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HOKM ERADBERIZOWTIE, UTOWOLOERSHITON TS,



a MOERIZHS, 1960 ERKICT 7V 2l KFEE LTRBERIZ, T/NF 4 VEBREEO
PRSI A L2 &0 (78T 4 )V EEBEEH B Y AIAEBEI R 4% 2,120 ha TRIEI SN, £
ZEWIE, MIELHBRTH o2, BEREEOWEREVSERL 2o THY | —#ICHHEE
R LE L-RBRE - AR L 2MENITAI T 5, BAEDEBERKIZM 3,700 ha & &h
TWV3)

b. BHROERIC L BT TEDZEL,

c. M/ —  DEAL,

d. #FKFENEA,

e. F DAl

WRELTHITONTWBELDIE, (1) TNHNTF4 VEBSHOAER2YEL. M~OHEARR
ﬁ%?:km@M%Kmm%%ﬂwrﬁﬁiéﬁaT:&‘@£77§Ma@o%3mn®ﬁ
L5773 alINOEHREEK L ETH S,

2.6.3 MFRBAZOHRE
A EOFAREBEOAT L LTRUTOREFMLELE SN D,

a BEDOHEEDNDRY 71

b. MROTAE., FICHTRE EO /-8 % AT,
c. BER DITIE

d. BEORILROMRET

e. OB LHIERDIRR

2.6.4 HFHRFOEM
COMOBEIIDWTIE, LA MERB LRI E ST LI, FREFOARIRERRET
RUA 0 IYMHBRFE IC, RBREZRAVTWVWS, LALE0HREBENLESLSTHE

BICAY 714 L7299 Z TIRANLRAICEERET A EOLERIZBTHRLTVE, 08
Hr o HROHEMEMIIL 2MAEATORMERETEA TV 5,
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3.1 T B
3.1.1 B &AQ

T MYTR, REIZALBCEL, Bl F A7, LlERA—FVICFRFRBEHEL TV
GtEAERSER) . EXmEix, 8125000 km2 (BADOH 113) THh, BLIISEZED
LU, B, 2L T+ X AVBECEDRL TS,  (IHIZHBIT 5 ERMBEFEIX 500-650
mm., REDEMT 200400 mm BE T, WML FEREHIT 6 A - 9 HH W, ELREHbIT 10
H -2APHHE o TWwa,

FAO DHEFEIZINT, =) M) TOAOL 1994 T 3.4 BAA. AOEMEIZES 2.7% T
bbb, BT ATIDOAOIR, 36 FALHEEERTVE, 714 V7 VERFETREENIDOE
ZRIEOFTHRLE L, ZREERTH L2122 0HoT, TFFETED0EITDIBE
IS o THVERERPER STV,

IY)MITO—Y - HT7-UROEBEROKEEK - 2.1 12, TELO—HEHYE - 2.1
2R T,

3.1.2 HEREOBR

TYPYTIE 1991 F£IZT) P T ARBRERIEH T AT v HIE LY EREES ST L.
19934 FICFFAETINVMZ L, Lo L, H0ERVAIFFET EOHMTBRED2D
HE  BEEBOZCEHIESN, 3512, 1993E0ERIZL 2 BEWOREIZ L ) 40 HADS
HJURICERY 5%, REBRFOER 5MEIRS V. 192 FOMEMEIC LT, =Y } 1) 7D GNP
231293005 PV, EIR—AY7-DDGNPIZ 120 FL i ko TEBH, REEOVEOTH 5,
AOD 80% UEHFBEOBRERERRT. AEOFHHS, fLERTER, —HY ) OF¥FEN
EFOHIMEESL. TRENE 1824L, 17506, 189 L. HRTOLRIEZ T ADKHETH 5,
T b T OEFIL. BIZEENICEDICHES Twb, RRBEIAOD 15% 2 XA TEY &
VEELSINTWE, —F, ZHOBREFPVLEL IS BEARBFEO-OOEICH
LT, LEEE» L0+ LBIRBEOA TRV,

SROEFRRICIIFENE L CICERBEORAMN - BEBHSAIARTH L, $12. BHR -HE
HETFOEBERHLIILALNFBELTE), SROBEFRLEXIERINILEND S,
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3.1.3 BEORRESUBEARDETTvib

I) M) TOREL, FOSLEFEZMKELTVE, Thabb, AOD %Y REBMICEL.
GDP D 50% % BERFNED Twb, L L. K30 FEHV7- M8 & 1980 F0 5 DFT b
CRERIZ, BESMOLEBHICEALZAOEELEZ TN, BEAEIX 1960 FRDOF5H
SEFO—IZBA Lz vwbh TS, I, BPFICLIKRELEBLELT BAPLOAO
DOFH., FRICHE) RO - TIERE. RES V77 (BEBARLERS) OREFHITS
N, SNOIIREAEFHORESLEEL o TWnb,

) M) TOEREEWE. KE. 77 (3Ly bo—1&) | VyEOIL, VMK LA, PE,
THT, 203 LALERAKICLZFEETNELBDO TR, LOEHIZO>VTH ha ZY 1T
YL RV EAOFTERER —BOREEBRVWTHELAVOLRRE TEEARRICE
SFEINERMIIRBORHR (U—T—Tar) 2iTkoTWwh,

I) M) TOREEEMMORT 2 v VITHEBENE (. 1960 ERIIEP L) DRIEYZEE
L. 1963 SEICIZTH, RE, L, by HV5 0% 93000 i (B) Ll
b, LHERILZ, BEEAEVTRELZ LHAETHERED 26%CHE 53205 ha bbb
RTHEY, BEHEEINR TV 20 ZFOROH 10%IZBE L, £/, ARTRELKER (Kl
AERUHTAR) IHMEUERATINTEN, YARLHFORRIZL > T, 60 T ha DFHBEBFARE
NI THDLEVDRTWVSE, 52, 1) M 7TOFEOMIBRINICEL 5 KBS, ZHELE
WOEELXTEELET LD TH Y, T/, HEMIZT — O v SRLFREH ISV & W) B,
W EEME LBISlE OBA - EEOET Y Y v VETRT S bDTH b, |

3.1.4 EFRARHE

I MY TTE 1993 FEICRELS [V M) 7THERA - EFE]  (Recovery and Rehabilitation
Project) LARE. EIRBRSEIZ T ML L Thivd, BEMMOERICL 2 BEAFEOHEIL
) M) TBRORBEEBRO—DE LTREMFTONE, REARBROEREGRTH LR
¥8, BERROHELROAIIBWTEREHEL TV 5,

- RERERIE

- EROWEK

- EREEOEMEOUEE
- BEPOGHIC X 55 4ES
- RIBEA - RE
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3.2 FAT R RAHE SRR ETE

3.2.1 EEHOER

AREFEDH -2 FRTHEOENEREIE., TLoHEGAICL ) ) M) TEH (REEL) '8V
BRI 252 TWAHEX TH 5,

D FRTBKE, AEOEHT AT OREWHRESL LTRLEELIHRTH S,

) FBKE. AOEEAZ) R TORABOBTLRLT . HREEFHEALS
5 BSEHIRTH 5o

) U RYTORTL, A HR KEOBREHICEINTE D | ERORKEH
ANE S BT & DR TH o

3.2.2 EEHROBE

FAR TR DEEEIZH9,300km2, BHT7ATTIOEPLLFHETEEICES I TOEME
BET#90km, RAADIRH 150km ODHIRTH 5, X DOKEFFIZ AL T (Mereb) NBLTED
XROWRICEIND, EHIIER#HER 1,500m 2°5 2,000m FTOMICHY, TNEED X
521l - B, HBOHTERLZHR KLY SHKo TWwb, EREKEIZ. 700-900 mm TdH
b, B, BEAENTEOLNU TV LI ELBRIZROLBY Th b,

- 77 %4 (AlaPlain) ; 10,000 ha
- NEEFZH (Hazemo Plain) ; 30,000 ha
- AL 7 LR (Upper Mereb Plateau) ; 30,000 ha

FEEEYEL LT, F7RFMYEOIY, —ET/INNA Y, vy T-FoRBPEZE IR T
by KHKIIA-TF 7RI EQDIATOREEMT, REREYLEL LRI L2WHIKT
botzo T/o, BETATTICREL, LBICEHTAIY NI TOEERSGETHL YT T
(Massawa) ~“b 77t ATE 2%, BELAFLZBEMMNEIZHS, LrL, K#BRIZTY b
)7 ANRBRESIC L DBRSRET TEALHR T HBFORTICONTRRATO &
RN ZLED., AHORRLEEEBRORBECHGFT2EELHITHI LB TILVONE
BTHs, FAEAEEIRBRIIBWTEEAFKBL LBRRENEFV (2O TOY 2
FAEBLTWEH, FOBIIRLNL TV 5,

HMERICETARTIE TR TARNRER L ROFEERFE-> TS, ZhHIETAT77NV
FTHEINTVEY, HXOAT,A S FTEEHR I TOXREROFR LI, EAFZIY Wi
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PRUOHELZDDT, T2 BAE Vo TRVIEEEKB SN TE LT, FICRPOBETI
EFLOWEEBERALL TS, 29 LARRDOAD, 575, I8, anNPFSHEOTE#HEFERE
o THED, WXMEROERI. BREY. £EERM. EEVRFOHARED/-DOICEET
Hbo HXDKAEDKEZMET, HFICEHIEFAKOFLUTIZALHELVRKRICH S, K
BABEREFOLET HRAIBET I2HERCR,POOKBEVEIHFED LKICEFH L 2
2TW5, LI2H > T, HIKDRAREIZBW T, KEFREORSIMIIFEEIIHEVE W) ZEHT
%,

7T R B AR EH RO BEE ERTER -6 (TRT,
323 MREEONE

ERLAEFREOT, TXTHROBELAEOHMAL BROEFEKEOH LLENT 2., BHAES
FREEERET DI LARONT WD, FOHDOFEE, ULTOEEZH D 5 8REH 25 5
R BERED/ZODTAS =T 7 VRABERVBEBRICBITLFEEI VR % v FRAROHF
B BENRLEMEZHRET L0071 -V F A REDERETH 5.

1) NI & KR & % KRR R ORISR KRR D e & - FrslF%

2) HEER., REGEK, EOH#E. REXFERFORN A V75 0% - HM%E

3) ERiES. RNER. RERAS., THE. BRI, EZLBELINTRRZSEOE
Pz @ Lo R¥E - FERA

4) HIRER, BMHRURNRERE

TRT7HERHREHAREEICR L ARALORELGHRA () JRFER -3 TR,

Y P TBRRURFER . BFEY - nENERS> L TXTHEORERELBEFEL L.
COEXRTHABHOBREESHNED TERT L 2 LICHEVEHFTH o712, LA L, KX
RERARERZTERT 2 ICRERNLERIECAFEL TV S I L2 5 FHEHOEELISNT T
RENLAERELZIT RV, COEEXETHERBFOBRBIFGNIBTEETS 59l RTFLE
Thb, AMROMEAETIATHRERDNOTRAY T 7 VRABICIVEEBEOREL S
FRAELRE L EERARBRICOWTINFEL 74 — P T A AELERT 2 2 LDE
Ihs, '
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- 1.1

Oromia Region Population and Density of Each District

Name of Zone Area Population Population Density

(Km’) (1,000) (per Km®)

I [East Shewa 13,370 1,946 146
2 [West Shewa 22,090 2,534 115
3 [North Shewa 10,910 1,251 115
4 |Arsi 23,060 2,209 96
5 [Bale 67,280 1,130 17
6 |Jima 14,950 1,927 129
7 (Ilu Abba Boora 17,490 1,141 65
8 [West Welega 29,280 1,894 65
9 |East Welega 27,340 1,390 51
10 (West Harerge 20,560 1,280 62
11 |East Harerge 29,340 2,036 69
12 |Borena 91,230 1,033 11
Total 366,900 19,771 54

Souce : Oromia Planning & Economic Dev. Bureau
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Table of Sub-Zones

Zone i Sub Zone Village Area (5q. km) Unit Area
Zone A~ [Keihbahr [ TlArata 23 6,929 301
Debubawi| 2!Makelay Denkel 21 5,655 269
3/ Debubawi Denkel 16 10,171 636
4]Aseb City 6 265 44
Total 66 23,021 349
Zone B Kethbahri I'jGelalo 30 6,622 221
Semienawi 2|Foro 24 2,841 118
3|Dahlak 10 649 65
41Massawa City 6 422 70
5]Ginda 22 1,644 75
6/Shaeb 8 2,288 286
71TAfabet 50 6,989 140
8Nacfa 41 3,440 84
9/Karura 32 7,978 249
! Total 223 32,873 147
Zone C  |Gash Barkay  T{Logo Anseba 21 757 36
2'Mensura 94 2,755 29
3[Akordat City 41 479 12
4|Dige 102 3,602 35
5iMo Gold 39 1,528 39
6{Shambuko 107 3,771 35
7]Gabent City 20 457 23
8Gogne 74 2,564 35
91Forto 92 4,285 47
10| Haikota 85 1,819 21
IT|Lalay Gash 81 4,689 58
12'Omhager 47 5,006 107
13]Tesene 39 1,125 29
Total 842 32,837 39
Zone D  |Anseba I Adi Tekelezan 8 447 56
2|Elaberid 72 553 8
31Geleb 17 551 32
41Keren City 9 186 21
5|Hagaz 91 1,110 12
6|Halhal 51 1,119 22
7/Habero 37 1,427 39
81 Asmai 19 2,931 154
9/ Kerkebet 53 3,481 66
10{Sela 19 10,193 536
Total 376 21,997 59
Zone E Debub [T Dubaruba 87 842 10
2[Areza 97 1,213 13
3/Mendefera City 115 967 8
4[Decamare 67 855 13
5|Seganeity 49 634 13
6/Adi Keth 117 831 7
71Senafe 114 1,012 9
8iTsorona 119 798 7
91/Adi Ouala 124 802 6
10/Kudobour 81 373 5
¢ 1TTMai Mine 106 987 9
i Total 1,076 9,315 9
Zone ' ‘Makel I'|Serejeka 30 445 15
i 2/Bernik 24 321 13
3/Galla Neflu 31 334 11
47 Asmara 27 149 6
Mibrakawi 4 0
Semienawi Mibrok 15| 0
Semienawi Mierab 4 0
Debubawi Mierab 4 0
Total 112 1,249 11
Grand Total 2,583 120,043 46

-16 -
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TERMS OF REFERENCE
THE MASTER PLAN AFI‘?DRF EASIBILITY STUDY
THE MEKI IRRIGATION AND I(I)IIJ\IRAL DEVELOPMENT PROJECT
ETHIII(\I)PIA

1. Background Information

1.1 General Background

The reconstruction of an economy seriously damaged by a long civil war and recurrent
drought are the two main development issues yet faced by Ethiopia despite that substantial
rehabilitation works have been carried out during the last few years. More than 10 years of
war have caused much distraction of life, property and infrastructure in general that is essential
for the economic development. Draught also continued to be a prominent factor in the fate of
many Ethiopians invariably lead to shortage of food supply.

In this general background, agriculture including livestock is the mainstay of the
Ethiopian economy, holding about 75% of the population and contributes to about 42% of
GDP and to the bulk of export earning. Agriculture including livestock is the one of the
sectors seriously affected by the prolonged war. War damages include destruction and
replacement of human beings, the destruction of infrastructure such as irrigation systems,
transportation networks and deforestation which accelerated the soil erosion vastly. In this
view point, the agricultural and rural sector is given a priority in development activities in the
Government policy.

The Ethiopian National Economic Development Plan of which the target period is from
1995/96 to 1999/2000 places the first priority of development strategy on agriculture. The
strategy focuses on improvement of productivity of small holder agriculture whilst encouraging
the growth of both extensive mechanized farming and intensive commercial agriculture. It
will rely on adoption of appropriate macroeconomic policies, encouragement of comparative
domestic market of products and inputs, price stabilization, diffusion of suitable technology,
provision of credit, rural asset building, and promotion of farmers association. Broadly the
aim is to attain food self-sufficiency, reverse ecological degradation, and raise the competitive
advantage of Ethiopia's agriculture.

1.2 The Oromia Region

The Federal Democratic Republic of Ethiopia established in August 1995 through the
general election has developed decentralization of power to 10 regional governments. The
every region has initiative to plan and implement projects within the boundary of a region.
Development of the Oromia region is important in the development policy in Ethiopia since (1)
the Oromia region is the largest among the 10 regions in terms of land area and population as

the land area is 366,900 km? which is 34 % of 1,019,700 km2, the total land area of Ethiopia,
and 19.8 million people which is 37 % of 53 million people, the total population of the country,
and (2) the capital of Ethiopia, Addis Ababa declared as the region 14, is situated within the

A3-1
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Oromia region.

The urgent need of the Oromia region is to mitigate the food problem and to improve
the living standard of people. Therefore, the regional council places an emphasis strongly on
the rapid agricultural development as the top priority policy with the objectives to achieve:

1.  food security;

il. employment generation;

iii. raw material supply to domestic industries;

iv. foreign exchange earning through direct and indirect exports; and
v. environmental protection and restoration.

The Oromia Water, Mineral and Energy Resources Development Bureau has been
implementing various projects such as dam constructions, soil and water conservation projects
and so on, to materialize these objectives.

1.3 The Objective Area

The Oromia Water, Mineral and Energy Resources Development Bureau selected the
objective area, the Meki river basin in the East Shewa Zone, for the development study to
request the Japanese technical assistance taking the following circumstances into consideration;

i since population density of the East Shewa Zone is the highest in the region, the
zone has been given a higher priority to introduce improved and modern
agricultural technology,

li. the area is very important as a supply base of agricultural and livestock products
to Addis Ababa, the capital of the country,

iii. the southern part of the East Shewa Zone, where the Meki project area is included,
locates in the rift valley where rainfall is smaller than other areas in the region,
only 800 mm more or less.

iv  the objective area is bordered on the South Ethiopia Regions, where is the least
developed area in Ethiopia.

The objective area is well known for teff, a kind of finger millet and staple food of
Ethiopia, and maize production traditionally, and it was one of a few surplus producer zones of
agricultural products in Oromia region and a food supply base to Addis Ababa. However, the
area was severely affected by unstable rain and drought. ~Accordingly, it is one of the urgent
necessities to provide irrigation and rural infrastructure in the area for increasing agricultural
and livestock production and appropriate marketing of products.

In the project area of which centre is the Meki town, vast flat and fertile fields, more
than 100,000 ha at the elevation of about 1,700 m extend in the north-west of the Ziway Lake.
However, due to shortage of water, productivity of the fields remains low though the Meki
river is flowing in the middle of the project area.

The Meki river locates the south of the Awash river as shown in the Location Map.

The catchment area of the Meki river is approximately 1,600 km? at the bridge at Meki town
and an average annual runoff is estimated at 320 MCM. The maximum and minimum

monthly discharges are estimated as 49.6 m?/s in August and 0.6 m3/s in January respectively.
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Not only for irrigation water, but also water for domestic use and for cattle is very
critical in the objective area. There are wells and springs in the area in scattered places and
people have to haul water by donkey or manually for considerable distance especially during
dry season. The labours for this water collection are mainly made by female and that is one of
heavy obligation of women in the area together with the collection of the fuel wood.
Consequently water resources development is one of the major issues to be urgently attended.

A possibility of the agricultural extension methods for high value horticulture crops
shall also be studied for Addis Ababa and foreign markets in the Master Plan and the Feasibility
Study since the project area is the productive agricultural zone close to the international airport
which is the outlet to the Middle East and other overseas markets.

As the national highway route 9 is located in the south- east boundary of the project
area, the access from the project area to the Addis Ababa is in a good condition, but all rural
roads branched off from the national road are in very poor condition. Taking marketing of
products, extension works and so on into consideration, the improvement of the rural roads is
also inevitable for development

Taking the above stated aspects into account, a comprehensive Master Plan for the
Meki irrigation and rural development project of the East Shewa Zone is to be carried out for
formulating a strategic irrigation and rural development project in the Oromia region. Further,
the feasibility study for the priority schemes selected in the Master Plan shall be carried out in a
view point of the urgent implementation of the project, possibly under the Japanese Grant Aid
assistance.

In the study, an environmental study shall specifically carried out for the following
aspects, (1) effect to the Ziway Lake and (2) ground water phenomenon near the Ziway Lake
with the project implementation..

2. Objective of the Study

The objective of the Study is firstly to formulate a Master Plan on the Meki irrigation
and rural development project in the East Shewa Zone of the Oromia Region which component
shall be of water resources development, rural roads, environmental assessment, agricultural
and livestock development, health and education, and so on, and secondly to conduct a
Feasibility Study of development for a priority area selected in the Master Plan Study.

3. Study Area

The town of Meki which locates in the middle of the project area, is situated at the
northern edge of the Lake Ziway located approximately 130 km South-East of Addis Ababa in
the rift valley. The Meki river of which catchment area at the bridge at the Meki town is
approximately 1,600 km2.
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4. Scope of the Study

4.1 General

The scope of the proposed Master Plan Study and Feasibility Study (hereinafter
referred to as "the Study") will be as follows;

€&)) Master Plan Study for the Study Area defined in the preceding section.

(b) Feasibility Study for priority schemes to be identified in the Master Plan
Study.

The study will be carried out in the following two phases and each phase will be
further divided into two works respectively:

Phase-I:  Master Plan Study

Field Work-I:  Data collection, field survey and investigation and formulation of
basic development plan.

Home Work-I:  Analysis, study and preparation of the Master Plan Report
(Interim Report)

Phase-II: Feasibility Study

Field Work-II: ~ Topo-survey and mapping, supplementary data collection, field
survey and investigations mainly for the priority schemes.

Home Work-II: Analysis, study and preparation of Feasibility Report (Draft Final
Report) and a proposal for the grant aid projects

4.2 Detailed Scope of the Study

Phase-I:  Master Plan Study

Field Work-I

A3- 4



mMyEF -3

(a) Data collection and review

®

(i)

(i)

(iv)

)

(vi)

(vii)

(viii)

(ix)

Natural resources including topography, meteorology, hydrology,
geohydrology and soil.

Socio-economy including population and number of households,
cadastral map, social structure and social infrastructure, income, living
standards, national and regional development plan, national and
regional economy, organizational structure of regional government.

Agriculture including land use, cropped area, cropping pattern, crop
variety, unit yield, farming practices, and land holding system.

Livestock including number of cattle and other animals, livestock
practices, grazing lands, etc.

Agro-economy including price of products, price of farm input,
marketing system and farm economy.

Irrigation and drainage including an inventory list for existing
irrigation and drainage facilities, design criteria, information on O&M
and water management.

Rural infrastructure including village road, domestic water supply
system, electric supply system, telecommunication system, sewage
system, post-harvest and storage facilities, community center, agro-
processing facilities, school and health center.

Farmers' organization and agricultural supporting system including
water user's association, agricultural cooperative, agricultural research,
credit system, extension and other supporting services.

Environment including ecosystem, soil erosion and sedimentation,
reforestation, water quality, and historical and cultural assets. '

(b) Field survey and basic study

(@)

(ii)

Hydrological survey including review of existing hydrological and
water balance study .

Reconnaissance survey on potential dam sites and geological
investigation at a proposed dam site including boring.
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(iv)

)

(vi)

(vii)

(viii)

(ix)

(x)

MMIEH -3

Geohydrological survey including review of existing geohydrological
study, confirmation of existing well location, survey on present well
condition and check of water quality.

Soil and land use survey including reconnaissance and auger boring to
confirm the information shown in the existing soil map and field check
of present land use using the existing aerial photo and topographic
map.

Irrigation and drainage survey including survey on present irrigation
and drainage networks and on-farm facilities, operation and
maintenance condition, activities of irrigation cooperatives and water
user's associations, and water charge collection.

Socio-economic survey including review of national and regional
development plans, survey on social structure of village, living
standard of villagers and women's participation in social activities, and
survey on dispersed condition of land holding based on the existing
cadastral map.

Agricultural, livestock and agro-economic survey including interview
survey to farmers for the collection of information on family size,
income, monthly expenses, living condition, farming practices and
farmers' desire and intention to agricultural development, and survey
on present conditions and constraints of the agricultural supporting
services.

Rural infrastructure survey including the survey on present conditions
of village road, domestic water supply system, electric supply system,
telecommunication system, sewage system, post-harvest and storage
facilities, community center, agro-processing facilities, school and
health center, and interview to villagers to hear their desire and
intention.

Construction material and cost survey including the survey on
availability of construction materials and laborers and their unit prices.

Environmental survey including survey on condition of water

pollution, ecosystem, soil erosion, reforestation, and confirmation of
endangered plant and animal species and historical and cultural assets.
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(x1) Preparation of Progress Report (I), which will describe the experts'
activities, the results of field survey and basic consideration for the
future study for the formulation of the master plan.

Home Work-I

(a) Evaluation of development potential, needs and clarification of present
constraints for the future agricultural and rural development.

(b) Formulation of integrated development strategies consisting of:

®

(i)

(1i1)

(iv)

)

(vi)

(vin)

Water resources development plan including the assessment of surface
water and groundwater potential and water balance study between the
water requirements and water supply.

Agricultural and livestock development plan including recommendable
crops and cropping pattern, modernized farming and grazing practices,
expected farm income after implementation of the Project, and
improved marketing system and agricultural support system.

Irrigation development plan including on-farm development consisting
of land consolidation, land leveling, construction of tertiary and
quaternary canals, tertiary and quaternary drains and farm roads, and
effective water management and O&M system.

Rural infrastructure development plan including construction of
sewage facility, rural road, community hall and others, if required, in
each village.

Environmental conservation plan including flood and sediment control,
effects of dam construction, effects to the Ziway lake by the project
implementation, soil conservation, reforestation, conservation of wild
life, mitigation of water pollution.

Estimate of project implementation cost.

Project evaluation from technical and economical viewpoints and
selection of priority schemes.

(viit) Preparation of integrated development program.
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(c) Preparation of Master Plan Report (Interim Report) which will describe the
study results and priority development schemes of the Project.

Phase-II: Feasibility Study

Field Work-II

(a) A topographic survey and preparation of topographic maps for the priority
schemes.

(b) Supplemental data collection, if any.
(c) Field survey and basic study for the priority schemes
(1)  Soil and land use survey.

(i)  Geological survey and boring if required for a proposed site of an
intake weir.

(iii)  Agricultural, livestock and agro-economic survey for the following
items:

- crops variety and cropping pattern,

- cattle varieties and livestock production,

- crop production and seed marketing system,

- trend of demand and supply of agricultural products,
- farming practice and mechanization,

- incremental effect on yield by irrigation,

- labor balance on farming practices,

- profitability and marketability of crops,

- agro-processing and post-harvest,

- marketing, transportation and storing, and

- Institutional constraints to the project development.

(1v)  Survey on agricultural support system for the following items:

- agricultural support system to introduce new crops and irrigation
methods including demonstration or experimental farm,
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(vi)

(vii)
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research station, extension and credit,

government policy for agricultural development,

- present activities and financial situation of organizations and
institutions for the agricultural support system, and

constraints to the agricultural development.

Survey on rural infrastructure particularly for water supply for
domestic use and for cattle, rural road, village hall and others, if
required.

Construction material survey for embankment materials, sand and
gravel. Cost survey for construction materials, construction equipment
and laborers.

Preparation of Progress Report (II), which will describe the experts’
activities, the results of field survey and basic consideration for the
future study for the formulation of the feasibility study.

Home Work-II

(a) Formulation of development plan of the priority schemes consisting of:

@

(ii)

(iii)

Irrigation development plan including the calculation of water
requirement and drainage module, preliminary design for irrigation
schemes and new drainage system, typical design for on-farm
development works selecting several areas, and preparation of water
management and O&M manual.

Agricultural and livestock development plan including recommendable
crops and cropping pattern, modernized farming practices, expected
farm income after implementation of the Project, and improved
marketing system, agricultural support system and farmers'
organizations.

Rural infrastructure development plan including the layout plan and

typical design of rural road, water supply and hall and others, if
required, in a selected village.
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(iv)  Preparation of project implementation program.
(v)  Estimate of project cost including investment cost and O&M cost.
(vi)  Project evaluation from economical and financial viewpoints.

(b) Preparation of Feasibility Report which will describe the study results and
recommended development plan and justification of the Project.

4.3 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be
provided to counterpart staff by foreign experts in the following fields:

(@) Field survey and investigation for every lines of foreign experts assigned.

(b) Plan and design for irrigation and drainage system, on-farm development and
rural infrastructure.

The above transfer of technology will be carried out in the form of on-the-job training
and seminar during the course of the Study. In addition to the above transfer of technology,
overseas training will also be programmed preferably in J apan.

4.4 Study Schedule

The period required for the Study is estimated at 22 months in total for two phases as
follows (See Figure 1):

Phase-I Study: 11 months
Phase-II Study: 11 months

The following foreign experts will be required for the Study:

Team Leader;

Irrigation Engineer;

I Dam Engineer;

3 Hydrologist;

1 Geologist/Grounwater Expert,
3 Rural-infrastructure Expert;

4 Jir 44y
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Soil/Land Use Expert
Agriculturist;

Agro-economist;

Institutional Expert,
Environmental Expert, and
Topographic Survey Engineer.

PR XY R Y A YV R YV R Y

The required manpower input is estimated to be 75 man-months in total.

4.5 Expected Major Outputs of the Study

The major outputs of the Study are expected to be: (i) formulation of master plan for
the total study area with the priority order of irrigation and rural development for in the study
area and (ii) project evaluation from the technical and economical viewpoints and the
implementation program for the priority schemes. These study results will be compiled in the
following reports which will be submitted to the Government of Ethiopia.

Inception Report :  within one month after start of the Phase-I
Study

Progress Report (1) :  at the end of the Field Work-I of the Phase-I
Study

Interim Report :  atthe end of the Phase-I Study

Progress Report (2) :  atthe end of the Field Work-II of the Phase-II

Study

Draft Final Report  :  at the end of the Phase-II Study

Final Report :  within one month after the comments on the
Draft Final Report

4.6 Request of the Study to Other Donor Agency, if Any

None.

4.7 Other Relevant Information, if Any

None.
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TERMS OF REFERENCE
THE MASTER PLAN AFI\(I)DRFEASIBILITY STUDY
THE DEBUB ZONE INTEGRATEDOII;IURAL DEVELOPMENT PROJECT
ERI!I‘I:.IEA

1. Background Information

1.1 General Background

The reconstruction of an economy seriously damaged by a long and recurrent drought
are the two main development issues yet faced by Eritrea despite that substantial rehabilitation
works have been carried out during the last 5 years after liberation. The 30 years of war have
caused much distraction of life, property and infrastructure in general that is essential for the
economic development. Draught also continued to be a prominent factor in the fate of many
Eritreans invariably lead to shortage of food supply. Resettlement and rehabilitation of
thousands of families returning home has also been one of the main challenging tasks of
Government of Eritrea.

1.2 Agricultural Sector

In this general background, agriculture including livestock is the mainstay of the
Eritrean economy, holding about 80% of the population and contributes to about 50% of GDP
and to the bulk of export earning. ~Agriculture including livestock is the one of the sectors
seriously affected by the prolonged war over the past three decades. War damages include
destruction and replacement of human beings, the destruction of infrastructure such as
irrigation systems, transportation networks and deforestation which accelerated the soil erosion
vastly. A great number of farmers had to leave villages during the war, and the agricultural
lands were left uncultivated for a long period. This resulted in the seriously degraded
environment for rural living conditions and agricultural production. Now, farmers are
returning to their home lands and have started farming, however agricultural production cannot
be boosted easily due to these constraints. In this view point, the agricultural and rural sector
Is given a priority in development activities in the Government policy.

Notwithstanding its present poor condition, the Eritrean agriculture including livestock
has a good potential of growth. There is ample land and water resource potential to sustain
reasonably efficient and rapid development of the sector. Out of the total land area of 12.5
million ha, about 3.2 million (26%) is suitable for agricultural use, of which only about 10% is
currently under cultivation. FEritrea has also, if developed, a considerable water resource
potential (surface and groundwater) to irrigate around 0.6 million ha. This can be tapped
through dams across major rivers, small-catchment dams to conserve run-off water during the
rainy season, and boring wells to exploit underground water. While, Eritrea has diversified
agro-climatic zones suitable for a wide-range of crops and livestock production, a strategic
location for accessing the markets of Europe and Middle East, and a hard working and
industrious people.

The urgent need of the Government of FEritrea is to mitigate the food problem and to
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improve the living standard of Eritrea people. Therefore, the Government places an emphasis
strongly on the rapid agricultural development as the top priority policy. The Ministry of
Agriculture is the prime agency to execute this policy with the objectives to achieve:

i.  food security;

ii. employment generation;

iii. raw material supply to domestic industries;

iv. foreign exchange earning through direct and indirect exports; and
v. environmental protection and restoration.

The Ministry has been implementing various projects such as dam constructions, soil
and water conservation projects with reforestation, research and extension activities, human
resources development and so on, to materialize these objectives.

1.3 The Objective Area

The Ministry of Agriculture selected the objective area, the Debub Zone, for the
development study to request the Japanese technical assistance taking the following
circumstances into consideration;

i.  the area is very important as a supply base of agricultural and livestock products
to Asmara, the capital of the country,

ii. since population and population density of the Debub Zone is the highest in the
country, the objective area has been given a higher priority to introduce improved
and modern agricultural technology, and

iii. there are favorable natural conditions such as weather, soils and water in the area
for development of intensive agriculture.

The objective area, the Debub Zone, is located in the southern part of Asmara, the

national capital of Eritrea, and the extent of the area is approximately 9,300 km2, with a length
of about 90 km in the direction of North - South from Asmara down to the border to Ethiopia,
and with a width of about 150 km in the direction of East - West. The most of the objective
area fall within the catchment area of the Mereb river and it's tributaries. The area is
composed of manifold hills, relatively flat plateaus and lowland plains. There are following
two (2) plains and a plateau where agricultural production has been carried out;

Ala Plain (10,000 ha);
Hasemo Plain (30,000 ha); and
Upper Mereb Plateau (30,000 ha).

Jir it 4id

The altitude of the objective area ranges from 2,000 m near Asmara to 1,500 m near
the Ethiopian border in the South. The rainfall in the area is approximately between 700-900
mm per annum. The soils are favourable for agriculture though soils contain stones in some
areas.

The objective area is well known for teff, a kind of finger millet and staple food of

Eritrea, and maize production traditionally, and it was one of a few surplus producer regions of
agricultural products in FEritrea and a food supply base to Asmara. However, the area was
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severely affected by war and drought. Accordingly, it is one of the urgent necessities to
provide agricultural infrastructure in the area for increasing agricultural and livestock
production and appropriate marketing of products. Although the Ministry of Agriculture has
been intensively implementing various water impounding projects with land conservation and
other projects, they are not adequate in numbers. Further, it is required to prepare an
integrated plan for agriculture and rural development to improve the agricultural production and
the living standard of the people in the area.

In the objective area, though there are two main roads with asphalt-paved connecting
Asmara to Addis Ababa, most of the roads diverted from the main roads to internal areas are
very primitive for which only bush trees and other obstacles are cleared from the trace. Since
bridges are not necessarily provided for all streams, traffic may disrupt frequently during rainy
season. Therefore, the present prevailing traffic is dependent on camel, mule and donkey.
In this view point, improvement of rural roads is also inevitable not only for marketing of
agricultural products and farm input but for raising living standard of habitant.

Not only for irrigation water, but also water for domestic use and for cattle is very
critical in the objective area. There are wells and springs in the area in scattered places and
people have to haul water by donkey or manually for considerable distance especially during
dry season. The labours for this water collection are mainly made by female and that is one of
heavy obligation of women in the area together with the collection of the fuel wood.
Consequently water resources development is one of the major issues to be urgently attended.

A possibility of the agricultural extension methods for high value horticulture crops
shall also be studied for Asmara and foreign markets in the Master Plan and the Feasibility
Study since the project area is the nearest agricultural region to the Massawa port which is the
outlet to the Middle East and other overseas markets.

Taking the above stated aspects into account, a comprehensive Master Plan for the
integrated rural development of the Debub Zone is to be carried out as a model for formulating a
strategic rural development plan in the country. Further, the feasibility study for the priority
schemes selected in the Master Plan Study shall be carried out in a view point of the urgent
implementation of the project, possibly under the Japanese Grant Aid assistance.

2. Objective of the Study

The objective of the Study is firstly to formulate a Master Plan on integrated rural
development project in the Debub Zone of which component shall be of water resources
development of surface and groundwater for irrigation, domestic use and cattle, rural roads,
environmental enhancement, agricultural and livestock development, health and education, and
so on, and secondly to conduct a Feasibility Study of priority schemes selected in the
Master Plan Study.

3. Study Area

The objective area of the Study is the Debub zone located in the South of Asmara
extending approximately 9,300 km? and catchment area of the Mereb river and it's tributaries.
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4. Scope of the Study

4.1 General

The scope of the proposed Master Plan Study and Feasibility Study (hereinafter
referred to as "the Study") will be as follows;

(a) Master Plan Study for the Study Area defined in the preceding section.

(b) Feasibility Study for priority schemes to be identified in the Master Plan
Study.

The study will be carried out in the following two phases and each phase will be
further divided into two works respectively:

Phase-I:  Master Plan Study

Field Work-I:  Data collection, field survey and investigation and formulation of
basic development plan.

Home Work-I:  Analysis, study and preparation of the Master Plan Report
(Interim Report)

Phase-II: Feasibility Study

Field Work-1I:  Topo-survey and mapping, supplementary data collection, field
survey and investigations mainly for the priority schemes.

Home Work-II: Analysis, study and preparation of Feasibility Report (Draft Final
Report) and a proposal for the grant aid projects

4.2 Detailed Scope of the Study

Phase-I:  Master Plan Study
Field Work-I
(a) Data collection and review

(1) Natural resources including topography, meteorology, hydrology,
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(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

(ix)
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geohydrology and soil.

Socio-economy including population and number of households,
cadastral map, social structure and social infrastructure, income, living
standards, national and regional development plan, national and
regional economy, organizational structure of regional government.

Agriculture including land use, cropped area, cropping pattern, crop
variety, unit yield, farming practices, and land holding system.

Livestock including number of cattle and other animals, livestock
practices, grazing lands, etc.

Agro-economy including price of products, price of farm input,
marketing system and farm economy.

Irrigation and drainage including an inventory list for existing
irrigation and drainage facilities, design criteria, information on O&M
and water management.

Rural infrastructure including village road, domestic water supply
system, electric supply system, telecommunication system, sewage
system, post-harvest and storage facilities, community center, agro-
processing facilities, school and health center.

Farmers' organization and agricultural supporting system including
water user's association, agricultural cooperative, agricultural research,
credit system, extension and other supporting services.

Environment including ecosystem, soil erosion and sedimentation,
reforestation, water quality, and historical and cultural assets.

(b) Field survey and basic study

(@

(ii)

(i)

(iv)

Hydrological survey including review of existing hydrological and
water balance study at each existing dam site.

Geohydrological survey including review of existing geohydrological
study, confirmation of existing well location, survey on present well
condition and check of water quality.

Soil and land use survey including reconnaissance and auger boring to
confirm the information shown in the existing soil map and field check
of present land use using the existing aerial photo and topographic
map.

Irrigation and drainage survey including survey on present irrigation
and drainage networks and on-farm facilities, operation and
maintenance condition, activities of irrigation cooperatives and water
user's associations, and water charge collection.

A4-5



)

(vi)

(vii)

(viii)

(ix)

69

MMYEHR -4

Socio-economic survey including review of national and regional
development plans, survey on social structure of village, living
standard of villagers and women's participation in social activities, and
survey on dispersed condition of land holding based on the existing
cadastral map.

Agricultural, livestock and agro-economic survey including interview
survey to farmers for the collection of information on family size,
income, monthly expenses, living condition, farming practices and
farmers' desire and intention to agricultural development, and survey
on present conditions and constraints of the agricultural supporting
services.

Rural infrastructure survey including the survey on present conditions
of village road, domestic water supply system, electric supply system,
telecommunication system, sewage system, post-harvest and storage
facilities, community center, agro-processing facilities, school and
health center, and interview to villagers to hear their desire and
intention.

Construction material and cost survey including the survey on
availability of construction materials and laborers and their unit prices.

Environmental survey including survey on condition of water
pollution, ecosystem, soil erosion, reforestation, and confirmation of
endangered plant and animal species and historical and cultural assets.

Preparation of Progress Report (I), which will describe the experts’
activities, the results of field survey and basic consideration for the
future study for the formulation of the master plan.

Home Work-I

(a) Evaluation of development potential, needs and clarification of present
constraints for the future agricultural and rural development.

(b) Formulation of integrated development strategies consisting of:

(1)

(ii)

(iii)

Water resources plan including the assessment of surface water and
groundwater potential and water balance study between the water
requirements and water supply.

Agricultural and livestock development plan including recommendable
crops and cropping pattern, modernized farming and grazing practices,
expected farm income after implementation of the Project, and
improved marketing system and agricultural support system.

Irrigation development plan including on-farm development consisting
of land consolidation, land leveling, construction of tertiary and
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v)

(vi)
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quaternary canals, tertiary and quaternary drains and farm roads, and
effective water management and O&M system.

Rural infrastructure development plan including construction of
sewage facility, rural road, community hall and others, if required, in
each village.

Environmental conservation plan including flood and sediment control,
soil conservation, reforestation, conservation of wild life, mitigation
of water pollution.

Estimate of project implementation cost.

Project evaluation from technical and economical viewpoints and
selection of priority schemes.

(viii) Preparation of integrated development program.

(c) Preparation of Master Plan Report (Interim Report) which will describe the

study results and priority development schemes of the Project.
Phase-II: Feasibility Study

Field Work-II

(a) A topographic survey and preparation of topographic maps for the priority
schemes. ‘

(b) Supplemental data collection, if any.

(c) Field survey and basic study for the priority schemes

®
(i)

Soil and land use survey.

Agricultural, livestock and agro-economic survey for the following
items:

- crops variety and cropping pattern,

- cattle varieties and livestock production,

- crop production and seed marketing system,

- trend of demand and supply of agricultural products,
- farming practice and mechanization,

- incremental effect on yield by irrigation,

- labor balance on farming practices,
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(iv)
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(vi)
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- profitability and marketability of crops,

- agro-processing and post-harvest,

- marketing, transportation and storing, and

- institutional constraints to the project development.

Survey on agricultural support system for the following items:

- agricultural support system to introduce new crops and irrigation
methods including demonstration or experimental farm,

- research station, extension and credit,

- government policy for agricultural development,

- present activities and financial situation of organizations and
institutions for the agricultural support system, and

- constraints to the agricultural development.

Survey on rural infrastructure particularly for water supply for
domestic use and for cattle, rural road, village hall and others, if
required.

Construction material survey for embankment materials, sand and
gravel. Cost survey for construction materials, construction equipment
and laborers.

Preparation of Progress Report (II), which will describe the experts'
activities, the results of field survey and basic consideration for the
future study for the formulation of the feasibility study.

Home Work-II

(a) Formulation of development plan of the priority schemes consisting of:

®

(ii)

(iii)

Agricultural and livestock development plan including recommendable
crops and cropping pattern, modernized farming practices, expected
farm income after implementation of the Project, and improved
marketing system, agricultural support system and farmers'
organizations.

Irrigation development plan including the calculation of water
requirement and drainage module, preliminary design for irrigation
schemes and new drainage system, typical design for on-farm
development works selecting several areas, and preparation of water
management and O&M manual.

Rural infrastructure development plan including the layout plan and
typical design of rural road, water supply and hall and others, if
required, in a selected village.
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(iv) Preparation of project implementation program.

(v)  Estimate of project cost including investment cost and O&M cost.

(vi) Project evaluation from economical and financial viewpoints.

(b) Preparation of Feasibility Report which will describe the study results and
recommended development plan and justification of the Project.

4.3 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be
provided to counterpart staff by foreign experts in the following fields:

(a) Field survey and investigation for every lines of foreign experts assigned.

(b) Plan and design for irrigation and drainage system, on-farm development and
rural infrastructure.

The above transfer of technology will be carried out in the form of on-the-job training
and seminar during the course of the Study. In addition to the above transfer of technology,
overseas training will also be programmed preferably in Japan.

4.4 Study Schedule

The period required for the Study is estimated at 18 months in total for two phases as
follows :

Phase-I Study: 9 months
Phase-II Study: 9 months

The following foreign experts will be required for the Study:

Team Leader;

Irrigation Engineer;

Dam Engineer;

Hydrologist;
Geologist/Groundwater Expert,
Rural-infrastructure Expert;
Soil/Land Use Expert
Agriculturist;

Agro-economist;

PR Y R YV YV YRR YV R VY R VY R VY
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Institutional Expert,
Environmental Expert, and
Topographic Survey Engineer.

P2V Y YRV

The required manpower input is estimated to be 75 man-months in total.

4.5 Expected Major Outputs of the Study

The major outputs of the Study are expected to be: (i) formulation of master plan for
the total study area with the priority order of agricultural and rural development for in the study
area and (ii) project evaluation from the technical and economical viewpoints and the
implementation program for the priority schemes. These study results will be compiled in the
following reports which will be submitted to the Government of Eritrea.

Inception Report :  within one month after start of the Phase-I
Study

Progress Report (1) :  at the end of the Field Work-I of the Phase-I
Study

Interim Report :  at the end of the Phase-I Study

Progress Report (2) :  at the end of the Field Work-II of the Phase-II
Study

Draft Final Report :  at the end of the Phase-II Study

Final Report :  within one month after the comments on the
Draft Final Report

4.6 Request of the Study to Other Donor Agency, if Any

None.

4.7 Other Relevant Information, if Any

None.
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Ethiopia: Photo Album
Meki Area

Meki River (One of Proposed Dam Sites)

Meki River (One of Proposed Dam Sites)
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One of Tributaries of Meki River

Meki River (One of Proposed Dam Sites)
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Ethiopia: Photo Album
Meki Area

Village and Upland Field in Meki Area

Village and Animal Herd in Meki Area
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Ethiopia: Photo Album
Meki Area

Village Children and Upland Field in Meki Area
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Eritrea: Photo Album
Debub Zone

Koraro Dam under Construction

Qutlet Structure of Koraro Dam

A6 -1




Eritrea: Photo Album
Debub Zone

Constructed Terraces for Soil Conservation

Gama Dam under Construction
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Eritrea: Photo Album
Debub Zone

View of Hazemo Plain

View of Hazemo Plain
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Eritrea: Photo Album
Debub Zone

Village Cluster in Hazemo Plain

Village Cluster in Hazemo Plain
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Eritrea: Photo Album
Debub Zone

Pumping for Water Supply in Tsorena Village
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