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TERMS OF REFERENCE

FOR THE SOCIO-ECONOMIC EVALUATION OF

THE NORAD PROJECT KEN 020- URBAN WATER SUPPLY PROGRAMME

L.

iy

BACKGROUND AND OBJECTIVE OF THE EVALUATION

NORAD has since 19/4 contributed towards the development
of water supplies and sewerage schemes termed as the
Urban Water Supply Programme in Kenya. It has been
agreed to concentrate the Norweglan contribution on 39
water supplies for minor urban centres and 8 sewerage
schemes for similar centres. The Programme includes
establishment of related service functions. The total
Norwegian commitment up to 1983 is NOK 100 million.
According to recent project reviews, it will be nececsary
to continue the Norwegian assistance for a considerable
number of years beyond 1983, and with a considerable
amount of funds over and above the current commitments,
1f the Programme as it stands is to be fulfilled.

A planning process for a possible future phase of the
Programme will consequently have to be carried out and
concluded during 1982. In order to obtain information
and understanding of the socio-economic characteristics
and impact of the Programme to date, it has been decided
to carry out an evaluation, or a socio-economic survey,
The results of this survey will be applied as an input
in the planning process for a next phase of the

Programme.

MODE OF WORK

The socio-economic survey will take place from January
through May 1982, [t will be carried out on a consultancy
basis by Business & Economic Research Bureau Ltd.,

Nairobi (hereafter: The Consultant), in accordance with

a contract with NORAD. Prior to the sipnine of
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the CORLEGT TN SIS s L i hall present 4 work
schedule with nooessary 1nformation concerninge the
qualifications of the evaluation personnel, a budget

e L

The Consultant will carry out a survey in a selection
of project ‘areas, specified in Annex 1.
The survey will comprise of two parts: a household

survey and a macro soclio-economic survey. The house-
hold survey will be based on a random sample (selected
in a statistically appropriate manner) of households
with and without individual connections and shall includ
institutions within each project area. The total

number of respondents shall be 600. The response shall
not be less than 75/ A draft questionnaire is enclosed

as Annex 2, In addition to the household survey, the
Consultant will collect necessary background data on the
soclio-economic environment and setting of the seclected
project areas. This and other relevant information may
be collected through public statistics, field observatio;
etc, or in the manner considered by the Consultant to

be most adequate.

ISSUES OF THE EVALUATION

The Consultant 1s requested to provide answers to the

following questions through the evaluation:

i}

i Macro aspects

1057 Discuss, on the basis of available information,
the development effects of the growth centre
strategy 1n Kenya, to which this Programme was

supposed to contribute.

=1 Assess the selection of urban centres included
in the programme, also in the light of the latest
figures and prognoses of population development,
and how the selection of water and sewerage projec

have been linked to each other.
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Discuss which problems and lrrationalities may
have arisen out of the administrative division

between 'urban and rural water supply.

Socio-economic aspects of the households

Describe the socio-economic characteristics of

the households selected for the survey, 1including:

a) Househald size, i1ncluding a specification! of
number of dependants not directlyvy related

to head of household.

b) Income (or proxy thereof), and household's main

sources of 1lncome

c) Characteristics of head of houscrhold, like sex,

age, education level, type of employment

d) Real assets (such as land,.buildings, livestock),
household equipment, and household's legal
relationship to land cultivated and/or dwelling

premises

o
L

Length of occupancy of the household in the

present dwelling

f) Type,quality and space of dwelling

g) Geographical origin of household
h) Basic household expenditures

Contrast the socio-economic characteristies of the
households with and without individual connections,

and identify statistically significant differences.

Technology and popular participation

[Indicate the local population's general identification-

or lack of tdentification- with the schemes.
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Describe the training and education received by

the local population for an appropriate use of the

schemes.

Indicate the extent and form of the local population's

participation in the planning, financing, construction,

operation, repalr and maintenance of the projects .

Describe the socio-economic differences regarding
Frtans g 2, andi gL 30

Evaluate the ability of the responsible personnel
for eagh project to operate and maintain the schemes
on a self-reliant basis, concerning recurrent costs,
spare parts, human resources ete. Discuss in the

light of cthig:

a) The technological level and complexity of the

schemes.

b) The structure of authority and decision-making

1n the operation and maintenance of the schemes

Socio-economic 1impact

Describe the patterns of water use and sanitation

of the households with i1ndividual connections-

before and after the start of the schemes- including:

a) The sources used to obtain water before the start

of the water scheme.

b) The volume of water used for household consugp-~
tion, distribution to other households (this
estimate to be made by recall data from one time

enumeration) .

c) The reliability of the water supply provided.
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d) Distances, number of trips and time spent

fetching water before the scheme came 1nto

operation and when scheme water falls.

(o
S

The method by which water 1s distributed to
other households: sale, gift, as part of wage

compensations for workers, etc.
f) The sanitation patterns of the households.

Describe the patterns of water use and sanitation
of the households without individual connection-
before and after the start of the water and

sewerage schemes- including:

a) The sources used to obtain water including

seasonal variations.
b) The volume of water used to household consumption.

¢) The distancestravelled daily to obtaln water
and the number of such trips (daily) including
any seasonal variations. The time spent
(aaily) 'collecting wuter including any seasonal

varlLations.

d) The frequency and volume of water obtained from

CWP or kiosks.

D
—

The reliability of water supplied from CWP or

kiosks.

f) Attitudes on the use of CWPs or kliosks.

g) The frequency and volume of water obtained from

households with individual connections,

h ) The p;tyrﬂt_‘nt m:ad e For water h‘-ht.'tini‘ti From households
with individual, connections: cash payments,
water received as part of wage for work performed,

i T v e g

3



4.4

i) The sanitation patterns of the households.

Contrast the patterns of water use and sanitation
of households with and without private connections,

before and after the start of the water schemes.

Describe and assess the actual water expenses of
households with and without individual connectlons

in relationship to the tariff structure.

Decide and contrast the health conditions of house-

hold with and without private connections and on

different socio-economic levels, and, 1f possible,
before and after the start of the schemes, including

such l1tems as:

a) General health as estimated by persons inter-

viewed for household members.

b) Visits to doctors, hospitals, clinics, health

care centres ectc.

3
L

Incidence of diseases that may have been caused
by insufficient access to and use of clean

water. (Indicator: diarrhoeal diseases, cholera).

d) Incidence of diseases that may have been caused
v+ by nadequate sewerage and sanitation systems.
(Indicator of Lnfections diseases: Schisto-

somiasis) indicator of diseases transferred

by insects: Malaria).

Describe the caonsequencesof changed patterns of
water supply and sanitation system for the

households distribution of tasks, 1n particular

the consequences for women and children. Contrast
women from households with and without individual
connecctons and from different soCclo—economlc

I.J:"'Jt" | . g



Iv.

ol Assess, .in general terms, the actual and potential

_p-.

industrial and economic growth 1in the project areas,
and to what extent the water and sewerage schemes

may have been stimulating such growth.

.8 Discuss the relationship between household, insti-
tution and industry needs for water 1n the project
areas, how possible conflicts have been solved,
and the effect of these contrasting 1lnterests -

if any - on the tariff system.

19 Assess how industrial enterprises served through
the water schemes seem to have solved theilr

waste water problem.

.10 Describe the sanitation situation for the various
centres supplied with water schemes under the

Programme .

REPORTING

The Consultant will carry out amalysis of the results

of the socio-economic survey, containing conclusions

to the questions raised in this terms of reference.

The Evaluation Report is to be submitted to NORAD by

|

June 1982.

Arne Arnesen

Director General



ANNEX 1.

PROJECTS AREAS TO BE INCLUDED IN THE SURVEY

Chepkorio

Homa Bay
Kis1ll

Muranga

Port Victoria

Naivasha
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in 1974 with MY WOl AEsi-stancr aarde i therefore. bhoon

In ¢xistance for about 7 years, a lony enoupgh period und.
Rormal cireumstances to allow {6r 4 cobstantsve cvaluat 1on

of 1ts achievements and impact. Unfortunately, the record of
realization of the Programme - in terms of physically completed
projects- has been slow: of the oripginal 48 water supplices

and scwerape schemes scheduled for completion in 1978, only

14 had been completed by 1981, and, of" rheve, B.vore completed
only in 1980, 'This factor accounts partly for the e¢xtension of

Norwegian assistance to 1983 and for proposals to extend the

aid agreement possibly into the 1990 Vs,

Largely on account of this slow pace 1n the physical realization
of the Programme, past NORAD Reviow Missions (1978 and 1981)
have focussed on the technical aspecets of the Programme
including finances, manpower assistance and uti1lization, and
the Ministry of Water Development's (MOWD) management of the
Programme. Up until now, no evaluation relating to the socio-
economic impact of the Programme has been undertaken: a wholly
understandable circumstanceo given the fact that only recently
have completed schemes come to fruition. The evaluation now
underway shall,no doubt, close this gap, by generating data

and analyses on the social and economlic impact to date, of the

Programme. 1In the following pages we discuss our interpretation

of the Terms of Reference (TOR) submitted to us by NORAD and

which form the basis for the consultancy contract arrived

between us and NOREAD.

INTERPRETATION OF THE TERMS OF REFERENCE

15 GENERAL

I} Broadly the TOR call for a socio-econsmie evaluation
of the UWS Programme at two leyvels, wviz,
(a) at the Propramme level and
(b) at the project level, a levél which coensists in
turn of two further levels, namely:
(1) the water consuming household level, and

(1i1) the centre/project supply level.

5.2 Evaluation at these levels is to be undertaken through
an examination of six completed water supply areas assisted

bv NORAD.
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he six supplies selected by NORAD with the

partlicipdtion of the consultanc are:-

Muranga 1n Muranga District

Naivasha 1n Nakuru District

Chepkorio in Elgevo-Marakwet Distriect (erroneously
located in MUOWD files as being in Uasin Gishu Districc)

£isii in Kisii District

Homa Bay i1ia South Nyvanza Distriet

Port VYictoria 1 Busia District

Chepkorio and Porctc Victoria were new supplies while the

thers were augmentation projects; Kisii and Port Victorig

were completed Ln 1977 while the other schemes become
operational 1n 1980, considerations which arffect the
nature of the lmpact study as discussed in para 4.2

below.

The evaluatlion Ls direct=d to focus on four cenctral
areds of conceérn,; naunely:-

(a) certaln macro 1lssu-s5 affecting the Programme

el

as a whole and relating to Kenya's "prowth centre

LR e » s - i - # & i
stcatery ", selection of the centees tncluded i1n

the Programme and the effects of the administrative
divistion between Urban Water Supplies and Rural
Water Supplies.

(b) to determine thesociological and economic attributes
and characteristcs of the population living within
the Urban Water Supply areas,

(c) to assess the sociological, economic, health and
sanitation ilmpact of the Schemes an:

(L) the population living within the supply areas,
and, on

(ii) the commercial and industridl prowth of the
centoes

(d) to examine the populations' itdentification with the

schemes. tn Cvrms of thetr participation tn 1ts

Fos e L ap et PR AL Fan L rad b LY R g e | Loy bl e 1h
E Tin Lo R 1 1 i .."l' sl N o | b L 11[ o YL S
SIS T . . oL e C0 ST dhoneedend O maA oL D t ha

A G A o WARS ] Ll (e 1y w i the frt g c L EY Str iIvE T
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entrusted with the management of the scheme.

We may now treat cach of these issues of concern

separately,

Macro concerns:

The UWS was 1initiated not simply for its intrinsic value
in the provision of water to Kenyans but also as a

key instrument in the Government's growth centre
strategy which aimed at setting up localized and
geographically spread out nuclei of economic, commercial,
industrial and social development around the large cities
and their environs. Provision of water was seen as an
important input in catalysing the energence of the
nuclei, The evaluation shall seek to determine the extent
to which this strategy remains as an aspect of the
government 's development strategy and assess the concrete
steps taken by the government in its realization in

terms of provision of other inputs, infrastructures and

services at the level of the six water supplies.

In this regard, the evaluation shall attempt to assess

the extent to which the selection of the Urban Centres
included in the Programme tallies with,

(a) the growth centre strategy,

(b) recent trends in economic and social development, and

especlally in population growth trends.

Further, an examlination shall be conducted to determine
the extent to which the selection and provision of sewerage
facilities has been related to the selection and

provision of water supplies.

The provision of water supplies to areas outside the large
cities in Kenya has been undertaken by a motley of
institutions and ministries and through an equally

wide array of programmes. Principal among these are

the two programmes - Rural Supply Programme, and the

Urban Water Supply Pogramme -programmes which at the

project level interact, often hot optimally.
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The TOR direct the study to examine the problems which

arise out of this administrative division and their

effects on the provision of water.

The Six Schemes: Project settings and their socio-

economles:

The above cited macro concerns shall be analysed 1in
the context of an empirical study on the six schemes
listed in para. 1.2 above. This study shall consist
primarily of:
(i) the socio-economic environment and settings
of the scheme areas 1ncluding population trends,
structure of economic activities (commerce,
agriculture, 1industry, etc) state of infrastructure,

provision of social services and facilities,

(1i) the state of water, sanitation and sewerage
facilities within the scheme areas and 1its
relationship to the socio-economic life of the
centres,

(iii) a description of the health conditions obtaining
in the scheme area with specific attention paid
to public health, incidence of water related
diseases during the recent past, including the
pre-project period,

(iv) the water project histories, operations and management
including a specification of the actual NORAD
contribution to the scheme and its contribution
to the Lmprovement of water supplies in the scheme
area, '

(v) an assessment of the availability of resources-
human, technical and financilal- at the centre
level to service the water scheme,

(vi) an examination of the population's relationship
with the scheme in terms of attitudes, identification
and particiaption, and,

(vii) a determination of the extent of competition
between varjious uses and different categories of
consumers for water resources and the resolution,

1f any, of the competition,



The environment study shall provide comparative data

on the centres and on the schemes and shall provide

the critical setting for the household survey on patterns
of water use and the impact of the schemes on these
patterns, health and sanitation conditions of the

populations living within the supply areas.

Household Survey: Income of Scheme Supplies on Household

Patterns of Water Use, Health and Sanitation

The 1ssues raised the TOR relative to households fall

into three broad but related categories. First, 1is

the requirement to establish the socio-economic

characteristics of household water users and second 1s the

need to determine the impact of the installed Water

Supplies on the lives of the households in terms of

(1) water use, (i1i) the internal household division of
labour, and (iii) health conditions and sanitation habits
facilities. Third, is the need to establish the households
attitudes toward and identification with the project.
Basically, data on these three areas of investigation shall
be obtained through the administration of a household
questionnalire on a sample of 600 household heads in

the six Water Supplies, (the suggested draft questionnaire
is enclosed as Annex 1), where the sample shall

comprise households with and without individual connections

hopefully, providing the survey with a control group
(crude as it may be) for cﬁntrasting both the socio-
economlC character of water use and the impact of the
Water Supply at the household level. Data generated at
this household level shall be analysed in the context
of the project settings, histories and socio-economies
0f the centres served by the Supplies as discussed

above 1in para 3.

The Socio-Economic Characteristics of Households

Paragraphs 2.1 and 2.2 of the TOR specify the socio-

economlc attributes of the households to be studied and
analysed and suggest that the critical analytical
categories 1n the collection and anmalysis of the data

are households with and households without individual

connections.



Within the parameters set by this division, the survey

L]

shall collect data on houschold sizes, incomes, assets,
quality of dwellings, basic household expnditures
(education,food, housing etc), household migration
patterns, ages, sex, education levels and employment

of household heads as specified in paras. 2.1 (a) -

(h) of the TOR for households with and without individual

connections and contrast them suggesting any statistically
simple correlations and differences; correlations and
differences which are then related to the impact

concerns of the study in para 4.2 below.

Socio-Economic Impact of the Supplies on the Household

Paragraphs 4.1-4.6 of the TOR relate to the socio-economic

impact of the Supplies on the patterns of hosuehold water
use, health and sanitation habits and facilities, and
require a pre-scheme and a post-scheme comparative
analysis. Three pfnblems immediately suggest themselves

In regard to the "before and after" comparative analysis.

First, no comparable base-line data was collected before
the initation of the schemes: the socio-economic data

in the design reports is unsuitable and too meagre to
afford a comparative base. Second, and as noted in

para 1.2 above only two of the selected six schemes

were completely new schemes, the other four being
augmentation schemes, but it is extremely difficult in
such cases to assess the exact impact of NORAD assistance
on the households. Thirdly, and equally problematic

1s the fact, as noted earlier, that only two schemes have
been in existance for a comparatively long enough

period to afford a reasonable assessment of their impact.
The other four were completed in 1980 and have been in
existance for less than two years, hardly a sufficient
period to allow an indepth impact study. For these
reasons the impact issues of this evaluation shall be
more 1ndicative rather than conclusive, depending, as

they will necessarily have to, on the vagaries of

human recollections and memory on the pre-scheme
situation. Incidentally, to avoid similar problems in

future evaluations we recommend that immediate steps be
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taken to start collecting baseline socio-economic

data for all the =-ncompleted schemes.

Household Patterns of Water Use

Paragraphs 4.1, 4.2 and 4.3 of the TOR require that

patterns of water use for households with and without
individual connections be established. Patterns of

usage 1n this context include sources of water supply

and their reliability; effort expended in obtaining

water (distances travelled, trips made, time spent

etc); costs, payments and transactions relating to

water; and volumes of water consumed in various household

uses and/or in transactions with other households.

The above mentioned data is analysed in regard to:

(a) the socio-economic characteristics of households
discovered under para 4.1 above,

(b) the division between households with and without
individual connections, and

(c) the pre-project patterns of water use obtaining
in the scheme area, thus spelling out both the
soclio-economic character nf.huusehnld water use
and the 1impact of the Supply on the patterns of

household water use.

Household sanitation and pealth gonditions

Para 3.2 above has described i:he hroader aspects of the

sanitation facilities and disposal of waste at the

level of tle scheme area. 1In so far as the household

is concerned, the survey shall attempt to establish the

facilities and means available and utilized in the

disposal of household and human waste, means which

are correlated to:

(a) the socio-economic characteristics of households

(b) the existance/ or non-existance of private
connections and

(c) as far as possible to the situation obtaining

before 1nitiation of the schame.,
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Similarly para 2.3 above has described the broad
health conditions to be investigated at the project
level and has émphasized the public health aspect

and water-related diseases. As is well known, it

has proved extremely difficult to provide error-free
sclientific correlations between water supplies and
specific diseases although the general relationship
between water-related diseases and the quality of
water supply 1s generally acknowledged. We feel that
in this regard the strategy adopted in para 4.5 of the

TOR 1s the most sensible, where,

(a) the respoandents are allowed to evaluate thelr own
general health conditions and to enumerate their
household's visits to medical and health centres
1n the recent past, defined in the questionnaire as
the past six months, and

(b) the incidence of certain water-related diseases
1s examined. We would suggest that the incidence
of diarrhoeal diseases, cholera, malaria, etc,
upon the sample be matched against the incidence
of these disease$ for the project area as a whole
and where posslble determine the historical levels
of 1ncidence of these diseases, at least for the

older projects completed in 1977.

As 1in the other cases, the analysis on the health
conditions of household members shall be examined in the
context of:

(1) the socio-economic characteristics of households

established under para 1. above

(ii1) the presence and /or absence of private connections.

Households attitudes and relations with the Water Scheme

Paragraphs 3.1. - 3.4 of the TOR require that an

assessment be made of the local population's
participation and identification with the project be

made. Participation is examined in relationship to
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planning, fimancing, cnnstruction,lﬂperation, repair

and maintenance of the projects, while identification
relates to the attitudes held on and the ralations
existing between the project and the population. For

the larger urban centres - Kisii, Muranga and Naivasha
with a relatively large migrant population living in
rented houses, 1t 1s difficult to ascertain any
meaningful levels of particiaption while for the

smaller centres with a strong rural -Homa Bay, Port
Victoria and Cheopkorio - participation can be

easlly measured as indicated in the draft questionnaire.
Identification and relations with the scheme shall

be examined as specified in the household questionnaire,
and 1n the light of the socio—-economic groups

descovered under para 4.1. above and 1in the light

of the performance of each of the scheme.

Conclusions:

The different types and forms of data collected at
the different levels shall then be analysed in the
context of the broad Programme goals affording NORAD
an opportunlity to assess the extent to which the

Programme has been realizing its objectives.
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1.0

2.0.

NalVASHA  wA. .

INTRODUCTION :

A study (hereafter referred to as the study) of the present
water supply system at Naivasha town and its surrounds was
carried out: with a view of comparisons of the prevailing
conditions in 1975 and the existing water supply system with
improvements made in way of recommendations by VIAK'S"Naivasha
Water Supp]y‘Prnject Volume I & II of 1975(hereafter referred
to as the 1975 Report).

For obvious reasons this study is to be read in conjunction
with the 1975 Report. An attempt has been made to evaluate
the adherence to 1975 Report in its implementation of Phase I

(1975) and Phase II (1975 to 1985) and their short coming,if
any.

THE SOURCES OF EXISTING WATER SUPPLY.

The sources of existing water supply system are a combination
of the one existing in 1975 and some new works carried out in
accordance with the recommendation offered in the 1975 Report
for the Phase No.1 (1975) and Phase No.2(1975-1985).Reference
should be made to Pages No. 45 to 48 of the 1975 Report.
Description of the new works are also given with respective
indications of their shortcoming (if any) in their purpose of
integration to the system existing in 1975.

2.1. Phase I (1975)

Refer to Page 45 and 46 of 1975 Report Items 9.2 (i) to (iv)

2.1.1. Two new boreholes have already been drilled and installed
with pumps and are functioning at the present. The data
for these are as follows:-

BH C 4161 BHC 4168
Depth 52.0 m 52.0 m
Maximum Tested Yield 36 msfhr 36 ma/hr
Static Water Level 16.1 m 16.8 m
Casing Left-in 152 mmg 152 mm
Strainer At 45.6 m 45.4m
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In boreholes C4168 and C4177 the water was also struck
at varying depths of 17m to 52m.

These boreholes have been installed with submersible
Pumps of 9.2.KW with capacity of 25m3/hr at about

2900 RPM for a head of 119 metres.

From the date available the two boreholes are producing
15m3fhr and 25m3/hr total of which if pumping 23 hrs

a day would yield 943m§fday.

[t therefore appears form the data that the yielding
capacity of the boreholes is not being exploited to

its full value, perhaps due to the smaller sizes of

the pumps, cumparedftu those recommended of 32m3/hr
capacity. Also it was noticed that one gf the bore-

holes 1s connected directly to the rising main,without _

entering the clear water tank. Here the water does not
receive any treatment and is pumped "raw" to the main
reservoir in town.

Two new boreholes have been completed the data of which
1s as follows:-

BHC 4177 BHC 4178
Depth 52.0m 52.0m
Maximum Tested Yield 54.5 mafhr 36 m3fhr
Static Water Level 16.0 m 16.4 m
Casing Left in 1.52 m @ 1.52 m P
Strainer At 45.8 m 40 to 50 metres

Another 90m3f hr yield is therefore expected from these

boreholes when completed and installed with larger sizes

of pumps.
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A clear water tank of 90m3 has been built at the sijte
of the boreholes and equipment for disinfection is
provided but not yet in use due to lack of electrical
power. This tank receives water from only one bore-
hole whilst the other is connected directly to the
rising main.

Pipelines from boreholes to tank and from tank through
booster station to the existing reservoir of 1135 m3
in town are also completed with the recommended sizes.
The rising main is 250mm (instead of 200mm @ as specified
and is class 'C' PVC pipe.)

A booster station with 2 No.40 H.P. pumps has also been
completed.

However, there is a diversion from the recommendation

of 1975 Report which stipulated the pump to be designed
to meet the demand for 1990 i.e. 126 m°/hr for 90m

head. The pumps installed are capable of pumping only

63 mB.Fhr. Also a stand-by pump of capacity 53m3fhr s
installed at present.

There are already 3 master meters installed at the site
of the borehole source. |

The supply from the existing Treatment works to the
existing main reservoir has net been disconnected but

is still recharging the main Reservoir.

A new reservoir of 460m3 has been constructed at the
existing treatment works. The specified reservoir

in 1975 Report was ],SUUma.
However, this reservoir appears to serve no useful pur-
pose as this 1s connected to the pipe line from the
filters to the old clear water tank. Also since the

top layer of the filter sand is some 2M below the TWL

of the new reservoir, the reservoir rather acts in a form
of "black wash" and never gets filled up. Hence due to
this the new reservoir is now almost redundant,and does
not appear to serve its intended purpose as a storage
tank.
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PHASE II

No new major works at the Treatment Plant have been
carried out since 1975 to improve the situation
except for a new doser (chlorine) on the new tank.

Refer to Page 46 of 1975 Report items (i) to (ix).
The supply from the KRM is still being depended upon because

the water supplied from the two boreholes "is still inadequate

as seen from Section 5.0.

Sxls
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Stage I (1975-1980)

Major diversions from the recommendations of 1975 Report
have occured in the pipelines constructed except for
pipelines from the boreholes. Also the main pipeline
is of 250m @ Class 'B' pipes,instead of the recommended
200 mm @.

Stage II (1980-1985)

Refer to Page 47 of 1975 Report items (i) to (v)

The recommendations of 1975 Report are carried out

by installation of the 150mm mainline connected to

the old 150mm pipeline near the County Council.

The 100mm pipeline recommended is not yet installed.
The 100mm pipeline recommended to be installed to the
one 1in 3.2.1. is not yet installed.

The recommended 100mm pipeline to the 200mm pipe at the
reservoir is not yet installed. |

The recommended tank (350 m3) at the Prison is not yet
constructed.

However, a masonry tank and a borehole at the prison is
constructed individually by the Prison Authorities for
irrigation purposes, but this cannot be considered to
contribute anything to the system in question.
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EXISTING STORAGE RESERVOIRS

The storage reservoirs as described in the 1975 Report have
been enhanced by construction of 2 new reservoirs and the
total capacities are as follows:-

Main Reservoir in Town - 1135 m3

Clear Water Tank at Treatment - 451113

Prison Reservoir (old) - 230 m3

Prison Reservoir (new) - Unknown
Clear Water at boreholes (new) - 90m3.

New Reservoir at Treatment - 450m3.

o N B W RN -

Main Reservoir

The main reservoir is connected to the two tanks at the
Treatment works by 150mm @ pipe line receiving a major
portion of the available water from the KRM.

This is also connected to the pressure pipes from the boreholes
and receives only a portion of the water.

To be able to calculate as to what amount of water this reservoir
receives from the borehole it requires very elaborate calculations
because this reservoir receives only the residual portion of the
borehole water as most of the water goes direct to the consumers
without being stored (or treated) by intermediate connections.

The water from the boreholes site has also heavy fluctuations
depending on the demand of the branch pipes before the main pipe-
line reaches this reservoir. Also the proportion of water from
the KRM line recharging the Reservoir depends on what demand
there is from the Prison, Kabati Estate and others. Since the
total available water from the KRM line as shown by the meter

is (during rainy season only) is 4Dm3 /hr it can be assumed that
some 1Dm3fhr flow finds its way into the main reservoir.

However, records also show that during the dry season the flow
from KRM is as ‘ow as 25m3/hr in which case only 10m3/hr (or

only 24Dm3fday) finds its way into the main reservoir, whist 30m3/hr

is supplied directly.
Also from the interviews carried out at the Treatment Plant the

staffmembers confirm that the main reservoir does not get filled
up to its full capacity of 1.135 m? [f a rough calculation 1s

carried out it becomes obvious why this reservoir cannot get filled

up.
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From the total supply of some 4]m3/hr of the borehole water
an estimated 30m3fhr 15 supplied via branch lines to the
consumers 1n town whilst only a residual amount of water of -
some 10 to 11 m3/hr finds its way to the reservoir. This is
about 240 m3/day.

3 3
Also as explained earlier only 10 m /hr (or 240 m™/day) enters
the reservoir.

Hence the expected water in the reservoir is 480 m3fday

whilst the capacity of the tank is 1,135 m-.

This reservoir, is therefore not expioited to its full volume
in way of carrying stored water for emergencies.

Clear Water Tanks at Treatment Plant

As explained earlier the new storage tank is connected to the
pipe between the filters and the old clear water tank and is
acting as a "back wash" for the filters and never gets filled

up due to the (erroneous or planned) unsuitable level difference

between the filters and the TWL of the Tank.

This new tank is further connected to the 150mm @ oatlet from
the old tank. Therefore only a small portion of the capacity
of the new tank is useful as a .storage.

The new tank can therefore be considered as redundant and indeed
the purpose of building such a tank is absolutely unclear.

Tanks At prison

The existing tank of 230m3 at Prison does not get filled even
to this date. The 1975 Report recommends a new tank of 350m3
(which has not been constructed yet, in any case). This again
depended on whether the booster station at the main reservoir
was available for pumping the required water to the proposed
350m3 tank and the existing 24Dm3 tank.

Clear Water Tank At the Borehole Site

At present only one borehole is serving the clear water tank
at 25 msjhr. The calculations show that if both the boreholes
were serving this tank the time for filling it would be 12 hr.
However, the time for emptying this tank would be 13 hr.



Normally a retention time for treatment by chlorine
is 4 hr. (1.e. the water entering the tank should
be faster than emptying 1t).

The reason for one borehole not connected to the tank
is obvious, as the design capacity of the tank is too
small.

Also when all four boreholes become operational (pumping
some BDmE/hr) either the size of the tank will need
increasing or the pumping capacity of the booster pump
will need increasing to achieve a correct balance of the
flows.

Also this tank does not serve its original purpose as
a treatment tank because a major portion of the water
is pumped in "raw" condition to the consumers (see
water analysis results).

ADEQUACY OF PRESENT WATER SUPPLY

From the figures available an avérage daily demand of some
1530m3 per day for the whole township was arrived at.

Assuming that both the borehole pumps (total capacity of
4]m3{hr) are working 24 hrs a day without any breakdowns,

a capacity of some 985m3/day is obtained. Also from the figures
available the water -from KRM has a maximum capacity to supply
40 x 24 = 960 m°/day.

Therefore a possible maximum capacity of some (980+960) 1940 m3fday
is obtained provided that the conditions are ideal.

However, during the dry season the recorded figures at the meter
for the water from KRM is as low as 25m3/hr giving a maximum
capacity of GDGmEXday.

Also, for the borehole pumps to operate for 24 hrs day after
day without breakdowns is not possible. Therefore a conside-
ration must be given to the case when only one borehole pump

1s operating (2§ m3/hr) and the KRM is supplying water in the
dry season (25m°/hr).

The total supply is then rendered to only 1200 m3fday instead
of the required 1500 m>/day.

Also as shown in the next section the inadequacy of the storage
capacities can bring about a shortage of water to the consumers.
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ADEQUACY OF THE PRESENT STORAGE CAPACITY

In theory the total storage capacity is as follows:-
(a) Main Reservoir - 1135 m°

(b) Clear Water Tanks (Treatment Plant) - 495m
(c) Clear Water Tank at boreholes - 90m3

(d)  Tank at Prison - 230m°

3

As described in the preceding Sections none of these storages
could be utilized to full capacity due to the following reasons:-

(a) Main Reservoir - Does not fill up to its full capacity

as records show. Estimated average capacity for this

is about 480 m3.

(b) Clear Water Tanks At Treatment Plant

The new tank does not fill up and only about 150m3

storage 1s expected, bringing the combined total to
some 200m3 for both the old and the new tanks.

(c) Clear Water tank at Borehole
This can be considered to store to its full capacity
of 90m3 only when the pumping is adjusted.

(d) Tank at Prison

This does not fill up to its full capacity and also
this does not serve the town.

Hence it is obvious from the foregoing that the maximum storage
capacity expected from the whole system is ??Dm3 AR LTS
constitutes a storage for about 3} or only 7 hrs supply for a

18 hrs day, considering a negligible demand at night for some
6 hrs.

However,the standards stipulate that the storage should meet
the following capacities:-

Balancing - 8/12 hours supply
Breakdowns - 9/18 hours supply

It can be seen therefore that the storage is not enough for the
system.



/.0.

8.0.

ADEQUACY OF WATER SUPPLY FOR THE NEAREST FUTURE

From the data available following are the immediate requirements
for the connections to the water supply line for which applica-
tions have already been made.

(a) Pan Food Factory - 45m3fday
(b)  Fisheries - 135m°/day
{e)r Prison - QDmafday

(d) Naivasha Girls School- 45m°/day

(e) National Housing
Corporations Site and:

Service Schemes - 45m3fday
(f) Hospital - 45m3fday
(g) Kabeti Estate - 45m?day

TOTAL 450m°/day

It is expected therefore that the total average daily demand
will increase to some 2000 m3fday in about 6 months.Reference
is made to Page 13 of the 1975 Report where the projections
were given for the year 1980 - 14?5m3/day and the year 1990-
3090 m3/day. If a straight forward linear interpolation is
carried out an increase of some 300m3fday was stipulated,

but the actual fiqures sho. that the demand was underestimated
for 1982.

ADEQUAEY OF CAPACITY OF WATER SUPPLY IN THE NEAR FUTURE

When the two boreholes (which at present are ready but not
yet installed with pumps) are functional in the near future,
it is estimated that another 980m3!day would be added to the
water supply.

Hence this should be sufficient to cater fﬂr the whole town as
the total would then be 980+380+960 = 2920 m /day, as compared
with the actual present demand of some 1530 m fday, and some
2000 m /day in the nearest future.
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ADEQUACY OF STORAGE CAPACITY IN THE NEAR FUTURE

Storage capacity of at least 200053 will be required within

6 months, but only 770 m3 are available, as shown in the previous
sections. Also since the storage Tank of 1,500 n|3 as recommended
in the 1975 Report has not yet been constructed to jts correct

- capacity this has inadvertently increased the supply of water

without providing for an equal storage area.

QUALITY CONTROL OF WATER AND TREATMENT

Treatment Plant

Regular water analysis is being carried out at the Treatment
Plant and the average dosages of chemicals used are as
follows:-

ALLUM - 30 Kg/day
SODA - 15 Kg/day
CHLORINE - 3 Kg/day

There does not appear a significant variation of water
treatment dosages for the dry season and rainy season

with the quality of raw water changes in the KRM which
1s expected to vary in quality seasonally.

Borehole Water

No treatment is being carried out as yet but chlorination is
expected to take place soon.

No water analysis for the borehole water is carried out
regularly.

Water at Main Reservoir

Neither water treatment nor analysis of water being used by the
consumers is carried out at this point regularly to assess
the potability.

PRESSURE TESTS IN PIPES

No equipment for testing the pressures in the pipes exists
at the water works.
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MURANG'A WATER SUPPLY

l.1. INTRODUCTION:

This section of the report deals with the technical
aspects of the water supply and distribution systems,
comprising: -

(a) Intake

(b) Treatment works

(c) Pump house and pumping plant

(d) Rising main

(e) Storage

(&) Distribution

Reference has also been made to the Final Design Report
by the Consulting Engineers, M/S Howard Humphrey'!s and
Sons (EsA.). Chémical analysis has been carried out on
raw water samples taken from the river at intake, and on

treated water samples taken from random taps in Town.

1.2, INTAKE

As recommended in the Final Design Report, a sump type
intake chamber was constructed on river Kayhwe, a
tribﬁtnry of Maragua River, Approx. 5 Km along Murang'a -
Mugoiri Road. The river'!s catchment area, and the
catchment areas of the tributories to Kayahwe river, are
largely on the rural areas to the south-eastern slopes

of the Aberdare Mountains. The ridges are densely
populated by small scale farmers majoring in Tea
Plantations on high altitudes and Coffee plantations
elsewhere. While the farmers have dﬂnellittle to prevent
soil erosion, effluent from road culverts cut through the
slopy land eroding large quantities of soil into the
rivers. Raw water is therefore characteristically turbid
throughout the year with turbidity being excessively

durineg the rainy seasons,

lhe intake is located approximately 100m below a confluence

ot two rivers on a relatively flat river valleys., During
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the rainly seasons, the silt-laden waters break the banks
and deposit mud, stones and broken sticks into the intake
chamber and clog it. The 200mm dia. bitumen lined steel
pipe from the intake structure to the I'reatment Works is
similarly blocked by mud especlially at the section below
the overflow chamber, where flow velocities slacken,
It was also noted that the intake chamber was constructed at
the upper end of a gentle water fall. Excessive turbulance
ol the water at intake was observed, and this indicated that
water entered the intake chamber with maximum silt-loadinge,
1% appeared, therefore, inevitable that clogging of intake
chamber and the pipe had to occur. This phenomenon was observed
about two months after commissioning of the Works and has yet

to be resolved,

The District Water Officer has alternatively constructed a sump
type intake chamber at the end of the Posho Mill channel, from
which water flows by gravity into the coagulation tanks through
2No. 100mm UPVC pipes Dosing arrangements have bemn adjusted
to suit. This arrangement was made possible by the Posho Mill
owner shutting off flow to one of his two mill turbines alter—
natively in order to maintain adequate flow to the new intake
chamber. He expects compensation for his 'generosity! from the
Ministry of Water Development. While the latter construction is
temporary, it was observed to be effective. The permanent one
was found to be continuously blocked. An opinion was, therefore,
formed that the intake chamber and the gravity mains to the
treatment works have to be re-designed if a permanent solution

to blockage problems is to be realised,

TREATMENT WORKS

The treatment works comprises:
- 4 No. coagulation basins

2 No horizontal flow Sedimentation Tanks.

— 3 Noe. Rapid Sand Filters.
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- 1 No. clear water tank.
- 1 No. Washwater tank

- A pump house,

-~ Administration Building

- Staff quarters.

The works are relatively new, having been commissioned in 1980,

Construction was completed to good quality and apart from

normal cleaning therce are no repairs required to-date,

Construction was carried out closely in accordance with the

. recommendations contained in the Final Design Report,.. .The

operator's office, Laboratory, Toilet Facilities Chemical

Storage and dosing facilities are in the administration building

Alum, soda ash and tropical chloride of lime are stored in
sufficient quantities for one month operating requirements,
There are holding Tanks with mechanical stirrers in duplicate
(one duty and one standby) for all the three chemicils. Dosing
is carried out by electrically operated dusing pumps (one duty
and one standby) from the respective holding tanks to thei

point of application,

The dosing pumps require constant maintenance especially by
removing soda ash and alum fine particles which coat the pumps

internally and may choke them,

According to the operator, pumping of the dosing chemicals
could have been avoided by constructing holding tanks on
higher altitude such that flow of the chevmicals into the
works would have been by gravity. This would have minimised
dependance on qualified pump fitters and on electrical energy

necessary to get the pumps working,

SEDIMENTATION

Flocculation process is obtained by use of mechanical paddles
clectrically operated. . 'his method was prefered to a baffle
wall system in order to achieve better tlocculation results,

having consisdered the annnal variations in raw water quality.
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Each sedimentation tanks has a flocculation chamber in two
compartments in which the electrically operated paddles are

installed. The rotational speed of the paddles is varied to

obtain the best flocculating conditions.

As mentioned above, 2No. sedimentation tanks were constructed

and a space left for one additional tank in future. The capacity
of each tank was designed to be 330m3, and, when one tank was
being washed, a surface loading of the 16.0m x 7.2m tank was
approximated to be l.8m/hr. Further th this, allowing for

sludge depth of approximately 750mm, a detention period of

-
k]

hours at maximum flow was obtained.,

A record obtained from the water officer indicating the daily
monthly average for a period of 12 months gives the quantity
of water pumped in 16 hours average pumping period as 14D?m3 per

day. The following observation is noted:-

- Design capacity of each tank = 330m3 ——————————— (1)
- Quantity retained i1in each tank

when the other is being washed = 16,0 x 7.2 x 1.8=207m3--(iz
~ Average quantity observed to pass through

tanks over 12 month period taking 16 hours

average operation period and 3 hours detention peraod,
= 1407 x 3/16 = 164m° Jo—c—eeeeee (iidi)

From (i) & (iii) above it can be observed that the tanks are
operating at 40% the design capacity and from (i) and (ii) at 63%
design capacitye.

RAPID GRAVITY SAND FILTERS

In the final design, a provision was made for 4 No. filter units;
3 No. units to be constructed in the first phase, and 1 No. unit
to be constructed in the next phase. The following observation

was noted on the 3 No. filter units already constructed:-

- Desien flow on 16 hours operatineg period for 3 No. filter
units each 2.25m~ at filtration rate of 4.38m/h =

L oxR Xl 225, 36



1.6

19,

1638 = 25?6m3/day ———=f1)

- Ditto but for 2 No. filter units at
filtmation rate of 657m/hr when one filter
is being washed =160 x 2 x 12,25 % 6.57
S R SR
- Average monthly daily quantity for
12 months = ldD?mS/day —————————— i)

[herefore, operating capacity can be observed to be 57% of

design capacity.

Backwash of the filters is carried out every three days. While
this may sound to be too frequent in view of the amount of
treated water used in the exercise, the quality of raw water
necessitates this frequency of maintenance to keep the filters

at the desirable operating conditions.

CLEAR WATER TANK

The tank was constructed in reinforced concrete and has a

3

design capacity of 361m estimated to be 1% hrs storage
demand at 1995. Presently the tank's capacity is equivalent
to 4 hours storage.

(i.e. 361
1407 x 16 = 4 hours)

Pumg House and PumEing Pl ant

The high 1ift pumps for pumping water into supply were housed
1in a separate pump house at the lower end of the site.
Installation was made of 2 No. electrically driven pumps

(1 duty and one standby), and 1 No. diesel operated pump to act
as standby in case of electrical power failure. A space was
left for installation of a further electrically operated pump
in the future, 311 in accordance with the final desirn. There
Ls also a standby diesel cenerator of sufficient capacity to
operate the chemical dosing equipment, the filter air blowers,

the surpge vessel comp essor and site lightinge,
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The pumps installed are rated at 13m° per hour, and, consideri
an average pumping period of 16 hours, ahead and pump losses,
and a monthly daily average amount of water pumped to be

1407m° per day, the pummp efficienty is approx. 67%.

Lol Wash Water Tank

This was constructed with reinforced blockwork walls and

-

a reinforced concrete roor and floor. It was designed to

m°® is

(L)

have a capacity of 120m° of which approx. 3
available for site water. TIhe tank is situated at a hich point

in the site such as to provide the head to backwash the filters

The water officer did not have a record of the amount of water
used in washing the filters nor did he record the amount of
water used on site. However, from the record of daily water
pumped and the daily supply for a period of 12 months from
March 1981 to February 1982 a descrepancy of daily monthly
average of lSSmS/day 1s observed. This may be accounted for

as the quantity used at treatment works for backwashing filters,
quantity for site use, and as the residue at storage tanks

and i1n the pipes after supply to the eonsumers has been made.

1.8 RISING MAIN

&
] s

The treated water from the clear water tank is pumped to service
reservoirs at Maragi and Kiharu. The quantity is measured

at the treatment works by a master meter.

1 No. 200mm UPVC main was laid from the treatment works to
Maragi and 1 No. 150 UPVC main from Maragi to Kiharu. Ductile
iron pipes were laid as per requirements of the head. The
pipelines were designed to have maximum flow of 131m3/hr and
73m3/hr respectively at an average velocity of l.l6m/sec. for
a 16 hour day. Connections to both tanks respectively were

made in accordance with the ffinal designe.

l'he pipeline route tollows Murangta — Mugoiri road, close

to the road reserve boundary. It was, however, observed that
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the pipeline is on the high road embankment and about a metre
away trom the face of the road cuttine. This being a red
coffee soil zone, the stability of the bank is questionable

during ‘rainy -seasons, and in the everyday use of the land by the

peasants and their animals.

There is therefore a possible danser of eroding the pipe cover,
and, at one section approx 2 km from Maragi, the pipe was
observed to span across approx. lm wide gulley. This is
undersirable, and while efforts should be made to contain minorp
Land slides and erosion along the pipeline route, it is advisable
that the future rising main be laid on the lower bank of kthe
road.

The pipeline was otherwise laid in accordance with the standard
specifications recommended by the consultants, Pipe bursts

were recorded two times in six months,

STORAGE RESERVOIRS

Maragi reservoir was constructed next to Maragi Primary School.

It has a capacity of SSDm3

capable of meeting the present demand
for 6 hrsJ full. There is also Kiharu reservoir which

had besn existing before the new scheme was constructed. This
tank was being fed from Mathioya dam but the supply was
discountinued when the new works were completed. Mathioya supply
can still be operated in case of need but at a .much higher

operational cost then the new scheme.

As mentioned earlier, on, Maragi and Kiharu tanks are inter-
connected through 150mm diameter UPVC pipe. At Maraci
reservoir, provision was made in the design for a future
identical reservoir to be constructed. The pipework was so
arranged that the future extension of the reservoir and
duplication of the rising mains can be readily accommodated.
3 and ?.""Om3

respectively, constructed betore the new scheme and fed from

At Kiharu, there are 2 No., tanks of capacity 1140m

Maragua dam, There is a small treatment plant which has

already been put out of operation.
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DISTRIBUTION

i — = — ~ - P

Water distribution was carried out as an improvement to

the previously existing system recommended in the Preliminary
Design Report. A new 150mm gravity main was laid from Kiharu
Service Reservoir to the Centre of the townm along the
opposite side of the existineg 100mm main. It was cross—
connected at three points to the existing main so that both

mains act as an intergral supply main.

l'here is a break pressure tank in town which after receiving
water from the new mains, in turn, feeds the lower lying area
of the towne. The higher area or the town is fed by a main
by-passing the break pressure tank, and, the distribution
system was strengthened by a 75mm ring mmain as recommended

in the Preliminary Design Report.

Another 200mm dia gravity main reducing to 150mm and 100mm
starts from Maragi reservoir and feeds the areas in the
vicinity of Mukuyu Market including Mjini, Mumbi Estate and
all the areas to the South of Nairobi Sagana Road. 100mm
main terminates at the further end of Mumbi Estate, where

1n future a service reservoir shall be built to serve the

areas further east.

There are 1139 No. cnﬁnectinns in the town. If each connection
1s estimated to serve > No. persons (including Institutions,
and the hospital) then a population of approx. 6,000 persons
can be considered to be adequately served with water. This
leaves approx. 9,000 persons to be served. At a glance it is
noted that upper Zone of St. Marys has no supply. There are no
technical problems in supplying the area as it can easily be
served from a new tanks connnected to the 150mm mains from
Maragi to Kiharu. Distribution network for this is yet to be

designed.,

It was further observed that Muranct!a Town was recently elevate
to Municipal Status. Town boundaries shall be extended to
include further rumal areas, the population ficure of which

is not vet available,



I'he new populations will be required to pay rates to the
Municipal Council and will in turn require Council services
including Schools, Roads, Water and Dispensaries. There are
no planned water distribution schemes to the proposed new

A'€aS .

Industrial plots are located to the east of the town next to

the existing sewage treatment pond.

The District Water Officer confirms that funds have been
requested from the Ministry of Water Development to have water
reticulation extended to the new Industrial Area. [f the
funds are sanctioned, construction shall be expected to be

eXecuted by Ministry!s direct Labour Unit.

I'he proposed new sewage treatmenb works are expected to be
built close to the Railway Station. Water distribution to
the works has been suggested in the Preliminary Desiegn but

a design has not beed finalised.

Further observations have revealed that Mjini Estate is
undergoing a face lift. Construction of roads, sewers, surface
water drainage and water reticulation is underway. When sewer
connections are made to individual plots, a hisher rate of
water usage shall be expected. The water demand is however
adequately estimated for in the desien and shall not adversely
affect the supply.

MAINTENANCE AND OPERATIONS

Murang'a annshiE wateE_SuEglx Personnel

There are 15 No. Mmaintenance staff attached to the township

water supply project. A list of their names, training and

experience is on page 5 of the questionnaire. Of these, it can

be observed that 33% have had some training in water works, while

only one appears to have had adequately long experience. Shortace

or adequate number of relevantly trained and experienced staff
can probably explain why repair to a pipe burst on the mains

takes 7 hours on the average instead of a maximum of 3 hours.
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CHEMICALS, TOOL5, SPARES AND FITTINGS

There does not appear to be a shortage of water treatment
chemicals, (i.e. Alum sulphate, Soda Ash and Tropical
chloride of lime). According to the water officer and the
record obtained at the Treatment works, 400kg of Alum,

250kg of Soda Ash and 5kg of Tropical chloride of lime are
required daily for the works. All the chemicals are readily

available at Thika, Magadi and Nairobi, respectively.

The water officer reports that the necessary tools for all

kinds of repairs are available within their stores.

Their biggest problem . 4is unavailability of spares and
fittings., Experience received from water schemes under
constructions within Nairobi area confirms that spares and

fittings have always been a cause of delay to water contracts.

Some of the spares and fittings are manufactured locally but

- the demand seems to be higher than supply. As regards to .

imported fittings and spares, the red tape involved in the

importations can, at times be responsible for the shortages.

Looking at the type of pipes used in the project, there arc
UPVC pipes, asbestos cement pipes ralvanised pipes and bitumern
lined steel pipes = all of which require different kinds of
spares and fittings, It would have been possible to resolve
the problem if specific types of pipes were used for specifi:
projects, but considering the developmental rate of new and
more economical materials, and until the country is able to
meet its demands from local manufacturers, problems in spares

and fittings can be foreseen to last much longer.

MAINTENANCE COST

Maintenance cost of the works was reported to be approximately

-~ KShs. 100,000.00 per month. Revenue from water sold.to

consumers averages KShs. 80,000.00 per month, at a cost of

KShs. 1.50 per cubic meter. 4. Ministry, therefore, subsidises
the operational cost to the tune of approx. KShs. 240,000.00 pe:

dIlTTLLIT o



It has been noted that the new Municipal Council wants

to run the water supply. The Council is newly instituted,
and while it is still struggling with its "teething" problems
it cannot be easily foreseen how a smooth transition will

be effected. Financial and personnel problems shall be

the major set-back,
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MURANG'A SEWERAGE AND STORMWATER DRAINAGE

1.0  INTRODUCTION

'his evaluation (hereafter refered to as "the study") and
subsequent impact on future recommendations as 1laid out for
the existing sewerace works for Murang'a and their main-
tanance are 1n a rorm ot elaborations on the previous
Cowiconsult's "MURANG'A SEWERAGE AND STORM WATER DRAINAGE
PROJECT - Preliminary Design and Master Plan - 1976 "(here-.
arter rerered to as the "1976 Report)".

The 1976 Report orfers racher thoroush recommendaticns
according to the situation prevailing in 1976 in form or

Phuase No. 1 and No. 2.

However, a further evaluation carried out in depth, in May
1982 by BER indicates that the current situation is some-

what » different as compared to that of 1976 and its proje-
ctions due to several reasons as set out in the following

sections.

For obvious reasons comparisons will be made between conditions
prevailing in 1976 (as laid in 1976 Report) and at

present_And for future planning and implementation it is

found convenient that reference be made to the 1976 Report.
Also for the purpose of perusal of this study, it is envi-
saged that thls study should be read in conjuction with 1976

Report for Fin details to complete the picture.

2.0  CONDITION OF THE EXISTING SEWERAGE SYSTEM:

The condition of the existing system has deteriorated to a
stage where a remedy is required in the nearest possible

future details of which are as described in the EnllawLnu
sections of this studv.
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Amongst the most important factors for the prevailing
deterioration of the system 1s simply and inadvertantly

the "Overloading Factor" of the existing ITreatment Plant

and to a smaller extent the maintenance of the system due

to absence of equipment. following therefore are the obser—

vations made during the study.

2k

Phase No. 1 for the Sewerage system as recommended in 1976
Report ror implementation and commissioning circa 1979 has
not been realized to date. This has created an anticipatory
Planning and implementabtion of other reticulations and
connections (legal or otherwise) to the existing sewerage

works since after the 1976 Report.

/e

Whilst improvements by way of connections to the existing
sewer have been attempted in good faith to bring about
improvements for the populace, this has had an opposing
effect of clogeing and overloading the sewers as evidenced
by the data obtained by this study.

2e3e
Another reason is that since 1976 Report the population of

the town has increased from 7900 to some 15,000 at present.

E! 41
Furth¢r, due to the increase in water consumption brought
about by the completion of the water supply project for the

town the sewage flows have now increased proportionately,



28,

2.5
No remedial measures in improving the flow capacity or

treatment capacities have been carried out since 1976.

Foregoing are amongst the most important reasons for the

prevailing undesirable conditions for the sewage system,

DESCRIPTION OF EXISTING SEWAGE WORKS

The existing sewage works cover mainly the town centre,

Mumbi Estate, Mumbi Girls School and the District Hospital.

[he ,surrounds of the town centre are self catered ror by

way orf individual Septic Tanks, Soakage Pits and Pit Latrines.

As described in the 1976 Report and confirmed by this study
the existing sewerage works are at their basic minimum in
the form of branches of mainly 150mm and “230mm concrete
pipes and a Trunk Sewer of 230mm diameter, culminating in a
Waste Stabilization Pond which further has an outlet to

percolation trenches in form of "fork type" radial arms.

The study shows that the condition of each individual compo-

nent of the system is as follows.

Jel

Connections:

Most of the individual domestic connections are of the correct
size. No problems appear to be encountered due to size, but
the problem focuses more on the quality of discharce from
these connections in way of insoluble materials such as maize

cobs, newsprints and evenm bandages from the District Hospital.



Jack

e
De o~

?-ia_nhnl es:

Quality of construction and design of these are of cenerallv
acceptable standards but certain manholes create bottle-

necks whereby clogging the major systeme,

Some of the manholes are spaced at longer distances than
acceptable (i.e. 00 metres) inconveniencing the rodding
‘wiren jammed, whilst others have .rough.beddings .preventing....

rree flow of suspended or insoluble matter.

"y

-
< D

Branch Sewers:

—g—

these are generally in good condition as problems of leakages

have not been reported (A thorough study of this could not
be carried out as the pipes are buried in the ground).

Problem area for this is however due to the fact that some
of the branch pipes are of inadequate diameters to accomo-
date "peak flows" of half capacities as is the acceptable
standard. This has an effect of preventing the escape of
Hydrogen Sulphide (which is part of the sewage in form of
gas) to the atmosphere whereby a chemical action occurs
creating Sulphuric Acid as the deteriorating factor for the

concrete pipes and also rapidly turning the sewage '"septic!,

304

Epunk Sewer:

The Trunk Sewer 1s 1300 metres long and 230mm diameter can-

crete pipe leading to the Treatment plant.

It was not possible to inspect the condition of the Trunk
Sewer as this would have involved stopping of the whole

system for the period of inspection.
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However, 1t 1s feared that a major blockage may occur in the
near future due to "overloading" of the sewer shown by cal-
culations carried out.

2e)

Treatment Plant:

lhis comprises of a Waste Stabilization Pond of 60 metre
diameter and an averace depth of 1.5 metres with screens,
an Inlet with a Scum Board and an Outlet to. the "percolation

trenches?",

L P

5
Inl

At the Inlet there are Open Inspection chambers with a

..].
C

g

L

F

screen in form of a grille to curtail the advent of obj~-
ectz over 25mm O/A dimensions. This further dischargzges into

the next chamber, the purpose of which is to trap the arit,

These are generally in good condition but a need for provision

of covers to the chambers is considered essential.,

From the data collected it appears that these are cleaned out

at regular intervals.

3e5¢2

Scum Bﬂarq

The Scum from the sewage is removed here,

Je5.3

Waste Stabi%iﬁatinn Pﬂnq:

After removal of the Scum via the Board the raw sewage percolates

down into the Pond for required reduction of Biochemical
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- ~Uxygen demand byua biDngiEal'pTﬂEESSfﬂf“algﬂl photosyvnthesiss==u

Normally for this BOD reduction to occur a minimum Retention
period of 50 to 70 days is accepted as an empirical value
for some 00% reduction of the BOD. -

But from this study it appears that neither the process of
algal photosythesis for transfer of oxveen is occuring (as
indicated by the absence of algae on the surface of the Pond)
nor the minimum Retention Period for the reduction or BOD

1s being achieved due to the reduction of the retaining
capacity or the pond by rormation of the siudge depth of

some 00cm,

This can be seen from the calculations laid out 1in section
No. « Also from the next section it is apparent

that the effluent is nearly in form of raw sewage.,
The absence of sludge removal, sludge drying beds and matu-
ration ponds (further process for disinfecting the ef fluent

by destroying pathogenic bacteria and virus) were noted.

Note: Perhaps the Maturation Ponds were omitted in t he

original design due to the presence of the percula-
tion Trenches which were supposed to disinfect the
sewage. However, these are not functioning as seen

in the next section).

3e544
Outlet:

Outlet is via an open Inspection chamber somewhat similar to
the Inlet. As far as the flows are concerned this appears

to function well except for the quality of the effluent



which appears to be the same as that of the raw sewace

entering the Pond. e

3e5e5

Percolation Trenches:

The original purpose of these trenches was to let the erffluent
from the Outlet flow into the Percolation Trenches “or the
purposes of soakage to the zround (and perhaps as described
earlier for disinfection) and slowly to Morare River in form

-

of acceptably treated Sewace.,

However, the study shows that this is not taking place and
the erfluent by-passes the trenches and flows straight into
the river due to overloading of the trenches. This intro—
duces considerable health hazards to the populace downstream

of the river.

1t can be judged from the foregoing that the Treatment Plant
while appearing to serve its purpose is failing in its main
function of treatinc the effluent being discharded into the

river,

4.0  EXISTING MINOR TREATMENT WORKS

The existing minor Treatment Works comprises of septic Tanks,
percolating trenches, Soakage Pits and, Pit Latrines installed
for individual housing estates (e.ge. Mukuyu) and other insti-

tutions (e.g. prisons),

No major problems have been reportedly encountered with
soakage Pits and Septic Tanks except that some means of
emptying these must be considered to enable them to function

to the desired standards.,
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6.0

wapproximacely-3 5% -increase in .loading.of .the present. Irunk,. ..

With Pit Latrines there appears to be a problem with foul
ocdours and some health hazards., It is envisaged that
sooner or later these conditions will have to be improved bv

way of connections to a better system.

PRESENT CONSTRUCTION OF NEW RETICULATION SYSTEMS:

At present the construction of the sewer Reticulation system

is well advanced at the site and services scheme at Mjini

~~-Estate 1s supposed-to be completed in August/September.1982. .

This scheme is to cater for some 2300 persons with sewage

quantity discharge of some 104m-/day. This constitutes

sewer in the near future,

MATNTENANCE AND OPERATION OF EXISTING WORKS:

The findings of this study show that this is also a problem
area as far as equipment and manpower are concerned for pro-
per regular maintenance and operations. The study attributes

this to the following:

0.1

There are no means of grit removal, and desludging of the

present works,

6.2

Except in the Municipal Offices there appears to be no ade-
quately qualified personnel to execute the field work except
where recular roding of the branch sewers is concernd. The
number of field workers counted were 2 only, which is consi-

dered rather low compared to the demand of the work.
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Oe 3

Chemical and Biological Tests for the I'reatment Plant are
not taken at regular intervals to enable one to know when
remedial measures are to be taken. Absence of the available
recent data for this is the point in question when new

connections are considered.

COSTS OF MAINTENANCE:
—'—-H“

A provision of maximum of £24 500 per annum is made in the
budget tor maintenance but the rigures for the actual

~O0Sts were not available. Iilowever, it is considered that

—the fugure budgeted is rair or _even low considering the

conditions of the works.,
The figures for revenue for the works were not available.

CHECK ON THE DESIGN IMPACTS OF ITHE EXISTING SYSTEM:

An attempt is made to keep the following calculations simple
as possible as it is not in the scope of this study to
introduce elaborate calculations. For elaborate calcul ations

and their derivations a reference may be madeto the 1976

Report.

PRESENT POPULATION:

Availabe figures indicate that present population of Murang'ta

Town to be some 15,000 people,

PRESENT WATER CONSUMPTION

et

The present water consumption as indicated in the watep supply

study for the same town is some 1400m3/day.
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11.0 PRESENT ESTIMATED SEWAGE FLOWS

This study has shown that there are tutallyr?SS connections
to the existing sewage works. Using an averace of 4 persons
per connection for the sewage flow estimate following is

Ubtaiﬂf}dl

- — Q ; . 3
FLOW 765 X4 0 110808 _ 276m° /day.
1000
where - 110 is the estimated average water consumption

per day per person as an empirical average
accepted fizure.,
O.>5 is the accepted averacge empirical ratio

of sewage quantity to the water consumption.

12,0 FLOW IN THE TRUNK SEWER

An elaborate calculation carried out seperately shows that
the Trunk sewer is at present overloaded, the capacity of

which is calculated at about lSOmS/day.

132.0 CONCLUSION

The present sewage works are not adequate to cater for the

existing connections due to the following:

13.1

- The raw sewage is not being treated properly due to
inadequate retention period because of the size of the
waste stabilization pond and due to excessively high flow

rate in the Trunk Sewer.

13+2
- Health hazards are be+ing introduced due to raw sewagze

rinding its way into Morare River.
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- When a comparison 1s made between the present averace
water consumption of lJDij/day and if 100% of the
people were connected then the tlow should be some
1,120m3fday. However, only E?ij/day flow 1s estimated
at present, constituting only 25% of the population

being served.,

134

- The size or the trunk sewer is inadequate as indicated

~carlier.

3e5
- The new connections from the up and coming housing
estates are likely to introduce unsurmountable problenms
for the near future unless urgent remedies are carried

out .

14,0  EXISTING STORM WATER DRAINAGE

No new major i1mprovements have been carried out since the
1976 Report. It can be safely assumed that the details
of the existing drainage do not vary much from the condition

of the drainage in 1976,

Also since at the time of this study, the long rains (in
March and April) were already past, a new study of the drains
was not possible so that the data as given in 1976 Report

remains without a change,

However, 1t is felt that a presentation of main points from
1976 Report would suffice as a reminder of the evaluation.

These are as follows:-—

(a) Master Plan mainly covers the Town Centre,
Murangt'a High School, Catholic Mission, Mukuyu
Market, Mjini Villace (Eatate) and Mumbi Housing

Lstate toecether with the tuture proposed developments.



GENERAL STUDY OF TRAINING FACILITIES AND ITS
IMPACT ON MAINTENANCE AND OPERATIONS

Construction and maintenance and operations of the Water

schemes in most towns in Kenya has been, and still is,

the responsibility of the Ministry of Water Development.

The Ministry has been training technical staff to man water
projects all over the Country at the training school located

in Nairobi Souce 'C'. The demand for the Technical Personnel

1s much higher than the Ministry can adesquately train, especially
considering the hundreds of new water projects in the Country.

Harambee Institutes of Technology which were recently
developed do also train tecnnicians and craftmen wnho are
adaptably suitable for maintenance of water projects. The
annual turn over from ail the Institutes is hardly 100 in

number - a drop in the ocean, considering the demand.

0f the established contractors in the Country, there are
none who are specifically specialised in the maintenance
of water supply and distribution systems.

It is therefore, a pity that while the Government plans to
provide all the population in the Country with water by the
year 2000, an adequate number of well established and equiped
maintenance force is not being proportionately developed.



BEUSINESS AND ECONOMIC RESEARCH Ltd.

Job Norad/1

HOUSEHOLD QUESTICNNAIRE - URBAN IC

Name of Water Scheme ' Questionnaire No.
Zone
Name of Head of Household#? Sex

A/C NO.

Name of Respondent

Date of Interview :

Nam» of Interviewer

Signature of Field Supervisor

*The respondent must either be the head of Houschold or the wife.



-1-

Soclo-Economic Questions

1% (a) How many people live on this homestead ?

(b). Give details on them below starting with the éldest/huusehnl
head - .

Age | Relationship to ‘head

14. I'
15. '
2. (a) In which year did you settle on this farm/here}
(b) Which district/country did you move from?

3% (a) What is the level of education of the head of household?

*(Insert tick in appropriate bracket) None( ] Primary([ ]
Secondary [ ] Post Secondary [ ]

(b) What is the occupation of the head of household?

Self-Employed: Shop-keeping [  ]market trading( |1 Farming[ !

* Wage-Emoloyment: by local council [ ] central govt. [ ]
Private sector |

Unemployed [ ‘-]

4. (a) Do you own this house [ ] or rent it [ ]2
(b) How many roomas do you have. in the housa?

(c) Which is your most important means of coooking? (Tick ona)
Charcoal Jiko [ ] Paraffin stove [ ] Firewood [ ]
Flectric Cooker [ ] Gas cooker [ ] Otheryfpecify

(d) Whatdo you use for lighting? (T1c) o BYacte o CuRT ]-.1
_Paraffin-Lamps [ ] Gas Lamps [ ] Other ﬁﬁ;& .L;r_‘ ;




* Interviwer to indicate whether type of dwelling is:

Permanent [ ] Semi~-Permanent [ ] or Temporary [ ]

Water Use Questions

Note if Renter go to question 6; Question 5 to be answered by

Owner Occupiers o0alYy. (i.e Quest.5-owner occupiers; Q.G-renters)

& (a)
(b)

(c)

(d)

(e)

(£)

(b)
(c)

(d)

(e)

(£)

(b)

(c) How many debes of water do you think you use per day?

In which year did you install the water connection?
How much did it cost you to inétall'the connection?
Shs Up to 500 [ ] 501=1000 [ ] 1001-1500 [ ] 1501-200
[ ) Over 2000 8hs [ ]
List the main reasons which motivated yuu to install the
connection by order of importance.
(1) ) |
(ii)
(iii) 1
To what extent have you been satified? Very satisfied[ ]
satisfied | ] Not very satisfied [ ] Disappointed [ ]
Is the water tap connection outside | ] or inside your
house [ 1?
If inside: How mzny water taps do you have?
Is the water tap connection-inside [ ] or outside [ag-"]
YGur house?
If inside: How many water taps do you have?
If outside: 1Is it shared with other tenants? Yes sl ]
No [ ] ' |
If shared:how many other house-holds (other than those in
your household)draw water vrom the connection?
How do you pay for your mmnthly water consumption?
Personal/Tenant Account [ ] Through landlord 5 =1]
To what exicoat are your water needs satisfied? Very satis-
fied [ ] ‘Satisfied [ ] Not very satisfied [ ] Disapp-
ointed [ ]
List the four most important uses to which you puat water in
this household.
(1) . o -
(ii)
(117%) i
(iv)
_Ammngjthe;e.usES 'which takés most water?
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(d) How many other households use your conmnection? ( ownar-
occupiers only)

(e) If other households use your connection: do you give

them water as gift [ ] or for sale [ ]? other specify

(£) If sells water: NO¥ npuch do you sell per debe?

8. (a) Do you get a regular supply of water during the day?.
Yes [ ] Sometimes [ ] No [ ] ‘
(b) If No or Sometimes: What time of the day do you usually not

get water? Morning [ ] Mid-day [ 1 Evenings [ ]
(c) During the past week how many days did you not receive

water?

(d) In general how often do you receive water in your taps?
Always [ ] Most times [ 1 50/50 [ ] Rarely [ ] Never[ ]
(e) What do you think are the reasons the Scheme fails to
drliver watexr all the time?
(i)

(11)

(f) What is the quality of water in this Scheme? clear[ ]

| Sometimes dirty [ ] Dixty [ 1]
9. (a) Do you think the disiribution of wate~ to (different types
of consumers in this Scheme is fair? Yes [ poNe' [ ]
(b) Why?
10. (a) Which is your most important sourcz of water when your tap

runs dry? Kiosk [ | Stream/River [ ] Well [ ] Private
Borehole [ ] Rain tank [ ] Walking Vendor [ ] Other

specify
(b) Do you have water storage facilites?Yes [ ] No [ ] Storage
capacity in debes

(c) If not Walking Vendor:Who fetches water? Men [ ] Children [ ]
women [ ] Hired labour [ ]
11. (a) What is the price of water per cubic metre in this Scheme?

(b) On averag e how much do you pay for water per month?

(c) Do you think the cost of water is low [ ] high [ ]
or reasonable [ ] 2

(d)i)Do you have any difficulties in paying for your bills
¥as, [0 oBo L, ]
(ii) Which ?

‘s,  Attitude guestions = L

12. (a) What is the name of your water supply ?

(b) Have vou ever ‘FiEitEdtmE intake and or the treatment



Fs

plant? Yes [ ] No [ 1

13. (a) Have you ever contributed to the water Scheme? Yes [ =]
No [ ] +

(b) If- yes in what form? Financial (other than payment for

water)[ ] Labour [ ] Materials [ ] Attended meetings

relating to scheme [ ] Other specify

14. (a) How much influvence-do you as a consumer have on the running

of the scheme? None [ ] vary little [' ] Little [ ] Sopme
[ ] Significant [ ] _

(b) How much influence does the local community have on the
running of the scheme? None [ ] Very'little [ ] Little
[ ] Some [ ] Sidnificant_[ ]

(c)i. Do you thin'. £hat loczl participation would enhance the

success of this scheme? Yes [ ] No [ ]
* 3%, XL ¥YES how?

—

15. (a) Have you ever noticed people damaging pipes and/or valves?

Yas [ ] Wo [ ]
\») If Yes what did you do?

16. (a) Have you ever come across a burst pipe or leakage?
Yes '[ 1 Mo [ 1
(b) If Yes what did you do ?

17 (a) How well is this Scheme managed? Very well[ ] Well [ )
Poor [ ] Very poor [ ] Don't know [ ]

(b) If Poor how can it be improved?

18. (a) Has any officer discussed with or trained you on how to
use water? ¥Yes [ T Noe [ )
(b) If Yes who?

(c) What did he diséuss/train?

19. (a) Has any officer discussed with/trained you on how to
dispose of waste water?

(b) If yes Who?

(c) Whatdid he discuss/train?

Fa . ] ]
[
5 5
. 2 § o Hhay 1 .'~|, .
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Sqnitatidn

20. (a)

s 5 2
(b)i. What. type of bati:room do you use?

L

What type of toilets do you use? "Wel ]

bucket toilets [ ]

i.Tf use WC: is it connected to : Sewer -

e | ES

Is your toilet private [ ]

Enclosure [ ]

ii Is it private]

Other specify [ 1

Other specifv

Pit latrine |

or Communal [

.]':'-'

Shower [

[ ] or Septic tank

] Bathtub [

] or Communual [ ]

(c) How do you dispose of household ‘waste yater?

(d) How do you dispos

23 .

plot | |

[ 1 Other specify

Jurban counciit

[ 1 Put on vacant land [

On ground off-plot [ ]

2

] Buzrnt [

|

give details on health.

of our garbage?

] Buaried. |

On ground-in

House drainage system
Collected by town

] Composted [ ] Other specify

HEALTH - Following the order of the names given in Question 1

I General Health

Good (G)
Fair (F)
Poor (P)

No of visit t

ties in past
6 months

medical facili+

F

Cases of

EA attacks in
past 6 months -

lcase ofMALARIA

KUHARA /DIARRHS in past 5

months

Cases of

KIPINDUPINDU/
CHOLERA in past
6 months.

]

] Put in open pit

o

Tl

=3 L2 o OO ;=)
T [

He= WLt I
]

LW
L




Household Income and Assets

22. Approximately, what are your family (husband and wife)

earning from occupation or employment per month? :
Up to 500 Shs [ ] 501-10CO[ 1 1001-1500 [ ] 1501-2000 L]

2001-=3000 [ ] over 3000 [ ]

22. (a) Do you own any of the fﬂllbwind ? Agricultural land [ ]
how many acres? Non-Agricultural land [ ] ;

how many acres? Building [ ]

NOTE:If own agricultrual land ask question (b and c¢); if own

buildings ask question d); and if does not own any of the three

go to question/(e) d
(b} which crops did you grow last year (1981) ?

CROPS Estimated quantity in No of bags
Maize [ ] . v
Beans Rl
reas | ]

Vegetable | -]

Other specify

Bstimated quantity in No Kgs

Coffee [ ] |
Tea [ ] =
Pyrethrum [ ]

Suca2r-cane in tons [ ]

Other Specify

(1i) Approximately, How much did you get from the total crop
sales last year (1981)7?
Up to 500 Shs [ ] 50 +1000 [ ] 1001-2000 [ ] 2001-4000
[ 140016000 [ =] ©Over-6000 [ 1]

(c) i. Do you have any livestock on your land ? Yes | ] No [ ]
11. If Yes give number by type : Cattle-Grade Native
Sheep/Goats/Pigs ! Poultry

Iii. What were your livestock sales last year (1981)7?
Up to 500 Shs [ ] 501-10G0[ ] 10012000 [ 1 20 01-.000
[ 140076000 [ '] Over 6000 [ )
(di If have buildings: apprmximdtely, how much did you earn from

your buildings last year (1981) ?
Up to 500 Shs [ ] 501-1000 [ ] 1001-2000 [ ] 2007T-400(
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(e¢) 1. Have yﬂu invested in any business enterprise? Yes [ ]
No [ ]
ii. If Yes Approximately, what were your earrings from business

investment (s) last vear (1981)7?
Up to 500 Shs [ ] 501-1€00 [ ] 1001-1500 [ ] 150 1-2000
[ 1 2001-4000 [ ] 4001-6000 [ ] over 6000 [ ]

24. Household expenditure:

(a) If you rent this house: How much do you pay per month?
Upoto 200 { 1 201 =500 [ 1 501=1000 [ 1 1001=1500 [ ]
1501-2000 [ ] Ovexr 2000 [ ] :
(b) i. Do you pay any school fees? Yes [ ] No [ ]

ii.IfYes; Approximately,how much is the total per term?
Shs. 100- 500 [ ] 501-=-1000 [ 1 1001-2000 [ ] 2001-20C0 [ ]
3001 - 5000 [ 1 Over 5000 [ ]

(c) Approximate'y what aie your monthly expenses on things 1lik

food, lighting. transport .etc.
Up to 200[ ] =203-500 ( ] 501-1000 [ ] 1001-1500 [ ] 150 1-200
[ ] Over 2009 |
(d}iwhat are your other major household expenses not covered

above? — -
ii. Approximately how much do you spend on them per month?

Upto 200 [ ] 201,-500 [ ] 501-1000 [ ] 1001-1500 [ ]
1301=2000 | Jrover=2000" [~ ]

25. Are you able to have a saving from your earnings? Yes [ ]
No [ ]

26. Do you have a pipe and/or tap leakage within your premises
Yes [ ] No [ ]

27. Instructions to inter.iewer:

(a) Please physically check whether there is a pipe and/or
a tap leakage at the homestead Yes [ ] No [ ]

(b) Read the meter on the day of the interview M-

* What is the last meter =-reading at water office M?

Date of meter reading

* * * * * * * % * % " * * k%

% Before you leave the respondent _check through the guestionnaire o
and make sure all the questions have bheen_answered, Do not forget
* _to thank the respondent. . _ ‘ : : 1 *

i

* % k% * % * * * * * * * * % * * % * & % *
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HOUSEHOLD QUESTIONNAIRE - URBAN NC

Name of Water Scheme Questionnaire No.

Zone

Name of Head of Household* . - Sex .
A/C NO.

Name of Respondent

Date of Interview.:

Name of Interviewer

Signature of Fleld Supervisor

L} - -
L L . e

- *The respondent must either be the head qf Household or the wife.



1's

Socio-Economic Questions

' (a) How many people stay in this house?

(b) Give details on them below starting with the eldest/househ

head

Name

Sex

Relationship to head

QO |~ | |1 | [ [N |=a

O
»

10.

o

12, |

13. |

4.

"

15.

(a) In which year did you settle here?

(b) Which district/country did you move from?

(a) What is the level of educﬁtion of the head of household?

*(Insert tick in appropriate bracket) None|

Secondary [ |

Post Secondary [ ]

] Primary|[

(b) What is the occupation of the head of housecnold?

Self-Employed: Shop-keeping [ Jmarket trading[ ] Farming]

Wage-Emnlovment: by local ecouncil [ ]

Unémployed [ -] Frivate Sector [ ]

(a)
. (b)
(c)

Do you

own this house |

] or rent it

How many rooms do you .have in the house?

(d)

Charcoal Jiko |
Electric Cooker [

What doyou use for lighting?

Paratffin-Lamps [

]

]

Paraffin stove |

central govt. |

[ 1?

] Firewood [ ]

] Gas cooker [

Gas'Lamps [

(Tick one!

] Other Specify

]

|

Which is your most important means of coooking? (Tick one)

] Other specify

Blectricity |

]

W ol




Interviewer to indicate whether tvpe of dwelling is: Perﬁanent
[ ] Semi-Permanent [ ] or Temporary [ ]

Water Use Questions

Note If Renter start with Question 6

5. If owner occupier- why have you not installed a connection

at your home~.stead? ( Give reasons by order of importance)
(i)

(ii)

(iii)

6. (a) Which is your most important source of water during
the dry season? Kiosk [ 1 CWP [ 1 Walking vendor [ ]
Neigbbour with IC [ ] River/stream [ ] Well [ ] Other
Specify

(b) How reliable is this source?Always Available[ ] Usually
Available [ ] Rarely Available [ ] Nower Available [ ]

(c) What is the quality of water from this source? clean I ]
/

f Sometimes dirty [ ] dirty.[ ]
(ﬁllf source »s Kiosk or Walking Vendor: What is the price

paid per deb :?

(e)(If use walking vendor go to question(f)) Who fetches water’
Women [ ] Children [ ] Men [ JHired labour [ ]

(i) What is the distance travelled to fetch water? Kms

(ii) How many trips do you make a day to collect water?

(iii) How many hours per day do you spend oOn collecting wate:

(f) How many debes of water are collected per day?

#e (a) Is your source of water during the wet selLson different
from that used during the dfy season? Yes: [ 1 No [~ ]
(b) If yes which is your most important source during the
wet season? Rain Tank [ 1 CWP [ ] ©Neighbour with IC

[ ] Other specify

(c) How reliable is this source? Always Available [ ]

Usually Available | ] Rarely Available [ ] Never Available
[

8. (a) Which are the four main uses of water at this homestead?
(i)

(i1)

(iii)

(iv)
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(b) From the uses given which takes most water? (1) [ 1 (ii)[
) p Y (Lii) [ ] (iv) [
(c) Approximately , How much water do you use per day in

debes?
(d) iDo ynuwggig wﬁter storage facilities? Yes [ ] No ]
(ii) If yes /is your storage capacity in No of debes?
8. (a) If use water from Kiosks (i.e response from Question 2&3)
(1) Do you think the cost of water from kiosks is high [ ]

Yeasonable [ ] o low [ 1?2
(ii) Does your kiosk get a regular supply of water during the
day? Yes [ ] No [ ] |
(iii) If No whichdo you think has more reliable water supply
Kiosks [ ] or ICs [ ]°? |
(b) If use water from _CWP (i.e resnonse from Question 2&3)
(i)Does your (WP|get 2 ragular supply of water during the
gaya Yes [ 1= 8y ]
(11) If np:Which do you thinkhas more reliable water suppls
CWwP [ ] or ICs [ ]?
10. (a) Have you ever noticed people damaging pipes and/or
valves yes [ ] 'No [ ]

(b} If ves, what did you do?

7 &5 o (2) Have you ever come across a burst pipe or leakege?
yesgl "SliNa L )
(b) If yes: what did you do?
12. (a) Has any officer discussed withOL-trained you on how to use
water? Yes [ ] No [- ]
(b) Who ?
‘(c) What did you dis~uss?

13. What do you think needs to be done to enable you install a

water connection on your homestead?

(1)

(ii)




Sanitation

14 -

(a) .What type of toilets do ybu use?
bucket toilets [ ]

Other specify

'.

ii. Is your toilet private Gl b

or Communal [

(b)i. What type of bathroom do you u.-=27?

Enclosure [ ]

ii Is it private]

Other specify | ]

17

] or Communual [ ]

(c) How do you dispose of household «waste yater?

(d) How do.you dispose

15 «

plot [ ]

[ ] Other specify

/urban council

[ ]

Put on vacant land [

On ground off-plot [ ]

[+ ]:Buxrnt: 4

give details on health.

of your garbage?

] Composted [

] Buried :

On ground-in

House drainage system
Collected by town

] Pus in open pit

] Other specify

HEALTH - Followir the oxder of the names given in Question 1

General Health
Good (G)
Fair (F)
Poor (P)

ties in past
6 months

No of visit td Cases of:
medical facili-4

lcase ofMALARIA

KUHARA/DIARRH- in past 5

EA attacks in
past 6 months

months

Cases of

KIPINDUEINDU/
CHOLERA in past
6 months.

it
'

L

LN, & j N = J W W =J M
]




Household Income and Assets

16 « Approximately, what are your family (husband and wife)

earning from occupation or employment per month? .
Up to 500 Shs [ 1 S07-1000[ ] 1001-1500 [ ] 15071-2000 [ ]

2001-=3000 [ | o¥%ex 3000 | ]

17.. (a) Do you own any of the following ? Agricultural land [+~-%]

how many acres? Non-Agricultural land [ ]
how many acres? Building [ ]

HéTE:If own agricultrual land ask question (b and c¢); if own

buildings ask question d); and if does not own any of the three

go to question(e)

(b) which crops did you grow last year (1981) ?

CROPS Estimated quantity in No of bags
Maize [ ]
Bedns LI
Peas ]

Vegetable | ]

Other specify

Estimated quantity in No Kgs

Cuoffee [ ]
Tea [ ]
Ppyrethrum [ ]

Sugar-cane in tons [ ]

Othexr Specitfy

(11) Approximately, How much did you get from the total crop
sales last year (1981)7?
Up to 500 Shs [ ] 50 +1000 [ ] 1001-2000 [ ] 2001-4000
[ ] 4001-6000 [ ] Over 6000 [ ]

(c) L. Do you have any livestock on your land ? Yes [ ] No [ ]
1i. If Yes give number by type :Cattle-~Grade Native
Sheep/Goats/Pigs Poultry

fii. What were your livestock sales last year (1981)?7?
Up to 500 Shs [ ] 501-1000 ] 10012000 [ ] 2001-.000
T 140016000 [ ) Over 6000 [ ]
(d) If have buildings: approximately, how much did you earn frcm

your buildings last year (1981) ?
Up to 500 Shs [ ] 501-1000 [ ] 1001-2000 [ ] 2007T-4000

- - " — o = . s — - - - = - L



e

(e) i. Have you invested in any business enterprise? Yes [ ]
No [ ]

1. IE Yes Approximately, what were your earnings from business
investment (s) last year. (1981)?
Up to 500 Shs [ ] 501-1000 [ ] 1C01-=1500 L ] 150 1-2000
| [ 1 2001-4000 [ 1 4001-6000 [ ] over 6000 [ ]
1. Household expenditure:

(a) If you rent this house: How much &- you pay per month?
Ve ko, 1200 [ ] 209500 { 1 501=1000/ [ ‘1 1001-1500 [ ]
‘ 1501-2000 { ] Over 2000 [ ] | i
(b) i. Do you pay any school fees? Yes P 1 Bo [.]
ii.IfYes: Approximately,how much is the total per term?
100~ 500 [ ] 501-1000 [ ] 1001-2000 [ ] 2001-3000 [ |
3001 - 5000 [ ] Over 5000 [ ] |
{c}“Apprnximately,whaE are your monthly expenses on things like
. food, lightir... tﬁanspzat etc.
Up to 2000 ] 201 =530 [ '] 5C7-1000 [ ] 1001-1500 [ ] 150 1-2000
[ ] Over 2000
(d? iWhat are your other major household expenses not covered

above?
ii. Approximately how much do you spend on them per month?

tp O 200 [ ] 201-500 [ ] 501-1000 [ ] 10071568 [ ]
1501-2000 [ ] Over 2000 Foen]
L Are you able to have a saving from your earnings? Yes [ ]
No: [ ]

* * * * * * * * * * * * " .1 *

. bBefore you leave the respondent check through the questionnaire
and make sure all the nmﬂEtiﬁui_hﬂxi_biﬂﬂ_anﬁﬂﬂﬁﬁg Do not forget

* to thank the respondent. _ *
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HOUSEHOLD QUESTIONNAIRE - RURAL I

Name of Water Scheme Questionnaire No.

\
Sublocation

Sex

Name of Head of Household'

Nalme of Respondent*

Date of Interview :

Name of Interviewar

Signature of Fleld Superviso:

[

X

*The feﬁpgndentfmﬁst either be tha”head of Household or the wife.



1S

Sccioc~Economic Questions

(a)
(b)

How many people stay in this house?

Give details on them below starting with the eldest/househol
head

Name

Relationship to head

L

g

[ ]

G |~ | U e D [N |-

!

O

10,

1S

12,

3.

14.

15.

(a)
(b)

(a)

*(Insert tick in appropriate bracket) None(

(b)

(a)
(b)

(c)

(d)

In which year did you settle here?

Which district/country did you move from?

What is the level of education of the head of household?
] Primary[ ]

Secondary [ ] Post Secondary [ |
What 1s the occupation of the head of household?

Self-Employed: Shop-keeping [ ]Jmarket trading[ | Farming[ ]
=)

Wage-Emnloyment: by local council [ ] central govt.

| Private sector [
Unemployed [ - ]

Do you own this house [ ] or rent it [ 17

How many rooms do you have Iin the house? _
Which 1s your most important means of coocoking? (Tick one)
Chafcmal Jiko | ] Paraffin stove [ ] Firewood | ]
Flectric Coocker [ ] Gas cooker [ ] Other Specify

What doyod use for*lightitg?  (1Tick 6ne) Electrieiry [ ]

Paraffin-Lamps [ ] Gas Lamps { | Other specify

——— R T e (e — e



Interviewer to indicate whether type of dwelling is: Permanent
[ ] Semi-Pz2rmanent [ ] or Temporary [ ]

Water Use Questions

Note If Renter start with Question 6

: If owner occupier- why have you not installed a connection

5
at your home~stead? ( Give reasons by order of importance)
(1)
(ii) 2 :
(iii)
L9 (a) Which 1s your most important source of water during
the dry season? Kiosk [ ] CWP [ ] Walking vendor [ ]
Neighbour with IC [ ] River/ztream o 1 wé&ll . 1 other
Specify
(b) How reliable is this source?always Available{ | Usually
Available [ ] Rarely Available [ ] Never Available [ ]
(c) What is the quality of water from this source? clean [
| Sometimes dirty [ ] dirty [ ]
(%]If source 1s Kiosk or Walking Vendor: What is the price
paid per debg? d
(e) (If use walking vendor go to question(f)) Who fetches water
Women [ ] Children [ ] Men [ JHired labour [ ]
(1) What i1z the distance travelled to fetch water? Kms
(1i) How many trips do yvou make a day to collect water?
(1ii) How many hours per day do you spend on collecting wate
(E) How many debes of water are collected per day?
o (a) Is your source of water during the wet se<son different
from that used during the dry season? Yes . 1 No 1§ ]
(b) If yes which 1s your most important source during the
wet season? Rain Tank [ ] CW [ 1 MNeighbour with IC
[ ] Other specify
(c) How reliable ls this source? Always Avallable [ ]
Usually Avallable [ ] Rarely Avallable [ | Never Avallable
wEt
8. (a) Which are the four main uses of water at this homestecad?
(1) :
(14)
{1Li) ) . s

(1v)




10.

11.

12.

1.3,

(b) From the uses given which takes most water? (i)[ ] f{i3£

(c) Approximately., How much water do you use pééléi; iélv}l
debes:

[d}gnn YGUHWQ%? water storage facilities? Yes [ ] No [ ]

(33 ) T F ges&is your storage capacity in No of debes?

(a) If use water f£rOm Kiosks (i.e response from Question 2&3)

(1) Do you think the cost of water from kiosks is high [ ]
reéasonable [ | oz low | 172
(1i) Does your kiosk get a regular supply of water during th
day? “Yes | ] No [ 1
(iii) If No whichdo you think has more reliable water supply
Krosks! i, 1 6 ICs )%
(b) If use water from _CHP (i.e responze.from Question 2&3)
(1) Does your CWP|get a regular suppiy of water during the
day? Yes { ] Ne t 1
(ii) If no:Which do you thinkhas more reliable water suppl
CWR [ .] er ‘T3 'F} ]2
(a} Have you ever noticed people damaging pipes and/or
valves vyes [ ] .No [ ]

(b) If ves, what did you do?

=

(2) Have you ever come across a burst pipe or leakege?
Yes [ 1Mo L g
(b) If yes: what did you do?

= R

o

on
(a) Has any officer discussed with©OLrtrained yﬂuhhﬂw to use
water? Yed [ =l Bo. [ ]
(b) Who ?

{ec)} What did you dircuss?

=

What do you think needs to be done to enable you install a

water connection on your homestead?

(1)
(11)




Sanitation

1& «  fa) What type of toilets dm'yhu use?

bucket toilets [ ] Other specify

=)

{i. Is your tollet private [ ] or Communal [ ]

" (b)i. What type of bathroom do you use?
Enclosure [ ] Other specif,) [ !

i{Is it private] ] or Communual [ ]

(c) How do you dispose of household waste water? On ground-—in
plﬂt'[ ] On ground off-plot [ ] House drainage system
[ )} Other specify :

(d) How do you dispose of your garbage? Collected by town
furban council [ J]Burnt [ 1 Buri=sd [ ] Pat in open

[ ] Put on vacant land [ ] Composted [ ] Other ‘specifty

|

15 . HEALTH - Following the order of the names glven in Question 1

give details on health.

General HealtH No of visit tJ_Cases of-:
Good

T

' base ofMpLARIA |Cases of

(G) medical facili+4 KUHARA/DIARRH- in past 5 KIPINDURPINDU/
Fair (F) ties in past EA attacks in | months CHOLERA 1in pa
rPoor (P) 6 months | pasﬂfmanths 6 months.

S

un

2

— el
- O W O =l

—h
M

s

i
‘i -

i
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qocio—FEconomic Statusg Questions

o

2%. If have wage—euplovienb: Approximately, Wwhat are youl'monthly
camily (husvand and wife) earnings trom vage employment?

ghs. 100 =300 { ) 3%0I - 500 ( ) 50I-I0CO (¥  100F-1500 ( )
I15¢I -2000 ( ) Over2cco( )

24. (a) Do you own this lznd ? Yes Ry

( b) How many acres of land do you own ? Ll
25 (a) What are your nost important cacsl earning creos?(to be listed
{h)_'Huw uch of each did you ygrow last :
. Season in acres?
: CROP ACRES
Ex 2
Je .
4. B .
(c) ﬁnpfﬂximately how sush of those crops did you sell ; and
- for what value?
Crop Amount sold Value in Shs
Krgs | bags
L
s - !
Do
4 o e e | s

(d) What were your larygest forus of expendlture in cthe production

of those crops and aporoximately how auch did you spend?

Type of CExpediture Coasts in Shs
I o i
2. 4 ' i
L o 2 b
4‘ T - B et e
26. (a) Do you rear aay ol the followin, livrestock or your fara -
and Lf Yea lhow many 71 -
Cabtla:, v, of grade cattle _ No of native/zet carttls

%

m = L1 i - i '
heep/oabis o of grude sheap/.0ats Mo of hative .G

| T S




-6~

Pigs: No of Pigs

o

Poultlry: No of poultry

(b) - How much water does ynur'livestuck consuze  per day in debeg?

Cattie ' SheeP/pigu/Gpatu__ » Poultry

(c; Name the different types of 1livestock products which you

sold last month and the upsioximate value realized,

Livestock product Value :n Shs

Milk in Kgs

Eggs in trays _
Cattle in No.

Pigs in No.

Goats ih No.

Other specify

f

/ ‘ _
27- (a) / Do you own any %»uildings? Yes [0 adSer )

(bﬁ If Yes : Howv much d:d you earn from them last mon'h?

Gp to Shs 300 ( ) 30I =500 ( ) 50 -I000 ( ) 100I-
2600 ( ) Over 2000 ( ) ‘



" I

(e) 1. Have you invested in any business enterprise? Yes [ !
No [ 1
ii. If Yes Approximately, what.were your earnings from business

investment (s) last year (1981)7
Up to 500 Shs [ ]°501-1000 [ ] 1001-1500 [ ] 150 1-2000
[ ] 2001-4000 [ ] 4001-6000 [ ] over 6000 [ ]

'I8.  Household expenditure:

(a) If you rent this house:_How much do yuﬁ pay per month?
200 [ 1 400-500 [ ] 501-1000 [ ] 1001-1500 [ ]
1501-2000 [ ] Over 2000 [ | | ol

(b) i. Do you pay any school fees? Yes [ | Mo (]

ii.Iers:Approximate%thﬂw much is the total per term?
100- 500 [ ] 501-1000 [ ] 1001-2000 { ] 2001-3200 [ ]
3001 - 5000 [ ] Over 5000 [ ]
(c} Approximatel; what ar=- your monthly expenses on things 11
food, lighting. transport etc. Uy to Shs. +
200 1 204-500 (] 5C1-1000 [ ] 1001-1500 [ ] 150 1-200
[ ] Over 2000 |

(d}iwhat are your cother major household expenses not covered

above?
11i. Approximately how much do you spend on -hem per month?

200 [ ] 400-500 [ ] 501-=1000 [ ] 1001-1500 [ 1
1501-2000 [ ] Over 2000 [ ]

L9 Are you ableée to have a saving from your earnings? Yes‘[ ]
No, [ ]
| W W # L | w w L W #r n # W * L
*.Eefure you leave the respondent check through the questionnairas
and make gure all the ﬂﬂﬂ&uﬂmmwﬂﬂﬂ_t:d, Do nc::t fnrqat
* .to thank .the respondent. & VRS . R

L o oy IIr L L # | L] & L - L | L L L | & i i & i
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- HOUSEHOLD QUESTIONNAIRE - RURAL IC

Name of Water Scheme_ Questionnaire No.
. .
Sublocation
Name of Head of Household Sey
- . .A/C:. NO;

Name of Respondent*

Date of Interview :

Name of Interviewer | .

Signature of Field Supervisor

*The respondent must either be the head of Household or the wife.
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Socio-Economic Questions

1. .Ta} How many people live on this homestead ?

(b). Give details on tl'em belcw starting with the éldest/hmusehni
head : -

Name

Age Relationship to head
1. . i -

m-

L8

e | o
4.

s
un
.

(o)

7 dl |
|

B |

o - & I
133000 S N

AL - 1 f
13. g 3
14. - 1
l15. l l

2. (a) In which year did you settle on this farm/here)
(b) Which district/country did you move from?

33 (a) What 1s the level of education of the head of household?

*(Insert tick in appropriate bracket) None| ] Primary([ ]
Secondary [ ] Post Secondary [ ]
(b) What is the occupation cf the head of household?

Self-Employed: Shop-keeping [ lmarket trading[ 1 Farming[

Wage-Emoloyment: by local council [ ] central govt. [ ]
Private sector

Unemployed [ *-]

4. (a}) Do you own this house [ ] or rent it [ 17
(b) How many rooms do you have in the housge?

(c) Which is your most important means of cooocking? (Tick_ong)

Charcoal Jiko [ |} Paraffin stove [ ] Firewood [ ]
Flectric Cooker [ ] Gas cooker [ ] Other Specify 1o
(d) Whatdo you use for lighting? (pyck gna) Electricity [ |

Paraffin-Lamps [ ! Gas Lamps [ ] Other specify




* Interviwer to indicate whether type of dwelling is:

Permanent [ ] Semi~Permanent [ ] or Temporary [ |

Water Usa Questions

Note if Renter go to question 63 Question. 5 to be answered by

. r
Owner Occupiers.opaly. (i.e Quest.5-owner uc;upiﬁf; fllest.6-Renters)

J.

(a) - In which year did you install the water connection?

(b) How much did it cost you to install the connection?
Shs.Up to 500 [ ] 501-1000 [ ] 1001-1500 [ ] 1501-20:
[ ] Over 2000 Shs [ 1 e

(c) List the main reasons which motivated you to install the

connection -oby order of importance.
(L)
(11)
{1ii) _
(d) To.what:.extent have you been- satj:fied? very satisfied[ |
- satisfied [ '] Not very satisfied [ ] Disappointed [ |
(e) Is the water tap conn=2ction outside [ ]ng {nside your

house [ ]2 . :
(£) If inside: How many water taps do you have?

(a) Is the water tap connection inside { ] or outside [ ]

fnur house? - 2t |
(b) If inside: How many water taps do you have?

(c) If outside: 1Is it shared with other tenants? Yes [ 1

. Na | ) .
{d) If shared:how many other huuggi&iﬂth?r than vour

own) draw water from the connection?
(e) How do you pay for your monthly water consumption?

Personal/Tenant Account [ ] Through landlord [ )
(£) To what exkent are your water needs satlsfied? Very satis-

fied [ ] Satisfied [ '] Not very satisfied [ ] Disapp-
ointed [ ]

(a) List the four most important uses to which you put water in

this household.
(L)

(14}
(114)
(Lv)

(b} Among thesa uses which takes most water?
(LIS ST {4 LIS TN Ot L R e LR T o I
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10.

1.

(d)

(e)

How many other householdsuse gour connection? (owner-
occupiers only)

If other household.use your connection:

th
(1) How regularly do you supply‘%%th water? Daily [ ]

2-3 times a week [ ] 4-5 timss a week [ ]

(ii) How much water in debes do they receive from vou in a

d=v

(iii) Dc you g.ve them water-as gift [ ] or for sale [ ]:

(£)
(a)

(b)

(c)

(d)

(£)

(a)

(b)
(a)

(b)

(d)

(a)

(b)

(c)

F

other specify

If sellswater: how much do you sell per debe?

Do you get a regular supply of water during the day?
Yes [ ] Sumetﬁmes [ N L]
If No or Sometimes: What time of the day do you usually

not get watec? M&rning [ ] Mid-day [ ] Evenings [ ]

During the past week how many days did you not receive

|
|

water?

. What do you think are the two main reasons the Scheme fail

to deliver water all the time?
(i)
(ii)
What is the quality of water in this Scheme? clz=an [ ]
Sometimes dirty [ ] Dirty [ ] '
Do you think the distribution of water to different

types of consumers in this Scheme is fair? Yes [ ] No

[ ]

Why?

Which is your most important source of water when there
1s no water from {he Scheme? Stream/River [ ]

Well [ ] Rain tank [ ] other specify
LR huy?wﬂter: How much do you pay per debe?

Do you have water storage facilities? Yes [ ] No [ ]
storage capacity ‘in debes

Wno fetches water? Men [ ] Children | 1 women. [ ]
Hired labour [ ]

On average how much do you pay fur water per month?

Do you think the cost of water is 1mw 1 ]*high’[ ] or
reasonable [ ]?

Do you have any difficulties in Paying your water bills?

Yes [ ] No [ ]



(ii) Which?

Sanitation | _
12. (a) What type of toilets do yﬁu use? WC [ ]Pit latrine [ ]
Other specify [ ] | |
(i) If use WC: is it connected to Septic tank [
(ii) is your toilet private [ ] or Communal [ «)2

. 3

14.

15.

16.

1t

18.

(b) i. What type »nf bathroom do yen us=2? Shover [ 1 Bathtub
[ 1 other specify

ii. Is is private [ ] or Communual [ ]

(c) How do you dispose of household waste water? On ground |

House drainage system [ ] Other specify [ ]

(d) How do you dispos€of your garbage? Collected by market /
area council [ ] Burnt [ ] Buried [ ] Put ir cpen pit
Composted [ ] Other specify [ ]

f
i

Attitude Questions

(a) What is the nane of your water supply?

F
(b) Have you ever visit:d the intake and/or the treatment

plant? Yes [ ] No [ ]

(a) Have you ever Cmntributed'tﬂ the water Scheme? Yes [ ]
No [ ]

(b) If Yes in what form ? Financial (othexr than péymeng for
water) Labour [ ] Materials [ ] Attended meetings

relating to scheme [ ] Other specify

(a) How much influence do you as a Consumer have on the runnin
of the scheme? None [ ] very little [ ] Little [ ]
Some [ ] Significant [ ]

(b) How much influence does the local communitcy have on the
running of the scheme? None [ ] Very little [ ]
Little [ 1 Some [ ) Sigficant [ ]

r(c] 1. Do you ‘think that local participation would enhence

the success of this scheme? VYes ] W e sk i
1¥. IE Yas howd

(a) Have you ever noticed people damaging pipes and/or valves?
¥Yes [ 1 Bo T 1

(b) If Yes what did you do?

(a) Have you ever come across a burst Pipe or leakage? Yes |
No [ ] '

(b) If Yes what did you do ?

{ﬂl How wall ie o4~ o M i e e - e e e L M P THIT | r | it T Y r 1
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13. (a) Has any officer discussed with or trained you on how to use

water? Yes ( ) No ( )
20, (b) If Yes who?

(c) What did he discuss/train?

20. (a) Has any officer discussed with/trained you on how to dispose of
waste water? Yes L.J No L3 | |
(b) If Yes who?__ s WAL
(c) What did he dis-cuss /train? _ X G
21. (a) ‘How has this family benefited from the eva[ability

of water at the€homestead Give 2 major benefits,
(1)
(ady) SRERSE =, o — s

~ ,(b) Which was your most important source of waier before this scheme

= e T T Sl —

started to pravide you: |
+ (if During the I'ry season? River/stream ( ) .Well ( ) Lake

|

(ii( During the Wet season? Rain tank ( ) River/stream ( )

( ) Other ¢ pecify

Wwell ( ) Lake ( ) Other specify,

——

(iii) How reliable were these <Souncta ? Always Available ( )

sometimes Avail. ( ) Rarely Avail. ( ) Never Avail. ( )
| 22. (a) Has the provision of water at the homestead altered the daily
tasks and resposibilities i.e ot the following:

MeniYes ( ) No ( ) if _yes How? #

Women:Yes ( ) No ( ) If Yes How?
.Children;Yes ( ) No ( ) If Yes How?_

(b)How does the person (s) who used to fetch water use up his/her
~extra time as a result of availebility of water at the home-

gtead?




e

1§t HEALTH - Following the ur&er'bf the names given in Question 1
give details on health.

General HealtH No ©of vigit td Cases of: -
Good (G) medical facili4 RKUHARA/DIARRH
Fair (F) ties in past EA attacks in
Pcor (P) 6 months paaﬂfmnnthﬂ

ase ofMALARIA |Cases of
in past 6 KIPINDUPINDU/
months CHOLERA in pas
6 months.

i
=

-
—
e




ol i

_Jocio-Economic Status Questions

25. I1f have wage-emplovisent: Approximately, What are yourmonthly
family (husband and wife) earnings from wage employment?

el

Shs. I00 =300 ( ) 30I - 500 ( ) S0I-I0Q0 ( ) IOOI-I500 ( )
I50I -2000 ( ) Over2000( ). ' |

24. (a) Do you own this 1lznd ? Yes ( ) No L)
_ ( b) How many acres of -land do you own ?

25. Ea) Wwhat are your mnst+im§urtant cash earning crops?(to be listed!
b) __How Much of each did you grow 1a£t 5 Rafvkoba 1in =t

Season in acres?

. =

g GROP - ACRES

i B AL I T N el A= i, LA

2o
4. el S ¢

(c) Avproximately how tush nf ¢hose crops did you sell "4 ., and
*for what value?
Crop Amount sold Value in Shs

. Kgs | bags

e o o - :

3. i
4- = > e

(d) What were your largest forms of expenditure in the production
of those crops and approximately how much did you spend?

Type of Exopéditure Costs in Sﬁq

T, MR |

e e n

Je :

4. L= 5. AR ol -

26. (a) Do you rear any of the followins livestock on your f(arm -
and {f Yes how many 27 |
Cattle: - No, of grade cattle No of native/zeb "cattle _

S T

ﬂhnnnfl‘.n-.i... - — e i . 2 : e s B 2



Piges: No of Pigs

Poultry: No of poultry
ib) - How nuch'wuter does juur li?eétnck consuiae pef day in debeg?
Cattie ' Bheep/piga/Gnaiﬂ Poultry
(c; Name the different types of liventnck products . which you

s0ld last month sand the approximate value realized,

Livestock product yalue in Shs

Milk in Kgs
Egrs in trays

Pigs in No.

Goats in No.

Other specify_

f

. ol
27. (a) /Do you own any buildings? Yes ( )} Ne¢ ( )

(b{ If Yes : How mueh did you earm’ from them last month?

Up  to She 300 ( ) 30I -500 ( ) 501°-I000 ( ) I0OI-
2000 ( -) Over 2000 ( ) :



W

w

oW

 AEL
¥

28.(a) Have you invested in any business enterprise? Yes [ ]
| No [ 1]
(b) If Yes Approximately, what were your earnirgs from business

investment (s) last year (1981)7? |
Up to 500 Shs [ 1 501-1000 [ ] 1001-1500.[ ] 150 1-2000
[ ] 2001-4000 [ ] 4001-6000 [ ] ovexr 6000 [ 1

- 29. Household expenditure:

(a) If you rent this house: How much do you paf per month?
200 [ 3 400-00 { ] 5u1-1000 [ ] 1001-1500 [ ]
. 1501-2000 [ ] Over 2000 [ ]} |
(b) (i), Do you pay any school fees? Yes [ ] No [ ]

(1).IfYes Approximately how much is the total per term? |
100- 500 [ 1 501-1000 [ ] 1001-2000 [ ] 2001-3C00 [ ]
3001 — 5000 [ ] Oyer 5000 [ 1

(c) Approximately whatTare your monthly expenses on things like
food, lighting. transport etc. Up to Shs.
200f ] 2C€--300 ( 1 5¢1-1000 [ 1 1001-1500 [ ] 150.:1-2000
[ ] Over 2000 |

(d}dWhat are your other major household expenses'nut covered

above?
- (1. Approximately how much do you spend on them per month?

200 [ ] 400-500 [ ] 501-1000 [ ] 1001-1500 [ ]
1501-2000 [ ] Over 2000 [ ]}

=30, Are you able to have a saving from your earnings? Yes [ ]

No [ ] _

3I. Do you have a pipe and/or tap leakage within your premises
Yes [ ] No [ ] | | |

32. Instructions to intervicwer:

(a) Please physically check whether there 1s a pipe and/or
a tap leakage at the homestead Yes [ ] No [ |

(b) Read the meter on the day of the interview | M2

* Wwhat is the last meter -reading at water office M’

. pate of meter reading

] * n L, S W * b ] * w w * 'k - % ] w

Before Yﬁu leave the rESPDﬁdEﬁt_ﬂhﬂEK,Lhﬂﬂuﬂh_ﬁhﬂ_ﬂuﬂﬂhiﬂﬂﬂﬂlrﬂ

and makmmwmmmmaﬁd. Do nr.:at fnrqet

. to thank the respcndent.

] * W ] | ® ] 'll' * L W * * N W ] | ] L] k& *




BUSINESS AND ECONOMIC RESEARCH Ltd.

Job NORAD/1
.. INSTITUTION QUESTIONNATIRE - IC
Name of Water Scheme:

Questionnaire No:
Sublocation /Zone

Name of Institution;

A/C No:

Naie of Respondent: Job Title

Date of Interview:

Name of Interviewer

Signature of Field Supervisor



the = b
1. Give a"brief description of institution (ie type)

2. What is the size of the institution by :
(a) Number of users/clients
(b) Number of employees?
(c) Number of buildings?

3)a) How many of the useré/cglj.ents are resident?

b) How many of the employees are resident?

4(a) Is the water connection at this institution inside [ ] outside [ ] or(both)

some inside some outside [ ] of the buildings? '
(b) If both: How many of the buildings have connection inside?
5(a) Which are the four major uses of water at this institution 2

(i)
(ii)
(iii)
(iv)
(b) Which use takes most water? (i) [ ] (id) [ ] (iii) [ 1 (iv) [ ]
(c) Approximately, how much water do you use per day in gallons or debes
(9 i.Does the institution have water storage facilities? Yes [ ] No [ ]
ii. If yes:What is the storage capacity in gallons or debes ?
(e) What is the quadity of water in this scheme? Clean | ] Sometimes dirty [ ]
dirty [ ].
6 (a) i. Dory::au allow non-resident staff to cc:l*lect water from the institution? Yes
L T STo S [ |

1i. If Yes: How often in a week are they free to use it ? Daily [ ] 2-3 times [

4-5 times [ ] Other arrangement specify

(iii) Do you give them water as gqgift [ ] or for sale [ ] ? Other specify

(iv) If sells water: How much do you sell per debe?
(b 1. Do you allow neighbouring households to collect water fram the institution ?

xestir 1SNoV s ] - - -
1il.1f Yes: About how many households collect water froni this institution?

(111l often in a week dre*they allowed to collect water? Daily [ ] 2-3 times |
aweek [ ] 4-5 times a week [ ] Other specify

(iv) Do you give them water as a gift [ ] or for sale [- 1?2 Other specify

(v) If sells water : How much do ycm- sell per debe?
7 (a) Do you get a regular supply of water during the day ? VYes [ ] Sometimes|[ ]
No [ ] : ' |




-

(b) If Sometimes or No : What time of the day du you usually ot get water? Morninc
[ ] Mid-day [ ] Eenings [ ] ' :

(c) DurJ_ng the past week how many days did Yu not receive water'r‘

(d) In general how often do you receive water? Always [ ] Most time [ ) 50/50
[ ] Rarely | ] Never [ ]

(e) What do you think are the reasons the scheme fails to deli ver water all the
time 2 {i}

(ii)
8(a) Do you think that the scheme's water is adequate for yﬂurfneeds? ¥es | ] No [ ]
(b) Do you think the distribution of water to different typeD consumers in this scheme
is fair? Yes [ ] No [ ]

(c) If No Why? S5,
9(a) What is the inditutions average monthly payment for water?
(b) Do you think the cost of water is high [ ] Reasonable | Jorlow [ ] ?
(c) i. Do you have any difficultiegin Paying YOUr monthly water bills? Yes [ ]
No [ ]
ii. If Yes: Which?
10. " (a) Does the institution have any other source of water besidesthe scheme connectis
Yeg s [ ] No [ ] |
(b) If Yes: Which ? Borehole [ ] Well [ ] Stre@m/River [ ] Spring [ ] Dam
[ ] Rain tank [ ] other specify 454 ke,
ii. How often is it used? Throughout the year [ ] Half the year [ ] Only when have
water from the scheme [ ] Rarely [ ] Other arrangement specify ’

111) On average,approximately how much is drawn from this source per day when used ?
gallons or debes

(iv) What is its daily supply capacity? gallons s debes
(V) Is water from this source treated? Yes [& [No: ]
(vi) If Yes: give brief deacriptj.gn". of treatment- process

(vii) Approximately how much per month does it cost you to maintain this system?
Shs

Sanitation and Sewerage Questioms

11.a) i. What type of itoilets do you use? WC [ ] Pit latrine [ ] bucket toilets [
Other specify
1i. If use WC is it connected to sewer | ] or septic tank [ ]2
(b) What type of bathroom do you use? Shower [ Jbathtub [ ] enclosure [ ]
Other (specify)
12.(a) How do you dispose of institution waste water? on ground [ ] Institution

private drainage system [ ] Town council system [ ]
Other (specify)




-

b) If use.private installed system: Give a brief description

ii. Is waste water treated before disposal ? Yes[ ] No [ ]
iii. If Yes: Give brief description of treatment

IV) How much does it cost the institution to maintain that system ? Shs.

(c)i. Does the institution have any problems with the used System? Yes [ ] No [ [
ii. If Yes : Which?

iii) Has the institution found any solution to that problem? Yes [ ] No [Re]
iv) If Yes: Which?

13. (a) How do you dispose of institution garbage? Collected by town /urban counci.l

[ ] Burnt [ ] Buried [ ] Put in open pit [ ] Composted [ ] Other specify

(b) i. Does the institution have any problem with the used system? Yes [ ] No [
ii. If Yes : Which?

—

=

iii. Has the institution found any solution to that problem Yes [ ] No [ ]
lv. If Yes: Which?

14. General remarks on aspects not covered above by the interviewer.
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1. Give a‘brief description of Ainstitution (ie type) * e '

2. What is the size of the institution by
(a) Number of user/clients?
(b) Number of employees?
(c) Number of buildings?

3)a) How many of the user/clygnts are resident?

b) How many of the employees are resident?

Water Use Quesi:ions

4. Why has thelinstitution not installed a connection at its premises? ( Give reasons
in order of importance)

(1)
(ii)
(iidi)

5a) Which is your most .impor®ntsource of water during the dry season? Private pumped
System | ] Kiosk [ JCWP [ ] River/Stream [ J Other Specify

b) How reliable is this source ? Always Available [ ] Usually Available [ ]
Rarely Available [ ] Never Available [ ]

c) If not a Private pumped system: who fetcheg Water from the glven source? Hired
labour [ ] Other Specify

d)i.If use Private pumped system? Give a brief description of the installed system

i i

ii. On average, approximately how much do you draw from this source per day?

Gallons or debes
iii) What is the usystem daily supply capacity? gallons or
debes

iv) Is water treated before it is used? Yes [ ] No [ ]
V) If Yes : Give a brief description fo the treatment process

vi) Approximately, how much per month does it cost the institutiontg maintain this
system? Shs

6.a) Is your source of water during the wet season different from that yged during

the dry season? Yes [ ] No [ ]



River/Stream [ ] Other Specify

Ll

(1) How reliable is this source? Always Available [ ] Usually Available [ ]
Rarely Available [ ] Never Available [ ]

7/.a) Which are the four major uses of water at the institution?

(1)

(ii)

(iii)

(iv)

b) Which of the uses takes most water? (i) i (ii) [ ] (ddd) [ 1 (iv) [

Sanitation and Sewerqg? Questians

8 .a) '. What type of ‘toilets dgo you use? Pit latrine [ ] bucket toilets [
Other specify

(b)  What type of bathroom do you use? Enclosure [ ] Other [ ]

Specify
9 .(a) How do you dispose of institution waste water? on ground [ ] Institution
private drainage system [ ] Town council system [ ] Other Specify

b) If use. E:r:wate installed system: Give a brief description

_m_

1i. Is waste water trezgted before disposal ? Yes[ ] No [ ]
iii. If Yes: Give brief description of treatment

IV) How much does it cost the institution so Jgaintain | this system ? Shs.,

(c)i. Does the instituion have any problems with the used systam? Yes [ ] No | [-
ii. If Yes : Which?

iii) Has the institution found any solution to that problem? Yes [ 1SNt T ]
iv) If Yes: Which?

10. . (a) How do you dispose of iI'lStitL'ltiGI‘!_l garbage? Collected by town /urban counci.l
[ ] Burnt [ ] Buried [ ] Put in open pit [ ] Composted [ ] Other specify



(b) 1. Does the institutic:-n have any problem with the used system? Yes [ ] No |

ii. If Yes : Which?

iii. Has the institution found any solution to that problem Yes [ ] No [
Iv. If Yes: Which ?

11- General remarks on aspects not covered above by the interviewer.

B i e— —
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1. Give a brief description on the nature of business : e -

2.a) What is the size of the business firm by :

(1) Number of employees
(ii) Number of buildings on the business premises

(iii) Annual turnover in Shs
(b) What are the number of years the business has been in operation?

(c) What are your expansion plans within this coming year if any?

3. a) What are the major 4 uses of water in this firm?
(1)

(1i)

(iii)

(iv)
(b) Which use takes most water? (i) [ ] (i) [ ] (141) [ ] (iv) [ ]
(c) Do you allow the employees to collect water from the business connection? Yes[ ]
No [ ] '
(1) If Yes: About how many households draw water from the connection?
(11) How often in a week are they allowed to draw? Daily [ ] 2-3 times a week [ 1
4-5 times a week [ ] other .arfangement (specify)
(1iii) Do you give them water as a gift [ ] or for sale [ ]?

Other arrangement specify

(iv) If sells water: How much do you sell per debe?

(d) Do you allow other business concerns to draw water from your connection? Yes[ ]
No [ ] " -

(i) If Yes: About how many business firms draw water from the connection?

(i1) How often in a week are they allowed to draw? Daily[ 1 2-3 a times 'a wee
[ ] 4-5 times a weeks [ ] other specify
{iii) Do you give them water as a gift [ ] or for sale [ ]?

Other specify
(iv) If sells water : How much do ﬁ}nu sell per debe?
(e) Approximately, how much water do you use per day? gallons or debes

(f) What is the quality of water in the scheme? clean [ ] sometimes dirty [ ] dirty
N

4.(a) Do you get a regular supply of water during the day? Yes [ ] sametimes L]
No [ ]
not

(b) If Sometimes or No: What time of the day do you usually /receive water? Morning
O O o e E el i | el S




(c) During the past week how many days did you not receive water? |
(d) In géneral how often do you receive water? Always [ ] Most times[ '] Rarely *
[~ JiNever-[ ]
(e) i. If not Always: Has your business suffered as a result of inadequate
. water supply in the last six month? Yes [ ] No [ ]
ii. If Yes: how and to what extent?

(£) What do you think are the reasons the Scheme fails to deliver water all the
time? (1)

ii)

5.(a) ‘Do you think the distribution of water to different types of consumers in this
Scheme is fair 2 Yes [ ] No [ ]

(b) If No: Why?
6.a) What is the business average monthly paymentfor water? Shs

i

b) Do you think the cost of water is:zhigh [ ] Reasona ble [ ] orilow [ ]
c)i. Do you have any difficulties in paying your monthly water bills? Yes[ ]
No [ ]

ii, If Yes: Which?

7. a) Does the business have any other source of water besidesthe scheme connections?

Yes [ 1 No [ ]

b)i. If Yes: which ? Borehole [ ] Well [ ] Stream/River [ 1 Spring [ ] Dam [ ]
Rain tank [ ] Other (specify)

11. How cften is it used? Throughout the year [ ] Half the year [ ] only when hav
no water form the scheme [ ] Rarely [ ] Other arrangement specify

{ii) On average, approximately how much is drawn from this source per day when
used ? gallons Or debes

iv) What is its daily supply capacity? gallons - / debes

v) Is water from this source treated? Yes [ ] No [ ]

iv) If Yes: Give brief description of treatment process

vii) Approximately how much per month does it cost you to maintain this system?
Shs
Sanitation and Sewerage Questions
8.a) If Restaurant /Hotel or Bar: What is the number of times your business has
been closed down by Health Inspectors and/or due to health reasons in the past
six (6) months?
b) Havevyou.experienced: any waste-water disposal problems? Yes [ ] No [ ]
c) If Yes : Explain the extent of the problem




s

9. If Industry /Factory: Approximately what is the lam:]:mt of waste water from this
firm per day? gallons or debes

10. a) How do you dispose of business waste water? Surface drain to road[ ] drain
to sewer [ ] Soakway [ ] Drain to River [ ] Private installed system [ ]

Other specify

b)i. If Use Private installed disposal system: Give a brief description of system

ii, Do you treat your waste water bhefore disposal? Yes [ ] No [ ]
iii. If Yes: Give description of treatment system.

iv) .Does the firm have any problems in maintaining this system ? Yes [ ] No [ ]
If ves, which?

C}  If not Private installed system: Does the institution have any problem with the
system used.? Yes [ ] No [ ]

1i) If Yes: Which

1ii) Has the business firm tried to find a solution to that problen¥es [ ] No [ |
iv) If Yes: Which

11.a) How do you dispose of business garbage? collected by town/urban councill[ ]
Burnt [ ] Buried [ ] Put in open pit [ ] Camposted [ ] Other Specify

b)i. Does the business have any problem with the system used? Yes [ J No [ ]
ii. If Yes: Which

1ii. Has the business found any solutions to that problem? Yes [ ] No [ ]
lv. If yes: Which

T 3

12. a) i. What type of toilets do you use ? WC [ ] Pit latrines [ ] bucket toilets
[ ] Other specify
ii. If use WC: Is it connected to sewer [ ] a septic tank [ ] '?
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1. Give a brief description on the nature of business

2.a) What is the size of the business firm by:

(1) Number of employees

(1i) Number of buildings on thebusiness premises
(iii) Annual turnover in Shs

(b) What are the number of years the business has been in operation?

(C) What are your expansion plans within this caming year if any?

Water Use Questions

3. Why has this firm not installed a connection at its premises? ( Give reasons
in order of importance)

(1)

(1i)
(1ii)
4.a) Which is your most important source of water during the dry season? Private pumped
System [ ] Kiosk [ [ CWP [ ] River/Stream [ ] Other Specify

b) How reliable is this source ? Always Available [ ] Usually Available [E]
Rarely Available [ ] Never Available [ ]

c) If not a Private pumped system: who fetches Water g, the given source? Hired
labour [ ] Other Specify '

d)i.If use Private pumped system? Give a brief description of the installed system

ii. On average, approximately how much do you draw fram this source per day?

Gallons or debes
iii) What is the system's daily capacity ? gallons O©OF
debes

lv) TIswater treated before it is used? VYes [ 1 Nao [ ]
V) If Yes : Give a brief description fo the treatment process

vi)  Approximately, how much per month does it cost this FiFm 4o e o i o
system? Shs

5.a) Is your source of water during the wet season different from that used during

the dry season? Yes | ] No [ ]

=i 4 TE Y «do 3ot



River /Stream [ ] Other Spécify

(1i1) How reliable is this source? Always Available [ ] Usually Available | ] ;
Rarely Available [ ] Never hvailable [ ]

6..1) Which are the four major uses of water at this busll.ness firm?

(1)
(11)
(iidi)
(iv)

b) Which of the uses takes most water? ()T ] (11) [ J—=fizi) [, tiv) 1

Sanitartion and Sewerage Questions

7.a) If Restaurant /Hotel or Bar: What is the number of times your business has

been closed down by Health Inspectors and/or due to heal
six (6) months? . '

th reasons in the past

b) Have you experienced any waste-water disposal problems ? Yes [ ] No [ ]
c) If Yes : Explain the extent of the problem |




e

g. 1f Industry /Factory: Approximately what is the amount of waste water from this

firm per day? gallons or debes ' ;
9. a) How do you dispose of business waste water? Surface drain to rmad[ ] drain
to sewer [ ] Soakway [ ] Drain to River [ ] Private installed system [ ]
Other specify

b)i. If Use Private installed disposal system: Give a brief description of systen

i.i. Do you treat your waste.water aefore disposal? Yes [ ] No [ ]
iii. If Yes: Give description of treatment system.

iv) . Does thw firm have any proplem in maintaining this system Yes [ ] ©Wo [ ]

If Yes, Which
©€) If not Private installed system: Does the institution have any iproblems with

the systemused ? Yes [ [ No [ ]
ii) If Yes: Which

iii) Has the business firm tried to find a solution to that problem¥es [ ] No [ ]
iv) If Yes: Which

10 a) How do you dispose of business garbage? collected by town/urban councill[ )
Burnt [ ] Buried [ ] Put in open pit [ ] Composted [ ] Other Specify
b)i. Does the business have any problem with the system used? Yes [ ] No [ ]
ii. If Yes: Which
iii. Has the business found any solutions to that problem? Yes [ ] No [ ]
iv. If yes: Which

o

1. What type of toilets do you use ? Pit latrines [ ] bucket toilets
[ ] Other specify
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1.a) How is domestic waste disposed off in this town/area?

b) How is industrial waste disposed off in this town?

2., Who manages and runs the waste and sewerage disposal systems in this town/
area? '

3. How many sewerage schemes exist in this town? Give a brief description
including design and operational capacity of each

b
]

4. Write below the names of all zones served by the sewer giving the approximate
number of CDHI'IECtiDI!I%I served per zone.

Zone No of Connection

[ ]

O 0O < O N s w N =

10.




5.a) Does the town have sewerage exhauster vehicles? Yes [ ] No &

-

b) 'If No How does it handle septic tanks?

6.a) Does the town have sewerage treatment works? Yes [ ] No [ ]
b) If Yes , give the different forms of treatment works by types and capacitie

(1) ] .

(ii)
(iii)
(iv)

c)i.Does the town have any minimum health standards that must be met before
the effluent is finally discharged Yes [ ] No [ ]
ii. if Yes: What are the standards?

d) Who certifies that treated and discharged effluent is within the allowable
standards?
e) Where is the effluent finally discharged ?

a
7.a) Does the town sewerge system cater for industrial waste ? Yes [ ] No |
b) Do different factories/industries have own treatment works? Yes [ ] No |

i) What are the major chemical wastes found in raw industrial
effluent?

(ii) What treatment is given to the effluent before discha rging it to town
treatment works?




o Yim

iii.) Who certifies that treated and dischaged industrial effluent is withi:
the allowable health standards? ;

8.a) Give a record of sewer blockages in the last six months »in number per

month

Month | No. of sewer blockage

Sept'81
Oct '81
Nov '81
Dec '81
Jan '8
Feb '8

b) What, are the causes of blockagesif known?

r

c) What maintenance problems are experenced at the treatment works?

d) What other operational and maintenance problems, not specifically covered
“above, are.experienced?

9.b)i. Is the department adequately staffed? Yes [ ] No [ ]

ii. If No, give reasons

c)i. Does the sewerage department have facilities for further training of its
personnel ? Yes [ ] No [ ]
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ii. If Yes: Where?

: and maintaining
10. Provide below the monthly cost of operating, the sewerage system for the
past 12 months and the revenue collected during the same perﬂaﬂl

Month Total Costs in Shs Revenue in Shs
March '81
April '81
May .'81
June '81
July '81
August'81
Sept. '81
Oct. '81
Nov. '81
Dec. '81
Jan. '82
Feb., '82

11. General remarks by sewerage officer;
(ie what improvements would you like to see in the operation, maintenance an
extens ion of the sewerage scheme)




BUSINESS AND ECONOMIC RESEARCH Ltd.

Job NORAD/1
WATER SUPPLY —-QUESTIONNAIRE ( Scheme-level)

Name of Water Supply

Year Camnissioned

Name of Respondent

Date of Interview

*Note Interviewer should be the Field Supervisor

Signature.




il
1. Who manages and runs this water Supply? Ministry of Water Development [ ]

Local authority [ ] Private Company [ ] Other specify

2.a) What is/are the source(s) of water? River [ ] horeholes[ ] Other specify

b) Give a brief description of the intake (indicate its capacity):

c) What problems are encountered at the intake? Silting of dam [ ] Excessive |
evaporation [ ] Drying up of the dam [ ].Other Specify

d) Describe the immediate vicinity of the intake: Forested [ ] Under cultivation

[ 1 Rocky [ ] Other Specify

e) What is the protection at the intake against :
i) Children

ii) Animals

iii) Any other (specify)

3a) Describe the water reticulation system?

b) If water flows through pipe by gravity:

i) What is the altitude at intake? m

ii) "mat is the altitude at storage tanks m
cit) What is the type and size of the rising main

iji) What is its length in KM?
£.a) Do you have a treatment plant? Yes [ ] No [ ]
b) If Yes Give a brief description of type of plant and treatment process

i. What is the ciesr;tgn capacity of treatment plant M? /day
.. 1i. What is the Operational capacity of treatment plant M* /day

Cc)i. Give the record of breakdowns cc the treatment plant in the last six months.
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Month L No of breakdown s

Sept '81 "
OcE.. 81
Nov. '81
Dec. '81
Jan. '82
- Feb. '82

ii)} Give a brief description of the kinds of breakdowns most often met

d) List below the Chemicals used for water treatment, indic~ate their source and

availability.
Chemical _ Source | Available Not Readily Available
n A | [ : ]
i1) | " [~ %
iii) [ [ 1
V) | [ [ ]

5. Give the following details on pumps at:

No. | No. on Capacity in| Average Source
Pperating | standby M*/ hours | pumping hre Energy
i) Intake |
ii) treatment

-

iii) Any other Specify

6a) Give the record of pump breakdown in the last six months per month

Month No . of breakdowns
Septener o1
Cctober '€1
Novenber '81
December '31
January '82 = .
" February 's2 2 Sl N

b) What do you _dc: when pump(s) breakdown ? use standby pump [ ] Water is



served to consumer by tankers [ ] Consumer fetch water from river [ ]

Other specify _
7.a) How many storage tanks does the scheme have ?
b) What is the total storage capacity of the tanks ] S

c) What is the storage capacity of the tanks in terms of number of days they can
supply the consumers if not refilled?

8.a) Give the. type and sizes of the main distribution pipes:
- (1) From the treatment plant to storage S1ee - Size

(ii) Storage tank to distribution

b) Which are the most frequent type of breakdowns in the distribution system, give
the record of their occurance in the last six months.

Type of breakdown | No. of occurPrnce last six months

i)

ii)

iii)

Par = -~ i ~iFt f e P, il ey i -

iv)
c) Remarks -'r

d)i. On averace how long does it take to repair a reported trunk main pipe burst?

ii. On ave‘rage how long does it take to repalr a reported consumer pipe bu:st?

9. Which are the principal Dperatimnél and maintanance problems at this water supply?

Rank. them from 1 onwards in their order of lmportance ? ' lack of spare parts
and fittings inadequatevater at intake lack of tools

lack of transport lack of fuel lack of chemicals
other specify and rank ;

10.a) How does this water scheme ensure that it satisfiesthe water needs of its

different types of consumers? (ie Houesholds, Institutions and business concerns)

b) When there is shortage of water how is it ratiored toilie consumers?




11a) Does this water supply measure watér distributed to each of its zones in the
the supply area? Yes [ ] No [ ]
b) Tf Yes i) How?
ii) On average how much water is distributed to each zone per day

Name of Zone Amount of water per day M

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
1)

12a) What is the monthly average laily water pumped, supplied to consumers and lost/

. It
wasted -/ last six months:

MON'"H _ - vater wan>~d Daliy Daily Supply Daily loss
March '81 LN

April '81

May  '81

June '81

July '81

Aug. '81

Sept. '81 ‘.
Oct., .  '81

Nov. '81 i
Dec. '81

"Jan. '82

Feb., '82

b) On average does the daily water supply satisfy consumers needs? Yes [ 1 No ] ]
13. What is the total water sold as per total consumer records in the months of

i) March '81
ii) Aug. '81
11i) Jan, '82

14b) Is the water supply adequately staffed? Yes [ ] No [ ]

C) i) Does the personnél have facilities for further training Yes [ ] No [ ]

L If Yes, Where?




14

-

[

L)

-5-

14.a) Give the follwoing details on m.umHmDﬂm employ=a at this water supply

% T . .
level of Formal Technical | Place of No of years _
s job description | Education Qualification Training experience = .
work |
. .._ J_— -
‘2 o : sl
i ”W i 1 v
% =
5
m 1] i . e d +
P = ] |
s, e < e
m s
1
9
Am e : o 3 ol |
11 )
12 |
13 3 W o e
e e
14 Z i : oo
2 . | |
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- 15,a) Who designed this water Supply?

b) Who constructed this water supply ?

c) How would you rank the performance of thjgwater supply ? Very good [ ]
Good [ ] Satiscfactory [ ] Poor [ ]

16.a) Is there an adjacent water supply? Yes [ ] No [ ]
b) If Yes : Is there any problem or confliet arising from that water supply”
Yes [ | No [ ]
c) If Yes: Explain

17a) Which areas or zones, (bv nane) within the local boundaries are not supplied
by this scheme?

b) What is the relationship between the water supply and the growth of this town?

18. General remarks by the water office: (ie what improvements would you like to see
in the operation maintenance and extension of the water supply)
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NAME OF CONSUMER. « ¢ o v o coe S G TN W T Connection No:

PLOL I NDsin o ¢ oinceivcesaios Date Acct. Opened.........
SUBLOCATION/ZONE -. ..

Job NORAD/1 Document No. CK/82/5
s ieinie ofx sieneinie s w araiedsl LREYOArs on 30ER" June Shs

Previous Year

'NCIALY YEAR | MONTHLY
2 meter CONSUMPTION

Date
WATER CHARGES METER RENT [ TOTAIL CHARGES DATE AMOUNT PAID Pay - COMME!

OF
ILLIN ment

/79 Cubic Meis
. T—u

1o |

Shs. CES, mﬁm. Cts. Shs. Cts. Bate Shs, Cts. | date

——

z Month
Julvy

Aug.,

Sept.
QO

- i

Nov.

Dec.

Jan.
Feb.

: Mar.

April

May

June

4 — -4 =




FINANCIAL MONTHLY Ummm ate
VYEAR nGZmGZwHHOW WATER CHARGE METER RENT TOTAL CHARGES O . Amount Paid Do 1=
= (M3) Billire meht
1979/80 Cubic meter Shs, Cts. mJ@ CEs. Shs. Cts. | Date Shs. Cts., IDate
!
_
)




o
H

]

FINANCIAL |MONTHLY WATER CHARGES METER RENT |TOTAL CHARGES
YEAR CONSUMPTION _
‘ ) (M*)
__1981/82 Cubic metr Shs. Cts. Shs. | Cts. _Shs, |
July
Auq,
Sept. 3
vt | ~ | |
Nov. .g i
TOTAL
NOTES .
NM = Meter not read
NR = No records available
MW = No water
& FM = Faulty meter
D = Disconnected
R = Recnnected
NB = No Bill Prepared
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