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PREFACE

This is the Feasibility Study Report for Bichena presenting the results of the Study on
Bleven Centers Water Supply and Sanitation (the Study) earrled out In accordance with the
'Scope of Work agreed upon between the Government of Federal Democratic Reéepublie of
Bthiopia (GOE) through the Water Supply and Sewerage Agency (WSSA) of the Ministry of
Natural Resources Development and Environmental Protection (MNRDEP), whiech was
recently reorganized Water Supply and Sewerage Service Department (WSSD) under
Minlstry of Water Resources (MWR), on the one part and the Government of Japan (GOJ)
through the Japan International Cooperation Agency (JICA) on the other part dated April
8, 1994,

The major objectives of this Study are 1) to conduet a feasibllity study on the water supply
system in order to Improve Hving condition of the pepulation in the Study area by
enhancing ihe level of the water supply services in terms of water quantiiy, water quality
and its accessibility, 2) to formulate a plan for sanitary education and the diffusion of
sanitary facllities in order to raise pecoples' awareness on hygiene and improve
environmental sanitation, which will be able to prevent the contamination of water '
source(s) and to secure safe water supply, and 3) to transfer technologies to the Ethiopian
counterpart personnel in order to strengthen the managerial aspects of water supply
services.

The Study had been conducted over a two (2) Japanese fiscal year-perlod from 1994/95 to
1995/96 and divided into two (2) phases. The Phase I study was conducted between
December 1994 and March 1995, and Phase If was conducted between May 1995 and
Pebruary 1998, for a total study perloed of 15 months during which three (3) times of visit
to Ethlopia were made. ' :

The survey items and major activities are meteo hydrological survey, geo electric

'prospecting {GEP) survey, water quality, water use condition, sanitary and heaith condition_ -

and people's awareness, soeial background, socio~economy, initial environmental
examination (IBE), cnvironmental impact assessment (RiA), sanitary education practice,
and existing pump investigation.

With the survey and the study, this report presents the formulation of the Project of the
water’ supply system with the implementation program, improvement plan of sanitary
facilities wi_th the diffusion program, set-up and strengthening of organization, and
strengthening of operation and management, '

The Study Team extends heartiest thanks to WSSD especlally those asslgned counterparts
for their close cooperation and hard work in both office and the fleld, and the officers of
related agencles of Japan,
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General Descriptlon of Current Condition {n Bichena

_ Items o - : Description
Administration Amhara Reglon, East Gojjam, No. of Kebele: 2
Residents Total population : 14,629 (2.3 persons/ha)
Average family sizet 6.2 persons _
Amhara ¢ 99% Christians : 67% (2 churches)
Oromo : 1% Moslems : 33% (2 mosques)
: % T :
Educational Conditions , Kinder Elementary Junior Senior
garden school highs. highs.
“| No. of school 2 2 1 |
No. of teachers 4 104 27 30
No. of students 132 1850 " 618 865
Medical Conditions Hospital : - Doctor ¢ 2
Health center s 1 Nurse t 4
Health elinie ¢ - _
Economic Conditions Hotels/restaurants : 47 Shops : 337
Cottage industry 1 27 Others ¢+ 3
Average monthly household income 1 324 birr

Water Supply Condition The source of WSS
Major other sources

Borehole (2)

‘Hand dug weil & Spring
Domestie consumption 79.4 cum/day { 8.1 Iped)
Other consumption 11.8 cum/day {total 91.2)
Water service coverage: 67%

House connection: 26.4 lped{ 1%, 1.25 blrr/cum)
Yard connection @ 22.0 lped {10%, 1,25 birr/cum)
Neighbors t 1.9 lped (11%, 1.25(3.6) bire/cum)

a4 88 as  we

- | Publie fountain 4.7 Iped (45%, 1.25(2.2) bire/eum)

- | Sanitary Condition . | Septic toilet -~ .+ = f180HH ' '

2l © [ Dry pit tollet t 43/100HH

Community tollet :  1/100HH

Open field 1 58/100HH

Tollet condition ¢ Nl-maintained and construected.

Sullage disposal site : No alloecated and vacuum track s
required,

Dralnage facilities : No existed except along main road,
poorly maintained.

People's Health Awareness |Group awareness t 25%
and Needs Diarrhea awareness t 40%
ORS awareness 3 10%

Sanitary behaviors score : 807/16800 (50%) _
Needs ¢ Adequate Water, Health Education, Blectrlclty ,

Remarks 1. Water charge in bracket is actually pald,

2. - HH means "household™

3. ORS means Oral Rehydration Solution,

4. Faecal coliforms found in samples from conneetions and
-household eontainers.




Project Descript lon of Blchena

items . Deseription
Project Title Eleven Centers Water Supply and Sanitation
Executing Agency Water Supply and Sewerage Service Department{WSSD)
Objectives To supply domestic water which meets people's demand and

to improve sanitary condition in the center.

Population Projected in 1995 2000 2005 2010
- 14,629 (5.5%) 19,120 (5.0%) 24,403 (4.5%) 30,411
Water Demand Projected in 1995% 2000 2005 2010
in cum/day Domestic ! 79 330 610 1,127
' Non Domestic ¢ 12 43 85 86
Losses ! 10 42 92 214
Totsl ¢ 101 420 767 1,427

Dimensions of Water
Supply System

Target Service Coverage:
Target Year of 2005
_Deep Wells !
Rising Main

85%( 67% at present)

2 (190m)
t $150(2.70km), 3100(4.07km),
$75(0, 12k m)
Booster of Rising : $160mm,Q=0,32m3/min,H=70m
$100mm,Q=0.32m3/min,H=70m
'1160m3(80x2)
: $200(320m),$150(3,825m),
$75(5,105m),$50(13,05Gm)
Booster of Dist'n :$200mm,Q=1,1m3/min,H=13m

Reservolr
Disteibution

Target Year of 2010
Beep Wells H 2:(192m) _
Rising Main ¢ $150{0.92km),¢100(0.92km)

Water Térlff Structure &
Accounting System

Introduction of Progressive Water Tariff**
HCs 3.43 bier/m3,YC: 2.31 bier/m3,PF: 1.48 bu'rlm3

- | Introduction of Double Accounting System

[Plan of Sanitary Facilities '

Improvement

Construction of 3 public toilets and facllltation of other
type toilets.

Provision of tollet emptying system.

Malintenance of main drainage and construction of
supplemental dralnages.

Pacilitation of waste water disposal pit and dry solid waste

disposal system.

Plan of Sanitary Eduecation
and Implementation
Program

Utilization of sanitary education manual and video.
Application of sanitary education prlorities(see reporth
Set-up of Sanitary/Health Committee.

Assignment of Community Partlcipation Promoter,

Organization Set-up

Strengthening of Planning & Project Department of MWR
and relationship among central, reglonal and town,

WSS to be composed of Administration, Financial,
Technleal and Sanitary Service, and manpower to be 31 in
2005 and 43 in 2010,

Remarks .

*  Actual Consumption
**_Water Tarif for lndustry and institution is same as
HCs'.
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ABBRRVIATIONS

[ORGANIZATION]

AfDB or ADB - African Deveiopment Bank

AfDF or ADP - African Developnient Fund

AWTI - Arba-Minch Water Technology Institute

CIDA - Canadian International Development Agency

CPPS - Community Participation Promotion Services

CSA - Central Statistical Authority

EELPA - Ethiopian Electrie Light sind Power Authority

RIGS - Bthiopian Institute for Geological Survey

EMA - EBthioplan Mapping Authority

EPD - Environmental Protection Department

GOR or TGE - Transitional Government of Ethiopia

GOJ - Government of Japan

IBRD - International Bank for Reconstruction Development (The World Bank)

JICA - Japan International Cooperation Agency

KFW - Kreditanstalt fur Wiederaufbau

MEDP -~ Ministry of Economic Devélopment Planning

MEEC - Ministry of External Economi¢ Cooperation

MNRDEP - Ministry of Natural Resources Development and Entvironmental

Protection _

MOA - Ministry of Agriculiure

MOH - Ministry of Health

MPI - Master Plan Institute

MPWUDH - Ministry of Publiec Works and Urban Development and Housing
"MWR - Ministry of Water Resources

NMA - National Meteorological Authority

NMSA - National Meteorological Service Agency .

NGO - Non-Governmental Organization

NRDPEPB - Natural Resources Development & Environmentai Protection Bureau

PWUDB - Public Works and Urban Development Bureau

REA - Regional Bducation Authority

REWA - Revolutional Ethiopian Women Assoelation

RRC - Relief and Rehabilitation Commission

UN - United Nations

UNDP - United Nations Development Program

UNICEF - United Nations Children's Fund .

TADE - Tendsho Agrieultural Development Enterprise '

WAB - Women's Affairs Bureau

WHO - World Health Organization

WRDA - Water Resources Developiment Authority

WSS - Water Supply Service

WSSA - Water Supply and Sewerage Agency

WSSD - Water Supply and Sewerage Service Department (t‘ormer WSSA)

WWCE - Water Works Construction Enterprise
" WWDE - Water Well Drilling Enterprise



[(_)THERS] _ :
BOP ~ Balance of Payment

CPP - Community Participation Promoters
DCl - Duectile Cast Iron

Dia - Diameter

DWL - Dynamic Water Level

EB ~ Ethiopiari Birr {Birr or birr)

E.C. - Ethlopian Calerider o
ERRP - Ethiopian Relief and Rehabilitation Programme
EIA ~ Environmetital Impact Assessment
EIRR - Economie Internal Rate of Return
PIRR - Financial Internal Rate of Return
FRP - Piberglass Reinforced Plastic
GDP - Gross Domestie Product

GNP - Gross National Produet

GSs - = QGalvanized Steel

HC - Household Connection

1BE - Initial Environmental Examination
Iped - liters per capita per day

s - liters per second

m.asl . ~ meters above mean sea level

mg/l © -~ milligram per liter

ND or DN - nominal diameter

NPorPN - - nominal pressure _
O&M ~ Operation and Maintenanee

pa - per annum

PC ‘ - Private Connection

PF or P.F. - Publie Fountain

pm -. per month

PCM - Project Cycle Management

PDM - - Project Design Matrix

PVC . polyvinyl chioride

SWL - Static Water Level

TB - Tuberculosis

TOR - Terms of Reference

UsD - - - United States Dollar

- VES -~ Vertical Blectric Sounding
WID : - Women ih Development
Yc - Yard Connection

Exchange Rate

1 US Dollar 6.3 Birr

Il

1 US Dollar = 94.5 Yen

1

1 Bire 15.0 Yen



Belg
Birr, Br
Debo
Eder
Kebele
Keremt
Kilil
Shet
Wenz

GLOSSARY

Short & moderate rain in spring, autumn or winter
Ethiopian currency unit

Small association in rural area to work collectively in farm
Community organization for social occasions & soclal problems
Smallest unit of administration

long & heavy rain in summer

Reglon (a group of zones)

Stream

River _

An sdministrative sub-district {also referred to as Wereda)
A group of Weredas

Note: There is, as yet; no standardized spelllng of Ethiopian words written in Roman
Letters and based on English phonetics. - Consequently, different spellings of the
same word may be encountered in the report, particularly on the EMA maps.
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_Chapter 1 - Introduction
1.1  Background

Most of the Ethlopian population do not h.a\.ve adequate and safe access to potable water
supples or sanitation facllities, leaving people vulnerable to water-borne and sanitation-
related Infectious dlscases.

In 1994, only 26 % of the total population and 18 % of the rural population were estimated
to have access to potable water. Consequently, the majorlty of the population is exposed
to polluted water and thus to water-borne diseases. It is also estimated that less than 12
% of the total population uses latrines, An estimated 1 % only of the rural poputation have
access to adequate refuse dlsposal systemis.

Surveys of morbidity patterns and levels have_pbinted the conseguence to the effeets of
poor water supply and hygiene practice, and unsanitary excreta disposal. Addressing
health problems through water supply and sanitation activities is evident,

In Bichens, water service coverage Is 67 %, and the water consumption per capita per day
Is extremely low with the amount of 8.1 Iped In average. Although water quality of the
sources Is acceptable with reference to WHO drinking water guideline in terms of physico-
chemieal aspects, many faecal coliforms have been detected in samples collected from
connections and household containers. ‘Thls suggests that contamination is expected in
such way through cross-connectlon, lesking and back-siphoning associated with aged
facilities.

Tollet coverage Is 44 % only, and those tollets are 'mos_tly ill-maintained and poorly
deslgned/constructed In terms of ventllatlon and emptying, thus the majority of the
population dispose off their body waste in open fleld. Also, sullage disposal sites are not
prepared, making difficult to dispose of emptled ones, Drainage facilities are not well
construeted except ones along main road, constructied by road authority. And, even the
drainage alqng maln road is not well maintained, accompanying blockade by garbage or
refuse disposal. '

In view of the above sltuation, the Government of Ethlopla (GOE) put" priority on the
Rleven Centers Water Supply and Sanitation among 230 rural centers listed in the National -
Development Plan (ERRP 1993-95). Bichena is the one, located in Amhara Reglon, among
the Bleven Centers along with Duptl, Mille, Bati, Nefas Mewcha, Aykel, Werota, Debre
Tabor, Chagni, Bure and Dejen as shown on the attached Location Map.

1.2 Overall Progress of the Study

The Team arrived in Ethlopla on January 5, 1995 and submitted the Inception Report to
Water Supply and Sewerage Service Department (WSSD), Both partles had discussed and
confirmed the plan of approach, plan of operation, schedule of the Study, undertakings of
the both partles and other related .matters, Following the confirmation, the Team
immediately comniencéd the Phase I survey/study. . .

1-1



The Team had collected and reviewed the existing data and information related to the -
Study. After reviewing the data and information gathered; reconnaissance survey covering
all Eleven Centers had been carrled out throughout the month of January by the Team
members and their counterparts. The survey was conducted to recognizé the overall
situation of the centers, give common understandings among the members, and Identify the
centers to be studled In Phase I and Phase Il respectively. Blchena was selected for the
detailed survey during Phase 1. The survey ilems and major activitiés are deseribed below:

Meteorological and hydrologieal survey had been conducted through the aerlal photographs,
topogrephical maps, related rainfall/civer discharge data collected, and further ‘field -
observation in order to understand the dralnage and recharge systems of the Study area.

For the geologlcal part, geo-electric prospecting (GEP) survey hed been conducted to
~ identify the hydrogeological condition to be required for designing water supply systems.
The 17 points at each center had been prospected with & maximum depth of 150 meters.

Water quality of thé existing water sources and surface water had been examinéd in terms
of physico-chemical charaeteristics, The analysis items and procedure were made in
accordance with WHO drinking water quality guidelines. ~ Also water samples had been
undertaken for bacteriological tests, which were ¢ollected from the water sourees, public
fountains, private connections and household containers in order to Identify the place of
contamination. :

Topographle survey had been made aloﬁg the existing water supply transmission lines and
distribution lines through the reservoirs. Also, proposed water supply distribution lines,
- which start at prospective water source(s} Identified by GEP, had been surveyed,

Survey on water use conditlon had been conduected by filling-out questionnaire form(s) at -
100 households as well as schools, Institutions, industries, hotels and restaurants In each -
center, A census for water consumption had also been carrled out In all areas béing
supplied with p'ipéd water., These surveys have clarified. the water supply quantity and
~ service rate as well as people's demand for water both in quantitative and’ qualitative
aspeets.

Survey of sanitary and health condition had been also carried out together with the above
water use condition survey.  Interviews had been condueted at thé above 100 households,
and sanitary facilities such as the type of toilet, condition of faeility and utilization,
~ treatment of dejecta/excretion and situation of solid wastes dlsposal had been observed.

~ Survey of soeial background aims at minimizing the possible negative effects which may be
expected on the society and the people. The survey had been earcled out by the same 100-
household-interviews, questioning key informants such as Wereda, Kebele, school teachers, -
health workers and other community leaders, and meetings with varlous focused groups.

~ Soclo-economic survey had been condueted with 100-household-interviews as well ‘as
questioning key organlzations end institutions, - This survey'eclarifles household level -
economy and financlal condition of those organizations/Institutlons, contributing to
introduction of affordable water tariff system and sound aceount of WSS, Se
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Initlal enviconmental examination (IBE) had been carried out on all Bleven Centers during
reconnalssance and Phase 1 surveys, As a result of IBEE conducted In Phase I, detalled
environmental survey had been carried out during Phase 11 survey in accordance with the
terms of roference made on IEE, Based on the result of IEE and the detailed
environmental survey, eavironmental impact assessment (BIA) for each center had been
made in parallel with the project formulation.

Besldes the surveys mentioned above, a sanitary education video titled TSimple
Ste_ps’..._...for Better Heslth" was firstly produced in this water & health sector of Ethiopia
with different languages as Amharie, Afar and English.

With the completion of those surveys mentioried above, comprehensive evaluation and
understanding of problems had been made based on the present situation. Theny concept
and basle strategy of the Project had been formulated at the end of field survey in Phase
11, and presented in the Interim Report.

After returning to Japan, the Team siarted Home Work in Japan to finalize the project
formulation based on the conecept meéntioned in the Interim Report and agreed by WSSD
through discussions, Those outcomes are presented in this report together with operation
and maintenance manual and sanitary education manual.
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Chapter 2 Nstural Condition
21 Meteorology and Hydrology

Blchena is located in the east Gojam on the l\lotﬁ-Dejen road. The major rivers around the
town are Suha river, Banja rlver and Kuy river which drain to the Abay, Suha river has a
large watershed area of 359 km' at the gauging station located on the road to Dejen.
Bania river Is originated from’ the town, The land has a moderate undulation except for
the long oliff in the west of the town along the watershed of Suha river.

Blchena has a Meteorblogi_eél station of NMSA and a riveér gauging station of WRDA on
Suha river, See Figure 2,1.1 for the locations and the watersheds around the town,

Table 2.1.1 shows the long term monthly mean values of precipitation, potential
evapotrenspiration and air temperature obtained from NMSA.

Table 2.1.1 Long Term Monthly Mean _Valu’e’s of Precipitation,
Potential Evapotranspiration and Air Temperature

Elements Jan. | Feb. | Mar. | Apr. | May | June | July | Avg. Sép. Oct. .| Nov. | Dec. | Annual

P {rm) 7.2 352 t 456 36.?; 724 | 1208 | 2669 | 130.3 | 43.2 | 201 9.5 4.5 T84.7

ETo(mm)* | 117 | 116 § 116 | 116 | 116 | 104 | ma2 [ 100 | w2 | 13 § s | w6 | 1,378

ATemp.® | 172 | 171 3 175 | 178 | 19.4 | 174 | 156 | 157 . 167 | 163 | 165 17.0

Remark: * = Data of Debre Markos
= not caleulated due to missing data

The monthly pbecipitation shows two weakly pronounced rainy season in March and one
strongly pronounced rainy season in July, It ranges from 4.5 mm in December to 236.9 mm
in July, Sinde the record of potential evapotranspiration is not ‘av'ailable, the data of
Debre Markos Is listed in the table., The monthly potential evapotranspiration does not
vary much throughout year ranging from il mm in August to 117 mm in January. The
monthly air temperature does not vary much either ranging from 15.6°C fn July to 19.4°C
in May. The low potential evapotranspiration and the low air temperature -in July and
August sre caused by the heavy reiny season "Keremt".

The exlsting wells ere located along Banja river and the proposed sites for new wells are
mostly located along the major linearment in the watershed area of Suha river.

In order to assess the ground water recharge In the areas, the water balance sheet for Suha
river is prepared as shown in Table 2.1.1 assuming the potential evapotranspiration to be
same as the long term one and the reference crop evapotranspiration to be 70% of the
potential evapotranspiration. The precipitation data of Dejen is provided in spite of the
data of Blehena beeause the data of Bichena is short and does not coinelde with the runoff
data In time. The precipitation data of Dejen and the runoff data have the six (6) year
" records between 1985 and 1990,
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Table 2.1.2 Wéter Balance Sheet of the Ground Water Recharge, Suha River at Bichena

_ Unit ¢ mm
Elements | ‘Jan. | Feb. | Mar. 1 Apr. ! May | Juno | Joly | Avg. | Sep. | Oct. | Nov. | Dee. | Annual

} - . : N
P .49 } 258 § 228 | 800 § 61.1 }101.7 {2067 |335.4 }193.4 | 682 | o1 | 1.8 | 1,2623

0 13 1.3 0.8 2.1 33 47 | 427 j1022 | 365 | n2 24 48 213.0
P.Q 36| 245 | 822 | 167 | 578 | 970 |2547 |2332 |1s73 | &0 | ¢ 0] —

ETo it e lus |ne s e five Jan Jne |1 Jus e | 1ars

ETceop | 819 { 812 | 812 | 812 | 805 | 798 { 784 | 777 | 784 | 701 | 805 | 812 | o811

ETa 3.6 245 | 81.2 | 767 518 798 | 184| M1 78d | 570 | — 1.0 -
AS o | o 1]l o | o |12 |ies fisss |89t o | — | o 4290
Note: P = Preecipitation
Q = Runoff
BTo = Potential Bvapotranspiration

ETerop = Reference Crop Evapotranspiration
ETa = Actusal Evapotranspiration

AS = Recharge

* = Distorted Data

- = not calculated due to distorted data

Aécording' to this sheet, the recharge takes place from June to September. The annual
recharge in an average year is found to be 429.0 mm neglecting the ittle distortion in
" November. This large recharge is probably caused by the¢ thick previous soil layers in the
watershed area. The quantity of recharge Is calculated with this value for the watershed
ares of Suha rivers

£ 0.429 x 359 x 10° = 154,0 x 10° m*/year
- This is equivalent to 421.9 x 10° m*/day.
"The proposed site for new well in the watershed arca of Banja Is VES St. 6. Since the

watershed area is relatively small i.e. 5,13 km® and there !s an existing well upstrean, it

must be checked if there Is & sufficient recharge for the wells,

Yearly water balance sheets were prepared for the six (6) years between 1985 and 1940 as
shown in Appendices, The recharge of each year is shown below In Table 2.1.3.
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Table 2,1.3 Monthly Recharge Estimated by Means of Surface Water Balance Analysis
Suha River at Bichena

- Unit 1t ‘mm
Year : Jan. f‘eb. Mar, | Apr. Ma:,:v dJune | July | Aug. | Sep. | Oct. | Nov. | Dec. | Annual
1985 —~ - 0 {313 | 35| o Ji283 |1516 ] 612 o - 0 28 |
1936 — 0 0 231 0 T |58t o 1135 o - - 393.3
1987 — 0 4071 0 2491 0 |1532 {1494 | 64| o — 0 3746
1938 ¢ 8 — 0 | 6 125 [2943 |2202 | 645 | 75 | — - 599.0
1989 - 0 742 1282 | o '] 210 | 853 f2645 |1034 | o - i} 576.3
1950 - 0 271 |0 | o 438 12267 |170.1 |1242 | © - — 5919
Notet — = not ealculated due to missing data

Applying the probability analysis for the annual recharge using log-normal two parameter
distribution _function, 5-year recharge and 10-year recharge of dry years are resulted at
398.7 mm and 361.3 mm respectively.

It Is Is allowed to apply these values for the watershed area of Banja river at VES St. No.
8, the quantity of recharge is estimated:

B-year recharge 0.3987 x 9,3 x 10° = 2,05 x 10°* m*/year
10-year recharge 0.3613 x 8.3 x 10° = 1,85 x 10 m*/year -

These are equivalent to 5,600 m*/day and 5,070 m*/day respeetively.
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2.2 Hydrogeology
2.2.1 Geology

Bichena town is located on & gently stoping plateau with a direction of NW-SE. The Suha
and the Minase River which flow through in a wide plain extending to the NW-SE direction
are situated at 2 km west of the town. The deep wide valley with overhanging ¢liff walls
which is cut by Kuy River flowing out into the Abay Gorge extends eastward from the 4
km northeast of the town. The plateay, of which sltitude is about 2500 m.asl, is dominated
by alkali-olivine basalt belonging to the Ashangl group of Paleocene - Mlocene, The basalt
is weathered at the surface portion and along the jointed eracks.

Alluvial deposit consisting of dark brown clay and silt coveis basait in the Suha and Minase
" River plain, :

“This lower plain is in fault contact with the plateau at the west end of the town. The fault
is clearly present as a major lineament at the west of the town where steep escarpment
extends northwestward from the south end of the town.

2.2.2 Hydrogeology
(1) Groundwater

Generally, ground water potential in the area dominated by voleanle rocks is discouraging
unless the rocks are fractured by faulting and weathering, The hydrogeological condition
of the Bichena area depends on the inherent property of the voleanic rock (for example,
vesicles in lava), secondary porosity produced by fracturing and the interconnection
between each pore space of the rock. From the geomorphological point of view, four sites
are expected to obtaln ground water, that is, the Suha and Minase River plain, the Bala
Wedeb basin, the Yekegan and Kuy basin and the 5 km east-northeast area from the town
{the north side of the Blchena - Yeduha road). In the Suha and Minase river plain, two :
boreholes were drilled in the past but both boreholes were abandoned due to insuffielent
yield. These boreholes were not drilled on-the. fault line mentioned above. - The foot of the
esearpment of west side of the town is nominated as the target area. In the ‘Bara Wedeb
basin, two boreholes were drilled and they are productive now. Borehole No.1 which was
drilled in 1974 is located at 1 km east of the town. No borehole data for the total depth,
the screen position, the safely yleld, pump position, lithological log and so on are
available, From the verbal information, the yleld Is deteriorated and the safe yleld is less
than 2 1/s at present, Borchole No.2 was drilled in 1992 &t 5 km east-southeast of the
town. It has a safe yleld of 5 /s and its depth Is 56 m. Water bearing formations are
fractured basalt and the weathered portlon of the basalt surface. In the Kuy and Yekegan
basin, one borehole was drilled at the upstream of the Kuy River but it was dry, In this
basln, the down stream site of the junetion between the Kuy and Yekegan River might be &
target area.
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(2) Other Water Source

Even the river water of the Suha and the Minase River Is negligible in the dry s.easo'n. Only
the Muga River is a perennial river in this area, which is a tributary of the Abay River and
situated about 18 km south of the town. '
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Chapter 3 Present Social, -Watcf Supply and Sanitation Condition
3.1 ' Result of Water Quality Analysis

Water quality analysis has been made in both physico-chemical and bacteriologleal aspects,
using calorimetrle, volumetric analysis and filtration technique methods respectively, In
the operatlonal procedure and application of guideline value, "WHO Guidelines for
Drinking-Water Quality 1993" has been referred to. The results are shown in Appendix-2
"Result of Water Quality Test" of Appendixes (Volume 1.

3.1.1 Physico-chemical aspects

Three {3) samples had been undertaken for the physico-chemical test, among which two 2
samples were collected from the Borehole No:1 on different date, and one (1) from a hand-
dug-well. The WSS sources in Bichena are Borchole No.1 and No.2, the latter of which was
not functioning during the site survey as of July, 1995. Also, many private hand-dug-wells
with a depth of 25 to 30 m are served as supplementary water source,

Phe chemical constituents, which were analyzed for the Borehole No.l, are found within
the acceptable range according to WHO drinking water guldeline values, The sample from
the hand-dug-well also fit for drinking purpose based or the guideline, though the sample Is
categorized Into moderately hard water.

3.1.2 Baeteriologieal Aspects

Thirty two (32) samples In total had been tested for faecal coliform, those of which were
from the fountains, connections, hand-dug-wells and household containers. Although the
source of Borehole No.l could not be accessed because of ralny season, the results of
fountalns and corinections shows that the water is contaminated with several number of
faceal coliforms except one sample collected from the yard connection installed In the
health center. With such contaminated water stored, household containers show more
‘eontamination with coliforms. Thus, (it is recommended to introduce occasional

‘disinfection of the sources, distribution lines, and reservoir in order to ensure safe supply
of drinking water. ' '

For hand-dug-wetll, six (6) sampies from different wells had been tested in terms of faccal
coliform. Most of wells seemed relatively well protected free from sewerage and cattle,

however almost were found to be badly contaminated with too-many-to-count faecal
coliforms.

3.2 Current Water Consumptlon and Demand

3.2.1 _G.eneral

The data of the production and the billed éonsumptio'n for past 2 yeérs_ were given by the
staff and summarized in Table 3.2.1, According to the consumption data, the monthly



consumptlon rate decresses in rainy season. Total consumption and production for past {wo
years are given below.

Produection 45,429 m?*
Consumption 40,455 m*
L.osses about 10 %

3,2.2 Water Users

According to the water consumption census conducted by the Team, the total population
served by the water 'supply is ‘about 9,800, which is aceounted for 67%: of the total
population of 1995, Domestie, institutional commercial and Industrial consumptions are
calculated from the consumption records of May, 1995 and the census data. Domestle
consumption Is subdivided into house connection, yard connection, public fountains end
those who buy and borrow water from neighbors (vendors), considering mode of services.
Table 3.2.2 shows the results of the data processing.

Table 3.2.2 Water Consumption and Demand

Categorles ~ No. of Population served Day Consumption . Day Demand.
o Customers ponutation (%)  (m') (LPCD) (m®) (LPCD)
Domestic 2235 9768 (100) 79.4 - (8.1) 181.1  (18.5)
House Conneetion 18 146 - (L.5) - 3.8 {26.4) 3.9  (26.)
Yard Connection 211 1454 {14,9) 32,1 (22,00  32.1 (22,00
Publie Fountaln 1497 6607 {67.6) 31.2 (4.7 115.6  (17.5)
Neighbors ' 509 1561 {16.0) 12,3 (7.9) 29.5  (18.9) |
Institutional - 19 ' 5.4 o :
- | Commerelal | 395 ' 4.1
 |industrial 4 2.3
| Total | 2852 . . 91,2

There are 19 customers with house connection. All of them except for the heatth center -
and the commereéial bank are private. Many of them are engaged in businesses. Large
consumers aré two (2) hotels {lodgings), two (2) public showers and the health center, The
domestie Iped is caleulated at 26.4 from the census data, The domestle eonsumption’of
house connection customers is caleulated at 3.8 m®/day from this Iped figure and the
population served accounted at 146. Thelr commereia! consumption {s ealculated at 0.8

m®/day, excluding their domestie consumptlon, "‘The institutional consumption Is 0.55

m?*/day, which Is also the consumption of the health center, - The commercial bank did not:
 eonsume any in May, 1955, There Is no Industrial customer with house connection. )

There are 222 cus'tomérs with yard connections. Most of them are private customers and
many use water for their businesses as well as domestie purposes, The domestle Iped Is
calculated at 22,0 from the census data. From this Iped figure and the population served
accounted at 1,454, the domestic consumption of yard connection customers Is ealeulated
~at 32,0 m*/day. There are 11 Institutional customers and their consumption Is 4.8 m'lday :
Almost half {s consumed by the prison and it hes domestle character,  There ate’55
commercial customers whose busln_esses are hotels, coffee bars, eaterles, Lreweries (Tatg,
Tej houses), shops, ete. Their commereial eonsumption is celculated at 3,3 m?/day, - '
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excluding their domestic consumptlon calculated at a rate of 22.0 lped. There Is one
customer who uses water for building his grain mill. His consumption is 2.3 m*/day and
sorted as Industrial.

Majority of the water users are public fountain users, accounting for 68% of the total
population served. There are 257 households engaged In small businesses such as brewerles
(Te}, Tela houses), tea rooms, shops, ete.. Since the lped of PF users Is as little as 4.7, it is
considered that their consumption for businesses is negligible. There are also three (3)
institutions, two (2) Industrial users and an agricultural user (cattle breeder). However,
their consumptlon Is minimal and therefore 1s not accounted for.

Those who borrow and buy water from the neighbours (vendors), are accounted at 509
households and three (3) institutions. Their domestic Iped is obtained at 7.9 from the
census data. The domestic consumption of those who buy and borrow water are caleulated
at 12,3 m*/day from the lped and the population served accounted at 1,561, There are 71
households engaged in small businesses. Thelr consumptlon for businesses is very minimal.
The consumption of the institutions Is also very minimal,

3.2.3 Current Water Demand

The water required by the users of different mode of services for different domestic
purposes was survéyed. In the survey, five (8) major categories of the users are adopted
{ncluding Traditional Source Users (TSU). Six (6) sample households of each category are
- selected from those which do not gwe or sell water to neighbours and do not engage any
businesses elther.

In area wlse, the western area of Kebele 01 is selected because the ares is relatively
sufficlent In water supply. For the samples of Traditional Source Users (TSU), Gedam
Safer area is seleoted, where there are hand-dug wells. '

- The survey resvlt ranges from 10,5 lped of TSU to 24.2 lped of house conneetion users. - In

order to caleulate the domestic day demand, the Iped of current consumption is applied for
house connection and yard users and those who buy and borrow water from neighbours,’
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3.3  Water Supply Facilities Condition
3.3.1 General

Water source in this town is groundwater, and water supply Is served by the piped water
system. Existing water supply system consists of two boreholes, transmission facilities and
disteibutlon facilities as shown in figure 3.3.1.

3.3.2 Water Source

No.1 Borehole Is equipped with & flow meter, and check valve, and the pumping rate was
quantified at rate of 4_7 /s, The _existing submersible pump {s driven by one on-site
generator, The existing generator is an Indlan-made generator with a capacity of 20 KVA.

No.2 Borehole including transmission facilities were constructed last year. The existing
submersible pump is driven by an Italian-made on-site generator, with a capacity of 40
KVA. The borehole Is equipped with a flow meter, check valve, and two gate valves. The
pumpling rate was quantified at rate of 3.7 I/s, '

No information on the existing submersible pumps are available, because the [.‘)um'p'
" investigation was not carrled out due to the difficuity of taking out the pump from the
borehcle.

1.3.2 Transmisslon Pacilities

The rising main was routed from #2 borehole to the service reservoir, In between this
rising main, the pipeline of No.1 Borehole was Jointed. It is reported that the rising main
was constructed through communrity participation,

In additlon, there is a boosting statlon between the rislng meains. The existing boosting
station consists of & collecting chamber with a submersible pump and a generating faellity.

The existing eollecting Chamber is made of masonry with a capaecity of 40 m?*, and the top
slab R.C. Existing submersible pump is used for deepwell, so it should be replaced with a
proper pump. This submersible pumps is driven by an itallan-made on-site generator, with
a capacity of 30 KVA.

3.3.3 Distribution Facilities

Water stored In the service reservoir is delivered to the town by geavity. The existing
service reservolr Is located in the compound of the Health Center. It {s & rectangular R.C.
reservolr with a capacity of 100 m*', No measurement appurtenance was provided, and no
leakage was observed.

The distribution network Is branched system with galvanized steel pipes and PVC. The

diameters of the pipes range from DN 20 fo DN 100. The lengths of pipelines are
summsrized as fo)lows.
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Table 3.3.1 Existing pipeline data -

Dlameter (mm) |- Length (m) Materisl
20 590 PVC
25 : 700 Q8
40 290 -do-
65 580 ~do-
80 4200 -do-
100 100 -do- |

'3.3.4 Service Level

‘Water servlce level is divided into two modes: individual conneetion and pubite fountaln.
There are 241 Individual connect!ons, and the individual connection is subdivided into 3
categories: private (172), commercial (56), and publie institution (13). Individual
connection is about 71% of the total consumptlon, and publie fountain about 29%. ‘
There are 7 operational publie fciuntains.'Four faucets per publie fountain are provided.

3.3.5 'msinfeetion

" There is no disinfection facllity in the existlng water supply system, It is reported that
hypochlorite is occasionally belng added in the service reservoir.

336 O&M

‘_ Bichena Is elassified as urban towr, and the waterworks is under the control of Regional
- Office in Amhara Region. This office manages one satellite town.

_ Bichena WSS office is managing not oniy financial works but also maintenance works such

"as replacement of valve and meter, Any regular check up for the maintenance was not
_ made except yesarly Inspectlon tour by regional office. :
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3.4  Sanitary Feeilities Condition
3.4,1 Toilet Pacllitles

Bichena has a very poor sanitary conditlon. Most of the péople use open-field and
traditional plt 1atrines to dispose of their body wastes. At the middle of the town near the
Total Fuel Station, Bichena used to have one small-size public tollet. This was filled-up in

& very short'-tim_e and a new one has not been constructed; and the people started to use
the open area nearby, and excreta has become a common sight In the surrounding.

' The Population and Housing Census of 1984 with an updated In 1993 has came out with the
following as a survey result of thelwhole Bichena pertaining to sanitation.

“Table 3.4.1 Distribution of Housing Units by Type of Toilet Facility In Blchena

o _ Type of Tollet Facility
Number and ~ Flush Dry pit None
percentage — Other Total
o Private | Shared | Private | Shared | (open-field)
¢ Number 29 3 |15 |[188 | 1,369 9 |1,041
o Percentage (%) | 1.7 | 02| 83| 107 | 788 0.5 | 100

- It can be seen from Table 3.4.1 that majorlty of the people of Bichena(78.6%) use open-
field for excreta disposal and 19% of the people use traditional pit latrines; wheveas only
1.9% have flush tollets,

In the survey of 100 households In Bichena by the Team, the Information obtained on toilet
facilities is thats '

- 56% of the households use open-field for diseharglng body wastes, -
- 43% use traditional dry pit latrines,
- 1% use community toilet, and

" These was no one household out of 100 surveyed that has fiush toilet, One, therefore, can
fairly conclude that sanitation ir Bichena is very bad and need considerable effort by both
the people and the official concerned to improve the situation,

The traditional pit latrines that are being used in Bichena are usually filled up within 2-3 -
- years. The owners, if they have space, they dig new ones. Those who have money and ean
~ afforg to pay they empty their toilets using vacuum truek from Debre Markos if they ean
- areange it, Beecause of eritical shortage of vacuum truck in Debre Markos itself for its
own use chances of getting one when needed are usually slim, In Bichena can arrange and
- get vacuum truck, and can emply thelr tollets, there are no places prepared for dumping
- the sludge, The vacuum truck dumps its load on any convenient places at the edge of the
“town, This ereates environmental pollutlon, water contamination and serious health
hazerds,
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The Population and Housing Census of 1984 has also surveyed the housing units in Bichena
by types of materlals used In the construction of walls, roofs and floors. The survey
results indicate that 97% of the walls of the households were constructed out of wood and
mud; 93% of the roofs are built out of corrugated iron sheets and 88%of the floors out of
earth ad mud. The tollets are also follow the same pattern as of the households as regard
to local construction materials with the exception of the flooring where considerable
number of tollets use cement and concrete,

3.4.2 Other Sanitary Facilities

Dry solid wastes are mostly dumped in Bichena everywhere, The survey of 100 houscholds
carried out by the Team at Blchena revealed that 68% of households throw thelr refuse
anywhere; 22% place in open pits; 3% in covered pits and only 7% of the households burn
their dry solid wastes.

The same household survey of 100 housing units showed also that 84% of the houscholds
throw thelr sullages anywhere it Is convenient, 10% in pits, 5% in drain and 1% in
vegetable garden. Most of these sullages accumulated and have become places of breeding
for flies and insects, have very bad odours and are very displesasing sights. They have
created environmental pollution, caused water contaminatlon and have become serious
health hazards speclally for children, '

Bichena does not have abatioir. People slaughter meat animals in any convenlent places

and throw the wastes neai'by. These have become sources of poliution and hazardous to

health,

Except for the main road that passes through Bichena , no adequate drainage facilities are

avallable along tha secondary roads within the town, Waste dry materials and various
types of rubbishes are seem dumped slong the streets blocking the passages for water.

Thls situation has become the causes of formation of stagnant water during. the rainy

season, Most of the low-lying areas in the town such as the areas east of the main road

have slso dralnage problems due to formation of serlous of ponds during the rainy season,

There are no as such industrlés in Bichena and fherefore there are no lhdustrial wastes.

3.8 Organization and Management
It is advised to refer to Tables 1 and 2 of Appendix-5 when you i'e'ad this section, ’

The number of personnel for the Watgr Supply Service of Bi_cheria is 20, which is one of the
largest among the 11 towns, Its breakdown by position/function is shown below.
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_Table 3.5.1 Numbér'bf Personnel and Positions}Functiohs

- o Gender . Type of Employment
Posltions/Functions : : - —
_ - M r Permanent Contract Temporary
1. Head, WSS 1 0 1 ' 0 0
2. Administration
Head 1 0 1 0 0
Admi. clerks 0 2 2 0 0
Store keeper 0 1 1 9 0
Guards 5 H 3 2 ¢
- Cleaner 0 1 1 0 ¢
Sub-total 8 4 8 2 0
3. Finance
" Head i 0 1 0 0
Cashier 1 0 1 0 0
Meter reader i 0 1 0 0
Water sellers i 2 3 0 0
Sub-total 4 2 6 0 6
4, Technical _
Head 1 0 i 0 0
Motor operators 2 0 2 0 0
Sub-total 38 o0 3 0 0
Total 14 8 - 18 2 H

As the table shows, out of the total 18 persons or 90% are perimanent workers and 2 or 10%
are contract workers. Female workers aré 6 In number or 30%. It is more than 27%,
which is the average percentage of- female workers in 11 towns. When one eclassifies the
‘functions into admlnistrative, finanelal and technical ones; the head of WSS being included
‘fn technieal functions, their respective shares work out to 5096, 30% and 20%, On the
‘other hsnd, their 11 town averages are 37%, '419% and 22%. It means that the share of
- administrative functions i{s higher and that of finanelal functions is lower compared to
their respective 11 town averages.

Annual water production per worker, which is the broadest labor productivity indicator Is
caleulated at 891 m®, It is at the second lowest level, The monthiy remuneration per
worker is 170 birr, which Is medium.

It follows from the above that the participation rate of female workers is higher than the
average, but there Is a serjous problem, that is, the absolute shortage of water production.
Because of it under the existing elccumstances thé number of personnel might be not
commensurate with the level of water production. Especially, the number of
administrative personnel might be very excessive,
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3.6 Pinancial Condltion of WSS
It Is advised to refer to Tables 1 and 2 in Appendix-5 when you read this seation.
The price of water I 1.25 birr per m* for all clients.

Production and consumption of water in the last fiscal year (Jul. 1993 to Jun. 1994} were
17,810 m® and 15,826 m® respectively, Each of them iIs one of the least among the 11
towns {NO. 3 from the bottom). - Leakage ratio works out to 11,1%, which is perhaps the
lowest. The daily watér consumptlon as divided by population comes to 3.0 liter, This Is
one of the lowest (No, 3 from the bottom}.

Income for the last year was 34,679 birr, The major sources of Income are water sales
{(50.3%), service charge (20.8%) and public fountalns {13.7%). lneome per m?* of water
consumed works out to 2.19 birr, which is one of the highest among the 11 towns (Ne. 3).
Bill collection rate Is 96.8%, which is one ot‘ the highest (No. 3},

Expenditures for the same year were 71,591 birr, Major items of expenditures were -
salaries (56.9%), fuel (27.6%) and transport and per diem (3.4%). Expenditures per m® of

water produced work out to 4.02 dirr, which is at the second highest level, next to 6.57 birr

in Debre Tabor. Income-expenditure ratio comes to 48.4%. This is the second lowest, next

to Debre Tabor,

The number of personnel is 20. It is one of the largest (No. 3) among the 11 towns, Annual
water production per worker is calculated at 891 m?®, which is at the second lowest level,
next to 663 m® in Debre Tabor. Annual Income per worker is 1,735 birr, which is the
~ lowest. Expenditures per worker are 3,580 birr, which is on the low side. Average monthly
salarfes are 170 bier, It is medlum among the 11 towns,

It follows from the abové that managerial control is strletly applied as evinced by high
earnings per unif water sales, a low leakage ratio and a high bill eollection rate. However, -
a dire limited supply of water and an excessive workforce nullify all such endeavors,
precipitating finaneial performance deeply in the red.

3.7  Social Background and People's Awareness
3.7.1 Population and Social Comgosition

Bichena had a populatlon of 14,629 at the time of the field survey. The population was
virtually sll ‘Amhara. In the household survey, 99% of the respondents were Amhara and
the remaining 1% Oromo. ‘The religlous mix of the respondents was 67% Christian and 33%
Muslim. The land ownership of respondents was only 6% and the number of female headed
househ'olds was 28%, The town had 6 Muslim EDERs, a number of Christian EDERs and
one Sanbati (a Christian related soclal organization). There were two Kebeles, the
business area being in.Kebele 01 and therefore contalning slightly more wealthy people.
The rest of the population was mixed, poor with rieh ‘and Muslims - with Christians.
According to the household survey, Christian msle and female headed households were
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generally the poorer than their Muslim equivalents, Only 3 female Muslim headed
households were recorded in the household questionnaires. :

3.7.2 Sanitary Conditlon

Many people in Blchena did not have latrines, especially the poor, those In rented housing,
The household survey indicated that 58% of households practice open defecation, For most
people in Bichena the issie of lack of affordability seemed to be a major block to latrine
access. Lack of health awareness and lack of motivation were also pertinent, Not all
groups were aware of the link between poor water and sanitation and Il heglth. Of the
household survey respondents, 42% were aware of diarrhoeal disease preve_ntlon.

Some groups favored community latrines and sald that they could mansge theni and keep
‘them clean by themselves. The majority of groups preferrcd to share the facility by sex.
People would prefer simple latrines to pour flush latrines, because it was thought to be
‘difficult to manage water seal facilitles for a large number of users (Group 1).  Most
groups said they covld afford to consider having water in the latrines for eleaning purposes
and to pay for the desludging of filled up latrines. However, many people expressed the
need for some enforcement from the Authorities to make sure that people used the
latrines and kept them in a sanitary condition, Some people were interested in loans to
build private latrines, which are essler to look after and keep clean than community or
publie facilities, this was reflected by an 82% response in favor of loans for latrines. -

If a publie shower facili(y were avallable in the eenter of Blehena, the users would be men
and women If the service was relatively inexpensive. This could be linked to a public
latrine facility to serve the population in'center of town and for vlsitors, as an income
generation initlatlive, :

3.7.3 Water Situation

The water guantity situation in Biehena was serlous during the site visit of July 1985 and

- - people identified water as their top priority need. The center of the town was served with

" adequate numbers of public fountains and private connections but the service time was
insufficlent. The peripheral areas of the town center were some distance from the nearest
piped supply and these people relied on springs and handdug wells for thelr water. The
supply from the publle fountains seems to be fnsufficient to supply the demand for the
‘town, water points are operated on a rota for a few hours every other day. . Public
‘fountains did not operate on Sundays as water seilers were not eoniracted to work on
‘Sundays, -Most people relied on water from wells or springs to supplement the town water
supply. ‘Unfortunately statisties on well users are incomplete from the household suwey.

The price of water was fixed at 10 cents for three average size clay pots from public
fountains and for 10 cents for one clay pot from well vendors, water from some wells with
poor water quality or taste problems were cheaper. Most groups were prépared to pay
more for a better water supply service, -The maln requirement being longer watér polnt
service time, more publie fountains and more private connections in the areas not already
served by the plped water supply. Most people exgressed an interest in edmmunity
management of the additional public fountains, Both water collection and laundry were
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undertaken by women and by female chlidren. Men slso undertook some of the laundry.
Women and girls would benefit most from in:iproved plped water avallabiiity.

3.7.4 Health Indlcators

The town had a Health Center which served a population of 130,000 within the Woreda.
Among the staff there were three sanitarians, The sanitation program has had serlous
problems due to a lack of budget, and an alleged lack of motivation from the Sanitarians
themselves. Intestinal Parasites and dlarrhoeal disease were among the top 10 most
common diseases of people presenting at the health center, aithough TB was the most
common disease (20% of all patients) in 1994/5. The health status was worse for people in
the town than for those living in the surrounding rural areas, - The town population had a
relatively low level of sanitary awareness compared with other towns in the study. The
indicator sanitary behavlors reported in'the household questionnaires are recorded in
Pigure 3.7.1,

BICHENA
100 e == - : S
. 90 . .
s 0L
a 104
Ti 501-E —1 B P —
Tt 40t = =
a 301 = .
; . 20l T
104 B
] =M= *f*% a B
7 8 9 10 11
Behaviours
[ No. [SANITARY BEHAVICURS - esanitary |
1 :Access to piped water 'M“;_“__“__“_q‘- Coooar
2 Use piped water supply always I 2
3 "Covered water container N T T 99
“—;{h* Water scoop kept off the flCOl’ N R "‘*‘5*‘2‘*‘
5 'Handwash1ng with: soap after defecatlng o ) 31 |
6 | " after handling childrens stools* 31
_i7. JCOVGIIHQ cooked food durlng storage —7:Ii:f7ji:::::j:§§i
§ Not eating unwashed raw fruit and vegetables 81
9 [Kitchen utensils stored off the floor 44
10 iRubbish burried or burned o T ,_,,ﬂ,*,,_,.i_(_)._
11 IWastewater dlsposed in pif/drgzhfveg égzaeﬁu'uwum___fg_
12 & animals’ kept in the house N T
| 13 Home not infested with flies I Y-
_:ién_ Latrine in use by housg&§iaAAgp""'"“"?“____m__m _____________ 46
15 Latr}ne 1n_6;;-by all household nembers t:iit:_:;j::::gg:
16 Infaﬂ§m§_ggpreta diSPQSEdAOf ED_EEEFQ?e*__;"___4“V,m,;i94
TQ?@E_§§9§§ FOR SQQ;TARY BEHAVICURS : 807

* hs proportion of households with young children
Figure 3.7.1 Indicator Sanitary Behavlours
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The town population had an average level of health awareness compared with other towns
in the Study. The food hyglene situation seemed reasonable but hendwashing was poor with -
only 34% of respondents washing thelr hands with soap after defecation and only 41% of
people with young children washing thelr hands after handling children's excreta. Rubblsh
disposal was also a problem with 67% of respondents disposing of garbage indiseriminately.
Latrine access and management of children's stools seemed to be worst for poorer
households, particularly for low income male headed households. 10% of respondents
requested sanitary education as part of any sanitation program,

All groups were aware of the health education program being carried out at the health
center elinies. 34% of households In the survey had altended health education sessions in-
town and 37 out of 45 respondents said that they were satisfied with the sessions. ' Health
Center staff thought they could be more effective if they had materlals to make the
heaith education imputes more interesting. Some school students had recently put on some
health dramas for the community. At elinies there was alse some outreach with
Immunization {(EP1} education.

Community Health Agents and Traditlonal Birth Attendants {TBAs), were working well as
they had recently recelved refresher training courses and were 'being given incentives like
free medleines. Thelr progeam includes environmental sanitation. The Health Center was
hoping to construct community latrines in four parts of the town and to do'a motivation
campaign involving the Kebeles, with particular interest in motivating Kebeles to build
latrines for the people living in Kebele rented housing.

The Church and Mosque leaders have been given health education training on HIV,
Rellgious leaders were respected and it Is hoped that people would listen to their
teachings,

3.7.5 Edueation
~ Bichena had two elementary schools, one junior school, and one ‘high school. The

percentage of female staff at the schools interviewed in the questionnaire survey was 42%
for elementary schools and 29% for the high school. There were 892 pupils at the high

- school of which 476 were boys and 416 were girls., The school operated on a shift system.

In class 9 there were more girls than boys, In class 10 there were equal numbers and in
classes 11 and 12 there were more boys than girls. Girls tended to have & higher drop out
rate than boys and to do less well at their studles, Girls tended to have more work to do in

~ the home and therefore had less time to study than their male counterparts, Boys were
also more active In class.

The school had 12 clubs in total including & Red Cross Club and an Anti-AIDS Club led by
the science teachers and supported by the staff of the health center when requested. A
weekly health cducation session was scheduled for 1996. It was also planned to combine
the Alds Club with the Red Cross Club to make & Health Club in the same year. This elub
could be used to ralse the sanitary awareness of the students but not the parents as they
have generally not been willilng to attend school funations. '



There had been PC water facilities at the school. The school also had one vatrine for all to
use, but girls did not use it. There was no budget avallable for the construction of a
separate latrine for the girls to use.

3.7.6  Rellglous Institutions

The Debre Genet Church was slready Involved with the HIV/AIDS education program.
Three Priests had been to Bahir Dar for a three day training and the Church had been
handing out AIDS pamphlets. Priests were willing but have not been Involved with sanitary
education. They could facilitate health sessions on Sundays. However, the Priests felt
that sanitary cducation would only be approprlate if glven after Improvements have been
made to the water supply situatlon. The Priests felt that community latrines would not be
a good option for the town and felt that public latrines managed by the Munieipality would
be better. Pecople could help to bulld these toilets with either money or lebor., The
Municipality requested people to contribute money for publie toilets recently but not all
people were able to contribute cash. The Church has had probtems with lack of water and
have had request water from PF or PC users in the town center. They also dld not have
access to latrines,

The Mosque had a PC but without adequate water, They had no latrine. They felt that
communal latrines would be appropriate and that the community would be able to manage
and organize themselves. The Mosque had not been involved in health education but was -
willing* to get involved. PFemales have been allowed to attend Solat at the Mosque on
" Fridays and so that would be a good time to reach all members of the Muslim community.
Women from the Health Center would have to teach the women and men would have to
" teach men,

3.8 Socilo-Economy

It Is advised to refer to Tables 3 and 4 in Appendix-5 and Table 3.8.1 when you read this
section. : .

3.8.1 Adlminlstrative Conditions

There are 19 governmental organizatlons excluding schools dealing with general
administration, finance, education, heaith, water supply and sanitation, communications,
police, justice, water resources development, agriculture, culture & sports, commerce, and
muniecipal affaivs,

The number of government employees s 499, It is a medlum scale among the 11 towns.
The number of them per 1,000 population works out to 57, which Is on the high side. Thelr
average monthly salaries are 374 bire, which Is also on the high slde.

~ This town has two Kebele, There Is no NGO, but there are five public organizations.



3.8.2 ' Population

The population of the town Is estimated at 14,629 based on the resulis of the cartographle .
census conducted by Central Statistical Authority In 1993, It belongs to a medium size
group among the 1t towns, Ethnically, Amhara is overwhelming, oceupying 99% of
population, the remainder being Oromo. Religion-wise, §7% of the population Is Christians
and 33% Moslems., There are 2 churches and 2 mosques.

This is one of the Amhara and Christian towns.

The average family slze is 6.2 persons, This Is on the blg side among the towns concerhe'd.
The erea of the town Is 200 ha. It is the second smallest, next to 88 ha In Mille. The
population density is caleulated at 73.1 persons/ha. This is the highest. '

3.8.3 - Educational Condlitions

There are 2 kindergartens, 2 elementary schools, and 1 funlor high school arid 1 senior high
school, The total number of pupils/students is 3,465, It is on the small side among the 11 -
towns. The number of pupils/students per 100 population is catculated at 24, which is at'a
medium level, - '

Literaey ratio and primary school enroliment ratio were 69.i% and 67.8% respectively
aceording to the 1984 population eensus. Both are at a medium level,

Bichena is educationally at a medium level.
' 3.8.4 Medical Conditions

" There are 1 health _cénter and 2 pharmacles, The total number of medical personnel in the
“health center comes to 27, which is on the large side among the 11 towns. It means that
there is 1.8 medical personnel for every 1,000 population. Tt is on the high side,

The types of diseases people suffer most are water-borne and sanitation-related diseases
_such as skin diseases, Intestinal parasite and T.B., and respiratory tract infections such as
pneumonia and upper respiratory tract infection. The number of top ten disease cases
treated in the medical institutions In 1993/94 was 7,441, which is one of the lowest.

‘The estimated total number of ‘cases treatéd last year in the hospital was divided by the
‘estimated service population. It came to 15.3%, which is on the tow side,

Under § mortality rate and life expectancy were 173 '4/1 000 and 51.9 years i"eSpéctively '
according to the 1984 populstion census. The former is one 6f the highest (No. 3). The
latter is the second lowest, next to 47 years for Duptl,

Ratlo of households more or less using septie tanks and pit lateines is 45.0%. This is the
second lowest, next to 39.0% for Aykel.



The above tells that such health/sanitary indleators as mortality rate, life expectaney and
dissemination rate of sanitation facilities are at & low level, However, medlecal
environment is good In terms of the high number of medieal personnel per unit population
and the low Incidence of diseases.

3.8.5 Recononiie Conditlons

The number of hotels and restaurants is 47 {11.4%), that of shops 337 (81.4%), that of

cottage industry 26 (6.5%) and that of others 3 (0.7%), adding up to 414 (100.0%). This

total number of commercial/industrial estabiishmen’cs is medium among the 11 towns. The

total number per 1,000 population comes to 28, which is on the low sidé. The number of
hotels and restaurants per 1,000 population is 3, which is one of the lowest.

lt appears that there are no encouraging indi¢ators regarding the economie actlvities.
Major occupatlons in the town are trade, day laborers and government employees,

Major produet is flour. " Major marketable items are agricultural produets such as tef,
wheat, peas, beans and c¢hick peas, livestoek such as oxes, COWS, sheep, gosts, donkeys, and

~ chickens, ete,

The market is held twice In a week. 4,000-5,000 and 10,000 people are sald to gather on -
Thursday and Saturday respectively.

“The average monthly household income 15°323.9 birr. This Is the second highest among the
11 towns, next to 334 bicr in Dupth,

3.9  Toiwn Planning and Development

The master plan for town planning has been formulated in the era of the Imperial
government, ' According to the field survey, it 1s expected that seventy percent of the
current master ptan has been completed as shown in Figure 3.9.1.

The electric power is now supplied to the Centers by the hydroelectricity by BELPA, but
the existing water supply facllitles is operated by the on-site generators. The future water
_supply facilities at the target year of 2005 and 2010 will be operated by the hydroelectric
power.
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Chapter 4  Plan of Water Supp!y System
41 Water Demand Projection
4,1.1 Population Projection

The population of Bichens was 7,951 In 1984 accordlng to the results of the 1984
Population Census, The census is the first one the Ethiopian government has ever took.

Before 1984 no population figures are avallable so far as those of Blchena are concerned.
Central Statistical Authorlty (CSA). published 1974 population estimates for those towns
whose population was suppésed to be more than 2,000, The population of Blehena was
considered to be below 2,000 in that year.

Since 1984 also CSA published its  own estimates of population, According to them
population of the town in 1992 and 1993 was 14,900 and 15,811 respectively.

In 1993 to 1994 CSA conducted the Cartographic Census for all the towns over the nation,
© using Its own staff just before the 1994 Population Census. CSA says the results of the
former Is dependable, even more than those of the latter.

According to the Cartographie Census the population of the town was 13,094 in 1993,
When one uses the figures, the average annual population growth rate during the 9 years
from 1984 to 1993 works out to 5.70%. The JICA Study Team projected future population
of the town based on the rate.

In October, 1994 the second Population Census was carrled out. The results are not yet
published. = There was no way for the team to get even the preliminary figures of the
census for Bichena. Therefore, the team projected the 1995 population using the 1984 to
1993 average annual growth rate. It came to 14,629.

Regarding the future development of the town, the Fincha - Debre ‘Markos - Bichena
Hydro-Electrie Power Project with a substantial eapacity will be completed at the end of
this year, In antielpation of it flour mills, oll factorles and others are going to be
constructed,

As the average annual population growth rate 1995 to 2000 5.5% was adopted based on the
“average annual population growth rate 1984 to 1993, The more a projection Is long-term,
the more the incertainty Increases regarding the pro;ection. Therefore, one should be
more cautious and conservative for a longer-term projection. In line with this reasoning
the average annual population growth rates 2000 to 2005 and 2005 to 2010 were projected
to be 5.0% and 4.5% respectively.’ '

As a re‘su_lt the projecied population_ of the town for 200{1, 2005 and 2010 works out to
19,120, 24,403 and 30,411 respectively (Refer to Table 4.1.1).



1. Past Population

Table 4.1.1 Population of Blchena

1933 Cartogra-~ Average Annual Growth

1984 Population
Census phie Census Rate 1984 to 1993
7,951 13,094 5.70%
2. Popu‘!aﬂbn’ Projectlon _
1995 2000 Average Annual Growth
Rate 1995 to 2000
14,629 19,120 | 5.5%
2000 2005 Average Annual Growth
Rate 2000 to 2005
19,120 24,403 5.0%
2005 2010 Average Annual Growth
_ Rate 2005 to 2010
24,403 30,411 | 4,5%

4,1.2 Water Demand Projection

(1)  Domestic Water Demand

a) Population Projection by Service Modes

Based on the current population data by service modes, the population at the target years '
-by modes is projected and estimated in the Table 4,1,2,

' 8596 of the population is targeted at the year of 2010 to be served by the piped water
‘'system, and the ratlo served by the traditional water: source Is estimated at' 15%,
considering the current ratio of the population served. Based on the the ratio of the
households who are payabte for the mode-wise water charge, target ratlo of the sum of
“house and yard connections (YC) st the year of 2010 Is 61%, and 18% of this ratio is house

connection (HC).

Table 4.1,2 ‘Population Forecast by Servicé Modes

Population (%)
1995 2000 2005 12010
HC 146 (1.0) 1,058  (5.5) 3,538 (145 8,515 (28.0)
YC 3,015 (20.6) 4,837 (25.3) 8,492 (34.8) 14,801  (49.0)
PF 6,607  (45.2) 8,473 (44.3) 7,714 (3L.6) 2,434 - (8.0)
Sub total 9,768  (66.8) 14,361  (75.1) 19,744 ' (80.9) 25,850 (85.0)
TSU 4,861  33.2 4,759 249 4,659 19.1 4,561  15.0
Total 14,629 100.0. 19,120 100.0 24,403 100.0 30,411 100.0
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b) Projection of Domestic Water Demand

Water demand figure by service modes formulated by WSSA Is applied for the projection,
l.e, House Connection 60 Iped, Yard Connection 35 lped, Publie Pountaln 15 lped. In
additlon, these figures muitiply by 0.9, consldering the natural conditfen {annual mean
rainfall is more than 900 mm). Based on these conditions, the domestle water demands at
the years of 2000, 20605 and 2010 are obtained as followst

Table 4.1.3 Domestic Water Demand by Modes

m?/day (Ipcd)

1995 2000 2005 2010
HC 3.9 (26.4) 56.8  (54) 205.2 (58) 536.4 (63)
YC 44.3 (147 1548 (32) 288.7  (34) 551.3  (37)
PR 31,1 4.7) 118.6 (14) 115.7  (15) - 38.9 (16)
Total 79.2 330.2 609.6 1,126.7
Average 26.4  (8.1) 110.1  (23) 203.2 (31) 375.6  (44)
(2)  Non Domestic Water Demand
a) Current Non Domestic Water Démand

As a result of field survey, the following current non domestic water demand is obtained.

Table 4,1.4 Non Domestic Water Pemand in 1995

ftem Unit Nos. (?ne,r;'::; Remarks
School 5 I/person 3,465 17.3
Hospital 20 1/staff 29 0.8 -
Hotel 100 1/bed - 40 4.0 10 beds/place x 4 places = 40 beds
Bar.. 200 l/bar 43 8.8 o AU
Mosque 5 1/visitor 400 2.0 200 visitors/place x 2 places = 400
Offices 5 1/person 199 2.5
Total 35.0

b) Non Domestic Water Demand in Térget Years

‘The publlo and institutional water demand increase in & geometric ratio 'of popula'tion'
growth, and the commercial watér demand Increases in a geometrie ratlo of population

growth plus 3%,
follows:

4-3

Non domestic water demands in the target years are estimated as



Table 4.1.5 Total Non Domestle Water Demand In Target Years
Demand (m*/day) -

feem 1995 2000 2005 2010 Rematks

School 17.3 22.6 28,8  35.9 Population growth rate

Hospltal 0.6 0.8 .6 1.2 ~do-

Hotel 4.0 8.0 8.8 12.6 Population growth rate +3%

Bar, Tea shop 8.6 12.9 19.0 2.3 -do- .

Mosques 2.0 2.6 3.3 4;1 Population growth rate
_Offices 2.5 3.3 4.2 5.2  -do- L
Total - 35.0 48 65 86

(3) Total Water Demend

Total water demand at the target years including the accounted losses are estimated as
follows:

Table 4.1.6 Total Water Demand in Target Years (m*/day)

_ 1995+ 2000 2005 2010
Domestie 79 330 810 1,127
Non Demestie 12 18 65 86
 L.osses ‘10 .. 42 92 214
Total 101 420 167 1,427

* Actual consumption
(4) Maximum Day Demand and Peak Day Demand
Taking the seasonal difference into account, the factor 1.2 is adopted for the projection of
maximum day demand. Furthermore, the factor 1.6 is adopted for the projection of peak

' day demand. The maximum day demand and peak day demand at the target years are
" obtained as follows:

Table 4,1.7 Maximum Day Demand Peak Day PDemand

Item Factor 1995 2000 2005 2010
Average Water Demand {m*/day) 101 420 167 1,427
Maximum Day Demand (m*/day) Lz 504 920 1,712
Peak Day Demand (m®/hour) 1.6 8 34 61 114

‘4.2 Water Resources'Development
4.2,1 EBvaluation of Water Resources
Biehena has annval precipitation of 1,262.3 mm and annual ground water recharge of 429

mm in an average yeer., The perennial rlver nealf the town Is Suha river. Although the
‘rlver water is accessible for the water supply, It is not recommended at this stage to
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utitize the water because treatment is necessary for the water sup'ply. There are many
shallow wells In the town. However, their yleld is little,

In Biehena, ground water development is also feasible,” The WSS has two operational wells
i.e. BH No.1 and BH No.3 along Banja river. The yield of BH No.1 is about 1 /s according
to the operation record. The safe yleld of BH No.3 is reported at § l/s. The geology is
basalts of Ashangl group which Is dissected by the llnearments according to the aerial
photograph Interpretation. The primary permeability of voleanie rocks Is low but it eould
be Increased with secondary prosity caused by faults and fracture openings. It is expected
that the rocks are fractured and weathered atong the: llnearments as favorable as for
ground water exploitation,

Geoelectrical survey was conducted at 17 points as shown in Drawing Including the existing
operational wells. The apparent resistivity curves ate classifled into three (3) groups, The
curves of the first grotp, Station No.1, No,?, No.10 and No.1i, show the bumpy shapes with
low apparent resistivity values less than 10 ohm-m. These curves imply highty weathered
and fractured basalt underlies, The second one, Station Neo.2, No.3, No.13, No.,14 and
No.15, shows the shape with which the values simply rise as the depth increases, These
. curves imply the fresh basalt underiies. The third one, Station No.4 No.5, No.5, No.8,
' No.9, No.12, No.18 and No. 17, shows the bumpy curves with the values ranging from 10 to
50 ohni-m. These curves imply the existence of weathered basalt layer with ground water,
The results of VES interpretation are shown in Appendices,

Considering the lineation, the result of VES and the watershed area, borehole sites are
selected at VES St. No.6, No.10, and No.12 and the point where major linearments
interseet i.e. Station No.18. Since the watershed area for Station No.8 Is relatively smail
f.e. 5.13 km?, the 5-year annual recharge of dry years Is checked. It Is estimated to be
equivalent to 5,600 m*/day, which Is more than sufficient for the proposed new well and
the operational well L.e. BH No.1 located in the upstream.

4.2,2 Strategy of Water Re‘sources Development

The characteristics of the major ‘aquifers of the operational wells and the proposed well
sites are shown in Table 4.2.1.
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Table 4.2,1 Ch_aracteristics of Aquifers

Depthaof

Well 3 Tots! Thickness| Permea- _
‘Locations A qlfi{-:: s Lithology of the Aquifers of the Aquifera] bilities Remarks
No. & 4 (L _ : T (m) {(m/day)
1 |VESSty 1-21 Highly Weathered end Fractured Basalt 20 1 |wssBHNoa
2 |VESStSs 12.21 Weathered and Fractured Basalt - 44 1 WESSBH No.3
21-42 Graveland Others
42-66 Weathered and Fractured Basalt . _
3 |VESSLse 4-40 Weathered and Fraclured Basalt 34 1 |-Ditto-
53-00% | Highly Weathered 4ud Fractured Basalt _ :
"4 |VESSt10 1-903% Higiﬂy Weathered and Fractured Bas}alt 445 1 -Ditto-
b |VESStiz §.10 Highly Weathéred and Fracluréd Basalt 425 1 -Ditto-
13-18 Weathered and Fractured Basalt o i
16-903%  |Highly Wealthered dnd Fractored Basalt
& |suis assumed as same a5 above 425 i -Ditts-

Note: 3 = The aquifer bottom is probably deeper than the figure,

The depths of the major aquifers of WSS BH No.3 were obtained from the geological log.
The others were detected by the geoelectrical survey. - For the site where the
geoelectrieal survey was not done, the data'_ of their adjacent sites is referred. Exeluding
the existing wells, the thickness of major aquifers Is reduced into a half because a part of
basalts are highly weathered and may become clayish.  The permeabilities are assumed at
1 m/day according to the design criteria. The optimal ylelds of the wells are estimated
with the formula listed in the design criteria with a drawdown of 20m and diameters of
wells to be 200 mm, The optimal yields of the wells are shown in Table 4,2.2.

Table 4.2.2 Optimal ‘Jf_leld_s'and Water Levels of the We]lé

wel) | Optimal |Static Water Dynamie
No. Yaield  Level Water Level Remarks
| {m? /day) (GL-m) (GLi-m) : ‘
1 81 9.35 29.35 | WSS BH No.l
NN ' 7.55 27.55 |WSSBH No.3
s 412 | 8 28 | New Well for Year 2005
] & | 839 8 26 -Ditto- |
5 514 5 25 New Well for Year 2010
6 514 5 25 -Ditto-

‘The opt'imal_ yle_lds of Well No.1 to Well No.4 totaling to 1,145 mi*/day covers the demands
of year 2005, The total yield of all the wells will cover the demands of year 2010,

_lt' Is recommended to driil these two (2) wells L.e. Well No.3 and well No.4 becsuse the
sites of Well No.5 and Well No.§ are not aceessible without a road construction.

4.2.3 Design of Water Source Facilities

The new deep wells are designed as follows.
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(1) . Csslng

Riber Reinforced Plastie (PRP) pipe Is adopted considering its elasticity for the case that
the drilled borehole Is not straight.

The diameter of casing Is declded at 206 ram, taking into consideration the outer diameter
of submersible pump (standard 80 - 140 mm) and the allowance. The length of the pipe is
slx (B) m per plece.

{2) Screen

Corresponding with the cas’lﬁg,' FRP sereen Is adopted. The opening ratio is 12% and the
length is four (4) m per piece. The total sereen length is longer than the calculated by the
following formula.

e Q
10-AN-V

Ls =

Ls: Length of screen {m)

Q: Pumping rate (1/s) (assumed equal to the optimal yield)
At Surface area of sereen 0,66 m*/m

- Nt Opening ratio 0.12

Vi Inflow velocity 0.5 em/s (assumed)

1 Safety factor 3

The dimensions of the wells are 'sﬁmmsrized as shown in Table 4.2.3,

Table 4.2.3 Dimensions of Wells

_ Well No. _ 3 4 5 6
Pumplig Rate (m®/day) | 412 539 . | 514 514
, UON @8 | 62 | 69 | (5.9
Diameter of Well {mm) 200 - 200 200 200
Casing Length “{m) 48 30 36 36
Sereen Length (m) 48 64 60 60
Well Depth (m) 96 94 96 96
Drilling Diameter (mm) 300 300 300 300

4.3 Plan of Water Supply System

The water stipply system proposed for the center of Werota would be implemented in two
phases: first phase (target year 2005) and second phase (target year 2010).

The water supply sysiem, which Is composed of intake facilities, rising mains and
distribution facilities, is proposed In the first phase to meet the water demand.
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The water supply system, which Is composed of additional intake fa’eilitleé and
teansmission faecilities, is ptanned In the seeond phase to meet the water demand at the
target year of 2010,

4.3.1 Water Supply System in 2005
(1) Boreholes

There are two potentlal sites for borehole and three shallow well as stated in chapter 4.2
Two potential sites for borehole will be constructed in the first phase. The groundwater
pumped up s transferred to the new reservoir directly, The production rate planned is
summarlzed as follows,

w1 (Bxlstin‘g Wel) 61 m'/day
W2 (Bxisting Well) 133 m®/day

W3 (proposed) 412 m?*/day
W4 (proposed) 539 m*/day
Total 1,145 m*/day

(2)  Borehole Pumps

" Each borehole wlill be equipped with a submersible motor pump. The charaeteristics of the
pumps to be installed are assumed as followst

W1, W2 (Existing Well) Q=009 m*/min, H=120m, P=3 kW
W3, W4 (proposed) Q=038 m*/min, H=100 m, P =5 kW

{3) 'Boosting Facility and Rising Mains
The booster pump with foltowing eapacity‘vﬁll! be instalied to transfer the water to-
reserv{_)ir'. And the collecting chamber with the following capacity will be constructed as
well, ' '

Q =0.32 m*/min,, H=70m, Dla=100 mm, P =11 kW 2 set

'; Rising mains will range from 75 mm to 150 mm and transferred water to the new
- reservoir. The total length is about 7,490 m.

{4 Reservoir

The existing reservoirs is used; therefore, the additional capacity of the reservolr 1s
required to meet the water demand at the year of 2005, and the required capacity is about
160 m?® Ineluding reserve for fire fighting.

(5} Distribution Network

The disteibution network is designed for the peak hour demand snd fire fighﬂng case,
according to the design eriterls,
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The layout of the network follows the exist!hg_ roads. The pipe with Dia. 75 mm is adopted
as the minimum dla., and the pipe with dia., 50 mm is autOmat!cal_ly_sdopted for the small
distribution zone, Existing galvanized steel pipes will be replaced, if necessary.

The layout of distribution network for the target year of 2005 is prepared and attached in
the Drawings. The main pipelines planned are shown as follows:

Table 4.3.1 Distribution pipelines

DN {mm) Length {m)
200 1320
150 3,825

75 . 5,105
50 6,445

(6) Disinfection

" Disinfection will be performed by the injection system directly into the outlet of the
reservoirs. Dailly consumption ratio of chemical will be estimated at about 1.1 kg and
necessary more than 0.11 PPM at the end of distribution pipe.

() Administeation Building

In order to manage déily basis waterworks such as operatloh works, bill celieeting, a
building is required to be built by the year of 2005, The bullding is preferable to be built in
the center of the town, and it has a store room,

- 4.3.2 Water Supply System in 2010

(1), Borehole

‘Two boreholes will be additionally constructed in the second phase to meet the water = -
demand at the year of 2010, The production rate planned Is summarized as follows.

W5 (proposed) 514 m?®/day
W6 (proposed) 514 m*/day
Total 1,028 m®/day

(2} Borehole Pumps

The boreholes will be equipped with submersible motor pumps. The characteristies of the
pumps to be installed are assumed as follows!

W5 (proposed) Q= 0.36 V/min,, H=100 m
W6 {proposed) - Q=0.38 V/min,, H=100 m
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(3) Distribution Network

The ayout of distribution network for the year of 2010 Is not prepared In this S’tu'dy. It is
needed to revise the current master plan of the town planning to msteh up to current
situation. It is, therefore, preferable to design a layout plan after revlsion of the master
plan,

{4) Disinfection

Disinfeetion will be performed by the injection system dlrectly Into the reservoirs. Daily
eonsumptlon ratlo of chemical will be estimated at about 2.0 kg and necessary more than
0.11 PPM at the end of distribution pipe.

4.4 Implementation Schedule and Cost Estimation
4.4.1 Executing and Responsible Agencies

The executive agency of this Project Is to be the Water, Mine and Energy Bureau of the
Amhara National Regional Government, while the Ministry of Water Resources is to be -
responsible to coordinate and facilitate the implementation of the Project,

WSSD is to be responsible for the close ecoordination with the agencies concerned on the
project approval, finance and project implementation. The Project would be required to be
of great importance in the coordination of aectivities among the departments in the
Ministry angd between the central and reglonal offices concerned,

Prior to the 1mplementatlon of the Project, the Project Manager is to be appo!nted under
WSSD who rests with the day-to-day works, ' Under the manager, aiming at the smooth
'implementation, coordination be maintained among such departmentslservlces as Planning
& Project, Administeation & Finance, Contract Administration, Design and WSSD. The
Project Manager be also required to keep close relationship with reglonal snd town offices

© . concerned.

4.4.2 Construction Sehedule

The construction works for pipeline and reservoir related to water supply works have been
carried out mostly by ‘manual labor in Ethlopla. However, it woild be recommended to
“introduce certain number of construction machines in order to speed up the construction

- works,

As this Project requires urgent intermediatlon to counteract the current deterloratlng :
water supply condition, the aforementioned measures shall be employed for the purpose of

keeping-up smooth execution of the construetion works.

The construction schedule is divided into two stages, namely, 1) preparation of finance
Including the foreign currency portion and detail deslgn accompanied with tender
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document, and 2) Implementatlon of the Project, The schedule is proposed in the
followling, taklng into conslderation the above two stages and the construetion amount.

Pirst stage ¢ Preparation in 1996
Second stage : Implementation after 199§ with reference to the priority among
RBleven Centers

4.4.3 Project Construction Cost

The Project cost Is estimated with both local currency and foreign currency, The unit
price Is estimated with reference to the standard unit price specified in Guideline for
Preparation of Project, WSSA, July 1991. The unit price in this Project is price- -escalated
from the guldeline prices based on the Inflation rate shown in Economic Sensus between
1991 and 1995. WSSD's overhead, design and supervision fees and physical contingency are
estimated acdording to the guideline.

In respect of foreign currency po‘l'tion,‘the ¢ost 1s required for the preparation of
construction equipment and machinery, and procurement of sueh equipment and material
as pump and pipe. Also, fuel, cement and other local materlals made of imported row
material are partly counted into foreign curreney portion,

Enginecring staff will be required for the detail design work and the implementation of the
Project, since the Project Is relatively large in the scale comparing to those existing water
supply system. Consultant will also be employed by WSSD, MWR and be responsible for the
all necessary work to be required and cooperate together with the WSSD's engineers.

Total project costs regarding water supply in years of 2005 and 2010 are summarized in
Table 4.4.1, 3

Table 4.4.1 Total Project Cost of Water Supply in Thousand Blrr

Year : R.C, .C. Total
2005 : 11,245 6,532 ' 17,7711
2010 ‘ 10,917

Note: Transportation Cost for Construction Equipment, Vehicles and
Office Equipment are not included.

In this Study, sanitary improvement was also deslgned and required costs are summarized
in Table 4.4.2. The costs are composed of 1) tollet facilities to be constructed In schools, -
medical institutions and publle, 2} vacuum track, 3) refuse disposal track, 4) sludge
dumplng site, 5) refuse disposing site and 6) refuse collecting bins, Household sanitary
facllities such as toilet (including community type) and waste water disposal pit shall be
managed by the individuals or otherwise subsidized, Although drainage facilities are
important, those are to be managed by Munielpality and community participation in
‘eoordination with WSS. Therefore, the cost does not include the dralnage facilities.



Table 4.4,2° Total Project Cost of Sanitary Facilities In Thousand Birr .

Year B Cost
20056 1,853
2010 448

4,5 Financlal Analysis

4.5,1 TFinaneclal Plan

) Estimatlon of Revenues

(&) Determination of Water Tariff

it was decided that there wlll be three water prices. One will be applled to house
connection owners and non-domestic clients. The second and the last will be applied to
yard connectlion users and public fountain users respectively.

The water tariff was so constructed that house_conn'ectlon owners and non-domestle
- clients will cross-subsidize yard connection and public fountain users, and yard connectlon .
* users will, in turn, cross-subsidize public fountain users.

- The tariff was determined in such a way that house connectlon owners, yard connection
users and publle fountsin users will pay 4%, 4% and 2% of their income for water

respectively in the target year of 2010,

‘ Eventuslly, il is recommended that the following tariff will be applied from 1999 onward:

~ Clients ' Water Price {oirr/m*)

1, House Conneetion Owners and 3.43 ;
 Non-Domestie Clients ;
. 2. Yard Conneetion Users 2.31
3. Publie Fountain Users 1,48

Important information concerned such as average monthly household income, share of
households, water consumption per household per month, payment for water supply per
‘household per month and ratio of water payment to income by type of élients and by the
target year Is shown in Table 4.5.1. '

(b} © Projection of Revenues

The major Income source of water supply services Is as every one knows revenue from
water charge.
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it is calculated by (No. of households by year by type of elients) x (annual water
consumption per household by year by type of clients) x (water price by type of clients) x
{(bill collection rate).

The number of households was estimated based on the service population projectlon in the
other chapter.

Annual water consumiption was estimated based on the water demand projection in the
other chapter.

Water price is already mentioned above.

The bill collection rate in the future was assumed os 95%.

There Is the second revenue source. It is the revenue from technieal service charge. This
is the installation charge of conneetions. They say that the charge is 40% of the material

and transportation cost aetually incurred,

The revenue is calculated by {(No. of connections to be newly installed by year) x {average
technical service ¢harge per connection). :

The number of connectlons to be newly installed every year is estimated based on the
projected number of houselyard connection owners.

According to the fleld surveys conducted by JICA, the average technical service charge
per connection worked out to 195 birc although the charge varies depending on the
diameter and length of the pipe, distance, ete, .

- The third revenue source is the the revenue from meter rent. For avery new connection :
- installed a water meter will be rented. The rental fee is 1 birr per month,

There are other revenues such as those from material sales, contract fee, connection fee,
road crossing, ete. They are assumed to be 2% of the sum total of the preceding three
revenues,

Projected revenues by source are shown in Table 4.5.2.

{2) Estimatlon of Cost

There gre two.types of cost. One s capital cost and the other Is operation and
maintenance (O & M) cost.

Capltal cost is required to construct and replace water supply facilities, O & M cost Is an
recurrent cost dally required for the proper functioning of water supply facilities,

(8) O & M Cost

Seven types of O & M cost can be identlfied.



The first is electrioity cost. It is estimated that 71 birr, 130 birr and 241 bire. wlll be dally
required from In 2000, 2005 and 2010 respectively.

The second is fuel cost. It will not be required as there wiil be sufficient electricity so far
as Bichena is concerned.

The third Is disinfection cost. It is estimated that 7 birr, 12 birr and 22 bl will be daily
required in 2000, 2005 and 2010 respectively,

The fourth cost is personnel cost. It is estimated that 25, 31 and 43 employees will be
requlired for WSS in 2000, 2005 and 2010 respectively. It is recommended that the average
monthly remuneration per employee wlil be 481 birr. It was worked out based on the
standard salaries the authorities are now proposing for each type/position of personnel
comprizing WSS,

The fifth is installation cost of connections, It is projected that 78, 175 and 325
connections will be annually newly installed from 1999 to 2004, from 2005 to 2009 and
from 2010 onward respectively. Installation cost per connection is estimated at 488 birp
on average. SR

The sixth is the purchase cost of water meters.” For each connection to be hewly installed
one water meter will be required. The purchase price of a water meter widely varies
depending on the diameter of the pipe and the country from which it was imported. It was
assumed that it wlll be 276 bier based on the bulk purchase price of Indian imports.

‘The last is other cost including office supplles, uniform, per dlem and travel, postage &
‘telephone, transport, maintenance of o6ffice, motor house, ete, , insurance, eleaning items,
ete. : :
It was assumed that the cost will be 10% of the six preceding cost combined,

(v) Capital Cost’

Capital cost can be classified Into initial cost and replacement ecost.  The former is
required at the time of initial investment and the latier at the time of investment for
replacement,

So far as the Projeet Is concerned, replacement cost will be required every 15 years for
water purification units only, The average life of other equipment and facilities is

assumed to be 30 years, which Is the assumed life of the Project.

The éummary of the estimated injtial cost is as follows:
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{Unlt : thousand birr)

Forelgn ‘Local

_ l_tem i - Components  Components 'l‘otgl
1, Phase 1
1) Construction Cost 8,538 4,510 13,048
2) Engineering Cost 1,566 1,566
(12% of 1))
3) Contingency 505 226 731
(5% of 1) + 2)}
Sub-Total 10,609 4,736 15,345
4) Bulildings - : 1,097 1,097
5) WSSD's Management Cost 328 329
(2% of 1) + 2) + 3) + 4)) '
Sub-Total 1,426 1,428
Total 10,609 6,162 16,771
8) Water Purification Units i0 15 25
(included in total)
2. Phase 2 .
1) Construction Cost - | 6,354
2) Engineering Cost _ - 835
{10% of 1))
3) Contingency : © 899
(10% of 1) + 2))
Total 7,688

Grand-Total 24,‘459

‘The Phase 1 Project will start in 1996 and end in 1998, while the Phase 2 Project will start
in 2007 and end in 2009, The first year of project Implementation is for detalil design, and
the second and third years are for the construction of facilities. The progress of
~ construction work was assumed to be 650% for 1997/2008 and the remalning 50% for
1998/2009.

4.5.2 Finanelal Analysis

Financisl statements (income statement and fund statement) were projected for 30 years
starting in 1996,

In doing se, the following conditlons were assumed:
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1. Bxternal Loan for Initial Cost

Ratio of Loan : 100%
Grace Perlod t 10 years
Repayment Perlod 1 30 years
Interest Rate 1 1%

2. Governmentsal Subsidy to WSS
$59% of Initlal Cost

It is to be noted that the cost related to the construction of accommodation facilities as
well as WSSD's management is not included In the above initial cost. Sueh cost will be
borne by the Bthiopian government and WSS will pay it back on the same repayment terms
as In the case of external loan,

Also, it was aésumed that te existing corporate income tax will be applied, including 40%
" tax rate on the before-tax Income in case the income s over 50 thousand birr,

Further, inflation was not considered.

The results are shown in Table 4.5.3.

“ As it shows, WSS will be financially sound and stable in terms of carnings as well as
solvency in the years to come except initial years, if all the above mentioned conditions,
estimates and assumptions are met,

- As representative mansgerial indicators, the weighted averages of the ratio of revenues to
~expendituces and the ratio of working capital to revenues for the 30 years from 1996 to

12025 work out to the following:.

Revenues/Expenditures = 144,1%
Working Capital/Revenues = 32,1%

Generally, it will be all right if the ratio of revenues to expenditures is equal to or more
than 100%, or preferably 110%.  Also, it will be all right if the ratio of working capital to

revenues is equal to or more than 10%,

o .it is to be noted that the above velues exceed the required levels by a thick mai-g!ri. |



Table 4.5.1 Water Price and Ratio of Water Payment to Income

Item 1995 2000 2005 2010

1. Average Monthly Household Income (birr) _

1} House Connectlon 6wners 1,178 1,110 1,676 1,004

2) Yard Connection Users 875 616 524 397

3) Publie Fountain Users 306 295 261 220
2, Share of Households (%)

1) House Conneetlon Owners 1.0 5.5 14.5 28.0

2) Yard Connection Users 20.8 25.3 34.8 49,0

3) Public Pountain Users 45.2 14,3 31.6 8.0
3. Water Consumption/HouseholdlMonth {m*)

1) ‘House Connection Owners 4.9 10.0 10,0 11,7

2) Yard Conne"etion Users 2.7 6.0 6.3 6.9

3) ‘Public Fountain Users 0.9 2.6 2.8 3.0
4, Water Price (bier/m?) _ _

1) House Connection Owners 1.25 3.43 3.43 3.43

2) Yard Connection Users 1.25 2,31 2.31 2.31

3) Puble Fountaln Users 1.25 1.48 1.48 - 1.48
5. Payment for Water Supply/l{ousehold/Month {bler) |

1) House Connection Owners b6l 34.5 34,5 40.2

2) Yerd Connection Users 3.4 13.7 14.6 15.9

3) Public Fountain Users 1.1 3.9 4.1 4,4
6. Ratio of Water Payment to In'eome (96)

1) House Connection Owners 0.5 3.1 3.2 4.0

2) Yard Connection Users . 0.5 2.2 2.8 a0

3) Public Pountain Users 0,4 | .13 1.6 2.0

Source: JICA
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Table 4.5.2° Planni'ng of Revenues

(Unit: birr)

Year H./Y. Publiec Non- Techni. Meter Other . Total
Connec. Founta. Domest. Servic,. Hent Revenue

1896 14,244 4,848 3,546 7,205 - 5,350 35,202

1997 14,529 4,945 3,617 7,205 — 5,440 35,736

1998 114,820 5,044 3,690 7,205 _ - 5,523 36,281
1999 112,885 36,318 33,968 ' 15,193 9,158 5,720 213,243
2000 191,549 60,864 57,089 15,193 10,094 6,696 341,485
2001 248,299 60,587 61,133 34,220 12,200 8,328 424,748
2002 305,050 60,269 65,177 34,220 14,305 9,580 488,601
2003 361,801 59,971 69,220 34,220 16,411 10,832 552,458
- 2004 418,551 59,674 73,264 34,220 18,517 12,085 616,310
© 2005 475,302 - 59,376 77,308 34,220 20,623 13,337 680,165
- 2008 596,152 51,493 82,303 63,436 24,527 16,358 834,270
2007 717,003 43,611 87,298 63,436 28,430 18,7986 958,575
2008 837,854 35,728 92,294 63,436 32,334 21,233 1,082,880
2009 958,705 27,846 97,289 63,436 36,238 23,670 1,207,184
2010 1,079,556 19,963 102,284 63,436 40,142 26,108 1,331,489
. 2011 1,079,556 19,963 102,284 0 40,142 24,839 1,266,784 -
© 2012 1,079,556 19,963 102,284 0 40,142 24,839 1,266,784
2013 1,079,556 19,963 102,284 0 40,142 24,839 1,266,784
S 2014 1,079,656 19,963 102,284 040,142 24,839 1,266,784
2015 1,079,556 19,963 102,284 0 46,142 24,839 1,266,784
+ 2016 1,078,556 19,963 102,284 0 40,142 24,839 1,266,784

2017 1,079,56566 19,963 102,284 0 40,142 24,839 1,266,784

2018 1,079,556 19,983 102,284 0 40,142 24,838 1,266,784
2018 1,079,556 - 19,863 102,284 "0 40,142 24,839 1,266,784
2020 1,079,556 19,363 102,284 0 40,142 24,839 1,266,784
2021 1,079,556 19,963 102,284 0 40,142 24,839 1,266,784
2022 1,079,556 19,963 102,284 0 40,142 24,839 1,266,784
2023 1,079,556 19,963 102,284 0 40,142 24,839 1,268,784
2024 1,079,556 .19,963 102,284 0 40,142 24,839 1,266,784
2025 1,079,556, 19,963 102,284 0 40,142 24,839 1,266,784

Note:‘H./Y;'Connec. House/Yard Connectidn

Public Founta. = Public Fountain

‘Non—-Domest. = Non-Domestic

Techni. Servic. = Technical Service

T ‘= included in ’'Other Revenue’,
if any
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Chépter 5 Improvement of Health and Sanitation
5.1  Plan for Sanitary Facllitles

The sanitation situatldn in Bichena Is very bad. The critical shortage of water supply in
the town plays a considerable role in aggravating the sanitation situation. Therefore, any
plan of improving the sanitary facllitles should go hand-in-hand with the improvement of
the water supply. The waste water productlon in lters per capita per day was estimated
using the water demand data for each types of water supply services.

From the water demand and waste’ watejr production as fndicated in Table 5.1.1,
conventional sewerage system can not be introduced in Bichena even by the year 2010.

‘Therefore, the sanitary technologies énvisaged for Bichena are on-site technologies such as
drainage and waste water disposal pit.

_Table 5.1.1 Water Demand in lpcﬁ and Waste Water Production in lped for Bichena
HC YC : PR

| 1995 | 2005 | 2010°| 1995 | 2005 | 2010 | 1995 | 2005 [ 2010

¢ Water demand (Iped) 26.41 58 | 63 | 14.7| 34 | 37 47| 19 | 21

ftem

o Waste water 66 1 74 | 15 | 63 | 67 | 68 | 60 | 64 | 64
generation rate (%) :
& Waste water 17 | 43 47 9 23 25 3 12 13

production (Iped)

5.1.1 Plan of Toilet Pacilities
The sanitary technologies planned for Bichena are categorlzed Into four major groups:

- Improved Traditional Pit Latrines
- _YIP Latrines

- Compost Tollets

- FPlush Tollets

These technologies are related to the types of water supply services of house
connectlons(HC), yard Connections(YC) and publie fountain(P?), The proposed toilet
facliities are considered for resldential or domestic households as well as for non-domestle -
households taking the water supply services of HC, YC and PF Into account. :
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Table 5.1,2 Proposed Sanitatlon System in Relation to Types of
Water Supply Services for Domestle Households

'I‘ypes of Water Supply
Setvices

Proposed Sanltary System for Domestie Households

1, Traditional Water Sources

+ Publie Pountain (PE)

Improved traditional pit atrine
VIP latrine, single-pit or double-pit
Soakaway pit for sullage

2.

Yard Conneetion (YC)

e 0|0 & o0

Yip latrln_e,'single—pit or douible-pit '

Compost latrine -

Pour-flush tollet with simple water seal and on-site
pit

Pour-flush latrine + soakaway pit

Soakaway pit for sullage

3. House Connection (HC)

® © 0 & ' 9o 8

Pour-flush toitet + soakaway pit

Cistern-flush toilet + soakaway pit

Pour-flush or elstern-flush toilet + septic tank
Soakaway pit for sludge

‘In each category, the first sanitary technology proposed is generally the cheapest and the -
simplest, Those that can afford more can have the subsequent ones depending on their

choices and paying capacity.

Fbr communitles, schools, bus, terminals, market areas, heslth facllities, government
offices, hotels, restaurants, bakerles, pastries, bars, tej alﬁd tella drinking houses, ete. the

sanitation technologies proposed are indleated in Table 5.1.3.

Table 5.1.3  Proposed Sanitatlon Technologles for
Comumunities and Non-doinestic Households

Category

_ Proposed Sanitation System
1. Communities : ¢ VIP community latrine with washbasin
2. Schools & training centers [ VIP collective toilet with washbasin
13.- Market & bus terminals ¢ VIP publie toilet with washbasin or shower
4. Government Institutions ¢ VIP latrine with washbasin
¢ Cistern-flush toilet + soakaway pit
¢ Cistern-flush toflet + septic tank
5. Commerelals ‘|® ViP latrine with washbasin
' ' ¢ Pour-flush or eistern-flush toilet + soskaway pit
o . ¢ Pour-fiush or eistern-flush tollet + septic tank
6. Hotels, restaurants, ¢ Collectlve VIP latrine with washbasin
drinking place, ete, ¢ Pour-flush tollet with washbasin + soakaway pit
¢ Cistern-flush toilet with washbasin + septle tank
¢ Soakaway pit for sullage
| 7. Hospitals, health centers, |® Coliective VIP iateine with washbasin
clinies ¢ Pour-flush toilet with washbasin + soakasvay pit
o Cistern-flush toilet with washbasin + sepile tank
¢ Soakaway pit fo:- sullage
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5.1.2 Plan of Sullage, Dry Solid Waste and Drainage
(1) Sullage

- Sullage is the waste water which does not contaln exeréte but comes out from each
household. Suilage always contains some pathogens though the concentration is much
lower than that in sewage. In Bichens, sullage i1s presently being dumped in front of the
households or along the strects. This poses a health risk if it is allowed to continue to be
dumped everywhere.

‘The plan conslders sullage soakaway pits of various sizes depending on the size and type of
households for its disposal. The sullage soakaway pits need to be properly lined with stone,
‘adobe, and other local materials with open joints for the major parts of the depth leaving
about 30 ¢m from the top for pointed lining. If the waste water or sullage is too much for
the soakaway pits to handle, then drainage tield channels should be used.

(2)  Dry Solid Waste

In order to stop the present indiseriminate dumping of refuse and to prevent both
environmental pollution and water contamination, three strategie sités just outside the
skirt of the town on the east,west and south are proposed for preparing proper refuse
 dumping sites.

Refuse collecting bins should be placed at sirategic locations within the community so that
people dump thelr refuse. Then refuse collecting and disposing truck or animal-drawn ecart
should empty the bins to transport the refuse to the prepared dumping sites. This work has
to be administered by close relationship of the community, the Kebele and the
Municipaiity. The refuse at the dumping site should be burnt under close supervision of the
Municipality in coordination with WSS.

(3) Drainage P
Two types of drainage are considered here. The fiest 1s the use of dralnage field channels
for the areas where the soakaway pits have become ineffective due to excess of sullage or
 waste water., The sizes and numbers of the drainage fletd channels depend on the quantity
of waste water to be drained after close follow up of the working of the soakaway pits.
The second type of drainage Is draining Is draining the storm water. Most of the drainage
facilities that were prepared during the construction of the main roads have been blocked
by outside rubbishes that have been dumped on them. The first action required Is to open- .
up the blocked drainage facilities and maintain them regularly to remain open, This would
considerably help to reduce the formation of stagnant water, and there by reducing or
eliminating the sources for breeding of insects and flies, There are roads within Bichena
that do not have any means of drainage facilities. These roads should have slde ditches
and eross dralnages to drain the water whenever storm (rainfall} occurs,
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5.2

Financlal Plan for Ssnitary Faclilties

To estimate both the capital cost of bullding the sanltary facilities and theé annial
opération and maintenance cost, based on the 1995 prices, the following assumptions have
been made,

5.2.1

The caleulated waste water flows for Bichena are too tow to justify the installation
of conventional sewerage system in Blchena. On account of this; the sanitary
facllities proposed for Bichena are on-site sanitary technologies,

Those households that do not have any toilet facllities In Bichena at present are
assurmed to have one type of toilet facllity by the year 2010.

Sanitary technologies that are new to the culture of the people Hving in Bichena are
to be introduced graduatly and with proper prlor education as to the benefits and
usefulness of the new technologies. Soclal acceptabllity of the néw technology has
to be confirmed prior to its introductlon,

Proposals for the appropriate sanitary téchnologies are derawn up bssed on the types
of water services rendered in Bichena. :
The households in the same water service category can have toilets of the standard
they can afford to pay for, - ‘.

Households

From projeeted population of Bichena for target years of 2005 and 2019, households have
~ been estimated using the family slze for each type of water services,

Table 5.2.1 Households in Bichena for Target Years of 2005 & 2010
- by Type of Water Services

. ' Households
Target Year :
' HC YC Py
° 2005 570 1,370 1,240
o 2010 | 310 | 2,400 390

5.2.2 Estimate of Costs

(1)

Capital Costs per Unit

For each type of tollet faellity that is considered appropriate for Bichena and some
equipment required, ind!catlve costs for construeting each type of sanltary faeilltles and
for purchasing the equipment are estimated as follows.
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Table 5.2.2 Indicatlve Cost of a Type of Sanitary Facility or Equipment

__ Type o_f Sanitary Facllity or Equipment Fa::;;j_iit(;ragirvgq%?;:noefl? (r;}eirr)
1. Improved traditional pit latrine 1,000 '
2. VIP tollet, single pit 1,500
3. VIP tollet, double pit 2,000
4. YIP tollet, shared 15,000
5. VIP tollet, community 45,000
6. VIP tollet, collective {e.g. schools) 65,000
7, YIP toilet, public {e.g. matrket) _ 95,000
8. Compost latrine 2,500
9. Pour-flush + soakaway pit 3,000
10, Pour-flush + septic tank + soakaway pit 7,500
11, Cistern-flush + soakaway pit 4,000
12, Cistern-flush + septle tank + soakaway pit 8,500
13. Sullage soakaway pit 800
14, Drain field channel - 4,000
15, Medium size vacuum truck 250,000
16, Medium size refuse collection and disposal truck - 180,000
‘17. Animal-drawn cart 12,000
18. Refuse collection bin ' 250
19. Sludge dumping site 16,000
29, Refuse disposing and burning site 6,500

(2) - Annuat Operating and Maintenance Costs per Unit
The annual operat'ing and maintenance cost Is based on the assumption that most of the
work Is going to be done by labor only. For the equipment both running and maintenance

costs are included.

Table 5.2.3 Annual Operating and Maintenance Cost per Unit

| ~ Type of Sanita_ry Facility or Equipment 4 M‘l?;\?:;aonggrég&g(g?g)
- 1. Improved traditional pit latrine . . 200
2. VIP tollet, single pit « . 250
3. VIP tollet, double pit’ . ' - 300
"4, VIP tollet, shared 400
5. VIP tollet, community 700
6. VIP tollet, eollective {e.g. schools) - 800
7. VIP toilet, public (e.g. market) 3,000
8, Compost latrine 750
-9, Pour-flush + soakaway pit 1,000
10. Pour-flush + septic tank + sogkaway plt - 1,250
11. Cistern-flush + soakaway pit ; © 1,200
12. Cistern-flush + septic tank + soskaway pit ' 1,400
13. Sullage soakaway pit 100
14. Drain field channel 800
15. Yacuum truck . 7,500
16. Refuse collection and disposal truck 8,500
17. Animal-drawn cart 3,000
18, Refuse collectlon bin 50
19, Sludge dumping site 2,000

20. Refuse disposing and burning site ' 2,500
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(3)

Assumptions for Bstimatlng the number of Toilets to be Implemented in Bichena by
the Year 2005 and 2010

To find the number of toilets to be implemented in Bichena by the yﬂar 2005 and 2010, the
following assumptions have been made.

(4)_

By the year 2005

All schools in Bichena will have, at least, VIP colléctive toilets,
The Blehena Hospital tollet facllities will be rehabilitated; and the clinic and
possibly a health center will have VIP collective toilets.

e Bichena market area and bus terminal will have VIP public toilet.

100% of households that have house water supply conneections (HC) will: have

" some kind of flush toilet,

75% of the households that have yard water stpply connections (YC) will have
ViP or higher toilets,

75% of households that use publie fountain (PF) as a source of water supply will
have improvement traditional toilets or VIP toilets. '

By the year 2010

9

50% of hoiseholds that have HC water supply will have some kind of flush
toilets,

50% of households that have YC will have VIP or higher tollets.

100% of household that use PF will have improved traditional latrine or VIp
latrine or higher grade toilets,

In each category (HC,YC,PF), those that can afford more can have higher standard

of toitets of their cholees

- Al equipment witl be replaced by:this time._

Total Capital Cost

Indicative capital costs for sanitary facilities for Bichena based on 1995 prices are shown
in Table 5.2.4 for the year 2005 and in Table 5.2.5 for the year 2010,
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Table 5.2.4 Capltal Costs of Sanitary Facilities for Blchena for Year 2005

Palliles No U“(:ig;‘s‘ g"’;:; g;’::)
o VIP collective toflets for sehools 10 | 5,000 850
o VIiP collective tollets for clinies and health centers 2 65,000 130
o VIP publlc toilet for market area and bus terminal 3 45,000 285
¢ 100% households with HC to have PF toilets 870 7,500 4,275%
® 75% housergolds with YC to have VIP shaved tojlets 1,028 | 15,000 | 15,420
or higher toilets

o 75% households with PF to have VIP toilets 930 | 2,000 | 1,880%
¢ Vacuum truck 1 250,000 250
o Refuse disposal truck 1 | 180,000 180
¢ Sludge dumping site 2 10,006 20
¢ Refuse disposing site 3 6,500 20
¢ Refuse colleeting bins 70 250 18

| Total 23,108
Exeluding Households' {(¥) 1,553

Table 5.2.5 Capitai Costs of Sanitary Faellities for Bichena for the Year 2610

Excluding Households' (¥)

Unit Cost | Total Cost
Raellities No :
ertes. ‘ (i) . |(1,000 Bire)
» 50% of households in Blchena with HC to have fiush 685 7,500': . 5,138% 7
‘1 toilets _ _ 1 e .
50% of Bichena households with YC to have VIP 1,200 3,000 | 3,600*
tollets or higher ' _
100% of Bichena housecholds with PF to have VIP 390 2,000 780*
toilets _
Reptacement of vacuum truck 1 250,000 250
Replacement of refuse disposal truck 1 180,000 | 180
Replacement of refuse colleeting bin - 70 250 18
Total 9,966
448
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{5)  Totsl Operating and Maintenance Cost’

lndlcatlve operating and maintenance costs for sanltary facillties for Bichena are shown in
Tables 5.2.6 and 5.2,7 for the years of 2005 and 2010 each,

Table 5.2.6 Annual Operating & Maintenance Costs for. the Year 2005

Faclllties Mo U“(‘t:i:i;’“ ("1‘:’;;{‘] g‘i’::)
e VIP colleative tollets for schools 10 | s00| 800
e VIP collective toilets for clinles and health eenters 2 800 160
¢ VIP public toilet for market area and bus terminal 3 3,000 | 8.00
& 100% households with HC to have PF tollets 570 1,250 | ?iz;so*'
# 75% households with YC to have VIP sharedor | 1,028 400 | 411,20

higher toilets

¢ 75% households with PF to have VIP toilets : 930 300 276.60%
¢ Vacuum truek | ' ' 1 - 1,500 7.50
o Refuse disposal truck | : 1 8,500 | 8.50
¢ Sludge dumping site - 2 2,000 4.00
e Refuse disposing site | 3 |- 2,500 7.50
¢ Refuse collecting bins | (N 50 3.50
. . Total 1,452.30
Exchiding Households’ (*) o ‘ | _ | ' ‘ 148,60

. Table 5. 2.7 Annual Operating & Maintenance Costs by the Year 2010

Facllities : - : No Un(lbti:.;;st (11‘?;3:) (1:3?::)

® Flush t_oilets for households with HC 685 1,250 856.25%

o VIP or higher toilets for houséholds with YC 1,200 1,000 1,2'00.00*

» VIP toilets for households using PF 390 ‘300 | t17.00¢
¢ Vacuumn truck o 1 ?-’50:0, 1.50
¢ Replacement disposal.‘?truc'k | o 1 8,500 © 8.50
* Repla.cement colleeting bins 70 50 3.50

Totsl | | 2,192,75

Excluding Households' (*) - 1 190
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(8) Summary of Costs

- Capitat Costs

Year Cost in 1,000 Birr (Total) Exeluding Households'
2005 23,108 1,553
2010 9,966 448

Total 33,074 2,001

- Annual Operating & Maintenance Costs

Year . Cost in 1,000 Birr (Total) Exeluding Households'
2005 1,542.30 49.60
2010 2,192.75 i9.50

Total 3!645.05 $9.10

5.3  Appiication of Sanitary Education Program

In Yine with the approach detailed in the Main Report the followmg specific suggestions
have been made for sanitary education in Bichena, These take into account the findings of
the field survey work.

Bichena has & low level of health awareness In comparison with other towns in the Study.
Despite this, sanitary behavlors are average, The impression was that sanitary education
reaching everyone in Bichena would not be easy, as most people seemed to be active and
out of the house during the days, leaving only the Infirm and the elderly at home. Support
- for existing health education and a widening of the remit to include sanitary education
through the Churches and Mosque will help, Strengthening coordination links with all -
concerned authorlties by the setting up a Health/Sanitation Committee will also help. A
budget will also be needed for sanitary education work in the town,

Improvements to be made in the dralnage of stagnant water from areas in the town and the

initlation of a refuse disposal mechanism, will simultaneously lead to improvements in _
sanitary behaviors.
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Table 5.3.1 Sanltary Educauon Pnormcs in Bichena

Priority[Type of Behavior 1Blocks to Improved Practlce

level

%IEH'”__Hﬁfﬁéa_ﬁgier used always Piped water not always available in sufficlent

.igquantities (WSS rzole) and not available when
required by pecople (BSS role} at sites
convenlent for collecticen (WSS role).

High  ISclid waste disposal in Sites not allocated for public waste disposal
covered pits or burned ‘|[sites or not managed strictly {Municipality/

: ‘Woreda) Individuals (homen) must be informed of
where (Municipality/ Woreda) and how to dispose
of waste (CPP/ all)

High  Maste water disposal in Prainage 1nsuff1c1ent and dlsposal into drains
ipits, drains or vegetable mot strictly managed (Municipality/Woreda)
lgardens Individuals (women}) must be informed of where to

dispose waste water (Municipality/Woreda) and
shown safe disposal techniques {CPP/all)

Medium- Handwashing with soap Personal hygiene (all} made more easy by making

High after defecation? access to water and soap/ash nearer to the

lattrine {women's role} and by improving the
status ‘of the improved béhavior {all)

Medium- [Handwashing with soap Personal hygiene (women and girls roles) made

High after handling children's |easier by improving access to water and soap/
stools* ash nearer to latrine (women) and improving the

‘ _ Istatus of such behavior {all}
" Medium- [Kitchen utensils kept off Domestic hyglene (women) although facilltated by

High the floor ' shelf or similar available in kitchen te keep

: : utensils on (women/ men) Construction of such
‘ shelves to be promoted (CPP}
Medium- ' JLatrine coverage for all Latrines to be built and malntalned

{ High : households* ‘ {Public-Municipality/Woreda) and
{Community/private latrines-WSS/CPP/All made
easier with examples of 1ow cost-latrines and

"lleans {WS3))

. Medium- Latrlne use by all members Where there is a latrine, not all {chlldren) of

High of household?* the household members use it. Use by all famlly

: Rembers should be encouraged and status of

latrine users promoted (CPP/all)

Medium- |Sanitary disposal of Small children should be encouraged to use the

High children's excreta* ‘{latrine as soon as they are able {all family

: : -members) Clearing up of children's excreta
(women and girls role) must be encouraged and
status of latrine users promoted (CPP/all})

Medium~ Water scoop kept off the Domestic hygiene (women} although facilitated by |

Low floor Ishelf or similar available in kitchen to keep

utensils on {women/ men} Construction of such
shelves to be promoted {CPP)

Medium— |Fly Control Related to solid and 11qu1d waste diéﬁbgal and

Low excreta disposal {(Municipality/Wokeda /All role)

Behaviors like covering of food and water pots
during storage should te maintained (CPP/All)

L - * ngh Prlorlty for low income househslds

7** H1gh Priorlty for Muslim households -
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Chapter 6  Reinforcement of Organization

It is édvi_sed to refer to Table 6.1:1 and Figure 6.1.1 when you read this section.

6.1 Comprehensive Organization and Management

The péoductlon of water will increase markedly under the proposed plan from 101 m®/day
in 1895 to 420 m*/day in 2000, 767 m®/day in 2005 and 1,427 m*/day {n 2010.

In Hine with it, the organizational structure will be enlarged, new functions will be added
and the number of employees will be increased.

Basleally the number of employees in the target years was estimated dividing water
production by water production per employee, In estimating water production per
employee, labor efficiency resulting from a greater production was assumed, It is
proposed that sanitation functions be introduced in the organization of WSS from 2000 on.
1t means that more manpower will be required.

In adding sanitation functions to WSS the full name of WSS will be changed to Water Supply
‘and Sanitation Service. But, the abbreviated name will be WSS as has been the case,

Consldering theiabove factors, it Is proposed that the number of employees will increase
from 20 in 1995 to 25 in 2000, 31 in 2005 and 43 in 2010.

The organizational structure will get enlarged and more diversified. The vitimate
organizationsl structure of WSS is shown in Figure 6.1.1. :

As it shows, the organizational structure of WSS will be basically composed of 7 elements:
Manager, Internal Audit, Customer Services, Administration _Service; Financlal Service,
Technical Service and Sanitary Service, These are a skeletal structure or fundamental
requirements of water supply and sanitation services. The functions of the last four big
Services will get more diversificd as years go by In accordance with greater water
production, :

6.2  Organization and Management of Water Supply

The number of personnel for watér supply functions of WSS will be 23, 28 and 39 in 2000,
2005 and 2010 respectively.

Personnel for Administmtlon,' Pinanclal and Technleal Services will be basleally distributed
“in such a way that thelr respective shares will be 30%, 35% and 35%.

A brlef explanation on the ultimate organizational structure and functions will be glven
below! E 4 :
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The objectives of water supply functions of WSS are to supply sufficient ﬁip’ed water on _
one hand and to financlally stand on its own feet, In this regard Customer Services and
Internal Audit are typleal functions of WSS. Besides them there will be three major
Services, o

Administration Service Is composed of General Administration. Personnel, Storage and
Legal Sections. General Administration Section will be in charge of secretarial/clerical
work. Guards and sweépers also belong to this section, - Personnel Seetion will be in eharge
of recruitment, assignment and training of personnel, and remuneration. Storage and
purchasing of materlals and supplles will be doné in Storage Section, Such matters as
complaints and penalties can be taken care of by Lega! Section, :

Financial Service controls Budgeting, Accounting, Financlal Management and Operation
Seectlons, Annual and monthly budget of income and expenditures will be prepared in’
Budgeting Section, Monthly and annual accounting of expenditures and income will be -
performed in Accounting Section. Finanoia] Management Section mekes: anslysis and
evaluation of financlal performances, Operation Section is in charge of meter reading, -
billing and collection, and cash water selling.

Technical Service covers Technleal Records, Operatlon and Maintenance, Inspection snd
Work Sectlons, and Wotkshop. - Records of equipment and supplies such as acquired dates,
number, plans, dimension, breakdowns and repafrs will be kept in Technieal Records
Sectlon. Operation and maintenance of pumping stations, reservoirs, pipelines, publie
fountains, ete. will be taken care of by the section of the same name. Inspection of the
above-mentloned facilities will be regularly done by the section of the same name.
Repairing and manufacturing belong to Workshop. Works Sectlon is ‘in - ¢harge of
rehabllitation/replacement/construction of facilities.

The number of personnel to be assigned by position/function in 2000, 2005 and 2010 is
shown in the latter half of Table 6.1,1, '

6.3  Organlzation and Managemént of Sanitation

The number of personnel for sanitation funetions of WSS will be 2, 3 end 4 in 2000, 2005
and 2010 respectively,

A brief explanation on the ultimate organizational structure and functions will be given
" belowt

An independent department called Sanitation Service wlll be Introduced. The Servlce will
be comprized of Publie Relatlons, Loan Service and Maintenanee Sections.

Public Relations Sectlon will be in eharge of the provis!on of Information and public
relatlons services to help people to install septle tank toiléts and dry pit-latrines.: Loan
Service Section will provide loan/subsldy to elients for the instaliation of septie tank
tollets and keep related records. Malntenance Seectfon wilt have & vacuum truek to
regularly empty tollets and will regularly clean and maintain dralhages,

6-2



The number of pers.'onnél to be asslgned by position/function in 2000, 2005 and 201¢ is
shown In the latter half of Table 6.1,1,

Table 6.1.1 Personnel Requirements

1, Total No. of Personnel

Item 1995 2000 2005 2010
1. Total Production of Water (m®/day) 101 420 767 1,427
2. Water Production per Worker 5.1 20 30 40
{m®/day/worker)

3. Coefficlent 1 1.1 1.1 Chl
4. No. of Personne! 20 23 28 39
5. Addlitional Personnel for Sanitation ¢ 2 3 4
§. Pinal No. of Personnel 20 25 31 43
2. Breakdown of Personnel by Position/Function

| Positions/Functions 1995 2000 2005 2010
1. Manager 1 1 1

2. Customer Services _ 0 0 0

3. Internal Audit 0 0 1

4, Administration Service

1) Head . 1 0 0 1

2) General Administration Section

Secretaries/Typists/Clerks 2 1 1 1
" (uards ] 5 6 ]
Sweepers/Janitors 1 0 0 0
Drivers 0 0 0 H
* Sub-Total 8 8 7 8
3) Personnel Section |
Recruitment and Assignment 0 9 0 1
Training 0 0 0 0
Remuneration 0 0 0 0
Sub-Total 0 0 0 1
4) Storage Section _ _
Store Keepers _ 1 i 1 1
Purchase of Materlals/Supplies 0 0 0 0
Sub-Total 1 1 1 1
5) Legal Section 9 0 0 0
Total 10 (i 8 11

6-3



2. Breakdown of Personnel by Positlon/Functlon (Continued)

Positions/Funetions

1995

- 2000

2005

12010

5.
1)
2)
3)

4}

5)

8.

1)
3)

Finanelal Service

Head

Budgeting Sectlon
Accounting Section
Accountsants
Cashlers/Treasurers
Sub-Totsal

Finaneclal Management Section
Financial Analysts
Operatlon Sectlon

Meter Réaders

Bill Distributors/Collectors
Water Sellers

Sub-Total

Total

Technieal Service

Hesad

Technical Records Section

Ope;ration and Maintenance Sectlon

Mechanles
Etectriclans

- Motor Operators
. Plumbers
Sub-Total

4)

Inspection Section _
Water Meter Techniclans
Leakage Detectors :
Water Quality Analysts

" Sub-Total

5)
6)

"1)
2}

Workshop
Works Sectlon

~ Contracting
' Designing/Drafting .
" Sub-Total

Total

Sanitaery Service

Public Relations Seetion
Loan Service Section
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2. Breakdown of Personnel by Positlon/Funetion (Continued)

: Positlons/Punctlons 1995 2000 2005 2010
3} Maintenance Section | '

" Technlcians 0 0 0 1
Drivers 0 0 1 1
Sub-Total (1 0 1 2
Total 0 2 3 4
Grand-Total 20 25 31 8

I.I\—Ianager, WSS
Internal Customer
Audit | Services
Administration Pinancial Technical Sanitary
. | Service -} Bervice Service Service
General ' Technical Public
—— Administration | - lsaudtgietlng; -—1{Rec¢ords — Relations
Sectlon | mection Section Section |
Ta. 0 eration ahd i1 |Loan
Personnel |3 Accounting | | | M[;intenanee -—{Service
Sectlon Sectlon - Section |section
Financial ' - | ST
[ | gtox;?ge | Management lsnsptt:ctlon ] glqiatenancelJ
ection Section ection : ectlon
| | Legal || Operation |- | Workshop
Sectlon Section
| | Works
Section

Figure 6.1,1 Proposed Model Organization Set-up of WSS

" 8-5



8.4 Comniunlty Building / Parilé!p‘at!on and WID

Based on the spproach outlined In the Main _Report and with reference to the f!nding_s of
the field survey, the following recommendations have been outlined. They are specificatly
relating to Bichena with reference to community bullding and WID;

- The water supply situation in Bichena was serious. The project should make piped
water avallable each day In adequate quantities at all water points. Additional
publie fountains to be constructed In areas where the piped supply does not reach at
present. These could be community managed and could be constructed with labor
and money contributions from the reciplent communities. This would develop a
sense of ownership towards the facility and initinte the community development
process. Some private conneetions with adequate service time could be supplied to
those who can afford them,

- Public latrines (not pour fiush) to be opened with public shower in the center of
town. The shower should provide some income to pay for a eleaner of the latrine
and also to provide some capital for community development Initiatives, e.g. for
community enterteinment or for income generation schemes,

- Community latrines mostly: with water for handwashing should be built in areas
where people are llving in rented Kebele housing with priorities given to poorest
members of the community. Again the community management of these faeilities
will strengthen the sense of community and Initiate further development activities,
Loans could be made available for people to' construct simple private household
latrines,

- The sanitation program will need to be supported with some enforcement by the
‘ Authorlties, in partlcular the Municipality and the Sanitarlans. This activity should
be done in a sympathetie manner taking account of the blocks certain individuals
and groups may have to prevent them from conforming. These may be those

~ Christians in the lowest Income groups.
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Chapter 7  Project Evaluation

7.1  Beconomlc Bvaluation

7.1.1 - Beonomle Benefits

(1) General

There are two major benefits deriving from the implementation of the Project.

One Is the time benefit. Under the present circumstances people in the eleven centers
more or less go to the far-away springs/rivers and/or public fountains every day to feteh
water. The time spent in such a way eomes to an enorinous amount when it is aggregated
as an annual total for the whole town.

If the Project is implemented, less people wiil go to the above-mentioned water sources as
" more people will use house connections or yard connections. That is to say, the time for

water fetching will be greatly reduced.

The JICA Study Team calculated the time to be reduced annually for the whole town in the
future years under the "with project” conditions. ' :

Eventually, the team converted the time into financial terms. This is the time benefit.
Another Is the reduction of water-borne diseases, When the Project is implemented, more
people will have an access to elean piped water. It will reduce the opportunities for them

to get in touch with contaminated water and contract such ‘diseases as dlarrhes, dysentery,
typhold and scabies. ‘

However, how many such cases will be reduced is very hard to estimate. Therefore, the
team just wants to remind people that such an important benefit will be realized in the
"with project” case. ‘

(2) Csleulation of Economic Benefits

How the above-mentloned time benefit was caleulated is summarized below:

As a result of the soclo-economie questionnaire survey eondueted by JICA, the following
information was collected:

 Users Time spent at & t'lme' ‘D'aily frequency No. of persons at a

_ (min.) (times) time
Publie fountains 174 2.1 1.3
Springs/rivers ) - 150 _ 1.5 1.4

If the number of households using publie fountains and the number of households using
springsfrivers is estimated in both the "without project" and "with projeet" eases in the



target years, one can work out the totsal time spent fetch[ng water evcry year In both
cases by utilizing the above tabulated information.

The respective number of households using the above two water sources in the "wlth
project" case was estimated based on the service population projection in the other
chaptier, The respective number of such households in the "wlithout project" case was
caleulated on the assumption that piped water users will increase by 2% every year,

The_n, the difference in the aggregated annuel water-fetehing time between the two cases
was calculated for each year,

Pinally, such a time was converted Into financlal terms by using the following information:

Monthly household Family size Waking hours  * Time value per

income (birr) {persons) in a day hour (birr}
A B C D=A/30/B/C
324 6.2 16 ' 0.1089

The results are shown in Table 7.1.1,
" 7.1.2 Cost
The ¢ost can be divided Into capital cost and operation snd maintenance (O & M) eost,

' Capltal cost is huge compared to the economic benefits resulting from the reduction of
- water fetching time. If one could quantitavely incorporate the subdual of water-borne
- diseases, benefit related to WID and multiplier economic effect Into benefits, then one
"could consider the total cost including capital cost. But, the reality is such that one
conslders O & M cost - actually, a part of it - only for the sake of convenience.

O & M cost consists of electrlc'cos-t,‘fuel éost, disinfection cost, pérs'onnel cost,
installation cost of connections, purchase cost of water meters and other cost. (For more

detalls refer to 4.5.) It was estimated as an annual recurrent cost for future years,

It turned out that the whole O & M cost is too large In comparison with the above benefits.
Eventusally, personnel cost was pleked up, representing O & M cost.

The personnel'cost used here is the I_nereméntal one, tﬁa_t is to say, the difference between
the personnel cost in the " with profect " case and the personnel cost in the " without
project " case.

(3) Economic Evaluation

Based on the data calculated in the above-mentioned way, cost benefit streams were
prepared as shown In Table 7.1.2.
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As'it shows, the cumulative cost and benefits for 30 years come to 4,511 thousand bite and
" 15,175 thousand birr respectively. It means benefits are 336% of cost at the discount rate

of zero.

That is to say, the cumulative benefits of the reduction of water fetching time for 30
years are 3.36 times as great as the cumulative personnel cost of WSS at 0 opportunity

cost.

It _ls to be noted that time benefit resulting from project implementation Is substantlal,
coming to more than triple the personnel cost of WSS,
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7.2 Fingnélal Evaluation

?.ﬁ.i Caleuiaéion of FIRR

Regarding detailed Information on revenues and cost, refer to Section 4.5.
{1 Initial Cost

It was assumed [nitially that 'i‘ne central government would provide subsidy to the Bichena
WSS amounting to 90% of initlal cost. :

It is to be noted that the cost related to the construetion of accommodation facilities as
well as WSSD's management is not included in the above initial cost.

Based on the revenués and cost estimated in S_eétion 4.5 under such an assumption, cost
benefit streams were prepared for the 30 years starting in 1996,

Using them, finanelal internal rate of return (FIRR) was calculated.: As a result, ii worked
out to 6.9%.

The value is judged to be a little too high in consideration of the nature and objective of
the Project. :

it is important for the central government to be paid back initlal cost as much as possible,
thus lessening its budgetary burden,

After repeated simulatlon, it was finally declded that the subsldy ratio of initial cost’ -
would be 65%. : :

(2) Fingl Results

Under the above-mentioned subsidy conditions, cost benefit stréams were ‘prepaﬁed as
shown in table 7.2.1, : .-

Using the streams, FIRR was calculated. As a result, the value of 3.8% was obtained.

The value exceeds 1%, which is the assumed interest rate of external loan by 2.8%. It is
judged to be sufficlently and reasonably high consldering the nature and objective of the
Project. -

7.2.2 Senéitlvlty Analysis

" To see how the value will be affected under different eircumstances, sensitivity analysis
was conducted. The eonditions and results are shown belows
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- Difference from

Itern Conditions Restlts " Base Case’
1. Case 1 Benefits 1 -10% FIRR: 2.4% -1.4%
2. Case 2 Inltiat Cost : +10% FIRRt 3.1% ~-0.7%
3. Case 3 Progress of : 1997=70% FIRR: 3.9% +0.1%
Construetion  1998=30% |
4, Case 4 Progress of @ 1998=70% FIRR: 2.9% -0.9% |

Construction 1999=30% }

In Cases 3 and 4 detall design will be done In 1996 and 1997 respectively.

As the table shows, the value of FIRR Is robust enough by maintaining the level 6f thickiy
more than 1% under adverse circumstances conceivable.

“Case wise, the shortage of revenues will d_eai the strongest negative impactz on the
financial féasibility of the Project, followed by the delayed progress .of works and, tl.len,.b
cost overrun, while earlier completion of works will raise the fessibility by a little margin.

Table 7.2.1 Cost Benefit Streams

CC=Capital Costs; OM=0O/M Costs; CS=Costs; BF=Benefits
CF=Cash Flow (=BF - (CS8)

{Unit:thousand birr)

NO. YEAR ce oM cs BF CF
1 1996 576 73 649 35 513
2 1997 3111 74 3185 36 3149
3 1998 3111 76 . 3187 36  -3150
4 1999 0 245 245 213 -31
5 2000 0: 256 256 341 86
6. 2001 0 350 350 425 75
7 2002 0 363 363 489 126
8 2003 0 375 375 552 177
9 2004 0 388 388 616 228
10 2005 0 401 401 680 279
11 2006 0 552 652 834 282
12 2007 244 577 821 959 137
" 13 2008 1223 602 1825 1083  -742
‘14 2008 1223 627 1850 1207 643
15 2010 0 852 652 1331 680
16 2011 0 378 379 1267 888
17 2012 13 379 391 1267 876
18 2013 13 379 391 1267 876
19 2014 0 379 379 1267 888
20 2015 0 379 379 1267 888
21 2016 0 379 379 1267 888
22 2017 0 379 379 1267 888
23 2018 0 379 379 1267 888
24 2019 0 379 379 1287 888
25 2020 0 379 3719 1267 888
26 2021 0 379 379 1267 888
27 2022 0 379 379 1267 888
28 2023 0 379 379 1267 888
29 2024 0 379 379 1267 888
30 2025 0 379 379 1267 888



7.3 'Organizational_ Evatuation _

The existing organizatlonal situation re]ated to water supply and sanitation In-Bichena can
be summed up as follows.

- The WSS of Bichena Is expected to financlally stand on its own feet, But, it Is not
given the power commensurate with financiat independence.

- The WSS of Bichena Is financially deeply in the red. As a result, workers are under-
paid, they have litile supplies and equipment for operation and maintenance and
there Is a shortage of skilléed manpower,

- 'Sanltgtion fuﬁctidns in the WSS of Bichena have been totally neglected. But, the
sanitary situation in the town is such that organizational/institiitionai
countermeasures are urgently required.

- A key for a successful implementation of water supply/sanitation projects lies in
community involvement, It seems that the authorities have not given proper
consideration in this regard.:

- Another key for a successful implementation of water supply/sanitation projects
lies in female participation. It appears that the suthorities have not been properly
- aware of it.

To rectify the above situation, the following organizational/ institutional measures have
been proposed.

- Autonomy Is a trump for a financlaily good performance. "It is essentlal for the WSS
to be institutionally given its own decision-making power regarding the revision of
water tariff, hiring and firing of staff, remuneration; exeécution of small-scale
rehabllitation or new works, purchasing of supplies and equipment, ete., Approval
will be given by the reglonal organization, and It will be reported to the central

- organization,

- The fundamental conditions for any WSS to have a successful financial performance
are to have & sufficlent supply of water on one hand and to have a reasonable level
of water price on the other. Both conditions are hopefully expected to be satisfied
through the Project. If the WSS of Blchena has a successful financial performance

“and its own decislon-making power as well, then the acecompsanyling difficulties such
as low remuneration, shortage of skilled manpower and little avaitability of
“equipment and supplies will be eventually overcome.

- The organization related to senltation will be newly established in the
organizational set-up of WSS after the Phase 1 Project Is completed in 1998, It will
perform loan service and promotion activities regarding the installatfon of
sanitatlon facilities.

-1



- Sanitary/Health Committee will be organized in the town, The menibers will be
composed of representatlves from schools, hospitals, Weroda couneil, municipality,
the bank, dentral and reglonal water supply organizations, WSS and community.  The
chairman will be elected from Weroda council, Theé major objéctive of the
committee Is coordinating and unifying the related activitles so that sanitary
awareness of the townspeople and the instsllation of sanitation facllities will be
effectively promoted,

- Public fountalns to be newly constructed in future will be managed by the
community if people are overwhelmingly in favor of it, According to the socio-
economic questlonnaire survey conducted by JICA, they strongly side with if.
People will freed from the frustrations and constraints they experience every day
today in connection with the opening hours, breakdowns and repairs, water tariff,
ete. The community will have declsion-making power In financial, personnel and
technical terms subject to WSS's approval. The community Is expected fo
finanelally stand on its own feet.

- Construction of community toilets will be promoted. Finaneial resources may come
from the community itself or other sources. Sanitary/Health Committee and WSS
will assist In the acquisition of fund. A strict financial management of the toilet
will be required. The maintenance and operation, payment and collection of the
user charge, the decision on user eharge, ete. will be totally in: the hend of the
community.  Sanitary/Health Committee and WSS will be always ready for helping
the community in this regard.

- It is also proposed that the femsle participation ratlo in the workforce of WSS, the
community managed public fountain and the community tollet be more than 50%.

7.4  Technologleal Evaluation

‘The proposed water supply system is composed of relatively simple facllities, those of
~which are not quite different from existing ones, Although new material made of
‘fiberglass reinforced plastie is to be Introduced into such work as well casing, the light
material could faellitate the construction work very smoothly. The material Is also
expected to be long iife-span comparing to other conventlonal material, thus maintenance
and renewal cost could be reduced In the long run, :

In the Project, two and another two number of boreholes are newly required in years of
2005 and 2010 and those including existing ones are located with certain distance from
each other or sometimes away from another. Therefore, mobllization is due required for
the daily operation of those boreholes. In this regard, transportation must be strengthened:
by means of vehiete or motorbike, otherwise well attendant is additionally required in the
nuinber, :
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