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PREFACR

This is the Peasibility Study Report for Dupti presenting the results of the Study on Eleven
Centers Water Supply and Sanitation (the Study)} carried out in accordance with the Scope
of Work agreed upon between the Government of Pederal Democratic Republie of Ethiopla
(GOR) through the Water Supply and Sewerage Agency {(WSSA) of the Minisiry of Natural
' Resources Development and Environmental Protection (MNRDEP), which was recently
reorganized Water Supply and Sewerage Service Department {WSSD) under Ministry 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 feasibility study on the water supply
system in order to improve living condition of the population in the Study area by
enhancing the level of the water supply services in terms of water quantity, water quality
and its accessibility, 2) to formulate a plan for sanitary education and the diffusion of
sanitary facilities in order to raise peoples' 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 managerlal aspects of water supply
services.

The Study hed been conducted over a two (2) Japanese fiscal year-period from 1994/95 to
1985/96 and divided into two'(2) phases. The Phase I study was conducted between
Decernber 1994 and March 1995, and Phase 11 was c¢onducted between May 1995 and
Pebruary 1996 , for a total study period of 15 months durmg which three (3) times of visit
to Ethiopra were made, -

The survey items and major activitles are meteo- hydrological survey, geo- -electrie
prospecting (GEP) survey, water quality, water use condition, samtary and health condition
and people's awareness, social background, socio-economy,: initiai environmental
examination (IRE), environmental impact assessment (EIA), 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 with the diffusion program, set-up and strengthening of organization, and
steengthening of operation and management. '

_ The Study Team exténds heartlest thanks to WSSD especially those assigned counterparts
for their close cooperation and hard work in both office and the field, and the officers of
related agencles of Japan,
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General Deseription of Current Condition in Dupti

Items

" Description

Administratlion

Afar Reglon, Zone 1, No. of Kebele : 2

Residents

Total population : 14,737 (9.2 persons/ha)

Average Tamily size: 4,5 persons

Amhara ¢ 83% Oromo 3%

Tigre ¢ 6% Christians : 42% (1 church)
Afar T 6% Moslems : -58% {4 mosques)

Educational Conditions

Kinder Elementary Junior & Senlor

garden schoot highs. - highs,
No. of school - 0 5 1
No. of teachers 0 ' 38 43
No. of students 0 1844 1338 _
Medical Conditions Hospital : 1 Doctor 1 -
Health center ¢ - Nurse
Health elinic. ¢ 1

Ecdnomic Conditions

Hotels/restaurants : 331 Shops ¢ 764
Coftage industry ¢ 10

Average monthly household income  : 334 birr

Water Supply Condition

The source of WSS Borehole (2)

Major other sources  : River _
Domestic consumption : 114.8 cum/day { 17.4 Ipcd)
Other consumption :  21.4 eum/fday (totsl 136.2)
Water service coverage: 45%

House connection ! lped ( 0%, 1.5 birc/cum)

Yard connectlon : 61,0 Iped ( 5%, 1.5 bire/cum)
Neighbors 1 20.2 lped (15%, 1.5(1.7) birc/eum)
Public fountain : 5.8 lped (25%, 1.25(2.1) birr/cum)

¢

~ | Sanitary Condition

Septic toilet 1 5/100HH
Dry pit toilet :  83/100HH
Community tollet ¢  9/106HH
Open field +  3/100HH

Tollet econdition ¢ Most pit latrines need to be improved.

Sullage disposal site : No allocated and vacuum track is
required, _

:+ No existed except along main road.
Poorly maintained.

Drainage facilities

People's Health Awareness’

Group awareness : 75%
| and Needs Diarrhea awareness : 72%
' ORS awareness _ t 35% -
Sanitary behaviors score ¢ 1035/1600 (65%)
_ Needs ¢ Adeguate Water, Upgraded Latrine
Remarks 1. Water charge in bracket is actually paid,

2. HH means "household,

3. ORS means Oral Rehydration Solution,

4, Water quality is not acceptable in terms of chloride,
niteate, fluoride and sulfate, '




Projcct Deserlption of Dupti

Items _ Deseription
Project Title Eieven Centers Water Supply and Sanitation
Executing Agency Water Supply and Sewerage Service Depart ment(WSSD)

Objectives

To supply domestic water which meets people's demand and
to improve sanitary condition in the center,

Population Pro]ected

in 1995 3000 2005 2010
14,737 (5.9%) 18,809 (4.5%) 23,439 (4.0%) 28,517

_ Water Demand Projected

in 1995% 2000 2005 2010

in cum/day Domestle : 115 397 841 1.8386
Non Domestic : 21 132 184 253
Losses 3 1) 59 140 333
Total : 182 588 1,164 2,222

Dimensibns of Water
Supply System

Target Service Coverage: 100%( 45% at present}

Target Year of 2005
Shallow Wells
Rising Main

2 (37m)
4150 (2.1km)
4100 (0.5%m)

*
*
*
.

Booster of Rising : —

Reserveir : 360m3({180x2)

Distribution ¢300(350m},¢200(515m),¢150(1 285m),
¢100(650m},¢75{4 410m),456(10,576m)

Hooster of Dist'n t ¢300mm,Q=2,0m3 /mm,ﬂ 34.0m

| Target Year of 2010

~‘Water source t Shallow Well 2 -
_ Rising Mein . 14100(1, 00xm) #75(0.8km)

Water Tarlff Structure &
Accounting System '

Introduction of Progressive Water Tarlff**
HC: 3.26 birr/m3,YC: 2.03 birr/m3,PP: 1,61 birr/m3
Introduction of Double Accounting System

Plan of Sanltary Facllities
Improvement

Construction of 3 public tollets and facilitation of other
type toilets.

Provision of toilet emptying system.

Maintenance of main drainage and construction of
supplemental dealnages.

Pacllitation of waste water disposal pit and dry solid waste
disposal system,

Plan of _Sanitarj Educhtlo_n
and Implementation
Program

Utilization of sanitary education manusl and video. _
Application of sanitary education priorities(see report}.
Set-up of Sanitary/Health Committee.

Assignment of Community Partieipation Promoter.

Organization Set-up

Strengthening of Planning & Project Department of MWR
and relstionship among central, regional and town.

WSS to be composed of Administration, Pinancial,
Technical and Sanitary Service, and manpower to be 42 in
2005 and - 54 in 2010,

Remarks

*  Actual Consumption
** Water Tarlff for Industry and lnstitutlon Is same as
Hbs‘







Composition of the Report
Report
"Executlve Summary
Main Report (Velume 1) _
Peasibility Report (Volume II-1 to H-XI)
Appendixes {Volume II-I to [1I-X1)
Others
Operation and Maintenance Manual
Sanitary Education Manual
Sanitary Education Video {titled Simple Steps... for Better Health)
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ABBREVIATIONS

[ORGANIZATION]

AfDB or ADB - African Development Bank

AfDF or ADE - African Development Fund

AWTI - Arba-Minch Water Technology Institute

CIDA - Canadian International Development Agency

CPPS - Community Participation Promotion Services
'CSA - Central Statistical Authority

ERLPA - Ethiopian Rleectrie Light and Power Authority

RIGS - Ethiopian institute for Geological Survey

EMA - Ethiopian Mapping Authority

EPD - Environmental Protection Department

GOER or TGE - Transitional Government of Ethiopia

GOJ ~ Government of Japan

IBRD - International Bank for Reconstruction Development {The World Bank)
JICA - Japan Intecnational Cooperation Agency

KRW - Kreditanstalt fur Wieéderauvfbau

MEDP - Ministry of Economie Development Planning

MEEC - Ministry of External Economic Cooperation

MNRDEP - Ministry of Natural Resources Development and Environmental

Protection

MOA - Ministry of Agriculture

MOH - Ministey of Health

MPI - Master Plan Institute

MPWUDH - Ministry of Public Works and Urban Development &nd Housing
MWR - Ministry of Water Resources

NMA - - National Meteorological Authomty

- NMSA - National Meteorological Service Agency
- NGO - - Non-Governmental Organization .

NRDPEPB - Natural Resources Development & Environmental Protectlon Bureau
PWUDB - Publie Works and Urban Development Bureau

REA - Regional Education Authority

REWA - Revolutional Ethiopian Women Association

RRC - Relief and Rehabilitation Commission

UN - United Nations

UNDP - United Nations Development Program

UNICEF ~ United Nations Children's Fund -

TADE - Tendaho Agricultural Development Enterprise

WAB - Women's Affairs Bureau

WHO - World Health Organization

WRDA - Water Resources Development Authority

WSS ~ Water Supply Service

WSSA - Water Supply and Sewerage Agency
“WSSD - Water Supply and Sewerage Service Department (former WSSA)
WWCE - Water Works Construction Enterprise

WWDE - Water Well Drilling Enterprise



[OTHERS]:
BOP
CPP
DCH
Dia
DWL
EB
E.C.
ERRP
EiA
EIRR
FIRR
FRP
GDP
" GNP

GS

HC

IEE

Iped

Ifs
m.asl
mg/l
"ND or DN
NP or PN
O&M
pa

' PC
~ PForP.F.
- om
. PCM
. PDM
PVC
SWL
TB
TOR
- USD
¢ YES
WID

o yC

- Balance of Payment

- Duectile Cast Iron

- Diameter

- Dynamic Water Level

- Rthiopian Bier {Birr or birr)
- Ethiopian Calender

- Environmental Impact Assessment
- Economic Internal Rate of Return
- Financial Internal Rate of Return
- PRiberglass Reinforéed Plastic

- @Gross Domestie Product

- @Gross National Product

- @Galvanized Steel

- Household Connection

- Initial Environmental Examination

- liters per capita per day

- liters per second

- méters above mean sea level
- milligram per liter

- nominal diameter

- nominsl pressure

- Qperation and Maintenance
- per annum

- Private Connection

- Public Fountain

- per month

- Project Cycle Management
- Project Design Matrix

- polyvinyl chloride.

- Static Water Level

- Tuberculosis

- Terms of Reference

- United States Dollar

=~ Vertica! Blectric Sounding
-~ Women in Development

" Exchange Rate

1 US Dollar

1 US Dollar

1 Birr

11

- Yard Connection

6.3 Birr
24.5 Yen

'15.0 Yen

Community Partleipation Promoters

Ethiopian Relief and Rehabilitation Programme .



GLOSSARY

Belg - Short & moderate rain in spring, autumn or winter

Birr, Br - Ethiopian currency unit

Debo - Small association in rural area to work collectively in farm
Eder - Community organization for soelal oceasions & social problems
Kebele - Smallest unit of administration

Keremt - long & heavy rain in summer

Kinl - Region (a group of zones)

Shet - Stream

Wenz - River

Woreda - An administrative sub-distriet (also referred to as Wereda)
Zone - A group of Weredas

Note: There is, 85 yet, no standardized spelling of Ethiépian words writlen in Roman
Letters and based on English phoneties. 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 Ethioplan po'pulatlbn do not have adequate and safe access to potable water
supplies or sanitation facilities, leaving people vulnerable to water-borne and sanitation-
related Infeetious diseases.

In 1994, only 26 % of the total population and 18 % of the rural population were estimated
to have access to potable water, Consequently, the majority 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 population have
access to adequate refuse disposal systems.

Surveys of morbidity patterns and levels have polnted the consequience to the effects of
poor water supply and hygiene practlce, and unsanitary exereta disposal. Addressing
health problems through water supply angd sanitation activities Is evident.

In Dupti, water service coverage Is 45 % only and the water consumption per capita per
day Is extremely low with the amount of 17.4 Iped. Water quality of the sources is not
accepted with reference to WHO drinking water guideline in terms of some physico-
chemical aspects, and many faecal coliforms have been detected In samples collected from
connections and household contalners. ' This means the contamination Is expected in such
ways of through cross-connectlons, leaking and back-siphonage assoclated with aged
facilities.

Although tollet coverage shows very high figure of 93 %, thosc toilets are mostly ill-

maintained and poorly designed/constructed in terms of ventilation and emptying, thus the

majority of the population dispose off their body waste in open field. Also, sullage disposal

sites are not prepared, making difficult to dlspose of emptied ones. Dralnage facllities are -
not well constructed except ones along main road, constructed by road authorlty.' And,

even the drainage along main road i{s not well malintained, aecompanylng blockade by

garbage or refuse disposal,

In view of the above situatlon, the Government of Ethiopia (GOR) put priority on the
Eleven Centers Water Supply and Sanitation among 230 rural centers listed in the National
Development Plan (ERRP 1993-95), Duptl Is the one, located in Afar Region, among the .
Eleven  Centers slong with Mille, ‘Bati, Nefas Mewcha, Debre Tabor, Werota, Aykel,
Chagnl, Bure, Bichensa and Dejen as shown on the attached Location Map.

1,2 - Overall Progress of the Study

The Team arrived in Fthlopla on January 5, 1995 and submitted the Inception Report to
Water Supply and Sewerage Service Department (WSSD), Both parties had discussed and

confirmed the plan of approach, plan of operation, schedule of the Study, undertakings of
. the both parties and other related matters. Follow!ng the conflrmatlon, the Team -
"~ Immediately commenced the Phase I survey/study : :



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
gll Bleven Centers had been carrled out throughout the month of January by the Team
members and thelr counterparts, The survey was conducted to recognize the overall
situation of the centers, glve common understandings among the members, and identify the
centers to be studied in Phase 1 and Phase II respectively. Dupti was selected for the
detalled survey during Phase [, The survey ltems and major activitles are described below:

Meteorologieal and h’ydrologica] survey had been eondueted through the aerial photographs,
topographical maps, related rainfall/river discharge data collected, and further field
observation In order to understand the drainage and recharge systems of the Study area.

For the geological part; geo-electrle prospecting (GEP) survey had been conducted to
identify the hydrogeological condition to be required for designing water supply systems,
The 25 points at each center had been prospected with & maximum depth of 150 meters.

Water quality of the existing water sources and surface water had been examined in terms
of physico-chemical characteristics, The analysis items and procedure were made in
sceordance with WHO: drinking water quslity guidelines. Also water samples had been
undertaken for bacteriologieal tests, which were collected from the water sources, publie

fountains, private connections and household containers in order to identify the place of
~ contamination.

" Topographie survey had been made along the existing water supply transmission lnes and
distribution lines through the reservoirs. Also, proposed water supply distribution lines,
~which start at prospective water source(s) Identified by GEP, had been sucveyed.

“Survey on water use condition had been conducted by filling-out questionnaire form{s) at

100 households as well as schools, institutions, industeles, hotels and restaurants in each

~¢enter, A census for water coﬁsumptionha_d also been carried out in all areas being

_supplied with piped 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 conducted at the above 100 households,
and sanitary facllitles such as the type of tollet, condition of facility and utilization,
treatment of dejecta/exeretion and situation of solld wastes disposal had been observed.

Survey of soclal background aims at minimizing the possible negative effeets which may be
expected on the soclety and the people. The survey had been carried out by the same 100-
household-interviews, questioning key informants such as Wereds, Kebele, school teachers,’
health workers and other community leaders, and meetings with varlous foeused groups.

Soclo-economle survey had been conducted with 100-household-interviews as well as
questioning key organizations and Institutions. . This survey clarifies household level
economy and finanelal condition -of those organizatlons/institutlons, contributing- to
introduction of affordable water taviff system snd sound account of WSS,
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Initial environmental examination (IEE) had been carried out on all Eleven Centers during
reconnalssance and Phase I surveys. As a result of IEE conducted in Phase I, detailed
environmentatl survey had been carried out during Phase Il survey in accordance with the
terms of reference made on IEE. Based on the result of IEX and the detailed
environmental survey, environmental Impaet assessment {EfA) for each center had been
made In paraltel with the project formulation.

Besldes the surveys mentioned above, a sanitary education video titled "Simple
Steps......for Better Health" was firstly produced in this water & health sector of Ethlopia
with different languages as Amharie, Afar and English,

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

After returning to Japan, the Team started Home Work In Japan to finalize the project
formulation based on the concept mentioned 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 Natural Condition
2,1  Meteorology and Hydrology

Dupti is located along Awash river in its delta. There are no other rlvers in this area
except for intermittent rivers (Wadis).

Dupti has a méeteorological station of National Meteorological Service Agency (NMSA) and
a river gauging station of WRDA., Awash river at Tendaho has a catchment area of 66,308
km®*. See Figure 2,1.1 for the locations and the watershed around Dupti.

Table 2.1.1 shows the long term monthly mean values of population, potential
evapotranspiration and air temperature obtained from NMSA,

Table 2:1.1 Long Term Monthly Mean Values of Precipitation,
Potential Bvapotranspiratlon and Alr Temperature

Elements Jan, | Feb. | Mar. Apr. | May | June | July | Aug. { Sep. | Oct. | Nov. | Dec. | Annual

P {mm) 49 | 197 [ 289 | 537 | 80 | 10 | 512 | 332 [ 179 | 38 | 33 | 08 | 2264

ETo{mm) 230 220 231 244 256 252 246 241 245 | 252 254 243 2,914

ATeinp.°C} | 250 | 269 | 28.7 | 303 | 325 | 244 334 ) 323 | 320 | 285 265 § 254 | 280

Note: P = Precipitation
ETo = Potential Evapotranspiration
A Temp. = Air Temperature

The distribution of the monthly precipitation through year shows two weakly pronounced
rainy seasons, one in April and the othér in July and August. The monthly potential
evapotransplration reflects hot chmate ranging from 220 mm in February to 256 mm in
May.

‘The month]y mean air temperature ranges from 25.0°C in January to 34.4°C in June,
exceedmg 30°C from April to September. :

Sinee potentiat evapotranspiration exeecds precipitation every month, all the preeipitation
will evaporate. Moreover, there is a thiek silty clay layer above the aguifer which is the
water source of the town water supply, This layer does not allow infiliration of rain water
to the aquifer., It iIs considered that only the rechairging unit for the aquifer is Awash river
and the ground water flow from the highlands.
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2.2 HydrogeOlogy
2,2.1 .Geology

The Dupti plain Is situated in the lower Awash Valley (Tendaho graben) with approximately
70 km long and 30 km wide. The plain dips gently down from the northwest to southeast.
The basaltie lava accompanied with intense voleanie actlvity widely flows out trending to
NW-SE in the Afar depression, The outerops in the vieinity of New Duptl (Addls Ketema)
are highly fissured and broken into blocks as boulder breccias having a brown color due to
the high solar radiation, Underneath the basaltic lava, interbedded layers of voleanic ash,
silt and sand are underlain. In the south of Duptl town (Old Dupti), where is occupled by
the extensive Awash flood plaln, thick and unconsolidated recent alluvial sediments
composed of clay, silt, sand and grave! predominate widely.

As the result of analysis of aerlal photographs and topographleal maps, lineations trending
to NW-SE are extremely remarkable. This direetion is formed by the basaltic lava flow
which coincides the faulting direction of the Afar depression.

2;2,2 Hydrogeology
(1) Groundwater

In Dupti, it is observed that there are nine boreholes drliled, six of them ave in the old
town and the other three are in New Duptl, At present, Borehsole No.2, WRDA Borehole
and RRC Borehole are used to supply water for the town and the Russlan Camp Borehole is
used only for this organization purpose, after all, four boreholes are functionat, The
borehole at the Commereial Bank conipound in New Dupti was abandoned due to its small
yield and Borehole No.1 near the mosque in the ‘old town was abandoned due to sallnlty
problems. Besides, Borehole No.3 drilled up to 128 m depth in the old town with no
locality record was also abandoned due to high temperature and non potable mineralized
water, Two boreholes were drilled !r 1994, They are not operated.yet, but one of them
will be operationsl in near future as the pump has been installed.

According to the lithology data of boreholes available, the top 20-25 m is clayer
sediments, and the underlying layer is gravel and sand with 20-30 m thick which is the
economical aquifer zone, -The pumping test data shows that SWL is 17-20 m below the
- ground surface, the yleld ranges between 3-7 1/s and transmissivity ranges between 370-
700 m?*/day, It is generally sald by the people that the ground water has a saline nature.
As seen about half of the childeen In the town have discolored teeth and the area is loeated
in the rift valley, & high fluoride content is reported.

(2) Other Water Source

The only surface water available In the Duptl area is Awash River. This river carrles a
“huge amount of water. Until some years ago, this water had been utilized as a source for
“the water supply of Tendaho plantation corapound with performing the sedimentatlon and
chemical téeatment, However, epldemic disease prevalled due to the lack of chemicals,
~therefore, it is not utillzed at present.
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' No spring outerap Is observed In the Dupti aréa.

Table 2.2.1 Boreholes In Dupti

BOREHOLE | DEPTH | YIRLD | YEAR
ATION - EMARK
No, | VOCATION| iy | we |pRiLLED REMAR
WSS BH1 0ld Town 66 5.62 .19?6 abanhdoned In Feb,
: o _ 1995.0#1)(#2)
WSS BH2 Old Town 65.5 5,62 1976 productive, supply water
' for Old Town.(#2)
WSS BH3 0Old Town 128 7 1987 | abandoned due to high
temperature.
WSS BH4 Old Town 68.25 6-8 1994 Productive, supply water
for Old Town
WSS BH5 | Old Town 68.25 6-8 1994 | not operated yet.
WRDA BH1 |0ld Town 80 3.6 1988 | productive, supply water
for TADE,
WRDA BH2 |New Town ? ? ? productive, used only for
Russian Camp.
RRC BH1 | New Town 28-30 2 1489 productive, supply water
' for New Town.
BANK B'Hl New Town 36 1 1972 | abandoned due to its smail.
“tyleld.

Note. #1- This borehole was rehabilitated In July 1994,

Even after rehabilitétlon,

water was not elean and hole got empty in 20 minutes of pumping.
- #2~ The lithology of the borehole is shown in ‘Appendices.
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Chapter 3  Present Soclal, Water Supply and Sanitation Condition
3.1  Result of Water Quality Analysis

Water quality analysis has been made In both physico-chemical and bacteriological aspects,
using calorimetrle, volumetric analysis and filtration technigue methods respectively, In
the operational 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 111).

3.1.1 Physico-chemieal aspects

Five (5) samples had been undertaken for physico-chemical test during this Study. Among
those, four {4)'samples are groundwater Including from the source of WSS Borehole No.2
and one {1) sample is surface water colleeted from Awash River. Also, results tested by
Ministey of Health sre referred to in line with those obtained by the Team. The samples
carried out by the ministry are from Borehole No.1 located near a mosque st the eenter of
the town, Borehole No.4 (another source of WSS, sterted funetloning in April 1995), and
- Borehole No.2 same as the borahole tested by the Team,

Those representative constituents, which are above WHO drinking water quality guideline
values, are summarized below. The first five (5) samples were tested by the Team and the -
1gst three (3) samples by the Minlstry of Health. The population of Dupti are served plped
water by the Borehole No.2 and No.4. ‘ .

Table 3,1.1 Summary of Chemical Aspects in Dupti -

Place Sodium  -Iron  Chlorlde Nitrate Fluoride Sulfate ~ Remarks
Borehole No.2 - 220% 2150 040  210% 21 JICA
Russlan camp - 0,13 125.0 1.76 L70%  475.0% - JICA
Tendaho - 001 375.0% 220 134  900.0% JICA
RRC = - 001 -150.0 4.84 1.37 ¢ 500.0¢+  JICA
Awash River - ~0.30 35.0  33.40 1 0.87 15.0 JICcA
Borehole No.1 | 550.8% 0,14  382.9% 88.60*  2.50% 2485 May '93
Borehole No.4 | 347.0* 0,06 269.4*  1.00 1.90*%  141,6
Borehole No.2 | 380.8% 0,24  249.6 2.30 2.10* 178.0 Apr '93
WHO guideline | 200.0 0.30 250.0 . 50.00 = 1,50 = 250.0%*

Note: * The value is above the WHO guideline,
** Value set in 1993 guideline (400 in 1984 guideline).
Borehole No.2 & No.4 are the source of WSS,
nit is mg per ]iter unless otherwise stated,

Although sodium coneentration had not been tested for the samples collected by the Team,
the groundwater indicates high concentratlon of sodium according to the results obtalned
by Mintsiry of health, “The WHO guldeline says there Is some evidence that drinking water
with moderate sodium levels (100mg/l) may be associated with an elevation of blood
- pressure in children, However it is unknown that if the small blood pressure Inereases ave
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significant in terms of the development of early hypertension, = At present, there s
insufficlent evldence to justify a guldeline value for sodlum in water based on health-risk
consideérations. However, it can be ssld that the Intake of sodlum: may be of great
significance for persons suffering from hypertension or congestlve heart fallure.

Iron content of 2.2 mg/l detected for Borehole No.1 is above the guideline value, Although
high iron eontent gives no harmful effect for health,. this causes stain in laundry and
sanitary ware and an undesirable taste in beverages. The presence: of high concentration -
of iron may also lead to deposits in water disteibution plpes and increase maintenance cost,

Three (3) samples from Tendaho Plantation borehole, Borehole No.1 snd No.4 shaw chloride
concentration of 375, 383 and 269 mg/] respectively, which are above the guideline value
of 250 mg/t, High concentration of chlorlde glves an undesirable taste to water and
beverages, and the taste thresholds is experlenced in the range of chlor_ldo fon
concentration of 200 to 300 mg/i.  High concentration of chloride {s also known to be
corrosive to metals in the distribution system, and may suggests the water is salty.
According to the medieal doctor of Tendaho Plantation Hospital, kidney problem probably
associated with the salinity was reported to be ranked at 6th among the top ten diseases In -
the hospital record.

The nitrate concentration in the sample from Borehole No.1 Is 88.60 mg/l, while the WHO
guideline recommends the vatue of 50 mg/l. Since the well is located at almost center of
the town, it is expected that the well is probably contaminated with sewerage and/or body
~disposal discharged from the residentiel area. Although the borehole is not serving for the
population, excessive amount of nitrate in drinking water eauses methsemoglobingemia in
bottle-fed infants in most cases and occasionally in some adults.

Fluorlde problem is well known in Rift Vsalley area. WHO guldeline sets the fluoride value
‘at 1.5 mg/l, and at levels above the 1,5 mgfl, mottling of teeth has been reported very
occasionally. Table 3.1.1 carries such flve (5) samples col]ected from four (4) places with
‘values of between 1, 7 and 2.5 mg/l above the guideline value, each of which are from
‘Borehole No.2, Russian Camp borehole, Rorehole No.1 and Borehole No.4 respeectively. In
‘physical observation carried out in February 1995, between 40 to 50% of children had been
found with mottling of their teeth. Since Dupti is very hot place, thelr water consumption
must be more than that of other centers. This gives more effect of fluoride to the
population and a seheme be introduced to avoid the fluoride problem. On the other hand,
there were much less adults observed with the mottling teeth because they used to drink
Awssh River's water which contains less fluoride as shown in the Table 3.1,1, '

Except Borehole No.1, No.2 and No.4, other three (3) samples of groundwater show high
© conecentration of sulfate; namely 475 mg/l in Russian Camp, 900 mg/1 in Tendeho, and 500
mg/1 In RRC, while the guideline value Is set at 250 mg/l. Sulfate generally has less effect
on taste than chlorides. The taste thresholds vary according to the assoclated cation, and
~ it has been reported to range from 250 for sodlum sulfate to 1,000 mg/l for caleium suifate
(Generally taste impairment Is minimal at levels below 250 mg/1). It is also known fhat
hign sulfate concentration shows laxative effect specislly for new users and children, In
addition, metal corrosion may be increased. ' :
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3.1.2 Bacterlologleal Aspe¢ts

Twenty one (21) samples from three (3) water sources had been undertaken for faeccal
coliforms test.  The sources are borehole No.2, Tendaho plantation borehole and RRC -
borehole. The samples were collected from the water sources, puble fountains, private
connections, household containers and private containers suich as Jerry-can or clay pat.
The results indleate that all samples are contaminated with faecal coliforms, Even the
borehole No.2, which {s one of the major water sources of Dupti, has shown 2 number of
faecal collforms per 100ml. Also, containers employed for fetching and storing water in
household have shown much eontamination In most eases.

The result above indicates that the contamination of the potable water from the source
takes place through poor sanitary condition or presence of leakage of the distribution
scheme and mostly improper handling of the household eontainers with poor awareness of
sanitation of the consumers, -

3.2 Current Wsater Consumption and Demand
3.2.1 Current Water Consumption Production

The data of the production and the billed consimption fdr‘ two years were glven by WSSs
staff and summarized in Table 3.2.1. Teotal consumption and production are given as blow.

Total prcducfion 90,925 m’®
Total consumption - 64,967 m’
" Losses about 29 %

According to those data, the large scale consumers such as commerce connection and .
governmental connection are included In individual connection. - Individual connection
accounted for about 70 % of the total consumption, and public fountaln accounted for
about 30 %. : :

Concerning the consuinption of Indlvidusl connection, there is no large variation due to
seasonal change. On the other hand, It seems that the consumption of publie fountain
varies seasonsally.

3.2.2 -Water Users
According to the Wate'r consumptibn census conducted by the Team, it was found that the
population served by the currently operated systems, l.e. WSS borehole #2, Tendaho

Plantation and RRC borehole {n New Dupti was 5,600, 4,088 and 157 respeet!vely. The
population by service modes is summarized in Table 3.2.2.
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Table 3.2,2 Water Consumption and Demand

Catowo] No. of . Populatlon served Day Consumption Day Bemand
nlegorles | Customers population (%) (m') (LPCD) (m®) (LPCD)

Doméstic 1808 6814 (10Q) 1148 {12.3)  272.1  (26.6)
House Conhnectlon - - Ol -
Yard Connectlon 139 759 (11.5) 46.3 © (61.0) 48.8 (64.0)
‘Public Pountain a91 3695 (55.9) 248 (6.7 116.8 (33.0)
| Nelghbors 678 2160 (32.7)  43.6  (20.2) 1015  (47.0)
Institutionsl 15 C - 4,5 '
Commercial 276 14.5
Industrial 5 _ 0.5

Total 2104 134.3

Since WSS abandoned borehole #1 due to sallnity problem in Septémber 1994, water supply
situation has become critical. Many of the publiec fountain and private connection users
" who relled on the water supply system had to buy water from vendors. As a resiit, people
is queuing in front of vendors houses and vendors are fetehing water even from the houses
of Tendaho Plantation compound. Those who got water from the Tendaho Plantation
compound through vendors were also counted and the number is included in the number of
publié fountaln users (Tendaho). The total number of the constmérs were 4,088, ‘which
accounted to 41.5% of the population surveyed could not be checked, beesause the water
supply system does not equip water meters,

Concerning the Wss system of borehole #2, it had 65 yard connections and one (1) public
fountain at Sar Terra. Among the yard connection customers, there were 80 private
eustomers. Many of them sold water to their neighbors and used water for thelr businesses
~ such as hotels {lodgings), restaurants and shops.

15 customers of ordinary houses ‘and shops were selected in order to estimate the domestic
: lpcd of yard connection. The Iped was obtained at 61.0.

" The institntiona] customers were namely Telécommunieation, Awash Valley elementary
~ school the church and kebele 01 offlce, Their consumption was not recorded except for
the church,

The users of the public fountain at Sar Terra were counted at 100 houses with the
po{)ulation of 463. Although there were 49 houses which engaged In businesses, their
businesses were so small that their consumption for their businesses was negliglble." Thelr -
domestic consumption was directly caleulated at 20.4 m?® with the population Iped and the
consumption record of Jan, 1995, i.e. 245m°.

Those who borrowed an'd bought water from the nelghbors who possess private connections
were counted at 674 houses with the population of 2,160, Their consumption was obtained
by the census survey and checked with the consumption records of those who gave water.
IN order to estimate the domestle Iped, 189 ordinary houses of whl_ch consumption met the
consumption of those who gave water reasonably were selectéd, The Iped is est'lniated at
20.2, which is almost equal to the lped of publie fountain {Sar Terrs) users, There were 116
houses whieh engaged In businesses, However, it wss not possible to estimate the
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consumption for their i}uslne’sses', because the total consumption of those who borrowed
water from nelghbors could not be estimated.

In New Dupti, there Is one puble fountain, There were 38 users with the population of 157
excluding the nomad who sta?ed nearby, Since the publle fountain was not metered, their
consumption reported could not be checked. 29 ordinary houses were seélected to estimate
the domestle Iped. The lped was obtained at 28.5. Although there were tea rooms, thelr
commercial eonsumption was negligible, There were three (3) Institutions namely the
commereial bank, EDDC and the district adminlstration office. ‘Their institutional
consumption was summed to 2.6 m*/day.

3.2.3 Current Demand

The demand of those domestie categorles was caleulated, applying the Iped figures given in
Table 3.2.1. The water required by the users of different mode of service for different
domestic purposes was estimated by WSSA and listed. There were following five
categories of users, '

- Traditlonal source users (TSU)
-~ Publle Pountain users {(PTU)

- Neighbor hood tap users (NTU)
- Yard Connection users {YTU)
- House Connection users (HT0)

Since there are no neighbor hood tep users in Dupti, it Is considered that they are
equivalent to those who borrow and buy water from nelghbors.
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3.3 Water Supply Facilities Condition
3.3.1 General

Dupti town is classified as a satellite town of Asayta In Region 2. The water supply for
Dupti town is under the control of Regional office in Asayta. The town Is divided into two
parts: Old and New town. Administrative offices are belng transferred from Old town to
New town.

'Thése two parts of the town has two independent water supply system, Each part.has a
piped water system with a borehole as water source. No hydroelectric supply is available
In this town, so that the power for the water supply Is served by the on-site generators.

The existing water supply system has been composed of boreholes, distribution
(transmisston) pipelines and reservoirs, ‘The schematie existing water supply system Is
shown in Figure 3.3.1,

In addition, Tendaho Cotton Plantation has thelr own water supply system. They also
supplies the water to the old town of Dupti with one publie fountain.

3.3.2 Old Town
(1)  Water Source

There are three operational boreholes, Of three operational boreholes, only one production
borehole serves water supply for this part of the town. - :

The productlon borehole, constructed by previous BEWWCA in 1976, Is located southwest of
the town near Awash Valley Elementary Scheol. This borehole is with a depth of 65m , and
jts head is fitted with a check valve, a pressure gauge and a flow meter, The pumping rate
is reportedly around 0.3 }/see, No technical data on the submersible pump is available,
~ This submersible pump is driven by the on-site generator, English-made with the capacity
of 50KVA.

One of the remaining two boreholes, which is located near the Telecommunication Office,

is going to be connected with the pipeline network, The pipeline between the borehole and

the reservolr near the Mosque is almost completed by the Waterworks Construction _
Seetion in Region 3. And the submersible pump has been installed already. Concerning the

remaining one borehole, there Is no plan to install submersible pump and unconnected with

the pipeline,

(2)  Transmission and Distribution Pacllities

The pumped water Is delivered to the Indlviduél connectlons and the public fountains,
through the disteibution pipeline,

The dls‘trib’ut_ion pipeline Is branched system with a galvanized steel pipes. The pipeline
data Is simmarlzed as followss -
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Table 3,3.1 Existing Pipeline Data

Diameter (mm) | Length (i) Material .
] 25 435 G.S,
- 40 1690 ~do-
i 50 1741 ~do-
65 2077 ~do-

There are three elevated tanks in Old town. Among those tanks, two tanks at the center of
town and near the mosque are operational, and one tank located in the compound of the
production borehols is not operational,

The elevated tank at the center of old town is with the capacity of 3m3, but utilized for
only public fountain. The elevated tank near Mosque is with the capacity of 20m3, but not
used due to the abandonment of Borehole No.1. The elevated tanks are made of steel, and
those supports sre concrete made.

Another tank at Borehole No.2 Is under repair, and it will serve a publie fountain at the
borehole, :

{3) Service Level

There are two modest individual conneetion and publle fountaln, There is no demareation
between house connection and yard connection with the WSS,

There are 98 individual connections in this town. Of these 98, 66 eonnections are
operational, and the remaining 32 connections are interrupted due to water shortage.

There sre ¢ plib]ic fountains in old town. Among these public fountains, 8 fountains are in
the town water supply system, and &nother publie fouataln is in the Tendaho plantations
own system, ' : ' :

5_ Concerning 8 fountaing in the town water supply'syst_em, only one fountain Is operational.
- The other fountains are Interrupted due to water shortage or not used due to the
inconvenient locatlon of fountain, Actually, some of the fountains are located In the
private compound, it is difficult to feteh the water by this reason. The public fountains
are usually opened twice a day in the morning and the afternoon,
~3.3.3 New Town

(1)  Water Souree

“The water Is served by the shallow well with the mono-pump at present, but this water
source is owned by RRC. No technieal data on this mono-pump 1s available,
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{2) Distribution Pacilities

'The system has a single distribution plpeline and a reservoir with the ca'pdcity of 50m*, It
Is reported that this reservoir 15 not operational. The diameter of the distribution pipeline
is DN5§ with the length of 100m.

{3) Service Level

There is one operational public fountain owned and managed by RRC. The administrative
offices have own individual connections. The public fountain is utilized by nomadie people
as well,

3.34 O&M
The water supply id under the control of regional ofiice in Asalta, Afar Reglon, There is
no WSS office in Dupti. No monthly and daily regular check up is made for the water

supply facilities, and maintenance works is made by former EWCCA in Kombolcha
occasionally on contract basis. :
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3.4 Sanitary Facllities Conditlon
3.4.1 Tolle_t Facillt_les

The people of Dupti use traditional pit latrines, open-field and flush toilets as tollet
facilities. Those who use flush teilets, they can use them only when there is water. Since
Dupti has, at present, oritical shortage of water, the use of this type of toilet Is very
minimal, The majority of the people use pit latrines and open-field defecation. There Is
no sewerage system in Duptl

The Population and Housing Censing of 1984 as updated in 1993 has reported the
disteibution of household units by type of tollet facllity of Dupti as follows.

Table 3.4.1 Distribution of Household Units by Type of Toflet Facility in Duptl

nd "~ Flush Dry pit _ ,
Number and L4 None Other | Total
percentage  |Private| Shaced ;Private| Shared
¢ Number 1174 89 661 665 776 17 2,382
o Percentage (%) | 7.3 | 3.7 | 27.8 | 27.9 32.6 0.7 100.0

Since Dupti Is satellite to Tendaho Cotton P]antation, the above figures inelude also the
tollet factlities of the plantation. . But whén one looks into the Dupti proper alone,
exe]udlng the Plantation, the figures of the tollet facllities would be completely different,
specially when it comes to flush tollets. Talking all, stitl a very large majority of the

people use dry pit latrines; and open-area mostly near St. Mary Chureh, the Christian and
Muslim Cemeteries and the Alr Strlp ares.

During_this‘ Study, the Team has carrled out & field survey using qn‘.:estionnairés of 100
households, the survey results on toilet facilitles are shown in Table 3.4.2, '

Table 3.4.2 Results of the Survey of 100 Households Pertaining to Toilet Facilities

" Type of Toitet Facllity
Percentage Dry Pit = {Community -
Septie Tank field O Total
ep an Latrine Tollet Open fie ther ota _
% - B 83 9 3 ' - 100

The sbove tabulation indleates that out of 100 households 92% use pit latrines and 5% have
fiush toilets._ It is very striking to note that out of 100 households surveyed, only 3 |
households do not have toilet facliities, This may be due to small number of samplings;
whereas the 1993 updated Census Report covers the sanitation survey of the whole Duptl,
From field observatlon by the sanitation group, the feeling is that the reality supports
more and comes closer to what ls'revealéd In Table 3.4.1.

The most frequently used tollet facility (pit ]atrine) gets usually filled up In about 2- 3

years. 1f the owners have space they dig new ones; if they have no space they will either
empty them if they can get a vacuum truck or totally abandon them if they cannot get
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one, Then these owners do not have any other alternatlve exeept go for open—field for
disposing their excreta.

Dupti does not have sites for dumplng sludge evacuated from pit latrines. The Tendaho
Plantation has a vacuum truck and sometimes it assists In emptying pit latrines. They do
this after meking quite sure that the pit latrines do not collapse or eave-in while emptying.
Since practically all the pit lateines In Dupti are not lined, chances of collapsing have been
reported to be frequent,

The 1984 Population and Housing Census as updated in 1993 has surveyed the distribution
of housing units In Dupti by type of materials ised In the cohstruction of walls, roofs and
floors. The survey results are shown in Table 3.4.1.3. ‘

‘Table 3.4.3 Distribution of Housing Units by Type of Materials
Used in the Construction of Walls, Roofs & Floors

walt : Roof . Floor
Wood & | Stone & | Stene & [Corrugated| Thatehed 1 Cement/ | -
Barth/Mudj d Til
"~ Mud Mud Cement |Iron Sheet| (Grass) arth/ _u.. Concrete Woo €
84% | <1% 8% | 15% 21% | 79% 10% 8%

The reésults of the survey indieate that 84% of households in Dupti have the walls of their
houses built out of wood sticks and mud, 8% out of stone and cement, and less than 1% out
‘of stone and mud. When it comes to roofing 21% are made of thatehed grassy but these are
usually covered with mud or earth to keep the house cool. As it can be seen most of the
floors of the houses are made of earth or mud (79%); while the second popular flooring Is
cement and concrete. The constructlon of toilet facilities use similar materials ss that
used in bullding the housing units.

3.4.2 Other Sanltary Facilities

Dupti has two sites for dry solid waste disposal called <Ganga>, But they are not properly

used. The Munlcipality of Dupti is rather new and has not functioned effectively yet, The
Gangas near the Duptl Air Strip and near the St. Mary Church have now become open

defecation areas. These Gangas are mostly used by the people that live closely. The

people take thelr refuse by carrying themselves; and those that can get wheel barrows,

* they use them to haul the refuse to the dumping site. People who live far awéy from these

sites dump thelr dry solid wastes at any convenient places. The results of the survey of

" the 100 households Indicate that 38 households throw theit refuse anywhere, other ‘38

households dump in open pit; 8 households In covered pit; and only 18 households outt'of 100
burn their refusas,

" Most of the people in Dupti dump thelr sullages everywhere, mostly in front of their houses
or along the streets. The survey of 100 households carrled out pertainlng to sullage shows
that 65 households out of 100 dump thelr sullage anywhere; 33 households in p!ts and 2
households in dralns.

There are no Industrles as sueh fn Dupti and consequently no industrial wastes exlst,
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_ Abattolr does not exist In the town; and people kil thelr meat animals everywhere. They
dispose the wastes at any convenlent places they find.

There are no adequate storm dralnage facilities in Dupii, Whatever few there ave, they
are very small and capacities are low. Practleally all the available dralnage facllities are
earth channels. The drainage ditches along the main roads are the ones consldered better.
3.5 Organization and Management

It is advised to refer to Tables 1 and 2 of Appendix-5 when you read this section,

Dupti Is one of the satellite towns of Asayta WSS so far as water supply is concerned.
Therefore, the personnel engaged In water supply activities for the town are
organizationally under the manager of Asayta WSS and all of them are workers on contract

basis.

‘The numbeir of personnel for the satellite water supply serviee of Dupti is 10 and its
breakdown by position/function s shown below.

Table 3.5.1 Number of Personnel and Positlons/Functions

Positions/Funetlons Gender _Type of Bmployment
¥ Permanent Contract Temporary

1. Adminlstration '

Guards | 3 0 0 3 0
2, Finance |
~ Water sellers 4 1 0 5 0
3. Technleal ' ‘

Motor operators 2 0 S 2 0

Total 9 1 9 10

Because of absence of water meter no solid data are avsilable regarding the production
and consumption of water. However, based on the water price annual water consumption
in 1993/1594 is estimated at something llke 35,565 m®. Leakage ratio Is not known. But,
supposing that it is 15%, then annual water production in 1993/1994 works out to 41,841
m®, ‘When it Is divided by the number of personnel, one gets 4,184 m®, which is an
estimated annual production of water per employee,

This labor produetivity indicator of the town Is one of the highest among the 11 towns, It
may suggest that the number of personnel is at a reasonable level. The monthly
remuneratlbn per worker is 129 bire. It Is onie of the lowest. It follows from the above that
one ¢an olte a curtsllment of workforce and personnel cost 8s an advantage of sateéllite
water supply operatlons. :



The female worker is only one, The average share of females In water supply workers of
the 11 towns is 27%. In this meaning female participation In water supply activlties in
Duptl is low. :

3.6  Finaneclal Condition of WSS
It is advised to refer to Tables 1 and 2 in Appendix-5 when you read this seetion,

The price of water per m® is 1.5 birr for owners of connections and 1,25 birr for users of
public fountains. The water price for connection owners Is the highest among the 11 towns
concerned. The water price for public fouintain users {s the same as in Mille and Bichena
and it Is higher than in other towns except Aykel, where it is 5 birr per m®.

Consumption of water in the last fiscal year (Jul. 1893 to Jun. 1994} is calculated at
something like 35,565 m®. The daily water consumption as divided by population comes to
6.6 liter. This is rather on the high side. Water production Is not known because there is no
water meter.

Income for the last year was 51,262 birr. Major sources of income were yard eonnectlohs
customers (67.9%), public fountains users (30.2%) and service charge (1.7%). Income per
m* of water consumed works out to 1.44 birr, which is on the low side. Bill coliection rate
is 85.7%, which is on the low side.

- Expenditures for the same year were 60,188 birr. Ma]or'itenﬂs of expenditures were fuel
(49.7%), salary {25.6%) and per diem (8.3%). The income-expenditure ratio comes to
$5.2%. This Is on the low side. '

The number of personnel is 10. It is the smallest among the 11 towns. Annual Income per
worker is 5,126 birr, whieh Is the 'second highest, next to 4,246 birr In Bati. Expendlitures
per worker is 6,019 birr, which is the highest. Average monthly income of WSS employees
© I 129 birr, 1t Is one of the lowest among the 11 towns.

It follows from the above that low bill coltection rate, low Income per unit consumption of
water (limited number of clients may be responsible for it) and high level of cost (high fuel
cost is responsible) combinedly make WSS flnancially in the red. A lack of. managerlal
discipiine and motivation seems to lie behind this state of affalrs.

3.7 Soclal Backgrou:nd and Peodple's Awareness

3.7.1 Population and social composition

The population of Dupti was estimated to be around 14,737, Aceording to the household -
suivey the ethnic mix was 84% Amhara, 3% Oromo, 6% Tigre and 6% Afar while the
proportion of Christlans to Muslims was 42% to 58% and the ratlo of female to male .

" household heads was 57% to 43%. In the reeent past there has been a handing over of
administrative power to the Afar. This change of responsiblities and authority was
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regarded by some with trepldation, This Issue wiil have to be adequately addressed by any
development program which requires community participation or management. Laboring
in the Tendaho Plantatlon ocecurs from June to October and October to January. 90% of
the town. population were involved. Other business activities centered on teading and
retalling from wood, tea and chat end some items from Djibouti. There was also &
considerable income for a few water vendors from private connectlons.

3.7.2 Sanitary conditions

Many households had and used reasonable simple pit latrines, but when asked the 'majc)rity
reported that they used "open fields".  Responses to the houschold survey indlcate that
there was significant dissatisfactlon with the type of lateines in use. Those using latrines
did not necessarily dispose of children's excreta in the latrine if the ¢hild was too smail to
use the faecllity properly by hisfher self,

Where households were in rented accommodation near to the edge of town there were
fewer latrines. Women uséd the same open site as men but went either very early in the
morning or late at night for privacy. Ansl cleansing was with water for females but males
also used paper or stones, Afar tradition suggests that Afar cover thelr excreta with soil
after defecating. : '

People prefer household latrines but in areas where the soil was unstable or land not
available people reported that they would like community latrines and could manage them
themselves, Separste cublcles would be required for males and females. Water seal
latrines were the preferred option for PC users but not for PP users as people have seen
them blocked and dysfunctional in the town,

Water supply was such a priority need that any sanitation program would fail without
adequate improvements in water supply. - Since the field survey was carried out some
improvements have been made to the water situatlon in Duptl, The effect this has had on
the elements outl!ned in this report are unknowh,

3.7.3 Water situation

Of all the PFs and PCs onece Installed in the maln town water supply system, only two PFs
and 65 PCs were In operation at the time of the field survey. These were controlled by
water vendors who sold water at Infiated prices to the rest of that part of the town. It is
not clear who determined which PFs and PCs weré operated. :

There was constant queuing at the water points, with long rows of 30 liter jerry cans.
Water flowed at different times due to a serles of management problems, including no '
water on Sundays. The generator battery had no power and other offices from which
batteries could be borrowed were closed on Sundays. When water was flowing it flowed
‘very stowly, At times of shortage people pald water vendors up to one birr for 30 liters or
took water directly from the Awash river or vla vendors with donkeys.

The Tendaho plantation providéd the southern part Qf-'the town with most of it's water
supply. Although intended for plantation workers, other towns folk requested friends In
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the plantation to supply them with water from their PF or yard connectlons. This supply
was free of charge. . & .

New Dupti slso had a borehéle which it managed {tself Including the sér'vlcing of the pump
and generator.  Free use by nomadle Afar without payment was tolerated but had a
potential for tensions,

Most water was carried round the town on the backs of rented donkeys or on roughly made
hand carts, 40% of households In the household survey also carrled water themselves, The
large size (30 liter) of the Jerry cans and excessive queuing had meant that women were
not the only major collectors and carriers of water. This task fell on men and boys and to
a lesser extent on glrls from publie fountains and mostly on men from other sources.
Reducing the time and energy spent on water collection would enable men, women, boys
and girls to spend more time on other things Including relaxation, incore generation and
study,

Water users could be divided into those with PCs and those without PCs. The difference in
gender roles between the two groups was riot great between these two groups but the
activities profiles and needs analysis were very different, All agreed on the prlority need
for more water points, greater reliability, less queuving and a fair price. In the houschold
survey people preferred PCs but during group discussions PPs were preferred because of
affordability, However the strategie needs are very different, with the PC users keen ona
- government managed system while the PP and vendor users would be ready to take. the
responsibility for managing the improved water system and to put additional money aside
for maintenance and spare parts,

Water quality problems associated with high mineral content of ground water may require
“extensive treatment and be too‘exptansive. Selection of water sources other than boreholes

would need to be done in full consultation with the communlty. There may be a reluctance -

to use Awash River water as a permanent source as residents are fully aware of the river's
: contamination and prefer the taste of borehole water.

3.7.4 Health indicators

Health services are provided by a government cliniec and the former plantation hospltal
(now government run), Health education Is provided to patients by both of these health
facitities, and they both expressed willingness to assist in any campaign for sanitary
educatibn.’ Diseases which were common ineclude malaria, TB, diarchea (both ameblc
dysentery and giardia). The Health Clinic reported a higher incidence of dlarchea in the
area served by the Dupti water supply system compared with the area served by the
Tendsho plantation. This is probably because of the supplement of river water In the
former, There is also significant mottling of teeth among the youth and kidney disorder in
the whole community. This is consistent with high levels of dissolved minerals. '
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*As proportlon of households with young‘children
‘Figure 3.7.1 Indicator Sanitary Behaviours

According to the group meetings and the household questionnsires, people in Dupti had a
relatively high level of sanltary awareness, but a relatively low level of ORS awareness
compared with other towns in the Study. Practices of Indicator sanitary behaviors are also
eomparatively high {See Figure 3.7.1).

Only one household in the household survey had access to a PC, then there was no
discernible difference between the user groups for sanitary scores, However the group
discusslons did identify different access to water and to other resources in general. No
differences were found between ethnic groups, gender of heads of households or between
the two rell'g'i'ons present according to the results of both the group discussions or the
household survey. ' : o



The indlcator sanitary behaviors suggest the areas where sanitary lmprovements are
required, These are applicable to the majorily of the town regardless of ethnleity or
religion, The highest prlority arca are access to plped weter and use of piped water
always, sanitary refuse disposal and fly control The high-middie level prlorities are
sanitary waste water disposal and sanitary disposal of children's exereta. The middle-low
Ievel priorities are only washing of hands after handling of children's exereta, All other
sanitary behaviors are reasonable,

3.7.5 Eduestion

Dupti has one high school. The school had 43 teachers including selence teachers, The
school had a 2:1 ratlo of boys to girls with a higher dropout rate for girls. The number of
pupils was In the region of 1330, An HiV/Health Club had been set up as part of the anti-
Aids campaign. This elub could be used for hyglene promotion activities. For this the
school would require some financlal assistance and possibly some approval from the
Reglonal Edueation Authority,

The schoo! had neither water nor adequate sanitation facilities. Students belg water from
the village of New Dupti but in the hot season the school puplls have sometimes been
overcome and feint with the heat.

- 3.8  Soclo-Beonomy

‘1t is advised to refer to Tables 3 and 4 in Appendix-5 when you read this section.
-3.8.1 Administrative Conditions

~ There sre 20 governmental -organizations excluding schools dealing with géneral
administration, finance, education, heslth, water supply and sanitatlon, communieations,
police, justice, water resources development, agriculture, commerce and municipai affairs.

Iti is espe'elélly to be noted in this regard that there is Tendaho Agricultur'al: Enterprise.
This governmentat farm produces more than 100,000 quintals of cotton every year, the
proceeds from it amount to some 20 million birt and the number of employees reaches
1,158,

The number of government employees Is estimated at something like 500, it is rather on'
the large side among the 11 towns. The number of them per 1,000 population works out to
34, which Is on low side. Thelr average monthly salaries are 311 birr, which 1s also on the
low stde.

This town has two Kebele, It has no NGO.

3.8.2 Population

The population of the town is estimated at 14,737 sccording WSSA, It belongs to the:
medium size group along with that of Bure, Bichena and Bati, all falling under the 14,000
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to 15,000 bracket. Rthnically, Amhara ls predominant, occupying 83.6% of the population,
followed by Afar and Tigre both with 5.8 % and Oromo with 2,9%. Religion- wise, 58% of
the population is Moslems and 423 Christians, There are 4 mosques and 1 church.

This town Is ethaleally mixéd although Amhara eads others, Also, it is an Islamle center.

The average family size is 4.5 persons. This is the smallest among the 11 towns. The area
of the town is observed to be 1,600 ha, which is the largest. The population density ls
caleulated at 8.6 persons/ha, It is the lowest amerig the 11 towns.

3.8.3 Educational Conditions

here are 5 elementary schools and one high school with up to 12th grade, The total number
of puplls/students is 3,182, It Is on the small side. The number of pupils/students per 100
population is calculated at 22, which is on the low slde,

Literacy ratio and primacy school envollment ratio were 70% and §2% respectively
according to the 1984 population census, The former is on the high side, while the latter is
on the low slde,

3.8'.4' Medleal Conditions

There are 1 hospital, 1 health clinic, 1 health statlon and 1 Malaria Control and
Eradieation Office. Also, there are 11 private drug stores. The total number of medieal
personnel in both the hospital and the elinic comes to 36, which is one of the largest among
* the 11 towns. It means that there are 2,4 medical personnel for every 1,000 population, It
is one of the highest,

The types of diseases people suffer most are water—borne ‘diseases such as malaria,
diarrhes, dysentery and skin diseases, and respiratory tract infectlons such as “T.B.,

bronehitis and pneumonia. It seems that it has something to do with the shortage of plped = -

" water and climatic condltlons in the town. The number of top ten disease cases treated in .
both Dupti Hospital and Dupti Clinie In 1993/94 was 14,843, ' '

The estimated total numbér of cases treated last year in the hospital and the elinic was
divided by the estimated service population. It came to 30.4%, which is one of the highest,

Under 5 mortality rate and Hfe expectancy were 213/1000 and 47 years respectively
according to the 1984 population census, They are both the worst among the 11 towns.

Ratlo of households more or less using septie tanks and pit latrines is 86%. This is the
highest among the 11 towns. '

It follows from tize_ above that medieal/sanitary measures in the town are one of the most
“advanced. Also, in spite of it, people of Dupti suffer from iliness and early death more
than those of most of the 11 towns,



3.8.5 BEeonomle Condltions

The number of hotels and restaurants Is 331 (30 0%), that of shops 764 (69.1%) and that of
cottage industry 10 (0.9%), adding up to 1,105, This total number of commercial/mdustrial
establishments Is the second largest among the 11 towns, next to 1,672 in Debre Tabor,
The total number per 1,000 population comes to 75 which is the highest. The number of
hotels and restaurants per 1,000 population is 22, which is the second highest, following 42
in Mille. Debre Tabor has the same number &s Duptl in thls connection.

Dupfi is characterized as a big and busy commereisa! town,

Msjor occupations in the town sre government employees, merchants and day laborers.
Msjor marketable items are vegetables, fruit; ofl and other household items, erops such as
cotton and maize, and animals such as ox, ¢ow, sheep and goat, There is no major market
day In a week,

The average monthly household income is 334 bire. This Is the highest among the 11 towns.

3.9 Town P]annlng and Develoément

The master plan for town planning has not been formulated, and there 35 no plan to
formulate the master plan according to the officials in Reglonal office of Region 2.

“The electrie power is now supplied to the Centers by the off-slite generator by ERLPA, and
‘there is no allocation for water supply, There Is a tentatively plan to supply hydroelectric
power to the Center for future but & possibility of changing plan. Existing water supply
facilities is operated by the on-site generators, Thus, the future water supply facilities at
the target year of 2005 and 2010 will be operated by the hydroelectrie power tentatively

3:20



Chapter 4  Plen of Water Supply System
4.1  Water Demand Projection
4.1.1 Population Projection

The population of Duptl was 8,995 in 1984 according to the results of the 1984 Population
Census. The census is thé first one the Ethiopian government has ever took. No
population figures are availsble for Dupti before 1984.

Since 1984 Central Statistical Authority (CSA) pu_bilshed its own estimates of population.
According to them population of the town in 1992 and 1993 was 6,081 and 6,370
respectively. They are not commensurate with the 1984 census figures. Also, the JICA
Study Team has the Cartogeaphie Census population figures of the town for 1994, which
are 9,845. The census was conducted by CSA using its own staff. CSA told the team that
the figures arc the most dependable. :

On the other hand, the team conducted its own census of Dupti population on the site. As
a result it was found that it is almost 15,000. WSSA has similar figures as 1994 estimates,
which are 14,737, '

Dupti has the Tendaho Farm with the number of workers and their dependents reaching
- 1,155, Also, The geo-thermal project is now underway. I it is successful, industry such as
" brick, cement, oil and soap factories is expécted to mushroom using the newly developed -
electric pow'er. Besides, Dupti has an estimated area of 1,600 ha, which is the largest
among the 11 towns, All these things give hope for future population growth for the town.

Eventually the WSSA fl.gures were adopted as the 1995 population of the town. And as the -

‘average annual population growih rate 1995 to 2000 5.0% was adopted based on the

average annual population growth rate 1984 to 1994, which is 5.06%. The more a
projection Is long-term, the more the incertainty Increases regarding the projection,
Thevefore, one should be more cautious and conservative for a longer-term projection. In
iine with this reasoning the average annual poputation growth rates 2000 to 2005 and 2005
to 2010 were projected to be 4.5% and 4% respectively. '

As a result the projected population of the town for 2000, 2005 and 2010 works out to
18,809, 23,439 and 28,517 respectively {Refer to Table 4.1.1}. :
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Table 4,1,1 Population of Dupt!

1. Past Population

1984 Population 1994 Estimates Average Annual Growth

Census by WSSA Rate 1984 to 1994
8,995 14,737 5.06%

2. Population Projection

2000 Average Annual Growth

1995 |
. Rate 1995 to 2000
14,737 18,809 5.0%
2000 2005 Average Annial Growth
Rate 2000 to 2005
18,809 23,439 O 45%
2005 2010 Average Annual Growth
_ Rate 2005 to 2010
23,439 28,517 4.0%

4.1.2 Water Demand Projection

{1) Domestic Water Demand

'a)  Population Projeetion by Service Modes

Based on the current population data by service modes, the population at the target years
by modes ls projected and estimated in the Table 4.1.2.

10096 of thc po_pulatlbn' Is targeted at the year of 2010 to he¢ served by the piped water
system. Based on the the ratio of the households who are payable for the mode-wise water
- charge, target ratlo of the sum of house and yard connections {YC) at the year of 2010 is
979%, and 41% of this ratio is house eonnection (HC).

Table 4.1.2 Population Forecast by Service Modes

- HC

| _ Population (%)
1995 2000 2005 2010
: S0 (0.0) 1,279 (6.8) 4,781  (20.4) 11,691  (41.0)
- YC 2,919 (19.8) 4,871 (25.9) 8,930 (38.1) 15,969 (56,0)
" PF 3,695 (25.1) 7,236 (38.5) 7,005 (29.9) 857  (3.0)
Sub total 6,614  (44.9) 13,386 (71.2) 20,716 (88.4) 28,517 (100.0)
- TSsU 8,123 551 5,423 288 2,723  11.6 0 00
~ Total 14,737 100.0 18,809 100.0 23,438 100,028,517 100.0
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b)  Projection of Domestic Water Domand

Water demand figure by service modes formulated by WSSA {s applied for the projection,
l.e, House Connectlon 60 lped, Yard Connectlon 35 Iped, Public Pountaln 15 lped. In
-addition, these figures multiply by 1.1, consldering the natural condition {annual mean
ralnfall 1s less than 900 mm). Based on these conditions, the domestic water demands at
the years of 2000, 2005 and 2010 are obtained as follows:

Table 4.1.3 Domestic Water Demand by Mode
m*/day (Iped)

1995 2000 - 2005 2010
HC 0.0 (0.0) 844 (66) 339.5 (1) 900.2  (77)
YC 89.9 {30.8)  190.0 (39) 375.1  (42) 718.8  (45)
PH 24,8  (6.7)  123.0 (17) 126.1  (18) 171 (20)
Total 114.7 397.4 840.6 1636.0
Average 38.2 (17.3) 1325 (30) 280.2  (41) 545.3 ° (57)

{2) Non Domestic Water Demand
a) Current Non Domestie Water Demand
As a result of field survey, the following current non domestic water demand is obtained.

Table 4,1.4 Non Domestic Water Demand in 1995

Demand

Itgm Unit Nos. (m*/day) Remarks
School 5 1/person 3,182 15.9
Hospltal 20 Mstaff 12 0.2
Hotel 100 1/bed 132 13.2 8 beds/place x 22 places = 132 beds
Bar... 200 1/bar 295 590 |
Mosque 5 1/visitor 600 3.0° 200 visitors/place x 4 places = 6§00
Offices 5 1/person 202 .0 - :
Total 92.3

b) Non Domestie Water Demand in Target Years

The publie and Institutional water demand Increase in & geometrie ratlo of popu'lailon
growth, and the commerelal water demand increases in a geometrie ratio of populatlon
growth plus 3%. Non domestie water demands in the target years are estimated as
followst
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Table 4.1.5 Total Non Domestic Water Demand in Target Years
Demand (n*/day)

Remérks

Item ; '

1995 2000 2006 2010 ,
School 159 ~ 20.3 253  30.8 Population growth rate
Hospital 0.2 0.3 0.4 0.5 ~do~ .
Hotel 13.2 19.4 27.9  39.1 Population growth rate +3%
Bar, Tea shop 59.0 86.7 1245 1746  -do-
Mosques 3.0 3.8 4.1 5.7 Population growth rate
Offices 1.0 1.3 1.6 1.9 ~do-

- Total 92.3 132 184 253

{3) Total Water Demand

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
Domestic 115 397 841 1,636
Non Domestle 21 132 184 253
Losses © 86 59. 140 333
Total 192 588 1,164 2,222

* Actual consumption

- {4) - Maximum Day Demand and Peak Day Demand

“Taking the seasonal'djfference into account, the factor 1.5 is adopted for the grbjeotlon 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 Demand

Item | Factor - 1995 2000 2005 . 2010

Average Water Demand (m*/day) 192 588 1,164 2,222

* Maximum Day Demand (m®/day) 1.5 288 882 1,748 3,333
" Peak Day Demand {m®/honr) 1.6 19 59 116 222

4.2 Water Resources Development
4.2.1 Evaluatlon of Water Resources
Dupti has annual precipitation of 226.4 mm but lio ground water recharge occurs In an

average ycat, which means all the preeipitation evaporates, However, Duptl has Awash
river flowing near the town in the south. Awash rlver is one of the largest rivers in
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Ethlopia In terms of the watershed area which extends to Addis Ababa. The rlver water Is
used for irrlgation of cotton plantation by TADE in the srea. It was also used for water
supply to the TADE compound. TADE now has a deep well as a source for the water '
supply. There Is no other perennial _ri_ver nor spring in the area.

In Duptl, there are many deep wells in whieh the WSS has five {5) wells but two (2) of them
were abandoned due to water quality problem. BH No.l had salinity problem with its
water and the well was abanboned in Feb. 1995, BH No.3 ylelded hot water. High
concentration of salinity, fluorine and minerals Is a common problem with the deep wells '
in the area.

'The geolog’y of the area is categorized as atluvium deposited by Awash river although lava
flow is seen In the western end of the area. Since the area Is a flood plain, layers with
mixture of gravel, sand, silt and eclay sre dominant but gravel layers ave rare,

Geoeleetrical survey was conducted at 25 points as shown in Drawing including the existing
borehole sites. In most of the VES stations, the interpretation show low values which are
less than 2 ohm-m appears at about 20 m deep. From the data of existing borehole, it is
known that the grotind water table lies at this depth around the Duptl area. According to
the data of water quality snalysis and the report "Ald Bank Underground Water Resources
Development Project" ground water in the Dupti area have very high values of
conductivity over 1.0 mS/cm. Since saline water shows such conductivity and reslstivity,
it Is most probable that salitie water exists in this ares.

. However, VES station No.8 and No.11 have different apparent resistivity curves which rise

 upto 10-30 ohm-m. As a result of the interpretation, the layers having 15-40 ohm-m in

specific reslstivity are underlain at the depths between 10 and 30 m. They are estimated:
to bear fresh water belng replenished by Awash river since the locatlons are nearer to the
river. These aquifers are expected to be composed of sand and sllt with gravel. Since the
permeabilities of such aquifers are as low as 0.1 m;fday if slit is rieh, it must be developed :
by radlal collector wells. The aquifers are underlain by clay rich layers, so ‘these v.ells are
sorted to shallow wells.

The water from these aquifers requires treatment to eliminate eolloid but the treatment
plant Is less facilitated than the one which treats the river water.

4.2.2 Strategy of Water Resources Development
Since RRC BH No.1 and the borehole of Russian Camp are scheduled to be transferred to
the WSS and WSS No.5 Is ready for operatlon, the plan includes these wells. The -

characteristics of the major aquifers of the operational wells of WSS including the
aforementloned wells and the proposed well sites are shown in Table 4.2. 1.
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Table 4.2.1 Charaeterlstlcs of Aquifers

Well | ?i‘fu‘lé 1 hicknossof PeCmed [
N(:). Locations K qiuiﬁfl"]eig - Lithology ef the Aquifers ° th;ﬁ\;:ii'i:s bilities i Remafks _
(Gl.-m) - |y e o
1 |VESSt.15|20-40 |Clayey Sandand Gravel 35 2 WSSBHNo.2
40-55 |Clay with Volcanic Aggregales o
2 |VESSt4 {13-37 |Sandand Silt with Clay 24 2 {WSSBH No.4
3 |VESSt2 |23-32 [Sandand Silt with Gravel 9 | 4 |wssBHNo5 |
4 |VESSL19] 24-33 |Gravel and Sand 9 20 - |RCCBH No.1
5 |VESSt.8 | 9-21 |SandandSiltwith Gravel - 12 4" - | New Shallow Well
6 |VESStil1]12-26 ~-Ditto- : 14 4 - |-Ditto--
7 |st26 ] 9-21 - Ditte- 12 4 |-Ditto-
8 |ste7 921 -Ditto- 12 4 |-Ditto-
9 |VESSt.24] 9-35 -Ditto- 26 4 |Russian Camp BH

The depths of the rhajor aquifers of Well Na.l sre obtained from the geological log, The
others are detected by the geoelectrical survey. For the site of Well No.7 where the
geoelectrieal survey was not done, the data of the adjacent site i.e. Well No.5 is referred.

' ‘The permeability of the aquifers of Well Ne.1 ia obtalned from the report of the pumpmg
~ test conducted by NWRC in 1876, The permeability - of the aquifers of Well No.4 is
referred to the report of the pumping test for WSS BH No.1, because those aquifers have
- similar lithology, The permeability of sand and silt with gravel Is estimated from the
values of those forementioned aquifers. '

" The optimal ylelds of the deep wells are estimated with the formula listed in the design
~ eriteria with a drawdown of 20 m. For Well No.4, the drawdown is assumed at 14 m
considerlng the pump positlon, because the depth of the well Is only 28-30 m, The optimal
yields of the shallow wells are estimated with same formula as the one for deep wells as
‘_ shown below. @ ' - :

Qopt = 2z K H-Sd> Ew/in (_r&e__) |

where Qopt: . Optimal Yield (m’/day)
: x o 3.14
K: Permeabllity (m/day)
Ht Thickness of Aquifer (m) _
Sd: Design Drawdown 10m (as per the design criteria)
Ew: Well Efficiency 0.8 (as per the design criteria}
~ Re _jRadius of Cone of Depression 360m (as per the design criteria)
re: Rguivalent Well Radius (m)

Bqguivalent well radius (re) is caleulated from the following formula if the well points sre
situated at half the aquifer depths.
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H
= vy, (EL) 4L
re =037+ 1L ( & )

where Lt Lenigth of Well Points © 12 m {assumed)
t: Diameter of Well Points 0.2 m (gssumed)

It is assumed that the well is equipped with eight (8) well points. The optimal ylelds of the
wells are shown in Table 4,2.2,

Table 4.2,2 Optimal Yields and Water Levels of the Wells

Well Dia. of | Optimal |Statie Water Dynamie 7
No. Well Y“!eldr Level Water Level Remarks
(m) | {m*/day) (GL-m) (GL-m})
1 0.15 231 8.8 28.8 | WSS BH No.2
2 0.15 159 - 8.0 28.0 WSS BH No.4
3 0.15 218 8.0 28.0 WSS BH No.5
4 0.15 416 7.4 21.4 RRC BH No.1
5 1 2.0 487 1.0 11.0 | New Shallow Well for Year 2005
8 2.0 549 2.4 12.4 -Dit{o-
| 7 2.0 487 1,0 1i.0 . | New Shallow Well for Year 2010

8 2.0 487 1.0 11.0 -Ditto-
9 0.20 328 1.4 27.4 Exlsting Russian Camp BH

"The optimal yields of Well No.1 to No.6 totaling to 2,060 m®/day cover the demands of
year 2005. The total yield of all the wells will cover the demands of year 2010,

The water from the deep wells is diluted with the water from the shallow wells, then the
water quality problem will be eased off.

4.2.3 Design of Water Source Facilitles

The shailow wells are designed as follows,

{1) Casing

Reinforced concrete ring Is adopted. The diameter of casing is decided at 1.2 m in ofder
to have enough space for a man to work for the installation of well points using a hydraulic

jack. The length of the ring is one (1} m per piece,

{2) Well point

A Johnson type sereen is adopted. It is decided that the opening ratio is more than 20 %
and the dlameter is 200 mm, taking into consideration the large pumping rates. The total
sereen length is longer than the calevlated by the following formula.

Ls = «:Q
ST 10 n-A-N-V
where Ls:  Length of screen (m)

Q:  Pumplng rate (I/s) (assumed equal to the optimal yleld)
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n:  Number of well points
At Surface area of secreen  0.666 m*/m

‘N:  Opening ratio 0.2
V: Inflow veloeity 0.2 em/s (assumed)
at Safety factor 3

The length of well point becomes longer than the sereen length adding a blank pipe as
shown in the Drawings.

Table 4,2,3 Dimensions of New Shallow Wells

Well No. 5 5 1 8
Pumping Rate (m*/day) | 487 549 487 487 -
(/s) {5.8) ~ (6.4) 5.6) (5.6)
Diameter of Well  (mm) 2.0 | 2.0 2.0 2.0
Well Depth {m) 16,5 20.5 16.5 16.5
Number of Well Polnts . 8 8 8 8
Length of Well Points (m) - 12 12 12 12
Diameter of Well Point (mm) 200 200 200 200
Screen Length {m) 8 9 8 8

4.3 Plan of Water Supply System

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

The water supply system, which is composed of intake facilities, rising mains and
distributlon facilities, is proposed in the first phase to meet the water demand._

The water supply system, whieh is composed of additional intake facilities, transmission
: facilities and dlstrlbution faelhtles, is planned in the second phase to meet the water
3 demand at the target year of. 2010.

4.3.1 Water Supply System in 2005

{1) Boreholes

~ There are five exlsting boreholes and four potential sites for shallow wells as stated in
" chapter 4.2, Among these proposed sites, two shallow wells will be constructed in the first

phase, “Fhe groundwater pumped up is transferred to the new reservolr directly, The
' ‘production rate plahned is summar!aed as follows,

W1 (existing) 231 m*/day
W2 (existing) 159 m*/day
W3 (existing) 218 m*/day
W4 (existing) 416 m*/day
W6 (proposed) 487 m*/day
W6 {proposed) 549 m*®/day
Total 2,060 m*/day
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(2) Borehole Pumps

Each borehole will be ‘equipped with a submersible motot pump. The characteristies of the
pumps to be instelled are assumed as follows: '

Q = 0.28 ~ 0.4 m*/min

H=25m

P =10 kW

Generator : 2 sets + one standby = 3 sets

(3) Rising Mains

Rising mains will range between 100 mm and 150 mm and transferred water to the new
reservoir and totsl léngth is about 2,600 m.

1) Reservoir

The existing reservolrs is replaced to new reservoirs due to the lack of eapacity of existing
reservoirs. The capacity of the reservoir is required to meet the water demand at the year
of 2005, and the required capacity is about 360 m?® ineluding reserve for fire fighting.

{5) Distribution Network

The distribution network is designed for the peak hour demand and fire fighting case,
according to the design criteria. ; :

The layout of the network follows the existing roads. The pipe with Dia._?Sm'm is adopted
as the minimum dia,, and the plpe with dia.50mm is automatically adopted for the small
distribution zone, Existlng galvanized steel pipes Witl be replaced, if necessary.

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

Table 4.3.1 Distribution Pipelines

PN (mm) Length {m)
300 350 N
200 515 '
150 1,295
100 650

5 4,410 ]
50 10,576

(8) Disinfection
Disinféction will be performed by the injection system direetly into the outlet of the

reservoirs, Dally consumption ratio of chemical will be estimated at about 1.6 kg and
necessary more than 0.11 PPM at the end of distribution pipe.
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(7 Administration Building

In order to manage daily basiq waterworks such as operatlon works, blll collecting,
building 1s 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 and workshop.

4.3.2 Water Supply System in 2010
(i) Borehole

Three shallow wells 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.

W7 {proposed) 487 m*/day  Shallow well

W8 {proposed) 487 m*/day  Shallow well

W9 {proposed) 328 m*/day __ existing BH at Russlan camp
Total 1,302 m*/day

(2) Borehole Pumps

The boreholes will be equipped with a submersible motor pump. The characteristics of the
pumps to be Installed are assumed as follows:

" P3 (proposed) Q=04 m*/min,, H=20m
P4 (proposed) Q=04 m*/min,, H=20
P5 (proposed) Q= 0,23 m*/min.,, H=80 m

{3) Distribution Network

The layout of distribution network for the target year of 2010 Is not prepared in this Study.
It is beeause a masier plan of town planning is not formulated yet, 1t is preferable to
' design a layout of the dlstribution network after formulation of the master plan, - ’
- {4)  Disinfection

Disinfection will be performed by the Injection system directly into the reservoirs. Daily
consumption ratio of chemical will be estimated at about 3.1 kg and neeessary more than
0.11 PPM at the end of distribution pipe.

4.4 Implementation Schedule and Cost Bstimatlon

4.4.1 Exeéuting and Responsible Agencles

The executive agency of this Project is to be the Water Resources Bureau of the Afar

National Reglonal Government, while the Ministry of Water Resources is to be responslble :
to coordinate and facilitate the implementation of the- Project. : :
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WSSD is to be responsible for the c¢lose coordinatlon with the agencles concerned on the
project approvel, finance and project implementation, The Projeot would be required to be
of great importance in the coordination of activitiés among the departments in the
Ministey and between the central and regional offices coneerned.

Prior to the implementation of the Project, the Project Manager Is to be appointed under
WSSD, who rests with the day-to-day works. Under the manager, aiming at the smooth
implementation, coordination be maintained among such departments/services as Planning
& Project, Administration & Finance, Contract Administration, Design and WSSD. The
Project Manager be also required to keep close relationship with regional and town offices
concerned.

4,4.2 Construetion S¢hedule

‘The eonstruction works for pipeline and reservoir related to water supply works have been
carried out mostly by manual labor in Ethiopia. However, it would be recommended to
infroduce certain number of construetion machines in order to speed up the construction
works.

As thls Project requires urgent intermediation to counteract the curi-ént deteriorating
water supply condition, the aferementioned measure shall be employed for the purpose of
keeping-up smooth execution of the construetlon works. '

The construction schedule is divided into two stages; namely, 1) preparation of finance
including the forelgn currency portion and detail design sccompanied with tender
document, and 2) implementation of the Project. The schedule is proposed’ in the
following, taking into consideration the above two stages and the construction amount.

" Preparation in 1996
' Implementation after 1996 with reference to the priority among
Eleven Centers

First stage
Second stage

" 4.4,3 Project Construetion Cost=

The Project cost is estimated with both local currency and forelgn currency. The unit
price is estimated with reference to the standard unit price specified in Guideline for
Préparation of Project, WSSA, July 1991. The unit price in this Projeet 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 eontingency are
estimated according to the guldeline,

In respect of forelgn currency portion, the cost is required for the preparation of
construction equipment and machinery, and procurement of such equipment and material
as pump and plpé. Also, fuel, cement and other local materials made of imported row
material are partly counted into forelgn currency portion.

‘Engineerlng staff will be required for the detail deslgn work and the implementation of the
Project; since the Projeet is relatively large In the sesle comparing to those existing water
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supply system. Consultant wiil also be employed by WSSD, MWR and be responsible for the
_ all necessary work to be required and cooperate tog_ether with the WSSD's englineers,

Total project costs regafding water supply In yesrs of 2005 and 2010 are summarized in
Table 4.4.1,

Table 4.4.1 Total Project Cost of Water Supply in Thousand Birr

Year F.C. 1..C. Total
2005 10,682 9,059 19,741
2010 16,587 - 16,587

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

In this Study, sanitary improvement was also designed and required costs are summarized
in Table 4.4.2. The costs are eomposed of 1) tollet facilities to bé constructed In schools,
medical institutions and publie, 2) vacuum track, 3) refuse disposal track, 4) sludge
dumping site, 5) refuse disposing site and 8) refuse collecting bins. Household sanitary
facilities such as toilet (including community type} and waste water disposal pit shall be
. managed by the individuals or otherwise subsldized. = Although dralnage facilities are
important, those are to be managed by Municipality and community participation in
‘coordination with WSS. Therefore, the cost does not include the drainage facitities.

Table 4.4.2 Total Project Cost of Sanitary ¥acilities in Thousand Birr

_Year Cost
2005 1,611
2010 . : 455

4.5 - Financial Analysls .

' 4,5.1 Financlal Plan

(1)  Estimation of Revenues

(8)  Determination of Water Tariff

‘It was deelded that there will be three water prices.: One will be applied to house
‘econnection owners and non-domestic clients, The second and the last. will be applied to
" yard connection users and public fountain users respectively.

The water tariff was so constructed that house connection owners and non-domestie
clients will cross-subsidize yard connectlon and public fountain users, and yard conneection
users will, in tuen, cross-subsidize public fountain users, :

The tariff was determined in such a way that house connection owners, yard connection

users and public fountain users will pay 4%, 4% and 2% of their income for water
respectively in the targel year of 2010, -
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Eventually, it is recommended that the foltowlng tariff will be applied from 1999 onward:

_ ~ Clients Water Price (bltr/m®)
1, House Connectlon Owners and ) 3.26
Non-Doimestie Clients
2. Yard Connection Users 2.03
3. Public Fountair Users _ .51

limportant Information concerned such as average monthly household inecome, share of
households, water consumption per household per month, payment for water supply per
hotisehold per mionth and ratio of water payment to income by type of clients and by the
target year Is shown In Table 4.5.1.

{b) -~ Projection of Revenues

The major income source of water supply serviees is as every one knows revenue from
watér charge, '

It is calculated by (No. of households by year by type of cHents) x (annual water
consumptlon per household by year by type of clients) x {water price by type of clients) x
{bhl eollection rate).

The number of households was estimated based on the service population projection In the '
other chapter.

Annual water consumption 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 as 95%.

There is the second revenue source. It Is the revenue from technica! service charge. This
is tke installation charge of connectlons. They say that the charge is 40% of the material

and transportation cost actuslly incurred.

The revenue Is caleulated by (No. of conneetions'te be newly installed by year) x (average
technical servieé charge per connection), :

The number of connections to be ni_awly installed every year is estimated based on the
projected number of house/yard connectlon owners.

According to the fleld surveys conducted by JICA, the average technical service charge
per cornection worked out to 195 bler 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 every new conneetion
installed a water meter will be rénted. The rental fee is 1 bire per month,

There are other revemtes such as those from material sales, contract fee, conneetlon 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 are twortyp'es' of cost. One is capital cost and the other is operation and
maintenance (O & M) cost.

‘Capital 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.

{(a) O & M Cost
Seven types of O & M cost can be {dentified.

The first is e]ectricity cost, It is estimated that 43 birr, 85 bire and 162 birr will be daily
required in 2000, 2005 and 2010 respectively,

The second is fuel cost. It is projected that it will not be required for pumps so far as
Duipti Is econcerned.

' The thlrd is disinfection cost It is estimated that 9 blrr, 18 birr and 33 birr will be daily
required in 2000, 2005 and 2010 respectively.

¢ The fourth cost s persormel cost. it is estimated that 31, 42 and 54 employees will be
requlired for WSS in 2000, 2005 and 2010 respectively. It Is recommended that the average
monthly remuneration per employee will be 481 blrr. It was worked out based on the
standard salarles the authoritles are now proposing for each type/position of personnel
comprizing WSS,

The fifth is ‘installation cost :of connections, It is projected that 92, 216 and 399
-eonnections will be annually newly. installed from 1999 to 2004, from 2005 to 2008 and
from 2010 onward respectively, Instellation cost per connection is estimated at 488 birr
on average,

The sixth is the purchase cost of water meters. For each connectlon to be newly instalted

one water meter will be required. 'The purchase price of a water meter ‘widely varles

depending on the diameter of the plpe and the country from which it was imported. It was
assumed that it will be 276 birr based on the bulk purchsse price of Indian imports,



The last is other cost including offlee supplies, uniform, per dlem and travel, postage &
telephone, transport, maintenance of office, motor house, ete. , Insurance, cleaning items,
ete. It was assumed that the cost will be 10% of the six preceding cost combined.

(b) Capital Cost

Capltal cost ean be classified into initial cost and replacement cost. The former is
reguired at the time of initia} investment and the latter at the time of investment for
replacement, '

So far as the Project Is concerned, replacement cost will be required every 15 years for
water purification units only. The average life of other equipment and faellitles is
assumed to be 30 years, which is the assumed life of the Project. '

The summary of the estimated initial cost s as follows:
(Unit 1 thousand birr)

Porelgn Local

Item Components  Components Total
1. Phase 1 _ ' _

1) Construetion Cost ’ 8,078 4,583 12,661
2) Engineering Cost 1,520 1,520
(12% of 1)) | '

3) Contingency - 480 229 709

(5% of 1) + 2))
Sub-Total 10,078 4,812 14,890
4) Buildings 3,369 3,369
5) WSSD's Management Cost 365 - 365
(2% of 1) + 2) + 3) + 4)) B ' - o
Sub-Total | l 3,734 3,734
Total ’ L 10,018 . 8,548 18,624
8) Water Purification Units 10 15 25
{included in total)
2. Phase 2
1) Construction Cost : 9,654
2) Engineering Cost ' 965
(10% of 1)) : : _
3) Contingency ‘ 1,062
(106% of 1) + 2))
Total : ' | 11,681
Grand-Total o 30,305

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 detall design, and
the second and third years are for the constructlon of facilities, The progress of

construction work wes assumed to be 50% for 1997/2008 and the remaining 50% for
- 1998/2009. :



4.5.2 Financial Analysls

Fihanc_ilal statem'ents'(inco.me statement and fund statement) were projected for 30 years
starting In 19986.

In doing so, the following conditions were assumed:

1. External Loan for Initial Cost

Ratlo of Loan : 100%
Grace Period t 10 years
Repayment Period : 30 years
Interest Rate 1%

2., Governmental Subsidy to WSS

50% of Initial 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 initlal eost. “Such cost will be
borne by the Ethlopian government and WSS will pay it back on the same repayment terms
as In the case of externa!l loan.

Also, it was assumed that the existmg corporate tax system will be applied, ineluding 40%
~ tax rate on the before-tax income in case the Income is over 50 thousand birr.

- Purther, inflation was not considered.
The results afe shdwn in Table 4.5.3.

~ As it shows, WSS will be financlally sound and stable in terms. of earnings as well as
¢ solveney in the years to come except initial years, if all the above mentioned eonditions,

" estimates and assumptlons are met.

As representative managerial indicators, the weighted averages of the ratio of revenues to
expend_iturés and the ratio of working capital to revenues for the 30 years from 1996 to
2025 work out to the following:

" Revenues/Bxpenditures = 152.4%
Working Capital/Revenues = 40.7%

‘Generally, it will be all right if the ratio of revenues to expenditures Is equé'l 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%.

It Is to be noted that the above values exceed the required levels by a thiek margin.



Table 4.5.1 Water Prlce and Ratlo of Water Payment to Income

| item o 1995 2000 2005 2010
1. Average Monthly Household Income (birr)
1) House Connection Owners - 1,142 988 847
2) Yard Conneetton Users 735 580 439 368
3) Publie Fountain Users 352 299 242 203
2. Share of Househelds (%)
1) House Connection Owners - 6.8 20.4 41.0
2) Ysrd Connection Users 19.8 25.8 38.1 56.0
3) Public Fountain Users 25.1 38.5 29.9 3.0
3. Water Co‘_nsu mption/Household/Month (m’)
1) House Connection Owners - 8.9 9.6 10.4
2} Yard Connection Users 4.2 5.3 5.7 8.1
3) Public Pountain Users 0.9 2.3 2.4 2.7
4, Water Price {birr/m*)
1) House Connection Owners 1.50 3.26 3.26 3.26
2} Yard Connectlon Users 1.50 2.03 2.03 2.03
3) Publle Fountain Users 1,25 1.51 1.51 1.51
5. Payment for Water Supply/Household/Month (birr)
1} House Connection Owners - 29,0 31.2 33.9
2} Yard Connection Users 6.3 10.7 11.5 12.3
3) Publie Pountain Users | 1.1 3.5 3.7 4.1
6. Ratio of Water Payment to Income (%)
1) House Connection Owners - 2.5 3.2 4.0
2) Yard Connection Users . 0.9 1.8 2.6 4,0 -
" 3) 'Public Fountain Users 0.3 1.2 1.5 2.0

Source: - JICA
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Table 4.5.2 Planning of Revenues

(Unit: birr)

Year  H./Y. Public Non- Techni. Meter ~Other Total
Connec. Founta. Domest. Servic. Rent Revenue

1996 28}765 15,775 6,719 880 - 130 52;269

1987 29,340 16,0981 6,854 880 - 133 53,297

1998 28,927 16,413 6,991 380 136 54,345

1999 137,182 37,883 86,883 18,001 9,435 © 8,033 297,417
2000 229,148 64,402 149,213 18,001 10,543 @ 9,426 480,733
2001 312,879 . 64,727 160,970 42,126 13,135 11,877 605,713
2002 396,611 65,0561 172,726 42,126 15,728 13,845 706,086
2003 480,343 65,376 184,482 42,126 18,320 15,813 806,459 .
2004 564,075 65,700 196,238 42,126 20,812 17,781 - 906,832
2005 647,806 66,025 207,995 42,126 23,505 19,749 1,007,205
2006 822,928 54,611 223,594 77,716 28,287 24,143 1,231,279
2007 998,050 43,196 239,194 77,716 33,070 27,825 1,419,050
2008 1,173,172 31,782 264,793 77,716 31,852 31,506 1,606,821
2009 1,348,293 20,368 270,393 77,716 42,835 35;188 1,794,592
2010 1,523,415 8,953 285,992 77,716 47,417 38,870 1,982,364
2011 1,523,415 8,953 285,992 0 47,417 37,316 1,903,093
2012 1,523,415 8,953 285,992 0 47,417 37,316 1,903,093
2013 1,523,415 8,953 285,992 0 47,417 37,316 1,903,093
2014 1,523,415 8,953 285,992 0 47,417 37,316 1,903,093
2015 1,523,415 8,953 285,992 0 47,417 37,316 1,903,093
2016 1,523,415 - 8,953 285,992 O 47,417 37,316 1,903,093
2017 1,523,415 ' 8,953 285,992 0 47,417 37,316 1,903,093
12018 1,523,415 8,953 285,992 0 47,417 37,316 1,903,093
:2019 1,523,415 8,953 285,992 ¢ 47,417 37,316 1,903,083,
12020 1,523,415 ° 8,953 285,992 0 47,417 37,316 1,903,083
2021 1,523,415 ' 8,953 285,992 6 47,417 37,316 1,803,083
2022 1,523,415 8,953 285,992 0 47,417 37,316 1,903,093,
12023 1,523,415 8,953 285,992 0 47,417 37,316 1,903,093
2024 1,523,415 . 8,953 285,992 0 47,417 37,316 1,903,093
2025 1,523,415 8,953 285,992 0O 47,417 37,316 1,903,083
House/Yard Connection

Public Fountain

Non-Domestic

Technical Service

included in 'Other Revenue',

if any

‘Note: H./Y. Connec.
Public ‘Founta.
Non—-Domest.
Techni. Service.
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Chépter's Improvement of Health and Sanitation
5.1 Plan for Sanitary Fa_cilit{lesI

Dupti's sanitation situation is very poor, The ¢ritical shortage of water supply aggravates
even more the sanitary condition, The general use of open-area for defecation, the filled-
up traditionsl pit latrines, the indiseriminate dumplng of sullage and refuse have created
environmental poliution and serlous health hazards, The traditional pit latrines that are
belng used at present are not properly designed and constructed; and when they are filled
up and emptied practically all of them eave-In and collapse,

Waste water production in liters pei' capita per day was estimated using water demand
data for each type of water supply service.

 Table 5.1.1 Water Demand In Iped and Waste Water Preduction in lped for Dupti

HC YC PF
Item : = 3
.| 1995 | 2005 | 2018 719_95 2005 | 2010 | 1995 | 2005 | 2010

¢ Water demand (Iped) 0 11 &i 30.8] 42 45 6.7| 18 20
© Waste water - 0 |77 |18 |6 | 70 | 70 | 80 | 63 | 64

generation rate (%) - : : .
¢ Waste water 0 55 80 20 29 31 4 11 13

production (Iped) : =

Form the water demand and waste water production per caplta per day for Duptl as seen

form Table 5.1.1, introduction of conventional sewerage system cannot be justified in any

of the target years due to blockage of the system when the total water use is less than

~ about 75 liters per caplta per day. Therefore, the sanitary technologies proposed for Dupti
~ are those that are on-site technologles such as drainage and waste water disposal pit.

5.1.1 Plan of Toitet Facilities
The sanitary technologles envisaged for Dupti are grouped Into four major categories.
- Improved Traditionsl Pit Latrines
- VIP Latrlnes
~  Compost Tollets
- Flush Toilets
These teehnologies are related to the types of water supply services; and the proposed

tollet facllitles are considered for residentisl or domestic households as well as for non-
domestic households taking the water supply services of HC, YC and PF into account,
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Table 5.1.2 Proposed Sanitation System in Relatlon to Types of
Water Supply Services for Domestie Households

Types of Water Supply
Services

Proposed Sanftary System for Domestle Households

1. Traditional Water Sources -

+ Public Pountain (PR)

lniproved traditional pit latrine
VIP latrine, single-pit or double-pit
Soakaway pit for sultage

2.

Yard Conneectlon (YC)

o & O e o9

VIP latrine, single-or double-pit

Compost latrine . _ :
Pour-flush toillet with simple water seal and on-site
pit

Pour-flush latrine + soakaway pit

Soakaway pit for sullage - .

L

3.

House Connection (HC)

Pour-flush tollet + soakaway pit

Cistern-flush toilet+ soakaway pit

Pour-flush or cistern-flush toflet + septlc tank
Sogkaway pit for sludge

In each category, the first sanitation technology is generally the simplest and the
cheapest, Those that can afford more can build the subsequent ores depending on their

cholces and paying capacity,

Por communities, schools, bus, terniinals, market arcas, heaith facilities, government
offices, hotels, restaurants, bakerles, pastries, bars, te] and tella drinking houses ete, the

sanitation technologles proposed are indicated in Table 5.1,3.

Tabl:e 5.1.3 Proposed Sanitation Technologies for
" Communities and Non-domestic Households

- Categotry Proposed Sanitation System
|1, Communitles ¢ VIP comnmunity latrine with washbasin
2, Schools & training centers | VIP collective tollet with wabhbas!n
| 3. Market & bus terminals  |e VIP publle tollet with washbasin or shower
4. Government institutions ¢ VIP latrine with washbasin
¢ Cistern-flush toilet + soskaway pit’
o Cistern-flush toilet + septie tank
15. Co_m meralals ¢ ViP latrine with washbasin _
: ¢ Pour-flush or clstern-flush toilet + soakaway pit
| ¢ Pour-flush or elstern-flush toilet+ septie tank
§. Hotels, restaurants, ¢ Collective VIP latrine with washbasin _ _
drinking place, etc. ¢ Pour-flush toilet with washbasin + soakaway pit
’ e Clstern-flush tollet with washbasin+ septie tank
¢ Soakaway pit for sullage
7. Hospitals, health centers, |o Collective VIP latrine with waShbasln
elinics ¢ Pour-flush toilet with washbasin + soakaway pit
s Cistern- flush toilet with washbasim septie tank
. Soakaway pit for sudlage
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5.1_.'2 Plan of Sullage, Dry Solid Waste and Drainage
(5] Sullage

Sullage is the waste water which does not contain excreta but comes out from esach
household. Sullage always contains some pathogens though the coneentration is much
lower than that in sewage, -In Dupti, sullage is presently belng dumped in front of the
households or along the streets. This poses a health risk If it is allowed to continue to be
dumped everywhere.

The plan consldets sullage soskaway plts 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 posts of the depth leaving
about 30 em from the top for pointed lining. If the waste water or sullage is too much for
the soskaway pits to handle; then drainage field channels should be used,

{2) Dry Solid Waste

Dupti has two places for dumping dry solid waste called <«Ganga> which are not properly
utilized, These Gangas should be re-activated. The Dupt! Municipality need to enforce
their proper use; and the refuse should be burnt occaslonally. In additlon to the existing
Giangas, at least three additional Gangas are proposed at the outskirts of the city. Refuse
collecting bins are required to be placed at the strategic locations for the use of the
communities to place their respective refuses. The eontents of the bins have to be carried
to the Gangas using Refuse Collecting and Disposal Truck or animal-drawn cart. This work
has to be administrated by the ctose working relationship of the communities, the Kebeles
and the Municipality.

(3) = Drainage

Two types of dralnage are consldered here. The first is the use of dz ainage'field channels
for the areas where the soakaway pits have become ineffective due to excess of sullage or-
waste water. The slzes and numbers of the drainage field channels depend on theé quantity
of waste water to be drained after close follow up of the working of the soakaway pits,
The second type of dralnage 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 drainsge faciiities and maintain them regularly to remain open. This would .
conslderably -help to reduce the formatlon of stagnant water, and thereby redueing- or
eliminating the sources for breeding of insects and flies. There are roads within Duptl that
do not have any means of drainage facilitles, These roads should have side ditches and
cross drainages to drain the water whenever storm (rainfall) occurs.
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5.2

Pinancial Plan for Sanitary Pacilities

To estimate both the capltal_ cost of building the sanitary facllitles and the 'ahnu513
operation and maintenance cost, based on the 1995 prices, the following assumptions have
been made.

5.2.1

The calculated waste water flows for Pupti are too low to justify the Installation of
conventional sewerage system in Duptl. On account of this, the sanitary facilitles
proposed for Duptl are on-site sanitary technologies.

Those households that do not have any tollet facilitiés in Dupti at present are
assumed to have one type of toilet facility by the year 2010,

~Sanitary technologles that are new to the culture of the people living In Duptl are

1o be introduced gradually and with proper prior education as to the benefits and
usefulness of the new technologies. Soclal acceptabliity of the new technology has
to be confirmed prior to its introduction,

Proposals for the appropriate sanitary technologies are drawn up based on the types
of water services rendered in Dupti.

The households in the same water service category can have toilets of the standard
they can afford to pay for.

Househoids

From projected population 6f Dupti for target years of 2005 and 2010, households have
been estimated using the family size for each type of water services.

Table 5.2.1 < Households in Duptl for Target Years of 2005 & 2010
by Type of Water Services

Households
‘Target Year _ -
: : | ne YC PR
e 2005 | 1,060 1,980 1,550
e 2010 - i | 2,600 3,550 190

5.2.2 Estimate of Costs

(1)

Capitél Costs per Unit

For each type of toilet facllity that is considered appropriat:e for Dubti and some
‘equipment required, indicative costs for constructing each type of sanitary facilities and
for purchasing the equipment are estimated as follows, '



Table 5.2.2 Indicative Cost of a Type of Sanitary Pacility or Equipment

7 -~ <t of
| Type of Sanitary Facility or Equipment Fa;‘;ﬂit(;,agv;q%?sglgn? ('::;i.r)
1. Improved traditional pit latrine 1,600 '
2. VIP toilet, single pit 1,500
3. VIP tollet, double pit 2,000
4, VIP toilet, shared 15,000
5, VIP tollet, community 45,000
§. VIP tollet, collective {e.g. schools) 65,000
7. VIP tollet, publie (e.g. market) 9,500
8. Compost latrine. - - 2,500
9, Pour-flush + soakaway pit 3,000
10, Pour-flush + septic tank + soakaway pit 1,500
11, Cistern-flush + soakaway pit . 4,000
12. Cistern-flush + septle tank + soakaway pit 8,500
13. Sullage soakaway pit ' 300
14, Prain field channel 4,000
1%, Medlum size vacuum truck 250,000
16, Medium size refuse collection and disposal track 180,000
17. Animal-drawn cart 12,000
18, Refuse collection bin 250
19, Sludge dumping site 10,000
20. Refuse disposing snd burning site 6,500

(2) Annuai Operating and Maintenanee Costs per Unit

The annual operating and malntenance cost is based on the assumption that most of the
work 1s going to be done by labor only. For the equipment both running and maintenance
costs are Included. '

‘Table 5.2.3 Annusl Opéerating and Maintenance Cost per Unit

Type of Sanitary Facility or Equipment Mi?:i‘:'l gga?lgzrg?&g(g?gﬂ i
1, Improved traditional pit latrine : ‘ 200
2. VIP toilet, single pit S 250
3. VIP tollet, double pit _ ' - 300
4. VIP toilet, 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-fiush + soakaway pit- ' " 1,000
-10, Pour-flush + septle tank + soakaivay pit o 1,250
‘11, Cistern-flush + soakaway pit 1,200
12, Cistern-flush + septle tank + soskaway pit 1,400
13. Sullage soakaway pit 100
14, Drain field channel 800
15, Vacuum truck - ' 7,500
16. Refuse collection and disposal truck 8,500
17. Animal-drawn cart © 3,000
18, Refuse ¢ollectlon bin 50
19. Sludge dumping slte 2,000
“20. Refuse disposing ang burning site ' 2,500
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(3) Assumptions for Fstimallng the number of Toilets to be lmplemented in Dupti by
the Year 2{105 and 2010

To find the number of tollets to be implemented In Dupii by the year 2005 and 2010, the
following assumptions have been made. .

~ By the year 2005

# All schools in Duptl will have, at least, YIP collective toitets.
¢ The Dupti Hospital toilet facilities will be rehabllitated; and the clinle and
“possibly & health center will have VIP collective toiléts.
o Duptl market area and bus terminal wilt have VIP public toilet, ‘
100% of households that have house water supply connections (HC) will have
some kind of flush follet.
e 175% of the households that have yard water supply conneatlons (YC) wlll have
VIP or higher toilets. _
o 75% of households that use public fountain (PF) as & source of water supply wilt
have improvement traditional toilets or VIP tollets,

- By the year 2010
* 50% of households 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 traditlonal latrine or VIP

latrine or higher grade toilets,

= In each’ category {HO,YC,PF), those that can afford more ean have higher standard
of toilets of their choleces,

- Al equipmeht will be replaced by this time,
{4 Total Capital Cost

Indicative capital costs for sanitary faeillties far Dupti based on 1995 prices are shown in
Tabte 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 Capital Costs of Sanitary Facllities for Dupti for Year 2005

- fu Total
" Facilities No Un(igiﬁ;)st ( 1?;30 (l:;i)::)
o VIP collective toilets for sehools 10 85,000 8590
¢ VIP ¢ollective tollets for clinies and health eenters 2 65,000 195
» VIP public toilet for market area and bus terminal 3 95,600 285
e 100% households with HC to have PF tollets 1,080 | 7,500 | 7,950%
e 75% households with YC 1o have VIP shared toitets 1,485 | 15,000 | 22,275%
or higher

& 75% households ﬁith PP to have VIP toﬁets 1,‘163 2,000 2,326*'
s Vacuum truck 1| 250,000 250
o Refuse disposal truck 1 180,000 180
¢ Siudge dumping slte 2 10,000 20
¢ Refuse disposing site 2 6,500 13
¢ Refuse collecting bins 70 250 18

Total | aaae2
Excluding Households' (¥) 1,611

Table 5.2.5 Capital Costs of Sanitary Facilities for Duptl for the Year 2010

| Facilities No‘ | Un(:i:(:-;) st g:’;::} (]:3?::)
e 50% of households with HC to have flush tollets 1,300 7,500 | 9,750%
. :50% of households with YC to have VIP follets or 1,775 3;000?  '5,325%
higher _
® 100% households with PF¥ to have VIP toilets 190 2,000 380%
© Replacement of vacuum trueck 1 250,000 250
¢ Replacement of refuse disposal truck 1 180,000 180
¢ Replacement of refuse colleeting bin 100 250 25
© Total 15,910
Rxeluding Households' (*) 455
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{5) Total Operating and M_aihtenanee Cost

Indicative operating end maintenance cost for sanitary facilitles for Dupti are shown In
Tables 5.2.8 and 5.2.7 for the years of 2005 and 2010 each. :

Table 5.2.6 Annual Operating & Maintenance Costs for the Year 2005

| Pacllities | No Urm(i':ig;)st ;l;(:;g; (;?::)
le VIP coltective tollets for schools ‘10 800 8.00
e VIP collective tollets for clihles and health centers "3 800 2,40 -
¢ VIP public toilet for market area and bus terminal 3 3,000 9.60
1o Flush tollets for households with HC 1,060 1,250 | 1,325.00% |
o VIP shared toilet for households with YC 1,485 400 | 594.00*
¢ VIP tollets for households using PF . 1,163 | 300 | 348.9ﬁ‘_‘
o Vacuum truck 1 7,500 7.50
¢ Refuse disposal truek 1 8,500 8.50
¢ Sludge dumping site 2 2,000 4,00 -
® Refuse disposing site 2 2,5{10_ 5.00
¢ Refuse collecting bins 70 50 3.50
Total '2,315.80
Exeluding Households' (¥) 47.90
- Table 5.2.7 Amﬁuél Operatlng:& Maintenance Costs by the Year 2010
- Pacllities No Un(tl:i;mt Z?;g; g?::)
e Flush toitets for households with HC 1,300 1,250 | 1,625.00%
& VIP or higher toilets fo.r households with YC 1,775 1,000 | 1,775.00%
o VIP tollets for households using PF 190 300 : 5?.0(}5‘
¢ Vacuum t:ru'ck : -1 7,500 150
o Refuse disposal truek 1 8,500 - 8,50
¢ Refuse collecting bins 100 50 5.00
Total 3,478.00
Bxe¢luding Households' (¥) 21.00
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(6)  Summary of Costs

- Capital Costs

Year Cost In 1,000 Bler (Total) Excluding Households'
2005 34,162 1,811
2019 15,810 455

Total 50,072 2,066

- Annual Operating & Maintenance Costs

Year Cost in 1,000 Blrr (Totsl) Excluding Households'
2005 2,315.80 47.90
2010 3,748.00 21,00

Total 15,793.80 68.90

5.3 Aﬁplication of sanitary education program

In line with the approach and methodologies recommended In the main report, the
following speecific recommendations have been drawn up for sanitary education in Dupti
based on the findings of the field survey:

Using this table, priorities for sanitary eduecation activities can be set. Changes in
sanitary behaviors should be monitored to make sure that the required changes in behaviors
and health risk are being made 8s required. Suggestions of ways to plan and cacry out such
a programme are Included in the sanitary education manual produced by this Study.
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3.1 Sanbitary Education Prioritics in Dupti

“[Blocks to Improved Practice

“iAssociated with climate but also related to

IPiped water not always available in sufficient
quantities {many PFs and PCs not functioning)
(W55 role) and not available when required by
people (WSS role) at sites convenient for
collection (WSS role}.

Sites not allocated for public waste d1$p05a1
sites or not managed strictly
{Municipality/wWoreda role) Individuals must be
informed of where they can dispose of waste
{Municipality/Woreda role). and shown safe
disposal techniques (CPP/all})

solid and liquid waste disposal and excreta
disposal (Municipality/Woreda /All role)
Behaviors like covering of food and water pots
during storage should be maintained (CPP/ALL)

Small children should be encouraged to use the
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}}

brainage insufficient and disposal into drains
not strictly managed {Municipality/Woreda role}
Individuals must be informed of where they can
dispose of waste water (Municipality/Woreda
role) ‘and shown safe disposal technidues
(CPP/all) .

Table 5.7
FEIEEIE& T§§é of Behavior
level -
HMigh  |Piped water access and use
always
High Solid waste disposal Tin
covered pits or burned
High ~ |Fly Control =~ 7
Hiedton Sanitary disposal of
-High children's excreta
Medium Waste water disposal in
~High pits, drains or vegetable
gardens
Medium Haﬁ&washlng after handling
~Low children's stools .
- L...-.;_. - [
Medium ° Handwashlng after handling -
~Low children's stools

‘ behaV1or {Al1l}

Domestlc hygiene (mostly women, sometlmes boys ]
and girls roles) made more easy by improving .

access to water and soao/ash nearer to latrine
(women's role) and 1mprov1ng the status of such

Domest1c hy91ene (mostly women, sometlmes boys
“land girls roles) made moxe easy by 1mpr0v1ng
access to water and soap/ash nearer to latrine
{women's role) and improving the status of such
behavior (All)




Chapter 6  Relnforcement of Organization

It is advised to refer to Table 6.1,1 and Pigure 6.1,1 when you read this section,

6.1  Comprehensive Organization and Management

The production of water will increase drastlcaily under the proposed plan from 192 m*/day
in 1995 to 588 m*/day in 2000, 1,164 m*/day in 2005 and 2,222 m®/day in 2010.

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

Basiéa!ly the number of employees in the target years was estimated dividing water
production by water production per employée. In estimating water produdtion per
employee, labor efficlency resulting from a greater production was assumed. [t is
proposed that the existing satellite status of Duptl water supply service be elevated to the
fully independent status from 2000 onward, Also, it is proposed that sanitation functions
be introduced In the organization of WSS from 2000 on. It 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.

Considering all the above factors, it is proposed that the number of employees will
increase from 10 in 1995 to 31 in 2000, 42 in 2005 and 54 in 2010,

The organizational structure will get enlarged and more diversified, The ultimate
organizational structure of WSS to be realized in the last target year of 2010 Is shown in
Rigure 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, Financial Service,
Technleal 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 diversified as years go by in accordance with greater water
production, :

6.2  Organization and Management of Water Supply

The number of persohnel for water supply functions of WSS will be 29, 39 and 50 In 2000,
2005 and 2010 respectively.

A brief explanation on the ultimate organizational structure and functions will be glven
below: ' S ' :



The objectives of water supply funetions of WSS are to Supply'suffic[ent piped water on
one hand and to finanelslly stand on its own feet. In this regard Customer Services and
Internal Audit are typical functions of WSS. Besides them there will be three major
Services, '

Administration Service is composed of General Administration. Personnel, Storage and
Legal Seetions. General Administration Section will be In charge of secretarlal/clerical
work. Guards and sweepers also belong to this section. Personnel Section will be in charge
of reeruitment, asslgnment and fraining of personne!, and remuneration. Storage and
purchasing of materials and supplies will be done in Storage Section. Such matters as
complaints and penalties can be taken care of by Legal Scetion.

Finaneial Service controls Budgeting, Accounting, Financial Management and Operation
Sections. Annual and monthly budget of Income and expenditures will be prepared in
Budgeting Section. Monthly and annual accounting of expenditures and income wiil be
perforined in Accounting Section. Financlal Management Section makes analysis and
evaluation of financial performances. Operation Section is in charge of meter reading,
billing and collection, and cash water selling,.

Technieal Service covers Technieal Records, Operation and Maintenance, Inspection and .
Work Sections, and Workshop, Records of equipment and supplies such as aequired dates,
number, plans, dimension, breakdowns and repairs will be kept In Technical Records
Section. Operation ané¢ maintenance of pumping stations, reservoirs, pipelines, public
fountalns, ete. will be taken care of by the section of the same name. Inspection of the
above-mentioned facilities will be regularly done by the section of ithe same name,
Repairing and manufactucing belong to Workshop. Works Seetion is in charge of .
rehabilitation/replacement/consteuction of facilities.

The number of‘perrsonnel to be assigned by position/furetion in 2000, 2005 and 2010 is
shown In the latter half of Table 6.1,1. '

6.3 " ‘Organization and Management of Sanitation

The number of personnel for sanitation functions of WSS will be 2, 3 and 4 In 20900, 2005
and 2010 respectively. :

A brief explanation on the ultimate organizational structure and functions will be given
below:

An independent department called Sanitation Service wlll be introduced. The Serviee will
" be comprized of Publiec Relatlons, Loan Service and Malntenance Sections,

Public Relations Section will be in charge of the provislon of informatlon and publie
relations services to help people to Install septie tank tollets and dey pit latrines. - Loan -
Service Section will provide loan/subsidy to clients for the Installation of septic tank
toilets and keep related records. Masintenance Sectlon will have a vacuum truck to
regularly empty tollets and will regularly clean and majntain dralnages.
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The number of personnel to be assigned by positlonffu'nctlon in 2000, 2005 and 2010 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) 192 588 1,164 2,222
2, Water Production per Worker 19.2 20 30 40
(m*/day/worker) _
3. Coefficient 1.0 1.0 1.0 0.9
4. No. of Personne} 10 29 39 50
5, Adaitionsl Personnel for Sanitation 0 2 3 4
6. Final No. of Personnel 10 31 42 54
2, Breakdown of Personnel by Position/Punction '
 Positions/Functions 1995 2000 2005 2010
i. Manager : 0.._ 1 1 1
2. Customer Services 0 0 0 i
3. Internal Audit : : 0 i 1 1
4. Administration Service _ '
1) Head 0 A | 1

2) General Administration Seetion

Secretavies/Typlsts/Clerks 0 1 1 1
Guards 3 5 8 7
Sweepers/Janifors 0 0 1 i
Drivers 0 0 1 1
Sub-Total 3 6 9 10
3) Personnel Section 3
Re_cruitmeht and Assighment 0 0 0 1
" Training 0 -0 0 1
Remuneration 0 0 0 1
Sub-Total 0 0 0 3
4) Storage Section o
Store Keepers 0 1 1 1
Purchase of Materlals/Supplles 0 0 0 1
Sub-Total 0 1 1 2
5) Legasl Section 0 o 0 i
Total 3 8 11 17
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2. Breakdown of Personnel by Posltion/Function {Continued)

2000

2006

Positions/Funetions 1995 2010
‘5, Financial Service 0 1 1 1
1) Head 0 0 0 1
2) Budgeting Section
3) Accounting Section
Accountants 0 1 1 2
Cashiers/Treasurers ] 0 0 1
Sub-Total 0 1 1 3
4) Financial Management Section
Finaneial Analysts 0 0 0 1
5) Opebétlon Section _
Meter Readers 0 ? 1 3
“Bill Distributors/Collectors 0 ¢ 1 3
Water Sellers 5 7 9 1
Sub-Total 5 T 11 7
Total 5 9 13 13
6. Technical Service '
1} Head 0 1 1 1
2} Technical Records Seetion 0 i 1 1
*3) Operation and Maintenance Seetion
‘Mechanles 0 i | 1 1
" Eleetriclans 0 1 © 1 1
Motor Operators 2 4 4 4
Plumbers 0 1 2 2
. Sub-Total | 2 i 8 8
-4) lnspec{tibn_ Sectlon L L -
 Water Meter Teéhniélans 0 1 c 1 1
Leakage Detectors 0 0 1 1
Water Quality Analysts 0 0 0 1
Sub-Total 0 1 2 3
5) Workshop 0 0 i 2
8) Works Section
_ Contréetlng 0 0 0 1
' Designing/Drafting 0 0 0 1
Sub-Total 0 0 0
Total 2 10 13 17
- T, Sanitary Service
1) Public Relations Section 0 1 i 1
2) Loan Service Section 0 1 1 1
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2, Breskdown of Personnel by ?ositlon/thctlon {Continued)

_PosltlonsfFuncttons - 1985 2000 2005 2010
3) Maintenance Section.
Technielans 0 9 0 1
Drivers [|] 0 1 1
Sub-Total 0 1] 1 2
Total ) 2 3 4
Grand-Total 10 31 42 54
lManager, WSS
Internal Customer
Audit . . Services
Administration "| Finanelsl Technleal | . Sanitarvy
Service Service Service " {Service
General | Teehnical ' Publie
-1 Administration | [ gudﬁetlngl |4 Records -—| Relations
" ISeection ' veciion Section Section
v _ - ' ~ {Operation and]| [L.oan
] geri?nnel_ : —J SAcc;;untlng - }—{Maintenance —1Service
ection ection [Section "|Section
_ Finanelal . T
| - | gtor;a:ge | Management !SnS[ﬁcﬂon L g&aitn!tenance
ection Seetlon ection ection
|| Legal .| Operation | | Workshop
Section Section
| | Works
Section

Figure 8.1.1 Proposed Modet Organization Set-up of WSS
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6.4  Community Bullding / Partlclpation and WID

fn liné with the approach oiitlined in the Main Report, the following ddditional po!ni‘s are .
being made with speeifiec reference to the findings of the fleld survey work relating to
Duptl:

~ Duptl was In urgent need of water interventions, particularly PPs because PCs were
not affordable. Groups and households interviewed and discussed with would like to
see the project implemented and not merely studied. To & lesser extent sanitatlon
was a priority need. Sanitation should not be considered withoit improvém_ents to
the water supply situation,

- The majority of the population, in particular the P¥ and vendor users were ready to
participate in the management of the PF facilitles, This should be facilitated by
involving men, women boys and girls on the exdet locations and designs of water
points and opening times required.

- Schools and health centers should be consulted and encburaged to participate in the
program. The most llkely areas of Involvement are In the sanitery edueation
program,

-~ Men, women, boys and to a lesser degree girls will benefit most from the water
supply intervention leaving them more time for other actlvities including income
generation and study. '

= Attention should given to ensure that men and boys continue to asslst in the tasks of
water collection and carrying after the implementation of the program. This will
promote the release of more time for girls and women and make sure that they also
realize savings in time and energy from lmproved water supply.

.- Ethnie mlsunderstand!ngs need to be carefully considered in the' projeet plsnning

and. implementation if the full benefits of a community managed water and
sanitation program are to be realized.
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