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Flood Hydrograph In May, 1958
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Flood Hydrograph In Mey, 1967
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Flool Hydrogroph In Apdl & May, 1977
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Abbreviation and Local Terms

1. Abbreviation of Measures

1.1

1.2

1.3

1.4

1.5

1.6

Length
mm
em
m
km
Area
m2, sq.m
ha _
km2, sq.km

| Volume

Iit, 1

led

cu.m, m3 |

cu.m/day, m3/day

MCM
Weight

mg

mg/l

g

kg

t
Time

S, SeC

h, hr
Money
Kshs.

USS,

- ii -

millimeter
centimeter
meter
kilometer

square meter
hectare
square kilometer

liter

liter per capita per day
cubic meter

cubic meter per day
million cubic meter

milligram
milligram per liter
gramme

kilogram

ton

second
minute
hour
day
year

Kenya Shilling(unit of Kenya currency,
US$1.00 = Ksh 23.0 = ¥ 150)
US dollar

Japanese Yen



1.7

1.8

Electric Measures

kV
kW
MW
kWh
kVA

Othe_f Measures

mmho

ppm
ppb
MPN
%o

%
PS

kilovolt
kilowatt
megawatt
kilowatt hour
kilovolt ampere

micromho = conductance
parts per million

parts per billion

most probable number
mill

per cent

0.736 kW

degree

minute

second

degree centigrade

not available _
Chemical Oxygen Demand
Total Nitrogen

Inorganic -

Organic -

Total - Phosphorus
Dissolved Oxygen
Exponent of hydrogen ion concentration

1.9  Derived Measures Based on the Same Symbols

cu.m/sec, m3/s = cubic meter per second

cum/day, m3/day = cubic meter per day
~ t/ha = ton per hectare
Ipcd | = liter per capita per day
2. Other Abbreviations
BS o= British Standards
JIS . = Japanese Industrial Standards
ASTM = American Society for Testing and Material
GNP = ?

gross national products
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GDP = gross domestic product

GRDP = gross regional domestic product
El == elevation
FwWL = flood water level
EFSL = full supply level
MSL = minimum supply level
HWIL = normal operation level
LWL = minimum operation level
f.o.b a free on board
c.if. = cost, insurance and freight
ICB = international competitive bid
LCB = local competitive bid
3. Abbreviation of Organizations
MOA = Ministry of Agriculture
MENR = Ministry of Environment & Natural
Resources

MOF = Ministry of Finance
MOLD = Ministry of Livestock Development
MOLG = Ministry of Local Government
MOTW = Ministry of Tourism & Wildlife
MOTC = Ministry of Transport & Communication
MORD = Ministry of Regional Development

- MOWD = Ministry of Water Dcvelopmént
NES = National Environmental Secretariat
NwWCPC = National Water Conservation & Pipeline

Corporation

SOK = Survey of Kenya
KWS = Kenya Wildlife Service
NMC = Nakuru Muniéipal Council
NTC = Naivasha Town Council



ASTU
KYSTC
GMB
KMB

JICA
OECF
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Auti-Stock Theft Unit

National Youth Service Training Center
Gilgil Military Barracks

Kenyatta Military Barracks

World Wide Fund for Nature

Japan International Cooperation Agency

Overseas Economic Cooperation Fund,
Japan '



I. INTRODUCTION

This annex presents the water demand forecast and the results of the questtionaire
survey on a willingness-to-pay, both of which are the significant to the formulation and
evaluation of the Project.

The purpose of the Project is to supply a safe and stable potable water to three urban
areas and two rural areas in Fastern Division, Greater Nakuru Water Supply Project through
the development and full treatment of the surface water available in the Malewa river basin.
The urban areas include the Nakuru municipality and both the Gilgil and Naivasha towns, and
the rural areas cover the Gilgil and Eburru rurai areas.

With regard to the water supply plan over the Eastern Division, various efforts have so
far been emphasized out by MOWD. Among them the under-listed documents
comprehensively present the latest water supply plan, including the future water demand

forecast.

- Greater Nakuru Water Supply Project, Preliminary Design Report, Sir Alexander Gibb
and Partners (Africa), May 1985 (hereinafter referred to as the "1985 Preliminary
Report™)

- Greater Nakuru Water Supply Project, Supplementary Report to Preliminary Design
Report, Sir Alexander Gibb and Partners (Africa), June 1982 (hereinafter referred to
as the "Supplementary Report")

- Greater Nakuru Water Supply Project, Eastern Division, Stage 1, Preliminary Design
Report, July 1988, Nippon Koei Co., Ltd. and Nihon Suido Consultants Co., Ltd.
(hereinafter referred to as the 1988 Preliminary Report”)

- Greater Nakuru Water Suppl'y Project, Eastern Division, Stage 1, Final Design
Report, July 1988, Nippon Koei Co., Ltd. and Nihon Suido Consultants Co., Ltd.
(hereinafter referred to as the "Final Report™)

It has been programmed that the Greater Nakuru Water Supply Project, Eastern
Division will be realized in two stages. The Stage 1 Project is under implementation in
accordance with the plan set forth by the Final Report and particulary enirisages to serve both
the Nakuru Municipality and Gilgigl Town by using the unregu}ﬁted runoff of the Turasha



river, the major tributary of the Malewa river. The Stage 2 Project (the Project) focuses to
regulate the ranoff of the Malewa river throughout the year by means of creating a reservoir to
attain a long term water supply obver the entire Eastern Division, excluding both the Subukia

and Bahati rural areas,

The water demand forecast has been achieved under constant assistance and advice of

the under-listedgovernment ‘personnel concerned. .

- Mr. J.P.M.Thuku Head of Design Division, MOWD (retired in the course
' . of the Study) . .

- Mr. Mina Head of Design Division, MOWD

- Mr. Muchori Rift Valley Provincial Water Office, MOWD

- Mr. Suti © Nakuru District Water Office, MOWD

 The questionnaire survey on willingness-to-pay owed much, especially to the following
personnel, as well as ten interviewers:

- Mr. [ O. Orenje NWCPC
- Mr. Muchori Rift Valley Provincial Water Office, MOWD



II. BASIC METHODOLGY AND SOCIO-ECONOMIC PARAMETER
FOR WATER DEMAND FORECAST

2.1 Proposed Water Supply Area

All the proposed service areas lies within the Rift Valley Provineceand thier locations
are as shown in Fig. E.2.1. The areal extent of the respective area is as summarized below.

Service Area ' Area (km2)
Urban Areas

Nakuru municipality 91.7

Gilgil Town - 3.9

Naivasha town : 78.0
Rural areas _

Gilgil rural 550

Eburru 721

Total 1,644.6

The Nakuru municipality is the capital of the Rift Valley province and the fourth largest
urban center within Kenya, following to Nairobi, Monbasa and Kisumu. It has been growing
rapidly as the center of administration, commerical, transportation and industrial activities,
education and culture, resulting in congesting population. Both the Gilgil and Naivasha towns
paly an important role in the public services such as education, health and government services -
and the rural trading activities within thier region, while both the Gilgil and Eburru rural areas
are prosperous in agriculture and livestock raising. The rapid populanon growth and economic
activities have been causing a severe stress on the public potable water supply, and therefore
the MOWD launched the Greater Nakuru Water Supply Project to realize a safe and steady
water supply over a long period.

As far as the Naivasha town is concerned, its administrative area covers a vast area of
approximately 940 km2, including the area of the Lake Naivasha and is actually divided into 12
wards : Sokom, Biashara, Milimani, Lake VIBW, Karati, Olkaria, Malewa East and West,
Naivasha East, Maraigushu, Mwwhmngm, and Hell's Gate. Of the entire wards, Sokoni,

_3.



Biashara, Milimani, I.ake View and Karati wards are the most densely populated, concentrating
~ about 30 % of the entire population while covering only 5 % of the whole town area, and most
active in commerce, andustry and others. Discussions were held among the MOWD officials,
Town Clerk of NTC and the Study Team for demarcation of an urban center within the town
administarative area. As the result, as shown in Fig. E2.2 the whole of Baishara, Sokoni,
Milimani, Lake view and Karari wards and portion of Hell's Gate have been designated as the

urban area. . -

2.2 Basic Methodology for Water Demand Forecast

MOWD/NWCPC and the Study Team all concurred about the planning principles and:
water demand forecast as described below.

(1) Planning horizon
A planning horizon of the Project covers up to the year 2015.
(2) Water demand forecast, Nakuru Municipality and Gilgil Town

Although the water demand in the proposed water service area was initally forecasted by
the 1985 Preliminary Report up to a year 2005, it has been updated by Final Design
Report specifically for both the Nakuru municipality and Gilgil town. It is, therefore,
determined to adopt the same figures to keep the consistency through all the stages of the
entire proj'ect', but they must be extended to the target year 2015 with an apprbpriate
method.

(3) Water demand forecast , Gilgil and Eburru rural areas
~ As for both the Gilgi_gi and Eburru rural areas, the water demand forecast should be
- quoted from the Supplementary Report. It must, however, be extended to the ultimate
target year 2015 by means of extrapolation.
'(4) Water demand forecast, Naivasha town
As far as the future water demand in Naivasha town is cOncemc;d, it is required to update

the previous forecast in the light of the latest socio-economic situation, since the town has
been subjected to the rapid population and economic growth in the recent years. 'I_'he



demand forecast refers to "Design Manual for Water Supply in Kenya" (hereinafier
referred to as the "Design Manual"), issued in August, 1986 by MOWD.

2.3 Benchmark Survey in Naivasha Town
A benchmark survey was conducted during the period from May 20 to June 15, 1989
to collect the latest socio-economic situation under the assistance of NTC. NTC has kindly

organized a task force team to execute the survey. The team has consited of six members as
lited below.

- Mr. Al haji Jaafar T. Bidu  : Town Clerk

- Mr. James K. Keriga : Building Superintendent

- Mr. Dishon K. Mboi : Social Service Officer

- Mr. Irert Nyaga : Nursery Schools Supervisor
- - Mr. Peter N. Kibaru : Public Health Technician

Mr. Joseph K. Karanja : Assist, Education Officer

The survey items covered population, health facilites including a number of outpatient
per day, education facilities including a number of enrollment, and commercial and industrial
activities. The results of the benchmark survey are summarized in the succeeding section 2.4.

2.4 Socio - Economic Parameter

The basic sicio-economic parameter adopted for the water demand forecast is
summarized in this section. For both the Nakuru minicipality and Gilgil town such have been
based on the Final Design Report, while the same for both the Gilgil and Eburru rural areas has
‘been quoted from the 1985 Preliminary Report. The socio-economic parameter of Naivasha
town has referred to the results of the benchmark survey.

(1) Population

The future population and its growth rate in the respective service area have been

forecasted at interrvals of 5 years as summarized in Table E.2.1.

According to the benchmark survey the 1989 population in Naivasha town is as given
below. '



(2)

Ward Pépulation Ward Population

Sokoni 8,000 Biashira 20,000

Milimani - 1,500 Lake View 3,000
Karati 4,000 Ol Karia 10,000
Malewa East 12,000 : Malewa West 26,000
Naivsha East 8,000 Maraigushu 7,000
Mwichiringuri 4,000 - Hell's Gate 23,000

Total 126,500

The 1979 population in Naivasha town was 50,950 according the 1979 census. The
population growth is therfore as high as 10.6 per cent per annum. The population in the

 urban area is estimated at 37,500. The future population in Naivasha urban area has been

forecasted based on the "Population Projections for Kenya 1980 - 2000, Central Bureau
of Statistic”. . ' '

The population in the proposed aervice area is estimated at approximately 406 _thousahd in
1990 and is forecasted to grow to 1,558 thousand in 20135, indicat_ing the_averagc

~ population growth rate of 4.6 per cent per annum during the planning horizon. The most

densely populated area is Nakuru municipality, sharing about 78 % of the whole
population, and is followed by Naivasha town with a share of 9.4 %.

* As stated in Section 3.1 of this report, water consumption for residentila pupose is varies

largely with income level of the households. Population distribution by the income level
has also been estimated as given in Table E.2.2.

Institutions
(2.1)  Education facilities
The existing education facilites in the Nakuru municipality and both Gilgil and Ebrru

towns are obtained from the previous studies and the benchmarkm survey as sumrhaﬁzed
in Tables E.2.3 thorugh E.2.5 respectively. NYSTC in Gilgil is counted as one of the

S6-
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)

education facilties, although it is classified as a bulk water consumer in view of water

supply.
(2.2) Health faiclities

The existing health facilities have been surveyed as given also in Tables E.2.3 through
E.2.5.

(2.3)  Police and prison establishment

There are the police offices and prisons in both the Nakuru minicipality and Naivasha
town as listed up in Tables E.2.3 nd E.2.5. The police establishment includes ASTU,
one of the four bulk water consumers in Gilgil.

(2.4) Others

Two military establishments, KMB and GMB in Gilgil are classified into institutions and

are aslo the bulk waler Consumers.
Commercial centers

The commerail plot is 55 ha in Nakuru municipality, 1,5 ha in Gilgil town and 2.1 hain
Naivasha town. In addition in Naivasha town there is a resort hotel with 96 beds.

Industries

The major industrial enterprises in Nakuru municipality and Naivasha town are given in
Table E.2.6 together with water consumptions. There are only minor industries in Gilgil
town such as KP&TC Pole Plant, Ngume Ltd., Keya Railways, Agip Depot,
Nyanjepana Bakery, and Slaughter House.

Livestock

According to the 1988 Preliminary Report, the number of livestock units was 10,000 in
Nakuru municipality and 621 in Gilgil town in 1987, which derived from the Provincial
Director of Livestock Production, MOLD in Nakuru. Further it has been predicted by the
same authority the number of the livestock units in Nakuru municipality would decrease



(6)

in future due to urbanization, whereas it will grow in Gilgil town at the average annual

rate of 5 % in the future.

The livestock is almost nil in Naivasha town. No data is unfortunately available for the

" two rural areas, although there anticipated existence of a large number of the liovestoks.

Others

There are three military establishments in the proposed water service area : one is the
Nakuru Military Barracks in Nakuro municipality and the others are the Kenyatta and
Gilgil Military Barracks in Gilgil town. '



111. WATER DEMAND FORECAST

3.1 Water Demand Category

Accoridng to the Design Manual , water demand is classified into 6 categories as
described below. -

- Residential : Consumption at residence supplied through individual
connections and/or communal water points

- Institutional : Consumption in educational and health establishments,
government offices and other public facilities

- Commercial . Consumption in hotels, trading centers, shops, etc.

- Industries . : Consurhptibn in manufacturing industries, agro-based
industries, etc.

- Livestock : Supply for livestoks

- Others :  Military establishment in the current study

3.2  Unit Water Consumption

The unit watere consumption by demand category has been set forth in the Design
‘Manual as summarized in Table E.3.1. The unit water consumptions include the unaccounted

for water amounting to 20 % of the net consumption.

The residential consumption has been divided into four consumption patterns,
characterized by the income levels of the consumers. The commercial demand is based on the
actual consumtion rate in Nakuru municipality, i.e. 20 m3/ha/day.

3.3. Water Demand Forecast
The water demand in the proposed water service arcas has been based on the unit water

consumption and the corresponding socio-economic paraneter and has been elaborated as
descrived below. '



8))

(2)

3

4

Residential demand

The water demand has been calculated based on the projected population and its category
and the unit water consumption as given in Table E.3.2.

Institutional demand

The water demands for the educational and health facilities and the police and prison have
been based on the number of population served and the unit consumption rate. For the
bulk water consumers such as ASTU and NYSTC their water demands have been given

by the authorities concerned.

Initially the current water demand was calculated and the future demand was obtained by
means of extrapolation of the current demand. In Nakuru municipality the future demand
has been assumed to increase at the average annual growth rate of 5 % throughout the
planning horizon, while those other areas have been presumed to grow with the same rate
as the population. The forecasted demand is presented in Table E.3.2.

Commercial demand

The current demand was initally calculated based on the extent of the existing commercial
plot and the unit water consumption of 20 m3/ha/day. The future demand has been
forecasted assumuing that it will continuously grow at the annual rate of 5 % for the
Nakuru and Gilgil Town and at the same rate as the population growth in Naivasha town.

- The forecasted population is given in Table E.3.2.

Industrial demand

According to the 1988 Preliminary Report, the demand in-'Nakﬁru'mun‘icipality has been
assessed to be 7,910 m3/day in 1990, 8,000 m3/day in 1995 and thereafier to grow at the
annual rate of 5 %, while the current demandof 120 m3/day in Gilgil town would incr_eaSe
at the average annual growth rate of 5 % during the planning horizon.

The present demand in Naivasha town is 100 m3/déy. The future dcmand has been

forecasted assuming that the pfesent demand grows at the same rate as the population

increase.
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(5)

(6)

Livestock

The demand has bcen'b_ase(_i on the number of the livestock units and the unit water
consumption as presented in Table E.3.2. For both the Eburru and Gilgil rural areas, the
demand have been obtained simply from the previous studies and extended to the year®
2015 by using the same growth rate during a S-year period from 2000 1o 2005.

Others

This categroy particulary means the consumption in the military establishment in the
current study. The water demand has been given by the authorities concerned for some
difinitive years and those of the intermediate years have been interpreted from these of the

given years.

The average daily water demand of the proposed water service areas have been forecasted
as descrived herein and as summarized in Table E.3.2. '
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IV,  QUESTIONNAIRE SURVEY ON WILLINGNESS-TO-PAY

4.1 Objectives

Socio-economic aspects concerning water use can be clarified, to some extent, with a
questionnaire survey on the beneficiaries.” By the nature of the survey, its results may be
subjective, but reflect the beneficiaries' behaviors and perceptions with regard to water supply,

which are one of important components for the Study.
In the Study, a questionnaire su‘rvey:was cartied out for the following main objectives.

(1) to assess the beneficiaries' willingness-to—pay for the improvement of water supply, a
basis of benefit valuation of the Project, and

(2) to ide.ntify the extent of water supply problems and needs for the Project.

4.2, Methods of the Survey

- The questionnaire survey was conducted by ten interviewers for nine days in
December, 1989. Samples were selected at random from the residents in Nakuru Municipality,
taking into account time constraint and distribution zones.

The questionnaires were prepared by consumer's category: Residential including small
industrial and commercial, Large industrial and commercial and Institutional consumers. The

forms of questionnaires are shown in Tables E.4.1 through E.4.3

For the sdrvey, zoning of water distribution was employed as sub-areas for the survey,
totalling eight zones. Each zone was designated as shown in Fig. E4.1

4.3. Analysis of Survey Results

The survey covered 1,225 households, 13 institutions, and 91 large industrial and
commercial units. As the number of households are estimated at 40,000 sample households
represents three per cent of all the households in the municipality. For other consumers

categories, major units were covered.

C-12-



4.3.1 Residential Category

(1

2

Summary of results for residential category by sub-area is presented in Table E.4.4.
Characteristics of sub-areas

Each sub-area based on the zoning for water distribution was designated with numbers
from 1 through 8, beginning with the northeastern area down to the southwestern area.

Almost all the types of buildings of households interviewed were residential, accounting

‘for 83% of total samples. However, the majority was commercial or industrial units in

the Area S, located at the center of the municipality. There were relatively substantial
number of residential-cum-commercial industrial units in the Area 8 (refer to Q1 of
Table E.4.4),

For the occupation of a main income earner, public sector wage labors ranked the first,
~ 37% of total sample households, followed by business/commercial self-employed (25%)

and private sector wage labors (24%). In the Area 5 and Area 8, the majority was
business/commercial self-emiployed. However, it seems that those in the Area 5 are large
and belong to the modern sector, while many in the Area 8 small and belong to the
informal sector. The Area 7 is characterized by a substantial number of agricultural wage
labors, 39% of sample households (refer to Q5).

The patterns of income distribution by' sub-area indicate that higher income households
live in the northern and hilly part (Areas 1 and 4), and central part (Area J) in the
municipality. On the other hand, lower-income households live in the southern and
western parts, especially in Areas 3, 7 and 8 (refer to Q6).

Water use
On the total households interviewed, 67% had individual connections for the municipal

water supply system. Households in the northeastern and central parts were well
equipped with the individual connections. However, in the south eastern (Areas 3, 6, 7

cand 8), those who had individual connections were below the average above (refer to

Q7), which is probably attributed to a larger share of lower income households in each
area.

-13-
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)

Those who were satisfied with the present situation for water supply account for only
30% of total sample households. A half of total households were not satisfied with the
current water supply due to its low pressure, unstableness and insufﬁciency-of quantity.
It was observed that there were substantial differences in the extent of satisfaction to the
water supply among sub-areas. In the Areas 1, 2 and 4, more than 50% of the
households felt satisfactory with the présent situation. In other areas, especially Areas 7,
3 an.d 8,. however, there were few people who felt no problems on water supply (refer to

Q9.

In Area 7, where only 6% enjoyed the current situation, almost all the households
complained about insufficiency of quantity. In Area 8, 90% of the houscholds were
disappointed with the present situation due to a low pressure of water supply, Those in
Area 3 found themselves unsatisfactory to the water supply, mainly because of its

unstableness.
Influences of water supply problems

More than a quarter of households in the municipality seemed conscious about influences
of water supply problems on hygiene as well as on time-consuming. In Areas ! and 2,
many households recognized the negativc influences of the problems on their health and
hygiene. Few households in Area 4 thought that there were negative impacts owing to
the problems on water supply (refer to Q10).

There was a tendency that people considered time-consuining a major negative influence
of water supply problems as increase those who were not satisfied with the present
situation. In Areas 3, 6 and 7, around 50% of the households thought that insufficient
water supply forced them to take time to obtain required amount of water, Many of them

also pointed out a negative influence on 'hygiene.

Water consumption and willingness-to-pay (refer to Q8, 11 and 12)

Hearings on water consumption, cost for water and willingness-to-pay (WTP) may not
clarify the exact situations quantitatively because it is difficult to think that all the
interviewees could understand how much water they consumed, how much they paid for

water: the answers might be rather subjective.

Nevertheless, they could provide some useful information on the relations between water -
consumption and cost/WTP for water.
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Table E.4.5 presents a summary of results of an analysis on water consumption, average
cost of water and willingness-to-pay in the municipality. A sample household was
estimated to consume water about 30 m3 per month on average. However, 49 m3 of
water would be required to satisfy it: 1.6 times of water as much as it consumed actually.
It paid Kshs.115 for such volume of water per month.

If sufficient water was provided, the sample household would be ready for pay Kshs.97.
This appears strange because it should pay more for more provision of water. This result
may reflect a pattern of consumers' psychology that they would like to restrain their
expenses as much as possible. But once the sample houschold understood that it costs
much to improve water supply, it was Willing to pay Kshs.123 per month for water:
1.07 times of actual amount of payment at present.

4.3.2 Institutional Capital Category

The number of samples for iﬁstitutional category was 13, consisting 3 of schools, 3 of
health facilities and 6 of official facilities. Although all the facilities were connected with the
municipal water system, 39% obtained water through share connections (Table E.4.6).

Of total samples, 319% were satisfied with the existing situation of water supply while
549 complained about its unstableness. No samples recognized that there were negative
influences of water supply problem. :

A facility consumed 203 m3 per month, on the weighted average, but needed the
volume of 303 m3 per month. If the water supply is improved, it would be willing to pay
Kshs. 1,343/m3/month. '

4.3.3 Commercial and Industrial Capital Categories
The survey covered 91 samples, of which 69 were commercial, including 45 of hotels,
and the rest were industrial. Over 90% of samples were provided with water from the
municipal water system (Table E.4.6). However, 7% drew water from underground.
* A half of samples were satisfied with the current water supply, but a quarter suffered

from its unstableness and insufficiency of quantity. Ten percent of total samples found their
production of good negatively affected by the water supply problems.
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On a weighted average, a unit consumed 100 m3 of water per month, but wanted more

of 293 m3 p'er month. If water supply is improved, they would be ready for paying
Kshs. 1,209 per month on average.

4.4.

(1

(2)

Estimate of Willingness-to-pay
General setting

The benefits of increased consumption are measured in terms of willingness-to-pay.
Fig. E.4.1 shows a conceptual model for the estimation of economic benefits. The

definitions of parameters are as follows:

- Current water consumption {Qq},

- Expenditure for the consumed water (Py),

- Volume of water needed Q1)

- Willingness-to-pay per cubic meter at volume Qg (P1) and

- Willingness-to-pay if per cubic meter at volume Qg (Pg).

The economic benefits are represented as an area QgBCQy for an average consumer,

At present, Qp of water is consumed and Py of the financial average water rate is charged
for the Q. The point A determined by Qg and Py is not most likely to be on the demand
curve since there exists some unsatisfied demand with the present capacity Qp. The
implicit equilibrium price Py represents a willingness-to-pay for the amount Qo '

With the improvement and expansion of water su'ppiy, volume of supply would increase
from Qg to Q with the implicit eqﬁilibn'um price P2 gone down from Py. The economic
benefits amount to the sum of producer's revenue shown as QoDCQ; and consumer's
surplus as DBC. Although the assumed demand curve shifts, depending on increase in

“income eic., in a longer term, it is assumed the same as the current one for this

evaluation.
Estimation of economic benefits
Economic benefits of the Project is estimated, on the basis of results of the questionnaire

survey for Nakuru mun1c1pdhty, in the aforementioned way. The data on the following
by consumer category were derived from the survey:
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Table E.4.7 presents the results of computation concerning the above items. A weighted
average was calculated for cach item, According to the results, the willingness-to-pay per
unit at present with the volume of QO is lower than the average expenditure of water,
which is contradictory with the theoretical model explained in the General Setting. This
“contradiction is probably attributed to the consumer's psychological defence against
increase in water tariff. ‘Therefore, consumer's capacity-to-pay is employed for the
willingness-to-pay at Q0. The capacity-to-pay was derived from the data on average
monthly income per main income earner, assuming it 3% of average household income,
which is also assumed 1.2 times as much as the income of the main income earner. The
unit economic benefit or economic value of water is obtained by consumer category with
the following formula:

1/2 * (P1 - P2) * (O1 - Q0) + P2 * (O1 - O0)
UB = Q1-Q0

Based on the said table, unit economic benefit, or unit value of water at present on a
weighted average, is calculated at Kshs.5.70/m3, which is lower than the the capacity-to-
'f)ay of Kshs.8.0/m3. In other words, an average household is ready to pay Kshs.5.70
for a cubic meter of water, when it satisfies with the quantity of water supplied. The
obtained unit economic benefit is assumed to be also applied to residential categories in
Naivasha town and Gilgil town.

However, it cannot be applied to those in rural areas because of the differences in
household income. It is assumed that the patterns of water consumption and willingness-
to-pay in rural areas be the same as those in Sub-area 7 of Nakuru municipality, where

_ agﬁcultural labours and self-employed households occupy 40% of total samples, with the
lowest income. Unit economic benefit for residential beneficiarics in rural area is
estimated at Kshs.4,55/m3, based on Table E.4.8.

For institutional and commercial-cum-industrial categories, the same method is applied to
obtain unit ¢economic benefit, with the assumption that it be valued the same among
Nakuru municipality, Naivasha town and Gilgil town. Unit economic benefits are
estimated at Kshs.6.91/m3 and Kshs.22.82/m3 for institutional and commercial-cum-
industrial, respectively, based on Tables E.4.9 and E.4.10,
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Table E.2.1  Forecasted Population and Growth Rate

Nakuru Gilgil Naivasha  Gilgit  Eburru Total

Municipal. Town Town Rural Rural
) Population growth rate (per cent per annum) :
1991 - 95 69 - 60 8.1 3.8 4.0 5.76
1996 - 00 6.9 5.0 5.3 2.9 35 4.72
2001 -05 5.6 5.0 4.2 2.9 3.5 4.24
2006 - 10 5.0 5.0 42 2.9 3.5 4.12
2011 -15 5.0 5.0 4.2 2.9 35 4.12
(2)  Population (1,00() -
1990 295.6 18.0 41.2 20.5 30.9 406.2
1995 412.0 24.1 60.8 24.7 37.5 965.3
2000 574.0 30.7 78.7 - 28.5 45.7 757.6
2005 752.4 39.2 96.7 32.6 55.6 976.8
2010 960.3 50.0 118.7 38.0 66.0 1,233.0
2015 1,225.6 63.9 145.8 43.8 78.4 1,557.5
Data source :

(1)  Greater Nakuru Water Supply Project, Eastern Division, Stagel, Preliminary
Design Report, July 1988

(2)  Ebrru Water Supply Project, Preliminary Design Report, 1982

3 Greater Nakuru Supply Project, Preliminary Design Report, May 1985

Table E.2.2  Distribution of Population Group in Urban Areas

(per cent)
Population Catgory 1900 1995 2000 2005 2010 2015

(1) Nakuru municipality

High income 3.0 2.6 2.4 2.2 +n.a  +na
Medium income 12.6 12.5 12.0 126  +n.a +n.a
Low income (1) 52.7 54.1 55.6 56.3 +11.3 +n.a
Low income (2) 31.7 30.8 30.0 28.9 +n.a +n.a
(2) Gilgil town
Highiincome 1.5 3.0 5.0 6.5 +n.a +n.a
Medium income 3.5 7.0 10.0 14.5 +n.a +1n.a
Low income (1) 55.0 60.0 57.0 51.0 +n.a +1.4
Low income (2) 40.0 30.0 28.0 28.0 +n.a +n.a
{3) Naivasha Town
High income 0 0 0 0 0 0
Medium income 20.0 20.0 20.0 20.0 20.0 20.0
Low income (1) 80.0 80.0 80.0 80.0 80.0 80.0
- Low income (2) 0 0 0 0 0 0
Datasource : (1) Greater Nakuru water Supply Project, Eastern Division, Stage 1,
' Prliminary Design Report
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Table E.2.3  Existing Institutions in Nakuru Municipality

(1) Education Facilities

(1.1) Schools and Others
: - Day schools

Boarding schools
Veterinary Laboratory
Soil Conservation Unit
Forest Training Center-
Kenya Industrial Center
Medical Training Institute
Agriculture Society

[} ] ] 1 5 t t

(1.2) Police and Prison
- Nakuru Prison .
- Womens Probation Hostel
- Juvenile Remand Hostel
- Police Headquaters
-  Police Station
- Police Training Center
(2)  Health Establishment
(2.1) Health Center
Langa Langa
West Nakuru
Lanet :
Bondeni
Industrial area

. (2.2) Dispensaries

Foresiry

Union Carbide
Unga

Pyrethrum Board
Post Office

State House

LI S 1 LI |

(2.3) Hospitai

Provincial Hospital
War Memorial
Menengai

Nursing Home
Bondiani Matemnity

Data Source :  The 1988 Prelimunary Design Report
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43,228 pupils and saffs
2,220 pupils and staffs
n.a
n.a
n.a

na -

n.a
ina

1,850 personss
120 persons

51 persons
223 persons
97 persons

74 persons

- 200 outpatients
150 outpatients
100 outpatients
160 ouipatients
110 outpatients

20 outpatients
20 outpatients
20 outpatients
20 outpatients
20 outpatients
- 20 outpatients

850 beds, 1,500 outpatients
14 beds

61 beds

26 beds

100 beds



Table E2.4  Existing Institutions in Gilgil Town

(1)  Education Facilities
(1.1)  Schools and Others

- Day schools
Boarding schools
NYSTC
Village Polytechnic

{1.2) Police
- ASTU

1,996 pupils and saffs
985 pupils and staffs
5,400 residents

350 residents

4,211 residents

- Womens Probation Hostel 120 persons
(2)  Health Establishment
- Mathare Hospital 100 inpatients
(3) Others
: - Kenyatta Military Barracks n.a
- Gilgil Military Barracks n.a
Data Source The 1988 Prelimunary Design Report
Table E.2.5  Existing Institutions in Naivasha Town
(1)  Education Facilities
(1.1) Schools and Others _
- Day schools(29 schools) 23,000 enrollements
- Boarding schools (1 school) 495 enrollements
- Secondary schools (4 schools) 760 enrollments
- WLFTI _ 760 attendants
(1.2) Police
- Prison 1,000 person
(2) Health Establishment
- District hospital 112 beds and 12,000 outpatients
- Karati Health Center n.a
- Private clinic (12) n.a
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Table E.2.6  Present Industrial Water Consumption

(Unit : m3/day)

Required  Future

Enterprises Current Note
Consumption Quantity . Requirement
(1)  Nakurn Municipality ' C

K.C.C 800 1,000 1,600 Future : 1990
Kenya Railway 908 1,333 n.a o
Eliano 35 400 420 Future : 1988
Spin Knit 80 200 418 Future : 1990
Evercady Batteries 100 150 200 Future : 1990-95
Pyrethum M. Board n.a na n.a
Nakuru Chrome Tanners 40 100 100
Elliots Bakeries 160 260 200
Bedi Investment 100 100 200 Future : 1989
Gohil Soap Factory 68 91 114 Future : 1988
Flamingo Bottlers 400 600 1,200 Future : 1991
Londra 20 60 120 Future ; 1990
Nakuru Qil Mills 800 1,600 1,600
Unga Itd. n.a n.a n.a '
Miling Corporation 21 31 37 Future : 1989
Rift Valley Products 20 30 30
K.P.L. na’ n.a n.a o
Nakuru Flour Mills 22 23 27 Futore : 1989
Coil Products 10 20 20
Nakuru Fibers 15 20 40 Future : 1989
Nakuru Steam Laundry 5 14 60 :
Kenya Milk Products 14 14 32 Future : 1989
KAPI Lid. n.a n.a n.a
Samcon 7 9 - 11 Future : 1989
Valley Bakery 4 8 25
Arar Timber Co. n.a n.a n.a
Mea Ltd 3.3. 6.7 8
Menengai Chipboard 6 6 6
Kenya Oatmeal 5 100 100
K.G.G.C.U 1.7 1.7 2 ~ Future : 1989
Kenya Seed Ltd. 1.2 1.3 1.3
Unga Feeds - 1 1 1
National Cereals 2.3 2.3 2.3

- Reliable Concrete 1 2 2
Total 3,965.4 6,124 7,916

(2) Naivasha Town

Rumlika Wine 6.7 n.a n.a
Lake Chemist 2.0 n.a n.a
Pan Food Factory 16.7 n.a n.a

- Consolidated Asphalt 2.5 n.a n.a .
Sun ' 31.1 n.a n.a
National Cereal Board 2.5 n.a n.a
Sewe Treatment Works  26.7 n.a n.a
Naivsha Posho Mill 1.7 n.a - na
Simbol Chemical 1.7 n.a n.a
Engineering Housing 5.2 n.a n.a
Total 96.8 - -
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Table E.3.1  Unit Water Consumption

Demand Category Unit Water Consumption

) | Residential

High income group 250 Iped
Middle income group . : 150 lpcd
Low income group (1) 75 Iped
- Low income group (2) 20 Ipcd
(2) Institutional | |
Day school and technical institutes 25 lIped
Boarding school ‘ 50 1Ipcd
Hospital, regional 400 1per bed/day
district 200 1per bed/day
outpatient 20 1lpcd
Police and prison 100 1pcd or as per demand
Local government offices 25 Ipcd _
Bulk water consumer As per used or demand
(3) Commercial 20 m3/ha/day or
: as per used or demand
(4) Industrial As per usedor demnad
(5) Livestock 50 1per livestock unit
(6) Military _ As per demand
. DataSource : (1)  Design Manual for Water Supply in Kenya
(2)  Greater Nakuru Water Supply Project, Eastern Division, Stage
1, Preliminary Design Report
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Table E.3.2  Forecasted Avaerage Daily Water Demand

Demand Catepories 1990 1995 20002005 2010 _ 2015
(1) Nakuru Municipality _ o

Residential 21,390 29,670 41,160 54,440 72,200 . 95.700
Institutional 3,210 4,100 5,230 6,680 8,530 10,900
Commercial 1,270 1,620 2,070 2,650 3,380 4,320
Industrial 8,000 8,000 10,210 13,030 16,600 21,200
Livestock 450 460 300 200 150 100

Military 1,200 1,400 1,720 2,200 2,810 3,580
Sub-total - 35,520 45,190 60,690 79,200 103,670 135,800

(2) Gilgil Town _

Residential _ 1,050 1,650 2,320 3,200 4,400 6,060
Institutional, general public 180 250 320 400 510 650

NYSTC 1,310 1,760 2,240 2,860 3,650 4,660

ASTU 760 860 1,100 1,410 1,800 2,300

Commercial 30 40 60 70 80 %0
Industrial 140 180 230 290 370 470
Livestock 30 40 60 70 80 o0

Military, KMB 870 940 1,160 1,480 1,890 2410

GMB 1,200 1,300 1,510 1,930 2,460 3,140

Sub-total . 5,570 7,020 9,000 11,710 15,240 19,870

"~ (3) Naivasha Town L

Residential 3,710 5,470 7,080 8,700 10,690 13,130

Institutional, general public 1,040 1,540 2,000 2,450 3,010 3,690
WLFTI 990 1,460 1,890 2,320 2,840 3,500

. Prison 160 240 310 380  47¢ 580

. Commercial 110 160 210 260 320 390
Industrial | 110 160 210 260 320 390
Sub-total 6,120 9,030 11,700 14,370 17,650 21,680

(4). Gilgil Rural | o |
Residential 650 870 1,070 1290 1,550 1,870
Institutional 120 210 240 280 320 380
Commercial 10 10 10 10 10 - 10
Industrial 130 150 170 190 210 230
Livestock 280 320 360 390 420 460
Sub-total 1,190 1560 1,850 2,160 2,510 2,950

(5) Eburru Rural 1,800 2200 2,700 3300 4,030 4930
Total 50,200 65,000 85,940 110,740 143,100 185.230

Data source :
(1) Greater Nakuru Water Suppiy Project, Eastern Division, Stagci Preliminary
- Design Report, July 1988
(2) Greater Nakuru Supply Progect Supplementary chort to Prf:hmmary Design
Report, May 1985
(3) Greater Nakuru Supply Project, Preliminary Design Report, May 1985
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Tshle E4.1 Form of Questlonnalre for Residentials and Small ComerclelTndustria) Consumers (1/2)

Form_1-Residential and Small Commercial/industria} QUESTIONNAIRE for MALEWA DAM CONSTRUCTION STUDY
Excuting agency: Japan Iniemational Cooperation Agency with cooperation of NWCPC and MOWD

INTERVIEWER:

DATE: . Dec. '89
DIVISION : Nakru Municipality, Gilgil, Naivasha, Eburm {Check appropriate one)
Reference No. of Samples Interviewed 1 2 3
Location:
Sublocation:
Neme of the Street:
Q1 Type of Building Surveyed Residential only
{Check approprisie onc) Residential & Commencial/Indusirial
Commercial/Industrial only
(32 Status of Interviewes Householder (Male)
{Check approprials one) Houscholder {Female)
Houcholders' wife
Other member of Household
Ovwmer
. Person in charge of
Q3 District where the interviewee was bom
(Fill the name of districl)
(4 No. of persons per houschold
No. of staff and employees per building
(Fill the Nos. If including commercial/Indusirial,
fill the No. of staff & Employee.}
Q5 Composition of Houschold : .
{ Check and fill the NUMBER if more than on¢) Householder
Householder's Wife
Householder's children
Houscholder's or wife's parents
Kindred
Chther
Q6 Occupation of main income eamer 1: Public sector wage labour
{Check appropriste one) 2: Private sector wage labour -
3: Agriculture wage labour
4: Business/commercial self-employed
3: Agrciliure self-employed
: 6: Other
Q7 His (Her) average income per month .ess than Shs. 200
(Check appropriate one}) |Shs. 200-500
Shs. 500-1000
Shs, 1000-2000
Shs. 2000-3000
|Shs. 3000-5000
Shs. 5000-10000
] . Orwer Shs. 10000
QB Type of Water Supply Source {Municipal system)
(Check appropriate oncfones. If other, 1: Individusl House Connection
fill the type of water supply source ) 2: Share comnections '
. 3: Stand pipes
4: Supply from neighbours
5: Kiosk
6: Other :
{Sources other than Municipal system
6: Rain/River water
7: Pond/Reservoir water
8: Ground water
: 9: Other
Q9 If using both the Municipal sysiem & other
sources, ratio of quantty of water used Municipal Systemn (%)
(Fill the percentage for each, totalling to 100%) JOther sources{)
Q10 Average Monthly/Daily Water Consumption  |Less than 10m3{10,000 kL)
. 10-20m3
(Q10.1 Forthose who have meters (m3/MONTH) 20-30m3
(Check appropriate onz by P) 30-40m3
40 - 50 m3
Q10.2 Quamity of water NEEDED if sufficient waterf 50 - 75 m3
is avairzble 75 - 100 m3
(Check appropriate one by N ) 100 - 150 m3
L ) 150 -200 m3
200 - 300 m3
Over 300 m3
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Table E.4.1  Form of Guestionnaire for Residentials and Small Comercial/Industrial Consumers (2/2)

Q10.3 For those using containers for fetching water {Capacity (Lit)

(Fill the capaity of each conlainer used and its 1
average times of use per DAY, Clarify them about {2
all the containers) 3

Average tinies of use per DAY

1

2

3

Q11 Present status of Water Supply 1: Satisfactory

( Check appropriate one, If unsatisfactory, 2: Unsatisfactory
check the appropriate reasons.) Poor quality

1.ow pressurc

Unstable .

Insufficiency of guantity .-

BExpensive

Q12 Negative influence of water supply problem 1: Health
{Check appropriate ones. If other, fill the influence) {2: Hypiene

3: Fire loss -

4: Time-consuming

3: Other

Q13 Average cost of water peor MONTH For free

{Check appropriaic onc ) Less than Shs.15

Shs. 15-20

Shs. 20 - 25

Shs, 25 - 30

$hs. 30- 35

Shs. 35-40

Shs. 40 - 50

Shs. 50-75

Shs. 75 - 100

Shs. 100 - 125

Shs. 125 - 150 .

Shs. 150 - 200

Shs. 200 - 250

Shs. 250 - 300

QOver Shs. 300

Q14 Willingness to be connected to Municipal systen] YES

{applicable only 1o those NOT being supplied by NO

Municipal system. If NO, check appropriate reason) |If NO, the REASON :

1: Expensive

2: Satisficd with present siluation

: i : 3: Other

Q15 Willingness to pay for water per MONTH up toShs, 15~ -
Q15.1 If the interviewee could get SUFFICIENT vp to Shs, 20 -
water at PRESENT : up 1o Shs. 25
{Check appropriate one by P} up to Shs, 30
Q15.2 Willingness to pay when Water Supply is up to Shs. 35
IMPROVED . up to Shs. 40
{Check appropriate one by I} up to Shs, 45
(Before asking, explain to the interviewee that up to Shs. S0
improving water supply costs a lot of money , part of |up 1o Shs. 75

which he (she) has to share) up to Shs. 100
. up to Shs. 125 -

up to Shs. 150

up to Shs. 200
up to Shs. 250

up o Shs. 300

up to Shs. 400

Q16 Average monthly income per HOUSEHOLD | jUnder Shs. 215 -

(Check appropriate onc) _ Shs. 215 - 39%

Shs. 400 - 699

Shs, 700 - 999 -

Shs. 1000 - 1499

Shs. 1500 - 1999

Shs. 2000 - 2099

Shs. 3000 -5999

QOver Shs. 6000




Table E.4.2  Form of Questlonnaire for Institutional Consumers {1/2)

Form 2 - Institutional QUESTIONNAIRE for MALEWA DAM CONSTRUCTION STUDY
Excuting agency: Japan Iniermational Cooperalion Agency with cooperation of NWCPC and MOWD
INTERVIEWER:
DATE: Dec, '80
DIVISION : Nakru Municipality, Gilpil, Naivasha, Eburm {(Check appropriate one)
Reference No. of Samples Interviewd 1 2 3
Location:
Sublocation:
Name of the Street: .
Q1 Type of Building Surveyed Educational facilities (School clc. )
{Check appropriate one) - Heatth facilitics (Hospital etc.)

. Govemmental or Officiat facilitie

Military

Q2 Position of Interviewee
(Fill the name of position) :
Q3 Nature of facility Public
(Check appropriate ong) Private

Q4 No. of Water Users per facility

Educational (staff&students)

Health(beds)

Health(Out patients per day}

Govemmental/Official (Staff)

Military (Persons)

Q5 Type of Water Supply Source (Municipal sysiem)

{Check appropriate oncfoncs. If other, 1: Individual House Connection

fill the type of water supply source ) 2: Share conneclions

3: Other :

(Sources other than Municipal system)

4: Rain/River water

5: Ground water

{6: Pond/Rescrvoir water

7: Other
Q5 If using both the Municipal system & other .
sources, ratio of quantity of water used Municipat Systemn (%)
(Fill the percentage for each, towalling 1o 100%) Other sources(%)
37.1 Average Monthly Water Consumption (m3IMONTH)
(Check appropriate one by P } Less than 20m3(20,0001it.)
o 20 - 50 m3
Q7.2 Quantity of water NEEDED if sufficient water | 50 - 75 m3
is avairable 75 - 100 m3
(Check appropriate one by N ) 100 - 150 m3
150 - 200 m3
200 - 300 m3
300 - 400 m3
400 - 500 m3
500 - 1000 m3
: Over 1000 m3
Q8 Present status of Water Supply 1: Satisfactory
{ Check appropriate one. Il unsatisfactory, 2: Unsatisfactory
check the approprialé reasons.) Poor qualily
ELow pressure
Unstable
Insufficiency of quantity
Expensive :
Q9Negative influcnce of water supply problem 1: Health
(Check appropriate ones, If other, fill the influence}  |2: Hygiene
3: Fire loss
4: Scrvice
5: Expansion of facility
6: Other
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Table E4.2 Form of Quc—stionnéiré for Institutional Consumers (2/2)

Q10 Average cost of water per MONTII For free
(Check appropriate one } Legs than Shs.50
Shs. 30 - 100
[Shs. 100~ 200
Shs, 200 - 300
Shs. 300 - 500
Shs. 500 - 1000
Shs. 1000 - 2000
Shs.2000 - 3000
_ ' Over Shs. 3000
Q11 Willingness to pay for water per MONTH up to Shs, 50
Q11.1 If the interviewec could get sufficient water up to Shs. 100
at PRESENT (Check appropriate one by P ) up to Shs. 200
(Q11.2 Willingness to pay when Water Supply is up to Shs. 300
IMPROVED up to Shs. 500
{ Check appropriate onc by 1) up to Shs. 1000
{Before asking, éxp]ain to the interviewee that up to Shs. 2000
improving water supply costs a lot of money , part of |up to Shs, 3000
which uscrs have to share) up to Shs. 4000 -
Q12.1 Average Monthly Revenue per FACILITY or - [Under Shs. 10000
OWNER _ Shs. 10000 - 25000
(applicable onty to PRIVATE facility) Shs. 25000 --50000
Shs. 50000 - 100000
Shs. 100000 - 150000
Shs. 150000 - 300000
Shs. 300000 - 500000
| Shs. 500000 -1000000
. : ‘ Over Shs. 1000000
Q12.2 Average YEARLY Revenue and/or Subsidy per{Under K£ 5000
FACILITY K£ 5000 - 10000
(applicable only to PUBLIC facility) | KE 10004 - 15000
K£ 15000 - 30000
K£€ 30000 - 50000
KE£ 50000 - 100000
Over K£ 100000
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Table E4.3° Form of Questionnaire for Large Commercial/Industrial Consumers (1/2)

Form 3 - Large Commercial/industrial : QUESTIONNAIRE for MALEWA DAM CONSTRUCTION STUDY
Excuting agency: Japan Intemational Cooperation Agency with cooperation of NWCPC and MOWD
INTERVIEWER;
DATE: Dec, '89
DIVISION : Nakru Municipality. Gilgil, Naivasha, Eburru (Check appropriate one)
Referenee No. of Samples Interviewed i 2 3
Location:
Sublocation:
Name of the Street:
(1 Type of Building Surveyed Hotel
{Check appropriate onc) Restaurant
Other Commercial
Industrial
Q2 Swaus of Interviewes Qwner
(Check appropriate one) " |Manager
Person in charge of
03 No. of staff and emplovees per building (Fill the number)
04 If Hotel, No. of bed (Fill the number)
Q5 If Industrial, Fill the following items: Kind of Product
Yearly Production (Ton)
Area of building{m2)
Q6 Type of Water Supply Source ) (Municipal system)
(Check appropriate onefones. If other, 1; Individual House Connection
fill the iype of water supply source ) 2: Share connection
’ ’ 3: Other

(Sources other than Municipal svsiern}

4: Rain/River water

5: Pond/Reservoir water

&: Ground water

: 7: Other
(7 If using both the Municipal sysiem & other
sources, ratio of quantity of water used’ Municipal System (%)
(Fill the percentage for each, totalling to 100%) Other sources(%) :
(8.1 Average Monthly Water Consumption Less than 20m3(20,000 lit)
{Check appropriate one by P) 20- 50 1m3
) ) 50-75m3
(38.2 Quantity of water NEEDEL if sufficient 75 - 160 m3
watcr is avairable 100 - 150 m3
{(Check appropriate one by N} 150 - 200 m3
200 - 300 m3
300 - 400 m3
400 - 300 m3
500 - 1060 m3
1000 - 1500 m3
Over 1500 m3
Q9 Present status of Water Supply 1: Satisfactory
{ Check appropriate one, If unsatisfactory, 2: Unsatisfactory
check the appropriate reasons.) - Poor quality
Low pressure
Unstabie
Insufficiency of quantity
: Expensive
Q10 Negative influence of water supply problem 1: Health
(Check appropriate enes. If other, fill the influence) |2 Hygiene
3: Fire loss
4: Production
3: Expansion of facility
6: Other
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Table E43  Form of Questionnaire for Large Commerclaliindustrial Consumers (2/2}

Qn Avcragc'cosl of water per MONTH For free

(Check appropriate one ) Less than Shs, 30

Shs. 50 - 100

Shs, 100 - 200

Shs, 200 - 300

Shs. 300 - 500

Shs. 500 - 1000

Shs, 1000 - 2000

Shs, 2000 - 3000

Shs, 3000 - 5000

Over Shs. 5000

Q12 Willingness ta pay for water per MONTH up to Shs. 50

Q12.1 If ihe interviewee could get SUFFICIENT waterfup to Shs. 100
at PRESENT up to Shs.:200

( Check appropriatc one by P ) up to Shs. 300
. up to Shs. 300

Q122 Will'm:gness. to pay when Water Supply is up to Shs. 1000

IMPROVED up to Shs, 2000

( Check appropriate one by 1) up to Shs, 3000

(Beforc asking, explain to the interviewee that lup to Shs, 4000

improving water supply costs a lot of money , part of [up to Shs. 5000

which he (she) has to'share) - up to Shs, 6000 -
. up 10 Shs. 7500 -

up 10 Shs. 10000

Q13 Average Monthly Revenue pér Building . Under Shs. 5000

(Check appropriate one} Shs. 5000 - 10000

Shs. 10000 - 15000

Shs. 15000 - 30000

Shs. 30000 - 50000

Shs. 50000 - 100000

Shs. 100000 - 250000

Shs. 230000 - 500000

Over Shs, 500000
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Table E.d4.4 Sumarry of Resulis of Questlonnaire Survey (for Residential): 12

Questica . Atcsl Ares t Area 3 Arcad Asead Ares b | Areal Arca B Total

No, . Ned. % Nos,. % Nos. % Net, % Nos, % Nos, % Nos. % Nos. % Nos. &

Number of Samples 85 151 158 142 163 179 172 171 1225

1 Type of Building

1-1  Resideniial only 78 018 140 527 43 943 132 830 §1 374 179 1000 147 855 126 737 1014 828

1-2 Residential & Comrnerctalfndusirial - & 71 8 353 8 51 6 42 22 1335 0 00 8 47 41 250 100 32

1-3  Commercislindustrial T 12 3 1 08 4 28 B0 491 6 00 17 99 4 23 111 9t
Sub-total 85 1000 ESE G000 158 1000 142 1000 . 163 1000 179 1000 172 100.0 171 1000 1225 1000

2 Status of Interviewee .

2-1  Houssholder (Mulke) 32 16 61 404 T2 4GS 21 14583 13 80 41 e 77 435 49 285 366 W9

2-2  Householder (Pemale) 13 153 119 36 232 3 15912 9 55 - 18 101 81 458 T3 440 280 229

2-3  Hoaseholder's wife M B2 &4 305 2 168 74751389 18 10 165 587 4 23 10 60 37 251

2-4  Other member of Household 0. 00 11 728 7 45 17 11306 7 43 11l 6.1 14 19 21 127 88 12

2.5  Owmner 0 00 o 0 0 0.0 4 T8 43 24 - 4 22 ] 0.6 2 1.2 51 47

2-6  Persenincharge of 16 188 6 357 14 90 5 34722 73 4B a . 00 0 00 111 66 127 104
Sub-total . 8% 1000 1511000 15§ 1000 M4 100 163 1000 11 1000 177 1000 166 1000 1225 1000

3 Distrlct where the Inierviewes was bom

Householders who wes bom in Nakurs 13 89 19 N6 37 343 4 91 3 136 1L 186 26 165 1% 156
Others 32 Ml @ 784 7657 40 908 19 864 48 814 132 833 103 834
Sub-toial 45 1000 %8 1000 108 1000 44 1000 22 1000 5» 1000 158 1000 122 1000
4 No. of persom per housshold
Averige (total) 4 ] 5 . 3 10 3 3 23 9
Average (residential only) ? 6 5 [ 6 ] 5 19 7
5 Occupation of main inéoene camer .
5.1 Public scctor wage labour 40 482 7% 521 6l 391 M, 544 14 86 65 365 69 385 59 . 317 461 374
5-2 . Private sector wage labour 38 4538 = 18% 49 314 45 9l 21 167 53 98 14 78 35 188 289 235
5-3  Agriculture wage labour 1 12 0 00 5 32 1 07 ¢ 00 0 00 70 391 0 00 T 63
§-4  Businessfcommeecial seif-employed 4 43 36 43 40 . 256 15 10 77 475 6 02 1 106 81 4353 311 252
5.5  Agriculnre seif-employed 0 00 1 07 1 06 1 07 3. 19 | S 2 L 4 22 13 1.1
5-6 Other 0 00 5 34 o 00 o 00 4 253 23 129 5 28 7 38 81 6.6
Sub-total 83 1000 148 1000 156 1000 136 1000 162 OG0 138 1000 179 1000 186 000 1232 1000
& His (Her) average income per month
6-1  Less than Shs, 200 ¢ 00 5 34 107 0o 00 0 00 0 00 2 1l 1. 06 9 08
6-2  Shs. 200- 500 0 09 6 41 10 65 o 00 o 00 0 00 9 51 7 40 32 27
6-3  Shs. 500-1000 ¢ 00 6 41 35 28 2 14 2 16 19 56 37 20 12 69 105 39
6-4  Shs. 1000 - 2000 3 38 7 a8 60 392 9 63 8 63 27 150 4% 278 40 231 23 172
6.5  Shs. 2000 - 3000 2 25 37 253 N W03 12 85 10 79 37 W6 56 J& 4% 283 24 199
6-6 - Shs. 3000 - 5000 _ 8 100 . 62 425 15 98 38 263 10 79 58 322 13 T4 48 207 252 24
6-7  Shs. 500- 10000 38 475 17 116 107 65 458 20 15% 37 2206 10 57 14 81 203 112
6-8  Over She. 10000 29 363 & 41 0 00 16 113 76 603 11 61 ¢ 00 D U U B B
Sub-10tal RO 100.0 146 1000 153 1000 142 1000 §26 1000 180 1000 176 1000 173 1000 1173 1000
7 Type of witer supply source
7-1  Individusl House Connection 84 955 124 861 67 421 123 B&6 123 774 92 535 115 650 82 463 814 66O
7.2 - Share connection 4 45 10 69 L - 7 49 29 182 19 11O 54 305 90 3508 22 182
1-3 Stand pipes 0 0o 7 4% & 522 12 85 4 25 61 355 3 17 3 28 175 143
7-4  Supply from nclghbours 0 00 2 14 0 00 o 00 1 06 0 o0g¢ 3 17 0 00 [ 05
7-5  Kiok 0 00 o 00 [ X QO 00 [ ) o 09 P 06 0 0o 1 o1
7-6 Other 0 00 o 00 0 00 0 00 ¢ 00 ¢ oo 0 00 0 00 0 09
T-7  RainRiver waier 0 oo 1 07 3] 0.0 D] 0.0 2 1.3 0 0.0 I 06 0 L] 4 03
7-8  PondRescrvolr waler a9 a0 0 00 0 .00 [} 0.0 ] 0.0 0 0.0 o oo o 0.0 1 0.1
7-9-  Ground wiler 0 09 0 00 0 00 0 00 a 00 0 00 0 00 ¢ 00 0 ikt
7-10 Onher 0 0o o 00 a 00 o 00 o 0o 0 00 0 00 o 00 0 0.0
Sub-lotal 88 1000 144 1000 159 1000 142 1000 159 1000 172 1000 177 1000 177 1000 123 1000
8 Average inonlhly water consumption
81  Actul .
g-1  Less than Mrm3 {10,000 liL) 1 12 4 33 35 324 27 190 16 107 116 644 88 672 28 160 35 87
£.2 10-Xm3 2 24 24 195 37 343 4 324 33 220 51 W3 34 260 31 1W 280 237
8-3  20-30m3 921086 47 382 2 269 58 408  3F 207 7 3% 6 46 29 166 A8 193
8.4 30-40m3 19 24 % 23 6 56 w79 19 127 5 28 2 15 12 6% W 92
8.5 40-50m3 54 635 10 81 ¢ 00 0 00 22 147 1. 06 1 08 6 34 95 B.6
§-6 50-75m3 o 00 3 24 o 00 i 07 9 60 ¢ 00 o 00 i5 86 28 25
28-7 75-100m3 o 00 1 16 g 00 9 .00 6 .40 ¢ 00 0 00 12 69 0 18
3-8 100-150m3 o D9 1 08 1 09 0. 00 6 40 0 00 0 00 25 143 33 30
8.5 150-200m3 o 09 1 08 9 00 0 00 6. 40 L X 0 00 6 34 13 12
8.10 200-300m3 o 02 2 16 ¢ 00 0 00 1 07 9 00 [ 529 8 07
§-11 Ower300m3 6 09 1 08 ¢ 00 0 00 I 0.7 0 00 o0 00 6 34 g€ 07
Sub-1etal g5 1000 1231000 108 1000 142 1000 §50 1000 180 1000 131 1000 175 1000 109% 100.0
8. Quantity of water nocded
B-1  Lessthan 10m3 (10.0001it) 0 00 4 33 10 94 1392 6 39 6 70 1 18 20 116 60 6.6
8-2 10-20m3 a 00 9 74 18 170 - 30 211 17 110 50 3810 2 M9 2y 116 167 18.2
8-3 20.30m3 [ B 2BE 25 236 63 444 20 130 2 256 24 381 31 179 25 B
8-4 30-40m3 [ 3 85 31 292 3 ni 9 188 3 35 3 48 20 116 152 166
8-5 40-50r3 115 23 189 14 132 3 21 B 182 4 47 2 32 12 6% 82 9.7
8.6 50-75m3 15 81 i %0 5 47 2 14 22 143 1 12 5 1% 8 46 69 15
8-7  73-100m3d 24 369 3 25 z 13 1 07 12 - 78 o 00 6 45 17 %8 66 7.2
B-8 - 109-150m3 18 217 3 25 o 00 0 00 6 39 0 oo ¢ 080 A 21 48 52
8.9 150-200m3 4 62 0 08 o 00 ¢ oo 10 65 o 00 ¢ 090 9 52 25
8-10 0200-300m3 0 00 1 08 109 o o0 2 13 0 00 .0 00 8 46 - i2 13
8-11 Cwr300ml 3 46 325 0 00 ¢ oD 2 13 0 00 o 00 7 40 15 1.6
Sub-touk 651000 E22)00L 106 1000 142 1000 154 1000 8% 1000 63 1000 173 1000 916 1000
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Table E. 4.4 Sumarry of Resulls of Questionnaire Survey (for Resldentlal): 212

Question Area 1 Arch2 Arer 3 Ares d Area 5 Area 6 Ares? Arca g Towt
No. .. . Nos. %  Nos. % Nos. % Nos. % Nes. % Nos.- % New % Noe. % Nos. %
9 Present stalus of water supply '
9-1  Satisfctory 54 6815 78 517 23 146 81 570 %1 313 6 201 11 64 27 153 361 265
Unsatisfactocy
. 9-2  Foorqualiy 36 424 4 25 2 13 0 0.0 4 25 a 1z 6 33 1 64 B4 69
"9.3  Low prossurt 27 N8 62 4Ll 82 519 17 120 100 $13 120 6.0 26 151 153 B33 501 4B2
9-4  Unsieble 6 1l 7547 121 86 13 .92 5 31 118 &3 116 &4 28 164 54 436
9-5  insulliciency of quantity 25 204 &1 444 MW 443 40 282 92 564 82 453 168 907 39 M5 05 455
9-6  Expensive o 00 47 311 1 0 0 60 22 135 A 17 2 12 0 08 104 83
10 Negative Infinence of water supply probiem -
10-1 Healkh 26 306 61 404 n e 0 0o 1 06 6 34 7 157 0 00 132 108
10-2 - Hyglene 27 8 89 583 1 82 1 02 1 0.6 ¢ 00 11} 645 94 350 36 74
10-3  Fire loss 0 00 % 172 [ X¢] o 00 ¢ 00 LU X I 06 0 00 2 22
10-4 Time-conssming 17 200 20 112 63 411 2 14 22 133 87 4846 96 558 39 28 M8 B4
10-5  Other 0 00 4 26 1 06 0 00 45 216 99 553 ¢ 00 0 00 151 123
11 Average cost of witer pet inonth - . :
11-1 Fuor free 0 o0 0 00 o 00 ¢ 00 L ¢ 00 1 06 0 00 i 01
11-2 Lessthan Shs, 15 0 00 000 0 00 ¢ 00 0 090 0 00 22 128 24 135 46 40
11-3 5hs15-20 o 00 1 07 14 87 2 14 1 06 1. 0% 23 134 -3 L7 46 40
11-4 Shs. 20-25 1oz ¢ 00 41 255 2 14 0 00 0 00 5 2% 1 06 350 44
11-5 Shs. 25-30 4 47 3 33 1 52 4 29 0 00 1 .09 3?7 25 0 00 61 33
11-6 She.30.35 1 12 4 28 6 37 5 36 0 00 0. 00 11 64 o o0 2 24
11-7 Shs.35-40 2 24 2 14 ¢ 56 4 29 0 090 1 08 11.. 64 1. 06 30 26
11-8 Shs.40-30 6 71 13 92 12 715 16 116 T 45 i 09 18 103 1 06 T 85
11.9 She 50-75 6 71 27 18 B 224 44 39 12 7.8 40 74 6 58 5 2B 180 158
11 - 10 Shs, 5. 100 7 82 33 234 18 112 33 233 it 71 27 B2 A 122 32 180 183 160
11-11 Shs. 100125 4 47 2L 9 7 43 23 167 3 32 it 103 4 23 22 124 97 85
11-12 Shs, 125-150 5 59 16 13 6 37 3 22 6 39 0 93 2 12 13 .73 @ 53
11-13 Shs. 150 - 200 8. 94 1 78 1 086 2 td 13 %7 ‘10 93 3 17 1 107 .69 60
il -14 Shs.200-250 13 153 2 14 o 00 0 00 20 130 4 37 2 12 19 107 62 54
11-15 She, 250 -300 10 13 4 28 0 00 0 0.0 2% 169 1 09 o 00 1¢ 107 &0 33
11-16 Over Shs. 300 18 212 2 14 1 086 1] 00 51 331 o 00 2 12 19 107 94 B2
Sub-totad 85 100.0 141 1000 181 1000 138 1000 154 1000 107 1000 172 1000 178 1000 1M1 1690
12 ‘Wilkingness to pay for water per month
121 Ifthe interviewee could get sufficient water
at present o
12-1 UptoShs. 15 4 87 3 21 6 39 0 00 0 00 t 13 27 186 2 145 & 64
12-2 UptoShe. 20 0 0o 5 34 3 19 1 0.7 ] 0.7 0 o0 i 1o 2 12 2N 28
12-3 UptoShs. 25 1 22 6 41 38 W7 2 14 0 00 2 0L 4 28 o 00 5N 50
12-4 - UpioShs, 30 36 783 12 83 4 26 6 43 0 00 g 00 324 234 6 00 92 80
12-5 UpioShs. 35 5 109 3 2 L3 4 29 -0 08 0 00 15 103 0 0o 3 28
12-6 UpioShi. 40 o 00 8 355 0 65 2 14 0 00 2 26 18 124 2 12 42 4l
12-7 UptoShs. 45 o a0 0 00 4 26 5 .36 ¥ o7 i i3 i2 83 0. 00 23 22
12-8 UptoSh:e. 50 0 00 10 69 M9 19 138 ¥ 50 31 408 7 48 2 L2 %5 63
12-% UptoShs. 75 0 oo 23 193 43 219 45 333 14 101 20 263 4 28 13 75 180 175
12- 10 UploShs. 100 0 @O0 28 193 5 04 42 304 12 86 g s 2 14 21121 MY 137
12-11 UptoShs. 125 o o0 0 138 6 39 10 T2 5 36 5 66 32l 20 121 M4 2
12-12 UploShs, 150 0 00 17 117 7 45 1 01 5 35 5 66 1 07 13 75 49 4.8
12-13 UpioShs. 200 o 00 4 28 0 00 0 09 9 65 2 26 0 00 25 145 -4} 42
12- 14 UptoShs. 250 0 00, 0 0o 0 00 0 00 2 158 0 00 ¢ 00 12. .69 .37 36
12-15 Upto Shs. 300 0 oD 6 00 i 06 0 0.0 23 1635 o 0.0 g 00 18 104 42 41
12- 16 UptoShs. 400 o 00 1 07 0 00 0 045 4f 285 0 00 2 14 19 110 &4 62
Sub-toial 46 1000 1451000 154 1000 138 1000 139 1000 76 1000 145 1000 173 1000 1027 5000
122 Willingness to pay when water supply
is improwed . . .
12-1 UptloShks.15 0 o0 1 07 1 06 0 040 0 00 0 00 ¢ 00 17 104 19. L9
12.2  UploShs. 20 0 0b 6 41 2 13 2 14 o 00 o 00 ¢ 00 6 37 16 18
12-3 UptoShs. 25 o 00 4 27 3 L9 0 (1] 1 07 1 137 1.06 . 1 .06 12 12
12-4 UptoShs. 30 0 00 g 55 9 58 2 t4 0- 00 o 00 15 95 ¢ 00 33
i2-5 UploSh. 35 0 00 4 27 2 129 2 14 g 00 1 13 g8 sl ¢ 00 35 34
12-6 UptoShs. 40 3181 8 55 10 65 6 43 o 00 1 33 -2 165 1 06 57 55
§2-7 UptoShs 45 7 26 2 14 0 65 7 50 0 00 1 £3 18 1:p4 O 00: 45 44
i2-8 UptoShs. 50 7 26 9 62 n- 1 18 128 2 14 1 13 27 171 1 085 7 15
i2-9 YptoShs. 75 & 194 4 96 13 84 18 128 4 .29 10 125 17 108 5 3 # 86
12- 10 UptoShs. 160 4. 129 27 185 35 226 3% 227 16 72 2 IS 14 89 13 80 165 162
12-11 UptoShs. 123 ¢ 00 20 137 23 148 - 31 N0 8 58 . 12 150 9 37 -2 135 1 123
12-12 UptoShs. 150 o 00 17 116 1 1 9 64° 9 6.3 19 238 10 63 16 98 91 89
12-13 UptoShs. 200 0 00 20 137 5 32 & 43 ¢ 43 8 100 g 51 22 133 713 74
12- 14 Upto Shs, 250 0 00 4 27 -1 06 o 00 10 72 2 25 0 00 17 104 34 33
12- 15 UptoShs. 300 1 32 I 07 0 00 1 0.7 14 101 2 25 3 19 23 141 45 44
12+ 16 UptoShs. 409 1 32 1 07 1 06 ¢ 90 T4 516 o 00 2 13 19 "1L7 :101 25
Sub-total 31 1060.0 146 1000 155 1000 141 1000 133 1000 80 100.0 158 1000 163 1000 1017 1000
13 - Average mouthly income per household . - .
13+1 . Under Shs, 215 ’ o 00 6 49 06 0 04 0 00 0 0o 1 06 3 16 1 1.0
13-2 Shs.215-1399 ¢ 00 320 . %] 0 09 14 28 o 00 o 00 1 05 . 8 o7
¥3-3  Shs. 400 - 699 ¢ 090 2 13 T 45 1 02 2 56 -0 00 10 59 5 ur 235
13-4 Shs.700-999 o 00 3 20 2 13 6 4.3 2 56 5 28 .28 166 13 .71 59 54
13-5 Shs, 1002 - 1499 3 38 6 40 40 255 - 6. 43 0: 00 3 17 22 130 23 126 103 94
13-6 Shs. 1500- 1999 2 25 1 07 15° 96 10 71 1 238 16 - 5¢ 34 201 28 153 . 107 98
13.7  Shs. 2000 - 2999 1 13 3 152 41 261 30 23 1 z8 2 124 52 308 58 317 28 208
13-8  Shs, 3000 - 5999 6§ 15 5 371 43 14 64 434 6 167 61 M43 15 89 49 268 0. 04
13.9  Over Shs. 6000 68 850 SE 338 50 32 4. 170 3 639 n 39 T 41 3 16 I52 A6
Sub-101a} 80 1000 151 1000 157 1000 141 1000 36 1000 178- 1000 169 1000 183 000 1695 0G0
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Table E.4.5 Water Consumption and Willingness-to-Pay in Nakuru Municipality
(For Residential)

1. Water Consumption per month :
DAverage  2)Actual 3)Water needed  4) Percentage 5) Percentage 6) 1)X4) 7) X5 8) 7)/6)

{m3/month) (Nos.) (Nos.) . ofD of 3}
Less than 10m3 5 315 60 28.7 6.6 14 0.3
10-20m3 15 260 167 237 18.2 . 35 27
20-30m3 25 218 215 10.8 23.5 5.0 59
30-40m3 35 101 152 9.2 16.6 3.2 5.8
40-50m3 45 95 89 86 9.7 3.9 4.4
50-75m3 62.5 28 69 25 1.5 1.6 4.7
75-100m3 875 20 66 1.8 1.2 1.6 6.3
100-150m3 125 33 48 3.0 52 38 6.6
150-200m3 175 13 23 1.2 2.5 21 4.4
200-300m3 250 8 12 0.7 1.3 1.8 33
Over 300m3 300 8 15 0.7 1.6 2.2 49
TOTAL 1009 916 100.0 100.0 30.1 403  1.64

2. Average cosi of waler per month
DAverage 2} No.of 3) Percentage 4) 1)x3)
{Shs.fmonth)} houschold

Less than Shs.15 1.5 46 4.0 0.3
Shs.i5-20 17.5 46 4.0 0.7
Shs.20- 25 225 S50 44 1.0
" Shs.25-30 215 61 5.4 1.5
Shs.30-135 32.5 27 2.4 0.8
Shs.35 - 40 375 30 2.6 1.0
Shs.40 - 50 45 74 6.5 2.9
Shs.50 - 75 62.5 180 158 9.9
Shs.75- 100 87.5 183 16.1 14.0
Shs. 100 - 125 1125 97 8.5 9.6
Shs. 125 - 150 137.5 61 . 54 7.4
Shs, 150 - 200 175 69 6.1 10.6
Shs.200 - 250 225 62 54 12.2
Shs.250 - 300 215 60 53 14,5
Over 5hs.300 350 94 8.2 289
TOTAL ) 1140 100.0 115.2

3. Willingness-to-pay -
)Average  2) At present 3)If water supply 4) Percentage 3) Percentage 6) X4y 7) 1)XS) 8) 7)/6) 9) 7}/ current

{Shs.fmonth) {MNos.) improved(Nos.) of 2) of 3) cost
up to Shs.15 15 3 19 6.4 1.9 0.5 0.1
up to Shs.20 175 29 16 2.8 1.6 0.5 0.3
up to Shs.25 22.5 51 12 5.0 12 1.1 0.3
up to $hs,30 21.5 92 34 9.0 33 2.5 0.9
up to $hs.35 325 .29 35 23 3.4 0.9 1.1
up to Shs.40 375 42 57 4.1 5.6 15 2.1
up to Shs.45 42.5 23 45 22 4.4 1.0 19
up to Shs.50 415 65 76 6.3 7.5 3.0 3.5
opto $hs.75 62.5 180 87 17.5 8.6 1.0 5.3
upto 3hs.100 $7.5 141 165 13.7 16.2 12.0 14.2
up to Shs.125 112.5 74 125 12 12.3 8.1 13.8
up to Shs.150 1375 49 91 4.8 8.9 6.6 12.3
up to Shs:200 ' 175 43 _ 75 4.2 74 7.3 12.9
up to Shs.250 225 37 34 3.6 3.3 8.1 7.5
up to Shs.300 275 42 45 4.1 4.4 1.2 122
ap to Shs.400 350 64 101 6.2 9.9 21.8 4.8
TOTAL 1027 1017 100.0 100.0 97.1 1233 127 1.07
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Table E.4.6 Sumarey of Results of Questionnaire Survey for Institutional and Large Commercial/industrial Consumers

(1/2)
A Institutional B. Large commercialIndustria)
Question . Question
Mo. . Nos.} [ No. (Nos.) (%)
Number of Samples 13 Number of Samples 9
1 Type of Building 1 Type of Building
1-1 Education Facilives 4 30.8 141 Restaurant 0 0.0
1-2 Health Facilities 3 231 1-2 Other Commercial 69 75.8
1.3 Govemment or Official facilities [ 46.2 1-3 Industrial p.2] 4.2
Sub-total Sub-total 91 - 100.6
13 100.0
2 Nature of Facilities 2 Type of weter supply source
2-1 Public 12 923 2-1 ~ Individual House Connection 78 LR
2-2 Privale 1 17 2-2 Share connections 5 56
Sub-total : 13 108.0 2.3 Other [ 0.0
) 2-4 . Rain/River water 0 0.0
3 Type of water supply source 2-5 Ground water 6 6.7
3-1 Individual House Connection 8 61.5 2-6 Pond/Rescrvoir water 0 0.0
3-2 Share connestions 5 B85 2-7 Rain/River waler 0 0.0
3.3 Other : 0 0.0 2-8 Pond/Rescrvoir water 0 0.0
3-4 Rain/River water 1} 00 2-9 Other i) 0.0
3.5 Ground water [ LX) Sub-to1al 9 100.0
3.6 Poud/Reservoir water 1] 0.0 . )
3-7 Rain/River watcr 1] 00 3 Average monthly waser consumption
3-3 PondfReservoir water o 0.0 31 Actual
3-9 Cther 0 0.0 31 Less than 20 m3 (10,000 lit.) 31 344
Sub-total i3 100.0 3-2 20 -50m3 4 44
= . 3-3 50-75m3 7 7.8
4 Averagc monthly water conssmplion 3-4 75 - 100m3 24 267
4.1 Actual 3-5 100 - 150m3 9 10.0
4-1 Less than 20 m3 (10,000 Iir.) 0 0.0 3-6 150 - 200 m3 7 18
4-2 20-50m3 0 0.0 3.7 200 - 300 m3 4 a4
4-3 50-75m3 0 0.0 3-8 300 - 400 m3 2 22
4-4 75-100m3 0 0.0 3-9 400 - 500 m3 0 0.0
4-5 100 - 150 m3 3 333 3-10 500 - 1000 m3 1 1.1
4.6 150 - 200 m3 2 222 3-1 10040 - 1500 m3 1 11
4-7 200 - 300 m3 3 333 3-12 Over 1500 m3 0 0.0
4.8 300 - 400 m3 1 1.1 - Sub-total %0 100.0
4.9 400 - 500 m3 0 0.0
4-10  500-1000m3 0 0.0 32 Quantity of water needed
4-11 Over 1000 m3 0 0.0 3-1 : Less than 20 m3 (10,000 1is.) 0 0.0
Sub-total 87 100.0 3-2 20 - 50m3 0 0.0
‘ : 3-3 50-75m3 0 0.0
4.2 Quantity of water needed 3-4 75 - 100 m3 7 14.0
4-1 I.ess than 20m3 (10,000 Iit)) 0 a0 3-5 100 - 150 m3 19 330
4-2 20-50m3 0 0.0 3-6 150- 260 m3 11 no
4-3 50-75m3 0 0.0 3-7 200 - 300 m3 1 20
4-4 75 - 100 m3 0 0.0 3-8 300 - 400 m3 4 8.0
4-5 100 - 150 m3 2 n2 3.9 400 - S00 m3 3 6.0
4-6 150 - 200 m3 1 111 3-10 500-1009 m3 2 4.0
4-7 200 -300m3 2 22 3-11 1000 - 1500 m3 0 0.0
4-8 300 - 400 m3 3 333 3-12 Qver 1500 m3 3 6.0
q-9 400 - 500 m3 0 0.0 Sub-totat 50 100.0
4-10  500-1000m3 1 111 :
4-11  Over 1000m3 0 0.0 4 Present status of water supply
Sub-wotal 9 100.0 4-1 Satisfactory 44 48.4
Unsatisfactory
5 Present status of water supply 4-2 Poor quality 4 44
5-1 Satisfactory 4 08 . 4-3 Low pressure 1 1.1
Unsatisfactory 4-4 Unstable 23 25.3
5.2 Poor quatity 0 0.0 4-5 Insufficiency of quantity 3 .25.3
5-3 Low pressure 2 154 4.6 Expensive 0 [1E]
5-4 Unstabie T 53.8
5.5 Insuificiency of quaniity 0 0.0
5-6 Expensive 0 0.0
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Table E4.6 Sumarry of Results of Questionnaire Survey for Institutional and Large Commercial/Indastrial Consumers

(2/2)
A. Instilutional B. Large commerclal/Indusirial
Question Question
No. Nos.) {%} No.

6 Nepative influznce of waler supply problem

6-1 Health 0 00
6-2 Hygiene a 0.0
6-3 Fire loss [ .00
6-4 Service 0 0.0
6-5 Expansion of farility L) 0.0
6-6 Cnher 0 0.0
7 Average cost of water per month
7-1 For free ] 0.0
-7-2 Less than Shs. 50 0 0.0
7-3 Shs. 50- 100 1 9.1
1-4 Shs. 100 - 260 4] 0.0
7-5 Shs. 200 - 300 3 713
7-6  Shs.300-500 5 45.5
7-7 Shs. 500 - 1800 1 9.1
7-8 Shs. 1000 -2000 1 9.1
7.9 Shs. 2000 - 3000 0 0o
7-10  Over Shs, 3000 1 9.4
Sub-taal 1 100.0
8 Willingness to pay for water per month
8.1 If the interviewee could get sulficient water
at preseat
8-1 Up to Shs. 50 ] 0.0
£-2 Up to Shs. 100 i 125
8.3 Up to Shs. 200 1 125
8-4 Up 1o Shs. 300 2 5.0
§-5 Up to Shs. 500 1] 0.0
8-6 Up to Shs. 1000 1 125
8-7  Upio5hs 2000 ] 0.0
g-8 Up to Shs. 3000 1 125
g-9 Up to Shs. 4000 2 5.0
Sub-total 3 100.0
§.2 Willingness o pay when water supply
is improved
8-1 Up to Shs. 50 [ 0.0
.2 Up to Shs. 100 0 00
8-3 Upr to Shs, 208 1 i43
3-4 Up to Shs. 300 3 429
8-5 Up 1o Shs. 500 ¢ 0.0
B-6 Up to Shs, 1000 V] 0.0
8.7 Up 1o Shs. 2000 1 14.3
8-8 Up to Shs. 3000 [ 00
-9 Up to Shs. 4000 2 28.6
Sub-total 7 100.0
9.1 Average monthly revenue per facility
ar owner(Private)
9-1 Lnder Shs. 16000 0 [L14]
9-2 Shs. 10000 - 25000 . 1 100.0
9-3 Shs, 25000 - 50000 0 0.0
9-4 Shs. 50000 - 100000 0 0.0
9-5 Shs. 100000 - 156000 0 0.0
9.6 Shs. 150000 - 30000 0 0.0
9-7 Shs. 300000 - 506000 0 0.0
9-8 Shs, S0G000 - 1000000 0 0.0
9-9 Over Shs. 1000000 0 0.0
Sub-to1al 1 100.0
9.2 Avcrage yearly revenue andfor subsidy
per facility (Pubdic)
-1 Under KL 500 1 i1.1
9-2 KL5000 - 10000 1 11.1
g-3 KL.16004 - 15000 0 0.0
9-4 KL15000 - 30000 i 111
9-5 KL30000 - 50000 4 44
9-6 KLS000 - 100000 2 nz
9-7 Over KL 100000 0 0.0
Sub-total 9 100.0

5 Negative influence of water supply problem

5-1 Health 0 0.0
5-2 Hygiene [4] 0.0
5-3 Fire loss 0 0.0
5-4 Production 9 29
5-5 Expansion of facility 0 0.0
5-6 Other ' 8 8.8
6 Average cost of water per month
6-1 For free 0 C 00
6-2 Less than Shs. 50 0 0.0
6-3 8hs. 50 - 160 2 88
6-4 She. 100 - 200 38 41.8
6-5 Shs. 200 - 300 13 14.3
6-6 Shs. 300 - 500 10 1.0
6-7 Shs. 500 - 1000 7 17
6-8 Shs. 1000 -2000 4 44
6-9 Shs. 2000 - 3000 4 4.4
.6-10 Shs. 3000 - 5000 3 33
6-11 Over Shs. S000 4 4.4
Sub-1otal [ 100.0
7 Willingness to pay for water per ronth
7.1 If the interviewee could get sufficient water
al preset -
7-1 Up to Shs. 50 3 37
7-2 Upto Shs. 100 2 25
7-3 Up te Shs. 200 30 310
7-4 Up to Shs. 300 15 185
7-5 Up to Shs, 500 9 1.1
7-6 Up to Shs. 1000 9 ill
7-7 Up to Shs. 2000 4 4.9
7-8 Up to Shs. 3000 2 25
7.9 Up to Shs. 4000 0 0.0
7-10 Up w Shs. 5000 i 1.2
7-11  Upto Shs. 6000 1 12
7-12 Up ta She. 7500 0 0.0
7-13 Up to Shs. 10000 5 6.2
Sub-total 81 100.0
1.2 Willingness 1o pay when water supply
is improved
7-1 Up to Shs. 50 0 0.0
7-2 Up 1o Shs. 100 0 G0
7-3 Up to Shs. 200 7 3.0
7-4 Up to Shs. 300 19 35.2
7-5 Up o Shs. 500 10 18.5
T-6 Up to Shs. 1000 4 74
7-7 Up 1o Shs. 2000 6 1.1
7-3 Up to Shs. 3000 2 37
7-9 Up 10 Shs. 4000 0 0.0
7-10 Up to Shs. 5000 1 19
7-10 Up 10 Shs. 6000 3 56
7-12 Up to Shs. 7500 1] 0.0
7-13 Up 1o Shs. 10000 2 37
Sub-total 4 100.0
8 Average Monthly Revenue per Building
8-1 Under Shs, 5000 2 3.0
5-2 Shs. 5040 - 10000 1 1.5
§-3 Shs. 10000 - 150000 16 242
3-4 Shs. 15000+ 30000 15 27
5-5 Shs. 30000 - 50000 9 136
8-6 Shs. SO003 - 100000 3 4.5
-7 Shs. 100000 - 250000 6 9.1
8-8 Shs. 250000 - 500000 6 LA
-9 Ower Shs, 500000 8 i2.1
Sub-total &6 100.0
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Table E4.7 Economic Benefit Stream (up to Year 2015)%

_ L7 SO T SO 1 I[N 0 MU OO YOO - S 171 - SO 11 I . Y . .
T Rakira STunlclpatiiy s : AN £ U113 S S L N 1, RO L)
1)Water Demand (1000m/year) 15468 16408 17406 18460 19470 35 20658 2843 24000 25422 26828 28312 29817 315
2)Total Sxles Volune (1000m3/year) 16 I e leaeo 1o 2033 2less 283 24030 202 2688 28312 27 3153 3am 33130 1oR B8 4

7)Sales Volume from Other Sources(1000m3/year) 59717 5977 5917 5977 . 5977 [ 77 . 1 s ] 5077 5977 5977 5977 <977 ! H
4)Incremental Sales Volume (1000m3fyear) 9491 10431 11429 12483 13493 14558 15681 16866 18113 19445 20851 223315 ?33703 '22256 2?12—& 23?3 3???}; 33%1’ 3';2;—;

5)Adjustment by Regulation®* (1000m3/ycar) 75265 25066 25266 25266 25266 25266 25266 25266 25266 25266 25266 25266 25266 25266
6)Adjusted Incremental Volume (1000m3fycar) 9491 10431 11420 12483 13493 14558 15681 16866 18113 19445 20851 22335 23900 25266 Tats a6 b6 dves e
Institutional . 845 919 997 1076 1158 1244 1334 1420 1528 1632 1741 1856 . 1976 3015 e amre ame as B
Commercial and Industrial 1981 2155 2337 2526 21 235 3140 3365 3586 380 - 4086 4354 4e36 4860 4S9 4365 4366 4Bk 4969
Residential and Others 6665 7357 8095 8881 9614  1M89 11207 12072 12999 13983 15024 16125 17288 18318 18318 18318 18318 18318 Pt
2. Nalvasha Town | 20 29 3 2550 1864
1) Water Demend(1000m3/year) 73 379 3708 ams 4195 4 4556 4745 4944 5151 5366
2)Total Sales Volame (1000m3/ycar) 3047 3209 3379 3559 3708 3864 40260 4195 - 4371 3550 4143 4aas  SISL 3366 390 93 aoe o end
3)Sales Volume from Other Scurces(1000m3/year) i) ) ] 0 -0 0 0 0 ¥ D 0 0 "o o 0 p H > 6594
Dincremental Sales Volume {1000m3/year) 3047 309 3379 3559 3708 3864 A6 4195 4371 455 4745 4944 5151 5366 5500 5825 6069 6323 0
3)Adjustment by Regulation** (1000m3/year) 5305 - 5305 5305 5305 530S 5305 505 5305 5305 505 5305 505 5105 3305 5303 51035 5305 Sws  sa0s
ncremental Adjusicd Volume (1000m3fyeasy 3047 3209 3379 - 3559 3708 3864 4026 4195 4371 4Ss4 a5 434 SIS 105 305 3108 5305 539 9309
Institational 1093 1152 1213 1278 1331 1986 1444 1504 1566 1632 1700 1771 1845 1901 1901 1501 1901 190 101
Comumercial 2nd Industrial 109 113 121 128 133 139 145 151 157 164 170 178 185 191 191 191 191 oy b
* Residential and Others 1844 1943 2085 2154 244  BA0 2438 2541 2647 75 w3 2995 321 24 me e 34 s
o o . 2358 2478 2604 2738 2886 3042 3206 " '
1) Water Demand(1000m3/year) ' ; 3380 3562 3754 3958 4172 4397 4636
2)Total Sales Valume (1000m3/year) ‘ 058 . 2418 2604 2738 2886 3042 3206 3380 3562 374 3958 4172 4397 4636 bt B £ o
3)Sales Volume from Other Sources(1000m3/year) 1718 1733 1748 1764 1781 1799 1818 - 183t 1858 1874 1890 1906 1923 194l 1941 1941 1941 ey o
Hlncremental Sales Volume (1000m3fyear) 640 745 856 913 1104 1243 1388 182 1703 1881 2068 2366 2474 2695 2948 3214 3495 37 atos
s)Adjustment by Regulation** (1000mi3/year) 2064 2664 2664 2664 2664 2664 2664 2664 2664 2664 2664 2664 2668 . 264 2664 2664 2664 S
&)Incremental Adjusied Volume (1000m3/year) 640 45 856 973 1104 1243 18 1542 1703 1881 2068 2266 2474 2664 w64 264 2664 2664 26
Institutional 261 34 M9 396 447 501 558 617 679 747 818 893 912 1042 1042 1042 1042 1082 %
Commercial and Industrial 20 24 27 31 35 39 43 ag 52 57 63 68 74 79 % 19 79 %
Residential and Others _ 359 418 480 546 622 702 788 816 972 1076 1181 1305 1429 1540 1544 1544 sk 154 154
4, Gilgl! Rurai*** S o s <50 5 : :
1) Water Demand(1000m3/year) 06 b 543 3 ’ 99 618 637 657 671 698 T 741 763
P Total Sales Voume (1000m3fyear) 506 S 543 563 580 . 599 618 637 657 677 698 719 741 763 758 14 841 50 897
3)Sales Volume from Other Sources(1000m3/year) 289 289 289 289 289 289 289 286 289 289 289 289 89 . 289 289 289 289 29 5%
Mlncremental Sales Volume (1000m3/year) 217 235 254 274 291 310 329 348 368 388 409 430 452 475 500 525 552 550 289
5 Aijustment by Regulation®* (1000m3/yes) 469 460 469 469 469 469 469 469 469 469 469 469 469 469 469 469 469 46 6
SyIncremental Adjusted Volume (1000m3/year) 217 235 254 274 291 310 329 348 363 388 409 430 452 469 469 469 469 469 46
5. Eburru Ruraj®** ] -
1) Water Demand(1000m3/year) 726 757 788 821 855 890 926 964 1004 1045 1087 . 1132 1178 1226 7
2)Total Sales Volume (1000m3/year) 726 . 757 788 821 855 390 926 964 1004 65 t08 132 L3 12w 16 1we Lo iso 1
3)Sales Volume from Other Sources(1000m3/year) 0 0 0 0- 0 0 0 3] 0 0 0 0 : 0 0 S0 0 #] 10
4)Incremenial Sales Volume (1000m3/year) 726 751 788 821 855 . 890 926 964 1004 1045 1087 1132 1178 1226 1276 1329 1383 1448 s 0
5)Adjustment by Regulation** (1000m3/year) 1212 1212 1212 1212 212 22 w2 12 122 . 2z @2z 12 b o1z i B a1
- &)Incremental Adjusted Volume (1000m3/year) 726 151 788 821 855 'm0 s osi  laod 1045 1087 112 178 12z 1@z s a2 1 10
Total Incrementa} Volume (1000m3/ycar) 21137 16707 18110 19452 . 20864 22351 23916 25559 27313 29160 31106 IS 3T 3960 4004
. ( . 6 42602 45295  481%
Upper Limit of Supply(1000m3/year) 34516 34916 4916 34916 34916 34916 34916 4916 34916 24916 . 34916 - 34916 34916 34916
Total Incremental Adjusted Volume (1000m3/year) _ 9 9 34916 34916 34916 34916 34916
Institational 2199 31 2559 2749 293 3131 3336 3550 3773 401l 4260 4520 4793 5021
Commercial and Industrial 11 294 - 2a86 2685 2889 3103 3338 353 3795 4051 4319 4600 4894 5139 3 st 3w 3w i
Residential and Others (1)**** 8968 9717 10620 . 11581 12480 . 13430 12433 15489 16618 17817 19086 20424 21838 23075 . 23075 23035 23075 - 23075 I
Residential and Others (2)***+* 943 992 142 1095 1146 1200 1255 1313 1372 1433 1496 1562 1630 168! 1681 1681 1681 1681 1681
Unit Ficonomic Benefit (Kshs/m3) ' ; 65 ¢ : : _ ' .
Instiutional - - . 691 91 6.91 91 2 6.91 691 691 691 691 691 691 6.91 '
Commercial and Indusiria gy 1282 2282 2282 282 282 282 N8 28 282 282 282 nen  BR  Be By DE BB DY
Residential and Others (1)**** 570 570 5.70 5.0 570 570 570 570 5.70 570 570 570 570 5.0 570 50 570 26 a0
Residential and Others (2)°%4* 455 455 4.55 455 455 455 455 4.5 4.55 455 455 455 4ss 455 835 435 455 35 ass
Annual Benefits ) . _ ) ‘
Institutional 15195 16406 17682 18996 20286 - 21636 23049 24528 26075 27716 29435 3126 312 34698
Commercial and Industrial agi7a 52357 S6;33 6120 65925 70810 75937 BI317 86610 92443 98558 104968 111689 117267 e 0 e 11 1
Residential and Others (1)*4** S0547. 55389 60531 66012 71137 76553 82266 88287 94724 101550 108788 116416 124478 131528 131528 131528 131528 131528 131528
Revichontinl and Others (2)#44%* 4202 - as13 4743 4982 5216 5450 STIL 5972 6242 . 6519 6807 7106 7416 7649 T649 7649 T6A9  T6A9 7649

Tatal Benellls (Kshs, 1000) 115208 128665 139689 _ 151260 162564 . 174458 186963 200104 213650 228238 243589 259726 276704 291141 291141 291141 291141 291141 291141

LI Exchisive of unaccounted-for water pstim_atéd at 20%. : )
e Adiusternent of incremental sales volume to 73% of full capacity due to the regulation of water level at E.L.1,882.0m in Lake Naivasha.
#++  1jnit cconomic benefit for residential category in rural arcas are applied 1o all the consumers' categories.

##%¢f  Jor urban areas (Nakure, Naivasha and Gilﬁi towin)}
##ev¢ Por rural areas (Gilgil rural and Eburmd rurai)
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Table E4.8 Financial Benefil Stream -

hd Fachisive of wscoount ed-for waier eaimated et 5% for bulk witer and 20% Jor disritxated watar.

aa

Adjunanantof incremental sales volume v T3% of full capacicy duc ko the Tegalation of water level BL1.3,882.0m in Lake Naivwsha,
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1000 K shu

. 1997 1998 1999 2000 00l 2001 2003 2004 2005 2066 3007 2008 209 3010 MV 012 2013 2004 2008 006 3T W8I0 200 WA 2@ M0y Med @S 0% 211 X018 z__ygp_( 2‘;30 : 011
1. Nakura Munidpality ) : : . . : . .
1}Watar Damand at Delivery Poln (I000m3jyear) 17677 18752 15852 21097 2231 23468 24192 26105 ZISIL 29034 0661 IV M3 0 IWIB OM9  ANTT MTS  4IMT ATOT 1200 4TI Q27 410 4R0T 49201 4RO X7 G207 41200 4100 4ol St G0 4101
2)Total Sales Volume (1000mIAyesr} 17671 18752 19891 21057 TSI 2M6S 4TI 26106 Z7I3 2008t 01 I HUS 3605 I8 40U ADTT 4T 4101 A0 QN7 ATHO 1IN0 4THN 4T 4101 enm 0N ATH0 0 4RO 4707 4N01 4moT A1 Oxd
)Sakes Vohume from Other Sources(1000mIfyesr) 6831 6831 6R31 6331 683} "sm3l - AN &B31 683 6a¥l 6831 €331 SRM &8I €331 831 S831  €aM1 6831 6831 6B 68N 6831 683F 683t SRML eaM 6831  sa31 &3 6811 6931 6831 31 eay
4)ncremente] Sales Yokmne (1000mfyens) 10846 11921 1061 M6 1500 16637 17930 19775 20701 2231 23630 23525 TS 9NV 3107 3NN SN VIS 406 4QNIE H0¥I6 4OIT6 A0NI6 HONIE AD3T6 AOXTE 40376 40376 A03T6  AOYI6  HOWI6  405T6 4036 40376 40T6
S)Adpestment by Regulation®* {1000m3/year) 20150 29180 29180 W 1N IS0 20180 VI3 201N I9IM0 2910 2010 BWI0 B0 MW WD 910 B0 D0 D0 B0 W10 D0 DI 29180 D0 W0 NI MK 0 9180 B0 910 VIO BN
6)Adzted Ircresnental Vohume {10003y ear) 10846 11921 13061 14265 15420 16637 17921 19715 AV ;Y B30 23525 IS N0 VI WIR0 29180 BHi80 W10 29100 20180 291K 291RC  I9180  Z91B0  NIB0 291K  WIBD  291ST  I91R0 2180 20180 29180 W18 29160
1 Wnie Warer Roaz 0Xshs. n3) 264 285 308 331 59 I8A 4l9 452 43y S28 S0 415 685 RIB I8 337 9K 9T 1035 113 1230 12 M35 1550 1674 0 180 9% MR 077 M5 2636 2868 3098 N4 1)
B)Anmul Revenue (Kahs, 1000) 28627 33981 40200 £MX SSY0 64520 75038  BYIE6 101126 117249 13578) 157080 18I53R 200457 214208 244305 26IB4Q M7 307154 DIDTA 1964 337631 A13cG6 4TS LBAIST SITAIS 360631 61502 6M4MR TUISTL  THMYIT BIHTS  SOISID  SIEMB 103cME
1. Nolvsuka Town . :
1)Waler Demand a Delivay Polnt (000m3fyess) 3482 3667 3B 4DST 4213 4416 4501 4795 4551 5209 3421 56%0 SB87 . 6132 8189 6637 - 936 TRE T3I6 U6 TRI6 1536 1336 II6 IS TS¥E 9336 TNE 15 15 1536 7535 1536 1536 7836
2Toul Seles Vohane (1000m3Ayeat) A2 3667 IBEL A6 ADE 4416 ASGL 493 4955 5205 I3 36K SRT 412 6389 6607 B Tm6 X Ik 1s T THe  IM6 IS TI6 Ts 16 NS 1536 198 7936 1836 16 136
135 ke Vohame from Other Sources(1000n3yexc) o 0 ¢ -0 .0 0 0 0 0 o 0 0 0 0 0 o 0 ] 0 0 0 6. o [ 0 0 0 a 0 o 0 o 0 0 0
A)inoemental Ssles Yokume (1000w Ifyesr) 3681 3667 JBE 4087 433 4416 4501 . 4793 4993 3DS 343 630 N7 6 8 e8T 83 dns 95 7536 7536 7536 536 ISIE TSI ISI6 U5 TNS NS TSI 6 7536 7936 MM 7536
F)Adjusiment by Regulsiion®® (1000 yew) $126 8126 6126 6126 6126 6126 6135 6126 6126 6125 6126  6l26 . 6126 - 6126  6I26 6126 4126 6126 6126 6i26 6116 6126 6126 636 6126 6126 K126 6126 6126 6M26 6126 8126 6126 6126 6126
E)lncrementat Adjustod Volm e (1000m3 yesr) 381 - 3667 3B62 4067 4B8 416 4601 4793 499 500 S42) 350 JMT en6 6126 616 6126 6126 616 6126 4126 6i26  £126 6116 6126 6136 6126 6126 6126 6116 8126 6126 6126 6126 6126
TYUni Water Rate (Kshs. A3} 64 281 308 132 359 388 4lg 452 489 328 370 615 68 7 NI B¥ S04 57 1055 1% 1230 1% M3 1530 1674 1803 182 2108 T MW 26356 2RSB 0M N4 81
8)Annual Revenue (Kahs, 1000} 9150 10431 MBS0 13921 ASNT 17125 19272 ZAGSE 24401 ZHW X0 MI@ . W) OFS 4N NHT SIS BRI A1) TR THES SIS MI0S M9 100333 1IOTIS NSS4 IBI62 10495 150634 IMI0S 1TV BBl D963 231360
3. Gzl Town (Bulk Watar Sepply) . - : . : ‘ _
) ¥Water Demaod (1500m3fycsr) 1839 1910 AXZ 089 NS4 2305 M2 2M2 - 267 0 303 IH3 001 IUS 30T NTT 36 B ANL 435 4349 439 43 49 4M9 439 ARS8 AM9 MR 4309 FEvT) a9 AU AU 4
2Tots) Sales Volume (1000mAyear) 1839 1910 2002 0 HSd 208 241 2342 . 2610 2803 M3 X9 IS 307 ISTT 3756 3044 AML 4M3 4349 4N 0 413 4MM9 4MF 439 4HS 439 A AM9 4349 Au9 a4 4349 AHg 4M9
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