Chapter 10 Development Strategy of the Project
'10.1 Summéry of Eieven Centers

The Rleven Centers are summarized in reference to the evaluation aforementioned in
"Chapter 9. Project Evaluation", and based on the urgency, level of the need and the
impact,

10.1.1 Items Considered

The items listed below are considered in the summarization. Items (4) and {9) below are
expressed in qualitative degree, while other items are shown in figures quantitatively.

(1) Current Water Service

The less the water consumption per population per day (WC/P/D) is, the more the urgency
is high. The WC/P/D is estimated based on the consumption for the water supplied by WSS
or Water Committee, which was surveyed by water consumption census carried out by the
Team.

Also, currént water service coverage is considered in the urgency. However, it is probable
that a center, which does not have any other sources such as well and spring than those of
WSS, is expected to have high water coverage, even if the water supply does not meet the
population's demand. Therefore, the water service coverage s less considered than the
wWC/p/D.

(2) Number of Bxisting Water Source(s)

The center equipped with only one water source, especially in case of groundwater, is
required to have additional water source(s) in order to keep continuous water supply free
from unexpeeted total Interruption caused by failure of the sole water source. :

{3) Level of Water Need

The level of water need could be determined through the outcome of social analysis and a
reply of 100-household-questionnaire in which the most serious problem in the househo]d is
asked, The center with many households stiating water shortage as the most serious
‘problem is required to enhance the water supply system, ‘

(4) Level of Superannuation or Timeworn-out

In planning the replaeement or . rehabilitation of ‘the existing facilitles, the level of
superannuatlon and time-lepse must be consldered. However it is very difficult to judge
the level quantitatively and even to know when the facilities, specially well, pump and
generator, had commenced funetioning in most cases. Therefore, the level is categorized
‘into - three; namely poorly worn-out, fairly worn- out and severely worn-out -based on
'physlcal observation and interviews in the sites.
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(5)  Benefit/Cost Ratlo (B/C Ratlo)
The center which Is expected with high benefit to cost is required to be !mple;mehted.'
{6} Occutrence of Water-borne-diseases

Center(s), in which water-borne-alseases are prevatling, is given urgency to improve the
water supply system, Sinece it is generally known that water-borne diseases hold about 70%
of all diseases, the occurrence of the water-borne-diseases is assumed to be 70% among
cases regarding top-ten-diseases registered in medical institutions,

{NH Population Growth Rate

Center{s) which is projected with higher population growth ratlo for the period of between
1995 and 2000 is given higher priority in order to meet the iricressing water demand. Also,
population growth rate is conjectured to be closely related with economic growth,
Therefore, population growth can be used as a base in conjecturing the economic growth
rate.

(8) Economie Actlvities

Priority is given to the center(s), which is currently enjoying vigorous econemie activities.

The activities are related to number’of commercial and industrial establishments. 'Among

those establishments, hotels and restaurants are regarded as large amount of water

consumers., Therefore, the economle activities are expected to be estimated by number of -
- hotels and restaurants per 100 population.

(9  Level of Indirect Benefit

Indirect benefit level Is also considered, which is qualitatively estimated based on soclal
‘impact to the society as mentloned In "9.6 Indirect Benefit Evaluation®. -

10.1.2 Summary of Centers

Among those items aforementioned, the first three items such as item (1) "water

- consumption per person per day”, item (2) "number of existing water souree(s)" and item (3)
"water need" are highly consldered in the implementation, since this Project is expected as
an emergency measure to improve/enhance the current deteriorating water supply rather
than one which could bear certain benefit.

Item (4) superannuation is highly considered for the purpose of rehabllitation and/or
replacement of the parts of the existing water supply system.

Although item-(s) B/C Ratlo' is an important indleator when judging if the project is
benefitable, the ratio Is referied to when prioritizing between the two projects which are
considered to have almost same priority based on the first three items of {1), (2} and (3),
while item (6) to (9) are less consldered co_mpaﬂng to item'_(l) to (5), and reférred to when
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prioritizing among projects which have almost same priority judging from the former items
- of (1) to (5),

Based on the above, Table 10.1.1 presents the summary, among Fleven Centers, Aykel and
Nefas Mewcha are currently equipped with only one water source, which covers a little
water consumption, and the population's water need is very high. Although Debre¢ Tabor is
equipped with two boreholes and the third one is planned to start functioning soon, both
the current water consumption and the water coverage ratio are very low.

Table 10.1.1 Summary of the Centers

" Lo e | kel Debre | Nefas tiemi R .

lerns Dupti | Mille Bati Wero!a Ayke Tabor |Mewchs Chagni Burg Bichena| Dejen

1. WC/P/MD liter 174 | 178 | 160 | 80 23 | 87 | 47 } 123 | 107 8.1 99
Water Coverage, % 45 98 87 95 1 a4 93 46 83 67 83

2. No.ofExisting 2 2 | 4 1 1 2 1 1 2 2 1
Water Sources @)

3. No.of Water Need/ 15 12 0 i 32 15 45 23 30 21 40
100 Household o ' :

4. Superannuation® 2 1 3 1 1 2 1 1 3 2 1

5. BiC Ratio, % 223 |9 |60 fer |[1ae oo |roe |27 |8 faze |iso

6. Water-borne Disense | 21 9 17 t7 25 | 18 24 9 21 1 8
peryearas%

7. PopulationGrowth | 50 | 80 | a5 | so | 55 | 45 | 70 | 75 | 50 | 60 | 80
Rate, % : :

8. No.of Hotels&Rest: | 22 45 4 o 10 22 5 [ 3 {4 | 3 7
nt&/100 population

9. Indirect Benefit?#* 2 2 3 2 1 | 1 2 2 2 2

Note: ¥

itSeverely worn-out, Z:Fairly worn-out, 3tWorn-out

* The third borehole is expected to start the service In November, 1995,
*#% - 1:Highly expected, 2:Fairly expected, 3: Expected
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10.2 Project Implementation Program

In prineiple, the implementatlon of Eleven Centers is programmed in decordance with the
urgeney stated above, In addition, geographical condition between centers and
construction amount which can be doré for each fiscal year must also be considered.

The implementation of Bieven Centers project is proposed to be divided into three groups
taking into consideration the geographieal relationship among Eleven Centérs. The
geographleal relationship is considered on condition mainly represented by the distance
among centers, The groups are proposed as mentioned below:

 Groupl : Aykel, Nefas Mewcha, Debre Tabior, Werota . 4 towns
Group I : Dejen, Chagni, Bichena, Bure .. 4 towns
" Grotup lll : Dupti, Mille, Bati . 3 towns

10.3 Project Cycle Management (PCM)

PCM is a manageinent tool for development project, covering all stages sueh as planning,
implemeniatlon and monitoring/evaluation. PCM s composed of three steps; namely
partieipatory planning, appraisal and monitoring/evaluation, and provides consistency and
logicality throughout the project eyele. A format called Project Design Matrix (PDM) is
produced to interlink these three steps with each other at the participatory planning stage.
~In this Study, the first step of PCM Is conducted with producing a PDM, and the latter two
steps are to be carrled out after the completion of the Study and throughout the
- implementation and monitoring/evaluation stages.

Participatorg} gﬁlanning Is further divided into such steps as participation analysis, problem
analysis, objectives analysis, alternatives analysm, project design ntatrix and plan of
operations, - :

10.3.1 Partleipation Analysis

Participation analysis aims at understanding the social and cultural factors in the Project
area, People, groups and organizations, which may be affected by the Project, must be
~analyzed at the beginning of the Project planning stage. During this Study, the analysis
had been made based on the meetings with various focused groups and interviews with key
informants such as Woreda, Kebele, sehool teachers, munielpality, health center and cliniec,
Beside those, a questionnaire of "What is the most serious problem for you"" was also made
in 100-household-survey. By performing such activities, the core of potential hindrances in
‘their soclety had been clarifled. Outcomes from the meetings and interviews are
described in relevant each study report of Chapter 3.7 "Social Background and People’s
Awareness", and the result of the questionnairve Is referred to in the fol'lowing.
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10.3.2 Problem Analysis

The most serfous problem, defined as core problem, is shortage of water except economiec
“difficulty in most cases as shown on Figure 10.3.1, The problem analysis elarifies "Cause
and Effect" relationship of the existing problems with setting the core problem at the
beginning., A tree is produced to show the relationship, identifying substantial/direct
causes and effects as shown on Figure 10.3.2, The figure suggests the project components
to rémove the soclety's hindrances, composed of: 1) construction of new water supply
system; 2) rehabilitation of the existing facilitles, 3) initiating community participation, 4)
set-up of comprehensive water tarlff system and 5) training technical staff for O&M.
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Figure 10.3.1 Summary of the Most Serious Problem
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Figure 10,3.1 Summary of the Most Se:ro:us Problem
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The society is
‘not developed

f

[Effect]

Their economic acti-
vities are limited

People need much
time to fetch water

Medical cost increaség}

Water-borne di-
seases increase

People drink
unsafe water

People cannot access
adequate water

....Core problen

[Causea] [
: %1 — — -
Water supply facilities Poor condition of
are not equlpped enough existing facilities
L 1
Shortage of funds to| | . Population has
construct new wWater increased quickly
supply systen - o
: 712 _ I | fl
Facilities Poor Management Insufficient
are aged of facilities G5M
. ] : %3 :
Lack of community| [Lack of staff & Lack of
participation water seller “ Iskilled staff

Lack of WSS income

" Note; "%" is an indicétion of
the project component.

‘|Primitive water
charge systenm

%4

- Figure 10.3.2 Problem .T_ree in the Soclety
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10.3.3 Objectives Analysls

By rewording the negatlve "Cause-Effect" relations of problem tree into the positive
"Means-Ends" relations, the problem tree is transformed into an obje'ctive tree which
deseribes the means for solving the problems and the efféets of the solutions, The
objectives tree identifies the “"desirable conditions" after the problems are solved, and
becomes the basis for the examination of the approaches for improving the situation. The
objectives tree is presented in Figure 10.3.3 by reformulating the problems to positive
statements with some additional means,

10.3.4 Alternatives Analysis

The alternatives analysis identifies the project components and selects concrete project
strategies based on the information attained in the objectives analysis. With looking at the
objectives tree in Figure 10.3.3, several groups of "Means-Ends" branches assembling
towards the center can be seen, from which the project components are suggested as listed
below with same reference items of A, B, C shown on the figure. ltem "F. Enhancement
of sanitary facilities and people's awareness" is additionally considered to keep water
source(s) free from contamination, to enhance the effect of water supply project, and thus
to contribute to deVeloping the society.

A. New facilities construction
'B. Rehabilitation and/or replacement of existing facilities
- C. Community building/participation and WID
D. Application of new financial management scheme _
E. Materlalization of O&M and training program of technleian
F. Enhancement of sanitary facilities and people's awareness

In this Study, new faciht;es and rehabilitation program have been planned and deslgned
with those cost estimation and implementatlon program, To support the project from the
" bottom, community buildmg/partieipatlon and WID were described, viz,, how to get the
community invelved and women participated. New financlal management scheme has also
~ been Introduced, which was represenited as cross subsidization tariff structure and double
entry accounting, To improve O&M of the facilities, an O&M manual which deseribes the
procedure is presented together with this Report. Concerning sanitation, sanitary
facilities as toilets and drainages haye' been planned and designed, and sanitary education
manual written in both English and Amharic is accompanied with this Pinal Report,
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The society is
develope

[Ends]

[Means] | [

Their economic acti-
vities are eénhanced

Time for tetching
water reduced

Medical cost decreases

Water-borne di-
seases decrease

Pegple drink
safe water

adequate water

People can access

. |water supply facilities|
neet people's demand

i

Condition of existing
facilities is 1mproved

L "

Su lemental water supply faci- Popuiatlon growth
PE Eructed becones stable

ies are newly cons

|

Construction fund(s}
is secured

Note:

!

_ - | _ o _
0ld facilities are rep- Management of faci- O&M of fac;lltxes :
laced/rehabilitated lities is improved is improved :
| - y %5
Technical staff are

better trained

*C :
Compunity pattxci— WSS staff ‘are 06M procedure is

pation is enhanced supplenented materialized

IWSS account becomes sound

I 1 £D
New water tariff system
-is introduced

New account system
is introduced

_— +*D

"#" is an indication of project components.

Flgu're 10.3.3 Objectives Tree in the Society
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10.3.5 Project Design Matrix (PDM) -

PDM is'a format which indicates the major components of the Project identified in
aforementloned objectives and alternatives analysis. The PDM is briefly shown in Table
10.3.1, stating objéctives, how the objectives are achieved, external factors which play the
key role In achleving success, the means with which the evaluatlon Is made, and necessary
inputs of the Project.

The outputs stated in Table 10.3.1, corresponding to the objectives, can be attained when
the activities and the important assumptions are fulfilled, the project purpose is attained
when the outputs and the important assumptions are fulfilled, and then the overall goat can
be achieved when the project purpose and the iinportant assumptions are fulfilled, thus the
long-term ‘success of the Project is assured when the overall goal and the important
assumptlons are achieved.

Verifiable indicators speecify how the achievement of the activities, outputs, project
purpose and overall goal can be measured. And, means of verification determines the
means by which the achievement can be verified, namely, recorded dats, reports, surveys
and studles can serve as the means of verification.

Inputs are the inputs which are required for the project 1mplementation such as materials,
costs, number of personnel and so forth, while pre-conditions, stated at the bottom of the
-right column, mean pre-requisite conditions needed to star{ the project sctivities.

Plan of operation is a tool for operational management of the Project and Is essentlal
material for monitoring and evaluation, and is made in a format based on the POM. The
plan of operation is made in such way showing activities, expected results, schedule,
responsible post, inputs and necessary conditions, those of which are deseribed in the PDM,
The plan of operations must be formed after the approval of the project and be modified
throughout the Project cycle.
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Table 10.3.1 'Projeet Deslgn Matrix

Means of Verification

Narrative Summary Verifiable Indicators Important Assumptions
JOverall Goal
1. Service of water supply is By year 2010, wateris {WSSoperation record |WSS managementis
improved. served to the target stabilized,
coverage with amount
of more than T0% of the
water demand without
interruption more than
2 weeks a year.
9. Water-borndiscasesare By year 2010, thedi-  [Recordsin medical Medical institutions are
subdued, seases reduced by 20%. |institulions involved.
Projéct Purpose
1. Waler service coverageis |By year 2005, water is [WSSoperationzecord |1, Electricity is not
| improved with required served to the target interrupted,
water demand. coverage with amount 2. Trained technicians
of more than 50% of the continue working.
water demand. 3. Population growth
_ meets projected one.
2. Sanitary facilitiesare  [Toilet coverage is Municipality records 4. No. of hotels/ '

_improved. increased by 30%. or sampling survey restaurants is not
Drainage coverage is increased rapidly.
increased by 40%. o
Quiputs : : ‘
1-1.New wells are constructed {1. Complaints against |1. Complaints records |1, Fuelor electricity for
with new distribution WSS are reduced. or sampling driving the system
system, interv'w supplied fully.
1-2. Aged £ acilities are 2. No. of interzupt'n 2. WSS operation - 2. Trained technicians
. renewed. _ reduced by 50%. “record .| continue working.
2. System failure is reduced. [3. The account becomes [3. Accountingbook . |3. Population growth
3. WSS account is improved. black. o ' f meets prmected ohe.
4, Public fountain is managed 5. Toilet coverageis |5, Municipality '
by community. improved by 20%. records or samplmg
5. Toilet can be served. 6. Drainage coverageis| survey
6. Stagnant water reduced. - improved by 30%.
Activities Inputs
1-1.Construct newly required 1. Materials,
facilities. Construction equipment and machinery equipment and
1-2.Rehabilitate and/or Materials machineries are
reprice the aged facilities. } Submergible pump supplied in time
2-1,Introduce new O&M Generator 2. Land acquisition is
system Casing madein time.

- [2-2.Train mechamcs Distribution pipes & connections

3. Introduce new tariffand Concrete materials

accounting system.
4. Make arrangement for
community participation,
5-1.Make arrangement for
subsidy of toilet const'n,
5-2.Construct public toilet as
required.
_ 6. Construct and/or renovate
drainage system,

Pre-condition

Residents don't object
the Project.

% Details are described in cach center’s
report.
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Chapter 11  Coneluslon and Recommendation
11,1 Coneclusien

Study on Water Supply and Sanitation Improvement has been carrled out in Eleven Centers;
namely, Duptl, Mille, Bati, Aykel, Nefas Mewcha, Debre Tabor, Chagni, Buce, Chagni and
Dejen. These centers are suffering from acute water shortage and deteriorating sanitary
condition.

Water service coverage among Eleven Centers ranges between 34 % and 97 % currently.
Bven in the center with high water service coverage llke Milte, Werota and Nefas Mewcha,
those of which are served piped water with more than 90 % of the coverage, water
econsumption per caplta per day is extremely low. As an example, the consumption in
Mille, Werota, Nefas Mewecha and Aykel are 18 lped, 8 lped, 5 lped and 2.3 lped
respectiveiy. The lowest consumption per capita appears in Aykel, which is 2 Iped only,
and the maximum consumption 1s the 18 lped estimated in Mille,  Although water quality
of the sources is almost accepted with reference to WHO drinking water guideline except
Dupti, many faecal coliforms have been detected in samples eollected from connectlons
and household containers, This means the contamination is expected in such ways of
through eross-connections, leaking and back-siphonage associated with aged facllities.

Sanitation condition prevailing Eleven Centers stays at low level. Although population in
the centers shows relatively high awareness for sanitation, as exampled for the knowledge
of Diarrhea cause and preparation of oral rehydration solution, the majority of the people
dispose off their body wastes in open fields and in traditional pit latrines, Toilet coverage
in Bleven Centers ranges from 43 % to 77 %, those of which are mostly ill-maintained and
poorly designedleonstructed in terms of emptying and ventilation. Emptying toilet usually
has to wait for long time due te unavailability of vacuum track, and also there is very few
damping site prepared for the emptied disposal near the eenter. Drainage facilities are
not well equipped except ones slong the main road, constructed by road authonty. '
However the existing drainages are not well maintained and often blocked with garbage '
and refuse, creating stagnation of water. ‘

Taking above situation into consideration, water supply has been planned in terms of both
rehabilitation and new-construction with the target years of 2005 and 2010. In this Study,
water coverage in year 2010 is targeted to be between 75 % and 100 % with reference to
the current coverage. Water demand is to be realized after completion of the Project with
the volume estimated on the basis of 18 Iped for public fountain, 35 lped for yard
conneetion and 60 lpcd for household conneetlon respectively. -

For sanitary improvement, some types of :tollet such as indlvidua!, community and public
_ have been designed, those of which can be easlly copied to facllitate the diffuston: of such
- tollets. Typleal sections of dralnages are also shown In this Study, and those are can be
constructed by community level. Also, siillage disposal pit was shown, contributing to the
disposal of household waste water. Sanitary education video and education manual will
greatly contribute to the diffuslon of sanitary education progeam, gotting community
involved, participated and motivated. '

i1-1



With reference to above, this Project shall be put the highest priority in the water supply
sector for rural towns and be commeénced immediately to mitigate the deterioratlng
condition shown in all Centers. The construction work will be commenced in considéring -
the urgeney, geographleal condition among centers and the constructlon amount. With
completion of this Project, the followlngs are to be realized:

- Improvement of current deteriorating water supply -

- Improvement of poor sanitary condition prevailing centers

- With both above completed,’ subdual of water/excreta born disesses,
enhancement/strengthening of commuaity, motivation of eommunity, reduction of
overburden incurred by fetching water for specially women and glrls, and
enhancement of economic activities, thus achieving the sound llfe in" Eleven
Centers, : '

11,2 Recommendation

-As mentioned above, this Project was concluded to be carried out immediately taking into
consideration both current deieriorating condition and the effect to be bérn by the
Projéct. Foltowings are recommendations to be undertaken during construction work as
well as after completion of the Project:

- - Coordination among related departments located under Minlstry of Water resources
(central government) shall be made with Water Supply and Sewerage Service
Department being the pivot, and coordination among the central, the regional and
the center shall also be effectively made.  Por this purpose, the Project Manager
‘shall be appointed and a committee composed of above three level is required under
the manager in order to coordinate and facilitate the implementation.

- Hydroelectricity is to be extended into such centers as Duptl, Aykel, Nefas Mewcha
and Dejen by the first target year of 2005, while Mille and Chegni do not have the
schedule at moment (Other centers are already supplied with hydroelectricity).
Those centers, whieh are scheduled to have hydroeleetricity, shall keep pace with
‘the Projeet implementation for being extended the hydroelectrieity since the
operation cost of hydroelectricity could be around 60% of that of dlesel generator:
(Financial analysis for those centers was made on condition that the hydropower
was avaiiable) :

- In Hne with'the implementation of ‘water supply project, progressive water tariff
Structure and double entry accounting system should be introduced. ' The former
scheme can raise the average water tariff without affecting low-income households. -
The latter can draw real picture incorporating depreclation and interest payment so
that WSS can have not only enough operation and malntenance ‘cost but also fund to
expand the water supply system by themselves.



The related organizations, speclally WSS, should be strengthened as programmed in
‘order to manage the enhanced water supply and sanitation facllities effectively.
" 'WSS will have authority to revise water tariff, dismiss or employ Its staff and
launch on new investment subject to regional office, so that WSS wili have self-
independent sense and can stand on thelr own feet.

A committee, composed of heaith/sanitary relating organizations, shall be
established in each eénter in order to improve sanitary and health condition. This
committee can also coordinate communities in preparing sanitary faeilities such as
toilet, sullage disposal site, drainage ‘and ete. WSS should faellitate the
coordination of the committee,

In centers where detail topographic map is not available, topographie survey shall
be carried out slong planned rising and distribution pipelines, at well sites and
reservoir sites. Land acquisition, where required in such works of rising main,
reservoir and well, shall be made in time before the commencement of the
construction.

In many of the Study centers there has been a degree of dependeney syhdrome. This
was felt most strongly in Bati, and other areas where there has been a tistory of
relief ald. To get the community motivated and empowered, it is very efficient if
the management and operatlon of facilities are made by thé community itseif, In
this regard, "Community Management of Public Pountain® and "Community
Management of Community Tollet" are recommended. According to the household
survey, the majority of people are in favor of the publie fountain managed by the
community. : '

Community, partieularly women and girls, must be involved in confirmation of the
water supply and sanitation facilities design, system and devices at: the
commencement of thie implementation stage. This is made specislly for flnal:zatlon
“of publie fountalns' design and ]ocation, design of tollet facilities, and management '
scheme of those facilities. Exercises of Involving the community are extremely ‘
motivating factor. It provides them with a feeling of involvement and thus provides
empowerment.

Community particlpation promoter{s) should be assigned in line with the
implementation of the Project, who will be responsible for coordinating instruetions
for the community members on the design, construction and operation and
maintenance of the water and sanitation facilities as part of the long term
sustalnability. Also, a CPP supervisor shall be dispatched from WSSD on oceaslonal
basis to facilitate the CPP's work. '

Sanitary education manual and video titled "Simple Steps...for Better Health" should
be fully utilized for the purpose of diffuslon of sanitary education program as well
as motivating the population for better sanitary activities. The sanitary education
manual will be modified, if necessary, accordmg to the response of the attendants,
sinee the manual has not been tested.
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‘Results of the analysls for access and control suggest that they share resources with

men equally within the home but that female hesded households tend to be poorer
than thelr male counterpartsh Pemale headed households are pacticularly vulnerable

‘and speclal attention must be paid to them during implementation to make surée that

they are benefiting adequately fron: the Projeet, and this should be monitored.

Monitoring should be made in line with the project eyele to confirm and measure

the beneflts to be born by this Project, those of which are increase of water

coverage and water amount, subdual of water/excreta borne diseases, motivating
community, reduction of time for fetching water and activating economy.
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T INTRODUCTION

In response to the request of Transitional Government of Fthiopia
(hereinafter reffered to as "The Government of Ethiopia"},the Government of
Japan has decided to conduct a feasibility study on Eleven Centers Water Supply
and Sanitation in Transitional Government of Ethiopia(hereinafter reffered to as

"the Study”) in accordance with the laws and regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency (hercinafter reffered
to as "JICA"), the official agency responSible for implementation of the
technical cooperation programs of the Goverament of Japan, will undertake the
Study in close cooperation with concerned authorities in Ethiopia.

The present document sets forth the Scope of Work for the Study.

I OBJECTIVES OF THE STUDY

The ohjectives of the Study are:

1. to evaluate the potential of groundwatef resource and to formulate a
groundwater development plan for water supply in the Study area.

2. to improve sanitary condition and formulate maintenanbe'plan of water supply |
system to the year 2005 in the Study area. | L C

3. to transfer planning skills and technologles to [thloplan countelpart
personnel. ' '

I STUDY AREA
The Study area shall cover eleven centers (DUpti,Mille,Batiihykel;Nefas Mewcha
,Chagni, Dejen, Bure, Bichena, Debre Tabor and Werota) {approximately 844km®) -

IV SCOPE OF THE STUDY

1. Collection,review and analysis of relevant data and pre?ious studies
1) Socio-economic conditions ﬂ?ﬂl

- 2) ‘Natural conditions . _

()/ oA
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3)
4)
5)

1)
8)
9)
10)

11)

1)
13)

- Meteoroleogy and hydrology

- Geology and geography

- Topegraphy

- Satellite and aerial photographs

- Rivers and springs

Land use and masteér plan of each town

Health and hygienic conditions

ata on existing wells

Existing water supply system

- Facilities

- fater qualities

- Service levels

- Operation and maintenance

Data on water demand

Relevant on-going-and planned projects

Laws, regulations and policies |
Institutions, organizalions and administrations
Environmental condition

[uformation on sanitation

‘others

2. Field Studies

1)

2)

3)

5)
6)
7

Field rcéonnaissances

- Geaeral

- Ixisting water supply éyétbm

- Geology I

- Environmental aspects

ater qualily analysis of existing wells and surface water
Hydrogeological observation

- Well-inventory

- - Hell-leveling
" - Groundwater level

- Hater Tlow

(ieophysical survey

Land survey
Envirenmental impact survey

Secio-cconomic survey 1 o
Q) —_ o
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3. Analysis
1) Water quality analysis
2],Hydrolbgical and hydrogeological analysis
3) Evaluation of groundwater potehtial
4} Projection of population growth
5} Projection of water demand
6) Socio-economic analysis

4.  Planning and Evaiuation
1} Plap of water resource development
2} Plan of water supply system
3) Preliminary design of the reguired facilities
4) Institution and management plan
5] Operation and maintenance plan
6) Estimation of project cost
1) Project evaluation(cost and benefit)
8) Social and'economic impact assessment
9) Environmental impact assessment{EIA)
10) Implemehtatidn plan |

'V STUBY SCHEBULE
“The Study will be carrled out in accordance with. the: tentatlve schedule
attached in the Appendix.

VI REPORTS

'JICA will prepare and submit the folldwing reports'in'English to the
Government of Ethiopia.

1. Inceptlon report:
~ Fifteen(15) copies at the commencement of the first work in Transxtlonal
Government of Ethiopia.

2. Interim report:
Twenty(zﬂ)copies w1th1n eight(S) months aftel the comnencement of the Study. A?ﬂ\
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3. Draft fipal report:

Ten (10} copies for each.town within eleven(l1) months after the commencement
of the Study. The Government of Ethiopia will submit its comments to JICA
within thirty(30) days after receipt of the Oraft final report.

. Final report:

Twenty (20) copies for each town within thirty(30) days after the receipt of
comments on the Draft final report.

VI UNDERTAKINGS OF THE GOVERNMENT OF ETHIOPIA

I.

To facilitate smooth conduct of the Study, the Government of Fthiopia shall
lake the following necessary measures:

'I) to secure the safety of the Japanese study team(here1nafter reffered to as

' "the Team Y,

2)' to permit the members of the Tean to enter, leave and sojourn ir Ethiopia
for the duration of their assignment therein, and exempt them from foreign
registration requirements and consular fees, : '

~'3) to exempt the meﬁbbfs of the Team from taxes,duties and any'otheI charges

on PQUleLnt vehlcles machlnely and other materials blought into Ethiopia
for the ronducL of the Study, :

4} to exempt the members of the Team from income tax and charges of any kind
- imposed on or in connection with any emoluments or allowances paid to the

members of the Team for their sePV1ces in conneclion with Lhe 1mp1enentat10n
of the’ Study,

5) to provide necessary facilities ta the Team for remitlances as well as
utilization of the funds intreduced into Ethiopia from Japan in connection
with the implementation of Lhe Study,

§) to sccure permission for the Team to enter into prlvate prope1t1es ar
restricted areas for ‘the melementatlon of the Study,

© . V.
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7) to secure permission for the Team to take all data and documents (including
photographs and maps) related to the Study out of Ethiopia to Japan, and

8) to provide medical services as needed. [ts expences will be chargeable on
members of the Team.

2. The Government of Ethiopia shall bear cIaims, if any arises, against the
members of the Team resulting from, occurring in the cource of, or otherwise
connected with, discharge of their duties in the implementation of the Study,

oxcept when such claims arise from gross negligence or willful misconduct on
the part of the members of the Team.

3. Water Supply and Sewerage Authority[helelnafter reffered to as "KSSA") shall
act as a countelpart agency to the Team and also as coordinating body in
relation with other governmental and non-governmental organizations concerned
for the smooth implementation of the Study.

4. WSSA shall,at its own expense, provide the Team with.the foiloWing, in
qooperation with other organizations concerned:

1} available data and information related to the Study,
2} counterpart personne} and suppbrting staff,

3} suitable office space with necessary furnitures in Addis Ababa,and

4} credentials and identification cards.

Vil UNDERTYAKINGS OF JICA
For the implementation of the Study, JICA shall take the fol lowing measures:
1. te dispatch, at its own expense, study team to Ethiopia,

2. to pursue technology transfer to the'Ethiopian counterpart personnel in

the course of the Study.
| ! A
_ B / _
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X CONSULTATION

JICA and WSSA shall consult with each other in respect of any matter that

may arise from or inconnection with the Study.

APPENDEX

FTENTATIVE STUPY SChLEDULER

MONTH
s l2 3t al st el 2 slolwlinunlirln
DESCRIPTION
WORK IN : , =
ETHIOPIA . ll : E U
- L o . — .
Cworg inNIapan | || | ||
T [ B T )
" REPORT A S A A A
FRESENTATION | o - TR DR FR

ly

IC/R:Ancephion Repot  DEAGDrafi Final Report
IT/R:Interim Repont F/R:Final Reporl
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1. Team Members

Mr. TAMAKI Kazunori
Mr. MOCHIZUKI Selmi
Mr, HARADA Yolchi
Ms, MORGAN, Joy Scott
Dr. Karim Alibhat

~ Mr. ISHIBASHI Naomichi
Mr. YAMAZAKI Akira

Mr. TESHOME Workie
Mr. HASHIGUCHI Kosei

Mr. MASANGKAY Wilson:

2. Counterpért Personnel

Mr, Teferi Menkir
Mr. Dametew Assefa
Mr. Mehari Gedam
Mr. Testahun Aregay
Mr. Berhanu Gutema
Mr. Yemane Abraha
Mr. Girum Admassu
. Mr. Engidashet Bunare
- Ms. Hana Belete
Mr, Samson Tsewameskel
Mr. Gulilat Berhane

Team Leader/Wsater Supply Planning
Groundwater Development/Hydrogeology
Water Supply Facllities/

Operation and Maintenance

Social Analysis/Sanitary Education/
Women In Development

Social Analysis/Sanitary Education/
Women i Development
Institutional/Financial Analysis/
Project Evaluation

Geophysles

Sanitary Improvement Planning
Water Quality/Environment/
Pacilities Design

Coordinator

Project Manag‘er
Hydro-geologist
Hydro-geologist
Water Supply Engineer
Sociologist
Geophysical Expert
Geophysieal Expert
Sanitary Engineer
Water Quality Expert
Environmentalist |
Economist
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Summary of Project Cost for ¥ater Suﬁpiy in 2005

A2

Center Project cost ___ Bupporting work Price escalation *J‘wq{al -
(Birr) {Yen) (Birr) {Birr,6%) {Birr)
Dupti 14,889,898 223,000,000 3,734,007 1,117,440 19,741,435
Mille 9,115,314 136,725,000 1,327,780 626,586 11,089,680
Bati 14,9‘?0,913' 224,564,000 1,549,729 991,238 17,511,880
Werota 19,390,479 290,857,000 3,371,258 1,365,704 24,127,441
Aykel 13,102,997 2;71,545,006 1,375,352 1,168,701 19,271,698
Nefas Mewcha 19,08[,551 286,223,000 2,134,578 1,267,968 22,484,09?
Debre Tabor 27,244,807 408,672,000 3,431,127 1,840,556 32,516,490
Chagni 19,942,733 | - 299,141,000 '3,' 179,393 1,046,862 24,169,088
Bure 15,810,837 | 237,163,000 3,752,516 1,173,801 20,737, 154
Bichena 15,344,661 230,170,000 ],426,279 1,006,256 17,777,196
Dejen 12,924,824 193,872,000 1,032,259 837,425 14,794,508
- | Vehicles equipment 2,310,000 43,200,000 - 172,800 2,482,800
Tatal 189,129,000 | ¥2,836,935,000 25,314,000 12,927,000 228,370,000
"Total I’roje'ct:_ Cost for Water Supply in 2010 (Unit; Thousand Birr)
No. Deseription - R.C, L.C. Total
1. .| Project cost
1-1 | Dupti 16,587
1-2 { Mille 8,022
1-3 ' | Bati 10,596
1-4 '} Werota 9,923
1-5 .| '‘Aykel 10,546
1-6 - | Debre Tabor 11,789
1-7 '| Nefas Mewcha 13,673
1-8 | Chagni 12,155
1-9 | Bure 10,917
i-10 | Bichena 11,239
i-11] Dejen 11,158
Total 126,585



Operation (Power) Cost per 1 cum Water

" |Required Peak { Load [Consumption|  Fuel . o1 |Operation| Day Day
Cf:nter kw |Coef. |Ratic| Power | Consumption Unit Price Cost - |Demand | Demand
A [ B C AXBXC D B DXE=F | m%day | B/m®
o kw % | % X24:=D B ' G | F+@G
kw
Dupti 385 42 | 75 291 0.29 84.4 1,164 | 0.073
Mille 265 34 | 16 (162) |20 KVAX1Ne| 170 216.24 472 | 0.458
5.36x24
. =127.2¢ _
Bati 700 52 | 70 612 0.29 1715 864 | 0.205
Werota . 870 | 52 | 70 760 029 | ‘2204 | 1,423 o.t55
Aykel 1247 | 52 | 65 1,012 0.29 | 2935 505 | 0.581
D-Tabor 1145 | 52 | 65 929 0.29 269.4 1,384 | 0.395
N-Mewcha 837 52 | 70 731 | ozs 212.0 - 973 | 0218
Cagni 6851 52 | 70 (598) |50KVAX1No| 1.70 451.0 1,198 | 0.381
11.26X24
, =268.8¢
Bure 632 | 52 | 70 552 029 | 1601 782 0.205
Bichena 17| 52 |76 446 0.29 129.3 | 767 0.169
Dejen 502 | 52| 75 470 0.29 136.3 545 | 0.250
Average - 2,356.14 | 10,077 | 0.234
Center Required | Power | o . ..o | AverageUsage Monthly | o i orator Operation
kw Source Consumption |
kw C Load DXE=F¥ Fuel (Monthly)
_ _ %
[ Dupti 38.5 | Public | 50"VAX1 | 1/24 70 ' 9,183 10%2
- ' o : 18.5
Mille 26.4 | OnSite | 20°¥Ax3 | 1/3.0 70 | (4,433)  [3,800¢ b5.5%4
. : ; . o 2.2x2
Bati 700 | Public | 50¥¥Ax2 | 1/1.92 65 17,062 5.6%17
o _ ' 1.5+30
Werota 87.0 4 s05vax2 | 192 65 21,206 55%5
o - : 11+30+18.5 -
Aykel 124.9 a 5ORVAX3 | 1/1.92 60 28,057 5.5X2
3.7
_ . B5X2
D-Tabor 114.5 ” 50XYAX3 | 1/1.92 60 25,762 B.5X8
i _ 22+30475+11
N-Mewcha 83.7 2 so%vAx2 | 17192 65 20,402 5.5X5
i : : . . 830+185+55+2
Cagni 68.5 | OnSite | 70°*x3 | 1/1.92 65 | (16,697) 8,000 55X6
] : 304+ 5.6
Bure 63.2 | Public | 70%Ax1 | 17192 65 15,405 30422437475
Bichena 47.1 “ 70%vA%1 | 1/1.92 70 12,621 5.6%4
o - , _ 11X2+3.7
Dejen 502 # 70%¥A%1 f 11192 70 13,171 55%3
- C . _ 30+3.7

A-13




Swinary of Cosl Estisation of Water Supply i

n Dupti -

No. " Description ' F.C.(B) | L.C.(B) | Total(3)
{. [Target year of 2005 o _ .

1 Civil ¥ork : . : : .
Hobilization and Demobilization 150,000 | 220,000 310,000
Excavation and Earth-work 12,800 46,200 - 59,000
Trench excavation 224,030 | 481,770 705,860
Pipe-work 1318,230 | 318,230 636,460
Reservoir 324,000 | 324,000 648,000
Purping station, R.C.punp house 88,032 58,656 -146,688
Access road 83,000 207,000 296,000
Bore-hole 1,632,000 f 648,000 | 2,280,000
Water purifiction unit 10,000 | . 15,000 25,000
Booster pump and necessary works 120,000 { 200,000 320,000
Electric subnersible pusp and necessary works 60,000 88,000 148,000
Power supply 39,450 1 - 41,175 80,625
Concrete work 483,400 | ~ 897,900 | - 1,381,300
Hasonsy work 30,000 | 122,500 . 152,500
Structure 103,620 | * 241,770 - 345,390
Temporary work(10% of above total) 368,462 | 391,020 759,482
Total of civil work 4,053,084 | 4,301,221 | 8,354,305

2 Material & Equipment 4,025,396 281; 777 - 4,307,173
Sub Total 18,078,480 | 4,582,998 | 12,661,478

.3 | Engineering cost(12X of sub tatal) 1,519,377 | 1,519,877

4 | Contingency(5% of total cost) 479,893 | 229,150 709,043
Total 10,077,750 | 4,812,148 | 14,889,898
Total{Yen: ihirr=15yen) 223,000,000

5| Buildings 3,368,921 3,368,921

6 | ¥SSD's management cost 365,176 | - 365,178

| Toetal 3,734,007 3,734,087

7 Prise escalation{6}} 604,665 512,775 1,117,440
"Total(birr) 10,682,415 | 9,059,020 19,741,435

I, [Target year of 2010 ;

1 | Morbilization and demorbilization 1,000,000

2 | Rising line 540,000

3 | Distribution network 1,200,000

4 | Now borehole with paterials 1,100,000

51 Pump 300,000

6 Booster pump with house 1,068,000

7 | Power supply facilities 340,000

8 | Chamber and structures 189,000

9 | ‘Buildings 1,124,400

10 | Others < 2,792,600

< | Sub total 9,654,000

11 | Engineering cost (10%) 1969,400

12 | Contingency (10%) 1,061,940
Total 11,681,000

13 | Prise escalation 4,906,000

~ Grend Total 16,587,000
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© Summary of Cost Estimation of Water Supply in Hille

No, . . Description T FC.(B) [ L.C.(B) { Total(B)
I. Margel year of 2005 :

1 Civil ¥ork ' _ ) _ _
Mobilization and Demoblllzatlon - 100,000 | 150,000 250,000
Excavation and Earth-work - 1,140 26,700 34,440
Trench excavation 188,760 1 437,660 626,420
Pipe-work 188,310 188,310 376,620
Reservoir 126,0001 126,000 252,000
Punping station, R.C.punp house 83,032 58,656 146,688
Access road 178,000 | 414,000{: 92,000
Bore-hole: (200mm casing) - 80,640 | 120,960 201,600
Water purifiction unit 10,000 15,000 25,000
Booster punp and necessary works 120,000 200,000 320,000
Electric submersible punp and necessary works 60,000 90,000 © 150,000
Power supply 23,550 30,325 53,875

- Concrete work 55,850 6,750 152, 600
Masonsy work 6,000 24,500 30,500
Structure 103,920 242,430 346,400
Temporary work(10¥ of above total) 133,680 | - 222,134 355,814
Total of civil work 1,470,482 | 2,443,475 | - 3,913,957

2 | Material & Equipment 3,586,132 1 251,029 | 3,837,161
Sub Total 5,056,614 | 2,694,504 7,751,118

3 | Engineering cost{12% of sub tatal) 930,134 | . 930,134

4 Contingency(5% of above total) 299,337 134,725 434,062

-t Total(birr) 6,286,085 12,829,229 9,115,314

" Total(Yen:1birr=15yen) 136,725,000

5 | Buildirgs 1,123,013 1,123,013

6 WSSH' s management cost 204,767 204,767
Total 1,327,780 1,327,780

7 | Prise escalation(6%) 377,165 | 249,421 626,586
Grand Total 6,663,250 | 4,406,430 | 11,069,680

i gt year of s I I A e

‘1 | Morbilization and demorbilization 300,000

2 | Rising line 285,000

3 bistribution network 990,000

4 | New borehole with pump & material 659,000

560,000

5 | Generating set 534,000

6 | Power supply facilities - 176,000

7 | Chazber and struclures 243,000

8 | Buildings ¢ 562,200

9 | Others 365,800

. Sub total 4,669,000

10 | Engineering cost (10%) .~ 466,900

11 | Contingency (10%) - 513,590
Total 5,649,000

12 | Prise escalatin{42X) 2,373,000
Grand Total 8,022,000
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Summary of Cost Estimation of.Waier Supply in Bati

Mo, [ T Description F.C.(B) | L.C.(B) | Totai(B}
1. [arget year of 2005 ] R -

1 Eivil ¥ork . ' _
Mobilization and Demobilization 120,000 | 200,000 320,000
Excavation and Farth-work - 6,220 20,100 | - © 26,320
Trench excavation 203,940 454,980 658,920
Pipe-work 198,240 1 198,240 336,480
Reservoir _ 216,000 | 216,000 432,000
Pumping station, R.C.purp house 88,032 58,656 146,688
Access road 178,000 ] 414,000 592,000
Bore-hole (200mi casing) . 196,480 | 294,720 | 491,200
Water purifiction unit 10,000 | . 15,000 25,000
Booster punp and necessary works 240,000 | - 400,000 | = 640,000
Electric submersible pump and necessary works 540,000 { 210,000 |- . 350,000
Power supply -35,850 38,775 74,625
Concrete work 67,980 | ~ 120,880 188,860
Masonsy work 5,000 24,500 30,500
Structure . 108,600 753,420 362,020
Temporary work{10% of civil work) - 181,534 1 291,9271 473,461
Total: of civil work 1,996,876 | 3,211,198 5,208,074

2 | Material & Equipment 7,030,182 | 492,112 | - 7,522,294
Sub Total 9,027,058 | 3,703,310 | 12,730,368

3 | Enginecering cost{12¥ of sub tatal) 1,527,644 © 1,527,644

4 | Contingency(5Y% of total cost) 527,735 | © 185,166 712,901
Grand Total-I(birr) _ 11,082,437 | 3,888,476-( 14,970,913
Grand Total-I(Yen:lbirr=15yen) 224,564, 000

5 ! Biuilding 1,225,795 | 1,225,795

6 | WSSD's management cost 323,934 323,924

5 Total 1,549,729 1,548,729

T | Prise escalation 6% 664,946 | 326,292 991,238
Grand Total §1,747,383 | 5,764,497 | 17,511,880

Vi fargot vear of 5o e e N DR T

t | Morbilization ahd demorbilization 1,000,000

2 | Rising line : 600,000

3 | Distribution network : 630,000

4 | New borehole with pump & rateriale 659,000

5 0

6 | Booster pump with house 534,000

7 | Power supply facilities 170,000

8 | Chanber and structures © 162,000

9 | Buildings - 562,200

1¢ | Others -+-1,838,000
Sub total 6,155,200

11 | Engineering cost {10%) 615,520

12 | Contingency {10%) 677,072
Total-11 7,448,000

13 | Prise escalation(42¥) 3,128,000
Grand Total

10,576,000
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Suepary of Cost Estimation of Water Supply in Kerota

No. = . Description F.C.(B) “Total(3) |
[, (Target year of 2005

1 LCivil ¥ork : :
Mobilization and Demobilization 200,000 500,000
Excavation and Earth-work 19,800 95,400
Trench excavation 296,060 963, 240
Pipe-work 467,180 934, 360
Reservoir 432,000 864,000
Pumping station, R.C.punp house 132,048 220,032
Access road 267,000 888,000
Bore-hele (200mn casing) 117,120 292,800
water purifiction unit 10,000 25,000
Booster punp and necessary works 360,000 960,000
Electric submersible punp and necessary works 100,000 250,000
Poier supply " 35,850 74,625
Concrete work 67,980 188,860
Masonsy work 12,000 61,000
Structure 147,720 492,400
Temporary building{10% of above total) 266,486 680,972
Total of civil work 2,031,344 7,490,689
2 | Material & Equipment 8,409,172 8,097,814
Sub Total 11,340,516 15,488,503
3 | Engineering cost{12% of swb tatal) 1,978,620 - 1,978,620
4 | Contingency(5% of above cost} 665,957 923,356
Tetal{birr) 113,985,093 19,390,479
Total{Yen: Ibirr=15yen) ' 240,857,000
5 | Buildings 2,924,949
6 | WSSD's management cost 446,309
| Total 3,371,258
7 | Prise escalation(6%) ' $39,105 1,365,704
Grand Total 14,824,198 24,121,441
'ffffféfééf'}éiﬁ'b¥'éﬁiﬁ ................................................................................................. N
1 | Morbilization and demorbilization 400,000
2 | Rising lire 330,000
3 | Distribution network 1,200,000
4 | New borehole with puns & material 1,318,000
5 | Booster pump with house 534,000
61| Power supply facilities 170, 600
7| Chamber and structures - 270,000
8] Buildings 1,030,700
g 1 Others 522,300
.| *Sub total 5,775,000
10 _Engineering cost {10%) 577,500
11 | Contingency (10%) 635,250
“Total 6,588,000
12 | Prise escalation(42%) 2,935,000
CF Grand Toial 9?923,000




Summary of Cosl Estimation of Water Supply in Aykel

_:[ptal(h)_vf

No. Description T.C.(8) [ L.€.(8)
[.” Target year of 2005 .

1 Civil Work _ Co
Mobilization and Demobilization 200,000 | - 209,000 - 500,000
Excavation and Farth-work - 15,000 54,500 69,500
Trench excavation 267,190 614,070 831,260
Pipe-work 287,370 | 287,370 574,740
Reservoir 117,000 117,000 234,000
Punping station, R.C. pump house 132,048 37,984 220,032
Access road 445,000 | 1,035,000 | - 1,480,000
Bore-hole (200mm casing) - 44,800 67,200 112,000
Water purifiction unit 10,000 15,000 25,000
Booster punp and necessary works 360,000 { 600,000 560,000
Electric submersible pump and necessary works 40,000 | . 60,000 100,000
Powver supply 111,550 ] 112,325 223,875
Concrete work 95,950 [ - 159,800 250,750
Kasonsy work 6,000 24,500 30,500
Structure 103,460 241,400 344,860
Temporary work(10% of above total)} 223,037 | 371,615 600, 652
Total of civil work 2 453,405 | 4,153,764 | 6,607,169

2 | Katerial & Equipment | 8,211,716 574,820 | 8,786,536
Sub Total 10,665,121 | 4,728,584 | - 15,393,705

3 | Enginecring cost{12§ of sub tatal) . 1,847,245 1,847,245

4 | Contirgency{5% of above cost) - 625,618 1 236,429 862,047
Total(birr) 13,137,984 | 4,965,013 | 18,102,997
Total{Yen: 1birr=19yen) 271,545,000

5 | Buildines 993,424 | 993,424

6 { ¥SSD's management cost 381,928 381,928
Total 1,315,362 | 1,375,352

7| Prise escalation(6%) . - 788,278 | 380,422 | 1,168,701

Grad Total 13,926,263 | 5,345,435 | 19,271,698

i Porblllzatlon ‘and demorbilization 300,000

2 | Rising line 950,000

3 | bistribution neiwork 1,200,000

'4 | New borehole with punps & materials 1,318,000

5| Booster purp with house - 534,000

6| Power supply facilities 179,000

7 | :Chamber and structures . 324,000

8 | ‘Buildings © 843,300 |

9| Others . 488,700

| Sub tetal _ 6,138,000

10 | Engineering cost (i0%) 613,800

11 | Contingency (10%} 675,180
Total 7,427,000
Prise escalation{42%} - 3,119,000
Grand Total 10,546,000
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Sunmary of Cost Estimation of Water Supply in Nefas Hewcha

Grand Totzl

Mo | ~ Description F.C.(B) | L.C.(B) { Total(B) _
1. [Farget year of 2005
1 Civil York ‘ o _ S
- { Mobilization and Demobilization -100,000] 150,000 250,000
Excavation and Farth-work 8,240 27,700 35,940
Trench excavation 362,710 | 815,510 1,178,220
Pipe-work 355,410 | 355,410 710,820
Reservoir 234,000 | 234,000 468,000
Purping station, R.C.pump house 176,064 | 117,312 293,376
Access road 173,000 | 414,000 592,000
Bore-hole (200mn casing) 144,000 | = 216,000 360,000
Hater purifiction unit 10,000 15,0001 25,000
Booster punp and necessary works 480,000 { * 800,000 { 1,280,000
Electric submersible pusp and necessary works 100,000 | 150,000 250,000
Power supply 65,700 58,550 114,250
Concrete work 111,700 193,500 305,200
Masonsy work 12,000 49,000 61,000
Stricture 120,060 280, 160 400,220
Tenporary work(10% of above total) 244,788 | 387,614 632,402
" Total of civil work 2,692,672 | 4,263,756 | 6,956,428
2 Material & Equipzent 8,662,972 606,408 | 9,269,380
Sub Total 11,355,644 | 4,870,165 | 16,225,809
3 | Engineering cost(12X of sub tatal) 1,947,007 1,947,007
4 .| Contingency({5% of above cost) 665,137 | 243,508 908,645
Total(birr). 13,967,878 | 5,113,673 | 19,081,551
Total(Yen: 1birr=15yén) ' 286,223,000
5 | Buildings 1,718,575 1,718,515
§ | WSSD's mannagement cost 416,003 416,003
| Total 2,134,678 | 2,134,578
7 | Prise estalation(6}) 838,073 | 434,805 | 1,272,968
‘Grand Total 114,805,951 [ 7,683,146 | 22,489,097
“ TargetyearonGlO ........................... e A I - L
1 Morbilization and demorbilizatien 300,000
2 Rising line 690,000
3 | pistribution network 1,350,000
4 | New borehole with purps & material 1,977,000
§ | Booster pump with house - $34,000
6 | Pover supply fdcilities 170,000
7 | Chamber and structures 324,000
8 | Buildings 937,000
9 | Others 579,000
Sub total §,861,000
10 | Engineering cost {10%) 686,100
11 | Contingency (10%} 754,710
Total §,302,000
Prise escalation(42%) 3,487,000
11,789,000
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Summary of Cost Est:mation of Water Supply in Debre

No. | Description F.C.(B) [ L.C.(8) | Total(b)
[. Targel year of 2005 ' :

I Civil York _ ‘ p
Mobilization and Demobilizalion 150,000 | 250,000 400,000
Excavation and Farth-work 8,240 21,700 35,940
Trench excavation 602,200 | 1,357,500 | 1,959,700
Pipe-work 210 727,110 1,454,220
Reservoir 360,000 | 360,000 720,000
Pumping station, R.C.pump house 176,064 117,312 293,376
Access road _ 178,000 | 414,000 592,000
Bore-hole {200mm casing} 232,320 |~ 348,480 580,800
¥ater purifiction unit - 10,000 | . 15,000 25,060
Booster pump and necessary works {940,000 | - 800,000 | - 1,440,000
Eleciric submersible pump and necessary works 160,000 | - 240,000 400, 600
Power supply 47,550 | . 56,329 103,875
Concrete work 111,700 | - 153,500 309,200
Masonsy work 6,000 24,500 30,500
Structure : 153,610 1 358,420 512,030
Terporary work(10% of above total) 346,279 538,985 885,264
Total of civil work 3,809,073 | 5,928,832 | = §,737,805
2 | Material & Equipment 12,550,886 | 878,562 | 13,429,448
Sub Total 16,359,999 | 6,807,394 | 23,167,353
3 | Engineering cost(12% of sub tatal) 2,780,082 - 2,780,082
4 | Contingency (5%) 957,002 [ 340,370 | 1,297,372
Total{birr) 20,097,043 | 7,147,764 | 27,244,807
Total(Yen 1birr=15yen) 408,672,000
5 | Buildings - 2,829,638 | 2,829,638
6 | ¥SSD's management cost 601,489 601,489
Total 3,431,127 | 3,431,127
7:1¢Prise escalation(6%) 1,205,823 )  634,733] 1,840,556
1 Grand Total | 1,302,866 11,213,624 | 32,516,490
]l.Target’ea’ronOlO ......... o Y P ETDPTY DT e .,
1 Morbilization and deworbilizalion .- 300,000
2 Rising line 1,293,000
3 | Distribution network 1,095,000
4 | New borehole with pusps & saterial 2,636,000
5 | Booster pusp ﬂxlh_house §34,000
6 ¢ Power supply facilities 170,000
7 1 Chanber and structures : 270,000
8 | Buildings - 1,030,700
9 i Others 623,300
Sub total 7,958,000
10 | Engineering cost (10%) 795,800
11 | Contingency. {10%) 875,380
Total 8,629,000
Prise escalation({42%) _4;044,d00
Grand Total 13,673,000
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‘Sumpary of Cost Estimation of ¥ater Supply in Chagni

o, | Deseription | F.C.(B) ] L.C.(B) | Total(B) _
[. [larget }ear of 2005 .
1 Civil ¥ork . : :
Mobilization and Demobi 1ization 142,000 | 266,000 | - 408,000
Fxcavation and Earth-work 4,420 14,720 19,140
Trench excavation 369,840 | 839,020 | 1,208,860
Pipe-work 640,590 | 640,590 | 1,281,180
Reservoir 297,000 | 297,000 594,000
Punping station, R.C.pump house 88,032 58,656 | 146,688
Access Toad 356,000 828,0001 1,184,000
Bore-hole (200mn casing) 145,920 | = 218,880 364,800
¥ater purifiction unit 10,000 15,000 25,000
Booster pump and necessary works 240,000 400,000 640,000
Electric submersible pump and necessary works 120,000 | 180,000 300,000
Power supply 29,550 34,325 63,875
Concrete work _ 175,980 | 305,680 481,660
Masonsy work 12,000 | 49,000 61,000
Structure 94,300 220,060 314,330
Temporary work(lﬂ% of above total) 272,963 | 436,693 709,256
Total of civil work 2,998,195 | 4,803,624 | 7,801,819
2 Material & Equiprent 8,557,278 599,009 8,156,287
Sub Total | 11,555,473 | 5,402,633 | 16,958,106
3 | Engineering cost(12 of sub tatal) 2,034,973 2,034,973
4 | Contingency(5% of above cost) 679,522 [ 270,132 949,654
Total{birr}. - 14,269,968 | 5,672,765 19,942,733
Total{Yen:1birr=15yen) ‘ 299,141,000
5 | Buildings : 2,726,018 | 2,726,018
6 | WSSD's mamagement cost ' . 453,375 | 453,375
Total(birr) - : _ 3,174,303 3{179,393
7 | Prise escalation(6%) | 56,198 | 190,764 | 1,046,6%
" grand Total © ' lis, 126, 166 | 9,042,922 | 24,169,088
”iff'féfééf'iéif'ﬁf'iﬁiﬁ ................................................................................................................................. -
{ | Morbilization and demorbilization 300,000
2 | Rising line 678,000
3 | Distribution network 1,200,000
| New boreholes including pumps and meterials 1,977,060
§ | Booster pump with house 934,000
6 | Generating set ' ' 560, 000
7 | Chamber and structures ' : 324,000
8 | Buildings ' 1 937,000
$ .| Others al . 964,000
1 sub total 7,074,000
10 ‘| Engineering cost (10%) - 707,400
1t | Contingency (10%) : ' 778,140
Total 8,560,000
Prise escalation(42¥) | 3,595,000
Grand Total N | 12,155,000
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Surmary of Cost Estimatioh of Hater Supply in Bichena

Grand Total

Noo f Description - | F.C.(B) | L.C.AB) | Total{B)
I. Marget year of 2005 : ‘ :
I Eivil Kork _ '

Mobilization and Dewobilization 100,000 | 150,000 250,000
Excavation and Earth-work 8,240 | 27,700 35,940
Trench excavation 415,550 | 937,500 [ ‘1,353,050
“Pipe-work 339,260 | 339,260 | ~ 678,520
Reservoir 144,000 | 144,000 288,000
Punping station, R.C.purp house 132,048 | 87,984 220,032
Access road 267,000 | 621,000] 888,000
Bore-hole (200mn casing) 92,800 139,200 232,000
Water purifiction unit 10,000 | 15,000} . 25,000
Booster pump and necessary works © 360,000 600,000 - 960,000
Electric subwersible punp and necessary works 80,000 { 120,000 200,000
Power supply 35,850 38,775 74,625
Concrete work 112,440 1 195,240 307,680
Masorisy work 6,000 24,500 30,500
Structure S 116,660 | 272,190 388,850
Tenporary work(10% of above total) 281,985 371,235 593,220
Total of civil work 7,441,833 | 4,083,584 | . 6,525,4!7

2 | Material & Equipment 6,096,042 426,722 | 6,522,764
Sub Total 8,537,875 | 4,510,306 | 13,048,181

.3 | Engineering cost{12% of sub tatal) 1,565,782 1,565,782
4 | Contingency(5% of above cost) 505,183 | 225,515 730,698
Total(birr) 10,608,840 | 4,735,821 | 15,344,66})
Total(Yen: 1birr=15yen)} 230,170,000

5 Buildings - 1,097,437 | 1,087,437
6 | ¥S8D's management cost 328,842 328,842
Total 1,426,273 1,426,279

7 | Prise escalation{6%) - 636,530 | 369,726 | 1,006,255
grand Total 11,245,370 | 6,531,826 | 17,777,196

T et venn o sig [EURTTURN N o e Lm——
1| Morbilization and demorbilization 400,000
2 | Rising line 552,000
3 | bistribution nelwork 1, 350,400
4 | New borehole with pusps & material 1,318,000
5 | Booster pump with house 534,000
6 | Power supply facilities 170,000
7 | Chamber and structures 351,000
$ | Buildings 1, 124,400
9 | others 554,600
. Sub total _ 6,354,000
10 | Engineering cost (10%) 35,400
11 | Contingency (10%) 698,940
Total 7,688,000

12 | Prise escalation 3,229,000

10,917,000
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Summary of Cost Estimation of Water Supply in Bure

Ro. “Pesoription | F-C.(8)_| L.C.{BY T Total(8)
[. Iarget year of 2005 : :
I Civil Work ,
Mobilization and Demobilization 100,000 { 150,000 © 260,000
Excavation and Farth-work 6,760 17,300 24,060
Trench excavation 276,070 | 625,830 904, 300
Pipe-work 320,290 | 320,290 640,580
Reservoir 93,000 99,000 198,000
- Pumping statien, R.C.pump house 132,048 §7,984 220,032
Access road 178,000 414,000 592,000
_ Bore-hole {200mm casing) 89,600 | 134,400 224,000
¥ater purifiction unit 10,000 15,000 25,000
" Boostér puap and necessary works ‘ 360,000 | 600,000 960, 000
Electric submersible punp and necessary works 60,000 90,000 150,000
Power supply 35,850 38,775 74,625
Concrete work 179,850 | 335,800 516,650
Masonsy work 60,000 | 245,000 305,000
Structure 99,180 | 231,440 330,620
" Terporary work(10% of above total) 200,965 | 293,730 500,695
Total of civil work 2,210,613 | 3,704,542 5,915,162
2 | Material & Equipment 7,037,044 | 492,383 | 7,529,427
Sub Total . 9,247,667 { 4,196,932 | 13,444,588
3| Engineering cost(12X of sub tatal) 1,613,351 1,613,351
4 Contirgency (6%) ' 543,050 209,847 752,897
Total(birr) 11,404,058 | 4,406,779 | 15,810,837
Total{Yen:{birr=15yen) 237,163,000
5 Buildings 3,368,921 3,368,921
6| WSSD's management cost 383,595 383,595
Total 3,752,516 3,752,516
7 | Prise escalation(6X) " 684,243 | 489,558 | 1,173,801 |
‘Grand Total 12,088,301 | 8,648,853 | 20,737,154
T IR ) Es F .
1 | Morbilization and demorbilization - 300,060
2 | Rising line 1,260,000
3 | Distribution network 1,260,000
4 | Intake and canal 1,318,000
5 | Treatment plant _ 0
6 | Booster pump with house - 534,000
7 | Power supply facilities - 170,000
8 | Chanber and structures 324,000
9 | Buildings ' 937,000
10 .| Glhers 498,000
" Sub total 6,541,000
11 | Engineering cost (10%) ' 654,100
12 | Contingency (10%) 719,510
" Total 7,915,000
Prise escalation(42X) 3,324,000
Grand Total 11,239,000
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Sunmary of Cost Estimation of ¥ater Supply in Dejen

LS Description TR T LY T Total(e)
I, Target year of 2005 : :
1 Livil Work _ _ o . S
Mobilization and Dewobilization 100,000 | 150,000 230,000
Excavation and Earth-work " 8,240 27,700 35,940
Trench excavation 388,480 | 889,130 1,277,610
Pipe-work 217,500 217,500 435,000
Reservoir _ 126,000 | 126,000 252,000
Pusping station, R.C.purp house 88,032 | 68,656 | 145,688
Access road _ 356,000 |- 828,000 | 1,184,000
Bore-hole {200mn casing) 72,960 | - 109,440 182,400
Yater purifiction unit 10,000 15,000 25,000
Booster pump and necessary works © 240,000 ) 400,000 | 640,000
Eleciric submersible pump and mecessary works 60,000 50,000 150,000
Pover supply 35,850 38,175 " 74,625
Concrete work 112,440 | 195,240 307,680
Masonsy work 6,000 24,500 30,500

" Strueture 101,880 | 237,720 339,600
Temporary work{10% of above total) 192,338 | 340,766 | 533,104

" Total of civil work 2,115,720 | 3,748,427 } 5,864,147

2 ] Material & Equipment 4,838,346 338,684 5,177,030
Sub Total 6,954,066 | 4,087, 111 11,041,177

3. | Fnginsering costfiE% of sub tétal) 1,324,941 | 1,324,941
4 | Contingency {5%) 364,350 | 204,356 558,706
| Total(birr) 8,633,357 | 4,291,467 | 12,924,824
Total (Yen: thirr=i5yen) 153,872,000

5 | Buildings 758,591 | 758,591
6 | ¥SSD's management cost 273,668 273,668
Total 1,032,259 | 1,032,259

7 | Prise escalation(és) 513,001 | 319,424 | 837,425
Grand Total 9,151,358 | 5,643,150 | 14,704,508
[.l-.Targetyearofzgle .................................................................... P O P, o
3 Horbilization and demorbilization 300,000
2 | Rising line 2,529,000
3 | Distribution network - 540,000
4 | New borehole with punps & raterial 1,318,000
5 Boﬁstér pump with house 534,000
.6 | Power supply facilities 170,000
.7 | Chanber and structires 162,000
-8 | Buildings 562,200
9 | Others 378,800
Sub total 6,494,000

10 | Fngineering cost (10%) . 649,400
11 | Contingency (10%) 714,340
Total 7,858,000
‘Prise escalation(42%) 3,300,000

Grand Total 11,158,000 |
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{Thousand Birr}

No. [ __ Beseriptton F.C, ] L€ | Total
i Vehicles and Office equipments
(for officers and Engineers)
1| 4 whell car for main office {4) 800 40
21 4 whell car for Region office (2) 400 20
3| Pick-up car (5) 750 50
4| Blue print machine (1} 70
5| Computer set {1) 60
61 Copy machine (2) 100
7| Others {(2) 201
Total 2,200 110 2,310
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Annex-5

Questionnaires

Household questionnaires have
heen c¢arried out at 100
households in each enter, those
of which were sampled with equal
interval from the register book
~held in Kebere Office.
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Questionnaire on Socio-Economic and Cultural BaCkgrouﬁa

Name of Center: { ) Code No. of Samples: (

1. What tribes are you? { ¥, )
What languages do you speak? { ), ( )

2. What religion does your household believe?
'1) Christianity 2) Islam 3) Other ( )

3. What occupation do your household members have?
{You put M for men and W for women.)-
1} Agriculture { ) "~ 2) Stock Raising { )
3) Commerce ( ) 4) Industry {Factory) { )
5) Administration (Government) )
6) Other { ) | )

4. Do you own free plot area? 1) Yes -2) No
If "yes", how much? { } ha

5. Do you have livestock? 1} Yes 2) No

If "yes", How much each? | |
1} Cow/Ox { ) - 2) Sheep/Goat ( ) 3) Horse/Mule ( )
4) Donkey { ) 5} Camel {( ) 6) Chicken { }
7} Other { ‘ Yy O ) :

6. What level ‘of education have your household members reached?
{You put ¥ for men and W for women.)
1) No Schooling ( ) 2) Elementary School { )
3) Junior High School ({ - ) ¢ 4) Senior High School ( )
5) College - {: ) 8} University { )

7)) Other { . W) - .
: Average Monthly Household Income

1) Less than 50 birr: { ) birr
2) 50 - 99 birr
3) 100 - 192 birr

~4) 200 - 299 birr
" §) 300 - 399 birr
5) 400 - 599 birr
7) 800 ~ 799 birr

8) 800 - 999 birr
9) 1,000 - 1,499 birr

©10) 1,500 - 1,999 birr
“11) 2,000 birr or more: { . } birr
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10.

11.

12.

13.

i4.

15.

Average Hdnthl?'Househdld Expenditure

1} Food and Beverages { ) birr
2} Clothing and Footwear ( } birr
3) Rent ( ) birr
4) Interest and Repayment { } birr
5) Electricity and Energy ( } birr
8) Water Bill ( } bire
7) Savings { } birr
8) Others ( S T | } birr
Total Floor Area: ( } m2 ~  {Observation)

When and with what do members of your household wash their hands?
(Put ¥ for men, W for women and C for children.)

_gbap Ash Mud Water Other

After defecation ( ) ) )y | | | )
Before cooking I ) | y |« y ) ( )
Before eating ( y ! )y ) V| )
After disposals of

children’s stools : Yo ) | ) ( ¥ )
After handling : : ‘

animal dung ! { y oA y 0 I | ) | )
How do you keep your kitchen utensils?

1) Shelf/Cabinet 2) Floor/Ground 3) Other ( _ )
If shelf/cabinet, who organized it? 1) Men 2} Women

How is left-over food stored?
1) Covered  2) Open to the flies

s cooked food bought at the market? 1) Yes 2) Yo

CIf “Yés", who purchase the féog? ‘
= 1) Men 2) Women  3) Boys ~4) Girls

Do they notice if the food is stored covered or not?

-1} Yes 2) Ro

What raw food do you eat? You can mark more than one.

1) Vegetables 2) Meat 3) Fruit
Before it is eaten, is it washed?

1) Vegetables : (1) Yes (2} No

2) Meat :+ (1) Yes {2) No

3} Fruit : {1) Yes {2) No

How much medical cost was spent on average for a patient to recover
from diarrhea or scabies including the cost for medical check-up and
medicine? ( ) birr
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i6.

17.

18.

i9.

1) Are you satisfied with the type of toxlet you use now°
(1} Yes (2) Ho

2) If "no", what type of toilet do you want to have?

(1} Septic Tank / Cesspool (2) DPry Pit
{3) Community Toilet (4) Open Field
{5) Others ( )

To the household which does not have a septic tank or cesspool type
toilet, supposing the government provides a credit to you to construct

such a toilet and later on you pay back the loan on long-term

installment, are you interested to apply for such a credit?
1} Yes 2) No

If “yes”, what will be the maximum monthly amount you can afford to
pay? ( ) birr

What is the thing you want most from the authorities concerned in
connection with sanitation. State below whatever you have in mind.

What is the most serious problen for.your household?

‘Surveyor ce ' - ) Date: { : ')-

Supervisor: { . : Y Date: (- )}
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Questionnaire on Water Use Condition

Name of Center: { ) Code No. of Samplesﬁ ( _)
1. Who is the household head? Name: { )

2. Address: Higher ( ) Kebele ( ) House No.( )

3.

If your present source of water is not house eonnection, answer the
following question. :

1) Are you satisfied with the existing way of getting water?
{1} Yes {2) No

2) If "no", answer the following gquestioms.
(1) What will be the source of water you want most and why?

i. House Connection ii. Yard Connection iii. Public Fountain
(Select only one.)

Because of _ '
i. bistance . ii. Water Quality iii. Water Availability
iv. Affordability (You ¢an select more than one.)

(2) Supposing you got the source of water you want most, how much

would you be willing to pay for the water supply service per
month? { } birr

If your source of water is house connection, yard connection or public
fountain, answer the following questions,

1) Are you satisfied with the:existing operhtioa and paintenance status
of the water supply facilities? (l) Yes (2) No

'2) If "no", in what respect are you not satxsf1ed7 You can select pore

than one.

(1) Sometimes water stops coming. {2) Water quality is not good.
(3) Facilities are deteriorating. (4) Water volume is not enough.
(5) Water price is too expensive. (6) Others ( : )

3) Supposxng WSSA prOV1des enough tra1n1ng and technical and financial
assistance to a new water committee in the initial stage and
eventually piped water supply is completely transferred to and managed
by the committee including remuneration, water tariffs and technical
aspects, do you agree to such a proposal? (1) Yes (2} No

4) Supposing WSSA provides cnough training and technical and financial
assistance to the private sector in the initial stage and eventually
piped water supply is completely transferred to and managed by the

" private sector including remuneration, water tariffs and technical
aspects, do you agree to such a proposal? (1) Yes (2) No
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5.  To the houschold which does not have house connection or yard connectlon,
supposing the government provides a credit to you to install a house
connection or yard connection and later on you pay back the loan on long-

tern installment, are you interested to apply for such a credit?
1) Yes 2) No

If "yes", what will be the maximum monthly amotint you can afford to pay?
{ ) birr
6. What is the thing you want most from the awthorities cbncerned in

connection with the supply and use of water? State below whatever you
have in mind.

7. Current available water source

[(})piped water {2)publi¢ well including shallow well (3)your awn well
(4)water vendor (5)others} Mark appropriate ones.

8. Water Usage

{{1)drinking and house keeping {2)other domestic use (I)livestock
{4)home garden (5)cottage industry) Mark appropriate ones.

9. flow much volume of water from chargéd system do you use fo} livestock,
home garden or cbttage_industry, and how much do you pay for it per
montth? Fill up the following table. '

Item Livestock Home_Garden Cottage Industry
Volume of Water ( ) B } o )
{liters per day) ‘ R B
* Water Charge A ") ( ) { )

- {birr per month)-

. PIPED WATER

10, What klnd of service are you gatting?

({1)house connéction (Z)yard connection (S)publlc founta:n]
Mark only one.

If (1) (go to "HOUSE CONNECTION")
(2) (go to "YARD CONNECTION")
(3)  (go to "PUBLIC FOUNTAIN")
11, How @uch are you willing to pay for water? [ 1 birr/m3
" HOUSE CONNECTION

12. How many taps do you have 'in your house?
' [{1)one (2)two (3) three or more}] ~ Mark only one.

13. How much do you pay for water charge per month?
{ ] birr
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14. Present status of service on guality.
({1)good (2)average (3)not good] Mark only one.

15. Present_status of service on quantity.
{{ligood (2)average (3)not good] HMark only one.

i6. Do you have shower? [(1) Yes (2} No]l] Mark only one.
17. Do you have flush toilet? [(1) Yes (2) No] Mark only one.
YARD CONNECTION

18. How many households are using one yard connection?
[(3)one (2)two (3)three (4)four (5)five or more) Mark only one.

13. How many taps doés the yard connection have? :
({1)one {2)two (3)three (4)four (5)five or more]} =~ Mark only one.

20. How much volume of water do you use? [ ] liters per day

21. How much do you pay for water charge per month”-
{ ] birr per month

22. Present status of service on quality and quantity.
[(1)good (2)average (3)not good] Mark only one.

PURLIC FOUNTAIN
23. 1) How far is the public fountain from your house?
' {{1)less than 100m: (- )m (2)1002-19%m (3)200m-395m
{4)400m or more: ( Jm] (one way) Mark only one.

2) How many t1mes do you go to the publxc fountaln oR average per day?
| t1mes

3) How much time do you spend fetching water at a time?:
( ] hours [ ] minutes ;

4) How many persons from your household go to the publlc fountaxn at
a time? [ ] person(s) : :

5} Who go to the p@blic fountain? .
{{1}men (2)women {3)boys (4}girls] Mark appropriate ones.

24, How many taps does the public fountain ha#e?__ S
({Done (2)two (3)three (4)four (5)five or more] Mark only one.

25. 1) How mach volume of water do you collect at the public fountain at
a time? f ) liters

2) HNow much do you pay for collectien of water at a time?
f ) bier { ] cents

26. When do you prefer the public fountain. to be open?
{(1} early morning (2)afterncon (3)evening] Mark only one.
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PUBLIC WELL

27. Water availability
[(1)available throughout year (2)during rainy season only
(3)partly in dry season also] ~Mark only one,

28. Water supply facilities

((1)electric pump (2)hand pump {3)use of rope and bucket])
Mark only one.

29. 1) How far is the public well from your house?
[(1}less than 100m: { Jm (2}100m-199m (3)200m-399n
{4)400n or more: { - )m) {one way) Hark only one.

2} How many times do you go té the public well on average per day?
[ ] times

3) How much time do you spend fetching water at a time?
{ ~ ) hours [ 1 minutes :

4) How many persons from your household go to the public well at
a time? [ 1 prerson(s) '

5) ¥ho go to the public well? G o
{(1)men (2)women (3)boys (4)girls] Mark appropriate ones. -

30. 1) How much volume of water do you collect at the public well at
a time? { ] liters

2) Is the water charged? [{1)Yes (2)No]  Mark only one.:

'3) If yes, how much do you pay for collection of water at a time?
( } birr [ ] cents '

: 31, Do you fetch enough water? [(I)Yes (2)N0} Mark only one.
OWN WELL | |
32, Water availability. - | |
“{{1)available throughout year. (2)during rainy season only
{3)partly in dry season also] Mark only one.
33. VWater supply facilities

{{1)electric pump (2)hand pump.(S)use of rope and bucket}
Mark only one. '

.34, Do you have enough watér in your own well? {(1)Yes (2)No)
* Mark ‘only one. ’ ' :

WATER VENDOR
35. How much water do you buy per day? “f ] liters

36. How much do you pay for water per day? [ )} birr [ ] cents
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37. In which season do you buy water? o
[(1)dry season (2)rainy season (3) throughout year]
Mark only cne.

38. Do you get enough water from the vendor? [(1)Ves {2)No}
Mark only one.

OTHERS

39. What other sources do you use?
[(1)spring (2)river (3}pond {4)rain water] Mark appropriate ones.

40. 1) How far are the spring/biver/pond from your house?
{(1)less than 100m: ( ym (2)100m-199m (3)200n-399m
(4)}400m or more: { Jm] (one way) Hark only one.

2) How many times do you go to the spring/river/pond on average per
“day? | ] times

3) How much time do you spénd fetching water at a tine?
| ] hours - { } minutes :

4) How many persons go to the spfing/river/pond-at a time?
[ ] person(s)

5) Who go to the spring/river/pond? ‘
{{1)men (2)women {3)boys (4)girls]  Mark appropriate c¢nes.

41. How much water do you collect at a time? = [ ] liters
42, Do you fetch enough water? [{1)Yes (2)No] Mark only one.

43. 1) How is water carried from the water source?:
(1) Carried in the jerry can or pot by people.
(2) Carried in the jerry can or pot by donkeys
{3) Other ( _ B

2) In what sort of container is it collected and stored? |
(1) Pot (2) Jerry can (3) Barrel (4) Other ( )

3) With what is the top of the water container covered when it is
stored? .

(1) Cup (2) Grass (3) Twig - (4) Wood Lid (5) Other (

4) How is water taken from the water container? |
(1) Poured  (2) Cup dipped (3) Other { )

If cup, where is it stored? .
{1} Shelf/Cabinet (2} Placed on the floor/ground -

{3) Other ( )
Surveyor : ( : _ ) Date: ( )
-Supervisbr:_( ' ) Date: ( )
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Questionnaire on Sanitary Condition

Name of Center: ( ) Code No. of Samples: { )
1. Gender of the household head. 1) Male 2) Female
2. How many people are there in your household?

10.

Item Male i Féhaie Totél
Adult (15 years and more) . ¢ ) ) ()
Children (less than 15 years) { ) { ) {( )

How is solid waste disposed? : : _
1) Thrown anywhere 2) In open pit 3) In covered pit 4) Burnt

How is wastewater disposed?
1) Anywhere 2) Pit 3} Drain 4) Vegetable Garden

Is the home heavily 1nfested with flies? {Observation)
1) Yes 2} No

_Are livestock kept within the family home9 1} Yes 2) No
"How is the animal waste dlsposed° ,

1) Fuel 2) Fertilizer 3) Pit d) Ahywhefe

‘What,type'of toilet do the members of youf household use?

(Put M men, W for women, B for boys, G for girls.)

1) Septic Tank / Cesspool ( ) 2) bry Pit  { )
"3) Community Toilet { ) 4) Open Field { )
“5) Other ( . e ) |

“If the apswer to question 7. is 1), fill up the table.

Yes . No-
1) Clean squatting hole { ) | )
2) Clean slab ( ) { }
3) Well fitting lid { ) { )
4) No flies ( ) A )
5) Good ventilation { ) { )
'8) Not filled up with body waste { ) { )

If your answer to question 7. is 1} or 2), how far is the location of
your latrine from the nearest water source {well, 'spring or river)?

( ) m

What anal cleansing materials are used? :

(Put M for men, ¥ for women, B for .boys, G for girls.)

1) Stone ( ) 2} Water ( } 3} Paper { )
4) Twig ) 5} Leaves | } 6) Nothing( )
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11,

12.

13.

14.

15.

16.

17,

18.

How:and by whom is infant excreta disposed?
(Put M for men, ¥ for women, B for boys, G for girls.)

1) Thrown away in open field.{ )

2) Put in “popo” and then thrown away. ( )

3} Put in "popo” and then put in the toilet.( )

Do any members of your household know how to prepare ORS correctly?
{Correct explanation required.) 1) Yes 2} No

If "yes", who know it? 1} Men 2) Women 3) Boys 4) Girls
Do any members of your household know why people get diarrhea?
(Correct explanation required.) 1) Yes 2} No

If "yes", who Rnow it? 1) Men 2) Women 3) Boys 4) Girls

Have any members of your household participated in health or hygienic
education session given by the town or school?

1) Yes 2} No

If "yes", answer the following questions:

Who participated in it? 1) Men 2) Women ~3) Boys 4) Girls
Do vou think it was satisfactory? 1} Yes 2) No

Have any membels of your houschold participated in community sanltatlon

~works of the town? 1) Yes < 2} No

If “yas", who participafed-in it?
1} Men 2) YWomen 3) Boys  4) Girls

How do you think your hoéusehold can 1nvolve ‘itself in the improvement
of sanitary conditions in the town?

_1) Cash contribution 2) Participation in materials

3) Partlcxpatxon in labor.

Have any members of your famlly suffered from water “borne dlseases in
the last & months? Flll up the number of cases’ for each type of water-
borne diseases. :

1) Diarrhea ( ) 2) Malar1a ( ) 3)-Scab1es ( <)

Did any members of your family attend the health post with any of these
diseases? 1) Yes 2) No

if uyesu \ Who°

1) Men 2) Women - 3) Boys 4) Girls
_Have any nembers 'in your family dxed of illness before 5 years old in
the last 10 years? 1) Yes 2) No

If "yes", how many have died? { )

Surveyor : _ j__ ) Date£ ( )
Supervisor: ( : )'Date; ( )




‘Questionnaire on Water Use Conditionlfd;_COmmefce

Name of Center: ( ) Code No. of Samples: ( )
I. Identity of Respondent

1. Name : ( )

2. Position : ( )

I1. Identity'of Establishment

1. Hame s | )
2. Address : ( )
3.  HNumber of Workers : Males : ( ) persons
Females: ) persons
4. 1) Total Floor Area ! ( ) m2
2) Total Plot Area i ) m2

5. Average Monthly Sales

1) Less than 1,000 birr: { ) birr

2) 1,000 - 1,999 birr

3) 2,000 - 4,999 birr

4) 5,000 - - 9,999 birr

5) 10,000 - 19,999 birr

6) 20,000 ~ 49,999 birr

7) 50,000 - 99,998 birr . |

8) 100,000 birr or more: { . ~ )} birr
6. Classification of Activities

‘1) Rétail=Tfade {Shop, Supermarket, etc.)  ~2) Restaurant
-3) Hotel _ _ 4) Others ( )

" I1I. Questions

C1. What are the maJor sources of water you daily use? You can choose nore
: than one.

1) Piped Water Supply . 2) Well 3} Surface Water

i) Others ( ) _
2. How much do you consume water on avefage per day?

1) Pipéd Water Supply { } liters

2) Well | ] } liters

3) Surface Water | } liters

4) Others { } liters
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If one of your sources of water is piped water supply, how much do you
pay for the water supply service on average per month?
{ Y birr

If one of your sources of water is piped water supply, answer the
following questions.

1) Are you satisfied with the existing operaticn and maintenance status
of the water supply facilities?

(1) Yes {2) No

2) If "no", in what respect are you not satisfied? You can choose more
than one.

(1) Sometimes water stops coming.
(2) Water quality is not good.
(3) Facilities are detericrating.
(4) The volume of water is not enough.
- (5) Water price is too expensive.
{6) Others ( )

3} Supposing WSSA provides enough training and technical and financial
assistance to a new water committee in the initial stage and
eventually piped water supply is completely transferred to and managed
by the committee including remuneration, water tariffs and technical
aspects, do you agree to such a proposal? ‘ :

(1) Yes {2) No

4) Supposing WSSA provides enough training and technical and financial
assistance to the private sector in the initial stage and eventually
piped water supply is completely transferred to and managed by the
private sector including remuneration, water tariffs and technical
aspects, do you agree to such a proposal? : '

“{1) Yes . {2) No
Surveyor : { ) ‘Dage: ( o ‘)
Supervisor: ( : ~} Date: ( )
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Questionnaire on Water Use Condition for Industry

Name of Center: ( ) Code No. of Samples: ( )
I. Identity of Respondent

i, Name N | )

2. Position : { )

I1. .Identity of Establishment

1. Narne N | )

2. Address : { )

3. Number of Workers 1 Males @ ) persons
Females: ( ) persons.

4, 1) Total Floor Area : ( ) m2
2) Total Plot Area : { ) m2

5.  Average Honthly Sales

‘1) Less than 1,000 birr: { ) birr

2) 1,000 - 1,999 birr

3) 2,000 - 4,999 birr

4) 5,000 - 9,999 birr

'8} 10,000 - 19,989 birr

6) 20,000 - 49,999 birr

T) 50,000 - 99,999 birr

8) 100,000 birr or more: { "} birr

1

6, Classification of Activities

" 1) Manufacturing of food, drinks and tobacco
2) Manufacturing of wood and wood products
3) Manufacturing of pulp and paper, and printing
4) Manufacturing of textiles and clothes
"~ 5) Manufacturing of cement and china wares
§8) Manufacturing of oil and o0il products
~ 7) Manufacturing of chemicals and chemical products
+ 8) Manufacturing of non-ferrous metals and metal products
- 9) Iron and steel industry
10} Manufacturing of machinery :
11) Manufacturing of others { ' )

111. Questions

1. What are the major sources of water you daily use? You can choose more
than one.

A-42



1} Piped Water Supply 2) Well ~3) Surface Water
“4) Others | ) ) '

How much do you consume water on average per day?

1) Piped Water Supply ( ) liters
2) Well | ) liters
3) Surface Water | ) liters
4) Others | ) liters

If one of your sources of water is ‘piped water supply, how much do you
pay for the water supply service on average per month9
{ ) birr

If one of your sources of water is piped water supply, answer the
following questions. )

1) Are you satisfied with the existing operation and waintenance status
of the water supply facilities?

(1) Yes - {2) Yo

2) If "no", in what respect are you naot satisfied? You can choose more
than one.

(1) Sometimes water stops coming.
{2) Water quality is not good.
~{3) Facilities are deteriorating.
(4) The volume of water is not enough.
(5) Water price is too expensive.
" (B8) Others ( )

3) Supposing WSSA provides enough training and technlcal and financial
assistance to a new water committee in the initial stage and
eventually piped water supply is completely transferred to and managed
by the committee- 1nclud1ng remunération, water tariffs and technical

'aspects, do you agree to such a proposal° -

{1) Yes (2} No

4) Supposing WSSA provides enough training and technical and financial
assistance to the private sector in the initial stage and eventually
piped water supply is completely transferred to and managed by the
private sector including remuneration, water tariffs and technical
aspects, do you agreé to such a proposal?

(1) Yes {2) No
Surveyor S | .) Date: ( )
Supefvisor: ( ) Date: ( | }
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buestionnaire on Water Use Condition farfInstituting '

Name of Center: ( ) Code No. of Samples: ( )

I. Identity of Respondent
1. Name : )
2.  Position : { )

IY. Identity of Institution

1. Name v { .)
2. Address : { )
3. Number of Workers : Males @ ( )} persons
Females: ( ) persons
4. 1) Total Floor Area @ ( ) m2
- 2) Total Plot Area s Y m2
5. Classification of Activities

"1) Educational Institutions

(1) Xindergarten {2) Primary School

(3) Junior High School - (4) Senior High School
" (5) College o (6) University
. (1) Others { }

2) Medical Institutions

{1} Health Center - {2) Clinic - {3) Hospital

. (4) Others ( )
3) ReligioﬂsEInsiitutions

(1) Church - {(2) Mosque (3) Others { : )
4). Administrative Institutions

- (1) Kebele Government Office

- (2) ¥Weroda Government Office

(3} Zonal Government Office

" {4) Regional Government Office

II7. Questions

1. What are the major scurces of water you daily use? You c¢an choosié more
than one.

Add



1) Piped Water Supply '2) Well '3} Surface Water
)

4) Others {

How much do you consume water on average per day?

i) Piped Water Supply { ) liters
2) Well A } liters
3) Surface Water : f ) liters
4) Others | } liters

1f one of your sources of water is piped water supply, how much do you

(

pay for the water supply service on average per month?

} birr

If one of your sources of water is piped water supply, answer the
following questions.

1)

2)

3)

4)

Are you satisfied with the existing operation and maintenance status
of the water supply facilities?

(1) Yes (2) No

If "no", in what respect are you not satisfied? You can choose more
than one.

(1) Sometimes water stops coming.

{2) Water quality is not good.

{3) Facilities are deteriorating.

{4) The volume of water is not enough.
(5) Water price is too expensive.

{6} Others { )

Suppesing WSSA provides enough training and technical and financial
assistance to a new water committee in the initial stage and

eventually piped water supply is completely transferred to and managed

by the commitiee including remuineration, water tafiffs and technical
aspects, do you agree to such a proposal? Lo

(1) Yes  (2) No

Supposing WSSA provides enough training and technical and financial
assistance to the private sector in the initial stage and eventually
piped waler supply is completely transferred to and managed by the
private sector including remuneraticn, water tariffs and technical

“aspects, do you agree to such a proposal?

{1) Yes (2) No
Sufveyor O | ) Date: )
Supervisor: ( ) Dbate: ( | f
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Number of Samples for Questionnalres on Water Use Condition
for Establishments and Institutions for ONE CENTER -

1. Questionnaire for Commerce

Shops 3
Restaurants : 2
Holels : 2
Total 7

2. Questionnaire for Industry
Factories : 3

3. Questionnaire for Institutions

fiducational : Elementary : 2
Junior High : 1

Senior High : 1

Sub-Total 4

Medical : Health Centers 2
Clinics : 1

Hospitals i 1

Sub-Total 4

Religious :  Churches : 2
: Mosques : 2
Sub-Total T

Administrative: 'lKebelé S 2
Lo : ' Weroda e 2
“Sub-Total T

Total | 16
Grand Total | 26

Note: The number of samples for each item can be changed
depending’ on the actual situation of a Center, bul: the
total number of samples required for a Center must be 26.
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