treasury, Chief Executive Officer, Lake Victoria South

Se
()

ice Board and ithe Secretary, Presidential Delivery Unit

rd R.O. Ouko,lCBS
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a
GLOSSARY OF TERMS

The following def initions apply for purposes of this report:

Appropriate Technology: Technology that is suitable to the economic conditions of the area in which it is to be

applied, is environmentally sound, and promotes self-reliance on the part of those using it.

Major town: A town whose population, according to the 2oo9 National Population and Housing Census

report, is not less than 25o, ooo.

Riparian reserve: Land adjacent to and associated with a watercourse. Riverine riparian reserve refers to riparian

reserye along rivers and streams

Sewage: Water-carried waste, in solution or suspension, that is intended to be removed from a community

Sewer: An underground carriage system specifically for transporting sewage from houses and commercial

buildings to treatment plant

Sewerage: The infrastructure that conveys sewage and consist of sewers, manholes, pump stations and

treatment plants

Wayleave: A right of way created on a public land for the purposes of laying of fuel pipe lines, water mains, sewer

lines, power lines and communication lines
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Execufive Surnmary
Backgrou nd lto the Audit

Provisiorlr of sewerage services in Kenya

dates b4ck to the colonial period, the time

during trJfri.f, most sewerage, currently in use

were deIigned and developed. The provision

of sewQrage services has been, however,

charactgrised by such challenges as lack of a

legal fr{mework, disjointed and overlapping
policies,] old and Inadequate infrastructure,
lack of connection networks and the poor
perfornlance of utilities. Further, the

capacit/ of sewerage service provision has

been slretched by rapid population growth

and urlbanisation. Consequently, concerns

about Eewage flooding, sewer bursts and

the dis(harge of raw or semi-treated sewage

into thd environment have made news in the

recent [ast. These concerns made the Auditor-

Ceneralto assess the measures put in place to
provid( sewerage in Kisumu City.

nccordf ng to the Water Act, 2oo2, provision of
se*era]B e services is the responsibility of Water

Boards (WSBs). The Act, however,

*, [f," WSBs to subcontract Water Service

vid{rs (WSPs) through Service Provision

Agreerfrents to do the actual service delivery,
while the boards rennain responsible for the

development of the sewerage.

Objective,]Scop" and Methodology

3. The obiective of the audit was to assess the- t'
measulres put in place by WSBs to provide

sewerFge in Kisumu city.
L

4. The aludit covered ts period of five financial
years,] frorn July 2o1o to June 2015t and

asses$ed the activities of LVSWSB in providing

sewerla6le in Kisumu city.

5. D.rta jwas collected through interviewing
conc!rnecl actors, revier,ving documents and

direct observations.

!lr

Major Findings

lnadequate identification of sewerage needs

6. While investment in sewerage is expected to
offer the best solution in meeting sewerage

needs of the concerned towns, the audit
revealed that sewerage needs identification,
as conducted by LVSWSB, was faced with
certain problems.

7. The LVSWSB did not availthe needs assessment

documents for sewerage projects recently
implemented in Kisumu. lnterviews revealed

that the board based the projects on the

recommendations of previous studies, some

of which were already overtaken by recent

events. For example, LVSWSB informed the

team that the sewerage project (LTAP-3) was

based on the sewerage needs identif ied in the

Kisumu Urban Development Plan of zotz yet

implementation of the profect started in zott.

8. Further, it would be expected that WS Ps

would be actively involved during planning

for sewerage proiects since as users of the

infrastructure they are better placed to
pinpoint the service gaps.The audit revealed

that LVSWSB involved Kisumu Water and

Sewerage Company (KIWASCO) in the planning

stages of LTAP-3.

9. As a result of the inadequate needs

identification, some of the sewerage

developed by the board do not address the

current sewerage service provision needs

of Kisumu residents. For example, LVSWSB

expanded the capacity of Kisat treatment
works and its sewer network to gooo m3/d

up from 68oo m3/d, but failed to expand the
plant's inlet point to correspond with the new

capacity. As a result, the plant can only take in
68oo m3id of sewage while the rest overf lows

back to the environment untreated.

tc. The inadequate identification of sewerage

neeci s was attributed to depenclence on the

implernentation of recommendati,ons of old

.tu(Jies trr some extent ar-rd the apparent

t'rictior.r in the working relationship betweer-t

2
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WSBs and WSPs following the devolution of
water services. Staff of LVSWSB interviewed
also blamed donor influence on the scope of
projects in that the donors at times have a pre- 14

determined scope hence no need for needs

ide ntif ication.

Delays in implementation of sewerage proiects

11. Sewerage development usually takes the form
of capital works project with speclfic start
and end dates documented in the project
document. WSBs are expected to follow
project implementation dates closely since

implementation delays can have serious
implications on the project being implemented.

tz. The audit revealed that sewerage rehabilitation
and expansion projects undertaken by

LVSWSB have taken longer than their planned
completion dates. A review of prof ect
implementation report for the LTAP- 3 revealed

that the project was scheduled to take a period

of z7 months from March,2011 to -.1 une,2ot3.
However, the profect Substantial Completion
Report dated November, )o15 revealed that
the contract was extended to December, 2o13,

with a reduced scope, but still the works were
not completed within that time. The contract
was again extended to August, zot4, but still
the works were not completed within that
period. LVSWSB was forced to terminate the
contract for the main contractor and directed
all outstanding works to a subcontractor.
The project was substantially completed by

November zot5 by which time the expected

completion time had more than doubled to 56

mo nths.

t3. The delays led to escalation in costs and

significant reductions in the project scope. For

example, a review of the project Substantial
Completion Report revealed that the scope

of LTAP-3 was significantly reduced due to
implementation delays. Besides, the delays

rneant that the environrnent corrtir-rued io be

polluted awaitir-rg completion of the sewerage

projects. The condition could even get worse,
for example in a situation vvhere ra\\'se\&age is

diverted into a river to allow for rehabilitation
of the existing infrastructure.

The delays in implementation were attributed
to several factors. The audit team was

informed that most of the wayleaves in Kisumu

had been encroached. While LVSWSB ought to
have acquired wayleaves before commencing
project implementation, this was left to run

concurrently with implementation hence

slowing down the projects. At times, LVSWSB

was forced to redesign certain aspects of the
projects when wayleave acquisition efforts
proved f utile. For example, a sewer line that
was supposed to pass through Nyalenda Slums

had to be redesigned after a year of futile
negotiations for wayleave. Such revisions had

to be subjected to a bureaucratic approval
process, hence leading to implementation
delays. lnterviews and review of documents

revealed that implementation delays were
also caused by inadequate performance of
contractors. For example, LTAP-3 was to a

greater extent delayed by the slow progress

of the main contractor.

Some of the sewerage facilities developed by
LVSWSB are based on inappropriate technology,
making them uneconomical to operate

t5. While WSBs are expected to deliver sewerage
which is economical to operate and maintain
in accordance with Section 5 j (1) of the Water
Act (zooz),the audit revealed that some of the
sewerage facilities developed by LVSWSBs are

based on technology that is not appropriate for
Kenya. Though very efficient in treating waste
water, electromechanical treatment plants are

energy intensive and are often abandoned by

WSPs due to high operation and maintenance
c o sts.

t6. lnterviews, document reviews and field
verifications revealed that LVSWSB recently
rehabilitated the Kisat mechanized sewerage

Ireatment facilities arrd plant. Due to the

energy intensive nature of the facilities and

the high maintenance costs and sometimes
non availability of spare parts in the local
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sible for the development of sewerage

operation aniC maintenance lies with
CO, LVSWSB might have overlooked the

ion and maintenance cost implications
facilities

WSBs are responsible for the efficient
onomical proVision of water within their

area iurisdiction. Arising from this rnandate,

, KIWASCO had abandoned this plant 21

to the extremely dilapidated state it
before the recent rehabilitation works

nced. Although the rehabilitation has

are not only expected to plan, develop

xpand sewerage in accordance with

According to Service Provision Agreement
(SPA), whenever there is a maintenance issue,

the KIWASCO is expected to notify LVSWSB

and make a financial quotation for the same.

The KIWASCO is then expected to go ahead

and repair then bill the LVSWSB. ln cases

where KIWASCO are unable to perform, they
are expected to inform LVSWSB to take action.

Although the SPA appears to fully delegate

repairs and maintenance to the KIWASCO,

it would be expected that as owners of the

assets, LVSWSB must take action to save the

situation where it has been shown that the
KIWASCO is unable to carry out the repair or
maintenance.

zz. The audit revealed that the sewerage has

not been well maintained in Kisumu. Field

observations revealed various instances of
burst sewers, open and overflowing manholes

and blocked sewers. For instance, interviews
and field verifications revealed that a major

sewer manhole in Bishop Abiero Secondary

School in Shaurimoyo estate, Kisumu was

constantly overflowinB, but KIWASCO did not
address the situation, despite the complaints
from the school and surrounding residents.

As a result, the environment is polluted with
raw sewage. The open manholes are at times

used as dumping ground for solid waste by the
public, hence causing blockages in the system.

This poses a risk to the environment and health

of the community at large.

23. Similarly, the team observed solid waste

including plastics passing through Nyalenda

ponds inlet screens/filters into the stabilization
ponds. lt was also noted that the main line

taking sewage to the Nyalenda ponds was

cracked and no evidence was provided that
it has been documented for maintenance
purposes. lt was further observed that Kendu

Lane pumping station has continuously failed

to operate. On encluiry, KIWASCO staff claimed

that thc station \ivas connected to a lcw power
supply that has failed to run the systern. As a

result, raw sevvage overfiows at the station
enCing up in the storm clrains adjacent t,c it

a
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definidelv imoroved its waste water treatment
efficiefrcy, this plant may still fail to achieve

its intlnded purpose due to the high cost of
operalion and maintenance involved.

Furth!r, LVSWSB had constructed two pump

statiorts in addition to rehabilitating Kendu

Lane 
tump 

station in Kisumu. However, our
visit tp the station revealed an abandoned

facility with raw sewage flowing from the

facilit{ back to the environment.

ln consequence, these facilities may become

too e>ipensive for KIWASCO to operate and

maint4in and may just be abandoned. As the

facilitils are abandoned, the environment
will cbntinue to be polluted with partially

treate! effluents from treatment plants or
raw sewage f rom pump stations flowing to the

environme nt.

The uge of inappropriate technology may be

attrib{ted to the failure to take advantage

of lotal opportunities for resources and

materlals during planning and design of
sewerpge projects. Again, since LVSWSB is only

o

The "*irfing sewera$e has not been well
maintaineb

zo. Accorfling to section 5l (1) of the Water Act,

tt (l) (a), bLrt also ensure that the existing
intrasfructure is lvell maintained in .rccord.rnce

ivith Sectirrn !l el:the Water Act, :oo:.

o lvrr I



and eventually to the environment

24. As a result of inadequate maintenance

of sewerage, the treated sewage being

discharged back to the environment do not
meet NEMA recommended quality standards

as measured by Biological Oxygen Demand

(BOD), Chemical Oxygen Demand (COD) and

Total Suspended Solids (TSS).

25. The inadequate maintenance of sewerage
was attributed to the confusion that exists

with regard to the application of ltem to of
SPA that delegates repairs and maintenance

to KIWASCO without clearly specifying the
responsibilities with respect to the nature and

extent of repairs required.

26. Further, the audit team was informed that
WSPs no longer report to WSBs regularly about
their operations following the devolution of
water services as contained in Schedule 4 Part

z(rr) of the Constitution of Kenya,2oio. As

such, LVSWSB is not able to keep track of the

maintenance activities being undertaken by

KIWASCO. The problem is further compounded

by the fact that WSBs do not undertake routine
monitoring of the sewerage as the owners of
the asset. As such LVSWSB failed to provide
evidence that they do monitor or inspect the

status of sewerage system as the custodians

of the infrastructure. As a result, LVSWSB is

not aware of maintenance needs of sewerage.

Besides, lack of monitoring of sewerage has led

to encroachment into sewerage facilities and

wayleaves as well as land for sewerage further
hampering maintenance of the infrastructure.

Conclusion

27. From the findings of the audit it is clear that
LVSWSB has made considerable efforts
in providing sewerage in Kisumu since its

establishment following the enactment of
Water Act,2oo2. However, these efforts have

not resulted in an adequate sewerage. The

sewerage developmerrt projects irnplemented

by the LVSWSB have shortcomings ernanating

from rnadequ.rte needs icl entitrcation, use

of inappropriate tc.thnologv and delavs

! vrrr

in project implementation. Besides, the

already developed infrastructure has been'
inadequately maintained further contributing
to inadequacy of the sewerage system. More

specific conclusions are as follow:

The LVSWSB failed to treat needs

assessment as an integral component
of sewerage development. The board

instead relied on recommendations of an

earlier feasibility study report and Kisumu

Urban Development Plan which led to the

implementation of projects that do not
address the current sewerage needs of
Kisumu city.

The appropriateness of technology is key

to sustainability of sewerage. While the

mechanised treatment plant and pump

stations, recently developed in Kisumu,

look very efficient, the high operation
and maintenance costs involved in such

facilities pose a risk to their economical

sustainability under the operation of
KIWASCO.
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a Due to wayleave acquisition challenges

and inadequate performance of
contractors, the implementation of
sewerage projects in Kisumu recorded

significant delays. This led to significant
reduction in project scope for the case

of LTAP-3. This, notwithstanding the
pollution caused to the environment as

completion of the projects are awaited.

a Due to the failure of LVSWSB to monitor
the condition of sewerage infrastructure
handed over to KIWASCO, the existing
sewerage has not been well maintained.

Recommendations

28. The Auditor-Ceneral made the following
recommendations to improve on the provision

of sewerage in Kisumu city:

To ensure that sewerage prolects meet

the current needs of the users: -

a

LVSWSB rray consider putting
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more emdhasis on identif ication

of current sewerage needs when

planning for sewerage projects. The

boards sho!ld consider undertaking
baseline Jtudi"r when planning

for sewerage projects to bring the

current situiation on board in addition
n recommendations from
rs studies. The KIWASCO

I the sewerage would also

d to be actively involved

during needs assessment and t he ir

input consldered when making the

final decision.

address delays during implementation

sewerage projects: -

LVSWS B nlr.V co n sider acq u iring
wayleaves before commencing

actual implementation of sewerage

p roiect s

LVSWSB mhy need to ensure that
contractors are suitably evaluated

and strictly adhere to contract terms

utilising mechanised systems that are

based on appropriate technologies
by putting local opportunities
for resources and materials into
consideration when designing,

developing and implementing the

system s.

To ensure that the existing sewerage is

well maintained: -

LVSWSB in consultation with
WASREB may need to clearly define

the nature and extent of repair and

maintenance responsibilities and be

proactive in taking responsibility for
the same

LVSWS B m ay n eed to co nsider

developing mechanisms to ensure

regular reporting of KIWASCO

operations as provided for in the
Service Provision Agreements

LVSWSB should regularly monitor the
status of sewerage assets as owners

to relying o
the previot

and users o

be expecte

a

of referer

implementz

ensure that
lities are cosci

rces including project
rtion timelines.

the resultant sewerage

t effective: -

LVSWSB rh"y need to consider
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Chapter 1

1.O Background of the Audit

Introduction

1.1 Appropriate sanitation is fundamental not
only in promoting public health, but also

in ensuring environmental sustainability.
Consequently, sewerage services play an

important role of protecting public health

through proper sanitation standards that
prevent the transmission and spread of
water borne diseases such as diarrhea and

cholera. lt also protects the environment
through nutrient recycling as well as

preventing surface and underground water
contamination.

1.2 Acco rd ing to WAS R E B's M ode I Wate r

Services Regulations, sewerage consists of
structures, pipes, valves, meters, sewers or

other accessories used in the conveyance
through the sewer reticulation system and

treatment at the treatment plant.

1.j Provision of sewerage services in Kenya dates

back to the colonial period, the time during
which most sewerage, currently in use, were

designed and developed. The provision
of sewerage services has been, however,

characterised by challenges such as lack of a

legal framework, disjointed and overlapping
policies, old and inadequate infrastructure,
lack of connection networks and the poor
performance of utilities. Further, the
capacity of sewerage service provision has

been stretched by rapid population growth
and urbanisation. The most affected are in
major towns where rapid population growth
has complicated the situation.

1.4 According to the Water Act, 2oo2, provision
of sewerage services is the responsibility
of Water Service Boards (WSBs). The Act,
however, allows the WSBs to sr-r bcontract
Water Service Providers (WSPs) through
Service Provision Agreements to do the

actual service delivery, while the boards
rem.rin responsible for the developnrenI of

the sewerage used by WSPs.

1.5 The audit was conducted as case study of
Kisumu under the Lake Victoria South Water

Services Board.

Motivation for the Audit

1.6 There have been public concerns about
the poor state of sewerage services in
most towns across the country. Concerns

of sewage flooding, sewer bursts and the

discharge of raw or semi-treated sewage

into the environment have made news in the
recent past. The Auditor-Ceneral therefore,
finds it necessary to assess the provision of
sewerage in major towns in Kenya.

1.7 ln a bid to address sewerage problems in

urban areas in Kenya, the government has

undertaken a number of capital sewerage
projects in some of the major towns. For

example, the Long Term Action Plan Package

3 (LTAP-3) implemented by LVSWSB in

Kisumu has an estimated cost of Ksh. t.z
billion. lt is therefore necessary to assess the
effectiveness of these projects in ensuring an

adequate sewerage.

t.8 According to a report published by UNEP and

U N-Habitat in 2o1o titled "Sick Water?", up to

9o% of the waste water generated worldwide
flows untreated into the densely populated
coastal zones contributing to marine dead

zones. The report further states that at least
t.8 million children, under the age of five,
worldwide die annually due to water related

diseases. The sanitation situation is worse in

developing countries. ln Sub-Saharan Africa,
for instance, only 3o% of the population have

access to improved sanitation, according
to the 2oi5 /Vlillennium Development Coals

(M DC) Report f or Af rica.

1.9 ln Kenya, only r6i( of Kenyans have access to
sewerage services, down f rom t7%, according
to the WASREB 2o1j-14 lmpact Report. The

remaining population either use septic tanks,

pit latrines or just discharge raw sewage

into the envirorrrnent. Ihe poor, or lack of,
management of waste water Ieads to pollution
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of the already scarce water resources further
complicating the challenge of providing safe

drinking water to the world's population with
either no or constrained access to the same.

Therd is therefore the need to undertake a

performance audit to assess the measures in

place to expand sewerage systems to cover

the majority of Kenyans living in major towns.
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Chapter z
2.o Design of the Audit

Obiective of the Audit

2.1 To assess the adequacy of measures put in place

by LVSWSB to provide sewerage in Kisumu City.

Audit Questions

2.2 The following were the questions that we

answered so as to achieve the objectives of the

audit:

Overall question: Are the measures put
in place by LVSWSB effective in providing
sewerage services?

Sub-questions:

1. Does the planning f or sewerage focus on
addressing the adequacy of sewerage
needs of Kisumu?

2. How does LVSWSB ensure the timely
implementation of planned development
and executlon of sewerage projects?

l. How does LVSWSB ensure that
projects infrastructure developed
are appropriate and economical to
implement?

4. How does LVSWSB ensure maintenance

of the existing sewerage infrastructure?

Scope of the Audit

2.3 The audit focused on the provision of sewerage in

Kisumu city by LVSWSB. The operations of LVSWSB

were examined with respect to development

of new and the rehabilitation and maintenance

of the existing infrastructure. Kisumu was

considered appropriate in this study since it had

major sewerage development projects being

implemented. The audit focused on the period of
five years, from July 2o1o to -.lune zot5

Methods Used to Gather Evidence

2.4 The audit was conducted in accorclance with

Performance Aucliting Cuidelines as set out

by the lnternational Organisation of Supreme

Audit lnstitutions (INTOSAI) and audit policies

and procedures established by the Office of the

Auclitor-Cencral (OAC ).

Sampling and 5ample Size

2.5 The team used a case study approach in the -

audit. Purposive sampling was used in two out

of the five identified major towns to form case

studies for the audits. Major towns as used in

this audit included the three cities and any other

town whose population, according to the 2oo9

census, qualifies it for the status of a municipality.

According to the Urban Areas and Cities Act, 201'1,

a town is eligible for conferment of municipal

status if it has "a population of at least z5o,ooo

residents, according to the final gazetted results

of the last population census carried out by an

institution authorised under any written law,

preceding the grant." As such, only Nakuru and

Eldoret with population of 286,4't't and z5z,o6t

respectively according to the zoog Population and

Housing Census report qualified to be considered

as major towns giving a sample population of five

majortowns, namely; Nairobi, Mombasa, Kisumu,

Nakuru and Eldoret'.

2.6 The criteria used to purposively sample the two

cases was that the town must have at least a major

sewerage development project, either ongoing

or completed, but started not earlier than June,

2o1o. As such Nairobi and Kisumu were selected

to form case studies for the audit

).7 To understand the operations of LVSWSB

with regard to development of sewerage,

the team interviewed the people listed in

Appendix t(a). To understand the mandate,

strategy, funding, regulations and procedures

in providing sewerage and the status of
sewerage projects implemented, the team

reviewed documents listed in Appendix t(b).
Observation was carried out to verify the

status of sewerage development projects on

the ground and the existing sewerage. The

places visited are as shown in Appendix t(c).

Sources of Assessment Criteria

2.8 The audit criteria agreed with the auditee
in assessing LVSWSB was obtained from
the Water Act, 2oo2, Environmental

t. I he l()r), Kenva ['opul;rtion.rnrl llousrng <lat.r lv.t: rtltt.tined
i1,111 t h,, {ar\,cr-nrn!int'\ C6ti:l D;r,.it li.:tt:itir (lrltp,,;',''.'"rv i,

operrrlata.go.ke'Population;'Ptrlrulation-DistribLrtirrrr by Ser in
I trlrar' Cr'ntres arr/1,co j ckrh). Accesserl Lrn t r Fulrru,rr;, :otl..
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I
iVlanagement and Coordination Act (Water

Quality) Regulations, National Water Services

Strategy )o07-2o15, License documents for
the Water Service Boards, zo1), Current

Strategic Plan, Contract documents, Financial

reports/budgets and WASREB performance

review reports and other leading practices.

o
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Chapter 3 d

3.o Description of the Audit Area

lnstitutional Framework for the Provision of Sewerage in Kenya

3.1 The enactment of the Water Act, 2oo2 set the stage for far reaching reforms in the provision of water and

sanitation services in Kenya. The Act introduced new water institutions to govern water and sanitation

services in a commercialised and devolved approach. A schematic illustration of the institutional framework

for water and sanitation services in Kenya is depicted in the Water Act, 2oo2 as shown in Figure t.

Figure t: lnstitutional Framework under the Water Act zooz

Source: National Water Services Strategy (zoo7-zot5)
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3.2 At the national level, the Ministry of Water

and lrrigation (ltnWt) is responsible for policy

formulation while the Water Services Regulatory

Board (WASREB) is mandated with the regulation

of water and sanitation services throughout the

country. The Water Appeal Board (WAB) solves

water services disputes while Water Service Trust

Fund is responsible for funding water services in

marginalised areas.

3.3 WASREB licenses regional water service boards to
provide water services within their jurisdictions.

The boards in turn license water service providers

to do actual water service delivery to consumers.
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3.7

Key in the Provision of Water and Sewerage
i Services

3.4 P of sewerage involves a number of
sta ders key of which are as follows:

a) Water Services Regulatory

(wAsREB)

Board

3.5 WASREB is established under Section 46 of
Water Act, 2ooz. WASREB provides and enforces

regulatory guidelines and quality standards for
the water service provision and licensing of the

water services boards.

b) Water Services Boards (WSB)

3.6 The responsibility for provision of sewerage

services is vested on the various regional WSBs

3.8 Water Services Trust Fund is established under

Section 83 (t ) of the Water Act, 2oo2. The oblective

of WSTF is to assist in financing the provision of
water and sanitation services to areas without
adequate services in Kenya.

e) Water Appeal Board (WAB)

3.9 Established under Section 84 of the Water Act,

2oo2, WAB is mandated with the settlement of
disputes arising from suit of any person having

a right or proprietary interest which is directly

affected by a decision or order of the Authority,

the Minister or the Regulatory Board concerning

a permit or licence under the Water Act, 2oo2.

f) Water Resources Management Authority
(wRMA)

J.1o WRMA is an authority established under Section

7() of the Water Act, zooz and mandated with

management of water resources in Kenya under

Section 8 of the Act. WRMA enforces regulations

and standards relating to water issues. One of
the functions of WRMA is to regulate water

infrastructure, use and effluent discharge.

g) Ministry of Water and lrrigation (MWl)

).11 The IVIWI is responsible for policy formulation,

resource mobilization, coordination and provision

of technical standards for the provision of water

services (water supply and sanitation services).

h) National Environment Management

Authority (NEMA)

).D NEMA is a statutory body under the Ministry of
Environment, Natural Resources and Regional

Development Authorities. NEMA is supposed to

supervise and coordinate other stakeholders in

the provision of sewerage services by ensuring

that every county government or person

operating a sewage system or ovvner or operator

of any trade or industrial undertaking is issued

r,',,ith an effluent discharge Iicence, and/or shall be

guided by the monitoring guide for discharge into

the environment and maintain the stanclards set

out by the Authority.

establ

2002

r\4Wl

prov

Boa

Boa

ished under Section 5t of the Water Act,

WSBs are state corporations under the

ble for the efficient and economical

n of water and sewerage services as

o
state in section 53(r) of the Act. ln Kenya, there

are t regional Water Services Boards, namely:

ter Services Board; Tana Water Services

Tanathi Water Services Board; Coast

Athi

Wate Services Board; Rift Valley Water Services

Lake Victoria North Water Services Board;

Lake ctoria South Water Services Board; and

Nort ern Water Services Board. Lake Victorra

Sout Water Services Board is responsible for
provr ion of sewerage in Kisumu.

c) ter Service Providers (WSP)

rhe WSBs do not provide services directly, but

through contracted agents, known as the WSPs,

established under Section 55 of the Water Act,

2oo2. The contract is in the form of a Service

Provision Agreement issued to one or several

water service providers in respect to the board's

area of supply. The WSPs are commercial based

institqtions registered under the Companies Act

Cao 486.The WSPs operate and maintain the rvater

and sewerage facilities .:t the local level on behalf

cf the WSBs who rernain the .rsseI owners and are

respofrsible tor infrastructural developrnent.

o

O

d) rVater Services Trust Fund (WSTF)

lol

i) County Covernments
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3.13 The Constitution of Kenya provides for a devolved

system of governance and creates county

governments in Article t76 to bring services

closer to the people. Functions such as water and

sanitation services are devolved under the Fourth

Schedule of the constitution.

Organisational Structure

):4 The LVSWSB is headed by a Chief Executive

Officer (CEO), who leads the management team

in implementing the board's mandate. Under the

CEO there are various departments as shown

in the organisational Structure in Appendix z.

The responsibility for development of sewerage

lies with the technical services department of
LVSWSB.

Process Description

3.15 Sewerage system involves a network of
sewerage connecting individual households to

the treatment plant. Households are connected

through household lines to reticulation/lateral

sewers which then connect to trunk/main sewers.

The trunk sewers deliver the collected sewage to

treatment plant which then treat and discharge

the treated effluent back to the environment.

Along the laterals and trunk lines, manholes are

strategically placed for inspection purposes. ln

areas where it is not possible to achieve gravity

flow, pump stations are constructed to pump

the sewage along the trunk sewers. A graphical

illustration of the sewer system is provided in

Figure z.

O

Figure z : Sewerage System
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o
Cenerally

lnvariably

planning,

, undertakings to develop sewerage system take the form of infrastructure development projects.

' sewerage development goes through six stages, which can be categorised into three steps, i.e.

implementation and operational service as shown in Figure 3.

:scription of the Process for Developing Sewerage

Planning . ldentify the infrastructure need or desired outcome
. Set out the options available to address the need
. Appraise options to identify the best option for meeting the

need
. Prepare sewerage policy document

plementation

. Prepare a project brief

. Prepare a feasibility study

. Address options for choice of delivery model (including

financialmodel)
. Prepare a procurement strategy
. Prepare output based specification
. Prepare contract strategy

o Procurement
. Build lnfrastructure
. Monitor construction against performance criteria and indicators
. Test infrastructure

Service . Use infrastructure to deliver sewerage seruices
. Monitor performance and benefits realisation
. Contract management
. N/aintenance

Planning

O Figure 3: D<

O

o

o

O

o

o

Source: A opted from INfOS AI-WGEA: Environmentol lssues Associated with lnf rostructure, zo13

o
a)

The first step in sewerage development is to
identffy service needs. This is achieved through:

clarifiring the current situation, including the

current service level and demand met with the

existi]ng infrastructu rie; identifying current service

gapsf and assessing f uture service demands.

tdeniification of service need is in a wider context

and lf ads into sewerage policy statement. A policy

needlfor sewerage development can arise where

the durrent infrastructure lacks the capacity to

mee! current or future needs; a low service level;

and risk of infrastructure failing in the future.

Onc( the need for improvement in sewerage is

identified, the various options to tulfil the need

rr.r 
then 

iclcntifir,l The itptions may itrr ltrrle:

r jir f <rthinfl; inrDr'rtvc ,,utput frr.,tl eri'ting

infrastructure; upgrade existing infrastructurel

and develop new inf rastructure. The options

are then appraised so that the best option is

considered.

3.18 These two steps culminate into a sewerage

policy that guides the focus for development of
sewerage. ln Kenya sewerage needs identification

has been undertaken both at the national and

local level. National sewerage development

policy needs are documented both in the National

\l/ater Services Strategy (zoo7-zot5) and the

National Water lVlaster Plan. lndividual towns

have also developed their own water services

policy documents (action plans or master plans)

highlighting sewerage development needs.

l.t9 Cuid.:d by such policy documents, WSBs in

ccnsult.-rtion rvith WSPs cJevelop a c.-rpital works

3.16

a

a

O 3.,

Wi(er Context:

StaBe 1: ldentify infrastructure need

and how to meet the need

e 2: Draw up Project Brief

3: Develop Delivery Strategy

Stage

sta!e
4: Draw up Design Brief

5: Construct lnfrastructure

Stage 6: Operate and Maintain
lnfrdstructure

o B



o
plan, which is a ten-year plan for capital works

required to address the identified sewerage

need. The capital works plan is accompanied by

a business plan explaining how the identified

capital works will be delivered.

3.zo Once the sewerage needs are identified, the next

step is to plan for specific projects. At this stage

WSBs develop a project brief, which provides the

basis for assessing whether the proposed profect 3.24

is viable and achievable. The project brief is

accompanied by a feasibility study of the project,

which addresses the practicability of the project

evaluated against alternative options based on

expertise, costs and technological requirements.

3.21 Once WSBs are convinced that the proposed

project is the most viable, they then decide on

a delivery model covering both financial and

implementation strategies. Most sewerage

projects in Kenya are donor funded, but options 3.2j
such as public-private partnership as well as

entire government funding can also be explored.

Potential donors are identified at this stage.

lmplementation strategy is also developed.

Equally important to develop at this stage are;

the procurement strategy, contract strategy and

o utput-based specifi cations.

3.22 The project planning stage culminates into a

detailed project document that discusses among

other issues such as background to sewerage

need, preferred option, key stakeholders,

expected outcomes and how they will be

measured, budget and scope of the sewerage

project, site analysis, likely impacts and how they

will be mitigated, estimate of overall effort and

who will do it, outline of required activities and

key milestones.

b) lmplementation

j.23 Once the project planning phase is complete

and f unds availed for the proposed

infrastructure project, the prolect proceeds to

the implementation stage. lust like with any

other infrastructure development proiect, the

implementation stage is initiated by drawing up

tlre design brief. The design brief is r ;rr"elimin.rry

clesign, which defines .rll design requirements for

I

the infrastructure and is also the foundation on

which the final design will be developed. lt may'
include schematic drawings of the proposed

infrastructure, general specifications of the

infrastructure and the performance criteria once

complete, site information and any technical

details, which may affect the infrastructure

development.

Once a contractor is identified, WSBs can then

work together with the contractor to make any

necessary adjustments on the design brief and

develop detailed (final) design drawings, which

contains all information necessary to build a

particular type of infrastructure. lt shows what

the finished infrastructure will look like, how

materials and components will be integrated

together and the dimensions and layout of the

sewerage.

WSBs then proceed to construct the sewerage.

Procurement of the necessary tools, machinery

and services is done at this stage. Construction

of the sewerage in Kenya is often carried out by

contractors, but WSBs are expected to supervise

and monitortheir delivery against design brief and

contract. The supervision is often subcontracted

to consultant engineers who are responsible

for active supervision while WSBs only do

minimal supervision. Before commissioning the

completed infrastructure, WSBs in conjunction

with the consultant engineer and contractor test

the sewerage to assess the delivery and operation

of features in the design, controls and residual

impacts.

c) Operationalservice

j.26 Once the construction of the sewerage is

complete, WSBs hand it over to WSPs who then

use it to deliver sewerage services. WSBs work

hand in hand with WSPs who handle operations

and minor maintenance of developed sewerage.

ln case of a maior break down in the inf rastructure,

WSBs are expected to undertake maintenance

works.

))7 According to AFROSAI E Cuidelines on

N4ainterrance cf Assets (:oro), there are thrce

rrain types of m.rinterrance, namely; routine,

el
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pen and eme ncy. Routine maintenance

inclu lly small scale activitiesto

tinuous operation. Periodic

ss frequently and is carried

intervals or according to

ia. lt is normally large scale

specialist equipment and

, emergency maintenance is

unplanned actions that are

le, because of unexpected

age of an asset or accidents

re weather conditions such

Funding for Lake Victoria South Water Service

Board

3.28 LVSWSB is funded by the government through

the Treasury and receives agency fees from

Water Service Providers it license. LVSWSB also

receives funds from bilateral and multilateral

donor agencies particularly for capital projects

either in the form of grants or loans. During the

period under review, LVSWSB was undertaking

major capital projects to rehabilitate and improve

the sewerage infrastructure. Table I shows

expenditure on one of the capital projects on

sewerage infrastructure undertaken by LVSWSB

during the period covered by the audit:

s a range ofno
the asset's co

mat nce occurs

out predeterm

ined criter

requires

labour. Finally

occa nally urgent,

requr , for examp

dete ration or dam

example seve

asfl , or collisionr

Source: A olysis of LVS

a 3.29 The it revealed

ensu

and
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Table r: diture on rage by LVSWSB under LTAP l

records

t LVSWSB does not incur any expenditure on monitoring of sewerage infrastructure

H r, the monit oring and evaluation is done for water quality only. Physical infrastructure is not

ed by LVSWSB. Expenditures for monitoring and evaluation of water quality by LVSWSB

ler review remained fairly the same as shown in Table z.

mon red or evaluat

duri the period unr

O Table z: expendit re on monitoring and evaluation
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Chapter 4
+.o Audit Findings

4.1 Lake Victoria South Water Service Board has made effort to provide sewerage since its establishment in

zoo5 following the enactment of Water Act, 2oo2. Data obtained during the audit revealed that LVSWSB had

implemented a major project aimed at rehabilitating and expanding sewerage in Kisumu city. The scope of
sewerage works implemented by the board between July, u oto and June, zor5 is as outlined Table 3:

Table 3: Sewerage project implemented in Kisumu during the period zololtt-zo'r4lt5

o

a

o

o

o

a

a

Source: OAG review of LVSWSB project documents

4.2 H owever, this pro ject has not resulted in adequate

sewerage in Kisumu, due to a number of issues as

discussed below. Appendix 3 contains a summary

of LVSWSB management's comments on the

issues raised in this section.

lnadequate ldentification of Sewerage Needs

4.3 Water Service Boards' (WSBs) mandate under

Section 53(t) of the Water Act (zooz) is to ensure

the provision of efficient and economical water

services. lnvestments in sewerage should thus

offer the best solution in meeting the sewerage

needs of the concerned town. ln this regard, WSBs

are expected to develop sewerage capital works

plan based on the prevailing sewerage service

needs, which should be identified in consultation

with WSPs accordingto Section zt (e) of WASREB's

Model Water Services Regulations and Clauses

6.3 and 9.t of WASREB's license conditions.

4.4 The audit, however, revealed that sewerage

needs identification as conducted by LVSWSB

was inadequate, leading to implementation of
projects that do not fully address the current

sewerage service delivery needs of Kisumu city.

4.5 The audit revealed that LVSWSB has implemented

I

a sewerage improvement project under LTAP-

3. The audit team requested for the needs

assessment document for this project, but
LVSWSB only availed the feasibility study report.

However, our understanding is that a feasibility

study comes later in profect planning after needs

identification since it endeavours to evaluate the

economic, environmental and technical feasibility

of the various identified solutions. On inquiring

further, the team was informed that the project is

based on the needs identified in the Kisumu Urban

Development Plan of zolz. However, according to

available records, the implementation of LTAP-3

started in March, zott hence planning must have

been done earlier than March ,2011.

4.6 The audit further revealed that LVSWSB did not

have a capital works plan as required by Clauses 6.3

and 9.t of WASREB's license conditions. The board

availed a report showing the implementation

progress for projects in the period 2o1o-2o15

instead as the capital works plan.

4.7 lnterviews and document review, however,

revealed that KIWASCO was actively involved

during the planning and implementation of LTAP-

3. The staff of KIWASCO interviewed confirmed

o

a

o

lt I

LVSWSB Kisumu water
supply and

sanitation
pro ject- LTAP

package 3

-Construction of trunk and reticulation sewers
-Rehabilitation of Kl SAT waste water treatment
works
-Rehabilitation of pumping stations and

construction of a new pumping station at Tom

Mboya Labour College
-Rehabilitation of Nyalenda waste water
stabilization ponds

5ubstantially completed

o
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Lower Migosi is a ririddte class estate in Kisumu city. The estate once had a sewer system, but poor planning and

abandonment by the LVSLT/SB had seen houses constructed on top of sener lines while other lines are totalty')
blocked to pave wfV for constructron of residentral houses. As at the tame of the audit, the sewer network in this

eitare was considdred dead. The residents had resorted to use of soak pits, which are illegally dischar8ed into
I

storm drarns formifrg streamsof raw s€wage. This not only poses a serious health hazard to Loi/ver Migosi

residents, but is allo a major source of pollution to the envrronment.

The team was rnfoimed by staff of KIWASCO that the estate had been in this state for a long time even before the

implementation oli lTAp-3. We were also informed that the LVSWSB is currently planning for another major

sewerage expansi(n project in Kisumu, but Lower Mi3osi is still not considered in its scope. Further enquiries

revealed that the qase of Lower Mrgosi had always been avoided by LVSWSB since it rs considered political as

rehabilitation of the sewer network would require demolition of several burldings currently constructed on the

sewer line.
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Delays in implementation of sewerage proiects

4.lo Sewerage development usually takes the form

of capital works project with specific start

and end dates documented in the project

document. Hence, WSBs are expected to
follow project implementation dates closely

since implementation delays can have serious

implications on the project being implemented.

4.i1 The audit, however, revealed that sewerage

rehabilitation and expansion project undertaken

by LVSWSB took longer than its planned

completion dates. The project recorded significant

delays of up to two (z) years.

4.12 The LTAP- j was scheduled to start in March,

zot.t and end by June, zot3 after a period of z7

months. A review of Substantial Completion

Report dated November, zot5 revealed that the

contract was extended to December, zot3, with

a reduced scope, but still the works were not

completed within that time. The contract was

again extended to August, zot4, but still the works

were not completed within that period. LVSWSB '
was forced to terminate main contractor's

contract and directed all outstanding works to

a subcontractor. The project was substantially

completed in November zot5 by which time

the expected completion time had more than

doubled to 56 months. The delays recorded in

various components of this prolect are as outlined

in Table 4.

4.13 According to the Substantial Completion Report,

the delays were mainly attributed to the slow

progress of the main contractor. There were

also challenges with acquisition of wayleaves,

slowing down the implementation of the project

as indicated in Table 4.

4.14 TextBoxzalso enumeratessome ofthechallenges

of wayleaves in development of sewer lines.

O

o

o

o

o

o

o

O

o

o

O
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Source: O

14

Table 4: Ca ured Delays d ring lmplementation of Various Components of LTAP- 3

G ret,ie,w of LTAP 3 5ub-stantial Completion Report

June, zot3 )uly, zol5 24 Wayleave challenges
Contractor's poor progress

Sewerage
System t
(Manyatt;
Central ar

and
ra)

Aug.,2011 Oct.,
2011

Nov., 2o15 29 Wayleave challenge
Resurveying work

Sewerage
System z
(Milimani
Eastern Ar

rnd
ea)

Arg., 011 J an.,
2012

J une, 2ot3

Juvenile-K
polytechn
Sewer lint

isum u
c

Se pt.,
2014

Se pt.,
2014

June,2ot3 Jan., zot5 r8 Not stated

Jan.,2ot5 r8 Not statedJ oyland Sr

line
wer Nov.,2o14 Oct.,

2014
June, zot3

18 Encroachment of sewer
line

Patel, Seu er line Nov.,2ot4 N ov.,
2014

June,:ot3 Jan., zot5

rmping oct., 1ot4 Se pt.,
2O14

June, zot3 Oct., zot 4 15 Not statedMumias pr

main

Wayleave challengesNyalen da
pumping r rain 201 4

Sept M arch,
2015

June,2ot3 July, zot5 24

March,
2012

June,2ot3 Nov.,2o15 29 Heavy rainsNyalenda
clearing a

d isludging

)onds
rd

Jan., Jot z

and
't

)an.,4o12 May,
2012

June,zot3 Aug., zor 5
)E Not statedAnaerobic

m atu ratio
ponds

lmp June o1) M"y,
2012

June,2o13 May, zot5 22 Not statedMumias P

station

25 Contractor's slow progressKendu lan
sunset pu
station

: and
np

S e pt.,
2o1J

July,
2012

June,2ot3 Aug., 2o15

Tom Mbo
Pump sta

Ia
tlion

I

Oct., 1o11 March,
2015

June, zolJ 5ept., zor 5 26 Contractor's slow progress
Delay in land acquisition

June, zot3 Nov.,2ot1 oKISAT STF

Pipework
Oct., 1o11 S e pt.,

2 011

K I SAT.ST F

wo rks
Civil April, 011t2

I

I\4 ay,
2 011

June, zot3 Dec., zotz o

Nov.,
201)

June,2ot3 Aug., u or 5 25 Not statedKISAT STF

Electrical
(Wiring)

rlant
o11Dec.,

KISAT STF

ful works
-E and Dec., o11t Nov.,

2012

June,2o13 5ept., zot4 14 Not stated



Text Box z: The Challenge of Wayleaves in Development of Sewer Lines

A wayleave is a public right of way created for the purposes of laying of fuel pipe lines, water mains, sewer lines, power lines
and communication lines. More often than not sewer lines tend to utilise riverine riparian wayleaves in order to take
advantage of natural gradients in their flow. While sewer wayleaves were originally provided for in every town's physical
plans, increased urban population and weak enforcement of laws have led to their encroachment posing a great challenge to the
development of sewer lines.

ln Kisumu, it was noted that most of the wayleaves had been encroached. The audit team was informed
that the implementation of LTAP-3 was to some extent delayed by challenges in acquiring wayleaves. For
instance, LVSWSB fruitlessly negotiated with wayleave encroachers in Nyalenda estate for a whole year
after which the board decided to redesign the sewer line. Some private land owners, for example in [Vilimani
estate also refused to grant right of way, despite the board's willingness to pay. ln estates such as Lower
tVigosi, buildings had been constructed on wayleaves h tom works

Notice the sewer manhole within the pavement of the building on the left. On the right, the space between the two buildings is for the main
sewer line

The problem of wayleaves had been caused to a greater extent by conflicting sections of different sectoral laws
Scrutiny of documents revealed that the concept of riverine riparian reserve has been defined differently by
various laws. For example, Section 116(2) of the Water Resources lVanagement Rules, 2006 and Section 6(c)
of EIVICA (Water Quality) Regulations, 2006 provide for a minimum of six (6) metres to a maximum of 30 meters
on either side of the river bank. On the other hand, Section '15(c) and (d) of the Physical Planning Act, Chapter
286 provides for not less than 10 metres in width on each bank except in areas where there is an established
flooding of a river or stream. This matter is further compounded by weak enforcement of existing laws by
relevant authorities and laxity on the part of LVSWSB to monitor existing sewer lines leading to buildings being
constructed on wayleaves including those with existing sewer lines.

4.15 lhc rJela),s rnight lead to prolect Losl escalatit)ns or reductior-r in sc()pe trf works to fit vvithin the budget.

Revierv of the irnplementatiorr r-ri L Ir\P 3, as lrresentecl in the Substanti,rl C()nrf)letion tleport, revealcd

lhat the initirl scope of rvorks \vas \is;nificantlv re<luce<l as trutlinecl in Table 5. Ihc cstimatccl value at fin.-ll

conrlrletion o1 Ksh. 1,r.t,1\),47tt.7t is i,rr the reclrrcerl :C(ipe wlrile the corrlr,rt.t price ol'Ksh. r,4t9,578,925.55

is lor t lri: irril i,tl r,.oile [gfirrtt rr](lLrci ir)r\.
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o
Table 5: R uction in Scope of Works for LTAP-3

a

a

o

o

a

O *The scop of works in Milimani Area wos increased by z7Z. The scope of works in all the remaining

components was reduced by at least jo%.

Source: LTSP3 Substantiol Completion Report

O

o

a

Some of
WSBs are

making th

4.16 Accor

the Sewerage facilities developed by

based on iqappropriate technology,
em uneconorriical to operate

ding to Sectiorr 53 (1) of the Water Act,

due to high operation and maintenance costs.

4.i8 Under LTAP-J, LVSWSB has rehabilitated Kisat

Sewerage Treatment Works, which is a fully

mechanised conventional plant with to pumps

out of which seven (7) are operational and three

(3) are on standby. Our interaction with KIWASCO,

however, revealed that while the rehabilitation

of the pump has improved its waste water

treatment efficiency, it has significantly increased

the operation and maintenance costs of the plant.

Documents availed to the audit team revealed that

the energy consumption of the plant increased by

5t.8tit, from an average of 7447.67 KWh during

the period October-December, 2orJ to tt38z KWh

during the period October-December,2014 as

illLrstrateij in Fltrr" 4. The te:rl r,vas informed

that KIWASCO is considei-ing harnessing biogas

I

o

a

zooz, WSBs should not only endeavour to make

water services, which include both water supply

and $ewerage, efficient but also economical.

Toa this, WSBs should use appropriate

tech n ogy to deliver sewerage which is

econ mical to operate and maintain

4.17 The dit revealed that some of the sewerage

developed by WSBs are based onfacilit

techn og)' that is nct :ppropriate for Ken1,:

ThoLrgh very efhcient in treating sewage, the

rn ec h an ised treatme nt p I a nts .r re e ne rgy inte n sive

ve previously been,'rbandoned by the WSPs

Reduced Scope of Works o/

Reduction
Scope

of
in

Contract Provision

t. Gravity fe*"rt Lines and Manholes

rom DN 225 to DN

375, and 3 4 No manholes

a)

f

Area

sewer lines25,o52m 217om of sewer lines from DN 3oo to DN

375,and 49 No manholes
go%

1C0%

b) Central Area

2,266m of sewer lines from DN zz5 to DN

45o,and 71 No manholes
om of sewer lines from DN zz5 to DN 45o,and
o No manholes

c) Milimarii Area

r,64om o[ s"*", lines from DN 225 to DN
6oo,and 196 No manholes

14,8o5m of sewer lines from DN uz5 to DN

6oo,and 336 No manholes

27%*

75%d) Eastern Area

15,o77m o[ sewer lines from DN45o to DN
6oo, and z]r3 ruo manholes

3,835m of sewer lines from DN 45o to DN
6oo,and 7z No manholes

z. Nyalenda Ponds

33%b) Desludging of 3 No facultative ponds and 6
No maturation ponds

(Total volume= z5lrooom3)

Desludging of z No facultative ponds and 6 No
maturation ponds

(Total volume=174rooom3)

5C%d) Excava

(Totalvol

lion of maturation ponds

me=155rOOOmJ)

Excavation of maturation ponds

(Total volume=82r5oom3)

a

.trrci h
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from the plant to partially take care of the plant's energy needs.

Figure 4: Energy Consumption for Kisat Treatment Plant, October 2oiJ to December 2o14
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Quafterly periodsfrom Oct., 2013 to Dec.,2O14

Source: OAC's analysis of XTWASCO records

4.19 Further, LVSWSB has rehabilitated one pump station (Kendu Lane Pump Station) and constructed three new

pump stations (Mumias, Sunset and Tom Mboya pump stations) under LTAP-1. The pump stations are equally

based on electromechanical technology and are thus expensive to operate. Besides, the maintenance of
such facilities is usually hampered by the high cost of spare parts on one hand and non-availability of the

same on the other.

4.zo KIWASCO is, therefore, likely to incur high costs in operating and maintaining these facilities, which might

even lead to their abandonment. During our field work in December, zot5, the team observed Kendu Lane

pump station was poorly maintained, despite recent rehabilitation works. The pump station looked neglected

with sewage flowing through a trench back to the environment as illustrated in Plate t. The situation was

the same during our earlier visit in April, zot5, but the pump operator blamed it on electrical power blackout

during the time of our visit. lt therefore appeared like KIWASCO is intentionally minimising the operation of
this pump station because of the high costs involved.

Plate t: Waste water flowing into the environment from Kendu Lane pump Station
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a

a

o

o

o

o

o
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a 4.21 The se of inappropriate technology may be 4.26

uted to the fact that LVSWSB failed to
CONS local opportunities for technology and

The team observed instances of inadequate

maintenance of sewerage in Kisumu. lt was

observed that solid waste including plastics pass

through Nyalenda ponds inlet screens/filters into

the stabilization ponds. lt was also noted that the

main sewer line taking sewage to the Nyalenda

ponds was cracked and no evidence was provided

that it has been documented for maintenance

purposes.

4.27 Further, observations revealed that a major sewer

manhole in Bishop Abiero Secondary School in

Shaurimoyo estate was constantly overflowing,

but KIWASCO did not address the situation,

despite the school's complaints. This poses a

risk to the environment and health of the school

community.

4.28 lt was further observed that Kendu Lane pump

station has continuously failed to operate. On

enquiry, KIWASCO staff claimed that the station

was connected to a low power supply that has

continuously failed to run the system. As a result,

waste water overflows at the station, ending up

in the storm drains adiacent to it and eventually

to Lake Victoria.

4.29 As a result of inadequate maintenance, the

treated sewage being discharged back to the

environment from the treatment plant do not

meet NEMA recommended quality standards

as measured by Biological Oxygen Demand

(BOD), Chemical Oxygen Demand (COD) and

Total Suspended Solids (TSS). The team was only

provided with quality analysis reports covering

only July, 2o14 to March zot5 for both Nyalenda

and Kisat treatment works. lt was, however,

revealed from the analysis that the quality of
effluents for Kisat during the reported period

was within NEMA effluent standards. This was

attributed to the recent rehabilitation of the

plant.

a

o

a

o

a 4.23

o

O

o

o

o

mate s access while designing, developing and

implementing the infrastructure projects.

The existing sewerage has not been well
maintained

4.D According to section 5l (1) of the Water Act,

2oo2, WSBs are responsible for the efficient

and economical provision of water services

within their area of jurisdiction. Arisi ng from this

late, WSBs are not only expected to plan,

op and expand sewerage in accordance with

)n 5l (3) (a), but also ensure that the existing

rtructure is well maintained in accordance

Section 55 of the Water Act, zooz.

manc

devel

Sectir

infra:

with

Accor

there

requi

quot;

-ding to Service Provision Agreement, when

is a maintenance issue the KIWASCO is

red to notify LVSWSB, cost it and make a

rtion for the same which is submitted to

LVSWSB. The KIWASCO is then expected to go

ahead and repair then bill the LVSWSB. ln cases

where KIWASCO are unable to perform, they are

expected to inform LVSWSB to take action.

4.24 Although the SPA appears to fully delegate

repairs and maintenance to the KIWASCO, it

would ordinarily be expected that as owners

of the assets, LVSWSB must take action to save

the situation where it has been shown that the

O may be unable to carry out the repair

orm intenance

4.25 Furt r, interviews revealed that LVSWSB has

cla ss maintenanCe activities into two: major

nce done by the board; and minor

nce done by the service providers

(Kt O). The audit, however, revealed that

the werage has not been well maintained

K

o mat

mai

a IB



Parameter NEMA Standards Average parameter concentration in effluent
from the plant during the reporting period

Remarks

Kisat Nyalenda

BoD (mg/l) 3o 31.83 65.93 Not complying

coD (mg/l) 5o 45.92 89.28 Only Kisat complying

rss (mg/l) 3o z't.63 25.78 Complying

a
Figure 5: Compliance of Waste Water treatment plants with NEMA quality standards (-July, zot4 - March, zot5)

I

Source: Quality Analysis Reports of Treatment Plants

4.3o The inadequate maintenance of sewerage was

attributed to the confusion that exists with regard

to the application of ltem to of SPA that delegates

repairs and maintenance to KIWASCO without
clearly specifying the responsibilities with respect

to the nature and extent of repairs required.

4.31 Again, LVSWSB as owners of the assets has failed

to monitor their condition and take action where

KIWASCO has been unable to do so. For example,

the team observed LVSWSB and KIWASCO play

a blame game on who should take responsibility

for repairing the overflowing manhole at Bishop

Abiero Secondary School.

4.32 Further, the team was informed that KIWASCO

no longer reports to LVSWSB regularly about its

operations following devolution of water services

in Schedule 4 Part z(tt) of the Constitution of
Kenya, zoto. Further, LVSWSB did not provide

any evidence to prove that they do monitor or

inspect the status of sewerage system as the

custodians of the infrastructure. As such, LVSWSB

is not able to keep track of the status of sewerage

and maintenance activities being undertaken

by KIWASCO. Besides, the sewerage system

was noted to be encroached further hampering

maintenance works as was observed in Lower

Migosi Estate and Nyalenda Ponds. LVSWSB did

not also provide evidence of ownership of land

on which both Kisat and Nyalenda waste water

treatment plants are constructed.

a
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o

a

O

o

a

o
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er5
nclusion

the findingt o! tt'l" audit it is clear that LVSWSB has made significant effort to provide sewerage in

ru since its estaillishment following the enactment of Water Act, zooz. However, these efforts have not

:ed in an adequ6te sewerage. The sewerage development projects implemented by the LVSWSB have

comings emanalting from inadequate needs identification, use of inappropriate technology and delays

riect implementation. Besides, the already developed infrastructure has been inadequately maintained

=r 
contributing !o inadequacy of the sewerage system. More specific conclusions were made as follows:

/SWSB failed tb treat needs assessment as an integral component of sewerage development.
re board instebd relied on recommendations of an earlierfeasibility study report and Kisumu

rban Development Plan which led to the implementation of projects that do not address the

Jrrent sewera$e needs of Kisumu city.

re appropriateness of technology is key to sustainability of sewerage. While the mechanised

eatment plant and pump stations, recently developed in Kisumu, look very efficient, the high

>eration and 1naintenance costs involved in such facilities pose a risk to their economical

rstainability urider the operation of KIWASCO.

:e to wayleave acquisition challenges and inadequate performance of contractors, the
rplementation of sewerage projects in Kisumu recorded significant delays. This led to
gnif icant reduCtion in project scope for the case of LTAP-3. This, notwithstanding the pollution
rused to the elvironment as completion of the proiects are awaited.

le to the fail{re of LVSWSB to monitor the condition of sewerage infrastructure handed
L

/er to KIWASC0, the existing sewerage has not been well maintained as was evidenced by an

adequately maintained sewerage system in Kisumu.



o

Chapter 5 t

5.o Recommendations

6.t The following are the recommendations made by the Auditor-Ceneral to improve on the provision of
sewerage in Kisumu City:

o To ensure that sewerage projects meet the current needs: -

LVSWSB may consider putting more emphasis on identification of current sewerage needs

when planning for sewerage projects. The board should consider undertaking baseline

studies when planning for sewerage projects to bring the current situation on board in
addition to relying on recommendations from the previous studies. The WSPs and users

of the sewerage would also be actively involved during needs assessment and their input
considered when making the final decision.

To address delays during implementation of sewerage projects: -

o

o

o

O

o

o

o

o

o

a

a

a

LVSWSBs may consider acquiring wayleaves before commencing actual implementation of
sewerage projects

LVSWSB may need to ensure that contractors strictly adhere to contract terms of references
including project implementation timelines

To ensure that the resultant sewerage facilities are cost effective:

LVSWSB may need to ensure that the mechanised treatment plants and other facilities are

based on technologies and materials that are locally accessible and less energy intensive

to encourage self-reliance

To ensure that the existing sewerage is well maintained

LVSWSB in consultation with WASREB should clearly define the nature and extent of repair
and maintenance responsibilities and be proactive in taking responsibility for the same

LVSWSB should consider developing mechanisms to ensure regular reporting of WSPs

operations as provided for in the Service Provision Agreements

LVSWSB should consider regularly monitoring and securing the sewerage infrastructure

a

21 o



o
'. ApP ndices

Append t: Methods of gathering evidence

o a) List of People !ntervihwed

rector Technical Services, WASREB- to obtain understanding of regulation of sewerage

rvices in Kenya.

o

O

o

o

o

o

o

o

o$ nior management of the selected Water Service Boards- to obtain understanding of the
th
.l'

o rations of e boards including their role in the provision of sewerage services in their

staff in chflrge of sewerage services (both at the LVSWSB and KIWASCO)- to obtain
erstanding 

Jf 
the sewerage activities including the achievements and challenges.

b) ents Reviewed

5

K

u

v

risdictive are

a

a

I

ion of KenyaCo nstitu To obtain information on the constitutional provisions on
environmental and social rights, especially the right to sanitation

Water Ac [r 20O2 To obtain information on the mandate for the provision of sewerage
servtces

EMCA
Regu latic

(Water ;quality)
ns

To obtain information on the environmental
requirements for sewerage service providers

compliance

N atio na I

Strategy
ervtcesWater

>_o07-2015
To obtain information on short-term policy statements concerning
provision of sewerage services

Lice nse
LVSWSB

documents for the To obtain information on licensing conditions

Current:
LVSWSB

trategic ptanJ of the To obtain background information, strategies, structures, SWOT
analysis, and key stakeholders

Co nt ra ct locuments To obtain information on details on sewerage projects

Activity r lpo rts To understand the progress of projects being implemented

Fina ncia I reports/ bu dg6ts To obtain information on the funding of activities

WASREB
reports

perf o rma nce revtew To obtain information on the status of sewerage services in the
selected towns.

a 22



c) List of Sites Visited
o

a

o

a

o

o

o

O

O

O

a

o

1 Kisat Waste Water Treatment Plant Waste water treatment

) Nyalenda Ponds Waste water treatment

3 Kendu lane Pump Station Waste water pumping

4 Pump Station (Nyalenda Estate) Contraction of new pump station

5 Manhole in Bishop Abiero Secondary
School

Overflowing manhole

6 Millimani Estate Status of trunk line
Wayleave acquisition challenge

Kisumu

7 Lower Migosi Estate Wayleave encroachment
Status of existing sewer lines

I23 o



Appendi z: LVSWSB Qrganisational Structure
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Audit Observation Chief Executive Officer's Response OAG's Response on Chief
Executive Offi cer's Response

lnadequate ldentification of
Sewerage Needs

Water Service Boards' (WSBs)
mandate under Section 53(t) of the
Water Act (zooz) is to ensure the
provision of efficient and economical
water services. lnvestments in
sewerage should thus offer the best
solution in meeting the sewerage
needs of the concerned towns.

Agreed: lnvestments in sewerage
should offer the best solution in
meeting the sewerage needs of the
concerned towns.
lnvestment in the sewerage
infrastructure was guided by the
following 3 factors:
o Sewerage capital works

in the 20o5-201o strategic
plan extended to 2o1z and
strategic plan for zot3-zot7. All
developed through stakeholder
participation in which KIWASCO
participated.

. Key principles of the Kisumu
Water Supply and sanitation
Pro ject. This included the
promotion of well-designed
investments that would have
optimum impact.

r Available investment funds
for the implementation of
sewerage facilities.

Noted and agreed with the
response.

Sewerage needs identification as
conducted by LVSWS Bwas inadequate,
leading to implementation of projects
that do not fully address the current
sewerage service delivery needs of
Kisumu city.

Not agreed. ln June 2oo3,
LVSWSB was funded by the
French Development Agency
and conducted a detailed and
comprehensive feasibility study
"Water Supply and Sanitation
programme for Kisumu City (Kenya)
Feasibility Study- Preliminary
Report".
Therefore, the sewerage needs
identification conducted by
LVSWSB was professional resulting
into continuous improvement of
the sewerage infrastructure.

The issue is that the sewerage
system does not fully address
the needs of Kisumu City.

o
Appendix 3: LVSWSB Chief Executive Officer's Comments on Audit Findings
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LVSWSB di{ not present a needs
assessment document for LTAP-3.
lnstead, the poard tabled a feasibility
study report and informed the team
that the prdject was based on the
needs identified in the Kisurhu Urban
Development Plan of 2012. Our
understanding is that a feasibility
study come5 later in project planning
after needs identification. Besides
impl ementation of LTAP-3 started in
March zott

Agreed. lt is true that LVSWSB

did not present a separate needs
assessment report at the time of
the audit. The needs assessment for
sewerage investments are captured
in various documents which are
available for the auditors as follows:
o Kisumu Water and Sanitation

Pro ject-ide ntif icatio n
of lmplementation and
management arrangements
for improved water and
sanitation services to informal
settlements (slum areas) in
Kisumu situational assessment
final report July zoo5

o STAP and LTAP feasibility
study report dated May zoo5.
Section 1.3 "scope of the
Report" includes assessment
of the existing sewerage
disposal facilities. Section 3.3
of the report contains detailed
assessment of the existing
facilities and gaps/need for
rehabilitation or replacement
or expansion.

Noted and
response.

agreed with the

The team ]was not provided with
a capital ryorks plan detailing the
planned sqwerage interventions as
required b! Clauses 6.3 and 9.t of
WASREB's license conditior*rs.

Not Agreed: The board has a capital
works plan as per clauses 6.3 and 9.t
of the Wasreb's license conditions.
The capital works plan is included
as an appendix of the Strategic Plan
2oo5-2o1o extended to zotz and
2o1)-2o17.

Noted and
response.

agreed with the

LVSWSB, however, involved
KIWASCO as a key stakeholder
during planning and implementation
of sewera$e works done under LTAP-

3. lntervielvs with KIWASC staff as
well as relview of minutes revealed
that KIWAICO was actively involved
during plaftning and implementation
of LTAP-3 j

Agreed. The Office
comments.

agrees with the

The sewerage developed under LTAP-

3 has not been able to adequately
address sewerage needs for Kisumu
City mainlf due to the shortcomings
during nedds identification.
Our visit] to Kisat waste water
treatmen\ plant revealed that the
capacity of the plant and its sewerage
network was expanded f rom the
initial 68do mriday to gooo mJ/day
under [-TAP-3, but the inlet was left
at the initfal capacity ol 68oo m3/clay.
As such tfre plarrt can only take irr a

maximurr! of 68oo m37day yet it has a
higher capacity.

Not Agreed. Kisat conventional
sewerage plant is comprised of two
in lets:
o The gravity flow inlet pipe of

diameter DN 6oomm designed
to deliver 68oomr/d of waste
water

o The pumping inlet diameter
DN 25omm designed to deliver
3ooomr/d of waste water

Therefore, the plant can handle up
to 9Socm'/d of waste water

Our finding remains as reported.
However, the Office will do
a follow-up to establish the
effectiveness and sustainability
of the inlets works.
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lnteractions with KIWASCO revealed
that LTAP-3 should have included
Lower Migosi in its scope since the
situation of the sewer system in
this estate is bad compared to other
middle income estates in the city.
This was confirmed through our visit
to Lower Migosiestate.

Lower Migosi had pressing need for
sewerage rehabilitation as reported
by KIWASCO just like Upper Migosi
and most areas in Kisumu city.
Lower Migosi was not included in
scope of LTAP 3 because of budget
constraints. lt will be given due
consideration under the LVWATSAN
programme intended to expand
sewer networks in Kisumu city
which include the construction of a

new sewerage plant at Otonglo.

Our finding remains as reported.

However, the Office
acknowledges the efforts being
made by LVSWSB to expand
network coverage in the future.

Poor planning and abandonment
by the LVSWSB has seen houses
constructed on top of sewer lines
while other lines are totally blocked
to pave way for construction of
residential houses. As at the time of
the audit, the sewer network in this
estate was considered dead.

Not Agreed. Town planning is not a

prerogative of LVSWSB neither the
approvals for any constructions of
residential houses. The operation
and maintenance of any existing
sewer lines (including unblocking
sewer lines) is the responsibility of
KIWASCO. ln the event any resident
of Kisumu blocked a sewer line
to pave way for the construction
of residential houses, then
KIWASCO should have instituted
the necessary legal measures as
provided in the 5PA article 4.tb(v).

The office agrees that town
planning and approvals of
constructions is not within
LVSWSB's mandate. However,
as'owners'of the asset, LVSWSB
would be expected to take action
to save the situation where
KIWASCO is unable to perform.

ll. Delays in implementation of
sewerage proiects

Sewerage rehabilitation and
expansion works undertaken by
LVSWSB under LTAP-3 took longer
than its planned completion dates.
The project recorded significant
delays of up to two (z) years.
lmplementation delays was mainly
attributed to contractor's inadequate
per{o rma nce a nd wayl eave cha I len ges
as outlined in Table 4 of this report.

Agreed. The project recorded
significant delays that were beyond
the control of LVSWSB. The delays
were for the following reasons:
o Wayleave challenges: lt

was not envisaged that the
Municipal Council of Kisumu
will demand payment for every
meter of pipeline to be laid by
the contractor since sewer is
a public facility required by
all residents of Kisumu. The
Council also delayed to grant
authority even after paying for
wayleave

o Contractor's performance: The
contactor failed to maintain the
desired progress as planned,
even though he was also
bogged hindered by other
factors such as delay in approval
of wayleaves

e Land acquisition: The
acquisition of land f or Tom
Mboya Pump Station delayed
due to long time required to
amicably negotiate a reasonable
settlement

It is the opinion of the Office
that LVSWSB needs to consider
acquiring the way leaves before
commencing projects, to avoid
delays by starting the processes
early.

Further, LVSWSB needs to
engage other stakeholders
like the Ministry of lnterior
and Coordination and County
Government to handle wayleave
issues
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The delays nlignt tead to project cost
escalations or reductions in scope of
works to fit within the budget. While,
LVSWSB claimed to have made savings
of up to 'r3.9%in the implementation of
LTAP- 3 as presented in the Substantial
Completion Report, a review of the
same report revealed that the initial
scope of works was significantly
reduced. Tftrerefore, the savings
reported may be misleading since the
estimated vdlue at final completion of
Ksh. t,zz5,t 5 b,47 o.7t is for the reduced
scope while the contract price of Ksh.
1,419,578,92F.55 is for the initial scope
before redugtions.

Not Agreed. The reduction in
scope of work was not due to the
slow progress of the contactor
but overall budgetary constraints
within the project.
The difference between the
original contract price (KES
t,4'r9,578,925.55) and the final
contract price ( KES 1,225,152,41 o.l 1)

is KES 194,4)6,454.84 representing
13.90% of the contract price is

equivalent to value of the works
which were deferred in package 3 in

order to finance the increased scope
of works (variations) encountered
in packages t and z. The correct
position is that there was no savings
made on LTAP-3.

Our finding remains as reported.
However, some causes of
unsatisfactory performance
are operational and require
system reform and not
necessarily additional funds for
improvement to be realized.

lll. Some of the Sewerage facilities
developed by AWSB are based
on inappropriate technology,
making them uneconomical to
operat(

According [o Section 5] (1) of the
Water Act, 2oo2, WSBs should not
only endeavour to make water
services, rn/hich include both water
supply and sewerage, efficient
but also economical. To achieve
this, WSBI should use appropriate
technology to deliver sewerage
which is economical to operate and
maintain. l

The audit /evealed that some of the
sewerage ] facilities developed by
LVSWSB wpre based on inappropriate
technology for Kenya. Though very
efficient in treating sewage, the
mechanized treatment plants are
energy intbnsive and have previously
been abanboned by the KIWASCO due
to high operation and maintenance
costs

Not Agreed. LVSWSB only
rehabilitated the Kisat conventional
sewerage plant and the sewer
network to optimise its operations
while Nyalenda ponds was
rehabilitated and expanded to
optimise its operations and increase
its capacity. There was no change of
technology as these were the most
cost effective/feasible solutions.
LVSWSB consulted two
internationally experienced and
competent firms to carry out
feasibility study for improvement
of waste water management
in Kisumu. Both consultants
recommended rehabilitation and
not modification of the technology.
It was confirmed that the reason
why the two systems had collapsed
was due to 'neglect' by the
management under the municipal
council of Kisumu.

Our finding
reported.

rematns as

However, to ensure that the
resultant sewerage facilities
are cost effective, LVSWSB
should consider ensuring that
the mechanised treatment plants
and pump stations are based on
technologies and materials that
are locally accessible and less
energy intensive to encourage
self reliance and avoid 'neglect'.
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Under LTAP-3, LVSWSB has
rehabilitated Kisat Sewerage
Treatment Works, which is a fully
mechanised conventional plant with
10 pumps out of which seven (7)
are operational and three (3) are on
standby. Documents availed to the
audit team revealed that the energy
consumption of the plant increased
by 52.82% from an average of 7447.67
KWh during the period October-
December, zot3 to tt38z KWh during
the period October-December, 2014
as illustrated in Fig. 4 of the main
report. The team was informed that
KIWASCO is considering harnessing
biogas from the plant to partially take
care of the plant's energy needs.

Agreed. The apparent increase in
energy cost is explained by the fact
that before rehabilitation the plant
was stalled hence did not use much
energy. After rehabilitation, the
system required energy in order to
efficiently treat the waste water to
the required standards.

The harnessing of biogas from the
plant by KIWASCO is welcomed
and should proceed to provide
alternative energy source to run the
facility.

The audit finding remain as
reported.
However, the office will do
a follow-up to establish the
sustainability of harnessing
methane gas for production of
energy for Kisat treatment works
to be used during operations of
the plants so as to cut down the
cost on energy consumption.

LVSWSB has rehabilitated one pump
station (Kendu Lane Pump Station)
and constructed three new pump
stations (Mumias, Sunset and Tom
Mboya pump stations) under LTAP-3.
The pump stations are equally based
on electromechanical technology
and are thus expensive to operate.
Besides, the maintenance of such
facilities is usually hampered by the
high cost of spare parts on one hand
and non-availability of the same on
the other.

Not Agreed. Due to the topography
the only method available to
deliver waste water from low
lying areas is through pumping
(electromechanical technology).
The concerns on high cost of spare
parts and non-availability of spare
parts is unsubstantiated.
Kendu Lane pump station had
not been rehabilitated during the
audit but was part of the ongoing
works as per the programme of
works. At the completion of the
works the pump station was fully
operational. Since the completion
of works Kendu Lane Pump station
is still operational and has not been
abandoned.

Our finding remains as
reported. However, some
causes of unsatisfactory
per{ormance of the pumping
stations are operational and
require system reform and not
necessarily additional funds for
improvement to be realised.

KIWASCO is likely to incur high costs
in operating and maintaining these
facilities, which might lead to their
abandonment. During our field work
in December,zoiS, the team observed
Kendu Lane pump station was in poor
state of maintenance, despite recent
rehabilitation works. The pump
station looked neglected with sewage
flowing through a trench back to the
environment. The situation was the
same during our earlier visit in April
>ot5, but the pump operator blamed
it on electrical power blackout during
the time of our visit.

Not Agreed. LVSWSB has a SPA in
force with KIWASCO that is binding.
Under article 4.zb (iii), KIWASCO
is obliged "To maintain the assets
in good working order and to
dispose of any asset without the
authorisation of the licensee"
KIWASCO has proposed to generate
biogas as an energy source to run
the pumps)

Although the 5PA appears
to fully delegate repairs and
maintenance to the KIWASCO,
it would ordinarily be expected
that as 'owners' of the assets,
AWSB must take action to save
the situation where it has been
shown that the KIWASCO is

unable to carry out the repair or
maintenance.

The'owners'of the assets should
therefore provide the necessary
correspondence for repairs as
required by Article to of the SPA.

The use of inappropriate technology
may be attributed to the fact that
LVSWSB failed to consider local
opportunities for technology and
materials access while designing,
developing and implementing the
inf rastructure proiects.
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Not Agreed. The use of
electromechanical technology was
supported by the feasibility studies
already undertaken. LVSWSB never
fa iled to conside r loca I oppo rtu n itie s

for technology and material access.

LVSWSB did not avail evidence
to show they considered local
opportunities for materials and
technology r,vhile designing,
developing and implementing
the projects

29 o



o

a

o

o

a

o

a

o

o

o

a

lV. The exisfting sewerage has not
been wellmaintained

LVSWSB has classified maintenance
activities into two: major
maintenance done by the board;
and minor maintenance done by
the service providers. The audit,
however, revealed that the sewerage
has not been well maintained.

Not agreed. WASREB has classified
maintenance activities as outlined
in article t6 of the Service Provision
Agreement.
The operation and maintenance of
the sewerage is the responsibility of
the water service provider.
The role of the Board is to ensure
that the water service providers
maintain the water and sewerage
infrastructure.

The Office
comments.

agrees with the

The team observed instances of
inadequate fraintenance of sewerage
in Kisumu. l[ was observed that solid
waste including plastics pass through
Nyalenda ponds inlet screens/filters
into the stlbilization ponds. lt was
also noted that the main sewer line
taking sewage to the Nyalernda ponds
was cracked and no evidence was
provided thbt it has been documented
for maintelance purposes

Agreed. lt is possible that instances
of inadequate maintenance of the
sewerage infrastructure could have
occurred. However, the instances
mentioned are not absolutely due
to inadequate maintenance:
-The screen at the inlet of Nyalenda
stabilization ponds is developed
such that it can allow small objects
including plastics into the pond. lf
the screen filters everything, then
no sewage will pass into the pond
due to constant blockage
-The cracked sewer main leading to
Nyalenda ponds is a concrete sewer
line constructed in t978. LVSWSB
had implemented a parallel and
bigger sewer main of steel pipe to
gradually replace the old concrete
sewer line.

The auditee
finding.

agrees with our

Observatiqns revealed that major
sewer malnhole in Bishop Abiero
Secondary School in Shaurimoyo
estate was constantly overflowing,
but KIWASCO did not address the
situation, i despite the school's
complaint$. This poses a risk to the
environmgnt and health of the school
communit[.

Agreed. The spillage in a manhole
at Bishop Abiero Secondary School
was due to the under-capacity of
the sewer network downstream of
the school resulting into constant
back-flow. The problem has been
solved after the rehabilitation and
augmentation of the sewer network
under LTAP-3.

Our finding remains as reported.
However, the Office will do a

follow-up to establish whether
the problem has been dealt with.

It was further observed that Kendu
Lane pump station has continuously
failed to operate. On enquiry,
KIWASCO staff claimed that the
station \ {as connected to a low
power supply that has continuously
failed to iun the system. As a result,
waste rvafer overflows at the station,
ending up in the storm drains;ld;acent
to it and qver-rtually tr: Lake Victoria.

Agreed. Kendu Lane station is an
old pumping station which used to
operate well when the population
density in lower Milimani was low.
After rehabilitation and expansion
works which has been completed
by LVSWSB, the station is now
operating properly due to bigger
and extended purnprs.

Our finding remains as reported.
However, the Office will do a

follow-up to establish whether
the problem has been dealt with.
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As a resultof inadequate maintenance,
the treated sewage being discharged
back to the environment from the
treatment plant does not meet NEMA
recommended quality standards
as measured by Biological Oxygen
Demand (BOD), Chemica! Oxygen
Demand (COD) and Total Suspended
Solids (TSS). The team was only
provided with quality analysis reports
covering only July, 2014 to March
2015 for both Nyalenda and Kisat
treatment works. lt was, however,
revealed from the analysis that the
quality of effluents for Kisat during
the reported period was within
NEMA effluent standards. This was
attributed to the recent rehabilitation
of the plant.

Agreed. The objective of the
rehabilitation and expansion of
sewerage pro ject was to ensure that
sewerage from the City is collected
and properly treated to acceptable
standard before discharging into
the environment.

The LVSWSB agrees with our
finding.
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