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| ON .
ADDIS ABARA FLOOD CONTROL
| AND | .
ENVIRONMENTAL MANAGEMENT PROJECT

1 Baqurbuﬁd -

The city of Addis Ababa suffered from severe flooding for many years, which has resulted
. in social diétinbances $uch as loss of human lives, housés?ofﬁccs diSplaccmem of people
living in the Aver- s:dc arcas and damagc to various mfrastrucmrc such as tral't’ ic-related
' 'stmcturcs in the city. The situation has escalated duc 10 a population increase in the city
over the past 15 years. Although the feasibility study for the flood protection and storm
_sew:er §y$l¢ni of the city was completed by BECOM in 1982, ‘placing a focus on the
formulation of the flood protection plan for riverine areas along the chhenc Kurtume and
Bantyiketu Rivers, the reaches of the chcna and Little Akaki Rwers reccnily have many
‘placcs whcre peoplc are dcnscly settled -along the riverine areas. Thus, it is keenly
necessary 10 prcparc the m:cgratcd flood control p]an with a full coverage of the Addis
‘Ababa city area concemed with flood control and environmental management.

B In addition to lhc aforcsaad floodmg problcms thc river environment has wonﬁncd greatly

- with the rap;d pOpulanon increase along the riverine areas with respect to every tnbulary

drammg the city area. “In pamcu!ar during the dry season when the river streamflow is

lower, a foul smell is released from the river channet due to pollution of river water which

is the responsibility of nearby households who release domestic waste water into the river
channc:} not 1o mention the already accumulated garbage found in the river channcl.

T: akmg into account lhc afomsand situation in the city of Addis Ababa, the Government of
' Elhlopia requested lhe !nfrasu*ucturc Developmenl Institute of Japan (IDI) to dlspatch a
prelmunary survcy mission in order 10 fommlale the terms of reference necessary for the

: _-study

" The Governmient of Ethmp:a places vital i :mponance on the vrgent 1mplemcmanon of the
Study 0 as to improve the situation of the city. ' '



2. THE PROJECT AREA

The city of Addis Ababa spreads to the upper catchment of the Akaki River, covering an
area extending from steep sloping land with a maximum elevation of 2,800 m in the north
up to a gentle plateau with an elevation of 2,200 m in the south. The catchment is drained
| by numerous steep channels which originate from the northern watershed with a peak
~ elevation of about 3200 m. Thos¢ small tributaries gcnérally flow down from north to
' south with a gradual decrease of their gradients. Of these, the main riv_crs are the Kebena,
Kechene, Kurturne and Little Akaki in an order of east to ‘wgst,‘ which join to form the
mainstreai of lhe;'Akaki:_River far downstream of the city area. '

| '_ 'Ihc study area awith a calchmcm area of about 125 km2, for which 1hc flood control plan is
tobe contcmplated under lhe Study, lies in the uppermost part of the Akaki River Basin.

According to the city map in 1986, the catchment is approximatei_v 70 % urb_anizéd and 30

- % forested or grﬁsscd, The upper catchment area has considcrably more Opch meadows or
farm land than is indicated on the 1986, city map whlch shows forest cover. This’ seems Lo
reveal recent forest cIearance and some soﬁ erosion.

“The popuza:ion'o’f Addis Ababé was 12 rhi_llio'n in 1982. Thereafter, the population has

la’rgely increased 'es'pc'ci'zil'ly due to the migration of rural peaple to the city during the long-
lasnng civil war whcn the city . area was the only placc in the country that could ensure
security. ltis gcncraliy accepted that at present lhc city's populauon is approxnmalcly
estimated at 3 million, although the results of a recenl census are not avallablc Asa rcsult
of the populauon mcrease the areas adjacent to the river channel have been densely binilt
up. Th:s snuanon has led to an mcrease in the mcuncncc of ﬂoodmg in the riverine areas
concermng every tributary that passcs through the cxly area. Accordmg to lhe information
obtained from the chlon 14 Administration Ofﬁcc around 90 % of the residents living
along the riverine areas are settled lcgally vnder the formal permission of the regional
government, while the rest, around 10 % !hcrcof is rcponcd to be illegal residents.
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In 1986, the Addis Ababa Master Plan was prepared under the assistance of the Italian
~Government and formally approved in 1994 by the Region 14 ‘Administration Office. The
~ Mastér Plan sets out the "Green Area” for each of the tributaries drammg the cny, which -
delineate the riverine strip area with a width of 50 to 300 m in general and over 500 m in
some places. After the approval of the Master Plan by the Regional Government, new
residents are prohibited 1o settle in the riverine areas. Thé Regional Government recognizes
that it is realistically impossible to relocate the people living in the riverine areas to othcr
© places in order 1o realize the Green Aréa planned in the master plan The Green Area may
_ also bc considered to be the same as a river zone where nobody is allowed to scmc Since

. the present situation in the riverine areas differs from that at the tlme of the master plan

bccausc of the past rapid popuration increase, however, it is recommended to defirie the
- river zone ms{ead of the Grean Area through the future master plan. -

The rainfall regime of Addis Ababa is subject 0 the seasonal movcmcms of the Intertropical -
Convergence Zonc producing lwo wet scasons. The main wet season gcncrally lasts
' between the middle of june and the end of Scptembcr causing about 70 % or more of the
annual average rmnfall of 1,400 mm. The Addis Ababa C1[y areais subjcct 1o vexy intense -
rainfalls of short durdtion. These condidons couplcd wuh the stccp stoping catchment and
high runoff rates result i in rap:d risé of water level and river flows of high vclocu)' causing
localized mundanon and rivér bank co]lapse The previous ramstorm records which
:resuiled in large-scale flood damagcs rcvea] that in gcncral the heaviest ramfa]l mtensny
occurs within the first 20 minutes aflcr the start of rainfall, '

Due 1o the aforesaid intense rainfall of sfldn duration as vell as the steep sloping
" catchment, the Addis Ababa city area is sUsccpliicﬁc to habitual ﬂc;odialg in the wet season.
Actually, flooding in'Addis Ababa has occurred for many years, but delailed flood damage
surveys were conductcd for the two floods, which occurved on 19th August 1978 and 26th
August 1994, respectwely

The flood of 191h Auguét 1978 took place between 7:30 p.m. and 10 p.m. H cavsed the
death of 12 people who were caught in their homes by thé flood, and carried away when
their houses collapsed.- The damage was so considerable that the Department of Housing
‘Research and Services undérlobk a‘sur\icy to clarify the extent and cost of the damage.
However, only the damage to dwellm gs was covered by the survcy The survcy clarified
that a total of 1255 houses were af fected, of which 562 houses were dcsuoycd In addition
‘to the dmagcs to dwe]lmgs other flood damagc such as mwrferencc with traffic and roads

- were rcporled asa result of the survey.

To cope with the flood damage in Addis Ababa, a feaéibility study on Flood protection and
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- Storm Sewer Systern of Addis Ababa was proceeded by BECOM in 1979 with the financial
assistance of the French Government, The BECOM study undertook a stream gauging
“survey, hydrologica! analysis, flood damage survey, dnd formulation of flood protection
plan and improvement plan of storm sewer systém in Addis Ababa, It was clarified
through the feasibility study that the 1979 flood would have a flood scale of a 30 year
- return period and that the total amount of damagcs caused by the flood be about 2 million
Birr at the price level of 1982, The feasibility study recommends the provision of retaining
walls and/or dikes along the river banks of the Kechene, Kurutume and Bankiyeketo, and a
~ small flood ¢ontrol dam on each of the upper reaches of the former two rivers and the Linte
- Akaki 5o as to protect the flood prone areas from flooding. . However, the flood protection
- plin was formulated focusing on the riverine areas aiong the Kechene, Kurutume, and
: ‘Banlylkclu Rivers, of which the fomxer two rivers are ' tributaries of the Bantyiketu.
~ Conceming the Kebena and Litle Akaki Rivers, the prolecuvc works wcrc not sofficiently
planned in lhe study with exccpuon of a small dam proposed in the upper reaches of the
" Liule Akaki River, as the riverine areas along these lwo rivers were not 5o densely
.populated at the time of the .fcasibility study. Due to the aforesaid rapid population
increase, present land-use along these two rivers has rcma:kably progrcssed since the._
completion of the feaSIbzhty study which was ‘about 15 yéars ago :

Agam, a Zargc—scalc flood occurrcd in August 1994 It dcslroycd or damaged housing,
affecting nearly 8000 persons and made somc 3000 persons immediately homeless. [nmal
estimates mdlcatc that at least 462 famahes rcqulrc rehousing being spread over thc city.
These peopleare presently bcmg housod in commumty facilitics such as communny halls
or makeshift outdoor-accommodation of plasuc sheeung As far as the present dense
housing alOng every river channel in the city is concemed, it is expected that the same or
‘even larger scale flood damagc will take place in the future unless effective flood protccuon
" measures are taken to improve the prcsem condition a]ong the riverine areas. -

In responsc to the 1‘994 flood, lhe Regional Government established the Addis 'AbaBa
Flood Contvol and Prevention Project Office in Scp:cmf:cr 1994, who is principally
responsible for implementation of urgent measures, and investigation and implémcntatibn'
of long-term protection measures to protect Addis Ababa from ﬂoodmg “However, it
appears that the flood protecuon walls and road bndges currcntly undcr construction or
being planned take into consideration cn]y the flood water levels com:spondmg to a flood
| level of the certain retorn penod which was fonnulatcd through the prcvnous fcasnbllny
study Bcsndcs it is rcportcd that lhe existing bridges constructed in the past to link the
road networks in the city have hampered !he smooth sueamﬂow dueto the abrupt reduction
' of the flow area at those locanons causing the river to overflow during times of flood.
Also the flood pro:c_cuon walls along the river bank, which were constructed by another



orgamzanon in the past for flood protection purposes, cause new problems such as erosion
of the opposite river bank. In consideration of these circumstances in the city, it is essential
10 set up a comprehensive master plan for the whole area of the city of Addis Ababa, since
the previous study docsn't cover the whole cily area and is not effectively utilized for the
river structures and river-related structures currently under construction within the city.

The Study on Addis Ababa Flood Control and Environmental Management Project 'Wili aim
10 formulate a comprehensive master plan for flood protection of Addis Ababa and the
environmental management in the riverine areas and upper highlands as well as a fCaSlblhly 5
study for the priority flood contro! project, which is lobe selected through the niaster plan.

3. Necessity of tﬁe :Study : i

In order to solve the problems and issues related to the flood control and river environment
which are explained below, it is essential to formulate an integrated Master Plan on the
Addis Ababa Flood Control and Enwronmcmal Managemem Project and to carry out a
fca31b111ty study for the priority project as selected through the master plan at the earliest

stage.

(1) Occurrence of habitual flood damage
 The city of Add:s Ababa has su[fcrcd from severe flooding for many ycars The
- flooding situation has been aggravatcd by the rapid population i increase. At present, the
riverine arcas are dcnscly built up for residential purpose, even m low- lymg flood-
: pronc areas. For th1s reason there is a high possibility that even more severe ﬂoodmg
~thart that of the 1994 flood will occur conceming every tributary basin in the city. This
5 woﬂld lead to the creation of a number of displaced people. ' '

g {2} Applicability of previous fiood control p!an

- 'In1982,a feas'lhnhty study was carried out to formulate the flood control plan for Addis
Ababa, but it doesn't cover the whole tributaries of the city, placing a focus on flood
protection of thc central part of the’ c:ly such as the Kechene, Kuriume and Bantyiketu
River Basins since the other tnbutary basins were nol so densely populated Bowever,
‘the residential area has cxpanded cnormously to the areas atong the uppcr Kebena and
|  Liule Akaki Rivers to the east and west, for’ whlch no ﬂood control works were
contcmp]atcd in lhc previous study with lhc exccpuon of a ﬂood retention dam on the
| vpstream reach of the Litle Akaki River. In addition, a small flood control dam on

each of the Kurtome, Kechene and Kebena Rivers, which was prOposcd in the
previous flood control plan, is riot an cffective measure because of their extremely small '
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storage capacities attributed to the step river slopes. Hence, the previous study nceds
1o be updated and revised incorporating the present conditions in Addis Ababa.

" (3) Provision of river structures without any flood control plan
The other problems of flood control identifiable in the city are that the flood protection
walls and bridges currently under construction are designed without any comprehensive
flood control plan. There is a fear that these river and river-related structures will create

~ new issues and problems in relation to flood contro! in Addis Ababa. In reality, it is
‘reported that the flood protection wall provided along one bank of a tributary caused
flooding over the opposite river bank. Thus, the new river and river-related structures
should be adequatcly dcsrgned in accordance with lhe: integrated floodt control plan lobe

fommla(cd : '

'(4) - Hydraulic and erosion problems of existing road bridges _ :
At many of the :cxisting road bridge sites in the city, which were construcied 30 years
" agoor longer, the flow area of the tributary suddenly reduces as they were constructed

wuhout sufficient examination'of the h)d.rauhc conditions. Duc to the msufﬁc:cm flow
areas at thosc sites, the overflow of river water and rise of the upstream water level
takes place dunng ﬂoods adversely afl‘ecnng inhabitants living nearby the tibutaries,
particularly by flooding and hampenng road traffic. In addition, there exists other
steuctures such as water supply pipes, wh:ch are laid bclow the avcragc ﬂood water
levels. o

Tt was confirméd through _sit¢ recbnna'iséa:ncc ihak some bridges have scriously
damaged foundations due o erosion of the river bed. Bridge failure in the central part
of the city would lead to traffi ¢ paralysis in the city, rasulung m an advcrsc cffcc( on
economic activities in thc cuy Hence, it is rccommcndcd that the mvcshganon and
survey 1o clanfy the present condition of existing bndges and river banks be carfed out
through the Study in order 1o set up the urgent rehabilitation plan which comprises of
the replacement of existing bridges and protective works for river banks, both of which
are subject to severe erosion. '

{5) Resctllement of people Iwmg in the "Green Area" and Establtshmg :
- new river zones along tribufaries o

“The Addis Ababa Master Plan sets out the "Green Area" along cach of the tributaries
draining the cny, whxch dcltneate the riverine smp area with a width of 50 t0 300 m in :
gencral and over SOG m in some placcs Howcvcr the regional government, the
‘Region 14 Ad:mmstranon Ofﬂcc recognizes that it is realistically impossible 1o relocate
all of the pec»pl_e living in the riverine areas for the realization of the Green Area as
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p]anncd in the master plan. From a realistic point of view, it is recommended to
establish a new river zone which is to be determined based on the flood water levels of
a certain magaitude of flood for every tributary, The river zone will be secured along
cach tﬁbutary as namowly as possible, providing (a) the project cost is economically
feasible as compared to the relocation costs, and (b) there arc no adverse enwmnmcmal
cffects, by means of contemplating the appmpnate flood control measures.

It is necessary to examine the resetilement plan for the people residing in the new river _
zones, which shall be implemented by the Region 14 Administration Office using their
own budgets. The ftsclllcmcnt plan will be fonmulated taking into account the'social

 aspects concerned with the communities in thie river zones such as their organization, -
family makeup, housmg sitvation and pcrccpuon to rcsculcmcnl. and keeping good
pubhc m!auons with the govemmcmal organizations conccmed.

(6) Pollution of river water .
‘Daring the dxy season when the river dlscha:gc bccomcs quite smali thc Tiver water is
- much polluted duc_ to inflow of _d_omesue waste water into the tributary from houses in
 the riverine aicas, accumulation of garbagé thrown aWay by the inhabitants, human

excretion, etc. Conscqucnl]y, an extremely foul smell can bc noticed in and around the
- river channel so much O ‘that nobody wanis to visit ‘the river channcl Even
downstream wherc the business center is !ocated the pmple working in buildings
adjacent to thc nver channcl are advcrsely af fectcd by the foul smell from the river,
ahhough this suuanon is mmgatcd during the wet season since the pollutcd river water
is diluted by the compzuatwely abundant runoff.

Unless appropriate measures are taken, the present sitwation of the river water pollution
. in el to increase in future. As long as it continues, Addis Ababa cannot qualify to be
the capital of the country. ' |

As a short-term measure to improve the river environmental conditions, the simple
sewerage system which comprises of the installation of garbage collection boxes/yards

- and arrangement of garbage collection and vacuum cars ékmg the river banks could be

¢ realized taking into account the financial stat¢ of the county. On the other hand, a
*sewerage plan will have to be formulated in association with the Addis Ababa séwerage
master plan, - o -

:(‘?) Rczanmg of (he "Green Area™

Of the Grieen Area specified in the Addis Ababa master plan the elevated lands hxghcr
than the ﬂ00d water level will be left to constitute the Green Area as far as the master
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- plan is valid, even though the river zone for each tributary is to be set up through the
Study. It is noted that no development plan for a scwerage system in the Green Area
has been proposed in the Addis Ababa sewerage master plan. However, there are a lot
of residential places in the Green Areas with a dense housing population. Since almost
all the inhabitants are legally setiled in these places, these areas should be rezoned to
residential areas, or redeveloped as far as practical.

" In view of the present status of the Green Area, it is recommended to formulate the
overall rezoning plan for the Green Area, which includes the land use plan to secure (i)
:roads parks, playgrounds in the vacant areas, of which some places are to be utilized

_ as flood retarding basins during the main wet season and (ii) resettiement a:ca for the

people residing in the river zones and (iii) residential areas for which a development

- plan for mfrastmclurc ‘such as water supply and scwcragc system, will be prepared
- with n:ference to other exxsung master plans

(8) Issue of organization, institution ancl laws ' related to ﬂood centrol -
and river management

' Since i ns establishnieat in 1994, the Addis Ababa Flood Conlrol and Prevention Pro;cc:
Office is responsible for lhe_ﬂ_ood cqntr_ol in Addis Ababa, but the office is not fully
organized to COntr'dI and méhagc all the rivers in' Addis Ababa. - It is necessary (o

' cxamme the orgamzauonal strcngl.hcmng thereof to ensure sustainable ﬂood control and

river managcmcnl in the fuum: The msmunon and laws related to flood conlrol and

‘river management is required and should be set up an_d enforced to _success_fully keep

favorable river circumstance after ‘implementation of the flood control and

environmental management project.



4 SCOPE OF WORKS
4.1 Objective of the Study
The abjective of the Study will be as follows:
(1) To formolate a compréhcﬁsivc master plan for flood protection of the city of
-Addis Ababa through the examination and comparison of all conceivable flood |

control measures. The master plan will also formulate the resettlement plan for
the people residing in'the river zone of each mbutary to be setup in the master

plan, and the mban dcvclopment plan for the nvcmlc areas which will includc a : o

' temporary sewerage: plan to improve the cver-worsenmg environmeiital
- circumstance as well as land rezoning plan takmg into account allocation of
: =1n{rasimclurc such as public roads, parks playgrounds

(2) _To carry _out: a f_e_asibility s@udy on the pﬁority projcct’, which is to be selected
-~ through the aforesaid master plan.

In addition to the above bbjcctiv'cs a transfer of technology to the counterpart personnel of
the executing agency shall be another aim of the Study. Thc main items dealt with in the
course of lhf: transfer of knowlcdgc are expected to cover modem cngnncenng technology
used on river improverment works in Japan and river managcmcm which is prachcccl in

Japan.
4.2 Scope of Works
“The Study is scheduled to proceed in the following three (3) stages :
(1) Phase 1 : Field Investigation and Survey
(1.1) Co1lécﬁor£ of data and infonmation relévant to the Project
(l 2) Rcwcw of prcwous studies and existing plans, which include;
- Feasibility Study on, Flood Protection and Stonm Sewer System of
- Addis Ababa, by BECOM

Addjs Ababa Masler Plan by Techcstc Ahderom and Paolo Ceccarelli
- Addis Ababa Sewerage Master Plan -
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()

(1.3

* major tributaries

(1.4)

{1.5)

(16)
)

(18

(1.9)

Acrial photo mapping, Tiver profile and cross sectional survey along

Installation of water level gauging stations on major tributarics, and

current metering al gauging stations

'Prc!iininary hydrological investigation and flood damage survey

Tnvestigation and survey of existing flood contéol facilities and retated
rivet structures such as road bridges, culverts, water supply pipes, etc.:

Reconnalssancc and sunrey of bndges and river banks subject o

‘crosron

Investigation and survey of land use survey and survey on organization
of existing communities in the riverine areas of each wributary

Envifonmental survey and water quality analysis

Phase 2 : Forinulation of Mastc’f Plan

1)

(2.2)

(2.3)

4

(2:5)

Hydrologlcai investi ganon for estimating the probablc ﬂoods of varions
retum periods in the respective sections of each mbutary based on the
meteo- hydrologlcal records collected from the concerned organizations
and those observed with rew stream gauges

Hydraulic analyses to clarify the carrying capacity of each tributary,
both under the present condition and under the condition that the

~ planned flood control facilities are provided

Geotechnical mvcsugatlon mcludmg core bonng at existing bridges to
be relocated and a:eas subject to land- slldc and sonl mechanical
mvcshgauon ' C :

Prcpamuon of desi gn and planmng criteria wobe applud to l’ormulatc the
‘master plan on the flood control

Fonnulation of improvement plan of sewer drainage system



(2.6)

(2.7)

(2.8)

Examination of flood control measures for each tributary

Formulation of integrated master plan on the flood control for the entire
study area by means of combining the various flood control measures

Establishing new river zones along each tnbutary based on the flood

- water level of dclcmnncd flood protection level on the condition that the

flood comrol plans be realized in accordance with the propos,d master

~plan -

2.9)

EPrep’ara‘lio_n of inventory of road bridges and other river-related :

structures which need to be urgently replaced from a flood-control

- viewpoint or due to erosion of their foundation, as well as riverine aicas -

2.10)

@.11)

(2.12)

@iy

subject to collapse, and sélection of urgent rehabilitation works for

which a b’aéii: design is expected to start after completion of the master

planning

Preparation of an improvement plan of the river énvironment in the
riverine areas, which includes resettlement plan of peoplc in the new
rivér zones set out lhrough the Swudy, and an installation plan of
sewerage system, re-development plan of the "Gréen Areas"
consideration of their effective land uses for roads, parks playgrounds.
Tesidential areas, etc.

Initial - environmental examination and preparation of a basin

_conservation plan including reforestation in the upper reaches of the

study area

Selection of a priority flood control project taking into account the
results of the overall economic evaluation on those projects identified,
environmental aspects, and the development policy of the Region 14
Administration Office

Preliminary stixdy on organization, laws and institution related to flood

conirol and river management



'(3)  Phase 3 : Feasibility Study for Priority Flood Control Project

@D
(3.2)

(3.3)

(3.4)°

Supplemental field investigation and survey
Assessment of flood damage values in the project area
Formulation of optimal flood control plan

Preliminary design of the major structures included in the proposed

- flood control plan

- (33)

Esumalc cf consuucuon cost and pl’Cpal’ﬁlIOﬂ of 1mplemcmanon‘

¢ program

- (3.0)

(3.7)

(3.8)

Economic evaluation of the effect of the proposed flood control plan

Formulation of future land use plan and sewerage system in the riverine
areas ' ' L

Overall project evaluation including environmental effects

4.3 Execuling Agency

The exccuting agency of the sludy is the Addis Ababa Flood Control and Prevention
Project Office under the Region 14 Administration Office. Cenceming the study on Zoning
‘and urban planning of the riverine arcas, the staffs of the Region 14 Administration Office
* who ar¢ specialized in those disciplines will be nominated as the counterpart personnel to

participate in the Study.

However, in order to smoothly implement the scope of the works, it is strongly

recommended that a single lawfully fesponsible agency or committee be organized by the

governmental organizations concerned such as the Addis Ababa Flood Control and

Prevention Project Office, the Works & Urban Deve!opment Bureau and thc Addis Ababa
Water and Sewerage Authonly
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5. SCHEDULE AND OUTPUTS OF THE STUDY

$.1  Schedulé of the Study

The entire Study, which consists of three phases, namcly Phases 1, 2 and 3, shall be
compleled w:thm aperiod of 18 monlhs In Phase 1, the water level gauging stations will
be installed on the major tributaries drammg the city of Addis Ababa after selection of
appropriate sites. The basic mvcsuganon and _s_urvcy\w:ll be conducted during Phase 1.

" On the basis of the basic data and information made available through the field ihvcsﬁgalion
and survey of Phase 1, the regular master plan will be carried ovl in Phase 2, and
subsequently a feasibility study for a priority pro_]ecl selected through the master plan is
scheduled to be exécuted in Phases 3. Phases 1 2 and 3 shall covcr lhc penods of 5,6 and

7 momhs reSpcctwely
5.2 OQutput l‘fom the Study
The follow'm'g repoﬁs shall be prépared and submitted to the executing agency:

OR Inccption Report wnthm a penod of one (1) month after thc commencement of the
' Study, dcscnbmg approach and method of the Study, implementation schedule,
proposed expertise inpuls, undertakings by the executing agency, etc.

(2)  Progress Report-1 at the end of Phasé 1, which describes the results of the field
' investigation and survey for the imaster planning as well as the findings obtained
through field work

(3) Interim chon wuhm aperiod of eleven (1 1) months after the commencement of -
~ the Study, wh:ch presents the draft master plan on flood contro! and improvernent

of river environment.

(4) Progress Report-2 at the end of the field investigation and survey conducted for
the fcas:brluy study of the priority project, which describes the results of field

mvcsnganon and survey waork
o '(5): : Dréft Ffﬁal chon‘\vilhih'a period of s:cvcmcc’n' (1'7) months after the
icc:}mmcn::.s:me:nlt of the Sludy. whlch consists of wo pans namely Part 1: Master

Plan and Part 2 : Feasibility Study, to describe all output of Phascs 1,2 and 3.

(6): Final Report within a period of cighteén (18) months after the cbmméncemcni of
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the Study, which is to be finalized reflecting comnents given by the Steering
- Commiltec on the Draft Fina! Report

6. UNDERTAKING OF THE EXECUTIVE AGENCY

(1)

To facilitate the smooth conduct of the Siudy, the Exec'uling_ Agency shall

take necessary measures as follows :

' (a)

(b)

©

(@

(e)

(D)

(8)

(W)

" To ensure the safely of the mémbers of the Study Team when and as
- required in the course of the Study. -

“To permit the members of the Stidy Team to enter, leave and '

sojourn in Ethiopia for the duration of their'assign'mcnt therein and

~ exempt them from foréign registration reqmrcmcnts and consular

fees.

To exeinpt the members of the Study Team from taxes, duties, fees

and _anj- other charges imposed on equipment,’ machinery and
materials brought into Ethiopia for the conduct of the Study.

' To exempt the members of the Study Team from income tax and any

other charges 1mposed onorin connccnon with any cmolum\.nts or
aJ]owanccs paid to'the members of the Study Team for their services

in the course of the Study.

To prowdc necessary facilities to the Study Team for the remitiances
as well as the utilization of the funds introduced into Ethlopla in the
course of the Study.

To secure permission for entry into private properties or restricted
areas for the conduct of the Study within the !aws and rcgulauons in
force in Elhlopla '

To secure permission fdr the Suidy Team to take all data and
documcnls 1nclud1ng photographs related to the Study out'of

| Ethlopna within laws and regulations in force in l:lhlopra

To provide medical services when necded, and the expenses will be



5.(\d)

@

3)

chargeabte to the members of the Study Team.

‘The Addis Ababa Flood Control and Prevention Project Office under the .
Region 14 Administeation Office (Addis Ababa) shall bear claims, if any
arises, against the members of the Study Team resulting from, occurring in
the course of the Study, otherwise connected to the discharge of their duties

“in he implementation of the Study, except when such claims arise from

gross negligence or willful misconduct on Ihc pan of the members of the

Swdy Team.

“The Addis Ababa Flood Control and Prevention ijeél Office under the
‘Region 14 Adnnmslratton Ofﬁcc shall, act in relal:on with other

' 'govemmcmal and non- govcmmcnial ofganizalions concemcd for smooxh '

4

 'implementation of the Stdy.

The Addis Ababa ?lood Conirbl zind_Prévcntion Project :Ofﬁcc under the

- Region 14 Administration O_fﬁc'c:E s'hal_l.‘_ al ils own expense, prqvidc the’

Study Team with the following, in cooperation with other organizations.

(8)  available data and information related to the Study

| (b) Cdlinterpan personnel necessary for the Study

B () Suitable’ office with necessary equipment -and fumniture in Addis

“ Ababa

Credentials or identification cards, if necessary
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L. INTRODUCTION

“In response Lo the request of the Government of the Federal Democratic’
Republic of Fthiopia (hereinafter referred to as "Ethiopia"), the Government of
Japan has decided to conduct the Study on Addis Ababa flood control project
(hereinafter referred to as "the Study”) in accordance with the relevant laws an(l
regulations in force in Japan.

- Accordingly the Japan International Cooperaton Agency (heremafter referred
to as "JICA™), the ofﬁcml agency responsible for the implementation of technical
ooperaucn programmes of the Governinent of Japan, will undeitake the Sl;udy in

“close cooperatlon with the authorities concerned of Ethiopia.

The presem; documem sets fonh the Scope of Work w1th regard to the SLu dy

I bB}ECrivEs'OF THE STUDY

The ob]ectlves of the Study are:
(1) to formulate a master plan of flood control in Add[S Ababa

with the target year 2020,
(2) to carry out a feasibility study on flood control for
the priority project(s) identified in the master plan study.

IIl. STUDY AREA

| “The study area shall cover Addis Ababa as shown in the attached Location
Mag.

IV. SCOPE OF THESTUDY

In order to achieve the obj jectives mentioned above, the Study shall cover the
foilowmg

~(Phase 1) Master Plan Study

1. Collecuon and analys1s of the relevant existing data and information, and
-~ field survey :

(1) Natural condition
~a) Climate |
~ b) Topography
"¢y Hydrology

d) Meteorology

T



-

e) Geology and soil

' .(2) Flood controf
&) River channels

b) Dikes
¢) Retarding basins
~ d) Dam reservoirs
e)flood forecasting and warning system

| (3) Drainage and sewerage

a) Drainage f acﬂyﬂes
b) Sewerage facifities
c) Sanitation facﬂmes

'+ (4) Road bridges
-~ (5)yLand use -

(6) Socio-econoimnic sm}atwn '

'(7) Related project

-~ a) Urban plan of Addis Ababa
by Road iniprovement plans
¢) Environniental improvemeént plans
d) Others

2. Setting planning framework
a) Population projection
b) Land use plan
¢) Economic growth
-d) Estimate of design dlscharge

3. Formulation of a master plan

a) Structural measures

b) Non-structural measures
c) Alternatives

d) Legal basis

e) Cost estimate for coristruction, operation and maintenance

) Organization, and management plan
g) Implementation plan

h) Evatuation
i) Initial envicontnental examination” j

i) Selection of projf-ct(s) for the Feasxbxhty Study

(Phase I l“eas;bjht)‘ Study

Feasibility Study on tf_l_é priority p_rojett based o the resvults of the Phase I

— 74 -
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Study _
(1) Additional surveys, data collection and analys:s :
- (2) Preliminary design
(3) Organization, operation and m’untenance plan mcludmg msuwtwml
framework
(4) Cost estimate
a) Construction
) Non-structural measuvres
- ¢) Operation and maintenance
- (5) Construction plan
(6) Project evaluation
: a) Techmcal evaluation
b) Financial evalbation
~ ¢)Economic evalvation *
d) Social evaluation
(7) Environmental impact assessment
(8) Project implementation plan

V. STUDY SCHEDULE

| The schedule will be executed in accordance with the attached tentative |
‘schedule.

VI REPORTS

- JICA will prepare and submit the following reports in English to the
Government of Ethiopia. ﬁ

i. Iucepuon Report
Thirty (30) copies at the commencement of the Study in Ethlopxa

2. Progress Report (1)
Thirty (30) copies within seven (7) months after the commencement of the
Study in Ethiopia.‘-

3 Intemn Report; (Draf 4 Master Plan Report) -
Tlurty (30) copxes Wlthl i nine (9) months after the commencement of Lhe

Sw dy..

4. Progz ess Report (2) : : :
- Thirty (30) copies within fourteen (14} months a.fter the commencement of

%:f ~75-- | | A‘}%ﬁ \l_;?\:



the Smijy.

5. Draft Final Report
Thirty (30) copies within nineteen (19) months after the commencement of
: the S',Udy

6. Final Report ' '
Fifty (50) copies within one (1) momh after the receipt of the writlen
commients on the Draft Final Report from the Government of Ethiopia,
while these comments are expected to be delivered to JICA within
' on_e (I) mon[h after the _subm_1551_0n of the Draft:Fmal Report.

VII UNDERTAKING O[‘ TIIE GOVERNMET OF E'I‘HIOPIA

1 To facilitate the smooth conduct of the Study the Govemment of Ethiopia
-shall take necessary measures in accordance with the relevant laws and
regulations in force in Ethiopia:

(1) to secure the safety of the Study Teﬁm;

- (2)to permit the members of the Study Team to enter, feave and stay in
Ethiopia for duration of their assignment therem and exempt them
from foreign reglstratlon requirements and consvlar fees;

3o exempL the members of the Study Team from taxes, duties and other
- charges oi equipments, machinery, and other materials brought into and
out of Ethiopia for the conduct of the Study;

(4) to exempt the members of the Study Tearm from income taxes and other
charges of any kind imposed on or in connection with’ any emoluments
or allowances paid to the members of the Study Team for their services
in connection with the implementation of the Study;

: (5) to provide necessary facilities to the Study Team for fenhiuailCe aswell -
- as utilizations of the funds introduced into Etluopm from Japan in

connection wuh the 1mp1ementat10n of Lhe Study

(6) to secure pemussion to enter mto wherever p0531hle for the pur pose of
nnplementmg the Sl;udy

(7) to secure penmsSwn which is considered and issved by the refevant

ol W



“avthorities for Japanese Study Team to take out all data and documents
includiog maps and phomgraphs related to the Study out of ]:l:luopla to

Japan; and

(8) to provide medical services as needed and its expense will be 'chargeéble
on the members of the Japanese Study Team. :

2. The Government of Ethiopia shall bear claims, if any arises against '
imembers of the Study Team resulting from; occurring in the course of or

“otherwise connected with, the discharge of their duties in the implementation
of the Study, except when such claims arises from gross neghgence or w1Lll‘u1
nusconduct on the part ‘of the members of the Study Team :

3. Region 14 Administration {(hereinafter ref erred as to "AA") Shél_l
act as a counterpart agency to the Japanese Study Team and also coordinating
body in relation with other governmental and non-governmental :
organizations concersed for the smooth implementation of the Study.

4. AAshall, atits m_v_;i expense, provide ihc St_udy Team witﬁ_ the followings,
~ in cooperation With other organizations concerned:
- (1) available data and mformatmn related to the Srudy

_ - (2) counterpart personnel, |
b (3) suitable office space with necessary eqmpment anid clerical services in

Addns Ababa, =
. (4) Credentials or identification cards, and
(5) appropriate number of vehicles with driver(s) during the Study in
'Ethiopia.
VIIL UNDERTAKING OF JICA
For the implementation. of the Study, JICA shall take the following measvres:
(Do dispatch, at its own expenc:e; the Study Team to Ethiopia, and
:(2) .td pﬁ'ns‘ue te¢hnolbgjf transfer to the Ethio_pian counterpart pers‘oﬂnei in
the course of the Study. :
IX. O’I‘I-IERS |

JICA and AA shall copsult with each otherin lespect of any matter that may
arise from or in connection with the Study.
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CAMANG, R OB R - | o |
'QUESTIONNAIRE  FOR THE STUDY ON ADDIS ABABA
FLOOD CONTROL PROJECT IN ETHIOPIA

“The Preparatory Study Team shall be furnished with following information on
the Addis Ababa Flood Control Projcct (hereinafter refer to Project), in order to
clarify the contents of the Project, (to decide whether JICA can extend the
techmcal cooperation in the PrOJcct ) and to decide the scope of the cooperation.

L Please supply the answers in writing to the followmg items.
And pledse explam them in detail -

(BACKGROUND) :
1. The relationships between the National Dcvclopmcnt Plan and the Pm;ect
(including the priority of the Project in the National Development Plan)

2. The relationships b'etw.écn the national policy émd the Project. |
(including the priority of the Project in the national policy)

3. The relationships between the.regionallpro.v'incial' dé\}clopmem plan and the
Project.

4. 'The relationships between the city'plan ‘and the Project.

t(THE PROIJECT)
1. Outline of the Project

(1) Objectives an target
(2) Project components
(3) Difficulty and/or deficiency in flood disaster prevention
(4) Relocation plan for the n'eisid'en'ts‘ in riparian areas_
. Target area and popul'aiioﬁ‘ . ‘ S
b. Housmg and reseulemem area
e Budgel
d. Schedule

e. Measures for livelihood
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(5) Project area

(6) Target year

(7) Population

(8) Citizen's opinion and response to the Project

(9)  Prospeciive funding source

S Orgamzalmn or agency

- (1) a_) Organnzauon or agency which shall be dlrcctly responmblc for the
- Study of the Project. - :

b) Orgamzahon Chart
) Counterpart personnel

| (2) Organization or agcncy which shall be responsible for the 1mplemcntahon
(construcuon operatmn and maintenance) of the Project.

'(3) Orgamzatlon which is responsible for the urban dcvelopment p!an

(4) Orgamzanon which'is rcsponsnblc for the road brldgcs

(5) Orgamzallon which is rcsponsnble for the relocation of the residénts in-
riperian areas.

~(6) Other organizations which are related to the Project.

3. Present condﬂidn‘ of flood control system in the Project area
(1) Outline of river and basin
- a. River-bed matcrial
b. Devastated area
c. Flood disasler-prone arca
d. Cause of flood
(2) Outline df'ﬂbod control system in the Project area
' ‘(’%) Present problcms
: ;(4) Systcm for fundmg and budgelmg' ;
| a Consiructlon o

b Opcratmn and mamtenance



(5) Budget
a. Construction
b. Operation and maintenance

4. Flood control plans, so far prepared and problems, if any
(e.g. "Feasibility Study, Flood Protection and Storm Sewer System of Addls
Ababa, November 1982",  "Ftood Protection of Addis Ababa, Review of
~ Flooding and Proposals for Remedial Works, December 1994", '
"Conditional Survey and Fundamental Informatmn on I*lood Affected Area in
Addis Ababa, November 1995", ) : :
(1) Oullme

VAN Presenl condmon

(3) Causes wlnch hmder nnplcmcntanon if the plan was not completed. -
- 5. 'Dramage improvement plan |

(1) Outhne |

(2) Present condlllon

(3) Causes which hinder implenienzlation, if the plan was not co:ilpleted.

6. Land use and city plan

(1) Outline

(2) Present condition of the implementation

“(3) Causes which hinder implementation, if the plan was not completed.

7. Road improvement plan

(1) Outline

(2) Present condition

(3) Causes which hinder implementation, if the plan was not completed.
8. Water supply in the Project area
9. Power supply in the Project area
' 10. Foreign assistance for flood control
11, Environmental consnderat:on and presenl slatus |
(1) Historic sntes and scemc spots to be conserved

(2). Va!uable faum and flora, and habltats to be protecled and conserved.
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'(3) Exp'erienees of ai.r/w.at'er pollution, including s_oine trotibles by |
: poi:sohning{polluting of agricultural chemicals, insecicide, herbicide,
fungiéide;etc.' | |
{4) Peaples' education/enlightenment for environmental protection.
(5) Present condmon of sanitation |
a) Sewerage
b) Night-soil
E c) Solid wa‘:te

_ (6) Legal process of (he envnronmental 1mpact assessment for 1mplementat10n
- of the Project :

12. Commumly m‘npanali areas

4} I—liera:rchj( / structure 'of community

(2 Income source and induslry
(3) Family size

| (4) Economic situation

* (5) Education level and literacy

| (6) Income level
(7) Problems in communituy management e.g. security level
(8) Leadership in community management
(9) Coopération mechanism in case of emergency

(10) Information transmittal

I1. Please prepare the following data.

(BACKGROUND)
1. era'rbook of Ethiopia (Annual Report)

3 '2 Stansucs of F!hlopla
3. Annual Reporl of Reglon 14 Admlmstrauoll - ( latest)

4, Annual Report of AddisAbaba Flood Co_mrol and Prevention Project Office



' (THE PROJECT)
1, Topo'gféphic maps at scales of 1:50,000, 1:10,000 1:2,000
2. Land use map
3. Geological map
4. River map
'(l) Plane map -
(?) Longlludmal prof:lc o
(3) Cross sectional proflle (mcludmg cnilcal pomts such as brldges)
- S.Flood damagc data
(1) dccur;cn;:c ‘da.fc_ |
@ Period an=d dlil’ﬁﬁbll
" (3) Frequency of flood
(4) Flood disaster-prone area
6. Location maps of enbankment, foad and bridges
7. Meteorological data
(1) Rainfall (annually, monthly, daily; gauging stations, period of obéeri:afioﬂ)
(2) Temperature N |
(3y Humidity
{4) Solar radiation
(5) Wind velocity
(6) Wing direction
(7) Evaporation |
(8) Evapotranspiration
(9) Location of meteorological stations
8 Hydro[oglcal geological and hydrogeoioglcal data _
(1) Hydraulic data’ (water level & dlscharge of rivers; gaugmg stanons penod

of observation)



(2) Groundwater
(3) Water and w:aslewatér quality
N (4).Geological data
9. Information on the survey cost, and organizations capable of :
(1) Hydraulic measurement
(2) Geographical test . |
(3) Topographical ‘ﬁla]) survey:
(4) Environmental Impact Asséésﬁjeht |
5) Commumly survcy - -
10, Law, act and regulatlons regardmg to water wastewater and enwronmental
: prot_ection
(1) Water related laws
(@) Land law
" (3) Water quality ‘standasd{guidcline
: (4). Wastewater quality standard/guideline
(5) Design standard

. RECONNAISSAINCE/VISIT
Please show us following facilities:

. Flood disaster-prone areas.

. Flood control facilities (existing and proposed).

. Drainage facilities.

. Trouble spots in terms of flood prevention and drainage.
. The most polluted area by wastewater.

. Sewerage tleatment plam

. Workshop for consirucuon and OfM

. Water lreatment plant

00w cx_u.'.::. W R e
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Mr. Masayuki Watanabe
~Leader |

‘Preparatory Study Team:

Japan International

Cooperation Agency

In order to clarify the contents of the Addis Ababa
Flood control Project and decide the scope of work you have
been prepared questionnaires in different maiters.

So we therefore gave the answers attached with this letter.
We hope that the answers will satisfy any.information you

watiit.
Thank you for your cooperation.

Smcerely Yog,s,)
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BACK GROUNDS

. The relauonshlps between the National Development p!an and the A.A Flood Control and Prevention
Projeci: The WNational Development plan incorporates disaster prevention and preparedness activities,
So the project is in accordance with the National Development plan and the Project,

IS

* The relationship between the national poticy: and the project: The national disaster and prevention -
policy recognizes flood as a disaster. This shows their compatibility.

' 'The relationship between the regional / provincial development plan‘and the project:
Althcugh the regional development plan is under preparation the fact that special project office is sei
up shows the régions attention to words flood conlro]

T

4. The relanonsh:ps betwieen the cst)' p]an and i!‘e progect The city masler plan and this project are
hannomous in anammo the over all cnry master p!ans goals. :

THE PROJE cT

- Outline of the Pm}ect

(1} Objectives and Target:-
1 he geographic locahon of Addis Ababa is at high almude: of mor¢ than 2200m. The upper catchm&nt is
 drained by numerous steep channéls which originate from the northern watershed with a peak elevation of
about-3200m. small tributaries generally flow down to the city area from north to south. The steep sloping
river beds as well as héavy rainfali of short duration - in the main wet season usually lasting between the
middle of June and the end of September, the city has sustained sévere flooding for many years

" This sitvation has worsened recenlly ductoa rapld popuiatlon increase accelerated by the migration of
rural people to the city during the civil war. It is reported that the 1978 2nd 1994 floods caused especially
Iarge scale ficod damnage, bringing about loss of human lives and destriiction of a tot of houses in the °

riverine areas’, and other damages (o infrastructures.

In response to the 1994 flood, the Regional government (Region 14 Administration ) established

the Addis Ababa Flood Control and Prevention Project Office in September 1994, It is responsible for
implementation of urgent flood measures, investigation and implementation of long-terin protection
measures, measures to protect Addis Ababa from flooding and resettle people who are in danger ‘due to
flood. The office rieeds a comprehensive plan to improve the aforesaid situation of the city to be formulated
* by master plan at its earliest and that priority projects implemented.

In general its objectives and its targets are stated as follows -

- Capacity building. _ _
- Shorl 2nd medium term intervention to give optimum solution to already affected and
endangered inhabilants and structures.
- Long term inlervention on the causes.
- Al of the actions 10 be planned harmoniously so that one ¢an be comp[ememary to the
other.

(2) Project compdnemS'-

- Assessment and identification of ﬂood related facts
- Proposal on techmcs and methods for lackimg flood problems



- Preparation of a comprehensive flood control master plan
- Setting order of priorities.
- Project preparation for shoit and medium term actions.

(3) Difficulty and / or Deficiency in ﬂo'od disaster prevention
Difficulty and / or deficiency in flood disaster prevention is that as it is already known that there are 28
woredas in Addis Ababa city and out of this 28 woredas 23 woredas are affected by the flood problem and
out of 289 kebeles the 108 kebeles were affected by the flood damaoc in August 19, 1978 also the same
problem happens in august 26 1994.

with the population of the reverine areas increasing over the past 15 years, the pl‘OjECt has got avery wide
scope of work but a hittle budget for the 1mplemen!auon of flood controlling system. the scaxcity of
budgeting and lack of master plan of ﬂood are the major causes for the dnfhculty “and for deficiency in

flood disaster prevention.

(4)R'e_loca'tion Plan fo'r the fesidents in fiparian areas. .

- a) Targel area and Population :-

' The floods of August 1994 destroyed or damaoed housmg aﬂ'ectmo nearly 8000 persons and making some

" 3000 immediately homeless. Initial estimates indicate that at least 462 families requisé rehousing being

spread across five zones and einhteen different weredas of the eity.

© These people are presently being housed in commumty facilities stich as kebele halls or maker.h:ft

~ accommodation of plastic sheeting in the open areas, Some of the damaged houses have been repaired and
some of the destroyed houses are being rebuilt in their original locations. However, many of those affected
Iack the resources to repalr or rebuild their houses

Until aoiw preparauons are made lo resett le some of them inworeda 23 kebele 13 but the construction is
. not started yet. There are also other areas ether already affected or endangered by the flood. ldentifi calion
- of same is to be outcome of the project.

8 Housing and Reseltlement Area :-

As the mtensﬂy of the probiem and specific pro;ect are not smdled only principles can be lalked z2bout,
Relocation to be taken only in cases where theré are no alternative solution. In such cases areas for
relocation purpose will be as close as possible to their original residences.

c) Budget :- :

Total cost for the above mentioned project is 15-18 million Ethiopian Birr, but for the 1996-1997 budget
year the Region 14 Administeation allocated 3.4 miliion Ethioplan Birr. Efforts will be done 1o mobilize
internal and extermal resouices ; Government owned urban Jand and part of evacuated houses will be rented
to flood driven relocation purposes.

L d} Schedule:-
Tobe decided by lhe study.

e)- 5:_ EMeamres for hve!dwod

L Asour prmcnples is to keep 4 victims not far from their onom no Measure for livelihood is
* foreseen. But if things 26 wrong income generanon pmws:on of service ... will be'considered.

By Pro;eclArea -See attached map -
(6) - Target Year :- 2020.



(7) ~ Population :- Total number of population victimed will be about 6 miltion .

: (8) - Citizen’s Opinion and Response to the Project :-
' There are demands for sustainable flood protection and wctun rehabilitation actions expressed
through different meanses and medias.

(9) Prospective funding source :-
Mobilization of local and external resource,

- 2. © Organization or Agency :-
(1} (a) Organization or agency which shall be directly responSIble for the study of the project

s the Steering Commillee of the Addis Ababa Flood Control and Prevention Project .

* {b) Organization Chart i It is atlached.
{c) Counterpart Personnel :- '
- Steering Committee
< A A Flood Control & Prevention PrOJect Office (Speclally For F 1eld Works )
.= Urban Developmenl& Works Burean -
- Addis Ababa Water Supply & Sewerage Aulhorlty
" Plan and economy dev Bureau
- Finance Bureau
Health Bureau
Labour and Social Affairs Bureau
- Environmental protection Office .
(7) Organization or agency which is respon sible for the :mpiementauon (Constmchon Operation
‘and Maintenance ) of the Project : - The Addis Ababa Flood Control and Prevention Project
office is responsible for construction. For the O.M better be decided by the iject Office.

{3) Organization whlch is responsible for the urban developrnent p!an is Urban Development and

works Bureau.
- {4) Organization which is responsible for the road bndcres is also Urban Development and Works

Bureau,

(5} Organization or Agency which is responsible for the relocation of the r_'esidem_s in riparian areas
is Addis Ababa Flood Control and Prevention Project Office in corporation with Region 14
Administration Urban Development and Works Bureau.

(6) Other Organization which are related to the Project are

- Foreign Relations & Development Cooperation Bureau ( Reg 14)
- " ALA Water Supply and Sewerage Aithority
- Ministry of Water Resource
-+ Nateonal Urban Planning Institute
- Ministry of Economic Development & Cooperation
3. Piesent Condition of Flood Control System in the Project Area

(1) Outline of River Basin
)} Little Akaki River
a) River Bed Material :- Gravel, Soil, Rock in different sections
b) Devaslated Area :- The Little Akaki drains the weslern side of the catchment and like the
‘Kechene has a comparatively long narrow catchment with an 2rea of 16.5 Knmi2" of which 40 % isupland
catchment ﬂownno in a North / South direction. it receives 2 swmﬁcant mﬂow from the Buhe river -



' which accounts for approximately 20 % of the catchment ar¢a and a major tributary furthes

‘upstreany, the Fereja Joints some 600m upstream of the Akaki Bridge. The head of the river
receives a significant contribution to flow at the confluence of tributaries in the area downstream of

- Arbennoch Street. - : ' o '
the river generally has a gentler average gradient than the other rivers (excepting the Bantiyketu )
and has long reaches of meandering channel. This is particularly the case in the Kera area
upstream and was noted again upstream of the Mekanissa Bridge and the Akaki Bridge at the
‘confiuence with the Fereja Tributary. Similar long wider reaches of flood plain are reported up to
the Kolfe Bridge south west of the dill otl Factory. ' '

In the lower reaches and between the flatter arcas the river flows in narow channels with voleanic
rock beds and varying thickness { 2- 4 ) of silty clayey banks. '

¢} Flood Disa_sté:" Prone area:-
220000 m2 approximately

“ . d) Caustofflood:
* Terrain Condition
Unplanned settlement and increase in urbanization
“ Deforestation _ _ o
- Formally and Informally green areas are violated
No- drainage facility and lack of proper drainage : ;

Intense ratnfalls on small sieeply sloping catchment. these conditions produce rapid rises in
river levels accompanied by very high potentially destructive flow velocities in the rivers, -

i) - Kechene River:-

a) - River Bed Material : - volcanic rock origin, Basalt parent rock overlain by varying thickness of
silty clay. : .

b) Devastated area i- The Kechene flows generally from north to south and o:i a course to the east of
the central area half way between and paraliel with Intoto Avenus and Churchilt Avenue eventually
joining with the Kurtume in the central area at Filwita Bridge on Yohannis Street. It has an
elongate catchment ( widih to length ratio of 4.5 ) and an zrea about 12.5 km2 of which about 40
% is estimated to be in rural upland areas, Along the upper reaches it flows in a deep valley with
steep bed slopes of .03 to .04. Theré are reduced gradients (0.015-0.02 ) on some reaches -
particularly just upstream of the Afincho Ber Bridge and again for a distance of 650m upstream
of the Iri bekentu Bridge { Wingate Street ) . The gradient stackens considerably at the confluence

"with the Kurtume. The bed and banks ar¢ geaerally of volcanic bed rock but in flalter areas alluvial
material predominates with gravel beds and banks which are subject to érosion.
&) Flood disaster Prone drea:-  150000m?2
d) Cause of Flood :- ‘
The same as Litile Akaki River

111} Kebena River :-

a) River Bed Malerial :- Mosily bedrock

b) - Devastated area :- The kebena river to the east has the largest catchnment of the rivers draining
the area 60 km2 upstream of its confluence with the Bantyiketu with an estimated area and in
common with most of the rivers in the area it flows from notth to south . The discharge is
increased significanly by the major tributaries of the Abo and Ginfle. The upper reaches of
the main river ars deeply incised with beds of hard volcanic basalt overlain by varying depths
of superficial deposits of clayey silty “red soil” or black cotton soils,
Downstrear of the incoming Abo tributary the stope flattens and the channel widens into low
flood plains particularly between the Tesfa Asged Bridge and the Urael Bridge. The civer
flattens and wideas again at ih@z confluence with the Bantiyketu River in the south east of the -
city 600m upstream o f Bole bridge. L ' :

¢} flood disaster prone area ;- 250000m2
"d) Causé of floods :- The same as Little Akaki civer



Iv) Kuituraz River :-

a) River Bed material :- The same as the Kechene River

b) | Devastated Area :- The Kurtume drains a small aréa approximately ¢ km2 of the ity and with
exception of the Bantiykeru it probably has the highest propomon of built up area having

“almost no tributaries from the upland arcas. The length of the main channel is only some 2.5

Km , about 70 % of the catchment area is drained by tributaries which come together in the
Aba Koran area near the Eth!op:an Tannery. the gradient, not surprisingly slackens
appreciably in this area again downstream of the Colson Street bridge and at the confluence
with the Kechene . This river , although incised , is generally smaller and less deeply cut than
the Kechene,
¢} Flood disaster prone area := 150000 m2

d) Cause of flood:- The same as Litile Akaki river.

V) Bantiyketu River :-
a)} River bed material :- Gravel!y material
" b) Devastated Area := The Bantiyketu is unique in it character:sucs in companscn w.th other
' rivers which drain the city. It is formed by, the of the Ketchene and Kurtuine and flows in a
south-easterly direction for some 5 km where it joins the Kebena just norlh ofBola Bndoe
“before flowing southwards and out of the main ¢ity area.
Its uniqueniess is due to is origins , being in the combination of two comparatively major
" rivers . The longitudinal slope is 0.0009 being less than the other rivers by a factor of 3 ; and
its banks are generally low with a wide and shallow cross - section . The banks are soft atluvial

‘material.

¢) ' flood disaster prone area:- 100000 m2

d) ‘Cause of flood - The same as Little Akaki river -

{2)  Outiine of Flood Conlrol Meéasures,

- River Widening
.= Conshruction of Retaining Wall
"~ ' Establishment of Drainage Works
- Changing course of river/ river diversion
- Food proof housing ( individual iniliatives)

(3}  Present Problems -
- Absence of general intervention framework

- Lack of resources (financial, material, institulional, technical, ...)

- Lack of public awareness.

{(4) ° -System for funding and budgelmg -

(a) 'Construction - Government Budoet & NGO S °ran:s
{(b) Operation and Maintenance = GO\ emmenl Budoe!

{5) ' Budget :- : :
a) Construction:- Dala is not avalfablc but only for 1996 97 budoﬂ )ear lhe region 14 allocaled
34 mlllson biir.

b) Operauon & Mamtenance::- No déla is availablc -



" 4. 'Flood control Plans - No plan yet but there were stdics by BCEOM * Feasibility Study, Flood
protéction and Storin sewer System of Addis Ababa, November 1982,"

“Flood Protection of Addis Ababa, review of Flooding and Proposals for Remedial norks December

1994,

" Conditional Survey and Fundamenlal Informiation on Flood affected Area in Addis Ababa,

: November 1995,
5. Drainage lmprovement plans:- Not planned yet bul Sewerage master plan is Available.

6. Land use and City Plan :- A.A master plan legally endorsed in 1994 is available. -
7. Road Improvement plan :- Road network plan (part ofthe city ) master p!an is available and Ring’

" Road plan of undergoing project is avaﬂable

. 8 Water supp!y for the pro;ect area i~ Generated from two dams and numerous \\ells Sahsﬁes only

~ under 60% of the demand. Projects are underway bm?rgency water supply projecl and water HI
' pro;ects are under study & construction.

. 9. Power supply for lhe pIOjCCt area !- Hydroelecmc based power pracucally salnsﬁes demand
.10, Foreign assistance for flood control :- No foreign ass:stance untit now
P Envnronmental considerations and present status :-

B
' 2)

4)

._5)

' Historic sites and scenic spots to be conserved are spec:ﬁed onthe niaster plan
Valuable fauria and flora , and habitats to be protected and conserved : until iow no data, but it
will be studied in the near future. A miap of green area ( part of the city fnaster plan) is available
Experiences of air/ waler pollition , including some troubles by poisoning / polluting of
agricultural chemical , insecticide herbicide, fungicide, etc.

Please refer to an over view of problems the case of A A planmno & Economic Dev elopment
Bureau 1994 and response to special questionnaires.
People’s education / enlightenment for environmental protection is rudlmema:y
Present condition of sanitation
a) Sewerage;- 1.6 miltion m3 / year by seuerage line, about 210000 m3 by truck

- b) Night Sml Mo exact fgure
¢} solid - Waste :- About 50% is ‘collected and disposed by muricipal service.

12. Community in riparian areas :-

1y

2)

3)

)
5)

6)

n
8)
9)

Hierarchy / Stucture of Community :-
Region, Zone , Wereda, Kebele, Administration

Income source and Industry :- seeks survey.
Family size :-

Average family sizeis 5.1

Economic Situation - seeks survey
education level and literacy- seeks survey

Income level- seeks survey
Problems in community management :- Insignificant.
Leadership in community management :- Kebeles Administralion

Cooperation mechanism in case of emergency -
From National 1o Wereda level disaster prevention & preparedne:s commiltees and admlmstrauons

10) Informauon Transmittal :-

Media and Administrative Channel function eflectively.



The Region 14 is underlaking the following items
- T#vo‘ Four Wheel Drive Vehicles with drivers.
-1 set i:_xf Co;lipu‘tcr: ( Wil;doxvs) |
‘ —;]' fl‘ihiér
Pholto 'cop.y'mé.chi.nie' is acces_s'ibie
- 1'Set of Telephone
- Office With the necessar'y'Fufn'iture

- Fax is Acceséible
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THE STFFRTNG COMMITTFE MEMBERS
—The President: :
- Member of the Economtic Commlttee
- Urban Development & Works Bureau

- = Finance Bureau
- Lconomlc Development & Plannmg Bureau :
- Environment Bureau

- Agriculture Bureau’

- Ecohomic Advisor . '
- Head of the A.A flood control Project Ofﬁce ( Secretary)
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i‘ﬁﬁﬁﬂ%ﬁ‘mﬁ?ﬁ‘ Ministry of Ticoriomic Development and Cooperation(MEDC)

Y ?\damassu Abcbe’

- Mr.Girma Zewdie

Kihjiro Wada

" Head of Bilateval Cooperation Department

Assistant Head of Asian Section, Bilateral Cooperation
Department -

Adviser, Kconomic and Technical Cooperation,
Bilateral Cooperation Department{JICA¥ &K }

S 1AM BHE  Rezion 14 Administration

Mr.Ali Abdo
M. Astatke Chaka

: Mr..Jos'eph Wolde Meskel
Mr.Abcbe Kebede

Mr.Teshome Negash
~Mr.Michael Fischa Tsion
' Mr.Solemon 'l‘esfayé

Dr.Solomon ., Berhe _
Mrs. Tekabd Workagegnelu

Deputy Chairman,Council of Region 14

Member of Exccutive Commiltee,Council of Region 14
Member of Executive Committoe,Council of Region 14
Feonomic Advisor to the President,Acting Chairman of
Steering Committee of Flood Control and Prevention
Projoct

Head of Forcign Relation and Cooperation Bureau
Dcputy Head of Urban Devblopment and Works
i)C}‘)artmént

' i)eputy Head of Urban Development and Works
- Department

" lead of Economic Planning Bureau

Héad of Flood Control fa‘nd' Prevention Office
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~Mr.Teferir Tadesse  Staff of Flood Control and Prevention Office

_ Mr.Berhe Tesfays Staff of Flood Control and Prevention Office
T AR T RIS Addis Ababa Environmental Protection Burcau
' Mr.Agaje Mekonnen | Sanitary Engineer
“Mr. Beia-y Mekonnen Senior Land Use Expert
' Mr Assfa Tegegne Ecolohy Expert |

T T AR TR TI’K’AH Addls ‘Ababa Water and Sewerage Authorily
- EMns Azeb ‘Asnake M. 5¢ B P:o;ect Engineer, Water' Leakage Detection Project

T4 4‘ g e U | Fthiopian Mapping Authority
- Mr. ['iadgu G.Medhin = General Manager
LA T AUSKE  ‘Addis Ababa University

© Dr.Laike Marmm Asfam Director, Geophysmal Observatory
AHIE4 Ministry of Water Resource
. — : l{ead of Iiydmloglcal Depaltment
o H RN S PR OB ORI | |
Mr. Yazew Bekele Managmg Divector Ethiopian = Trade 'Cox.lftrac!.s PIC

. " (ET CON)
"Teklu Tesfaye Sales Representative, ET CON
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