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A SRR ON ISUMY IATER SURPL Y AND SERERAGE SYSTEM

APPENDIX P
PUBLIC ATTITUDE SURVEY

Pi INTRODUCTION
P1.1 General

Public Attitude Survey is one of the field surveys under this Study and the survey results are
reported in this supporting report. Survey was carricd on sample population through direct
interview at houschold using a questionnaire. It was conducted by West Kenya Development

Consultancy under the supervision of JICA Study Team and GOK counterpart.

P1.2 Purpose of the Survey

Purposc of the survey was to investigate public awareness/attitude of the residents of Kisumu
Municipality by conducting a questionnaire survey. The major items of public awarcness/attitude

for investigation were:

o level of satisfaction and needs of community of water supply and
scwerage/sanitation

s health conditions {water-rclated discases)

+ samtary habits

»  knowledge of the causcs of discases (its relationship to sanitary habits)

*  knowledge of environmental protection

¢  houschold income

*  willingness-to-pay (WTP)

. aﬂ‘ordébility-to-pay (ATP)
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P2 METHODOLOGY
P21 Surveyed Areas

Survey arca is within the Kisumu Municipality and four different areas, namely water-supplied
arca, non-water supply arca, sewer-served arca and unsewered arca were selected. Since water
supply and wastewater disposal are related to each other, samples were distributed among the
four arcas as shown in Table P-1. Names of the localitics in cach area are also shown in that

tablc. Total number of samples was 200 houscholds. Summary of breakdown of the samples by

arca is as follows:

Water supplied and sewer served (water and scwer) - 75 samples
Water supplied and unscwered (water only) - 506 samples
Water not supplicd and sewered (sewer only) - 25 samples

Water not supplicd and unsewered (no water and sewer) - 50 samples

Localitics were selected considering the following:
e type of water supply (housc-connection f comumon stand posts)
» treatment and disposal imcthod of night soil and grey-water
*  type of houses

s income level
Figure P-1 shows the location of the areas and the characteristics arcas are as follows.

P2.1.3  Water Supplied and Sewer Served Area (Water and Sewer)

These arcas are located in what was the old town of Kisumu Municipality and are served by
municipal water supply system and sewerage system. Most of the municipal estates are located
in this area including high income estates like Milimani. Drainage of the area is good due to high

elevation and murram soils. It consists mainly of what was the old town.

P2.1.2  Water Supplied and Unsewered Area (Water Only)

This arca is also mainly in the old town. However, scwerage service is not provided to the
informal scttlements within the old town arca. These settlements include, l_(alolcni and Manyatta
Arab to mention a few. These arcas form part of the peri-urban arcas of Kisumu Municipatity
which are not served by sewer but most of them are nof supplied with water at least during

limited duration of the day.
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P2.1.3  Water not Supplied and Sewered Area {Sewer Only)

Category of this arca is peculiar and significs the state of water supply in Kisumu Municipality.
This area constitutes mainly Migosi, a middic-income scttlement and adjacent informal
settlement where water supply pipelines and sewer were laid in the past. However, due to
inadequate capacity of Kisumu Municipal Water Supply System, water is not supplied to this
area. The population relics on groundwater with private and shared wells, *springs” and streams.
Middle-income houschelds with private wells discharges to sewers while those in the informal
scttlemnent rely on pit latrines. Lower pant of the arca has black cotton soils and the upper part is

of murram soils. Lower arca is prone to flooding.



HCA STLOY ON GSUMY RATER SUPPLY AND SEMERACE 8YSTEM

Tahle P-1 Areas and Localities for Public Attitude Survey
Sewcrage
Service served unserved
(50 samplcs) {50 samples)
75 Samples 50 Samples
1. Lumumba -5 1. Manyatta ‘A’ - 15
2. Miimani - 15 2. Nyalenda - 13
Supplicd 3. Mosque - 5 3. Nyamasara - 5
(50 samplcs) | 4. Okore -5 4. Nyawita -5
Water 5. Usaid -5 5. Mamboleo - 5
Supply 5. Makasembo - 5 6. Kaloleni - 35
6. Ondick -5
7. Lower Rallway- 5
8. Upper Raitway - 5
9. Arninma - 5
10. Nubian - 5
11. Obunga - 3
12. TomMboya - 5
25 Samples 50 Samples
1. Migosi - 25 . Bandani - 5
2. Awrpont - 5
3. Wachara - 5
Not- 4. Ober Kamoth - 5
supplied 5. Dago -5
(50 samplcs) 6. Sabembe -5
7. Nyalunya - 35
8. Nyahera -5
9. Osin - 5
10. Chiga - 5

Note: Generally, sewerage system docs not exist in non-water supply arcas. However, in Kisumu
Municipality, there is an area {most part of Migosi) which is piped and sewered but water supply
docs not reach due to inadequate capacity. This area is upper middlc-incomc area and relics on
groundwater and served by sewerage. Twenty five samples are allocated for this arca.
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P2.1.4  Water not Supplied and Unsewered Area (No water and sewer)

Most of these arcas constitutes rural arcas of Kisumu Municipality. Most of the arca is
characterised by black cotton soils and watcer logging duringr rainy scasons which is cvident in
Nyalunya, Chiga and Nyamasaria. Howcver, arcas like Kajulu at higher altitudes has red soil
and has good natural drainage allowing casy construction of pit latriucs. Population in these

areas rcly on springs, shallow wells, ponds, lake, streams and canals.

P-3
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Data Collection Method

Intervicwing method by visiting each houschold was used, supplemented by observations by the

interviewers. The following activitics formed the data collection process. They are as follows:

P2.3

Mobilisation of human and material resources (which included two soctal surveyors,

¢ight interviewers and a vehicle with diver): Eight interviewers were recruited from
the locality to carry out the interview, These facilitated gaining access to the
houscholds, made interviewing in the local language possible and helped to build
rapport .during the interviews. Interviewers had previous expericnce in similar
surveys and were bricfcd about data collection techniques and on the questionnaire.
Interviewers were under the direet supervision of cither survey coordinator or suney
administrator.

Protesting © Intervicwers were subsequently taken to the field for trial interviews to
pre-test the questionnaire and to ascertain the techniques of the interviewers. The
questionnaire was scrutinised to identify misunderstanding in the wording of
guestionnaire and to cstablish a common understanding among the survey team.
Interviewing : Interviewers were instructed to st a suitable atmosphere for interview.
They stimulated the discussion and guided the respondents during the interview. At

the end of the interview respondents were given a chance to ask questions for

clarification.

Questionnaire Design

The questionnaire consisting of both open-ended and closed questions to cover items on water

supply, sanitation, health and environmental protection was designed in consultation with

counterparts of Ministry of Local Government and Kisumu Municipat Council. Questionnaire

form is as shown in Annex PL.

P2.4

Data Processing and Analysis

Answers to the questionnaire was coded for data cntry and analysis. Annex P2 shows the codes

used and Annex P3 shows the coded data for cach sample.
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P3 RESULTS

Results of the survey are summarised in Figures P-2 through P-12 and in Tables P-2 through
P-16. Discussion of the results are made in the following scctions.

P3.1 Houschold

P3.1.1 Household Size

Average family size for the whole sample was 7.12 persons. The average is the highest for water
and sewer arca at 7.56 and the smallest was for water oaly area at 6.44 persons. Compared to

the population census data, family size of the samples are stightly higher.

Table P-2  Average Household Size

Area Average Size, {persons}
Water and sewet FAY4
Water only 6.44
Sewer only 7.52
Na waler and sewer 712
Total 7142

P3.1.2 House Type

Type of houses characterise the living conditions of the surveyed area. As a whole 56% of the
respondents live in permancnt houses, 30% live in semi-permanent houscs and 14% tive in
temporary houses. Majority of the permancat houses are found in Water and Sewer Area, and
Scwer Only Area with 86% and 84% of the respondents living in such houses, sespectively. The
majority of the semi-permanent houses found in the No Water and Sewer and Water Only areas
with 56% and 42% of the respondents living in such houses sespectively. Most of the temporary
houses are found in the No Water and Sewer Arca and water only area that accounts for 32%

and 18% respectively. Figure P-2 illustrates the details for housc types for cach area.

P3.1.3  Electricity and Telephone

Access to other utilities namely clectricity and telephone are also indicators of living conditions
of the Study Area. As expocted, access to electricity and telephone are the highest in Watcr and
Sewer Arca at 98% and 27% respectively. In the water only area, it is 18% and 20% respectively.
Unique characteristic of Sewer Only Area is shown by 88% clectricity conncetions and 8%
telephone conncctions. In the No Water and Sewer Area, only 2% respondents have clectricity

and none of them have telephone.  Figure P-3 shows the details.
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P3.2 Water Supply Needs
P3.2.1  Water Sdurces

Results from the sunvey indicate that the respondents use a variety of water sources.  The
sources include, the municipal water supply, community supply, public wells, private wells,

strcams/canals, springs and Lake Victoria.

A detailed analysis indicates that in the Water and Scwer Arca, the municipal water supply is
commenly used, which accounts for $5.3% respoudents having house connections. Community
water supply accounts for 4% of the house connections (which includes private wells supplying
several houses), while 9.3% of the respondents depend on communal taps from Community

Water Supply (wells supplying neighbouring residents.

In Water Only Area, the main source of water is the municipal water supply, which accounts for
48% relying on communal taps, 10% have housc conncctions from community water supply.

In the sewer only area, the major source of water is private wells which accounts for 80%.

Municipal water supply does not serve people in the no water and sewer area. The main
source of water is private wells which account for 32% respondents.  There are no house

connections in this area. Figure P-4 illustrates water sources for cach arca.

P3.2.2 Water Collection

Regarding the frequency of water collection, most of the respondents {61.5%) in the surveyed
arcas collect water more than three times a day, 32% collect it thrice a day while 6.5% collcct 3t

twice a day or less.

The highest frequency of water collection is observed in the sewer only arca with 92% of the
respondents collecting water more than three times a day. This is followed by No Water and

Sewer Area with 62%, Water and Sewer Arca has 57.3% and Water Only Area has 52%.

The common mode of water collection is carrying water on heads/hands by individual houschold
members accounting for 47% of respondents followed by 23% of the respondents depending on

handcarts. A few rely on bicycles, wheelbarrows, and even cars.
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The time taken to collect water varies from one area to another. In the Water and Sewer Area, an
average of 10 minutes is spent on water collection dug to its proximity to houscholds (85.3%)
who have housc conncctions. In the Water Only Arca, an average of 25 minutes is spent on
water colleetion while in the Sewer Only Area, approximately an hour is spent on collecting
water.  In the No Water and Sewer Area, an average of 33 minutes is spent on water collection.

For the entire study area, an average time of 32 minutes is spent on collecting water daily.
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P3.2.3 Distance to Water Sources

As a whole, 59.5% of the respondents travel up to 0.5 kmy, 36% travel between 0.5-1.0 km and
only 4.5% travel more than 1 km. By areas, the respondents who travel more than 1 km come
from No Water and Scwer Arca ( 18%) while 62% from the same arca travel behween 0.5-1 kim
looking for water. Figure P-5 gives the details on distance to water source. It should be noted
that even in the Water and Scwer Area, although 35% has housc connections, duc to unrchiable

supply, 85% of those in Water and Scwer Arca also responded with travel up to 0.5km for water,
P3.2.4 Payment for Water

The sunvey investigated whether or not the residents were paying for water.  The results
indicate that 39% of all respondents do not pay for water because they are not suppticd. Others
usc traditional sources such as rivers, wells, springs, lake which do not require any payment.
38% respondents, who pay for water, buy it directly from water vendors. Table P-3 below
show the average payment (median) for water. Expenditure for water in water-scarce arcas {i. ¢.
waler only, and sewer only) is higher than the expenditure in relatively well supplied area (water

and s_ewer)

Table P-3 Monthly Payment for Water

Area Ksh. /month
Water and sewer 225
Waler only 302
Sewer only 331
No water and sewer 143

P3.2.5 Satisfaction with Water

Tablc P-4 shows the summary of satisfactien with water. Obviously most of the population is
not satisfied with the water supply both municipal and others. It is essential to note that betwecn
34-46% of those in No Water and Sewer Area are, however, salisfied with way of collection,
water quantity and water quality. Table P-13 shows the satisfaction with watcr against payment

for water. Figure P-6 shows the satisfaction with water use.
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Table P-4 Satisfaction with Water

Area way of quantity quality price
collection
Water and sewer K] 25 23 17
Water only 36 32 24 32
Sewer only 8 24 4 16
MNo water and sewer 34 40 34 46

P3.3 Sewerage / Sanitation Needs

P3.3.1 Mode of Nightsoil/Sewage Disposal

As a wholc, only 38.5% are served by the sewer. The most  commeon form of sanitation is pit
fatrine with 40% of the respondents using this form of feacal disposal, 13.5% usc common
latrines, 10.5% are connected to scptic tanks, 2%  use bucket latrines and 0.5% are connected

to the cesspit. Figure P-7 shows the details of nightsoil/sewage disposal.

Table P-5 shows the summary of night soil/scwage disposal mode by arca. A comparative
analysis of sanitation methods in the four survey areas indicates that in the Water and Scwer
Arca 75% of respondents have flush toilets connccted to sewer, 3% have flush toilets connected

to scptic tanks. Pit latrines are used by 15% of the respondents white common latrines are used
by 5%.

In the Water Only Arca, 2% are conneeted to sewer while 30% arc connccted to septic tanks.
60% use pit latrines. In Sewer Only area 76% of respondents depend on flush toilets, 16% use
pit tateines and 4% use common latrine. In the No Water and Sewer arca, 70% of the
respondents use pit fatrines, while 34% use common latrings. Other 8% use toilets connected to

seplic tanks and 4% usc bucket latrine.

Table P-S Mode of Nightsoil/Sewage Disposal (% of samples)
Area Flush Toilet Flush Tolet Pit Latrine Common Others
I Sewer | Septic Tank Latring
Water and sewer 75 3 15 5 7
Wates only 2 30 &0 10 O
Sewer only 80 [} 15 4 12
Mo water and sewer Q 8 70 4 4

Nole: Some of the households use muttiple mede of night soil disposal especially these using pit iatrine
and commeon falring in day and night.



FCASTUDY ON KISUMS WATER SUPPLY AND SEAERAGE SYSTEM

P3.3.2  Satisfaction with Night Soil/Sewage Disposal

Tablc P-6 shows the summary of response to satisfaction with night soil/grey water disposal.
Most of the respondents in Water Only and Scwer Only arcés were not satisficd with the way
they disposc night soil / sewage. In No Water and Sewer Arca where almost all population rclics
on either pit latrines or common latrines, only 40% are satisficd especially due to distance from
houschold and inconvenience during rainy weather and during night. Figurc P-8 shows the details.
Cases where people have fell into the pit latring dug to substandard construction has also

occurred discouraging their use.,

Table P-6 Satisfaction with Night Soil iSewage Disposal

Area % satisfied
Valer and sewer 53
Water only 24
Sewer only 24
o water and sewer 40

P3.4 Garbage Disposal

There is no organized system of garbage coliection in Kisumu Municipality. As a whole, 5.5% of
the réspondents throw it on the steeet, 54.5% in open land outstde their property and 40% inside
their property. In the Water only area, the streets are fittered with garbage(8%), while in the
Scwer Only Area 88% of the respondents throw garbage in the open land outside their property,
most of which end up into drainage channcls and sewers, clogging them.  Also, when it rains the
garbage is washed into canals, rivers and lake. In Water and Sewer Arca, most of the people

(58.7%) dispose their garbage inside their property. Results are shown in Figure P-8

P15 Health Conditions

Malaria is endemic in the Study Area and al! the respondents have affected with it once or morc.

Table P-7 shows the summary of other water-related discases among respondents.

Table P-7 Common Diseases (Except Malaria)

Area % Affected
Diarrhoza Typhoid Chelera
Waler and sewer 40 69 8
Water ondy 62 82 i6
Sewer only 4 44 0
No water and sewer 68 84 22

P-13
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Water-related discases in the study area is prevalent with malania affecting all arcas.  For the
Water and Sewer Area, typhoid accounts for 69.3% and diarrhoca 40%.  In thc Water Only
Arca, typhoid accounts for 82% and diarthoca 62%.  In the Scwer Only Arca there is no
incidence of cholera. Diarthoca and fyphoid account for 44% cach.  In the No Water and Sewer
Arca, residents suffer from water-related discases, with diarrthoea accounting for 68%, typhoid
84%, and cholera 22%. Other discases acconnt for 52%.  Figurc P-9 illustrates the prevalence
of common discases in cach area. It is important to note that the outbreak of cholera in the

sccond week of October 1997 started from the No Water and Scwer Arca,

Due 1o high frequency of malaria and typhoid, people have to spend moncy on medicines.  The

results indicate that 43.5% spend over Ksh. 1000 per month on medicines.

P3.6 Knowledge of the Causes of Diseases

The results of the survey indicate that 70% of all the respondents boil water for drinking, 81%

wash hands with soap before cating and after use of toitet and 83.3% cover food/water.

In the water and sewer area, 77.3% boil water, 80% wash hands and 77.3% cover food. In
water only arca, 64%, 94% and 96% boil water, wash hands and cover food respectively.  In
the sewer only area,  33% boil water, 80% wash hands and 92% cover food. In no water and

sewer area, 56% boil water, 70% wash hands and 76% cover food/water.

Boiling water is highly practiced in the sewer only area while washing of hands and covering
food is highly practiced in water only arca.  The lowest rated area in terms of sanitary habits

is found in no water and sewer arca (Table P-16).

in contrast to the prevalence of water-related discases, that the respondents were aware of the
causcs of diseascs, boil water for drinking and wash bands with soap before meal and after the

use of toilet. One of the common reason is lapses in practice dug to unavailability of ¢lean water

and cost of fuel for boiling water.
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P3.7 Knowledge of Environmental Poltution/Protection

Figure P-10 and Table P-12 show the results.

P38 Household Expendifure

Houschold incdmc forms onc of the quantitative measure of affordability to pay for services such
as water and sewerage. However, experience suggested that the people are reluctant to disclose
their income even when asked to specify in the ranges instead of figures compared to expenditure.
Therefore, respondents were asked to disclose the houschold expenditure. Since the savings rate
is low, it can be safcly assumed that expenditure is nearly equal to income, especially for low-
income categorics. Figure P-11 shows results and Table P-8 shows the summary, As shown in
that table, Watcr and Sewer Area and Scewer Only Arca has relatively high income while the
lowest average expenditure was in No Water and Sewer Arca. In terms of expenditure for water,
low-income people 1.¢. those in Water Only Arca use the highest percentage of their houschold

expenditure for water while those in Water and Sewer Arca use the lowest pereentage of their

expenditure for water.

Table P-8 Average (median) Household Expenditure

Area Ksh. imonth Average payment for wates as % of
hotisehold expenditure, %
Water and sewer 8,400 268
Walter only 4,050 7.46
Sewer only 8,000 4.14
No waler and sewer 3,750 385

P3.8 Willingness-to-Pay and Affordability-toPay

More often than not willingness-to-pay is strongly related to affordability of a service or good.
When the price is high the commodity is less affordable and more people are not  inclined to
pay for it. However, not in all cases docs inability to pay reflect unwillingness to pay. At this
juncture, it would sufficc to say that willingness-to-pay has to do with both attitude and
affordability. The results from the survey confirm that all the respondents in the entire sample

were willing to pay for water.

Figure P-12 shows the results of Willingness-to-Pay. Analysis of different areas shows that in
Water and Sewer Arca, 8% of the respondents are willing to pay up to Ksh 50 a month for water,
14% are ready to pay Ksh.100 while another 37.3% can pay up to. Kshs. 200 monthly.  40%
can pay over Ksh. 200.

p-15
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In Water Only Arca 6% of the respondents are willing to pay up to Ksh. 50 for water, 22% up to
Ksh. 100 while 42% arc willing to pay upto 200, and 30% arc willing to pay more than Ksh. 200.

In the Scwer Onty Arca, 8% are willing to pay fess than Ksh. 50, 20% are willing to pay Kshs.
50 - 100 while 36% pay upto Ksh. 200. 36% arc willing to pay more than Ksh. 200
monthly.

In the No water and sewer arca, 2% are \'.‘illing to spend upto Kshs. 50.  50% are willing to
pay Kshs.50 - 100 monthly while 47% arc willing to spend Kshs. 200. 4% arc willing to
spend more than Kshs. 200.

Table P-9  summarizes the sample averages of willingness-to-pay for water in each area. In the
samg table, affordability-to-pay is shown based on rules of thumb i.¢. range of 3-5% of average
houschold. Willingness-to-pay is less than what the people are paying at present and is also

Iess than the affordability-to-pay as well.

Table P-9  Wiltingness to pay (WTP) and Affordability to Pay (ATP} for Water

Area wte ATP
¥sh. fmonth Ksh, finonth
{3-5% of expenditure)
VWaler and sewer 130 252 - 420
Water only 115 122 - 203
Sewer only 120 240 - 400
No waler and sewer 75 113- 183

Factors exist that may reduce this willingness. In Water and Sewer Area, 82.7% were
dissatisficd with water price. In Water Only Arca, 76% were unhappy with water QUalil)'. In

Sewer Only Area, 92% were dissatisficd with water collection. While 66% were not happy with

water collection in no water and sewer arca.



S STUDY ON NISUMU WATER SUFPLY AND SEWERAGE SYSTEM

P4 CONCLUSIONS

From the survey results and field observations, following conclusions are made:

e Improvement of water supply and sewerage serviess of Kisumu municipality is very urgent.
Especially the poor are spending more for low quality water,

s  Minimum charge lcvied on consumers need revision as the consuiners who have not
received any or very little water are charged flat rate and are dissatisficd.

+  Public opinion is unfavourable on Water and Sewerage Services. Cooperation of public will
be esscntial for successfil water supply and sewerage operation and the efforts shall be
made to overcome the negative impression.
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[Vﬁia:';;manenitii_—_ & Semi-Permanent IIITe.rVﬁ;)d'rre;rgyi j
House Type
Area Permanent Semi-Permanent Temporary Total
No. of No. of No. of No. of
Samples % Samples % Samples %o Samples
Waler and Sewer 65 86.7 8 10.7 2 27 75
Water Only 20 40.0 21 420 8 18.0 50
Sewer Only 21 84.0 3 2.0 1 4.0 25
No Water and Sewer 6 12.0 28 56.0 16 320 50
Total 112 560 80 30.0 28 14.0 200
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Electrlcity

{ Figure P-3
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Area Electricity Telephone
. Yes % No % Yes % No %o

Water and Sewer 741 937 1 1.3 201 26.7 55y 733
Water Only . 8] 180 41| 2.0 10; 200 40| 800
Sewer Only 22 880 . 3| 120 2 8.0 231 920
No Water and Sewe| - 1 2.0 49 9840 0 0.0 50| 100.0
Total : 106 53.0 a4l 47.0 32: 160 168 840
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Water Source

B Community Supply Common Tap
@ River ! Lake

2 Private Wells

Tmunk;pal Supply House Connection DMunIcip;l-é.upphj Common Tab

= Comr;w;\lty Supply House Connecti
O Public Wel

Municipal Supply Community Supply  |Private Weiisl Public Well | River / Lake Cther
Area House [Common Tag House  [Common Taf

Connection Connection

No. | % [ Mo.| % | Mo | % I Mo ] % { Mo | % | mo| % INa | % [wo | %
VWater and Sewer B84 853} 27| 350 2 27 4] '83] 4| 53] 4| 53 31 40} 64 853
Water Only 16) 320} 24 480 5| 100] 10[ 200] 1] 20] 6| 120]  &] s0] 2| 40
Sewer Only s| 200 5| 200 50 2000 20| 80.0 4} 160] 5] 200 i 40] 1} 490
NoWaterand Sewer] 0 00| o] 00 0} 00 5| 100 18] 320§ 14} 280] 5] 100] 10} 200
Total 85} 425! 56| 28.0) +2| eo] 39} 195 25| 125] 29] 1450 i3] es5] 77| 385

Note: Due to unrefiable municipal supply, mest respondents rely on multiple sources. For example, in Water and Sewer Area,

75 respondents tely on 172 sources which is a factor of 2.3, Other indicates mostly buying from water vendors.
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Distance
Area 0-0.5km 0.5 km more than 1 km
No. % HNo. % No. %
Water and Sewer 64 853 i1 147 2] 00
Water Only 33 €6.0 17 340 [1} 00
Sewer Only 12 430 13 520 0 0.0
No Waler and Sewer 10 200 3 620 9 18.0
Total 119 595 72 36.0 9 45
Note: Even in the Water and Sewer Area due 1o unreliable supply, travel up to 1 km was reported.
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Area Way of Cotlection Vvater Quantity Water Quality Water Price

Water and Sewer 4.7 253 : 27 17.3

VWaler Only B0 320 240 320

Sewer Only 6.0 240 4.0 16.0

No Water and Sewer 340 40.0 340 460
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{ Figure P-7
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. _ o U
Area Fhish Toilet/ Flush Tailet/ Pit Latrine Common Latrine Others
Sewerage Seplic Tank
Water and sewer 75 3 i5 5 7
Water only 2 30 60 10 0
Sewer only . 80 0 16 4 12
No water and sewer 0 8 70 34 4

Note - Some of the households use mulliple mode of night soil disposa)l especially those using pit latrine and
common latrine in day and night.
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Area Yes % No % Totat
Water and Sewer 40 533 35 367 75
Water Only 12 240 33 76.0 50
Sewer Only [ 240 19 76.0 23
No Water and Sewer 20 40.0 .30 60.0 50
Total 78 39 1221 &1 200
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I & Street {1 Gpen land In Estate
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Area Strest Open Land in Eslate Total
Yes % Yes % Yes %
Water and Sewer 4 53 27 36.0 44 58.7 75
Water Only 4 8.0 25 50.0 21 420 S0
Sewer Only 0 0.0 22 830 3 12.0 25
No Water and Sewer 3 6.0 35 700 12 240 50
Total it 55 109 4.5 80 4001 200
THE STUDY it
THE REPUBLIC OF KENYA ON KISUMUWATER SUPPLY Satisfaction with Nightsoil /
AND SEWERAGE SYSTEM

THE MIN'STRY OF LOCAL AUTHORITIES

KISUMU MUNICIPAL COUNCIL

JAPAN INTERNATIONAL COOPERATION

AGENCY

Sewage Disposatl and
Mode of Garbage Disposal

P-24




Water and Sewer

Vater Only

Sewer Only

No Water and Sewer

| Figure P-9

| - | ! | 1] 1 5 ]

100%

HHIH]IEIIH}HIIIIHIIIllll!klllllllllﬂliiH.IHHI
\‘i‘\\\\\\\ TR

mmu|Hmnmllmmnnmn|mmu1mnmmlmuummmunmmm. B A

106%

HHHD B HREN L IANERHIRIN [ %5

lll|l| IHII!HEIIIIIIIHFIH!HHHIIIINHIHIHI'I-IIIIIIIIIHHHIII Il IH!IIHIIIII
R R T

100%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100

%
| BOthes  Hchden  DDamhoes  OTyphod  Diaiara
Most Common Diseases
Area Malaria Typhokd Diarrhoea Cholera Gtheis
Water and Sewer 100.0 69.3 40.0 8.0 187
Water Only 100.0 820 62.0 16.0 300
Sewer Only 100.0 44.0 44.0 0.0 200
No Waler and Sewer 100.0 84.0 68.0 20 520
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séwer oty 80 780 40 000
o waler and Sewer 20 [FL] 960 1000
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‘Table P-10 Water Use Practice
Muni¢ipal Suppiy Community Supply Public Well Privato Wall River/Lako Others
Aroa Purpose
rouss . % Commen | % House % | Common | % User % Usar ! % User % User %
Connection Tap Cannsection Tap
Water and Sewer | Drinking/sooking 64 |B53%| 27 |38.0% 2 |2 4 53%| 6 (80%| 4 |[53%| 3 [40%| 64 |860%
Tollet 84 85.3% 27 38.0% 2 2.7% 4 53% g [107%| 5 |87% - - 64 . |859%
Washing Clothes 64 85.3% 27 36.0% 2 2.7% 4 5.9% 6 |80% 5 67%| - . 64 |853%
Catle/Goats 13 17.3% 4 53% | 1.3% 2 2.7% 4 |53% 2 2.7% 1 1.3% - -
Gargon 7 9.3% 2 2.7% 2 2.7% 2 2.7% 4 | a0% 2 2.7% 4 | 53% 2 2.7%
water Only Drinking/cooking 18 [220% P4 [4B.0% 8 10.0% 10 2000 8 [120%] 1 2.0% 4 8.0% 2 4.0%
Taltet 1B 32.0% 24 |48.0% 5 10.0% 10 200% 8 1160%f 5 100% - 3 6.0% 2 | 40%:
Washing Clothes 16 32.0% 24 48.0% 5 10.0% 10 |200%] 8 160%] 2 | 40% 4 8.0%| 2 | 40%
Catte/Goats 1| 20% 2 4.0% 1 10,0% 2 0% 4 (80%) - | - - . - -
Garden - . - - - 2.0% . . - - 1 2.0% 2 4.0% 5 [10.0%
Sewer Only Drinking/coaking 5 120.0% 5 20.0% - - 20 80.0%| 5 [200%) 4 [180%] 1 4.0% 1 4.0%
Tollat 5  120.0% 5 20.0% - . 14 |660%) 9 [360%i 5 [200%] ! 4.0% - -
Washing Clothes 5 200% 5 20.0% - | - 13 g20% 8 [320%] 1 4.0% - . - -
Cattie/Goats . S - . - - - - - - - 0. - .
Garden . - - - - . . 2 8.0% 8 (220%| 14 (se0%] 1 40%
No Water and Sewer | Drinking/cooking - . . - . . 5 10.0%] 16 [32.0%] 14 [28.0% 5 10.0% 7 14.0%
Tollet - - - - - . 5 10.0%) 23 (460%| 4 go%| 17 [d0%] 2 40%
Washing Clothes - - - - - - 5 |100%| 14 (20N - . 20 |40.0%| - .
Cattie/Goats - - - - - 5 [10.0% . - . 7 |140% . -
Garden - - - - - - . l - - - - |- - -




Table P-11 Willingness to Connect to Sewerage

Area Satisfaction with Fit Latrine Common Latring | Connect 1o Sewer
Disposal of Night Soi/Sewage
Yes % No % % % %

Waler and Sewer 40 53.0% 335 ] 467% | 11 14.7% 4 53% 16 21.3%
Water Only 12| 240% {3z 760% | 30| soox | 5| 100% | 28| s60%
Sewer Only 1) 24.0% 19 | 76.0% 4 1 6.0‘.)6 1 4.0% 4 16.0%
No Waler and Sewer 20 40..0% a0 | 60.0% a5 700% 17 3.0% 22 44.0%

Total 78 39.0% 122 | 6IO% 80 40.0% 7 13.5% 70 350%
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Table P-12 Knowledge of Environmental Poliution / Protection

Area Krew Water from Pollution of lake Weed covering lake Pollution of river/canals Agree 1o Prolect Lake Gontribute Monay
lake used for danking
Yes| % |No| % Ves| % |No| % [ves| % |No| % |ves| % fNo| % Yasl % |No| % |Dont| % |ves| % [No| %
| | | ! Know !
| | | : : |
Water ang Sewer 69‘ as0% | 61 80% |70 980% | 8| 67% | 59| TA.I% 16| 21.3% | 40 | 83.5% § 35 | 46.7% 641 853% | 3 i 4.0% ] ! 10.7% | 65 | 88.7% 10! 13.3%
'Water Only 50 1 100.0% - - as | B9.0% | 6| 120% | 48] 920% | 4 | 80% | 37 74,0% | 13 ] 26.0% | 43 } BE.O0% | 1 2.0% 6 | 12.0% | 41 820% | 9 { 18.0%
f i |
Sewer Only 22 i 820% | 3| 120% | 23| 920% | 2 | BO% |20 80.0% | § | 200% 21| 84.0% | 4 | 16.0% 23} 920% | - . 2 | B0% 117 68.0% | & | 32.0%
No Water and Sewer a2 | 840% | 8 ] 16.0% | 45 90.0% | &5 | 10.0% | 45 50.0% 1 5 | 10,0% | 22| 44.0% | 28| 56.0% | 23 | 45.0% 31 6.0% | 24 | 48.0% | 25| 50.0% | 25 l 50.0%
. i i :
Total 1834 o15% | 17| as5% [182] 91.0% | 18| 9.0% |170] 85.0% | 30 | 15.0% 1120 60.0% | 80! 40.0% [153 76.5% | 7 | 3.5% | 40 | 20.0% |148) 74.0% 52 1 26.0%
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Tabte P-13 Satisfaction with Water and Current Payment

Water Coliection Water Quantity Water Quality ‘Water Price No Payment <Ksh.5/qay Ksh.5-10/day | Ksh.10-20/day >Ksh.20/cay
Araa or or or or
<Kah.150/month | Ksh, 150-300/mon| Ksh.300-600/mons > Ksh.600/montn
Yos. % [Nol % [ves| % [Nol % lvess % No]l % [ves| % |No| % | Me. | % | Moo | % | No. | % | No. | % | No %
Water and Sewer 22 10035 | 53 170.7%] 26 |37%| 49 65a%| 5 | 67% | 70|9a7m| 3 | a0% 72 960%] 32 27| & [ 67%] 1 M| 17 lozrsl 10 [133%
| | ! ‘
i
water Oniy 16 a2.0%| 3¢ | es.0s| 11 122.0%| 30 [78.0%| 8 [16.0%| a2 [sa0x| 6 |120%|4sl8s0%] 8 |1e0%) 8 [160%] 11 [220%) 16 (320%) 7 40%
! I
I
Sewer Only 4 116.0%] 21 |84.0%| 3 [12.0%| 22 |88.0%| 5 |20.0%| 20 {80.0%| 5 |20.0%| 20 |80.0%] 11 |aal%p O - 2 . 0 . 12 148.0%
NoWaterand Sewor | 15 130.0%] 35 [ 70.0%| 13 { 26.0%] 37 | 74.0% 15 |30.0% 35 | 70.0%| 40 | 80.0%) 10 | 20.0%; 28 ‘Ass.n% 2 laon| 13 j260%| 4 80%] 3 |60%
Total 57! 143 53 147 3 167 54 146 | 15 a7 a7 az
1 ‘ | j
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Table P-14 Sanitary Habits and Knowledge of Diseases

Boil Water Wash hands before eatingl  Cover food/iwater Causes Of Cholefa Usa of iImpure Water Eating before Pollution of lake
Afea eating/after use of toilet causes diarrhoea etc. washing hands
Yes | % Yes % Yes % Yo % Yes % Yos % Yes | %
i
‘Water and Sewer 58 77.3% 80 80.0% 58 77.3% 70 83.3% 73 97.3% ral 84.7% 69I 92.0%
§
i
Water Only 32 63.0% 47 84.0% 43 96.0% A4 88.0% 43 B6.0% 44 83.0% 41 1 82.0%
Sower Only 22 88.0% 20 80.0% 23 92.0% ] 92.0% 25 100.0% 25 100.0% 24] 96.0%
' i
No Water and Sewer ZEi 54.0% 35; T0.0% 38 76.0% 40 80.0% 47 94.0% 45 92.0% 39| 78.0%
i I
!
“Total 140! 70.0% 162 81.0% 167 £35% 177 88.5% 188 94.0% 186 93.0% 173 86.5%
i
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Table P-15 Household Expenditure Vs Willingness to Pay

Area Lass than Ksh.1000/month wan, 1 000-2500/month K5h 2500-5000/month Kan.5000-7500/month Kan. 7500-10,000/month Above Ksh, 10,000/menmth
NO | = No ! o® NO % NO % NO ™ NO %
water and Sewer 2 I 2.7% 5 6.7% 1 ' qa7% 7 9.4% 13 ' 17.3% 37 49.3%
| : : :
watar Only 5 10.0% 5 10.0% 14 | 28.0% 7 14.0% 5 1 10.0% 14 | 28.0%
Sewer Only - . - - 2 8.0% 5 20.0% 8 32.0% 10 - 40.0%
No Water anc Sewer ; 8 16.0% 19 38.0% v | 16.0% 7 | 14.0% 8 16.0%
\
Total 7 ‘ 3.5% 19 9.0% 46 23.0% r 13.5% R 16.5% 2] ; 34.5%
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Table P-16 House Type Vs Sanitary Habits

Boll Water wash hands before Cover food/Water
Area Housa Type aating/after use of tollet

Yes % No % Yus % No % Yes | % No | %
Water and Sewer Parmanant 53 70.7% 6 21.3% &7 75.0% 1 14.7% 56 TAT% 13 | 173%
Safnl-permansnt a 40% 1 1.3% 3 40% 2 2.7% 2 2.7% 2 2.7%
Tamporary 2 2.7% . - . . 2 2.7% - - 2 27%

Water Only Permanont 19 38.0% 8 16.0% 26 52,0% 1 20% |- 2 54.0% - - -
Semi-permanent 10 20.0% 8 16.0% 16 32.0% 2 4.0% 16 ! 82.0% 2 4.0%

Temporary 3 6.0% 2 4.0% 5 10.0% . 5 | 10.0% - .
Sewer Only Permanant | 84.0% - . 17 60.0% 4 16,0% 20 | 80.0% 1 4.0%
Seml-parmanent 1 A 2 3.0% 2 8.0% 1 4.0% 2 BO% 1 4.0%

Temporary . j - T 40% 1 4.0% . . 1 D A40% - -
No Water and Sewer Permanant 6 8.0% 3 6.0% 8 16.0% 2 4.0% 10 i 20.0% 1 2.0%
Semi-parmanent 14 18.7% 12 | o24.0% 17 24,0% 12 24,0% 23 | 46.0% 6 12.0%
Temporary ] 16.0% 7| 14.0% 10 20.0% 1 2.0% 5 | 10.0% G 10.0%




Table P- 17 House Type Vs Sanitary Facilities

Area House Type/ Tohlet Bucket Latrine £il Latrine ICDmrnon LalrinJ Others
Sanitary Faciity No. % No. % No. ¥, No. % No. %

Waler and Sewer  {Permanent 65 [86.7% - - 5 6.7% 4 53% 1 1.3%
Semi-permanent - - - - 4 53% - . -
Temporary - - - - 2 27% - - -
Water Only Permanent 10 | 20.0% 3 8.0% 10 | 200% 1 2.0% .
Semi-Permanent - - - - 16 | 32.0% 3 £.0% -

Temporary - - - - L] 8.0% 1 20% 2 40%

Sewer only Pecmanenl 19 |1 760% - - 1 4.0% - - 1 40%

Semi-Permanent . . - - 2 80% ] 40% 2 ) 80%

Temporary . . . . i | a0%]| - . 1 | 40%
No Waler and Sewer [Parmanent 3 |6o%| - . 7 |14om} 5 j100%| -
Semi-Permanent 20% 1 20% 1% | 20%] 1% | 220% -

Temporary - - - 30% | 12 | 240% 1 2.0% 1 2.0%

Tolal 97 45.0% 3 40.0% 52 40.0% 27 13.5% 3 4.0%
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WS PLIBLIC ATHITLADE SURVEY

THE STUDY ON
KISUMU WATER SUPPLY AND SEWERAGE SYSTEM
IN
THE REPUBLIC OF KENYA

QUESTIONNAIRE
FOR
THE PUBLIC ATTITUDE SURVEY

AUGUST 1997

This Survey wilt form part of the Study on Kisumu Waler Supply and Sewerage System funded as one of the
lechnical cooperation programimes lo the Republic of Kenya by the Japan International Cooperation Agency
(JICA), the Government of Japan. The Study is conducted jointly by the JICA Study Team and Kenyan
Counferparts from the Ministry of Local Government and Kisumu Municipal Council

The sofe infention of the survey is lo understand public awareness related fo water supply / sewerage and
environmental profection which Is invaluable and essenlial for formulating improvement measures for the

Kisurmu Municipalily. The Study Team solicits your continued support and cooperalion.
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KIS PUBLIC ATTITUOE SURVEY

No: Name of Area: I Sub-location:
Sexofrespondent: Male ! Female
Date: Name of Interviewer:
A GENERAL

.

Tolal number of persons in your house (includingyou) < persons
B WATER SUPPLY/ SEWERAGE{! AND SANITATION NEEDS

2 Whera do you get waler for

Purpose Kisurnu Community Pival | Public | Rivers Other
Municipality Supply Supply € Wet Lake
Well
House Common House Common
Connection Tep Conrection Tap
21 | deinking !
cooking
22 toded

23 | washing clothes
24 | catilefgoatelc,
25 | garden

For thosa without tion

3 Who fefchias water 7

31 1] Father
32 [ Mothes
33 {71 Chitdren

34 1 Otheradults

4 How long do your fetch watsr ?
41 (] less than 10 minutes
42 [ 10- 30 minutes
43 [ 30-60minutes
44 [ more than 60 minutes
45 [ if more than 60 minutes, please stale the reason

46 (interviewer to nole the approximate distance : 6~ 0.5km : 0.5 - 1.0 km : more than  km )

5 How many times do you felch water ?
51 [} twiceadayorless by means of
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52 [ thice aday bymeansof __

53 L] mosthenthrice aday by means of

How much do you pay for water per day or per month?

6.1 ] nopayment

62 [ less than 5 KShper day (less than 150 KSh per month)

63 [15 -10KShperday (150 - 300 XSh per month}

64 [0 10 -20KShper day {300 - 600 KSh per month)

65 [} mote than 20 KSh per day (more than 600 KSh per month}

66 [ Costof 20L of water (1 jermy can) KSh

Are you satisfied with the water you get?
7.4 [} thewayof collecting waler © yes/no

7.2 [ water quantity : yeslno
7.3 [} water quality 1 oyes/no
7.4 L] waterprice ©oyesino
How often do you miss water?

81 [} everyweek
82 (] fowdaysinamonth
83 [ during dry season

Do you store water? f yes with whal 7
91 []yes

g2 [no

93 [ mode of storage

If you don’t have house connection, do you wish {0 have ons 7
104 {1 yes
02 [

How do you dispose nightsoil/sewage?

1.1 O fush toilet connecled lo sewer

112 [ fush tolle! connected fo septic tank

11.3 [ pour Rush toilet connected lo seplic tankfsoakags pit
11.4 L] pour flush loitet connected to soakage pit

115 11 pour flush connected to cesspit

116 (] buckel latrine

1.7 {1 pitlatine

118 [ common laline

11.9 L] others (please specify)

JISUMWY PUBLIC ATTITUOE SURVEY
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13

1

15

16

17

18

JOSUMU PUBLIC ATTHTUDE SURVEY

How do you dispose gray water {drain water from kitchen, bathing, washing el¢.} ?
124 L] tothe sewerage

122 [ tothe seplic tank

123 3 tothe street drain

i24 [ tothe garden

125 [ Others (please specify]

How much do you pay for nightsoilfsewage disposal?
134 —___ Ksh/month

If you own a seplic tank, how often do you dispose sludge {use exhauster service} and how much do you pay
2ach time?

141 _ btmesayear
142 __ __ KShiime

Are you satisfied with the way you dispose nightsoi/sewage/siudge?
1514 L1 yes
152 dno

if no, please state what improvement would you like?
16.1 [ would!like to connect o sewerage system
162  [J wouldlike regubar exhauster service

163 [ would like regular bucket service

164 [ ] other {spedify}

How do you disposs garbage ?
171 [3 tothe street

17.2 [ to the open land {oulside your property}
17.3 [ inthe estate (inside the property)

Have your neighbourhood experienced fiooding/unsanitary conditions during rainy season ?
1831 [1 yes

182 {dno

183 [ i yes, howoften
184 |1 ifyes, isit severe
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20

21

2

23

24

25

HEALTH CONDITIONS

Which of the following diseases affected you and your family mesmbers in the last one year?

194 [INone { )
192 [ Malaria( )
183  {] diantoea{ H
184 (0 typhoid{
195 [1 cholera{ )
126 [ others

Which is the maost frequent disease?
201

How much do you pay for medicineg for a month?
214 [ less than 100 KSh per month

212 [3 100 - 300 KSh per month

213 1} 300 - 1,000 KShper month

214 [] more than 1,000 KSh per month

SANITARY HABITS

Do you boil water before drinking?
21 [yes
22 [dno

Do you wash your hands with soap, before meals and after use of loilet?
231 [ yes

232 [rno
Do you cover food { water and other utensils?
241 [ yes
242 [no

243 liysswith what ?

KNOWLEOGE OF THE CAUSES OF DISEASES (ITS RELATIONSHIP TO SANITARY HABITS)

Do you know why darthoea and chotera occurs?
254 ) ves
252 [Ino

AnnexPl-5

KISUML PUBLIC ATTIFUDE SURVEY



26

27

28

29

31

KiSLW PUBLIC AT TITUDE SURVEY

I you drink impurs water, will you fall sick with diarthoea, cholera ele. ?
261 [ yes
262 [lno

{f hands ara not washed before meals and after use of toilet, will you get diseases like diahoea?
221 Oyes
272 Ono

Are you aware Lhat discharge of unireated domestic and industrial wastewater pollute Lake Vicloria, and fish
from Laka Victoria may a'so become potiuted?

281 [1 yes
281 Clno

KNOWLEDGE OF ENVIRONMENTAL PROTECTION

Do you know that water from Lake Victoria is being drawn and distribuled as drinking water?
291 [Fyes

294 [lmo

Do you know that domestic sewage, industrial wastewaler etc. fiow in to Lake Victoria and polluting the lake?
301 [)yes
31 [Ono

Do you know that the lake is becoming covered with weed (water hyacinth} due (o pollution?
311 U yes
32 Ono

Whether you think that the rivers and canals around your neighbourhood are becoming poliuted?
321 D yes

322 Omo
323 (] Hyes, whatis the source

Whether you think that something has to be done to protect further detericration of Laka Victoria?
3B [ yes

B2 o
333 [J donotknow

Are you willing to coniribute soma money to prolect the lake and lhe riversfcanals?

341 [ yes
342 [drmo
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HOUSEHOLD INCOME

Type of housa (fo be filled by interviewer) / ownership
3.1 U pemanent

32 [} semipermanent

353 {1 temporary

364 [ ownhouse

355 [ tenant

if rented, how much is your rent 7
361 __KSh

Do you have tha following 7

374 [} eleclicily

372 [ television

37.3 L] telephone

74 O carfvan

375 [ liveslock {chicken, cow, goat elc. }

If you have electricity, how much do you pay for electricity?
381 [ ] tess than 200 XSh per month

382 {J 200 -500 XKSh per month

383 [J 500- 1,000 KSh per month

384 1 more than 1,000 KSh per month

What is the range of your monthly axpense ?
351 (1 lessthan 1,000 Xsh

92 {J 1,000-2500 Ksh

333 [J 2500 -5000 Ksh

394 [ 5000-7500Ksh

35 [ 7,500- 10,000 Ksh.

396 L] above 10,000 Ksh

ABILITY-TO-PAY AND WILLINGNESS-FO-PAY

for thosa served by water supply and sewerage

40

JGSLMU PURLIC ATTITUOF SHRVEY

If water supply and sewerage service is improved, how much can you spend per month?

401 [ lass than 50 KSh per month
402 [.1 50- 100 Ksh. per month

403 L} 100 -200 Ksh per month

40.4 [ morethan 200 Ksh. per month
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JOSUMU PUBLIC ATTITUDE SURVEY

for those sarved by water supply only(including those served by communal water poinis}
41 If water supply service is improved, how much can you spend per month 7

414
412
413
414

[] less than 50 KSh per month
{1 50 - 100 Ksh. per menth

{100 - 200 Ksh per month

{1 more than 200 Ksh. per month

for those NOT served by water supply

42 If water supply service is provided within walking distance, are willing o use it and how much can you spend
per month ?

421
422
423
42.4
425
4256

[1 Yes

(] No

[1 less than 50 KSh per moath
[] 50- 100 Ksh. per month

(1 100 - 200 Ksh pes month

(7] mora than 200 Ksh. per month
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Annex P2 Code Book

Variable Description Code
1 AREAS
WaterandSower . 1
Water Only - - 2
Sewer Only - | s
No water and Sewer j 4
2 SEX OF RESPONDENT
Male . B 1
Female B o 2
3 |TOTAL NUMBER OF FAMILY MEMBERS Actual Ne.
4 WATER SOURCEUSE
Kisumu Municipal WaterSupply =~~~ N
Community Supply . B 7__ R 2
Private Well _ R
| Public Well o - B ; o j _ 4
Riverlake o B - B 5
Other , ' 6
l-KJ'sumu Municipatity Water Supply + Community Supply o ~ 7
Kisumu Muricipality Water Supply + Private Well 3 8
Kisumu Municipality Water Supply + Public Well - g
Kisumu Municipality Water Supply + River/Lake ’ o o 10
Kisumu Municipal ¢ Cther ) B LA
Community Supply + Private Wet _ _ 12
Community Supply + Public Well o 13
Community Supply + RiverLake i o 14
Community Supply + Other ) 15
Riverflake + Private Well 16
River/take + Public Well - o 17
RiverLake +Other B i : T L
Kisumu Municipat + Community Supply + Private Well . e
Kisumu Municipal + Community Supply + Pubii_c"_ﬁ!'he_llw - } B 20
Kisumy Municap! + Community Supply + Rivetiake : 21
Kisumu Municipal + Community Supply + Other 22
Kisumu Municipat + Community Supply + Private + Public Wells o e 23
Kisumu Municipat + Community Supply + Private + Public Wells + RiverLake 24
Kisumu Municipal + Community Supply + Private + Public Wells + River/Lake + Other L
Community + Private Well + Private Well B 26
Private Woll + Public Well o o e
Community Supply + Public Well + Other - _ 28
INot Applicable i 29
5 WHOQ FETCHES WATER
Father 1
Mot - 2
Children’ ~ 3
Cther Adults ) ) . N 4
Combination Of Either of the Abave 5
6  |TIME TAKEN YO FETCH WATER
0-10 Minutes , 1
10-30 Minutes B - 2
30-60 Minutes - _ 3
More than 60 Minutes ) 4
7 APPROXIMATE DASTANCE (km) 5
- |005 o 1
0.51 . ~ _ 2
maore than 1 i 3
8 TIMES OF FETCHING WATER
Twice a day of less e 1
Thiice a day B - 2
More than Thrice a day 3

Annex P2 -1

(1/5)



Annex P2 Code Book

Variable Description Code
9 WATER PAYMENT PER DAY/MONTH (KSH)
[No payment . S T
Less than S/day of 150Month e 2
5. 10 /day of 150 - 300/menth o 3
10 - 20day of 300 - B0O/month ) 4
More than 20/day or more than 600/manth 5
10 ARE YOU SATISFIED WITH WATER YOU GET
Water Collection ] S
YES 1
HO _ _ .2
Water Quantity S -] -
YES . e o 1
NO ————— e _ —_—— — ———— .2‘._ _
Water Qualty o o ) o - -
YES I N LI
! HO - o 2
WaierPrics o
YES 1
NO 2
" HOW OFTEN DO YOU MiSS WATER
Every Week — SRR N
Few Days a Month . I -
Curing dry Season L o _ 3
Nol Applicabie 4
12 DO YOU STORE WATER
| YES 1
NO 2
Not Applicable 3
13 WOULD YOU WISH TO HAVE A HOUSE CONNEGTION IF YOU DO NOT HAVE
LOYES 1
_No_ - 2
Not Aplicable 3
14 DISPOSAL OF NIGHT SOILSEWAGE
Fiush Toilet connected to sewer 1
Fiush foflet connect o septic tank o 2
Pour flush loilet connected to seplic tank/soakage pit . 3
Powr fush connected tocosspt 4
Bucketlatine R i S
Pit Latrine B 6
Common Latrine o 7
Others (Specify) 8
Combination of either of the above 2
15 DISPOSAL OF GRAY WATER
| Sewerage e et e L . S LI
Sepictark ~ 2
steetgen . |s
Gauden T _ 1
Others (specity) B s
Combinabion of either of the above 5
16 COST OF DISPOSAL OF NIGHT $OIUSEWAGE/SLUDGE
Kshs.A20 1
Kshs 240 - - - 2
Kshs 360 R -
[Kshs 480 - ' 4
Over ¥(shs 480 5
Mot apglicable B T ) P

Annex P2 -2
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Annex P2 Code Book

Variable

Description

17

TIMES OF DISPOSING SLUDGE USING | EXHAUSTER SERVICES
Once ! yoar

Twice year

Thiice / year

Four { year

Twelve lyear

Twenty four / year

Not applicable

SATISTACTICN OF DISPOSAL OF NIGHT SOIL/SEWAGE /SLUGDE
YES

NO

19

IMPROVEMENTS
Connect to sewer

Regular exhausler service

Regular bucket sefvice

Others (specify)

20

DISPOSAL OF GARBAGE

Street . .
Open Land (Outside your pioperty)
|in the estate (Insida the property)

Combination of either of the abave

21

EXPERIENCE CF FLOODING f UNSANITARY CONDITIONS IN THE NEIGHBOURHOOD
YES

NO

i YES How often {Frequent)

When i rains

[Oncelyeat
Once/4 years
Four tirnes { year

Once ANeeld/Year

Not applicable

|I! YES is it severe

YES

NO

22

DISEASES WHICH HAVE AFFECTED FAMILIES IN THE LAST ONE YEAR
Malaria

Diarthoes

Typhotd

Cholera

Others

Malaria + any other

23

FRECRIENCY OF DISEASES
Malaria

Tyohoid

Dol
Malaria + any cther

24

COST OF MEDICINE A MONTH (Kshs)
Less than 100

100-300

300 - 1000

More than 1000

Amex P2-3
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Annex P2 Code Book
Variable Description Code
25 |SANITARY HABITS
Do you bel rinking water
o YES i
N 2
Washing hands before meals and afler use oftolet
YES ) 1
NO 2
Do you coves food'water and other ulencils N ~ B
| ves T o 1
NO 2
26 |KNOWLEDGE OF CAUSES OF DISEASES AND THEIR RELATIONSHIP TO SANITARY HARITS
[Doyouknow why choleraoccurs '
. ¥YES - 1
N 2
if you drink impure water will you fall sick with diarrhoea
| YES i B L N 1
NO - B _ B ~ 2
H your hands are nol washed before and after use of toilet will you fall sick with diseases like diahoea T
[ YES - 1
NO 2
Asa you aware that discharge of untreated domestic and indussial waste water poliute Lake Victoria ]
_YES _ . 1
e . .
27 |KNOWLEDGE OF ENVIRONMENTAL PROTECTION )
Do you know thal water from lake Victoria is being drawn and distributed as drinking water
[ ves B !
No 2
Do you that domestic sewage and industrial waste water flow into the lake and polivte it
- YES ) B B 1
e m B [ v —— —_ 2
Do you know that the Lake is becoming covered with the weed (Hyacinthy due topoliion |
YES ) i
HO 7z |
Do you think that ivers and canals around your neighbourhood are becoming poltuted _
L YES L 1
NO_ 2
| Do you think that something has to be done lo protect the fake from detereriation
Y T
] HO |2
DO NOT KNOW m__ T 3
Are you willing lo contribute some money to protect the lake and rivers i T
o - YES ) - - T _1__
NO T B __2_”7
28 HOUSE TYPE
Permanent . )
éemi—permanent i 7:7 - o 2
Temporary B o ) 3
28 (HOUSE OWNERSHIP
Terant L L 1
Own House T i 2
30 JCOST OF RENTING A HOUSE PER MONTH (KSHS)
0Q - 500 1
501 - 1000 - 2
1001 - 1500 N ) 3
1501 + 2000 - T 4
2004 - 2500 ‘ T i 5
2501 - 3000 T T N
Over 3000 - 7
Notapplicable - 8

Annex P2 -4
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Variable

Description

31

OWNERSHIP OF PROPERTY
Electricity

Television

Telephone

Carlvan

Livestock {Cow, geat, chicken}
Combination of either of the above

Notapplicable

32

COST OF ELECTRICITY PER MONTH (KSHS)
Less than 200

200 - 500

500 -1000
More than 1000

Not applicable

33

RANGE OF MONTHLY EXPENCES {K5HS)
Less than 1000

2500 - 5000

5000 - 7500
7500 - 10000

Abova 10000

34

ABILITY TO PAY AND WILLINGNESS TO PAY (KSHS)
I water supply and sewerage service is improved how much can you spend per month

Less than 50

50- 100

100 - 200

More than 200

35

IF WATER SUPPLY SERVICES IMPROVED HOYY MUCH CAN YOU SPEND PER MONTH
Less than S0

{50 - 100

[100- 200
More than 200

36

IF WATER SUPPLY SERVICE 13 PROVIDED WITHIN WALKING DISTANCE ARE YOU
WILLING TO USE IT AND HOW MUCH CAN YOU SPEND PER MONTH
YES

NO

37

AMOUNT TO BE PAID
Less than 50

S0 - 100

100 - 200

More than 200
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APPENDIX-Q

POPULATION SERVED AND
- WATER DEMAND FOR
"PHASE I PROJECT



DAY AVERAGE AND MAXIMUM WATER DEMAND IN KIBUYE DIS

TRIBUTION ZONE

Sub-location Pepulation Served Per Capita Consumption
Total | Distribution as per Service Lovel Distribution as per Service Level
i Houyse Conneotion | Water Kiosk House Connection ! Water Kiosk
: | ! Urban | Peri=Lirban & Rural ' {__ Urban ! Peri-Urban & Rural
‘ High ‘ Medium i Low High High ‘ Medium | Low High Medium Low | High l High } Mediom | Low
| 1 ; : . i |

Urban Kibuys W2 6408 12,197 15,505 3101 0 0 0 200 120/ 60 20 - { - -
Millimani 19,6170 3,378 6430, %174 1635 0 0 0 200 120 60 20 - 1 - -
Kanvakwar 238237 4,103} 7.809, 9,926 1,985 0! 0l 0 200 120 60 20) . | - -
:Sub-total 90,6511 13.390] 264361 336051 6721 0! 0 0 - ; - - : - ! - | - ‘ -

Perieurban | Nvalenda 75,552 T513] 20,1531 22,098 ¢ 4421  S03%] 24,308 1201 50 50 - ! 20 20 15
Manystta 106.354]  10,045] 26543] 29,543 0 5011 67361 32,497 120 50 50 - f 20! 201 15
[Kasule 334090 3,250 3.7 9,55%; Gi 191 2179 10.514 120 60 50 . ; 201 201 15
{Wathorego 0 0 ) 0 9] 0! ¢ 0 | - ! | !

Korando 12,367 1,168) 3,133 3,435 0! 69/ 8 32,7794 120 60 50! - ' 20| 20 15
Kogeny 16,212] 15311 41070 4,503 0! 90 1927 4,954 120 60 501 - 1 201 20! 15
{Sub-total 2485.894] 23507 63053 69,137 0l 1383 157631 76052 - : - - | . ' - | - { -

Rural |Chiga 287 270 73 30! [ 2 18] 38 120 50 50 - | 20 201 15
ONvajunys 1,500 1701 456 500 o 10 114! 550 120 601 50! - s 20 20, 15
iKadero 0 0 0 ol 0 0 0; 0 | ; \ - ; | ‘\

IOkok 0] [} 0 0 0 [ [ 0 ! | i - | ! :
Konva 0 [} 9l 0l 0] 0 0 0 : - i ; i
Sub-total 2,087 197 29! 5801 0! 12 132 638 - - | - - ! - ! . | -
Total 731632, 37.5941  S0.0181 1033221 6,721 1308]  15.805]  76.690 - - - - ! - [ - ! B
Subelocation Day Averape Demand Day
Doracstic Water Demand Non-doroestic Water Demand Total Maxiraurn
Housc Connestion ' Water Kiosk [ Sub-otal [Eustitutional |Commercial [Indutrial | Sub-total Demand
| : | Urban_| Peri-Urban & Rural ! ‘ !
High | Medium | Low | High | High | Medwm | Low | |
miiday | mddav | miidav i mdidev | mi/dav | miiday | mi/day | mdidav m3/day | m3/day mi/day | m3/day m3/dayv m3/day

Urban |Kabuye 128181 146361 9303 62,01 0.0 0.0 001 37374 545.0 1,371.0 5,510.0! 7.426.0 11,1638 17,345
I Miltimeni £75.6 171,61 4504 327 0.0l 0.0 0.00 1,970.3 287.0 723.0 0.0! 1,010.0 2,930.3 4,630/
Ikanvalowar %20.6 037,31 3956 9.7 0.0 0.0} 0,0 23929 145.01 278.0° 0.0i 1,227.0 3,619.9 5.624
[Sub-total 277800 3,1723] 20163 134.4 0.0 0.01 0.0. &101.0 1.181.0 29720 5.$10.01 9.663.0 17.764.0 27,599

Peri-urban ' Nvelenda 2016/ 1.209.2] 13,1049 0.0 28 1008 36461 146899 3410 470.0" 0.0 2110 4,500.9) 6,993
Manyatia 120541 1.6165! 14772 0.0 1L 1347 48751 49331 456.0 628.0; 0.0 1,084.0 50171 9,345
Kasule 390.0 sza0 4TS 0.0! 1.8 43,60 15771 1,596.0 1480 203.0] 416.0 767.0 2,363.0 3.671
Wathorego 0.0 0.0i 0.0 0.0} 9.0 0.01 0.0! 0.0 0.0 0.0! 0.0 0.0 0.0 9
Kerando 140.2]  1¥80: 1708 0.0 1.4 157} 561 5748 53.2| 723 156.4 4824 1.056.0 1641
1Kogeny 1937 2464 225 0.0 1.8 20.5 743 7519 69.51 95.5 186.0 551.0 1,307.9) 2.024
[Subtotal 28208 3.783.20  3.356.9 0.0 2777 31531 1140.8] 113446 1.067.7) 1.469.3 1,158.4; 3.695.4 15.240.0 23,678

Rural \Chiga 3.2 4,41 40! 0.0 0.0 0.4l 1.3} 133 1.0, 2.0 119.0i 122.0 135.3 210
INyvalunva 20,4} 274! 25.0! 0.01 0.2 2.3 .3 %35 %0 11.0 71200 791.0 874.5 1.35%
iKadero 0.0} 0.01 0.01 0.0 0.0/ 0.0 0.0 0.0 0.0i 0.0 0.0} 0.0 0.0 [
|Okok 0.0! 2.0 0.0} 0.0} 0.0 0.01 0.01 0.0 0.0 0.0 0.0° 0.0 0.0 o
'Konya 0.0! 0,01 0.0 0.01 0.0| 0.01 0.0i 0.0 0.0 0.0 0.0: 00 0.0 ¢
Sub-1otal 23.6! 3171 20.01 0.,0: 2] 2.6 3.6 96.8 9.0 1.0 %91.0! 913.0 1,009.% 1.56%

Total $6225 698721 55001 1344 279, 3179 1.1504: 197424 2.257.7] 4.454,31 7.559.4| 14,271.4 34.013.8 52846
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DAY AVERAGE AND MAXIMUM WATER DEMAND IN KANYAKWAR DISTRIBUTION ZONE

Sub-location Population Served Per Capita Consumption
Total | Distribution as per Servace Level Distribulion as per Servies Level
| Housc Connection 1 Water Kiosk House Connection Water Kionk
g i i | Urban_| Peri-Urban & Rural ! ‘ Urban | Pori-Urban & Rural
i High | Modium ’ Low | High | High [ Medium; Low High j Modium | Low High | Migh | Medium i Low
! \ | | : ‘ i !

Urban iKibuye Oi 0 0} [ [ 0 [ 0 | ) ! - -
Millimani Qi Ot 0! 0 0 0 0l [} i - -
rhanyakwar a3ge3l 4103 75090 9926 1,985 0 ol 0 200 120 50 20 - -
| Sub-total 238211 4103 7.X09t 90267 1938 [ 0 [ - : - . - - ! -

Perisurban | Nyalenda Q! 0 0 0: ! 0 ¢ 0 i | - i i :

Manyatta 01 ol 0i 0 0! 0 ) 0 : | - ! | !

Kasule 0l 0 0! o 0l 0 o 0 | | - ! ! |

Wathorego 9IRE 868 23281 2,552 ) 51 5320 2807 1201 60 50 - | 201 201 15
Korando 0 [} ol 0 0 0! 0! 0 | ! - |

1Kogony ol 0! 0l 0l @ 0] [ ¢ : 3 - !

‘Sub-total D148! H6% | 2,328 2,552 A st/ 552 2,807 - - - : - - | -

Rurs! 'Chiga 0 0 0 0] 91 0 0 0 : - | |
Nyalanva 0! [ 0 01 M 0 0 0 | i - i |
'Kadero 0 0 0 | Y 0 0 6 i | - ! ! )
1Okok o 0] 0 0 9l 0| o [ i i - ! i
[Kenva 0 01 0] 0 ol 0 0 0 | i - !

[$ub-total [ 0 ol 0! 0l 0 [ 0 - - - | - ! - ; -
Total 23,011 4971 10,137] 12478 1985 3 sz 2,807 - - - ! - ! - ! -
Sub=location Day Average Demand Day*
Domestic Water Demand Non~domestic Water Demand Total Maxamurm
Houso Connection Water Kipak Sub-total |Institutional  |[Commercial |Industial Sub-total Demand
Urban Peri-Urban & Rural
High - | Medium { Low High High | Meodium | Low
mi‘dav | m3fdav- | m3/dev | m3fday | m3/dav | m3/day | m3/day | mliday m3/day m3/day m3/day m3/day m3/dav m3/day

Urban 'Kibuye 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9
'Millimani 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0! 0.0 0.0 0
[kanvakowar 820.6 9371 595.6 39.7 0.0 0.0 0.0 23929 349.0 878.0 0.0 1,227.0 3,619.9 5,624
| Sub-total 22061 937 595.61 39.7: 0.0 0.0 0.00 23929 349.0 $78.0 0.0 1.227.0 3.619.9 5,624

Pori-urban | Nvalenda 0.0} 0.0 0.0} 0.0! 0.0i 0.0 0.0 0.0 0.0, 0.0 0.9! 0.0 0.0 )
Manystta - 0.0 0.0/ 0.0 0.0 0.0! 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 ©
Kasule - 0.0 0.0 2.0 0.0 0.0: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
“Wathorege 10420 1397 1276 0.0 1.0 1.6 42.1 426.2 39.7 54,0 0.0 937 519.9) 808
‘Korando 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
Kogony 0.0 0.0| _0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0] 0.0 0.08 - 0
‘Sub-total 104.2 1307t 1276 0.0 1.0 116 42.1 426.2) . 39.7 54.0 0.0 937 5199 808]

[Rurat ‘Chiga - 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9
[Nvalunva 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0] 0.0 0.0 0.0 0.0 0.0 [
"Kadero 0.0 0.0 0.01. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.0f 0
[Okok - 0.0 0.0 0.0 0.0]- 0.01 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0] 0
Konva - 0.0 0.0 0.01 . 0.0 - . 0.0 0.0 0.0 0.0 0.0 0.0 0.0) 0.0 0.04 0
[Sub-total 0.0 . 00 00 0.0 0.0 0.0 0.0 0.0 0.0} 0.0 0.0 4.0 001 - 0

Total g8l 10768 7232 - 197 1.0 11.6 42,11 2,819.1 IR8.TE 9320 0.01 1.220,7 4,139.8F 6,432
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DAY AVERAGE AND MAXIMUM WATER DEMAND IN KOGONY DISTRIBUTION ZONE

Sub~looation Populstion Served Per Capita Consumption
Towl - Distribution as per Sorvice Level Distribution as per Service Level
Flouse Connestion Water Kiosk House Connection [ Water Kiosk
Urban | Peri-Urban & Rural Urban | Pori-Urban & Rural
High | Medium { Low High High | Medium w Low High Medium Low High High | Medium Low
Urban 'Kibuye 0 0! 0 0 0 0 0| ¢ - -
Milliman{ 0 0 0 0 0 0 [ 9 - ! -
Kanvulowvar 0 Q 0 0 -0 0! 0 [ - -
Sub-total 0 0 [ 0 0 0 o [ . . . . - .
Peri-urpan | Nyalenda 0f 0 0 0 [ 0 Q 0 | - ! !
_‘Manyarta 0 0 0 0 [ 0 ¢ 0 ! . ! ; :
'Kasule 0 0 0 [ 0 0 ] 0 ' . : !
Wathorego ¢ 0 .0 0 0 0 9 0 i - !
Korando . 18550 1752) 4699 5,153 0 103 1,175 5,663) 120 60! 50 - | 20 20! 15
Kogony 16212 1,531 4,107 4,503 0 90 1,027] 4954 120 60 50, - 20 201 15
Sub-total 34762 1283 2,306 9,656 0 193 2202] 10,622] - | - . ' - - \ - '
Rural 1Chiga 0 ¢ 0 0 0 0 [ 0 ! - |
iNvalunya [ [ 0 0 0 0 ! 0 ‘ ' - {
Kadero - 0 ) 0 0 0 0 0 0 ! - |
Okok 0 0 0 0 o 0 0t 0 -
Konva 0 0 G 0 0 [} 0 4] -
Sub-total 0 0 | 0 0 0 0 0 . - - | s . - i
Total 247621 3283 3806 94656 0| 1937 2202 10622 - . - | - - ! - i
Sube=lovation Day Average Demand Day
Domestic Water Dersand Nonwdomestic Water Demand Total Mhaximum
Hous¢ Conneotion | Water Kiosk T Sub-total |Institutional ; Commercial {Industrial Sub-totat Demand
' Urban .- Peri-Urban & Rural i :
High | Medium | Low | High | High | Medium | Low
m¥/day | mi/day | miidav i m/day | m3/day | m3/day i mi/day | miiday m3i/day m3/dav mi/day mi/day m3/dav m3/day
Urbaa Kibuye 0.01 .01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ]
Nallimani 0.0 0.0 0.0 0.0 6.0/ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
[kanyakwar 0.0 0.0 0.0 0.0 0.0! 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0
ISub-total 0.0 0.0 0,01 0.0 0.0 0.0 .0 0.0 0.0 0.0 0.01 0.0 0.0 [
Periearban  Nyalenda 0,01 0.0 0.0l 0.0 0.01 0.0 0.0 0.0 0.0 0.0' 0.0 0.0 0.0 0
Manvatta 0.0} 0.0 0.01 0.0 0.0 0.0: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
‘K.asute 0.0t 0.0/ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o
'Wathorego 0.0} 0.0l 0.0 0.0 0.0 0.0¢ 0.0 00 0.0 0.0 0.0 0.0 0.0 [}
“Korando 21021 28191 2877 0.0 2.1 23,5 $5.0 %60.4 75.8! 109.2 514.6 7236 1,584.0 2,261
Kogony 183.7 246.4 28.2 0.0 1.3} 20,5 74.3] 7519 65.51 95.5 386.0} 551.0 1,302.9 2024
'Sub-toral 394.0 s2m4l 4828 0.0 3.9] a0 15930 16124 14931 204.7! 920.61 1.274.6 2.887.0 2,485
Rural :Chiga 0.0 0.0] 0.0 0.0 0.0 0,01 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 [
INvelunya 0.0 0.0 0.0! 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
Kadero 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.04 9
Okok 0.0 0.0: 0.0 0.0; 0.0 0.0 0.0° 0.0 0.0 0.0 0.0 0.0 0.0 0
Konya 0.0 0.0 0.0/ 0.0 0.0! 0.0 0.01 0.0 0.0! 0.0 0.0! 0.0 0.0 0
Sub-total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
Total 104,01 52841 4323 0.01 19 440]  159.3] 16124 1493 20471 920.6! 1.274.6 2.387.0 4 A%S
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DAY AVERAGE AND MAXIMUM WATER DEMAND IN KAJULE DISTRIBUTION ZONE

Subelocation Popalation Served Per Capita Conaumption
Total Distribution as per Service Level Dintribution as per Service Level
: House Conpiection 1 Water Kiosk House Conmnection . Water Kaosk
! I Urban Peri-Urban & Rural | i Urban | Peri-Urban & Rural
" High | Medium | Low | High TRgh Mo TTow | pigh | Mot low T Hg | Hgn | Medm | Low
: ; | !

Urban 1Kibuye 0] [ 0 IR 0l 01 0 & i \ i - i - i -
tMillimani 01 o 0] o 0 0] 0 ¢ | : ! ' - ' -
|kanyakwar 0 0| 0 0! 0 0! 0 9 ! i . ; - ] -
| Submtotal [ [ Q 0 Q! Qi 0 [ - ! - | - [ . . i - : .

Porr-urban  |Nyalonda 0 0! 01 0! 0. 0] 0: 0 | \ - ! ' I
{Manyatts 0 0 0 0 [ ol 0 of | | - ! | !
|Kasule [ 0l 0 0: 0| 0] 0 0 - l : i
| Wathorego 4947 467 1,253 1374 0 27 N3 1512 120 60 50 - i 20 20i 15
Korando 0 0 0 0; 0 0 0 od : i [
|Kogony - 0 0 01 0! 0 ] 0 0 ) | | i
| Sub-total 4947 467 1,753 1A% [ 271 3131 1,512 - - - | - ! - ] . v -

Rural |Chiga ¢ 0] 0 0! [ al 0 0 i - j
[Nvalunva [l 0i 0 0: 0 0 0! 0 \ ! .

Kadero 1610 1521 408 447 0] 9 102 492 120! 60 50 - ‘ 20 20 15
1Okok 683 5 173 190! 0 4 431 2094 120 60 50 - i 20 20 15
Konya 7888 745 19981 2,191 9 44 5001 2,410 120 60 50 - i 201 20 15
[Sub-total “10181) 962 257 2,828 0 57 sas! Al - - - - ! . 0 - .
Total TIS028] | 1429t agas] 4202 0] $4! 958] 46030 - - - - ] - - i . -
Sub-iocation - Dav Average Demand Dav
: Domestic Water Demand Non~domestic Water Demand Total ‘Meaximum
Heuss Connedtion i Water Kiosk Sub-total |Iratitational |Commercial | Industrial Sub-total Drernand
} i Urban Feri:Urban & Rural '
High | Medium | Low | High High | Medium | Low
m3/day | mifday | mi/day | mi/dsy | mi¥dav | mdiday | m3/day | md/dav | m3/day mt/day m3/day miiday rrid/day maiday

Lirban Kibuye 0.0 0.0 0.0 0.0 0.0 0.0] 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 0
Millimani 0.0 0.0 0.0 0.0 0.0 0.0 0.0{ 0.0 0.0 0.0 0.0 0.0 0.0 0
Nanyakowar 0.0 0.0 0.0 2.0 0.0 0.0 0.0! 0.0 0.0 0.0 0.0 0.0 0.0 0
1Sub-lotal 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0

Peri-awrban | Nyalenda 0.0 0.01 0.0 0.0 0.0 0.0} 0.0 0.0 0.0 0.0 0.0 0.0} 0.0 0
Manvaita 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
Kasulo 0.0 0.0 0.0 0.0 0.0 0.0: 0.0 0.0 0.0 0.0 0.0 0.0 0.0, 0
{Wathorego 56.0 75.2 68.7 0.0 0.5 6.3 227] 2294 21.4 29.1 0.0 50.5 279.54 435
‘Korsnde 0.0 0.0 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0
Kopony 0.0 0.0 0.0 0.0 0.0, 0.01 0.0 0.0 0.0 0.01 0.0 0.0 0.0f - 0
Sub-total 6.0 75.2 6371 0.0 " 0.5 6.3 227 2294 21.4 201 0.0 50.5 279.50 435

Rural ‘Chiga 2.0 0.0 0.0 0.6! 0.0 0.0 0.0 0.0 0.0 0.0: 0.0 0.0 0.00 . 0
Nyalunva 2.0 2.0 0.0 - 0.0/ 0.0 0.0 0.0 0.0 0.0 0.0} 0.0 0.0 0.0} 9
‘Kadgro 18.2/ 24.3 224 " 0.0 021 2.0 74 747 7.0 10.0: 0.0 17.0 91.7% . 142
‘Okok - 7.8 10.4 2.5 0.6 - 01 09 33! 3.8 3.0 3.0 0.0 7.0 38.80 60
[Konva .- 9.4 110.9 108.6 0.0 0.9! 10.0 362 3639 33.0 46.0} 0.0 79.0 44898 691
‘Sub-total 115.4 1549 1414 0.0! 1.1 28] 467 4T3 230" - 60.00 - 000 10300 - - s753f - T804

Total 17181 22991 2101 0.0 17! 192] 6931 70L7) 54.4! $9.1] 0.0 153.5 $55.2 1309
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TOTAL DAY AVERAGE AND MAXIMUM WATER DEMAND

Sub-location Population Served Per Capita Consumption
Total Distribution as per Service Level Distribution as per Servioe Level
House Connection | Water Kiosk Houae Cormestion ‘ Water Kiosk
] Urben Peri-Urban & Rural ’ 1 [ Urban | Peri-Urban & Rural
| High | Modium | YLow High Figh | Medium | Low High Mediug Low lil-ligh i High ! Medivm ‘I Low
| | . i
Urban iKibuye 37211 64000 12,197] 15505 3,101 0 0 0 200 120 60 20 - - 1 -
[Millimani 19,617 3278] 6,430 2,174 1,635 0 0 0 200 120 60 20 - | - | -
eanvalowar 47,643 8205 15618, 198520 3970 0 0 0 200 120 60 20 - - ; -
‘Sub-total 104473 179031 4245 43,331 8,706 0 0 0 : - ! . | - - : - i -
Peri-urban | Nyalenda 105820 7513 20,53 22,098 0 aaz]  5,038] 24,308 120 60 50| - 20 201 15
Manyatta 1063541 10,045 26543 29,543 0 s91] 6,736 32,497 120 60! 501 - 20 20! 15
Rasule 33,409] 32500 %717 9,558 [ 191 21791 16,514 120 0 50" - 20 201 15
Wathorego 14,133 1,335, 3,581 3,926 0 7% £95 4,319 120 50 50 - i L 201 15
Keorando 30,917 2,920 7,832 1,588 0 172 1958]  9.447] 120 60 50! - { 2 20! 15
Koponv: . : 32,423 3,062] 8214] 9,006 0 180] 2,054 9908} 120 60 50| - 20 20] 15
Sub-total 207.790] 28125 754400 82719 0 1654, 18860 90.993 - - - | - - - | -
Rural Chiga 287! 27 731 20 0 2 1% 83 120 60 50| - 201 201 15
Nvalunys 1,800 170 456 500 0 10! 114 550F 120 60 50| - 20! 20] 15
‘Kadero 1,610 152 408 447 0 9 102 4924 120 60 50 - 20] 20! 15
Okok 683 65 173 190 0 4 43 209 120! 60 501 - : 20! 20! 15
Konva 7,838 745 1998 2191 [ 44 00| 2,310 120 60 50 - ‘ 201 201 15
Sub-tota 12.268] 1,159 3,108] 3,408 o 69 777 3,749 - . - i . | . ! - : .
Total - 414,531 47.277) 112793 129.658]  3706]  1.7231 19.637, 94.74Z - - | - | - : " | - : -
Sub-location Day Average Demand Day
Domestio Water Demand Non-domestic Water Demand Total Maximurn
Fouse Connootion ' Water Kiosk Sub-total |Institutiona! [Commercial | Mndustrial Sub-total Demand
: ! . Urban Peri-Urban & Rural :
High | Medium | Low | Figh | Migh | Medium | Low
miday | m3idav | m3/dav | m¥day | md/dav | m3/dav + m3iday | m3/dav | mi/day m3/day m3/day m3/duy m3/dav m3/day
Urban [Kibuye 1,282 1,464 930 62 0 01 9] 3,738 545 1,371 5,510 7,426 11,163.8 17,245
IMillimani 676 772 490 33 0 0 [ 197 287 723 0 1,010 29803 4,630
{kanyakwar 1,641 1.E74 1,191 79 0 01 0] 4,786 498 1,756 0 2,454 7,239.9 11,248
| Sub-total 1,599 4,109 2612 374 0 ) 0 10,494 1530 2,850 5.510 10,390 21,384.0 33,224
Peri-urban | Nyalenda Z. 1,209, 1,105 0! 9 101 165 3,690 341 470 0 3§11 24,5009 6,993
[Manyatta 1,205 L1617 +,477 0] 12 135 487 4933 456 628 0 1,084 6,017.1 9,349
IKasule 190 33 478 0! 3 44 15% 1,596 148 203 416 767 2,363.0 1,671
i Wathorego 160} 215 196 0l 2 18 651 556 61 [+ 0 144 799.8 1,243
Worando 250} 470 425 0l 3 39 142 1,434 133 182 391 1,206 2,640.0 4,102
Kogony 267 493 450 ol 4 41 149 1,504 139 191 772 1,102 2,605,934 4,049
Sub-tosal 1375 25260 4136 0 23 a7 1,363] 13,813 1,278 1,7571 2,079 5114 13,926.7 29,406
Rural Chiga 3! 4 4 0 i 0 10 13 1 F 11%] 122 135.3 210
Nyalunya 201 27 25 0 0! 2 3 83 % 11 772! 791 874.5 1,359
Kadero 181 24 2 0 0! 2 7 75 7 10 ! 17 $1.7 142
Okok 8| 10 10 0 0, 1 3 3z 3 4 0 7 33.8 0
Monva 39/ 120 110 [ 1] 10 36 166 13 46 0] 7% 444.9) 691
Sub-total 1391 186 170 0 li 16 56 569 52 73 391/ 1.016 1,585.1 2463
Total 7113] 88221 6918 174] 34 393 1421 24.876 2,560 5.680 £,480! 17,020 £1,895.8 65,092
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APPENDIX-R

COST ESTIMATES FOR
PHASE I PROJECT



HCA STUDY QN KISUMU WATER SUPPLY AND SEWERAGE SYSTEM

Estimated Costs for Phase I of Master Plan on Municipal Water Supply System

Proposed Facilitics Remarks Cost
1000US$
1 Intake Facilitics o e I XAV
I.a  Kibos River (Kajulu) Rchabilt. 3,000 m3/d__ 3 70
kb Lake Victoria “Rehabilt. 127,000 m3/d L Le2
l-¢ Kibos/Awach River Phase [ 42 500 m3/d 1,820
Il Raw Water Pump Station o B e
ll-a  Lake Intake Rehabilt. {10585 x 27.5m x 55kW x dunits* 560
i Raw Water Transmission Pipeline e 7543
ll-a  Kajutul. - Kajulu W.W ~ Rehabilt.  Jincluding Treatment Works -
~likb Lakel - Lake W.W Rchabill.  [450SPx 1.2km 99
lil-c  Kibos/Awach 1 - Kibuye W.W Phase 1 500,700,400 SP x 18.8 km 7444
IV Treatment Works o - B {4,317
IV-a__ Kajulu Water Treatment Works Rchabilt.  [|2,800 m3/day (reh/expy | 552
IV-b  Kibuye Water Treatment Works ~ Phasel 40,000 m3/day 10,741
IV-d Lake Water Treatment Works Rehabift.  |25,000 m3/day {rch./cxp.) 3,024
~V  Treatcd Water Pump Station o B |L9se
V-a_ at Lake Water Treatment Works Rehabilt,  {145)s x 80m x 185kW x 3units* | 893
V-b  at Kibuye Reservoir Reh. _ Rehabilt.  |30/s x 27.5m x 15kW x dunits* 305
Vo _ to Kogony Phase | 601/s x 80m x S0kW x Zunils* 391
V-¢ to Kanyakwar  Phase | GOl/s x 80m x 90kW x 2units* 3
| VI Treated Water Transmission Pipeline o N _$3194
Vi-a  Kajulu W.W. - Kajulu Reservoir Rehabilt.  [200 SP x 3.6 km R 153
“VI-b | Lake W.W - Kibuye Reservoir Rehabilt. 350 SP x 5.2 km b L0864
VI Kibuye Reservoir - Kogony Resenvoir ____Phasg 1 |4008Px 6.2 km ) 1,259
Vi-d  Kibuye Reservoir - Kanyakwar Reservoir Phase | 350 SPx 4.2 km 718
VI Reservoirs I R I X7
Vii-a  Kajulu Reservoir Rehabilt.  [700m3 - 70
~ ViI'b__ Kibuye Reservoir ~ Phasel 27,000m3 1,190
Vil-4 Kogony Reservoir Phasc  [3,500m3 - | 300
Vil-f Kanyakwar Reservoir Phase | 5,000m3 T 38R
| VIl Trunk Mains (Pipe diameter 150mm and larger) I I -1 7 &
Vill-a Phasc | Totat Length = 49.4 km 8,914
“IX_ Service Mains (Pipe diameter smailer than 150mmy | 5022
[X-a Phase 1 Total Length = 330 km 5,022
Total 16,530
¥ including 1 standby pump Rehabilitation 7,952
reh.; Rehabilitation Phaac l 38,578
exp.. Expansion Yen (x 1,000) T Mrewt T T 5.816,250)]
W.W: Waler Treatment Works T T Rekabilt. | 994000
_aussens L Pl ] 4822.250]




JICA STUDY ON KISUMU WATER SUPPLY AND SEWERAGE SYSTEM

COST BREAKDOWN FOR WATER SUPPLY SYSTEM

REHABILITATION COMPONENTS

Total | Supply Civil Contract .
Item No. Description Amount | Contract| Total | Kajule | Lake
RW-S1 | Amount | RW-C1 | RW-C2
USS USS Uss USS US$
T Inlake Facility —
Kibos River Intake 70,000 56,000 14,000 14,000
Lake Vicloria Intake 1,162,000 661,500 500,500 500,500
It Raw Water Pump Station ‘ )
Lake Intake Pump Station 560,000 560,000 560,000
Raw Water Mains from Lake Intake 99,120 86,234 12,886 12,886
(o L.ake Waler Treatment Works
Ml Water Treatment Works
Kajulu Water Treatment Works 552,300] 381,226] 171,074 171,074
Lake Water Treatment Works 3,023,524] 1,783,614| 1,239910 1,239,910
IV Trealed Water Pump Station
Lake Water Treatment Works 893,200 293,200 893,200
Kibuye Reservoir 305,200 305,200 305,200
V  Treated Water Transmission Pipeling
Treated Waler Mains from Kajulu Water 152.886] 120,775 32,105 32,103
Treatment Works lo Kajulu Reservoir
Treated Water Mains from Lake Water 1,064,000 925680; 138320 138,320
Treatment Waorks to Kibuye Reservoir
V1  Kajulu Reservoir 70,000 14,000 56,000 56,000
Total Amount 7,952,000| 4,029,0001 3,923,000] 273,000} 3,650,000




JCA STUDY ON KISUMU WATER SUPPLY AND SEWERAGE SYSTEM

Water Supply : Rehabilitation Component

Rats Amount
em Mo, Description Unit Qty.

uss Us$

L) Intakie Facility

Kibos River Intake [Rehabilitation)
Supply all materials and raise the
weir wall of the existing intake works,
including intake f outlet chamber,
screen, scour and ootel vaves. UM - 70000 76,000

70,000
Lake Victorla Intaka {Rehabititation)

{1} Provdde all materials and construct
retaining wall surrounding the
exishing intake works ¥ solve the
problem of Waler Ryacinth
and its 1ools clogging the
existing foot-valves and
sirginers inciuding screens and
supporting fdures, sum - 280,000 | 280000
(2)  [Refurbish both the existing
intake charmbars, including
new screans, pensiock and
diversion channels elc. UM - 84,000 84,000
3} Replace all the gxisling valves
at both the old intoke and new
intake including pipework and
rfsm'ngs. : Sum . 157.500 157,500
Refurbish the pump house,
chambers, build a new pump
house over new intake pumps
inCluding all civil works. SUm - 108500 | 108,500
{5) Supply all materiais, pipeaok
and fittings and replace the
existing 225 mm dia. bulk flow
metars, intake pipes, foct-vates
and strainers, including
madifications of the new raw
water main ‘o Lake Treatment
'Works. sum . 2800001 280000
(6} Refurbish all the existing st
houses, including repaics andior
replacemeat of damaged fencing,
gates, access road, securly and
street fighting including provision
of radio call system between Intake
Works, Trealment Works and Town
Hah, sum . 210,000 | 210,000
4] Supply and instal? 350 KW stand-by
diese! generator including all

(]

associated work and Genrerator .
Bouse sum - 42 000 42000
1,162,000
] Raw Water Pump Station
Lake Intaks Pump Station (Rehabilitstion)
Supply il matertals and construct a
new Pump House Yo accommodate
alf new raw water purnps, control
panels, pipework and fitings. sum - 60000 580,000
560,000
Raw Water Mains from Lake Intake
to Lake Water Treatment Warks
{Rehabilitation)
Supply and Tay 450 pm dia. stee!
raw weter pipe m 800 165 9120
99,120

113 ‘Water Treatrnent Works
Ka]uluWater Treatment Works [Rehabilitation)

) Supply and fay 200 mm dia steel
pipe from existing intake 1o the
miing ! dosing chamber, approw-
mately 300 metres jong inciuding
valves end fitiings m 00 53 17,642
{2) Mo fy the existing mixing f dosing




JCA STUDY ON KISUMU WATER SUPPLY AND SEWERAGE SYSTEM

Water Supply : Rehabulitation Component

Rate | Amount
temNo.| Dascription Unit aty.

uss ust
chamber 16 e efve addition water Tump
of upto 2600 m'iday sum - 13,060 13090
(3 [Supply al materials and construct
an additional R €. Bocculabion
tank including all Inter-connecting Tump
pipes, valves and all civil works Sum - 26,530 26,530
{4) Suppiy all materials and construct
an addihonal relnfor¢ed concrete
sedimentation tank including all
inter-connecting pipes, valves and lump
all civil works. sum - 102,760 | 102760
[€)] Supply and install B No GR P,
mixing and dosing tanks of
3m® capacity each, including
FRN gravity dosers, all uPVC
dosing pipework valves and
fitings for Alurn, Soda Ash Tump
and Chiorine dosing sum - 84,000 84,000
5  [Supply and install 6 No. new
oressure filters including ail
pipework, contrel vahves,
electrical and mechanical works,
fiter media and interpoonectng
pipewors to the existing systern.
(The above work to be undertaken fump
by 3 Specialist nominated Sub-Contrastor) sum - 308280 | 308,280

552,300
Lake Water Treatment Works [Rehabliitation}

NEW FREATMENT WORKS (REFURBISHMENT)

[A)) Supply and install 6 Na. G R P,
mrixing ! dosing tanks of 4 m3
capacity 2t the main infel o

the Treatrnent Yworks splitter

box including FRN gravity desers,
all UPYC pipewcrk, valves and
fitings for Alurn, Scda and
Chlorine dosing sem - V3720 13720
2 Replace the existing two boosier
pumps which ransfer chemicals
Trom mixing tanks to dosing tanks
rated a1 0 2 Ysec € 16 mbead
including ail efectrical work and
contiod panets. Sum - 1,200 11,260
{3 Replace the existing 300 mm dia
andd 250 min dia double fanged
shiice valves on the tnlef inaing

to Lake Treatment Waorks including
flange adapiors Sum - 3080 3,080
(4} Supply and install complete sels
of G R P. lamea plates at all the
existing sedimentation tanks
inchuding all fitings 2nd fixtures
in aluminiem. Sum . 210770 HC TG
9 Remove aill the existing filter
media from Tour rapid gravity
|Biness, check and reptace as
necessary all the air scour, and
baiiovash pipes, under-drains,
nozz'es, install new filter gravel
and sand as specified. Sum - 80,200 80,290
{6) Supply and install 200 min dia
fiow contral valve at the back-
wash main 1o the fiters sum - 700 700
{7 Supply and replace the existing
2 No. 150 mm dia. da-sludging
valves and 3 No. 50 mm dia
bleader valves at the New
Sedimentation lanks. sum - 1,150 AR EN]

LD TREATMENT WORKS
(REFURBISHMENT)

(8) ASupp!y and install @ pew disprersion
cone in one sedimentabon tark at
Oid Trealment Worls E - 4200 4200
{9) Remaqve all the existing filter
madia from four rapid gravity
fiiters, check and repiace as
necessary all the oir scour, and
backaash pipes, under-drains,
nozates, nstall new fitter gravel

and sand 2s specified Surm - 80,2%) £0.290
110} 1Supoly and instath 200 mm dia.

fiows control valve at the back-

wash main ta the fiters SUM - e 100

(31)  |Supply and replace the axisting




JCA STUDY ON KISUMU WATER SURFPLY AND SEWERAGE SYSTEM

Water Supply : Rehabititation Component

Rate Amount
Hem No. Desciiption Unit Qaty.

Us$ Us$

INo - ) mm dia de-shdging
valves and 4 No. - 50 mm dia
bleeder valves at Oid Sedimentation Tanks sum - 1,414 1,414
(+2)  [Supply and replace the following
existing vakves:-
- & No 200 mm dia. backwash
infet and backwash drainage vahes s - 5670 5,670
- 4 No. - 150 mm dia. Clear Water
intet vatves. sum - 1.750 1.750
- 4 No. 100 mm dia Clear water
outfet valves. sum
(13)  |Supply and install a new stand-by
Ajr-blower fated at 0 6 bars
pressure and electric motor
capacity of IOHP. sum - 32200 32200

VERY OLD TREATMENT WORKS
(REFURBISHMENT)

[14) |Remove all the existing filter
rredia from four rapid gravity
fiters, check and reglace as.
necessary all the air scour, and
backwash plpes, underdrains,
nox2les, install new filter grave!
and sand as specified. sum . 80,290 80,260
15} [Supply end install 200 rmm dia
iﬂow conlrol valve atthe back-
'wash main 1o the fiters sum B 700 200
{16)  |Supply and replace the foliowing
axisting valves:-
- 8 No. - 200 mm &a_fiter drain
and backwash vatves, Sum - $.600 5,600
- 4 No. - 130 mm dia_ clear water
outfet vatves Sum - 1.750 1,750
- 4 No. - 150 mm dia fitter
inket vertical slop valves Suim - 1750 1,750
{17} [Supply and reprace 8 No
gressure gauges al the filter
mains rated upto 25 bars sum - 350 350

ELEVATED BACKWASH TANK

{48) [Clean all elevaled struckural steel
work including stee! panels of

200 3 elevated backwash lank
and provide two coats of appecved
paint ingluding corrosion protecton
to all Steel work sum - 8,400 8430

STORAGE RESERVOIRS

{15)  [Supply and install two levet indicator
gauges al the existing storage
1ESErVOIrS sum - 4200 4 2%
(20} {Supply and instail 15 No. - 150 mm
dia G.S roof ventlators at the
storage resanvoirs. Sum - 5800 5.600

CLD HIGH LIFT PUMP HOUSE

(21) i Supply and repiace all the
egsting S pumps and molors
2l the old high Wt purnp house
Al six purmnps rated at 24 Vsec
8t 90 metres kead, including
all elechical work, control
panels, starters elc sum - 142000 112 006

{22y [Supply and raglace all the
extsting 12 No. - 150 mm
dia valves on the delivery
and suction mains of the
pump. S - £.180 5,130
(23} [Supply and replace allthe
fexisbng 6 No. - 150 mm dia
non-returnvalves on the
defvery mains sum
(zdy  {Soupply and replace the
existing 225 mm déia.
bulic flow meter at the
et from Old High

Lt Pumphause sum - 5720 6720
NEW HGH LIFT PUMPHOUSE

{29)  |Supply end replace aflt the
existing eight pumps and malers




JICA STUDY ON KiSUMU WATER SUPFPLY AND SEWERAGE SYSTEM

Water Supply ; Rehabilitation Component

Rate } Amount
ftem No. Description Unit Qty.
Uss Uss
3 (52 6 FIgh T pumphouse
All eight pumes rated at 36 Vsec

at 30 metres head, inciuding
ail electrical wavk, control
panels, starters etc. sum . 154,000 154,000
{26)  [Supply and replace all the
existing B No_ - 150 mm
dia salves on the detivery
and suction mains of the:
pump, sum . 3500 3,560
(27} ]Suvpply and replace afl the
existing 8 No. - 150 e dia
non-feturn vahes on Bie
delivery mains sum - 3,640 3 640
{28)  [Supely and feplace the
existing 300 mm dia
bt flow meter at the
outiet from Od High

Lil Pumphouse sum - 6720 5720
CHEMICAL BUML DING

(285 |Supply and install rew
gantry ceana of 3 5 tonpes
liRing capacity in the
chermical store, sum - 25,200 25,200
(30) [Replace an electrical wiring,
fittings and fixtures in the
Chemicat Bullding and store Sum - 12600 12800
(31)  |Replace all door 2nd windows.
including frames, kocks, Ialches,
handles etc. al the Chemical

Building and store sum - 8400 8,400/
SITE WORKS
{32y |Repair andior reflace all
damaged fencing and main gate
al the Treatment VWorks, sum - 11,200 18,200

{33)  |Repair and'of replace all
street bghting and the
securily ights at an
process units of the
Water Treatment Works sum - 7,700 7.200
(34} [Supply and install two-
way radic call system
telween the Town Hal,
¢ ake Treatment Works.
and Kibuye Water
Treatment Works. sum - 28,400 2,200
(35 |Refurbish and repairfpaint

all s1aff houses as necessary
including repairafreplacement
of damaged doorsfwindoves,
fittings 813 fixtures sum - 11,200 11,200

NEW SEDIMENTATION TANKS

(38)  [Seppy ait materials and
construct three new
sedimentation lanks
simiar o the existing ones
at New Trestment Works
including all pipework,
valves, ftlings, inter-
connections and civil
wOrks nr 3 115080 | 345240

NEW FILTERS

{37 [Supply 2l materials and
construct four now Ragpid
Gravity Fiters simitar o the
existing ones al the New
Treatment Works including
all pipevark, valves, fittings,
fittings, Inter-connections,
civil works, fitter media,
control vatves, bacicrash
pipework and Iaterals efe. o £ 97,860 | 351,440

NEW HGHLIFT
PUMPHOUSE & PLMPS

{38} | Supgly ali materials and conshbruct
rew High Lt Pumphouse with

20 m x 6 m floor area ingluding

il civil works, pump plicths,




NCA STUDY ON KISUMU WATER SUPFLY AND SEWERAGE SYSTEM

Water Supply : Rehabilitation Component

Rats Amaount
Hem No. Desisiption Unit Qty.

Us$ Us$

drainage, pipework, valves and
fittings. sum - 00001 0000
(39} |Supply andinstall 4 No.
centrifugal pumps (3 duty,
1 standbyj rated at 96 Lisec
at 90 m head n 4 210000 | 840,000

40)  |Supply all materials and construct
new access r0ad to New Pump-
Hause, ceiocate the existing
transformer all inter-connecting
pipework and bulk meter chamber, sum - 260,000 287000

3,022,524

n Treated Water Pump Station

Lake Water Treatment Works {Rehabititation)
Supply alt materials and construct a

rew Pump House ¢ accommodate

all new raw water pumps, control

paneis, pipework and fittings. sum - 8332001 833200

893,200

Kibuye Resecvoir [Rehabilitation)
Supply all materials and construct a
rew Puinp House fo accommedate
all new raw waler pumps, controf
panels, pipework and fittings sUM - 305200] 305 200

305,200
v Treated Water Transmlssion Pipeline

Treated Y¥ater Mains from Kajulu Water
Treatment Works to Kajulu Reservols
{Rehabilitation)

Supphy and fay 200 mm dia. stee]

raw waler pipe m 2,600 59 152,854

132,680

Treated Waler Mains from Lake Wates
Treatment Works to Kibuye Reservols
{Rehabilitation)

Supply and lay 550 mm dia, steel

raw water pipe m 5.000 243 | 1.084,000

1,064,000

i Kalulu Reservolr {Rehabifitation)
Supply 2t materiais and construct
reinforced conrete twin
compariment water slorage
resenvoir of 700 m3 capacity
netuding afl pipework, valves,
fittings, chambers, interconnection
pinework, drainage and ali civil
works for Rehabilitation, UM - 70,000 0,000

70,000




g3-d

COST BREAKDOWN FOR WATER SUPPLY SYSTEM
EXPANSION COMPONENT

Total i Supply Civil Contract
Amount | Contract Total EW-Cl | EW-C2 | EW-C3 | EW-C4 | EW-C5 - EW-C6 | EW-C7 | EW-C3
Item No. Dexcription EW-§1 Amount i ‘ ' |
Uss USS Uss uss | uss | uss _ uss | uss | uss | uss | uss
T Intke Facity ' = | : ! ;
Kibos/Awach River Intake 1820000 120,000 1,680,000 1.680,000 : 1 ; | |
Raw Water Mains from Kibos/Awach Intake || 7.443,500] 7,443,500 7,443,500 ! = |
to Kibuye Water Treatment Works | ' : | ’ |
! 1 i ‘
T Water Treatment Works 1 : i i : |
Kibuye Water Treatment Works 10,741,000 5250,000: 5491000 i 5,491,000, | | ;
: ' ! : | ;
I Pump Stations | : : !
Kibuye Reservoir 391,300 105,000, 286300 i 286,300 ! |
for Kogony Reservoir ; !
Kibuye Reservoir 391300| 105000 286,300 ! 286,300! . |
for Kanyakwar Reservoir ! | ! '
i |
IV Trcated Water Transmission Pipeline t |
Treated Water Mains from Kibuye 1258,600 1,258,600 ! 1,258,600
Reservoir to Kogony Reservoir : ;
Trested Water Mains from Kibuye 718,200 718200 E 718.200: ,
Reservoir to Kanyakwar Reservoir ; !
Vv Reservoirs
Kibuye Reservoir 1,190,000| 322,000 868000 868,000 _
Kogony Reservoir 300,000 70,000/ - 230,000 230,000 !
Kanyakwar Reservoir " 388,000 84,000 304,000 304,000 :
A" Trunk Main ' : i
Trunk Main 8,513,625 8,913,625 ‘ i ‘ 8,913,625
‘ : 1
VIl Service Main : \ 7 |
Service Main 5,022.000. | 5.022.000 ! \ 5.022.000
| L | 3 i i i
Total Amount 38,577,525 } 6,076,000 32,501,525 1,680,000 7,443,500‘r 5.491,000! 1,440,600 1,022200| 1,488,600 | 8,913,625] 5,022,000]
| | i : X : ’
& -]
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HOA STUDY ON KISUMU WATER SUPPLY AND SEWERAGE SYSTEM

Water Supply : Expansion Component

Rate Amount
Itam Wo. Description Unit Oy,

uss uss

1 tntake Facility
KiboslAwach River Intake {Phase [}

[4}] Supply all matenals and constroct
an intake weir acioss the Kibos and
- [Awach Rivers inciuding intake and
outlel chambers, sgreen, scour and
outlel valves and fitings n 2 420000 840,000
{3 Supply 2l materials and construdd
' cofter dams. to diverl water in both
rivers during construchon perod nr 2 280,000 560 000,
(3} Supply all materials and constrect
alt civil works, access road,
landstaping, rock blasting,

ransport of malerials and

equipiment at intaks Works site nF 2 210,000 420,000
1,820,000

Raw Water Malns from Kibos/Awach Intake

to Kibuye Watet Tieatment Works

{Phase I}

Supply and lay 700 mm dia. steel

rzw waler pipe m 8,500 414 2.856 600

Supply and lay 400 mm dia. steel

raw waler pipe m §.000 203 1,213,000

Supply and tay 900 mm dia. sleal

raw waler pipe m 5900 51 3,358,900
7443500

u Water Treatment Works
Hibuys Water Treatment Works (Phase |

- [A}] Supply all materials, squipment,
pipes and fittings etz and constouct
a complete new Water Treatment
Works consisting of Mixing/Diosing
Chamber, Fiocculaton and Sedime-
ntation Basins, Rapid Gravity Fitters,
of 40,000 m3day capacity n Phase sum - 3 542,000 8 540,000
(43 Supply att malerials and construct
Administration Building and office
block including W.C.'s. 56 - 560,000 560,000
[©)] Supply ail materials and construct
Chemical Buiiding and Chemical
Storage area including 2fl dosing
equipment and plant. sum - 840,000 E40,00C
(2] Supply el materials and construd
new access road, gate and fencing,
electricily, street lighting, drainage,
landscaping, pipework and alt
associated tivil works at the

Naw Water Treaboent Works sum - 441,000 443 000
{51 Supply all materials and construct
sTudge Yransmission pipeline and sledge

reatment facifties sum - 320,000 360,000
10,741,000
1" Kibuye Reservolr (Phase ()
for Kegony Reservelr
Supply 2l materials and consruct a
new Pump House Yo accomodate
all new raw waler pumps, control
panels, gipework and fitings. sum - 391,330 331,300
391,300
Kitirye Reservolr (Phasa I
for Kanyskwar Reservolr
Supply all materials and constrcta
new Pumnp House to ascomedale
all new raw water pumps, gontrol
nanegls, pipework and ithngs sum - 35§30 331,300
391,300

o Treated Water Transmission Pipeline
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Water Supply : Expansion Companent

Rate Amount
itam No, Description Unit Qty,
Us § us$
Treated Water Malns from Kibuye
Reservolr do Kopony Resasvolr [Phase |}
Supply and lay 400 mm dia. steel
v water pipe m 6,200 20 1,258 600/
1,258,600
Traated Watsr Mains from Kibuye
Resyivelr to Kanyakwar Reservolt (Phase 1)
Supply and lay 350 mm dia, slec!
raw waler pipe m &200 m T8 200
718,200]
v Reservolrs
Kikuye Resarvolr {Phass [}
Supply al materials and constrgt
reinforced concrete win
compartment water storage
resecvcir of 27,000 m3 capacity
including all pipewor, vatves,
fithngs, chambers, interconnecton
pipework, drainage and ell ¢l
works for Phase b, sum - 1,190 000 1,190,000
1,190,000
Kogony Ressrvolr (Phasa I}
Supply at mateqials and construct
reinforced concrete twin
compariment water slorage
reservoir of 3,500 m3 capacity
inciuding alf pipework, vahes,
{fitings, chambers, interconnection pipewark,
drainage and ail ¢ivi works for Phase | sum : - 300,000 200,000
300,000
Kanyakwat Reservolr {Phase i)
Supply all matedials and construct
reinforced concrete tain
compartmant water storage
resenvoir of 5,000 m3 capacily
inctuding alt pipework, valves,
fitirgs, chambers, interconnection
pipework, drainage and all ¢ivil
works for Phase (. sum - 383,000 388 000
388,000
Vi Truak Main
{Pipe diameter 450 mm and [arger)
Phase §
800 SF m 5,000 491 2,455 000
650 SP m 2375 3n 895375
500 5P m 2,000 340 30,000
S sP m 2,500 270 2,025,000
450 SP m 750 35 177,006
400 &P m 5,750 203 1,167,250
350 5P m 2125 17 353,375
345 PVC m 6,250 %5 488,750
280 OVC m 2350 62 170,500
225 EVG m 5,000 45 225,000
160 PVC m 9,875 » 286,375
8,913,625
il Service Main
{Pipe diameter smaillet then 130 mm)
Phase 1 {Total Jength = 330 km} Sum . 5022,000 5,022,600
£,022,000

R-10



JICA STUOY ON KISUMU WATER SUPPLY AND SEWERAGE SYSTEM

COST BREAKDOWN FOR
UNACCOUNTED-FOR WATER REDUCTION PROGRAM

SUPPLY CONTRACT : UF-S1
Quantity  Unit Cost  Total Cost
JPY JPY

Water Meters for Replacement 11,000 4,000 44,000,000
Water Meters for Now House 40,0060 3,125 125,000,000
Conngctions

Leakage Detectors and Computer: L.S. 6,000,000
Total Amount 175,000,000

US$ 1,400,000
1 US$ =125 JPY

CONSULTANCY SERVICE FOR UNACCOUNTED-FOR WATER REDUCTION

Senior Enginéer 8 man/months
Junior Engineer £ man/months
Computer Specialist 1 man/month
Total 17 man/months
17 m/m x JPY 2,800,000 = 47,600,000
47,600,000/ 70% = 68,000,000

(assuming 70% for net remuncration for foreing engineer)
USS 544,000



JICA STUDY ON KISUMU WATER SUPPLY AND SEWERAGE SYSTEM

COST BREAKDOWN FOR
MANAGEMENT/INSTITUTIONAL IMPROVEMENT

SUPPLY CONTRACT : MI-S1
Quantity  Unit Cost  Total Cost
USS USS
Computer LS. 50,000
Other cquipment LS 150,000
Total Amount 200,000

CONSULTANCY SERVICE FOR MANAGEMENT/INSTITUTIONAL IMPROVEMENT

Management Specialist 18 man/months
Financial Specialist 10 man‘months
Computer Specialist 10 man/month
Total 38 man/months
38 m/m x IPY 2,800,000 = 106,400,000
106,400,000 / 65% = 163,692,308

{assuming 63% for net remuneration for forcing enginecr)
US$ 1,300,000
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COST BREAKDOWN FOR

CONSULTANCY SERVICES
DETAILED DESIGN
Chief Engineer 12 man/months
Civil Engineer (I) 12 man/months
Civil Engineer (2) 12 man/months
Mechanical Engineer 6 man/months
Electrical Engineer 6 man/months
Total 48 man/months
48 m/m x JPY 2,800,000 = 134,400,000
134,400,000 / 70% = 192,000,000

(assuming 70% for net remuneration for foreing engineer)
Uss 1,500,000

CONSTRUCTION SUPERYVISION

Chief Engineer 36 man/months
Civit Engineer 26 man/months
Mechanical Engineer 14 man/months
Electrical Engineer 14 man/months
Pipeline Engineer (Trunk) 26 inan/months
Pipeline Engineer (Service) 24 man/months
Total 140 man/months

140 m/m x IPY 2,800,000 = 392,000,000

392,000,000 / 70% = 560,000,000

(assuming 70% for net remuneration for foreing enginecr)
USS 4,560,000
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Direct Construction Cost for Sewerage Facilities

Proposed Facilities Remarks Cost
x 1,000 US$
1 Scwers
| Trunk Scwers 9,526
Central WTD N
Phase }, Expansion Dia. = 250t0 400 mm, L=2.6 km 205
Easten WTD
Phase 1, Rehabititation  |Dia, =375 mm, L=0.42 tm 66
Phasz 1 Dia. =125 10 1,100 mm, L=22.6 k 3,737
2 Branch Sewers
2.1 Sewers for Conventional Sewerage (Street Sewers)
Central WID
Phase 1, Expansion Dia. = 200 mm, L=4.2 km 167
Eastem WTD
Phase I, Expansion Dia. =200 mm, L=122.5km 4,902
2.2 Sewers for Shallow Sewer System (Communal Sewers)
(supply of pipe materials only)
Phase 1, Expansion Dia. = 100 mm, L=91.0km 455
il Pump Stations 1,130
Central WTD
Sunset Hotel P.S. Phase I, Rehabilitation }1.26 m*/min, H=40 m 110
Kendu Lane P.S. Phase I, Rehabititation {1.20 m’*/min, H=13 m 59
Mumias Road P.S. Phase I, Rehabilitation |1.62 m*/min, H=10m 61
Eastern WTD
Labour College P.S.  Phascl, Expansion  [0.72 m*/min, H=9 m 42
Nyalenda STW P.S. Phase 1, Expansion 35.30 m’fmin, H=2m 8358
1§ Sewage Treatment Works 3,578
Conventional STW (Central WTD) :
Phase [, Rehabilitation |M171Y, replacement ot
mecha felec. equipment 864
Phase 1, Expansion from 6,800 to 14,600 mjfday 1,330
Nyalenda STW (Eastern WTD} _
Phase I, Rehabilitation {mainly, desludging for facultative
ponds 234
Phase 1, Expansion from11,000 to 18,000 m’lday 1,150
1V Total Direct Construction Cost
Tota! 14,234
Phase 1, Rehabilitation Components 1,388
Phase 1, Expansion Components 12,846
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Direct Construction Cost of Trunk Sewers to be replaced in the Central WTD

Sewer| ODia. Length |Earth Cover {m] _ Supply and Installation Cost (US$)
No. | (mm) | {m) in - out Material Unit Cost Cost
RP-31 250 651 15 - 11| uve | 50 32550
RP2| 300|764 | 15 - 05|  uPVG 18 60,356
RP—4-1, 350| 211| 15 - 08| _uPVG 03| 20181
RP9] 25| 803| 36 - 15| wvC | 83 74,619
RP-6 400 156 15 - 29 cpP 111 17,316
Phase |, Total 2591 m 205,082
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Direct Construction Cost of Trunk Sewers in the Eastern WTD

Sewer| Dia.

Length |Earth Cover (m}___ Supply and Installation Cost (US$) Remarks
No. | (mm) (m) in -~ out Material Unit Cost Cost
22 125 530 1.5 - 15 PVC{Pressure) 70 37,100
i 950 860| 25 - 81| uPVG 50 43,000
8 | 250 530 25 - 21| “uwpve | 50|  26500]
.20 | 280 500} 15 - 24 uPVC 3% 25000)
|28 | 250 460 15 - 15 ubVeC 50f 23000
23 | 250 820f 1.7 - 15 ubve - | 50f 41000 |
_ 280 4201 20 - 3t uPVC 50f  21000f-
26 250 3801 3t - 29 uPve_ 50 19,000] -
2 350 1,190] a1 - 15] uPVe 93]  110670] .
3 350} 280} 15 - 22| T uPVG _ 93 26,040
9 30 1070 22 = 21| wPVC 93 99510
13 350 | 1,040| 25 - 18| uPVC 93 96.720
24 350 580 15 - 38 uPvQ 03 53.940
C-3 375 4204 00 - 14 cpP i41 59,220] Rehab.
4 | 400 460 20 - 17 CP 111 51080
27 | 00| 3s0f 40 - 64| ©F _{_ 137]" so@e0| "
28 | 400 430| 67 - s3] cp 137 58910
17| 200 14| 15 - 22 cP T 144 2016 ]
18 | 400 31| 24 - 15 cP 144 54,864
19 400 325 18 - 1§ CcP 144 46,800
5 450 560| 16 - 23|  ©P 117 65,520
10| 450 90| 23 - 15|  ©P 17 112320
33| 450 va00| 15 = 28 CcP 17] 1281700
29 450 1806]| 54 - {5 CP i42 110,760
11 500 400 {8 - 15 cpP 132 52800
34 600 1330| 25 - 15 cP 175 232,750
"6} 600| 1000 21 = 44 cP 205| 205,000
7 | 800t 520| 43 - 21 cP 205 106,600
35 6001 260| 15 = 17 CcP 260 67,600
30 600 178 34 - 24 CP 285 50,730
2] 100) 870 18 - 15 cp 2291 189230
K} ] 700 340 19 - 19 P 342 116,280
14 | 800 520] 33 - 15 CP 320166400
“15 | 800| “1410| 35 - T8 CcP “320] 470,400
16 800 B30t 26 - 15 CcP 320 259,200
32 | 3100 380{ 20 - 12| _oP.__ | 560] 212800
367|700 | "aa0 | 12 - 2f|  op 560 123,200
37 1,100 300 i4 - 08 cP 560 168,000
Total Cost 3,795,700 US$
dia. 125~ 1,100 Length = 23068 m
Rehabilitation Cost 59220 US$
Expansion Cost 3,136,480 USS




JICA STUOY ON KISUMI WATER SUPPLY AND SEWERAGE SYSTEM

Direct Construction Cost for Banch Sewers undet the Phase 1 Proj ect

WwTD Area [Branch Sewers Installation Estimation, US$
= (ha) m/ha m Unit Cost]  Cost
Eastern WTD
sub-district A 3695 80 25,560 40] 1,382,400
sub—district B 7149 120 92988 40| 3,7119520
Sub-total 1,1444 122548 4904920
Central WTD 52.2 80 4,176 40 161,040
Phass |, Total 1,196.6 126,124 5,068,960

Supply Cost of Shallow Sewers

under the Phase I Project

Population covered by Communal Sewers (2005) 82,712
Number of households coverd by Communal Sewers (2005 13,785

Communa! sewer length required (6.6m/household) : 90,981 m
Pipe material : uPVG, 100 mm

Pipe material cost: 5 US$/m

Supply cost of communal sewer 454,905 US§
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Construction Cost for Sewage Treatment Works under the Phase I Project

Phase | Total
Description Rchabititation | Expansion
l. Cenventional STW
1. Rehabiltation Works
1) Inlet Works 13,126 13,126
2} Oit Scparator 99,999 99,999
3) Biologica! Filters 14,994 14,994
4) Primary Sedimentation Tanks 108,087 108,087
5} Secondary Scdimentation Tanks 108,087 108,087
6) Sludge Pumps 74,581 74,581
7} Recateulation Pumps 94,003 94,003
8) Sludge Digestors 208,336 208,336
9) Workshop Equipment 0418 9,413
10) Secunty Lighting 100,000 100,000
11) Fencing 33,200 33,200
Sub-Totals 363,831 263,831
2. Expansion Works
1) Infet Works 29,643 29,643
2) Primary Sedimentation Tanks 55,000 55,000
3) Bialogical Filters 903,071 903,071
4) Secondary Sedimentation Tanks 172,143 172,143
5) Studge Thickening Tanks 155,000 155,000
6) Sludge Drying Beds 11,000 11,000
7 Miscellancous Pipewark 2,858 2,858
Sub-Tolals 1,328,715 1,328,715
Total of I, 863,831 1,328,715 2,192,546
Il. Nyalenda STW
I. Rehabilitation Works
1) Inlet Works 3643 3,643
2} Anacrobic Ponds - -
3) Facultative Ponds 124,786 124,786
4) Maturation Ponds 105,500 105,500
Sub-Totals 233,929 233,929
2. Expasion Works
1) Inlct Works 69,286 69284
2) Anacrobic Ponds 913,643 913,643
3) Facultative Ponds 161,071 161,071
4) Maturation Ponds 5,857 5,857
Sub-Totals 1,149,857 1,149,857
Total of 11 233,929 1,149,857 1,383,786
HI. Grand Total 1,097,760 2,478,572 3,576,332




	APPENDIX P PUBLIC ATTITUDE SURVEY 
	TABLE OF CONTENTS
	List of Figures,Tables
	P1 INTRODUCTION 
	P1.1 General 
	P1.2 Purpose of the Survey 

	P2 METHODOLOGY 
	P2.1 Surveyed Areas 
	P2.1.1 Water Supplied and Sewer Served Area (Water and Sewer) 
	P2.1.2 Water Supplied and Unsewered Area (Water Only) 
	P2.1.3 Water not Supplied and Sewered Area (Sewer Only) 
	P2.1.4 Water not Supplied and Unsewered Area (No Water and Sewer) 

	P2.2 Data Collection Method 
	P2.3 Questionnaire Design 
	P2.4 Data Processing and Analysis 

	P3 RESULTS 
	P3.1 Household 
	P3.1.1 Household Size 
	P3.1.2 House Type 
	P3.1.3 Electricity and Telephone 

	P3.2 Water Supply Needs 
	P3.2.1 Water Sources 
	P3.2.2 Water Collection 
	P3.2.3 Distance to Water Sources 
	P3.2.4 Payment for Water 
	P3.2.5 Satisfaction with Water 

	P3.3 Sewerage/Sanitation Needs 
	P3.3.1 Mode of Night Soil/Sewage Disposal 
	P3.3.2 Satisfaction with Night Soil/Sewage Disposal 

	P3.4 Garbage Disposal 
	P3.5 Health Conditions 
	P3.6 Knowledge of the Causes of Diseases 
	P3.7 Knowledge of Environmental Pollution/Protection 
	P3.8 Household Expenditure 
	P3.9 Willingness to Pay and Affordability to Pay 

	P4 CONCLUSIONS 
	Figures
	Tables
	ANNEX P1 FORM OF QUESTIONNAIRE 
	ANNEX P2 CODE BOOK
	ANNEX P3 DATA BOOK

	APPENDIX-Q POPULATION SERVED AND WATER DEMAND FOR PHASE I PROJECT
	APPENDIX-R COST ESTIMATES FOE PHASE I PROJECT




