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Sfope instability problems in the Abay River gorge 1 2008

Project Title:

Slope instability problems in the Abay River gorge: Detail assessment of the causes,
extents and rate of landslide along the main road from Gohatision to Dejen and

workout for possible remedial measures.

Project life: five years (2009-2013)
Target area: The target area lies at the boundary between North Showa and East
Gojam Zones of Qromiya and Amhara Regional States respectively. It extends from

Gohatision to Dejen towns.

Location: the location of the study area is approximately 38"-38"18" £ longitude
and 9°58'50-10°1500” N iatitude (figure 1).

Background & Justification

Slope instability (Landsfides, rock fall, toppling, subsidence) constitute a continuous
series of events that rarely can be attributed to one definite causc. The causes that
finally bring landslide and rock failures begin with the depositional environment of
rocks. Subsequent topographical and geological adjustments, crosion, weathering,
groundwater flow and the continuous pull of gravity all contribute to unstable
situations just prior to land mass movements. The final event but not the sole cause

may be triggered by such factors as heavy rainfali, earthquake or activities of human

beings.

The mechanism of landslides also varies depending on the topography of the area and
the degree of materials heterogeneity. Landslides along a planar surface are known as
translational, whereas those occurring on a circular slip plane are called rotational.
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siope instability problems in

A slump is a type of small rotational failure, which involves homogeneous rock and

soil masses.
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Figure 1. Location map of the proposed project arza

In Ethiopia landslide problems are common in the central, western, northern and
southern highlands. Deforestation, overgrazing and improper land use favor soil
erosion and landslides from steep to moderately steep slopes, aspecially during the
rainy months of July and August.

The most landmass movement affected rcgions in the country are the Abay Gorge,
Dessie area, different woredas of West Gojam, Gonder, Wolaita, Gofa, Gedio, Sidama,
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Kefa and Western Tigray Zones. Besides, the Adigrat-Adwa, Lalibela-Sekota and Lemi-
Alemketerna roads, Semien highlands, Gelemso-Harar areas, highlands surrounding
Ambassel and Woldia, Bonga town and surroundings, Giigel-Gibe area, surroundings
of Finchewa, Debre Libanos and Mugher valley are also affected by sever slope
instability problems.

The landslide of Abay River gorge is relatively big and complex and encompasses a
vast area, including the main road connecting the capital with the north and
northwestern parts of the country. For the past many years the problem occurred in

this gorge is causing devastating damages of infrastructure and farm land.

The contribution of geology to the process of landmass movement mainly comes from
the - variation in composition, type of deposition and degree of weathering. The
presence of irregular landslide surfaces in the area and the occurrence of many

isolated slumps indicate the presence of various rock fayers of differing resistance.

Like any other place in Ethiopia, rainfall is the dominant triggering factor of landslides.
Especially, anomalous high amounts of rainfalls following some dry periods have the
potential to change previously formed small slides into rotational slumps of greater
magnitude. Landslide could also be initiated by changes in groundwater storage.
Groundwater flow paths within the landslide are thought to be controlled by hydraulic
gradients in the rock mass. Because of the heterogeneity in hydraulic properties,
groundwater flow is assumed to be complex and varies both in direction and velocity.

Land clearing and cultivation in many parts of the mountain is among the activities of

human beings related to landslide problems.

With these considerations, this project is proposed with an intention to contribute to
the synthesis of data/information on geohazards and geo-environmental probiems,

partict,ilarly land sliding, rock fail and subsequent erosion. It is assumed that the

g
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project will contribute to the national development plan and poverty reduction

strategy.

This project proposal is submitted to the Japanese government for financial assistance
under the “Coo/ Farth Promotion Program” whose implementation framework was

worked out at the fourth 7okyo International Conference on African Development
(TICAD IV process ).

The project is intended to deliver detail investigation and assessment of this land slide
prone areas through engineering geological and geophysical investigation as well as

core drilling to identify overburden thickness susceptible to sliding and establishment

of monitoring stations.

Developmental Objective

In the Abay River gorge hurnan acfivities such as random settlement, deforestation,
poor agricultural practices along with the gealogic and topographic factors are
accelerating the landslide process and gully formation, which lead to severe slope

instability problems.

Therefore, the Ministry of Mines & Energy (MME), in consultation with the Ethiopian
Roads Authority (ERA), has initiated a project proposal entitled “Siope instability
problems in the Abay River gorge. Detail assessmeni of causes, extents and rate of
landslide along the main road from Gohatision to Dejen and workout for possible
remedial measures”. The project’s basic objective is to address geo-hazard issues and
find out solutions to the existing problems through proper investigations and
provisions of usable information. This will help to maintain safe and stable
environment that ensures sustainable food security and reduces the prevalent

absolute poverty in the country.
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Geo-hazards investigation data are key elements for planning and decision making,

which assist to work out mitigation measures and maintain sustainable development.

Such data Include, but not limited to, locations of specific objects (soils, rocks and

water)} and their properties, land cover and land use. The investigation results will

help to identify factors affecting the locations, designs, constructions and operations

of engineering structures for proper land use, workout and test mitigation measures

to rehabilitate and maintain stable geo-environment in the selected area.

Immediate objectives of the project:

The immediate objectives of the project are:

1.

Conduct detailed engineering geological and geophysical surveys over landslide
prone areas between Gohatshion and Dejen towns at a scale 1:50,000 and
produce geohazard zoning map. Based on the findings, carry out detail

investigations in selected sites at scales larger than 1:10,000 to find out the

trends and patterns of slope movement.

Understand the causes of land mass movement and identify factors that

contribute to the problem;

Selact sites for establishment of monitoring stations and study in detail the
dynamicity (rate and magnitude) of land mass movement and thereby enable

to predict fand sliding at a regional scale and establish an early warning

system.

Establish an engineering geological model of the Abay gorge and workout field

methodologies that would be applicable in other parts of the country affected

by geo-hazard problems.

Work out possible remedial measures (structural and non-structural measures,

including communication and awareness creation) that avoid/reduce the risk

and consequence of land sliding in the Abay Gorge.
e
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6. Capacity building:
a} Enhance the skill of conducting geo-hazard investigations in other parts
of the country in the future through training of qualified personnel;
b) Equip the organizations with technical facilities necessary for monitoring

land mass movemnents and associated phenomenon.

Methodology
This project shall be implemented as per the following survey steps:
Step I: Desk study

The desk study covers evaluation of the existing both qualitative and quantitative data
sets on the proposed project area and its surroundings. This inctudes aerial photo and
satellite image interpretations as well as compilations of previous data using the state-
of-the-art techniques. Besides, assessment of topographic changes before and after

occurrences of landslides shall be carried out.
Step LI: Field studies

Desk sludy is followed by sitc investigations, Le., qualitative and quantitative data
acquisition,  including geological mapping, engineering geological mapping,
geomorphological, hydrological, weathering profile, logging, discontinuity surveys,

geophysical surveys, geotechnical engineering and sampling {rock, soil & water).
The specific tasks to be executed during this step are:

 Defining the aerial extent and volume of the landslide zone by assessing the
geological, hydrogeologicat and hydrological conditions of the area to precisely

determine their effects to the instability of land materials.
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» Estimating the level of activity and direction of land mass movements using
monitoring instruments to be installed within and/or outside the landslide prone

area;

« Determining the location and configuration of slip surfaces using data from
results of shallow core drilling, trial pitting, trenching and geophysical surveying

(seismic refraction, electrical, magnetic and others);

+ Determining the strength and index properties in the laboratory using

representative rock and soil samples to be collected from the project area;

« Installing of monitoring instruments that deliver data necessary to examine the

rate of movement/deformation and provide early warning information;

Step I11: Post field desk studies

Post-fieldwork activities include analyses of laboratory test results and integrated
interpretation of field and laboratory data and preparation of final maps and sections
(2D & 3D) and compilation of final technical report. 3D sections are particularly
important to indicate the depth of shear plane/sliding surface and thickness of
superficial materials overlying the bedrock. Based on analysis of the studies possible
remedial measures that help to rehabilitate the land slide affected localities will be

worked out and implemented at a pilot test level on selected spots that are highly

exposed to the problem.

Anticipated project inputs

The Ministry of Mines and Energy (MME) takes the responsibility for the execution of
landslide and related geohazard investigations within the project area. Based on the
findings of investigation the Ethiopian Road Authority will be responsible for the
design and construction of remedial measures. Although the MME provide all
office and camping facilities, during the investigation

e e —— e e ]
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period, the project takes in to consideration the high-level technical assistance from

the Japan government.

The Japan government shall cover salary, per diem, air tickets and other expenses of
its experts involved in the project. Besides, equipment purchase and cost of training
of local staff required for the performance of this project shall be covered by the
donor. 1In order to fulfil the project objectives, the technical assistance of the donor is
basically in form of expertise-technology transfer- training and provision of monitoring
equipment. Hence, expertises in the following disciplines are considered to be
essential during investigation, which is planned to be accomplished in two and half
years.

a) Geo-hazard expert (one month/year}

b) Engineering geologist (one month/year)

c) GIS and RS expert (one month/year)

In view of the fast changing technology, the need to upgrade even the high level
professionals’ knowledge through training is an essential and inavitable process and
due to this the project includes a training component. The shorl term specially tailored
in-house and on-the-job trainings are envisaged to build the human resource capacity
in the field of geohazard mapping and data analyses (like engineering geology and
geophysics, earthquake, land mass movement and subsidence), GIS and RS. It is
planned that the training will be given by Japanese experts for a period of one month

iN w0 CONSECUtive yCais.

Financial requirement

The necessary finance to implement and execute the project will be from the Japan
government under TICAD 1V framework of the Coof Earth Promotion Program is about
23 7,'845, 798 (Two hundred Thirty Seven Million Eight Hundred Forty Five
Thousand Seven Hundred Ninety Eight USD. The financial expendituras

proposed to be covered by donor government are shown in Tables 1, 2 & 3 below.
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Table 1. Finance expenditures for detail investigations.
No . Tokal US
_ Item Quantity (xio!]OD)D
1. High accuracy GPS 3
2. Terrameter (Resistivity meter) 2
3. Magnetometer 2
4. Digital cameras 6
5. Permeability apparatus 4 400
6. Mand augers 4
7. pH meter {soil & water) 4
8. Shelby tubes 30
9. Digital deep-meter (water level indicator) 4
10. | Dilatometer 4
11. | Shear box apparatus 4
12. | Different slope movement monitoring instruments
13. | Geohazard modeling Software 2 licenses
14. | Satellite images (high resolution) ) - 50.0
15._ ! Orthophoto (large scale) . 10.0
16. | One complete sct 48 channel Se:smograph with 1 set
accessories {geophones & cables) 900
17, Counter oxperlise expense 3 experts 112, 5
18. | Staff training:
» Local training 18 staff 36.0
= Foreign Training {at MSc Levet) 2 staff 8§3.2
R » _Foreign short-term training 10 staff | 450.0
19. Perdlem (Technical staff & drwers) 23 staff 140.0
20. | Daily laborer L 3 40 600 |
21. | Shallow core drilling {total 2000m) 40 bore 300.0
holes each
about 50m
S ) L depth.
22. | Mobilization/demohilization of drilling machineries & 30.0
_accessories N
23, Drilling spare parts & related facilities o - 50.0
ﬂ§4 Trenching ( w2me5mxd3m) 20 trenches 18.0
25, | Pitting (each w1.5xL1,5xd3m ) 40 pits 8.1
26. | Laboratory analyses (soil, rock & water samples) 50.0
27. | Purchase 4DW field venicles 2 150.0
: 28 | Fuel & lubrication 100.0
729. I'Planting fast growing trees (for slope rehabilitation) _ 1(]0 0
30.  Office and field facilities 50.0
o TOTAL i 1,837.6
CONTIGENCY (12%) 220.512
! 2,058,112 |

10

 TOTAL INVESTIGATION COST
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Table 2. Finance expenditures for the construction.

No Work item Quantity | Total USD (x1000)
Direet Construction Cast
1. | Soil removal (RHS & LHS) 320,000m’ 4,930.93
2. | Anchor work (L15@200 nos & @300 nos (Dia=150 mm) 4,800.0
3. | RC pile works (with different depth, interval & nos but | 100,800 m 48,988.8
@ Dia = 1000 mm)
4. | Caisson pile works 3,844 m 140,344.0
5. | Surface drainage ditches, including branches 20,100 m’ 1,883.4375
6. | Horizontal drainage boring (with L30 m@l5, 50 & 3,750 1,125,0
60n0s)
Total Direct Construction Cost _ 202,672,165
Indirect Cost (12.1%) 24,450,7323
Total Construction Cost 226,512.8998
o Consultant Fee (Design & SV — 4.09% of the construction 9,264.7866
cost) . , — ' .
TOTAL SUM 235,787.6864

Table 3. Summary of Expenditures.

,' j Cost
No ! Work Item : Remark
| } (USD)
1 Total Tnvestigation Cost 2,055,112.0 Work to be done by Ministry of Mines &
; . Encrgy
2 Total Construction Cost ~ 235,787,686.4 Work to be done by ERA

: TOTAL PROJEGT COST | 237,845,798.4

Expected outputs

The output of the proposed project will be very helpful for planning of development
strategy, planner, environmentalists, agriculturalists, civil engineer, etc. They can
understand easily the potential impacts of land slide, ground cracking and related
geohazard problems on engineering projects and on communities living in the project

dreas.
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Avoiding unfavorable sites based upon the information gathered from geohazard
problems assessment studies would undoubtedly save the economy of the community
and the country at large. The use of systematically studied and designed land
resource will remarkably improve the economic development and environmental

rehabilitation at a community and country level.

The foliowing are the specific outputs of the project:

¥ Engineering geological and engineering geophysical maps  with
accompanying 2D and 3D models will be prepared that provide detail
surface and subsurface information;

+ Land slide and ground cracking monitoring stations shall be established that
deliver continuous data necessary to provide early warnings;

< Possible remedial measures will be worked out that help to, reduce risks on
life, property and environment; develop methodology that helps to
rehabilitate and protect natural environment as well as existing and future
infrastructures;
Geohazard management database will be established, which can be
accessed by various governmental and non-governmental organizations;

v Institutional capacity building, in terms of human resource development
(training) and supply of scientific equipment and logistics will be realized;

¢ Knowledge gained from this project area will be used in other areas of the

country affected by slope degradation and land mass movement problems;

Expected Beneficiaries

As the project is focused on landslide hazard reduction problems, the direct

beneficiaries will be the communities vulnerable to these slope degradation and

geo-hazards.
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o The policy makers, planers, decision makers and i.e. the government will benefit
because the focus will shift from the more expensive post disaster relief and

rehabilitation to more economical and effective mitigation and preventive action.

« From the regional to woreda levels authorities will benefit by learning from the
scientific approach to management of geo-disasters, as against crisis management

which often turns out to be expensive and ineffective.

o Authorities concerned with maintaining, rebabilitating and managing slopes

affected by geohazard problems.

« Professionals from regional bureaus, governmental agencies and NGOs involved in
geo-environmental disaster mitigation and rehabilitation will be beneficiaries of the
project since they get good lesson that can be effectively applied in areas with

similar problems.

e Private investors.

Developmental Benefits

v Reduction in the loss of life, property damage of geo-environment.
v Capacity development for mitigation measures and preventive systems of
landslide problems

v Protection of infrastructure from destruction.

Co-Benefits
v Reducing slope instability and degradation problems
v Reduction of soil erosion, draught and desertification

v Increase vegetation cover, especially plants and thus sequester carbon.
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1.INTRODUCTION

In response to the official request of the Government of the Federal Democratic Republic of Ethiopia
(hereinafter referred to as “GOE™), the Japan International Cooperation Agency (hereinafter referred to
as "JICA"), the official agency responsible for the implementation of the technical cooperation
programmes of the Government of Japan, in consulitation with the Government of Japan, decided to
conduct the technical cooperation for development planning on “the Project for Developing
Countermeasures against Landslide in the Abay River Gorge™ (hereinafter referred to as "the Project")
in accordance with the relevant laws and regulations in force in Japan. Accordingly, JICA will jointly
undertake the Project with the authorities concerned of GOE.

On the part of GOE, Geological Survey of Ethiopia (hereinafter referred to as “GSE™) shall act as the
counterpart agency to the Japanese Project team (hereinafter referred to as “the Team™) and as the
coordinating body in relation to the other concerned organizations for the smooth implementation of the
Project.

This document sets forth the Scope of Work of the Project.

Ii. OBJECTIVES OF THE PROJECT
The objectives of the Project are:

1. to figure out the mechanism for the landslide in Abay River Gorge

2. to transfer relevant skills and technologies to personnel concerned with the Project

1. STUDY AREA

The Project shall cover the Abay River Gorge shown in APPENDIX 1,

IV. SCOPE OF THE PROJECT

In order to achieve the objectives mentioned above, the Scope of Work for the Project shall cover
the following items:

0. The project implementing system is established.
0-1. To identify the personne! and equipment of GSE
0-2. To establish the implementing system for GSE
0-3. To set up monitoring equipment at identified sites

1. The situation of the landslide is identified.

1-1. To conduct aerial photograph interpretation and develop topographic map for landslide
1-2. To prioritize landslide sites at risk and develop hazard map

1-3. To conduct hydrological investigation

1-4. To develop database based on the analysis of hydrological investigation with GIS

2. The topography and geological condition of the landslide is identified.

2-1. To conduct field survey for the topography and geological condition of the landslide

2-2. To develop a implementation plan for landslide survey

2-3. To conduct topographic survey by local on-the-spot surveying

2-4. To conduct boring geological survey /
2-5. To conduct physicality and chemistry tests

2-6. To conduct geophysical exploration

\¥

3. The landslide characteristics due to seasonal changes is identified.
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3-1. To conduct the surface displacement observation
3-2. To investigate sliding surface

3-3. To monitor groundwater level

3-4. To conduct rainfall monitoring

3-5. To develop an early warning system

4. The landslide mechanism is figured out.

4-1. To identify the coverage (lateral and vertical) of landslide and differentiate the blocks within it
4-2. To figure out the natural causes of landslide

4-3. To figure out the human causes of landslide

4-4. To conduct landslide stability analysis

4-5. To differentiate landslide blocks by degree of risks

5.The survey and analysis of disasters other than the landslide is conducted.
5-1. To conduct survey and analysis of rock fall
5-2. To conduct survey and analysis of debris flow

6. The technical skill for the survey and analysis for the landslide is developed.

6-1. To develop a manual for landslide survey and analysis applicable for the case of the Project area
and its surroundings

6-2. To conduct on and off the training for landslide survey and analysis

V.SCHEDULE OF THE PROJECT

The Project is estimated twenty-one (21) months in accordance with the tentative schedule as
attached in the APPENDIX 2. The schedule is tentative and subject to be modified when both parties
agree upon any necessity of the modification that will arise in the course of the Project.

VI. PROJECT IMPLEMENTATION MECHANISM

1.Steering Committee
GSE will establish the Steering Committee to provide overall policy, and Technical Committee to
provide technical advice for the Project and sort out technical problems, if any.

2.Collaboration between JICA Project Team and Counterpart Team of GSE
GSE will assign the counterpart personnel to work together with the Team on a daily basis.

3.Technical Cominittee
Technical Committee which consists of both GSE and the Team is to review the findings by the

Project and provide comments for improvement of the Project from time to time. The comments and
recommendations suggested by the Technical Committee shall be integrated into the Project.

VII. REPORTS
JICA shali prepare and submit the following reports in English to GSE.

1. Inception Report:
Thirty (30) copies, at the time of one month after commencement of the Project

2. Progress Report 1:

Thirty (30) copies will be submitted at the time of seven (7} months after the commencement of tlic
Project.

3. Interim Report: M
E%; ~I




Thirty (30) copies, at the time of about ten (10) months after the commencement of the Project.

4. Progress Report 2 :
Thirty (30) copies, at the time of about fifteen (15) months after the commencement of the Project.

5. Draft Final Report:
Forty (40) copies, at the time of about nineteen (19) months after the commencement of the Project.
The GOE shall provide JICA with its written comments within one (1) month after the receipt of the
Draft Final Report.

6. Final Report:

Fifty (50) copies, within one (1) month after the receipt of the written comments on the Draft Final
Report.

VII. UNDERTAKINGS OF JICA

For the implementation of the Project, JICA shall take the following measures;
1. to dispatch, as its own expense, the Team to Ethiopia and

2. to pursue technology transfer to the counterpart personnel in the course of the Project

IX. UNDERTAKINGS OF THE GOE

1. To facilitate the smooth conduct of the Project; the GOE shall take necessary measures:

(1) To permit the members of the Team to enter, leave and sojourn in Ethiopia for the duration of their
assignments therein and exempt them from foreign registration requirements and consular fees;

(2) To exempt the members of the Team from taxes, duties and any other charges on equipment,
machinery and other material brought into Ethiopia for the implementation of the Project;

(3) To exempt the members of the Team from income tax and charges of any kind imposed on or in
connection with any emoluments or allowances paid to the members of the Team for their services
in connection with the implementation of the Project;

(4) To provide necessary facilities to the Team for the remittance as well as utilization of the funds
introduced into Ethiopia from Japan in connection with the implementation of the Study;

2. GOE shall bear claims, if any arises, against the members of the Team resulting from, occurring in
the course of, or otherwise connected with, the discharge of their duties in the implementation of the
Project, except when such claims arise from gross negligence or willful misconduct on the part of the
Team.

3. GSE shall get approval for the aerial photography from related authority such as Ethiopian Mapping
Agency and Military.

4. GSE shall act as a counterpart agency to the Team and also as a coordinating body with other
relevant organizations for the smooth implementation of the Project, on behalf of the Ethiopian side.

5. GSE shall, at its own expense, provide the Team with the following, in cooperation with other
organizations concerned:

(1) Security-related information on as well as measures to ensure the safety of the Team;
(2) Information on as well as support in obtaining medical service; /

W 7oA



(3) Available data (including maps and photographs) and information related to the Project;

(4) Counterpart personnel;

(5) Suitable office space with necessary equipment and facilities such as telephone line, internet, desks,
etc. in Addis Ababa and Abay Gorge; and

(6) Credentials or identification cards.

X.CONSULTATION

1. JICA and the GSE shall consult with each other in respect of any matter that may arise from or in

connection with the Project.

2. The present document will become valid after authorization by JICA Headquarters and the GOE.
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In Response to the official request of the Government of the Federal Democratic
Republic of Ethiopia (hereinafter referred to as “GOE™), Japan International Cooperation
Agency (hereinafter referred to as “JICA™) , in consultation with the Government of Japan,
dispatched the detailed planning survey team headed by Mr. Satoshi Umenaga (hereinafter
referred to as “the Team™) from 11™ to 18th December, 2009 to discuss the scope of work for
“the Project for Developing Countermeasures against Landslide in the Abay River Gorge”
(hereinafter referred to as “the Project™).

During the stay in Ethiopia, a series of discussions were held with Geological Survey
of Ethiopia (hereinafter referred to as “GSE™) and other organizations related to the Project. The
list of participants of the meetings is shown in Annex 1.

This document summarizes major items discussed between both sides and is intended

to supplement the Scope of Work for smooth implementation of the Project.
1. Project Title

Both sides agreed that the title of the Project is “The Project for Developing

Countermeasures against Landslide in the Abay River Gorge™.
2. Basic Stance of the Project

2-1 Both sides agreed that the duration of the Project shall include at least two rainy
reasons (between June and September) to enhance the quality of the analysis and transfer

the techniques.

2-2 In order to achieve the project objective which is to figure out the mechanism of the
landslide in Abay River Gorge as early as possible, both sides agreed that the six (6)
monitoring sites are the preferential monitoring project sites for the Project, which were
selected as the highest-priority by “the Preparatory Survey for The Project on
Countermeasure Works for Landslide in Abay Gorge” dispatched from 4th June to 22nd
October, 2009. These monitoring sites are at the stations of 0+700~0+800, 0+800~1+100,
4+800~5+200, 5+200~5+500, 20+400~20+600 and 21--850~22+100. Although there are at
least other eight (8) sites to be pointed out as a second priority, their study during the
Project’s life will be decided by the Steering Committee taking into consideration the work
progress of first selected six preferential sites and the conditions in Abay Gorge.

3. Cooperation among the related authority

3-1 The expected output of the Project is to reveal the mechanism of the landslide in Abay
River Gorge, and the substantive countermeasure works for road disaster shall not contain
in the Project. The output must be utilized by Ethiopian Roads Authority (hereinafter
referred to as “ERA™), which is the responsible agency of maintenance of the road in
Ethiopia, for the countermeasures against the road disaster. Therefore, the mutual
cooperation between GSE and ERA is requested.
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3-2 Since the aerial photography is essential for the Project, GSE shall arrange the
approval from related authority before the commencement of the Project.

4. Steering Committee

Both sides agreed that a Steering Committee (hereinafter referred to as “the Committee™)
will be set up for effective and efficient implementation of the Project under the chair of
GSE. The Committee will decide on important matters to promote the output of the Project.
The Committee will comprise representatives from the following related organizations.

(1) Geological Survey of Ethiopia
(2) Ethiopian Roads Authority

(3) JICA Project Team

(4) JICA Ethiopia Office

GSE shall inform JICA Ethiopia Office of the members of the Committee before the
commencement of the Project.

5. Transfer of Technology

5-1 The Project team will make an effort to transfer skills and technology through on and
off the training. GSE is the main authority for this transfer, however the staff from ERA will
be aiso included as an entity for the technical transfer.

5-2 With regard to the counterpart training in Japan for technology transfer, the Team will
convey it to JICA headquarters. After approval of the request, the number, field and
duration of the training shall be discussed after the commencement of the Project.

6. Counterpart and Project team

Both sides agreed that the Project should be conducted in close collaboration between the
Ethiopian side and the Japanese side. In this context, GSE will establish the project team,
which is a main implementation body of the Project along with the Project team, by the
commencement of the Project. The leader of the Project team will be the focal point of the

Ethiopian side.
7. Equipment for the Project
7-1 Both sides agreed that all equipment owned by GSE is available for the Project.
7-2 Both sides agreed that equipment for the Project is listed as follows.
- Automatic Waterlevel Recorder (25 units)
- Rain Gauge (2 units)

- Extensometer (10 units)
~ 4 N
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- Borehole Extensometer (20 units)

- Groundwater Resistivity Logging Equipment (1 unit)
- Engineering Seismograph (2 units)

- Software for Seismograph (1 unit}

- Pickup Truck (2}

- Slope Stability Analysis Software

7-3 Equipment required for the Project, including Physical Laboratory Equipment and
others than listed in 7-2 will be identified at the Technical Committee and be requested to
JICA by the Ethiopian side.

Others

8-1 The Ethiopian side requested that the satellite image of high resolution would be
required for the Project. The necessity and the level of the resolution would be discussed in
the course of the Project.

8-2 The Ethiopian side requested that the trip allowance for the field survey would not be
possible to provide from their own budget because of the budgetary constraint. The Team
recognized the request and would convey it to the JICA headquarters. Also, the Team

mentioned that this matter would be dealt with under the JICA regulation.

8-3 The Team notified that they would estimate to start discussion of the Inception Report
in April or May, 2010, subject to JICA’s internal procedures.
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The List of Participants in the Meeting

ETHIOPIAN SIDE

Geological Survey of Ethiopia
Mr. Tolesa Shagi, Director General
Dr. Getnet Mewa, Head, Geo-hazards Investigation Core Process

Mr. Tadesse Dessie, Engineering Geologist

Ethiopian Roads Authority
Mr. Zaid Wolde Gabriel, Director General
Mr. Haddis Tesfaye, Road Network Management Division Manager

JAPANESE SIDE

The Detailed Planning Survey team, JICA
Mr. Satoshi Umenaga, Leader
Mr. Hiroyuki Yokoi, Project Coordinator

JICA Ethiopia Office
Ms. Momoko Suzuki, Representative
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Mzr. Gleso Borie (D/Deputy Director General, Human Resources & Finance, ERA)
Mr. Haddis Tespaye (Road Network Management Division Manager, ERA)

Mr. Girma Worku (Bridge Management, ERA)

Mr. Demelash Glmavism (Alemgena DED Manager, ERA)

Mr. Nebyou Endale (Alemgena DRMC Manager, ERA)

Mzr. Daniel Nebro (Design and Technical Support Bureau, ERA)
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T Geological Survey of Ethiopia (GSE)
[T | Mr. Tolesa Shagi (Director General, GSE)

Dr. Getnet Mewa (Deputy Head, Geo-hazards Investigation Core Process, GSE)
Mr. Tadesse Dessie (Engineering Geologist, GSE)
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