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EXECUTIVE SUMMARY

Introduction
Government of the Federal Democratic Republic of Ethiopia and the Government of the

Republic of Kenya have reached an understanding to implement a power interconnection
project between the two systems after taking into consideration recent developments in the
countries and the region at large.

In view of that a memorandum of understanding for the implementation of Ethiopia—Kenya
interconnection line has been signed which eventually led to the preparation of the
ESIA/RAP study.

Tropics Consulting Engineers Plc of Ethiopia and Gama Systems Ltd. of Kenya are jointly
undertaking the ESIA/RAP of the Project under the contract agreement signed between the
Consultants and Clients

The main objective of preparing an ESIA is to ensure that potential impacts of the project are
identified at the early stage of a feasibility study and minimizing or avoiding strategies can be
developed. The implementation of the Project should be carried out without creating much
adverse impacts on the environment and the livelihood of the project area population. The
main principle is that people living in the project area should not be impoverished due to the
implementation of the Project. Appropriate mitigation and compensation measures have to
be taken to ensure, that adverse impacts from the construction of the transmission line are
reduced to as low as reasonable acceptable level.

Transmission Line Route Options

Four route lines were considered before selecting the preferred route based on certain
technical and environmental consideration. The four routes had been analyzed in details and
compared with each other to arrive at a decision on the best environmentally friendly
alternative. In this route study, several environmental factors including physical, biological,
socio-cultural, technological conditions and constraints have been discussed. As a result
route A/C was selected for further study on ESIA/RAP.

Route A/C starts from Sodo substation and passes through Arba Minch, Konso Brindar,
Yabello, Mega and proceeds southwardly entering the Kenyan territory and stretching up to
Lngonot. a

The total length of the project in the routing in Ethiopia can be divided into two distinct
sections. The first section of the route for the transmission line, which is from km 00 to km
204 (from Sodo substation to Konso woreda) comprises about 53% of the total km distance
and is located in SNNPRS. This section is known for its intensive cultivation and dense
population. In this section, one can say that, there existing no uncultivated land or without
settlements.

The second section, which is from km 204 to the border (433 km), covers a very wide
uninhabited area with very low cultivation and thinly distributed population and is located in
the Oromia region. This section is partly occupied by crop producer, agro pastoralist and
also by pastoralist nomadic communities. Agro climatically, it is located in mid land and low
land areas except for some specific locations (Kenya-Ethiopia border) located in the high
lands. In this section, the transmission line partly traverses through bush areas, natural
forest and grazing area for livestock.

Tropics Consulting Engineers Plc and Gamma Systems Ltd Executive Summary E-1
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A substation will be located in Sodo Zuria Woreda at a place named Waranza Lasho (Gantry
Center), approx. 5 km north-western from the town of Sodo. The substation will like 200,000
m? (or 20 hectare) and will be constructed on a plot size of 500m x 400m. ’

Project description

The infrastructure to be constructed for the power interconnection project is mainly
conventional lattice self-supporting steel tower and substations.

The system consists of 1082 km, +500 kV HVDC bipolar overhead line, from Wolayta/Sodo
S/S on the Ethiopian-side to a new Longonot 400 kV S/S on the Kenyan side.

Approximate number of towers: in Ethiopia are 1060 (assuming 2.5 towers per line—km as
average) on flat and hilly terrain as mentioned in the feasibility study. The supply comprlses
of:

Approximate average span length: 400 m

Width of line corridor (RoW). 50-60 m

Overall project implementation time: 30 months, six work teams’

Access road: a 4 m wide road from main road or villages as well as 2 m wide along
the line route will be required for repair and maintenance purposes, when public
roads cannot be used.

The area of immediate impact will be the Line corridor Right-of-way (ROW) which will be 50-
60 m in width by 1045 km (433 km in Ethiopia) in length from Sodo in Ethiopia to Longonot in
Kenya. A parallel strip of land through those sections of the route which pass through
vegetation will also be completely cleared of all trees, scrub and undergrowth above a height
of 150 mm during the construction stage. Appropriate clearance between conductors and
vegetation/structures along this corridor will be maintained throughout the life of the
transmission line. Cropping and grazing beneath the conductors is normally permitted.

e © o o

The total land required will be 2387 ha permanently and 86.2 ha temporarily.

Resettlement Cost in Ethiopia

Compensation estimates are made for lost assets and properties on affected crops, houses
and lost income. No cost estimate is made for land since land in Ethiopia belongs to the
public and that it could not be sold or mortgaged. The estimated cost for the RAP includes
costs for compensation of crops, compensation for trees, houses, and also administrative,
monitoring and income restoration and contingency costs. The total estimated cost for the
RAP will be 268,514,294 Birr (or 15,371,870 USD) and of which about 72% goes for
compensation payment.

Legal and regulatory framework

Policies, regulatory and institutional framework of Ethiopia applicable to this project are the
constitution of Ethiopia, Environmental legislations and guidelines of Ethiopia, Environmental
policies of Ethiopia, relevant sectoral policies, International agreement, the AfDB and The
World Bank safeguard policies and guidelines, and etc.

Institutional Framework

The institutions responsible to ensure implementation of environmental public instruments at
Federal and Regional levels are the (Federal) Ethiopian Environmental Protection Authority
(EPA) is which the lead institution and the regional Environmental Organs established at
regional and Woreda level. .

Tropics Consulting Engineers Plc and Gamma Systems Ltd Executive Summvary E-2
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Proclamation No. 295/2002 empowers each Regional state to establish its own independent
environmental agency with the responsibilities to coordinate and follow-up the regional effort
to ensure public participation in the decision making process, to play an active role in
coordinating the formulation, implementation, review and revision of regional conservation
strategies as well as to foster environmental monitoring, and protection and regulation.

Some sectoral institutions that were established for the purposes of the sectoral
development are, currently, fully delegated by EPA for environmental impact assessment
and follow up in their respective sectors. Thus the sectoral institutions that are delegated by
EPA are five sectoral institutions. For the environmental matters regarding hydropower and
transmission line the responsible institution is the Ministry of Water and Energy. The
ESIA/RAP reports shall be evaluated by HoWE and environmental clearance shall be
obtained from the same.

E.7 Baseline condition of the project area

E.7.1Physical Environment

The routing starts at an altitude about 1950 m at Sodo Gantry Centre, where the substation
will be build. The altitude decreases from there on, until it reaches Konso Special Woreda at
1270 masl. Then it gradually increases to 2035 m north of Yabello, and further decreases to
1900 m at Mega. The area from Mega onwards decreases up to 965 m at Megado. The land
setting of the route line varies between flatter areas and through undulating hills and gentle
slopes.

The geology of the route line is characterized by a Precambrian Rocks including a wide
variety of sedimentary, volcanic and intrusive rocks that have been metamorphosed to
varying degrees.

The soil along the route varies with the topography. In the higher altitude where there is
intensive cultivation, the soil is predominantly blackish clay with stone mulches. Gravels and
pieces of stone along the route on farms and open land indicate that the soil is not very
vulnerable to erosion. The most dominant soil type are (1) red soil around bend 3 & 4. (2)
Brownish fertile soil as in Mirab Abay, (3) agricultural farm and (4) Black cotton soils near
Mega Hill

E.7.2Biological Environment

These localities along the transmission lines are agricultural land mainly cultivating crops like
pulses (maize, and sorghum) and fruit like avocado and mango sometimes, interspersed
with wild plants. The areas between Konso to Mega and down to Megado are mainiy
covered with woodlands, occasionally with cultivated fields. The Sodo substation is part of
the Afromontane grassland without much tree and shrub cover.

Several species of large wild animals have been reported from the area. The study area is
no exception to this process. The areas past Konso to Yabello-Mega-Kenyan border have
some intact woodland ecosystems which harbors various wild animals.

There are two important conservation areas along the transmission route; the Nech Sar
National Park and the Yabello wildlife Sanctuary.

The areas past Konso in direction to Yabello via Mega towards the Kenyan border has some
intact woodland ecosystems which harbors various wild animals. The wilde animals
observed in the area include the Olive Baboon, Leopard, Serval, Bush Duiker and Mountain
Nyala. The characteristic birds include six endemic birds: Black-headed Siskin, Abyssinian
Catbird, Abyssinian Long claw, Abyssinian Woodpecker, Yellow fronted Parrot and Spot-
breasted Plover.

Tropics Consulting Engineers Plc and Gamma Systems Ltd Executive Summary E-3
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Threatened mammals are African Wild Ass, and Grevy's Zebra. Endemic bird species
occurring are Abyssinian Woodpecker, Yellow-fronted Parrot and Abyssinian Bush Crow. In
addition to these, near-endemic bird species like Lappet-faced Vulture, Imperial Eagle,
Lesser Kestrel, Wattled Crane, Abyssinian Bush Crow, White-tailed Swallow and Nechisar
Night Jar are categorized as vulnerable.

E.7.3Socioeconomic and Cultural Environment

The population of the Project Woredas are estimated at 1, 376,811 in 2011. Out of this the
project woredas in SNNP accounted for 80 percent of the total Project woreda (1,099,8280)
people while in Oromia the population accounted only 20 % of the Project Woreda
Population (276,983).

Hence overwhelming majority of the total people identified in the Project Woredas live in the
SNNP. The proportion of male and female population are evenly split; almost 50% are
female. The average population density of the project area is 154 persons per square
kilometers in the case of SNNPRs and 11 persons per kilometer square in the case of
Oromia.

The people living in the project woredas are mainly from six ethnic groups. These ethnic
groups belong to Omotic, Cushetic, Semetic and Nilo Sahara linguistic families. The Cushitic
and the Omotic are the most popular and diversified groups. There are other minority ethnic
groups living the area including, Amhara, Gurage, Tigre, etc but they are in small number
particularly in the rural area where the line passes.

The houses are scattered family dwellings made up of mostly thatched roof and sometimes
corrugated iron made of wood wall plastered with mud in most parts of the project area. The
settlements are isolated villages on varied terrain particularly without adequate socio-
economic infrastructure and services.

The major types of livelihood activities in the project area are Crop Production, Pastorals,
agro-pastorals and trade. Pastorals are the most prevalent lively sources especially in
Borena zone. The vast arid and semi-arid region is conducive for production of livestock of
~ different types such as cattle, camels and goats. The livestock by-products such as hides
and skins are delivered to the central market. The other products such as milk, butter, etc

The third significant livelihood activity is trade which is mainly practiced by town and village
dwellers. Another lively hood source is illegal production and sale of charcoal.

Hence the mainstay of the people in both regions is dependent on agriculture and agro
pastoralism, farming and livestock rearing are the basic livelihood of the people. Land is the
major source of income and food for the population living in the project area.

Cultural and archaeological assessment is conducted to investigate the route A/C of the
Ethio-Kenya Power System Interconnection to examine the effects of cultural and natural
heritage sites by the project along the transmission line route.

The Konso cultural landscape is the major concerns of cultural heritage located in Konso
special woreda. Most of Konso woreda is associated to communal heritage of terraces,
cultural sites and very important landscapes of SNNP regional states of Ethiopia.

Several fossils were recovered in Konso —Gardula area in the years 1993 to 1986. The one
discovered in 1991 was believed to be remains of H. erectus and the oldest firmly dated

Tropics Consulting Engineers Plc and Gamma Systems Ltd Executive Summary E-4
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Acheulean remains. Fieldwork since 1993 has clarified the temporal and spatial distributions
of Konso's fossiliferous sequence. The early Pleistocene series comprises discontinuous
outcrops extending for about 15 km. Most of of the Konso fossils derive from two time
horizons, one at approximately 1.9 million years ago (Myr), 1.4Myr. Less-extensive
collections have been made between these levels. T/L passes through one or two
demarcated area of these resources.

The cultural environment of routes after Konso (in Borena Administrative Zone) is
characterized by unfertile land covered with acacia commiphora wood land. The important
heritage concerns observed during the study along the line routes within the Borana
Administrative Zone are water wells and living religious and burial places.

E.7.4Major Impacts of the project

E.8

E.9

The main positive impacts of the project are emplbyment opportunities, additional power
capacity, development of ICT Hubs, and conservation measures

This study has made evaluation of the negative impacts, with regard to:

e Social Impacts including Settlements and Community Facilities;
e Archaeological and Historical Sites;

e Impacts on Agricultural Land;

e Impacts on Drainage, Surface Waters and Water Resources;

e Solid and Liquid Waste;

e Potential Aesthetic Impacts; -

¢ Electric and Magnetic Fields;

e Impacts on Natural Vegetation;

e |mpact on Flora and Fauna;

e Land Excavation, Access Roads and Campsite;

e Soil Erosion;

e Noise, Ozone and Corona;

e Chemical Pollutants;

e Occupational Health and Safety Concerns and Safety Issues as well as injuries,
e Etc, will be analyzed

Cost Estimates in Ethiopia

The environmental cost estimates address the costs of unavoidable negative irmpacts that
will take place during the project’s construction and operation. These impacts are generally
categorized into physical, biological and socio-economic.as described in this study. The total
environmental cost amounted at ETB 283,457,969 (USD 16,227,364).

Conclusion

The overview on the impacts during operation phase is showing that all impacts can be
reduced to an acceptable level, if the proposed mitigation measures are implemented and if
the IFC’s General EHS and the IFC’s EHS for Electric Power Transmission and Distribution
are applied.

Once the construction sites are rehabilitated, the area permanently occupied by the Project,
is expected to be relatively small in comparison with the large extent of the Project and other
large infrastructure projects.

Tropics Consulting Engineers Plc and Gamma Systems Ltd Executive Summary E-5
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It is understood that the best opportunities for the reduction of impacts can mainly be made
during the next phase of the Project, prior to construction and operation, while planning the
detailed design and the final routing. Considering the proposed mitigation measures, the
Project’s impacts could be reduced to as low as reasonable possible level and the Project is
environmental feasible.

Tropics Consulting Engineers Plc and Gamma Systems Ltd Executive Summary E-6
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INTRODUCTION
Project Background

Ethiopia is endowed with a large hydro generation potential which is estimated at about
45,000 MW. In line with the country’s energy policy, the Government of Ethiopia has given
attention to the development of this indigenous resource for domestic demand and export
purposes. In search of external markets, currently the Government of Ethiopia is working
towards forming power system interconnection with its neighboring countries to benefit all
parties.

The Ethiopia—Kenya Transmission Interconnection Project was a part of the Power Planning
Study carried by Ethiopian Electric Light and Power Authority (EELPA), now EEPCo, in
Oct.1982. This study recommended a feasibility study for the interconnection. Taking into
account the recent developments in the Ethiopian and Kenyan power systems and in the
East African Power Pool EAPP countries at large, the need of further assessment of the
interconnection viability has arrived.

As further organization active in the region, the Nile Basin Initiative recognizes that the
potential for electricity trade in the Eastern Nile countries is enormous and can provide
significant socio-economic and environmental benefits. One of the problems to the
development of a regional market is insufficient transmission infrastructures. The project is
expected to solve this problem and create the transmission capacity to supply power
between Ethiopia and Kenya in the long run. On top of this the project will optimize
investment in power infrastructure that will facilitate the coordinated development of
interconnection.

The Ethiopia — Kenya Interconnection Project is a higher level project of vital interest for the
development of power exchange in Africa. The high voltage transmission line between
Ethiopia and Kenya will close a major gap on the high voltage grid of the EAPP countries,
because it will ultimately serve a link for the power connection of North Africa to the South.

On May 7, 2006 Ethiopia and Kenya signed a memorandum of understanding that
underscored the need to recognize the comparative advantage of Ethiopia over Kenya in
terms of hydropower generation, and technically cooperate in power generation,
transmission, rural electrification and customer services. In this regard, it was agreed that a
power system interconnection between the systems of Ethiopia and Kenya be established.

In view of that, the Government of the Federal Democratic republic of Ethiopia and the
Government of the republic of Kenya have reached an understanding to implement a power
interconnection project between the two systems after taking into consideration recent
developments in the countries and the region at large such as the Nile basin initiatives,
Eastern Africa Power Pool, Eastern Africa Power Master Plan, etc. the memorandum of
understanding for the implementation of Ethiopia—Kenya interconnection line has been
signed which eventually lead to the preparation of the TOR for ESIA/RAP study.

This project is known as-'REVISION OF ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENTAND
RESETTLEMENT ACTION PLAN STUCDIES” is jointly conducted by Tropics Consulting Engineers Plc
of Ethiopia and Gama systems Ltd. of Kenya under the contract agreement signed between
the Consultants and Clients (Ethiopian Electric Power Corporation- EEPCo and Kenya
Electricity Transmission Company-KETRACO ).

The Previous ESIA Studies

The previous study was completed in 2009 by Fichtner of Germany. The previous contract
for the Ethiopia—Kenya Power Systems Interconnection Project ESIA and RAP Studies was
signed between the Ethiopian Electric Power Corporation and the Ministry of Energy of
Kenya, the donor, KW and the consultant FICHTNER in January 2008. The Ethiopian and
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Kenyan parts of the project were coordinated by a joint coordination office, hosted under the
Ethiopian Electric Power Corporation, in Addis Ababa.

The previous study indicated that:

1. The investigations and the preparation of ESIA and the associated RAP study was
based on the technical information from the Draft Feasibility Study therefore
considered to be a limitation to the study;

2. “The consultant has placed particular emphasis on the fact, that for the provision of a
realistic impact assessment (ESIA), determination of resettlement activities and
compensation (RAP) is mandatory, that both ESIA and RAP will need to be revised
related on the finally agreed routing and the detailed design.”

In addition to that stakeholders gave comments that would improve the studies and required
to address the comments during the revision.

The Present Study

The present ESIA and Associated RAP study tries to correct the problem encountered in the
previous study. Compares the advantages and the disadvantages of the route options
identified earlier and the new defined routes under the current project. Hence after thorough
analysis of the routes, a preferred option is selected based on defined criteria. The base line
and impact and mitigation as well as EMSP is elaborated for selected route option.
Furthermore opinions expressed by the stakeholders were carefully examined and
incorporated in the new study. ‘

Scope and Objectives of ESIA

The main objective of preparing an ESIA is to ensure that potential impacts of the project are
identified at the early stage of a feasibility study and minimizing or avoiding strategies can be
developed. The implementation of the Project should be carried out without creating much
adverse impacts on the environment and the livelihood of population. People living in the
project area should not be impoverished due to the implementation of the Project.
Appropriate mitigation and compensation measures have to be taken to ensure, that adverse
impacts from the construction of the transmission line are reduced to as low as reasonable
acceptable level.

For the preparation of this ESIA, a baseline survey was carried out in May 2008 and in 2011
during this study to identify and document affected resources, in order to establish a project
related basis for the impact assessment. The census by the RAP team was carried out from
20th June to 3rd September, after a preliminary visit in June.

Beside the collection of baseline data from field investigation, institutional and legal
frameworks, information from secondary sources were reviewed, and meetings with
concerned people and authorities were held at all levels (Federal, Regional, Woreda/District
and Kebele/Community).

This ESIA report comprises the findings of the survey, results of the public consultation
process, impact assessment and mitigation measures, against the background of the
national legal and institutional frameworks, the World Bank’s safeguard Policies, the AfDB’s

_ Environmental and Social Assessment Procedures (ESAP,2001) and Integrated

Environmental and Social Impact Assessment Guidelines (IESIAG, 2003). The report
describes in detail the mitigation measures, roles and responsibilities of the parties involved
in the ESIA process, and sources of funds. It also provides the time frame for the
implementation, as well as monitoring and evaluation of the same.
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- In order to ease the review, a request was made by different parties to provide separated

1.5

1.6

reports for both counties in two parts; accordingly this part of report focuses on the Ethiopian
part of the Project. Beside a conclusion for Ethiopia, this ESIA report will also include a joint
conclusion for the whole Project.

Category of Impact of the Project

The power transmission lines characteristically generate impacts such as acquisition and
maintenance of the right-of-way (RoW), clearing of vegetation from sites and line corridor;
construction of access roads, tower pads, and substations which are the most obvious
sources of construction-related impacts. The area of immediate impact will be the Line
corridor RoW of maximum 60 m width-along the entire length of the transmission line.
Parallel strip of land traversing vegetation will also be completely cleared of all trees, scrub
and undergrowth above a height of 150 mm during construction phase. Appropriate
clearance between conductors and vegetation/structures along this corridor will be
maintained throughout the life of the transmission line. Cropping and grazing beneath the
conductors is normally permitted. Most disturbances to the environment occur during the
construction phase of the project. It should however be noted that both positive and negative
impacts will result from the project implementation (construction).

Thus, Ethio-Kenya Power system Interconnection Project is expected to have negative
impacts including vegetation clearance, displacement, lose of farm land and generation of
pollution during construction. Some of the impacts are irreversible and very sensitive. The
likely impacts are degradation of air, water or soil; large-scale physical disturbance of the
site and/or surroundings; lose of amounts of forest and other natural resources; and
involuntary displacement of people and other significant social disturbances

Therefore such projects are classified as Category A (category 1) according to the World
Bank (AfDB) classification of impacts. Accordingly Category A projects will require a full
Environmental and Social Impact Assessment (ESIA), including the preparation of an
Environmental and Social Management Plan (ESMP).

This ESIA study, therefore, attempts to examines the project’s potential beneficial and
adverse impacts, and recommends any measures needed to prevent, minimise, mitigate or
compensate for adverse impacts and to enhance environmental and social project benefits.

Methodology of ESIA Study

The Impact Assessment will be primarily based and addresses the issues on (1) the
materials presented in Fichtner ESIA/RAP studies of 2009, (2) the comments of the
stakeholders to 2009 studies, and (3) additional data and Information collected during this
study. This study has made a lot of efforts to ensure that both quantitative and qualitative
data essential for the report are collected and analyzed.

The information gathered during baseline data collection (physical, biological and social) for

the ESIA was also used as preparation of the census survey for the RAP. Both surveys, as

well as the public consultations, were conducted in different localities with Project Affected

People (PAPs) and also with other members of the community residing in the kebeles that
could be affected by the transmission line. Awareness was created for the project potential

impacts and on how mitigation measures will be implemented (including compensation

payment and handling of relocation). The methods used in the study are the followings.
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a. Document review:

Existing secondary data including documents, maps, Satellite imaginary, drawings, data and
~ web site resources have been reviewed. The purpose of the review is to obtain an overview
of the existing project environmental conditions, identify gaps and come up with ways of
filling-up the gaps. Subsequently, available documentation in hard and soft copies from
various institutions and administration were reviewed and evaluated against the Fichtner,
2009 ESIA/RAP studies.

The main relevant documents found on the web sites are Statistical Abstracts and other
studies by CSA, Ministry of Education and other sectoral agencies. Government policies and
strategies as well as planning documents on particular areas are another source of
information obtained from diverse sources of the internet.

Critical information (such as cultural spots) relating to the study is supported by physical
observation and positioning of important sites during field visits.

The overall approach includes collection of baseline data prior to conducting specific in-
depth analysis. The same methodology and instruments will be used in collection of new
corroborative data along the proposed transmission line route for purposes of building up
resettlement information.

b. Semi-structured interviews with key informants and focus group discussions:

Discussions were undertaken with eleven focus groups distributed along the entire Project
Area. Participants were diverse members of the community — men, women, youth, and
religious leaders. Through FGDs, many issues were discussed including ecological and
socio-economic conditions, vulnerable groups, religion, infrastructure, rural electrification,
manpower and skills, local entrepreneurship potentials, etc. Participants were given time to
raise concerns, questions and to contribute ideas on the proposed project. Mobilization of
participants and arrangement of meeting venues was undertaken by local administrators and
traditional leaders, especially among indigenous people, school head teachers, religious
leaders, etc. Using a checklist of observations the data collection tools were found to be
useful in ascertaining facts that were orally presented and in assessing the general state of
the household and their livelihood. Photographs of community meetlngs and affected
infrastructures and homesteads were taken.

The following public organizations that hold relevant data for the study were contacted and
collect pertinent data and information:

e Appropriate Health Institutions in Ethiopia to obtain information on health facilities,
as data on HIV/AIDS and the most common diseases of the project area.

e Central Statistical Agency to obtain demographic data and other data
disaggregated at woreda/zonal level

e Bureaus/Offices of Agriculture to obtain data on agricultural and livestock
production numbers, practices, etc.

e Bureau/Offices of Culture to obtain data on archaeological, historical, cultural and
religious sites within the project affected area

e Environmental Protection Agencies that are relevant to study area to ensure the
assessment complies with the regulations and guidelines set by the countries
competent organs

¢ Organizations working within the project such as NGOs and others

In addition, household questionnaire was developed to undertake census of the project
affected persons (PAPs) and their assets.
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c. Consultations:

Consultation with various community groups, Woreda and Kebele Authorities of PAPs,
elders, religious group and others were held in group and individual informant level.

Stakeholders’ meetings to present and obtain comments and opinion on the study were
organized and important feedback was obtained. Obtained views on crucial issues that
require improvements by the consultant for the refinement of the study.

Meetings with the client and the fanciers were made for early feedbacks and
communications.

d. Analysis and Report Writing:

The field study and documentations evaluated and analyzed targeting to address all relevant
issues related to physical, biological and socioeconomic (income, livelihood, agriculture,
livestock, gender, ethnicity, etc) in an integrated manner. In addition, in-depth analysis was
made to come up with specific information on potential impacts of the project. The analysis
included mitigation measures required for the negative impacts.
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ANALYSIS OF ALTERNATIVES

Three project alternatives have been considered including no project options in the analysis
of the alternatives. The main purpose of this analysis is to assess most important elements
that would help to give the best options in selecting the right technology for the transmission
line in terms of various advantages of the alternatives compared to each other.

ALTERNATIVE I: NO PROJECT OPTION (“DO NOTHING” OPTION)

Ethiopia has a large hydropower potential which is in excess of its national requirement. On
the other hand power demand is growing in Kenya. Since Kenya produces its energy mainly
from fossil fuels, hydropower-based electricity imports from Ethiopia will lead to a reduction
in greenhouse gas emissions and other air pollutants. Ethiopia will benefit from income
generated from the sales of power in the form of foreign exchange. The project creates high
opportunities of economic and trade enhancement that arises from the implementation of
power interconnection between the two countries.

The Ethiopia and Kenya Interconnection Project provides environmental and economical
benefits to the countries. If the Project would not be realized, then both Ethiopia and Kenya
would miss this chance to benefit.

Besides that, the realization of this Project is important for the development of power
exchange in Africa, as it will close a major gap by establishing a link for the power
connection of North Africa to the South, or the Assessment of Alternatives interconnection
between the ENSAP and the NELSAP countries respectively.

In the 'no project alternative’ Kenya will continue to use diesel and firewood which increases
with development and population growth this will increase GHG and other pollutants across
the country possibly in Ethiopia.

In the first phase of the project (roughly seven years) about 29,138 GWh of electricity will be
exported to Kenya from Ethiopia. In this period a total of 1,937 ktCO, per year will be
reduced. In seven years the amount reduced will be 13,562,360 tCO, (according the data
obtained from EEPCo Corporate Planning). Therefore the no project option will forego this
reduction in GHG.

On the other hand, the adverse impacts identified in the Chapter Impact Assessment would
not occur and Project funds could be invested in alternative projects, or rural infrastructure
development projects which could bring other development benefits to communities.

The no project option is the least preferred option because it disallows the trade link that
would be created and the social and economic ties between Ethiopia and Kenya. The loss
of monetary and value added benefits makes this option unfavorable.

ALTERNATIVE II: HIGH VOLTAGE ALTERNATE CURRENT (HVAC) OPTION

a. Technology

A High Voltage Alternating Current (HVAC) is characterized by the movement of electric
charge reversing direction periodically usually its voltage may be increased or decreased
with the use of a transformer. The flow of electric charge in HVAC is only in one direction.

AC is characterized by three-phase electrical generation system. A third wire, called the
bond (or earth) wire, is often connected between non-current-carrying metal enclosures and
earth ground. This conductor provides protection from electric shock due to accidental
contact of circuit conductors with the metal chassis of portable appliances and tools.

b. Power Loss

The power loss in AC is higher that the DC line. In AC power, the Root mean square (RMS)
voltage measurement is considered the standard, but RMS is only about 71% of the peak
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voltage. The peak voltage of AC determines the actual insulation thickness and conductor
spacing.

There is a need for intermediate sub-station for a long line like the Ethiopia-Kenya
interconnector.

c. Environmental Benefits

The environmental benefits of HVAC are less than the benefits of HVDC (see the
explanation in the next section 2.3 below).

Electrical field: Under HVAC transmission lines the effects of electrical field is notably
observed. This includes spark discharges from humans to bushes, grass and other
vegetation. These discharges are quite frequent in HVAC. This requires significant safety
measures; to mitigate the environmental impacts of a HVAC transmission lines.

Radio Interference: The radio interference caused by electric power transmission lines is
the result of the corona discharge around conductors, which is generated only at positive
voltages. As a result, HVAC transmission line radio interference is generated by all of the
three AC phases (on a HVDC line radio interference is generated only by positive pole
conductors).

The electric field intensities recommended for ac lines take into account a 10 db (decibel)
increase in radio interference under rainy conditions.

Audible Noise: In the substations used on HVAC systems, the main source of audible noise
of the converter transformer could reach, at times, to unacceptable level to humans.

d. Economic benefits:

The HVAC alternative will always give the lowest cost for a short transmission distance often
quoted as up to 500-800 km transmission distance but loss levels increase with distance in
the system above the breakeven point (about 800km). In a long AC cable transmission, the
reactive power flow due to the large cable capacitance, will limit the maximum lower cost
transmission. For Ethiopia- Kenya interconnector AC is a disadvantage in terms of cost
because power is transmitted over 1045 Km.

ALTERNATIVE lil: HIGH VOLTAGE DIRECT CURRENT (HVDC) OPTION

Many studies shows that modern high-voltage, direct-current electric power transmission
systems, in contrast with alternating-current systems, is normally preferred to transmit large
amounts of bulk power to interconnect alternating current power grids.

In the context of the Ethiopia-Kenya Power System Interconnection HVDC could be
obtained from an alternating current supplied from Gilgel Gibe to Sodo substation by using a
rectifier, which allow current to flow only in one direction for 1045 km. Then the HVDC
converted to AC line after Longonot using inverter.

a. Technology

Both High voltage AC or DC electrical power transmission applications is power system for
electric transmission to reduce the energy lost in the resistance of the wires. HVDC electric
power transmission system uses direct current for the bulk transmission of electrical power.
The technical procedure in an HVDC system is the conversion of electrical current from AC
to DC (rectifier) at the transmitting end of the substation, and from DC to AC (inverter) at the
receiving end which is done using (1) Natural Commutated Converters (2) Capacitor
Commutated Converters (CCC), and (3) Forced Commutated Converters.

Like the Ethiopia-Kenya interconnector, bipolar HVDC transmission lines have two
conductors and because of that it is simpler in design in comparison with the three-phase
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structure of a HVAC line. HVDC lines require shorter tower heights in comparison with
HVAC lines of equal capacity and comparable voltage levels.

One of the fundamental advantages with HVDC is that it is very easy to control the active
power in the link limits short circuit currents. A HVDC transmission does not contribute to the
short circuit current of the interconnected AC system.

b. Power loss

When using HVDC of £500 kV, in the Ethiopia-Kenya interconnector, losses is expected to
be about 3% per 1,000 km (Wikipedia website). This is because High-voltage direct current
transmission allows efficient use of energy sources remote from load centers.

HVDC needs fewer conductors as there is no need to support multiple phases. Also, thinner
conductors can be used since HVDC does not suffer from the Skin effect. HVDC line does
not need intermediate station.

HVDC can carry more power per conductor, because for a given power rating the constant
voltage in a DC line is lower than the peak voltage in an AC line. Because DC operates at a
constant maximum voltage without RMS, this allows existing transmission line corridors with
equally sized conductors and insulation to carry 29% (Wikipedia) more power into an area of
high power consumption than AC, which can also lower the costs.

c. Environmental Benefits:

When the total area used for towers and the land for the transmission line right-of-way is
considered the land required per unit of power of transfer capacity for HYAC and HVDC
substations are reported to be the same. The largest amount of land used for HVDC or
HVAC transmission systems is used for the overhead transmission line.

The area of land use, as the major ecological parameter of a transmission system, depends
mostly on the system reliability requirement for the line. Assessment, of the emergency
power drop in the receiving part of a transmission system, the HVDC transmission system
can be implemented as one bipolar line.

Study confirmed that for a project using a 500 kV, 2000 MW bipolar HYDC transmission
system the area for the converter substation of the transmission system is about 90,000 m?.
The area required for the transmission line right-of-way is 100,000 m? per km of line length
(L. A. Koshchev, Environmental Characteristics of HYDC Overhead Transmission Lines).

In terms of economic benefits, an estimate made for overhead HVDC and HVAC
transmission lines shows, the reliability requirements and costs of environmental measures
and the area of total land use and line right-of-way for an HVDC transmission line is 1.5
times less (L. A. Koshcheev) that for an equivalent HVAC line (where equal transfer capacity
is assumed for each).

Effects of Electric Fields: Under a HVDC transmission line the typical problem of electric
field to humans is not significantly observed.

The eclectic field perceived by a human standing under a HVDC overhead line will usually
not go beyond the electrostatic stimulation of hair movement on the head. This lead to
conclusion that electrical effects of HVDC transmission lines are not sufficiently hazardous
and no significant safety measure is needed.

Effects of Magnetic Fields: the magnetic fields associated with DC lines produce no
perceivable effects.
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Radio Interference: on a HVDC line radio interference is generated only by positive pole
conductors, unlike a HVAC generated by all phases. With DC lines, the radio interference
decreases during rains.

Assuming equal capacity conductors and maximum levels of electrical field intensity on the
conductors’ surfaces, the radio interference level of HVDC lines for bad weather conditions
is lower by 6-8 dB than of HVAC lines.

Audible Noise: audible noise from DC transmission lines is a broadband noise with
contributions extending to high frequencies. The noise is most prevalent in fair weather.
noise levels from a DC line will usually decrease during bad weather. Limiting audible noise
during HVDC and HVAC transmission line operation is usually addressed with the same
types of measures on both types of lines.

Ground Currents and Corrosion Effects: One of the advantages of HVDC transmission is
the possibility of continuing power transfer even in the event of emergency outage of one
pole of an HVDC bipolar system. In the case of an overhead line operating after an
emergency outage on one pole, it is possible to use the wire of an emergency pole as the
return circuit.

d. Economic Benefits

Investment cost of a HVDC transmission line costs less than the cost of an AC line for the
same transmission capacity. However, the terminal stations are more expensive in the
HVDC case due to the fact that they must perform the conversion from AC to DC and vice
versa. On the other hand, the costs of transmission medium (overhead lines and cables),
land acquisition/right-of-way costs are lower in the HVDC case. Moreover, the operation and
maintenance costs are lower in the HVDC line.

The land coverage and the associated right-of-way cost for a HVDC overhead transmission
line is not as high as for an AC line. This reduces the visual impact compared to AC system.
It is also possible to increase the power transmission capacity for existing rights of way.

CONCLUSION

Thus, from the environmental, power loss and economic point of view, a HVDC power
transmission system as a whole is preferable to a system using exclusively HVAC
transmission lines (see also table 2-1 below).

Table 2- 1: Summary of Alternative Comparison

No Description High Voltage Alternate Current High Voltage Direct Current
1 Power loss Loss of power is less for short | Loss is less than HVAC for long
distance (600 km) distance (over 600km)
2 Environmental More environmental concerns | advantages over HVAC
Benefits compared to HVSDC including | transmission lines for a majority of
magnetic field, electric field, | environmental impact on
corona and land take (impacts on | socioeconomic and  biophysical
socioeconomic and biophysical | condition
conditions
3 Economic Transmission cost more than the | Costs less for T/L more than 600
Benefits DC in the case of Ethiopia-Kenya | Km distance
interconnector
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CONSIDERED TRANSMISSION LINE ROUTE OPTIONS

Transmission Line Route Options

Under the review period during the route selection study, the following four main route
options were considered. Review of the route study under the Fichter study conducted a
rapid field assessment was carried out in May, 2011. The 4" route option was identified on
the field trip and compared with the three other options presented by Fichtner in 2009. Brief
description of the routes is presented hereunder.

Option A route originating at Sodo substation and traversing Arba Minch, Konso, Brindar,
Yabello, Mega and southward into Kenya where it crosses the border ( at a coordinate point
of 421519 ( (E) and 397867 (N) located west of Moyale). It then traverses area to the left of
Turbi, Marsabit, Laisamis, Seradupi, Isiolo, Gilgil, Naivasha and terminating at the proposed
Longonot substation, a total distance of 1083 km.

Option B route originates at Sodo S/S and traverses Arba Minch, Konso, Brindar, Yabello,
and Mega crosses the border at Moyale. It then traverses Turbi, Marsabit, Laisamis,
Seradupi, Isiolo, Gilgil, Naivasha. It traverses the same counties as Option A but mainly east
of it where its alignment was chosen so as to avoid protected areas of Marsabit National
Reserve, Losai National Reserve, Matthews Range Forest Reserve and birds’ migratory
routes. It rejoins route Option A near Rumuruti in Laikipia County and follows the same trace
as Option A to Longonot, a total distance of 1174 km.

Option C route follows more or less the same trace as Option A but has a slight bend
modification of A after Mega. In Kenya the line traverses areas left of turbi, Left of Marsabit,
left of Laisamis, left of Seradupi, right of Wamba and joins Longonot S/S. This route is
demarcated as route A/C. This line covers a distance of 1045 km. , '

Option D route Option D originates at Sodo S/S traversing Arba Minch, Konso, Brindar,
Teltele and straight in a southerly direction into Kenyan at coordinates of 0297450 E and
0473159 N, east of Lake Turkana. It traverses the 5 counties of Marsabit, Samburu, Laikipia,
Nyandarua and Nakuru but on the last leg near Rumuruti in Laikipia County, it follows the
same trace as Option A to Longonot, a total distance of 1044 km.

The route for the proposed Ethiopia—Kenya 500 kV HVDC transmission line was originally
selected during the feasibility study undertaken by Fichtner and reported in 2009.
Sub1sequent ESIA/RAP study was conducted based on this selected route, mainly route
A/IC.

The proposed 500 kV HVDC transmission line is supported on conventional lattice self
supported steel towers of approximate height 38 m. The originating HVDC inverter
substation is at Sodo in Ethiopia, the other inverter is located at Longonot in Kenya. At this
proposed substation, HVDC would be converted to HVAC. A double-circuit 400 kV HVAC
transmission line is proposed to link Longonot.

Due to environmental considerations such as line passing through several national parks
and wildlife reserves mainly in Kenya and the need to shorten the length of the proposed
transmission line, optimal route selection study was initiated by the stakeholders.

' Route A in Ethiopia is almost similar to Route C. The difference in distance (and other issues) is insignificant; it
is only about 1.5 km. Therefore we can assume that route C is the same as route A with a very little alteration. In
the Kenyan part route C is a modification of A and both A and C from Ethiopia join C in Kenya. In the route
determination in the Fichtner study rout A/C is the basis for the feasibility, ESIA, and RAP studies. Hence A/C is
now taken as the preferred option of the 2009 study. Details of the route Options are given in figure 1 below.
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The route selection study dealt with identification of a new route line that starts from Wolayta
Sodo Substation and passing through Arba Minch, Konso, Brindar, Teltelle and straight
south to Longonot crossing the Ethio-Kenya border at 0297450 (E) and 0473159 (N). In
Kenya the route line passes through Kalacha, South Horr, Kisima, Rumuruti to Longonot.
This route is designated as Option D.

The Fichtner study considered only Option A/C for the feasibility and ESIA/RAP studies even
though other two Options (B & A) were indicated in the studies. Option A/C Starts from Sodo
Substation and passes through Arba Minch, Konso, Brindar, Yabello, Mega and crosses the
Ethio-Kenya border straight south passing though west of Marsabit, west of Seradupi,
Wamba; Rumuruti, Giligil, east of Naivash to Longonot.

The other two Options mentioned were Option B and Option A/C (or C/C). Option B follows
the same route line as in Option A up to Mega and then extends to Moyale in Ethiopia at the
border and passes through Turbi, Marsabit, Naivasha to Longonot in Kenya.

Option C is a continuation of Option A (in Ethiopia) starts from Sodo S/S and passes
through Arba-Minch, Konso, Yabello, Mega to the border southwards all the way to
Longonot. In Kenya, Option C passes through a line close to Seradupi to the west and
continues to Rumuruti, Gilgil and Longonot (different options are presented in Table 3-1).

Table 3-1: Distance of Route Options

Distance in Km

Option Kenya | Ethiopia Total
Option A 649 434 1082
Option B 669 485 1154 |
Option D 693 351 1044
Option A/C 647 434 1045

The general objective of this study is to identify the route for Option D (in Ethiopia and
Kenya) then compare and evaluate the four Options to select the optimal transmission line
route with regard to environmental, social, and economic impacts.

Accordingly teams’ of professionals in Ethiopia and Kenya conducted the study in 20110on
desk top review and field visit to survey the route. The transmission line routes were then
compared with selected parameters as shown below.

The routes have been discussed in details and compared with each other to arrive at a
decision on the best environmentally friendly alternative. In this route study, several
environmental factors including physical, biological, socio-cultural, technological conditions
and constraints have been discussed. The result shows that:

In Ethiopia_Option D has the following characteristics

1. Biological Environment: Avoids endemic species observed in Mega Plateau (A, B & C
have to pass though this area). It avoids the line passing near Yabello Bird Sanctuary
(all other lines pass near the Bird Sanctuary).

2. Socioeconomic environment: Expected to affect less farmland, houses and property
than the other options.

3. Historical and cultural resources: There are no historical, cultural and archaeological
sites that could be impacted by the line except that of Konso. All options pass though
Konso historical and cultural sensitive area but the other options have additionally such
concerns at Yabello and Dubluk area even though it could be mitigated.

4. Technical: Reduces the route line distance by about 82 km (Ethiopia only) than the
shortest option (A/C) thereby reducing the investment cost.

Tropics Consulting Engineers Plc and Gamma Systems Ltd Section 3-2



Ethiopian Electric Power Corporation (EEPCo) Ethiopia-Kenya Power Systems Interconnection Project
Kenya Electricity Transmission Company Limited Revision of ESIA Final Report

In Kenya the study result shows that, Option D has the following characteristics:

1. Environmental Concern: The route avoids the affected environmental hot spots
including protected areas of Marsabit National Reserve, Losai National Reserve,
Matthews Range Forest Reserve and birds’ migration routes.

2. Social & Economic Concern: more or less the same impact is expected in all the
options.

Technical: As shown in table 1 above, Option B is reported as 669 km in length.
Option A is the second shortest route at 649 km but it is blocked at the border by
Sololo Mountains and therefore an attempt to by-pass the mountains would render it
difficult. Option D which is the most direct route is the longest in Kenya at 693 km. Of
the three options, D traverses the most road networks in Laikipia, Samburu and Marsabit
County. Since the area traversed by option D was less inhabited then although the maps
show a higher concentration of public roads, they are largely impassable and need
reconstruction. This means that transportation of construction materials and O & M
would not be easy for this option due to the road conditions and there is a need to
construct service roads during the T/L construction for this option (see Part lI-Kenyan
Report for more).

The study also compared the Options in terms of route distance under each option. For the
new route Option D, the distance is reduced from the previous study Option A/C by 37 km.
See details in Map 3-1.
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Map 3-1: Transmission Line Route Options
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A preliminary cost estimate exercise was also done by applying the unit rate of USD
385,000 / Km. This was arrived by escalating and converting to USD the unit rate of EURO
250,000 / Km adopted from Fichtner’s study). Accordingly the construction cost of line D is
413,105,000 USD which is marginally less that A/C & B.

3.2 Conclusions and recomm_endation

1

The stakeholders recommended investigating route option D, assuming that
investment cost will be reduced by 10% to 15% due to direct and shorter connection
between Wolayita Sodo and Longonot which justifies the change in the route. But
during preliminary route reconnaissance investigation the assumed reduction was
estimated as 5% only. Option D, in Ethiopia, has no road after Teltelle town for the
next 108 km for to transport construction materials and maintenance and hence
required construction of additional road compared to other options where the T/L is
located along the main asphalted road. At this stage the road cost cannot be
estimated. Thus the advantages of investments costs related to reduction of length of
transmission seem to be offset by the cost of road construction. .

Option D was also expected to reduce environmental and socioeconomic impacts
significantly as compared to the other options. When comparing the options, route D
is slightly better in all conditions but the reduction in cost is not as expected; that is
the difference in cost between route D and A/C is found to be marginal. There are
technical issues raised about rampant prolonged flooding during rainy seasons in the
Chalbi Desert portion, east of Lake Turkana in Kenya and this is assumed to
increase the cost of tower construction. In addition to that maintenance will be difficult
since most of the traversed area is flooded every time it rains and hence remain
flooded for most parts of the year. Thus the difference in cost between routes D &
A/C which was initially found to be marginal has the potential of increasing
phenomenally due to construction and O&M cost.

The environmental, social, cultural and economic impacts under option D are little
lesser than the other options. Even though, all the options (including D) pass through
densely populated, intensively cultivated and cultural and historical sensitive area of
Konso (that is where most of the impacts occur), the route after Konso has sparse
settlement (between 7-20 persons/km?). This segment of the route (in A, B, C, D)
characterized by little cultivation as most of the people are pastoralists or agro-
pastoralists.

The route option D does not traverse towns except Teltelle where as the other routes
pass through or close to number towns and villages. OPGW installed on the line will
have more socio-economic benefit along route Options A/C and B in Kenya than
along Option D. This is because there are more urban centers and county
headquarters along the earlier than along the later. The use of OPGW for facilitating
information technology (IT), FM radio, mobile phone access and television will help
the countries meets its obligations under the MDGs and the Vision 2030. This socio-
economic factor caused coupled with longer distances that have potential of flooding
during rainy season in the Chalbi Desert, caused Option A/C to become more
attractive than Option D which was earlier picked as the most optimum route.

Huge amount of resources (financial, manpower and time) was put on the study of
route A/C in the past years. Fichtner has conducted feasibility and design study on
route A/C. The route option D requires works on road construction, survey and
preliminary and detail design and full ESIA/RAP works as well as feasibility study
before determining the route is technically and environmentally feasible that might
take several years. Whereas route A/C needs only review and detailed design works
apart from being technically and environmentally acceptable.
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6. In order to exhaust all comments of all stakeholders of the project, comparison of all
possible routes- from technical, ecological, and economic points of view were
undertaken to come to a final decision on the route preferred to project
implementation. Discussion with .the client gave emphasis on the need of long
distance road construction work in option D. The construction of the road is beyond
the mandates of EEPCo and that could delay the project longer than necessary.
Further, during consultations with the Client and Financiers, it was discovered that
the scaling of the maps included in the reports gave erroneous impression that
Option A/C route traversed Matthew's Range and Losai protected areas. By
increasing the scale of the map adequately it is shown that the route traverses well
outside the two protected areas. Thus Option A/C route was able to regain the credit
it earlier apparently lost.

7. From the above argument, it is concluded that the best implementable and more
realistic route option is A/C as originally identified under the Fichtner, 2009 study.
Under this consultancy, the RoW information will be updated and mitigation
measures on the negative impacts recommended while positive impacts will be
highlighted to enhance the project.

Analysis of Alternatives

Five project alternatives have been considered including no project options during the route
selection study phase. The main purpose of the routing options analysis was to assess most
important elements like existing roads along the alternative route, distance and cost and
more importantly environmental and social impacts.

During the route line study, the Consultants assessed the alternatives examined the routes
which can avoid ecologically sensitive areas and settlements as well as other issues such as
project duration, cost and OPGW services for urban centers. The results of the observations
and suggestions for routing improvements are described as below. All options (A, B, C, & D)
have about 204 Km distance in common. The common route segment is characterized by
dense population settlement, intensive agriculture and archaeologically sensitive area.

No Project Option (“Do Nothing” Option)

Ethiopia has a large hydropower potential which is in excess of its national requirement. On
the other hand power demand is growing in Kenya. Since Kenya produces its energy mainly
from fossil fuels, hydropower-based electricity imports from Ethiopia will lead to a reduction
in greenhouse gas emissions and other air poliutants. Ethiopia will benefit from income
generated from the sales of power in the form of foreign exchange. The project creates high
opportunities of economic and trade enhancement that arises from the implementation of
power interconnection between the two countries.

The Ethiopia and Kenya Interconnection Project provides environmental and economical
benefits to the countries. If the Project would not be realized, then both Ethiopia and Kenya
would miss this chance to profit.

Beside this, the realization of this Project is important for the development of power
exchange in Africa, as it will close a major gap by establishing a link for the power
connection of North Africa to the South, or the Assessment of Alternatives interconnection
between the ENSAP and the NELSAP countries respectively.

On the other hand, the adverse impacts identified in the Chapter Impact Assessment would
not occur and Project funds could be invested in alternative projects such as water and
sanitation projects, or rural infrastructure development projects which could bring sustainable
benefits to local communities.
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The no project option is the least preferred option because it disallows the trade link that
would be created and the social and economic ties between Ethiopia and Kenya. The loss
of monetary and value added benefits makes this option unfavorable.

Route Option A

Option A starts from Sodo S/S and traverses Arba Minch, Konso, Brindar, Yabello, Mega
areas and to the Kenyan border (at about 421630(E) and 399493 (N) From Ethio-Kenya
Border, the line crosses through Marsabit, Seradupi, Isiolo, Gilgil, Naivasha and Longonot
S/S. Environmentally, the line passes through or close to parks, bird sanctuary and endemic
plant species. With respect to social, economic and cultural point of view, like all options, it
passes through the areas of highly populated, intensive agriculture and historical and cultural
sensitive areas. Additionally the line passes close to Yabello Bird sanctuary and passes
through the Mega Plateau which is known for its endemic species in Ethiopia.

Route Option B

The route option B has the common route from Sodo S/S to Brindar and further extends to
Yabello, Mega, Moyale where it crosses the border (at about 501364 (E) and 392827 (N) )
and from border the route line passes through Turbi, Marsabit, Laisamis, Seradupi, Isiolo,
Gilgil, Naivasha and Longonot S/S. It has the same environmental and socio-cultural
concerns as option A.

Route Option C

Option C follows the same line route up to Mega. From Mega it extends to the border closely
extending with line A with only 1.5 km distance apart in between the line A and C in Ethiopia.
After entering the Kenyan border the line passes to the right of Marsabit, right of Laisamis,
right of Seradupia, Left of Wamba, Rumuruti, Gilgil and Longonot S/S. This option has the
same environmental and socioeconomic and cultural concerns as Option A

Route Option D

The option starts from Sodo S/S and passes through the most densely populated area of
Sodo, Arma Minch, Konso , and Brindar town and it turns to left and continues to Telelle and
straight south to the border (at 0297450 (E) and 0473159 (N). In Kenya the line passes
through left of Dukana, Kalacha, Right of South Horr, Kisama, Rumuruti, Gilgil and Longonot
S/S. Option D is the shortest of all the route options. It is attractive considering the distance
of the line but inexistence of road makes construction and operation most difficult particularly
during the rainy season where the route passes through swampy ground, raising the cost of
the project. Option D raises lesser environmental, economic and cultural concerns compared
to the other three alternatives. After Konso (common route) the line poses minimal threat to
the environment and society.

In conclusion among the options route A/C is considered relatively better in terms of overall
cost, availability of road for O & M and using the line for OPGW that benefit urban centers.
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SELECTED ROUTE (OPTION A/C) AND LOCATION

The transmission line inside Ethiopia traverses two Regional States, the South Nations and
Nationalities People’s Regional State (SNNPRS) and Oromia. It passes through eight
woredas (districts) and 34 rural kebeles.

As showen in Map 4-1, the investigated part of the route in Ethiopian starts from the outskirts
of Sodo Town in Sodo Zuria woreda in SNNPRS and enters in to Kenya in Mega woreda of
the Oromia Region. The route crosses Sodo Zuria, Humbo, Mirab Abaya, Arba Minch Zuria,
Derashie, Konso woredas of SNNPR and stretches further through Yabelo and Dire woredas
of Oromia Regional State to the Kenyan border.

The total transmission line distance of route A/C in Ethiopia is about 433 km. The Routing
passes near the western shores of Lake Abaya and Lake Chamo in SNNP.

The total length of the project in the routing in Ethiopia can be divided into two distinct

 sections. The first section of the route for the transmission line, which is from km 00 to km
204 (from Sodo substation to Konso woreda) comprises about 53% of the total km distance
and is located in SNNPRS. This section is known for its intensive cultivation and dense
population. In this section, there is only very little land which is not cultivated or without
settlements.

The second section, which is from km 204 to the border (433 km), covers a very wide
uninhabited area with very low cultivation and thinly distributed population and is located in
the Oromia region. This section is partly occupied by crop producer, agro pastoralist and
also by pastoralist nomadic communities. Agro climatically, it is located in mid land and low
land areas except for some specific locations (Kenya-Ethiopia border) located in the high
lands. In this section, the transmission line partly traverses through bush areas, natural
forest and grazing area for livestock.

A substation will be located in Sodo Zuria Woreda at a place named Waranza Lasho (Gantry
Center), approx. 5 km north-western from the town of Sodo. The substation will affect
200,000 m? (or 20 hectare) and will be constructed on a plot size of 500m x 400m.

Most woredas in SNNPRS have very high population density and suffer from population
pressure and lack of land for cultivation. SNNPRS suffers from food shortage partly due to
recurrent drought situation. The food shortage is also exacerbated by the highly fragmented
land size, high population growth and degradation of soil fertility. In Oromia, the lowland and
pastoralist areas also face problems of drought and shortage of water for livestock farming.

The mainstay of the people in both regions is dependent on agriculture and agro
pastoralism, farming and livestock rearing are the basic livelihood of the people. The crop
producing areas are mainly located in the SNNPRS, which produces cereals, pulses, root
crops, fruits and stimulants like coffee and hops, whereas the two traversed districts in
Oromia are dominated by pastoral nomads who mainly depend on livestock resources,
mostly on cattle. Agriculture is predominately carried out by small holder farmers whose land
size is highly fragmented, the average holding size in most woredas is below 1 hectare.

Farming is practiced by using traditional methods, like oxen plough and hoe cultivation.
Industrial growth and other economic activities are very llmlted concentrated in the major
cities, and nonexistent in some rural localities.

The transmission line traverses through rural sections mainly and no urban centre is located
within the RoW of the investigated routing. Anyhow, a number of rural villages having dense
p_opulation and intensively cultivated farmlands will be crossed by the project.

Tropics Consuiting Engineers Plc and Gamma Systems Ltd Section 4-1



Ethiopian Electric Power Corporation (EEPCo) Ethiopia-Kenya Power Systems Interconnection Project
Kenya Electricity Transmission Company Limited Revision of ESIA Final Report

Map 4-1: Ethiopia-Kenya Power System Interconnection Transmission Line Route A/C
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PROJECT JUSTIFICATION AND DESCRIPTION

Introduction

Ethiopia is well endowed with a huge hydro generation potential which is estimated at about
45,000 MW. In line with the country’s energy policy, the Government of Ethiopia has given
attention to the development of these indigenous resources for domestic demand and export
market.

In search of external markets, the Government of Ethiopia is working hard towards forming
power system interconnection with its neighboring countries for the benefit all parties.

The Ethiopia—Kenya Transmission Interconnection Project was a part of the Power Planning
Study carried by Ethiopian Electric Light and Power Authority (EELPA), now EEPCo, in
Oct.1982. This study recommended a feasibility study for the interconnection.

The Nile Basin Initiative recognizes that the potential for electricity trade in the Eastern Nile
countries is enormous and can provide significant socio-economic  and environmental
benefits.

One of the problems to the development of a regional market is insufficient transmission
infrastructures. Therefore the project is expected to solve this problem and create the
transmission capacity to supply power between Ethiopia and Kenya in the long run. On top
of this the project will optimize investment in power infrastructure that will facilitate the
coordinated development of interconnection

On May 7, 2006 Ethiopia and Kenya signed a memorandum of understanding that
underscored the need to recognize the comparative advantage of Ethiopia over Kenya in
terms of hydropower generation, and technically cooperate in power generation,
transmission, rural electrification and customer services. In this regard, it was agreed that a
power system interconnection between the systems of Ethiopia and Kenya be established.

The Government of the Federal Democratic republic of Ethiopia and the Government of the
republic of Kenya have reached an understanding to implement a power interconnection
project between the two systems after taking into consideration recent developments in the
countries and the region at large such as the Nile basin initiatives, Eastern Africa Power
pool, eastern Africa Power master plan, etc. the memorandum of understanding for the
implementation of Ethiopia —Kenya interconnection line has been.

The Ethiopia —Kenya Power Systems Interconnection Project Feasibility study was sighed
between the Ethiopain Electric Power Corporation and the Ministry of Energy of Kenya, the
donor KfW and the consultant FICHTNER on Jan, 2008 to conduct the feasibility study of
the project.

Terms of reference has been prepared for consultancy services to prepare the 'project. The
terms of reference covers;
I.  The feasibility study of Ethiopia and Kenya power Systems Interconnector
II.  Environmental and social impact assessment (ESIA) and Resettlement Action Plan
(RAP) studies.

The project coordination office is located in Addis Ababa under the Ethiopian Electric Power
Corporation.
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Description of Proposed Works |

A new transmission line with self-supporting steel lattice towers with concrete foundations
will be built from Sodo in Ethiopia to Longonot in Kenya. Substations will be built at Sodo
(Ethiopia), and Longonot (in Kenya).
Construction activities will be caused by

¢ RoW clearance,

¢ building of construction roads, material storage and camp areas,

e excavation, foundation and erection of the towers,

¢ installation of the conductors,

¢ building of the substations,

e dismantling of construction roads, material storage and camp areas when
construction activities are completed

Technical Description

The infrastructure to be constructed for the power interconnection project is mainly
conventional lattice self-supporting steel tower and sub stations.

The technical feasibility study recommends adopting' for Phase 1 of the Kenya-Ethiopia
Interconnection Project a conceptual design featuring (see also Figure 5-1):

e 1045 km, 500 kV HVDC bipolar overhead line, from Wolayta/Sodo S/S on the
Ethiopian side to a new Longonot 400 kV S/S on the Kenyan side, sized for the
Phase 2 link capacity of 2000 MW

e 2x500 MW line-commutated bidirectional bipole at Wolayta/Sodo and at Longonot
e Ground electrode lines at Wolayta/Sodo and Longonot

e 80 km, 400 kV double circuit HVAC line from Longonot to Isinya on the Kenyan side
(operated initially at 220 kV)

e 55km, 400 kV double circuit HVAC line from Gilgel Gibe Ill to Wolayta/Sodo
o five 400 kV 1% breaker diameters at Wolayta/Sodo on the Ethiopian side,

e seven 400 kV 1% breaker diameters at Longonot on the Kenyan side, including
switched shunt compensation, dynamic compensation and stepdown transformers

e provision for additional bays at Isinya S/S to accommodate the interim 220 kV and
the final 400 kV operation of the Longonot line

e one synchronous condenser rated 200 MVAr at Longonot S/S
This arrangement was tested by simulations and found to have acceptable steady state and
dynamic performances for the targeted maximum transfer, under permanent outages of AC

or DC overhead line circuits. Taking into account the construction schedules of installations
of similar complexity, it is estimated that this phase can be completed at the earliest by 2012.

Summary of basic information for the transmission line:

Approximate number of towers: 2813 (1085 in Ethiopia and 1728 in Kenya, assuming 2-3
towers per line—km as average of flat and hilly terrain as mentioned in the feasibility study)
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e Approximate average span length: 400 m
e Width of line corridor (RoW):50- 60 m (Figure 5-2)
o Overall project implementation time: 30 months, six work teams

e Access road: a 5Sm wide road along the line route will be required for repair and
maintenance purposes, when public roads cannot be used.

In Phase 2 of the project, the link capacity has to be upgraded to 2000 MW by 2019, under
the same outage assumptions, using the HVDC bipolar line constructed in Phase 1 and
adding 1000 MW converter capacity at each terminal. This can be done in a cost-effective
way by paralleling identical converters to the existing ones.

The main reasons for recommending the above conceptual design are:
e true regional transmission configuration, allowing for flexible use of major hydro
resources on the Ethiopian side
o prepared for the future HVAC interconnections to Uganda and Tanzania

e increased reliability of supply in the Nairobi area by major import/export hubs at
Longonot (and Isinya)

e reduced environment impact due to DC technology on 85 % of the line length
conventional,

o well proven technology for long distance HVDC links

e good dynamic stability due to de-coupling between power systems with very different
generation structures (no cascading failures)

e bidirectional control of the power flow over the interconnector

Transmission Line Corridor/ Right of Way

¢ The width of the RoW for the Project will be related to the final design e.g.

o tower design and number of towers, which is not available at this feasibility

¢ stage of the Project. Space occupied as RoW by the HVDC 400 kV line is

e expected to be 65 meters

e Trees with the heights lower than 4 meter will be permitted inside a 20

o meter line corridor and the trees lower than 8 meter will be permitted in the

+ rest of line corridor. The environmental and safety corridor is restricted by 2

e kV/m maximum electric field. The maximum swing deviations of the lower

¢ line phases is also included in the RoW
If people will need to be resettled because their remaining plot is not sufficient to rebuild their
houses and provide sufficient source of livelihood, additional land will be required for their

resettlement. Land will be also required for workers camps, temporary storage areas and
construction roads.

The amount of required land for resettliement, workers camps, temporary storage areas and
construction roads and the resulting impacts need to be established when the technical
details are finally known.
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5.1.3 Transmission Line Tower Geometry
Figure _ shows the tower geometry of the transmission line. Accordingly the height of the
tower 37.25 meter above the ground the tower width is 14.5m. Construction of houses
(structure) should be 30 m away from the center of the tower.
All vegetation above 4 meter within 10m range from the center will be cleared. 8 meter told

of trees in the next 10m will also be cleared maximum per method trees with in 25m should
be less than 25 meters (Figure 5-3)

Figure 5-1: HVDC 500kV Bipolar Line Dimensions
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Figure 5-2: HVDC 500 kV Bipolar Line Corridor

Figure 5-3: Line Corridor for Non Populated Areas
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Ancillary facilities and services
The following construction and post-construction facilities and services will be required.

= Tower erection, this follows tower foundation excavation/construction and uses the
same area used by civil works.

= Approximately 6 construction material storage and camp areas will be required
(Contractor to determine actual number), each approximately 5ha in area.

= Access for stringing of conductors is along the line corridor.

=  Access to tower sites will be via the line corridor whenever possible to reduce the
number of temporary access roads required during construction.

= A number of permanent access roads will be required for maintenance purposes along
the transmission line route.

Operation and maintenance Activities
Maintenance shall be carried out twice a year, but this will depend on the site conditions.

Right of Way

The area directly below the transmission line will be defined as RoW (50-60 m in width, i.e.
30 m to each side from the route line centre). Since limited land use will be as long as it is in
compliance with the safety requirements, only necessary areas shall be cleared from
vegetation.

The width of the areas to be cleared or cut down vegetation depends on the height of the
vegetation. The maintenance measures shall ensure that appropriate clearances between
towers, conductors, vegetation and other objects are maintained according to the required
safety distances.

Construction roads shall remain as access to the RoW respectively the towers, only in
absence of public roads.

Substation Maintenance

An ongoing maintenance program will be required for the TL and the substations. This will
include controlling of isolators and periodic replacement of coolants/lubricants in the
transformers. Both EEPCO and KPLC have indicated that they will no longer use

‘transformers containing Polychlorinated Biphenyls PCBs -as commonly used in old

equipment which is toxic to the environment and humans. They also have agreed to a
program of replacing old transformers and disposing of any hazardous/toxic materials in
accordance with international best practice.

Both countries are signatories to the Stockholm Convention on Persistent Organic Pollutants
(POPs), a global treaty to protect human health and the environment from chemicals that-
remain intact in the environment for long periods. The signatory parties shall take measures
to eliminate or reduce the release of POPs into the environment. :

Considering this, and the fact that Ethiopia undertakes efforts with regard to replacement
and disposal of PCBs stockpiles and wastes through a phase by- phase approach, it is
therefore not expected and recommended that equipment containing POPs will be used for
the Project. (See also legal and regulatory section of this report for more).

Tropics Consulting Engineers Plc and Gamma Systems Ltd Section 5-6



5.1.5

5.1.6

Ethiopian Electric Power Corporation (EEPCo) Ethiopia-Kenya Power Systems Interconnection Project
Kenya Electricity Transmission Company Limited Revision of ESIA Final Report

| For each Tension Tower (Angle Tower): 500 m? /Tower permanently taken and 1000 m

Reason for land Take | Dimension | m* | ha
Permanent
‘Substation 500 m x 400 m 200,000 20

Suspension Tower 995x300 m’ 298,500 29.85
Angle Tower 65x500 32,500 3.25
Sub-total 531,000 53.1
RoW 433 km

Densly Populated Area (RoW 60 m) |60 m x 202,000 m 12,120,000 1212

Sparesly populated Area (RoW 50 m) |50 m x 231,000 m 11,550,000 1155¢

Sub-total 23,670,000 2367
Total Permanent 24,201,000 2420.1
Net Land Required (total less towers) 23,870,000 2387
Temporary
Suspension Tower Working Space 995x600 m2 597000 59.7
Angle Tower 65x1000 65000 6.5
Storage & Camp sites 4x 10000 40000 4
Access Road (every 10 km along 433
km) and 40 enterance 40x1000x4 m2 160000 16
Total Temporary _ 862,000 86.2

Area of impact

The area of immediate impact will be the Line corridor Right-of-way (ROW) which will be 50-
60 m in width by 1082 km (433 km in Ethiopia) in length from Sodo in Ethiopia to Longonot in
Kenya. A parallel strip of land through those sections of the route which pass through
vegetation will also be completely cleared of all trees, scrub and undergrowth above a height
of 150 mm during the construction stage. Appropriate clearance between conductors and
vegetation/structures along this corridor will be maintained throughout the life of the
transmission line. Cropping and grazing beneath the conductors is normally permitted.

Land Requirement

For Each Suspension Tower: 300m? / tower permanently used and 600 m? temporary
needed during construction phase. 995 suspension towers are estimated in all 433 km
distance (assuming 2.5 towers/ km).

2

temporarily need during construction. About 65 Angle tower estimated along the 433 km
line.

Storage and Camp site required in all 433 km is 4. Each storage and camp sites is 10,000
2
m*.

Access road needed is 4 m wide from villages to the T/L and 2 m wide along the T/L. The 2
meter could be within the RoW but the 4 meter access from village or main road is
additional. At this moment the total such access road needed is very difficult to estimate.
This could be determined during the construction period.

In conclusion: the total land required will be: 2387 ha permanently and 86.2 ha temporarily
needed (details are given in Table 5.1).

Table 5-1: Permanent and Temporary Land Required
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4.1.7 Project implementation
Considering the present situation on the market for HYDC equipment, it is expected that the
manufacturing lead time for major items like power transformers and converters will be a
minimum of 2 years (Table 5-2).

A standard 30 months time schedule from contract award to commercial operation of a long
distance HVDC link is shown below for ease of reference.

Table 5-2: Typical Time Schedule up to Commercial Operation of a Long Distance
HVDC link (taken from Feasibility Study)

Survey Duration in Months

‘General Dates 147 2] 3] 4 5] 6] 7] 6] 9] 10]11{12]13]14]15]18] 17] 18 19] 20[21]22] 23] 24] 25] 26] 27] 28] 29] 30

|Contract

|
{Project documents

{Agreement

Site release '
Civil Works

‘System studies
Manufacturing B

RTDS study e

:LF actory function test e

'Erection

\Commissioning -

System tests ——

Commercial Operation
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RESETTLEMENT AND COMPENSATION IN ETHIOPIA

The main objective of the RAP is to ensure that people living in the project area are not
impoverished due the implementation of the project. The implementation of the project has
to be carried out without making much negative impacts on the livelihood of the population
and the environment. Appropriate mitigation and compensation measures have to be taken
to ensure that the impacts from the construction of the transmission line are minimal. The
RAP establishes the basis for the design of relocation and resettlement of the project
affected persons.

In general the RAP study is based on a development approach. It aims to avoid the
impoverishment of PAPs due to development projects; it takes care of vulnerable groups,
puts emphasis on community participation, and considers providing support to host
communities.

The RAP study is completed on the basis of data and information collected through
household census survey of the Project Affected Persons (PAP) and survey of the affected
farmlands, housing structures and other assets is carried out to provide adequate
information and to take appropriate mitigation and compensation measures.

Public consultation and meetings were held with PAPs and local communities crossed by the
transmission line and their views and opinions included in the report. Similarly, public
consultations were in all nine woredas with concerned authorities and experts from sector
offices. There have been more than five public consultations and meetings carried out with
each woreda starting from the reconnaissance survey to socio economic survey phases. The
public have been made to be aware of the project impacts and mitigation measures, the
procedures and measures to be adopted during implementation process. During public
consultations and meetings held with woreda level offices, all woredas have agreed to
provide support and assistance for people that will be losing their properties and assets,
farmland, residence and business due to the construction of the transmission line.

A number of committees are established as per FDRE proclamation 455/2005 at each
woreda level; the committees established include Compensation and resettlement
committees, Property valuation committees, and Grievance redress committees. The
establishment of the above committees ensures that the implementation of the RAP is
carried out as per the FDRE laws and guidelines of the financing institutions.

According to the preliminary household census survey, inside Ethiopia, the project will affect
1165 households having a population or family size of 5743. Most of the impacts are mainly
on farmlands and trees. In addition to farmland and trees, housing structures will also be
affected by the construction of the transmission line. A total size of 321 hectares of farmland
that belongs to 1165 individual farmers and institutions that are located in nine woredas
(districts) is affected due to the construction of the transmission line. In addition to the
farmlands, an estimated 20 hectares of communal grazing is also affected due to the
construction of a substation in Sodo area.

Apart from the farmlands, 256 housing structures, and of which, 149 are constructed with
wood and mud and covered with Corrugated Iron Sheet (CIS) or known as “Chika bet” and
107 are thatched roof (Tukul) are also affected.

In addition to the individual farming households that will lose their farm and housing
structures, there are also 18 different public and community assets and facilities, such as,
Church buildings, Fences and Trees that are going to be affected.
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Since the project is a linear one, it is only some portion of farmlands that are located within-
the right of way will be lost in most cases. In such cases, there is no need for resettlement of
PAPs outside of their locality. A PAP who may be losing part of his farmland could be able to
survive and continue his livelihood in the remaining plot.

Similarly, houses affected are either partial or full depending on the proximity of the house
from the right of way. In most cases, if a person’s house affected by the project, he could be
able to reconstruct or build in the remaining plot of land by moving to the back side.

The project affected populations even if they are not displaced from their current location,
they will be made to live in economically unviable situations because of loss of land, crop,
assets and housing structures. Hence, in such situations PAPs will be offered full
resettlement package.

Since the project is linear one there will not be major impact in clusters. However, there will
be definitely some households that need to be relocated and re established, and hence,
PAPs will receive full resettlement packages.

The RAP establishes the basis of resettlement packages of the affected population and sets
compensation estimates for affected properties and assets. Compensation estimates for.
PAPs is prepared at full replacement cost. A budget is prepared for RAP, which includes
income restoration, rehabilitation measures, and project management activities and
contingencies. : '

Compensation estimates are made for lost assets and properties on affected crops, houses
and lost income. No cost estimate is made for land since land in Ethiopia belongs to the
public and that it could not be sold or mortgaged. The estimated cost for the RAP includes
costs for compensation of crops, compensation for trees, houses, and also administrative,
monitoring and income restoration and contingency costs. The total amount of budget for the
RAP is Birr 237,592,397 (or 13,601,657 USD). Out of the above budget, 78% goes for
compensation payment, 4.5% for rehabilitation measures and 7.5% for project management
cost and 10% is contingency.
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POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

7.1 Policy and Strategy
Environmental Policy of Ethiopia

The Environmental Policy of the Federal Democratic Republic of Ethiopia was approved by
the Council of Ministers in April 1997. lts overall policy goal may be summarized in terms of
the improvement and enhancement of the health and quality of life of all Ethiopians, and the
promotion of sustainable social and economic development through the adoption of sound
environmental management principles. The policy is integrated with the overall long-term
strategy of the country - agricultural led industrialization and other key national policies. It
sets out its specific objectives and key guiding principles, contains sectoral and cross-
sectoral policies and provisions necessary for the appropriate implementation of the Policy
itself.

With respect to environmental impact assessment (EIA) the Policy sets out specific policies,
key elements of which may be summarized hereunder:

¢ The need to address social, socio-economic, political and cultural impacts, in addition
to physical and biological impacts, and to integrate public consultation within the EIA
procedures.

¢ Incorporation of impact containment measures into the design process of public and
private sector development projects and inclusion into EIA of mitigation measures and
accident contingency plans.

¢ Development of detailed technical sectoral guidelines for EIA and environmental
auditing.

« Establishment of an interlinked legal and institutional framework for the EIA process to
ensure that development projects are subjected to environmental impact assessment,
audit and approval in a coordinated manner.

o Development of EIA and environmental auditing capacity within the Environmental
Protection Authority, sectoral ministries and agencies as well as regions.

The Policy has been developed as a national instrument enhancing the objectives of the
Constitution and setting out clear cut directions with respect to environmental concerns
particularly in terms of regulatory measures adopted as well as in the process of design,
implementation and operation of development projects. Its recognition of the significance of
addressing cross-sectoral environmental issues in the context of a national approach to
environmental assessment and management integrates the efforts of a wide range of
institutions across the country.

This policy is considered as intent for the provision of a sound and rational basis for
addressing the transmission line environmental problems in a coordinated manner.

The broad guiding principles under the Federal Constitution and the more instructive
directions set out under the Environmental Policy of Ethiopia, environmental issues have
been further expanded and refined by three environmental framework legislations designed
to enable implementation of the Federal policies on environment. These legislations are
instrumental to translating the broad objectives of the policies into practice, as they provide
for specific rules of substance and procedures having the force of law across the country
The legislations are described below in sections 6.2.2, 6.2.3 and 6.2 4.
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Cultural Policy of Ethiopia

The working cultural policy of Ethiopia (endorsed in 1997) gives more attention to the
inventory and standardization (Article 1); Study, Research and Development (Article 2);
Protection, Conservation and Inspection (Article 4) and, Repatriation and Restitution (Article
5) of Heritage. For instance, with regard to the conservation, preservation and inspection of
heritage, Article 4.3 emphasizes that an appropriate precondition shall be arranged to
protect sites of heritage from damages caused by construction works and other development
activities

Sectoral Policies

As measures to effectively deal with environmental problems several sectoral policies have
been issued. These include:

o National Population Policy issued in April 1993

° National Policy on Women issued in March 1993

o National Agricultural Resource Policy and Strategy issued in 1993

o Energy Policy issued in 1994

o Water Resource Management Policy in 1999

o Policy on Biodiversity Conservation and Research issued in April 1998

J Rural Development Policy and Strategy issued in 2002

o Sustainable Development and Poverty Reduction program issued in 2002

National and Regional Conservation Strategies

Ethiopia has formulated a National Conservation Strategy which takes a holistic view of the
natural, cultural and human resources and seeks to integrate into a coherent framework,
plans, policies and investment related to environmental sustainability. Within this framework,
region-specific conservation strategies have been formulated and these have been taken
into consideration for this ESIA. The Oromia and SNNPRS Regions have in place their own
Regional Conservation Strategy).

7.2 The Federal Constitution

The constitution of the Federal Democratic Republic Ethiopia issued on August 21, 1995,
forms the fundamental basis for enhancement of specific legislative instruments governing
environmental matters in Ethiopia. Among the most important provisions relevant to
environmental and social impact assessment are: Article 40(3) (the right to ownership of
rural, urban land and natural resources); Article 40(4) (the rights of farmers to obtain the land
without payment and the protection against eviction from their possession); Article 40(5) (the
rights of pastoralists to free land for grazing and cultivation); Article 40(7) emphasizes on the
right to acquire property for the purpose of overriding national interest it empowers the
government to expropriate private property for public purposes subject to payment in
advance of compensation commensurate to the value of the property; Article 41(9) deals
with economic, social and cultural rights and sets out the State responsibilities to protect and
preserve historical and cultural legacies; Article 43 (2) (the rights of the people to be
consulted with respect to policies and projects affecting their community).

More specifically the constitution in its Article 92 affirms the commitment of the government
to ensure that all Ethiopian live in a clean and healthy environment, puts the principles that
designs and implementation of development programs and project not to damage the
environment and the need to fulfill consultation and the expression of views in the planning
and implementation of environmental policies on projects that affect them directly.
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Hence the Constitution of Ethiopia is considered as the sources of sound environmental
development including hydropower and transmission line activities in the country.

7.3 Environmental and Sectoral Legislation

Legislation on Expropriation of Land Holdings Public Purposesand Payment of
Compensation(Proc. N° 255/2005)

The Federal proclamation on Expropriation of Land for Public Purposes & Compensation)
sets the time limits within which land could be acquired after a request is received from a
proponent, principles for assessment of compensation for properties on the land as well as
for displacement compensation. In the case of public-owned infrastructures to be removed
from the right-of-way the owners of the structures would assess the value of the properties to
be removed. Furthermore the legislation provided for appeals on valuation decisions but
such action would not delay transfer of possession of land to the proponent or contractor

.appointed by the proponent.

The Proclamation is applicable to the transmission line development and is the legal basis
for relocation and compensation payment for lost properties to the people affected.

Environmental Impact Assessment Proclamation (Proc. N° 299/2002)

This Proclamation (No 299/2002) as it should be applicable to the Ethiopia-Kenya Power
System Interconnection Project and aims primarily at making environmental impact
assessment (EIA) mandatory for categories of projects specified under a directive issued by
the Environmental Protection Authority (see 3.3.1) whether such projects belong to public or
private bodies. The Authority issued several directives subjecting categories of projects to
environmental impact assessment. The Proclamation describes a policy, strategy, program,
law or an international agreement as “public instrument” and directs the Authority to issue
guidelines distinctively classifying certain categories of public instruments as likely to entail
significant environmental impact. The Proclamation requires, among others:

e Specified categories of projects to be subjected to EIA and receive an authorization
from the Authority or the relevant regional environmental agency prior to
commencing implementation of the project.

e Licensing agencies to ensure that the requisite authorization has been duly received
prior to issuing an investment permit, a trade or operating license or a work permit to
a business organization.

e The Authority or the relevant Regional environmental agencies may exempt from
environmental impact assessment projects with insignificant environmental impact.

e A licensing agency may suspend or cancel a licence that has already been issued
where the Authority or the relevant regional environmental agency suspends or
cancels environmental authorization.

Procedures that need to be followed in the process of environmental impact assessment are
described in the Proclamation. Thus a project initiator (Proponent):

e Must undertake a timely environmental impact assessment, identifying the likely
adverse impacts, incorporate the means of their prevention, and submit the
environmental impact study report accompanied by the necessary documents to the
Authority or the relevant regional environmental agency.

e Must ensure that an environmental impact assessment is conducted and an
environmental impact study report prepared by an expert who meets the
requirements set forth by the directive issued by the Authority.
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¢ Must submit an environmental impact study report to the Authority or the relevant
Regional environmental agency for review.

The Proclamation directs the Authority and the relevant Regional environmental agency how
to deal with an environmental impact study report they receive. Thus, after evaluating the
report by taking into account any public comment and expert opinion the Authority or the
relevant Regional environmental agency must do one of the following:

¢ Approve the project without condition and issue authorization if it is satisfied that the
project may not cause negative impact. .

¢ Approve the project and issue authorization with condition that must be met in order
to reduce adverse impacts to insignificant impacts, or

o Refuse implementation of the project if the negative impact cannot be satisfactorily
avoided.

In the event of a project, such as the Ethiopia-Kenya Power System Interconnection, having
likely trans-national impact, the regional environmental agency would not assess an
environmental impact study itself, but refer the report to the National Authority in the country.

Environmental Pollution Control Proclamation(Proc. N° 300/2002)

This Proclamation primarily aims to ensure the right of citizens to a healthy environment and
to impose obligations to protect the environment of the country. In this connection the
Proclamation provides a basis from which the relevant environmental standards applicable
to Ethiopia can be developed and sanctions violation of these standards as criminally
punishable offences.

In order to ensure implementation of environmental standards and related requirements,
inspectors of the Authority or of the relevant Regional environmental agency are empowered
by the Proclamation to enter, without prior notice or court order, any land or premises at any
time, which seems to them appropriate. Such a wide discretionary power of inspectors
explains the serious concern and commitment of Ethiopia to the protection of the
environment from pollution.

Environmental Protection Institution Establishment Legislation(Proc.No
295/2002)

The Environmental Protection Organs Establishment establishes the institutional arms of the
Federal Government to ensure the realization of the objectives of the Constitution and of the
Environmental Policy of Ethiopia with respect to environmentally sustainable management of
economic and social development of the country, both at Federal and Regional level.

The Proclamation directs every relevant sectoral agency of the Federal Government to set
up an environment unit as part of its organizational structure and also for each Regional
State to establish a Regional autonomous environmental agency. Apart from assigning
specifically defined responsibilities to the Environmental Protection Authority the
Proclamation links the efforts of Regional states with that of the Authority by instructing the
Regional states to prepare and submit reports on the respective state of the environment
and sustainable development and submit them to the Authority.

The key institution, at Federal level, is the Environmental Protection Authority (EPA), which
was established on October 31 2002 by Proclamation No. 295/2002. It is the Federal
institutional arm entrusted with the widest responsibilities on environmental protection. The
Regional Environmental Protection Authorities have been established in each region as
counter parts of the Federal EPA by the proclamation No. 295/2002 which empowers each
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Regional State to establish its own independent environmental agency with the
responsibilities to coordinate and follow-up the Regional effort to ensure public participation
in the decision making process, to play an active role in coordinating the formulation,
implementation and review of Regional conservation strategies and to foster environmental

monitoring, protection and regulation

Each Federal and Regional organization of the government that are related with
environmental matters is required by Proclamation No. 295/2002 to set up its own unit with
the responsibilities to coordinate and follow-up in order to ensure that its activities are in
harmony with national efforts to protect the environment. Several institutions at regional and
federal level have established their in-house environmental unit. EEPCo has environmental
experts under the Power System Planning. This is not adequate to discharge its duties
entrusted by the law. The environmental unit has to be established as independent team
under the Planning Corporate (see also text in the institutional section).

Proclamation No. 374/2003 to provide the legal basis for the protection of
cultural heritage .

In more recent decades legislations of Cultural Heritage Management have been issued to
call attention to the identification and protection of cultural sites which are under private and
public ownership. The law requires developers to conducting a cultural resources survey in
order to identify and assess cultural sites that may be affected by the development activities.
It is mandatory to undertake a cultural resources survey in order to identify and assess any
cultural sites that may be affected by the development activities  Ethiopia has issued
Proclamation No. 374/2003 to provide the legal basis for the protection of cultural heritage.

The Proclamation defines cultural heritage broadly as “anything tangible or intangible which
is the product of creativity and labor of man in the pre-history and history times, that
describes and witnesses to the evolution of nature and which has a major value in its
scientific, historical, cultural, artistic and handcraft content.”

Prior approval of the Authority for Research and Conservation of Cultu-ral Heritage is
required to remove immovable (Art. 21/1) and movable cultural herltage (Art. 21/2) from its
original site, during the execution of the project.

Proclamation 209/2000 of the Authority for Research and Conservation of Cultural Heritage
(ARCCH) allows the use of cultural heritage sites for economic and other purposes if and
only if such use is not detrimental to its preservation and does not impair its historical,
scientific and artistic values (Art 22). The same applies to this Project. This study has paid a
lot of attention to avoid or reduce impacts on cultural resources.

Environmental Guidelines

The Environmental Protection Authority issued a procedural guideline which defines specific
examinations to which a proposed project needs to be subjected in the process of

environmental impact assessment.

The procedural guideline requires a proponent to submit an initial environmental examination
report to enable the relevant environmental agency to decide the application of a further
level of assessment depending on the outcome of a screening or scoping report. At this level
of examination the decision may be either of the following: No EA required, preliminary
assessment is applied to or full scale ESIA applies where the project is found to be one that
may have significant impacts.
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The Ethiopian Environmental Protection Authority has issued other guidelines for
environmental and social impact assessment of projects in different sectors. These include:

¢ Guidelines for Dams and Reservoirs, 2004

¢ Guidelines on Irrigation, 2004

¢ Guidelines for Mineral and Petroleum Operation Projects, 2003

¢ Guidelines on Road and Railway, 2004

¢ Guidelines on Hydropower Production, Transportation and Distribution

¢ Guideline on ambient water quality of domestic, agricultural and industrial wastes
These guidelines proVide a comprehensive statement of the type of adverse impact that may
occur and set out clearly the aspects, which need to be addressed in an initial environmental
examination and in an environmental and social impact assessment. The guidelines are
clear and understandable in their application, and more importantly provide a sound basis for
examination and assessment of projects in the sectors for which they were designed. The
source of references and further reading accompanying each guideline point out the extent

of professional research conducted to develop the guidelines and encourages further
reading in selected areas covered by the guidelines.

7.4 International Policies, Guidelines and Agreements
The World bank’s Safeguard Policies, OPs and Guidelines

The World Bank’s safeguard policies is intended to help promote socially and
environmentally sustainable approaches to development as well as to ensure that Bank
operations do not harm people and the environment.

The safeguard policies include the Environmental Assessment (EA) policy and those policies
that fall within the scope of EA.

These policies are most relevant to the Ethiopia-Kenya Transmission Line project and
include, among others, Safeguard policies on Environmental Assessment, Involuntary
Resettlement, Natural Habitats and Safeguard policies on Physical Cultural Resources,
Safeguard policies on Indigenous Peoples and Forestry apply to the Project.

Environmental Assessment (OP 4.01)

Environmental Assessment (OP 4.01) is applied to identify, avoid, and mitigate the potential
negative environmental impacts associated with Bank lending operations. This policy is
considered to be the umbrella policy for the Bank's environmental 'safeguard policies'.

The Ethiopia-Kenya Power system Interconnection Project is determined as Category ‘A’,
requiring a full ESIA. :

In relation to public consultation, OP 4.01 requires a two-stage process:

a) shortly after environmental screening and before the terms of reference for the full
ESIA are finalized, and

b) once a draft ESIA report is prepared.

In addition, the Project is required to consult with stakeholder groups throughout project
implementation as necessary to address ESIA-related issues that affect them.
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The Ethiopia-Kenya Power System Interconnection Project is categorized as Category A
project under the World Bank’s Category classification. This happens when the project is
believed to have adverse environmental impacts that are significant.

The world Bank's Category A projects include projects that have large scale conversion or
degradation of natural habitat; extraction, consumption, or conversion of substantial amounts
of forest, mineral and other natural resources; direct discharges of pollutants resulting in
degradation of air, water, or soil; production, storage, use or disposal of hazardous material
and wastes; measureable change in hydrologic cycle; risks associated with the use of
pesticides, etc. Among others, hydropower and transmission line projects are considered as
Category A.

In contrast in Category B project, impacts are site specific, reversible and less adverse than
Category A.

Hence the Ethiopia-Kenya Interconnector is Category A where full ESIA is required.

Involuntary Resettlement (OP 4.12)

This policy applies to the Transmission Line Project because involuntary resettlement may
be required.

Any requirement for involuntary resettiement is considered to be one of the most important
environmental impacts of a proposed project, and Bank guidance on resettlement and
compensation is now very comprehensive and specific, particularly in relation to the
identification, participation and support of project-affected persons (PAPs). The policy
objectives stated in OP 4.12 are as follows: :

¢ [nvoluntary resettlement should be avoided where feasible, or minimized, exploring
all viable alternative project designs;

e Where it is not feasible to avoid resettlement, resettliement activities should be
conceived and executed as sustainable development programs, providing sufficient
investment resources to enable the persons displaced by the project to share in
project benefits. Displaced persons should be meaningfully consulted and should
have opportunities to participate in planning and implementing resettlement
programs;

o Displaced persons should be assisted in their efforts to improve their livelihoods and
standards of living or at least to restore them, in real terms, to pre-displacement
levels or to levels prevailing prior to the beginning of project implementation,
whichever is higher.

Natural Habitat (OP 4.04)

This policy may be triggered by the Project which states that wherever feasible, Bank-
financed projects are sited on lands already converted (excluding any lands that in the
Bank's opinion were converted in anticipation of the project). The Bank does not support
projects involving the significant conversion of critical natural habitats unless comprehensive
analysis demonstrates that overall benefits from the project substantially outweigh the
environmental costs. If the environmental assessment indicates that a project would
significantly convert or degrade natural habitats, the project should include acceptable
mitigation measures. Such mitigation measures include, as appropriate, minimizing habitat
loss (e.g., strategic habitat retention and post-development restoration) and establishing and
maintaining an ecologically similar protected area. The Bank accepts other forms of
mitigation measures only when they are technically justified.
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The Bank encourages borrowers to incorporate into their development and environmental
strategies, analyses of any major natural habitat issues, including the identification of
important natural habitat sites, the ecological functions they perform, the degree of threat to
the sites, priorities for conservation, and associated recurrent-funding.

Existing protected areas and areas officially proposed by governments, areas initially
recognized as protected by traditional local communities (e.g., sacred groves), and sites that
maintain conditions vital for the viability of these protected areas (as determined by the
environmental assessment process); or sites identified on supplementary lists prepared by
the Bank or other authoritative sources. Such sites may include areas recognized by
traditional local communities (e.g. sacred groves); areas with known high suitability for
biodiversity conservation; and sites that are critical for rare, vulnerable, migratory, or
endangered species. Listings are based on systematic evaluations of such factors as
species richness; the degree of endemism, rarity, and vulnerability of component species;
representativeness; and integrity of ecosystem processes.

If an EIA indicates that a project would significantly convert or degrade natural habitats, the
project must include mitigation measures acceptable to the Bank. Such mitigation measures
may include, as appropriate, minimizing habitat loss (e.g., strategic habitat retention and
post-development restoration) and the establishment and maintenance of an ecologically
similar protected area. The Bank accepts other forms of mitigation measures only when they
are technically justified.

The Bank takes into account the borrower's ability to implement the appropriate conservation
and mitigation measures. If there are potential institutional capacity problems, the project
must include components that develop the capacity of national and local institutions for
effective environmental planning and management.

Physical Cultural Resources OP/BP 4.11

This policy may be triggered by the project. Cultural resources are important as sources of
valuable historical and scientific information, as assets for economic and social
development, and as integral parts of a people's cuitural identity and practices. The loss of
such resources is irreversible, but fortunately, it is often avoidable. The objective of OP/BP
4.11 on Physical Cultural Resources is to avoid, or mitigate, adverse impacts on cultural
resources from development projects that the World Bank finances.

The United Nations term ‘cultural property" includes sites having archaeological
(prehistoric), paleontological, historical, religious, and unique natural values. Cultural
property, therefore, encompasses both remains left by previous human inhabitants (including
middens, shrines, and battlegrounds), and unique natural environmental features.

The World Bank requires that, before proceeding with a project that may risk damaging
cultural property (e.g., any project that includes large scale excavations, movement of earth,
superficial environmental changes or demolition), the cultural property aspects of the project
site must be determined. The cultural and archaeological sensitive areas of Konso at bends
34 and 35 as well as bends 37 & 38 can trigger Op 4.11. If there is any question of cultural
property in the area, a reconnaissance survey should be undertaken in the field by ARCCH
specialists during construction. A Cultural Property Management Plan may also be prepared
to mitigate impacts during project implementation.

Forests (OP 4.36)

This policy is unlikely to be triggered by the Transmission Line Project. Whilst this policy is
principally related to World Bank activities in the forestry sector, it includes policies on the
conservation of forest biodiversity, the sustainable management of forest areas, and the
participation of local people particularly in the management of the surrounding forests. The
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policy emphasizes that the management, conservation, and sustainable development of
forest ecosystems and their associated resources are essential for lasting poverty reduction
and sustainable development. This Policy states that:

e The Bank does not finance projects that, in its opinion, would involve significant
conversion or degradation of critical forest areas or related critical natural habitats;

o |f a project involves the significant conversion or degradation of natural forests or
related natural habitats that the Bank determines are not critical, and the Bank
determines that there are no feasible alternatives to the project and its siting, and
comprehensive analysis demonstrates that the overall benefits from the project
substantially outweigh the environmental costs, the Bank may finance the project
provided that it incorporates appropriate mitigation measures.

Indigenous Peoples (OP 4.10)

This Operational Policy provides policy guidance to ensure that indigenous people benefit
from development projects, and to avoid or mitigate potentially adverse effects on
indigenous people caused by Bank-assisted activities. Special action is required where Bank
investments affect indigenous peoples, tribes, ethnic minorities, or other groups whose
social and economic status restricts their capacity to assert their interests and rights in land
and other productive resources. The Bank defines "indigenous peoples,” "indigenous ethnic
minorities," "tribal groups," and "scheduled tribes" as social groups with a social and cultural
identity distinct from the dominant society that makes them vulnerable to being

disadvantaged in the development process.

The people living in the project area from different Ethnic groups are extremely
poor, vulnerable and in need of great care concerning resettiement and restoring/improving
livelihoods. None can be described as indigenous peoples under the above definition.
Currently, this policy is not expected to be triggered by the project.

Pest Management (OP 4.09)

Rural development and health sector projects have to avoid using harmful pesticides. A
preferred solution is to use Integrated Pest Management techniques and encourage their
use in the whole of the sectors concerned.

If pesticides are considered necessary at full ESIA stage, either for crop protection at
resettlement sites or in the fight against water-related vector-borne diseases, a Bank-funded
project should include a Pest Management Plan (PMP), prepared by the borrower, either as
a stand-alone document or as part of the Environmental Assessment. Currently, this policy is
not expected to be triggered by the project.

Projects in Disputed Areas (OP 7.60)

The project area is not in a disputed area and the Bank’s policy on disputed areas will not be
triggered by the project. Other policy worth nothing with regard to this Project is policy on
disclosure of information.

The African Development Bank (AfDB) safeguard policies

The African Development Bank’s (AfDB) Environmental Policy was approved in 1990 and its
Environmental Assessment Guideline followed in 1992. AfDB’s updated policy on
environment was issued 2004, incorporating and re-defining environmentally sustainable
development.
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The Bank’s development plan seeks to ensure that environmental management tools like
strategic impact assessment and project level environmental and social assessment will be
used systematically to monitor environmental performances and encourage community
involvement at all levels of project planning.

The environmental and social policies of the African Development Bank shall support the
main objective of the Bank to provide assistance to African Regional Member Countries in
their economic and social development. To reach this objective, the Bank will ensure that
environment and gender issues are mainstreamed in each broad sectoral area and in a fully
participatory manner.

7.4.2.1 The AfDB safeguard policies that are likely to be triggered include:

e Guidelines under the Handbook on Stakeholder Consultation and Participation in AfDB
Operations; '

e Cooperation with Civil Society Organizations Policy and Guidelines;

e Environmental and Social Assessment Procedures for African Development Bank’s
Public Sector Operations;

e Annex1,2 3,4,56,7,8,9, 10, 11, 12, 13, 14,15, and 16 of the ESIA Procedures for
AfDB Public Sector Operations;

e Gender Policy , 2001;

e Bank Group Policy on Power Reduction, 2004

e Involuntary Resettlement Policy, 2003;

e The African Development Bank Group Policy on Disclosure of Information, 2005; and
e African Development Bank Group’s Policy on the Environment; 2004

7.4.2.2 ESAP for AfDB’s Public Sector Operations (ESAP, 2001)

The procedure details the process followed during the project identification, project
preparation and project implementation phases for AfDB financed projects. The procedure
also describes the process and instruments used in Environmental and Social Impact
Assessment and the Environmental and Social Management Plan.

The primary objective of the ESAP is to provide a formal process for the internal and inter-
departmental environmental and social review of AfDB financed projects, programs and
plans. The procedures highlight the steps followed to assess environmental and social risks
and benefits along the project cycle.

Purpose of the Procedures

The purpose of the ESAP is to improve decision-making and project results in order to
ensure that Bank-financed projects and programs are environmentally and socially
sustainable as well as in line with the AfDB’s policies and guidelines.

The proposed environmental and social assessment process provides ways to improve a
project environmentally and socially and thereby enhance its benefits and (in order of
priority) prevent, minimize, mitigate, or compensate for adverse impacts. The ESIA process
shall ensure benefit distribution to poor, women and vuinerable groups. The ESIA process
shall also help to avoid incurring costs and delays in the implementation due to unanticipated
problems. It also assists in reducing the need for project conditionality as appropriate
measures can be taken in advance, incorporated into project design, or alternatives to the
project can civil society and stakeholder participation. The assessment contents depend on
the nature and scope of the project, plan or program.
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Public consultations

During the ESIA process for Category 1 projects (projects requiring full ESIA and ESMP),
the Borrower is required to conduct meaningful consultations with relevant stakeholders,
including potential beneficiaries, affected groups, Civil Society Organizations and local
authorities, about the project's environmental and social aspects and take their views into
account.

These consultations shall take place according to the country’s legal requirements, if they
exist, but should at least meet the minimal requirements described in the ESAP.

The Borrower initiates consultations as early as possible during the project preparation
phase. For meaningful consultations, the Borrower provides relevant information in a timely
manner and in a form and language accessible to the groups being consulted.

The Borrower may consult a sample of primary and secondary stakeholders of the project to
prepare ESIA Terms of Reference, as appropriate. These consuitations aim to gather
information on the stakeholders’ perceptions of the project and to solicit their views on the
project’s environmental and social impacts to better define the contents of the ESA studies.

The Borrower shall consult relevant primary and secondary stakeholders during the
preparation of the ESIA Report to discuss with them the proposed project’s objectives and
activities, to assess potential environmental and social impacts and to solicit
recommendations on project improvements. :

The Borrower continues to consult with relevant stakeholders throughout project
implementation (construction and operation), as necessary, to address ESIA related issues
affecting stakeholders. The AfDB requires the Borrower to report on ongoing consultations
as part of the normal quarterly reports submitted to the Bank.

In order to comply with the Bank’s requirements, environmental and social assessment
studies shall address key crosscutting issues that are: poverty reduction, environment,
gender, population, health and safety related issues, vulnerable groups, destruction or
degradation of substantial biological resources, significant increase in health and safety
risks, or major changes in the hydrology or water quality.

The projects assigned to Category 1 and require a full Environmental and Social Impact
Assessment (ESIA), including the preparation of an ESIA Report and Environmental and
Social Management Plan (ESMP). These projects may also be improved by carrying out
complementary studies that are not specifically required under the ESAP, such as detailed
gender analyses or institutional analyses. The need for such complementary studies shall be
determined on a project-by-project basis during the preparation phase.”

As projects like power transmission line of more than 110 kV, crossing highly populated,
forested or cultivated areas fall under this Category 1, full ESIA is required for the Ethiopia-
Kenya Interconnection Project.

Integrated Environmental and Social Impact Assessment Guidelines (IESIAG, 2003)

The major objective of these guidelines is to provide reference material to the staff of the
Bank and Regional Member Countries on how to adequately consider crosscutting themes
while assessing the environmental and social impacts of a project.

Appendix 8 of the guidelines is related to the specific sector of hydropower production,
transportation and distribution and includes the typical environmental and social issues to be
considered in the description of the project environment, and the most frequent potential
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impacts and enhancement/mitigation measures that should be integrated as early as
possible, preferably in the project design.

7.5 International Conventions/Agreement

The following international conventions and agreement are also applicable to the
transmission line Project. The agreements need to be strictly observed for any relevant
provisions applicable to the Project.

The Stockholm Convention on Persistent Organic Pollutants

The Stockholm Convention has a specific relevance for this Project, as PCBs can be
contained in equipment, such as transformers, capacitors or other receptacles containing
liquid stocks.

The Stockholm Convention on POPs chemicals is a global, legally binding instrument, aimed
at protecting human health and the environment across the world from the harmful impacts
of persistent organic pollutants. It has entered into force on May 17, 2004, and Ethiopia has
ratified the Convention on June 9, 2002. A National Implementation Plan (NIP) was prepared
in 2006 and submitted to the secretariat office of Stockholm convention in 2007.

According to this NIP, stock piles of PCBs were identified and will be disposed to end of
2011, while PCBs in use will be removed from 2012 to 2026. The inventories of stock piles of
Bs were taken at country level to prepare the NIP. It also recommends the preparation of an
action plan, prohibiting the import and use of PCBs and PCB containing equipment and
materials and establishing an adequate database on PCB and the existence of significant
PCB releases from the use, stockpiles and wastes.

Considering the above, and the fact that Ethiopia undertakes efforts with regard to
replacement and disposal of PCBs stockpiles and wastes through a phase-by-phase
approach, it is therefore not expected and recommended that equipment containing POPs
will be used for the Project. EEPCo does not import materials containing PCBs.

Convention Concerning the Protection of the World Cultural and Natural
Heritage

The World Heritage Convention was adopted by the United Nations Educational, Scientific
and Cultural Organization (UNESCO) in Paris on 16 November 1972. The Convention came
into force in 1975. : '

The aim of the World Heritage Convention is to promote cooperation among nations to
protect heritage around the world that is of such outstanding universal value that its
conservation is important for current and future generations.

The States that that have ratified the Convention agree to identify, protect, conserve, and
present World Heritage properties. States recognize that the identification and safeguarding
of heritage located in their territory is primarily their responsibility. They agree to do all they
can with their own resources to protect their World Heritage properties.

Specifically they:

e 'adopt a general policy that aims to give the cultural and natural heritage a function in
the life of the community and to integrate the protection of that heritage into
comprehensive planning programs'
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e undertake ‘'appropriate legal, scientific, technical, administrative and financial
measures necessary for the identification, protection, conservation, presentation and
rehabilitation of this heritage'

¢ refrain from 'any deliberate measures which might damage, directly or indirectly, the
cultural and natural heritage' of other Parties to the Convention, and to help other
Parties in the identification and protection of their properties.

African Convention On The Conservation Of Nature And Natural Resources

This Convention applies to all areas which are within the limits of national jurisdiction of any
signatories of the convention and to the activities carried out under the jurisdiction or control
of the same within the area of its national jurisdiction or beyond the limits of its national
jurisdiction.

The objectives of this Convention are:
e to enhance environmental protection; _
to foster the conservation and sustainable use of natural resources; and
¢ to harmonize and coordinate policies in these fields with a view to achieving
ecologically rational, economically sound and socially acceptable development
policies and programs.

The guiding principles of the convention revolve around the right of all peoples to a
satisfactory environment favorable to their development and the duty of States that ensure
that developmental and environmental needs are met in a sustainable, fair and equitable
manner.

African countries have, a sovereign right to exploit their own resources pursuant to their
environmental and developmental policies, and the responsibility to ensure that activities
within their jurisdiction or control without causing damage to the environment of other States
or of areas beyond the limits of national jurisdiction

The countries are responsible for protecting and conserving their environment and natural
resources and for using them in a sustainable manner with the aim to satisfy human needs
according to the carrying capacity of the environment.

The development activities should be in @ manner conscious of the dangers which threaten
some of these irreplaceable assets;

The undertaking of the individual and joint action for the conservation, utilization and
development of these assets by establishing and maintaining their sustainable use;

The Control of Transboundary Movements of Hazardous Wastes And Their

Disposal

The Control of Transboundary Movements of Hazardous Wastes and Their Disposal which
is mostly known as the Basel Convention has the objective of the Basel Convention is to
protect human health and the environment against the adverse effects of hazardous wastes.
Its application covers a wide range of wastes defined as “hazardous wastes” based on their
origin and/or composition and their characteristics as well as two types of wastes defined as
“other wastes” (household waste and incinerator ash;

The main principles of the Convention are:

e the reduction of hazardous waste generation and the promotion of environmentally
sound management of hazardous wastes, wherever the place of disposal;
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e the restriction of transboundary movements of hazardous wastes except where it is
perceived to be in accordance with the principles of environmentally sound
management; and

e a regulatory system applying to cases where transboundary movements are
permissible. _
The first aim is addressed through a number of general provisions requiring States to
observe the fundamental principles of environmentally sound waste management (article 4).
A number of prohibitions are designed to attain the second aim:
Hazardous wastes may not be exported a State not party to the Basel Convention, or to a
party having banned the import of hazardous wastes (article 4).

Parties may, however, enter into bilateral or multilateral agreements on hazardous waste
management with other parties or with non-parties, provided that such agreements are “no
less environmentally sound” than the Basel Convention (articie 11).

In all cases where transboundary movement is not, in principle, prohibited, it may take place
only if it represents an environmentally sound solution, if the principles of environmentally
sound management and non-discrimination are observed and if it is carried out in
accordance with the Convention’s regulatory system.

Other International Agreement

Ethiopia has ratified the following international conventions that are relevant to natural
resources and environmental management:

o Convention on Biological Diversity (ratified through Proc. No. 98/94);
e Framework Convention on Climate Change (ratified through Proc. No. 97/1994);

e Vienna Convention on the Protection of the Ozone Layer and the Montreal Protocol
(ratified in January 1996),

¢ United Nations Conventions to Combat Desertification (ratified through Proc. No.
80/1997);

e CITES (Convention on International Trade in Endangered Species of Wild Fauna and
Flora) through proclamation No.14/1970;

The government has established an Environmental Protection Authority, and this Authority is
designated as focal point for the implementation of the conventions. -

Administration Framework for the Implementation the Studies

The Institutional Framework for the ESIA is given in section 8 in detail. In addition to the
Federal and Regional level institutions described in section 8, the woreda administration
plays critical role in the implementation of the RAP. At Woreda and Kebele level different
committees including Resettlement, Valuation Committee and Grievance Redress committee
are established in each of the woredas traversed by the project, whose roles could be
summarized as below.

Resettlement Committee: The committee has responsibilities of planning, coordinating and
monitoring of compensation payments and relocation activities. Property Valuation
Committee: The property valuation committee has the responsibility of preparing valuation
and cost estimates for affected properties and assets as per FDRE proclamation 135/2007,
list down all PAPs, registration of assets and properties; and shall establish unit rates, taking
into account, Proclamation 455/2005 and councils of Ministers regulation 135/ 2007.
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Grievance Redress committee: the Grievance redress committee is responsible to redress
the grievances of the PAPs and ensure the procedures for compensation and valuation are
done in accordance to the laws.

Woreda Administration: Finally the Woreda Administration coordinates the valuation
process, establish resettiement and property valuation committees and facilitate
compensation for PAP, provide land for land compensation, facilitate the relocation sites and
the restoration of services, and maintain data of properties removed from expropriated land.
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INSTITUTIONAL ARRANGEMENT AND CAPACITIES WITHIN
ETHIOPIAN

The institutions responsible to ensure implementation of environmental public instruments at
Federal and Regional levels are key role players whilst sectoral institutions engaged in
development activities reinforce the efforts of the key institutions as partners to the key
institution. The key institutions devote their time fulitime to environmental matters, as they
were established for that purposes while sectoral institutions were established for other
purposes with limited environmental responsibilities. The later enhance the objectives of
environmental institutions by complying with the environmental objectives of the country in
the course of preparing and implementing their own projects.

Ethiopian Environmental Authority

The lead intuition for environmental and social issues at Federal level is the Ethiopian
Environmental Protection Authority (EPA), which was established on October 31 2002 by
Proclamation No. 295/2002. It is the Federal institutional arm entrusted with the widest
responsibilities on environmental protection. The Authority reports directly to the Prime
Minister and is responsible for:

= Preparation of environmental policies and laws and to ensure that these are
implemented.

= Preparation of directives and implementation of systems necessary for the evaluation
of the impact of projects on the environment.

= Preparation of environmental protection standards and implementation of directives
concerning soil, water and air.

= Preparation of recommendations regarding measures needed to protect the
environment.

= Enhancement of environmental awareness programs.
=  The conduct of studies on desertification and the coordination of efforts to combat it.

= |Implementation of international treaties concerning the environment to which Ethiopia
is a signatory.

= Provision of advice and technical support to the regions on the environmental matters.

The Proclamation no 295 gives the EPA the mandate to involve itself with all environmental
issues and projects that have a Federal, interregional and international scope. At present,
however, EPA has delegated its mandate concerning some sectors to elected sector
institutions. Hence the current powers of the EPA relate to coordination and monitoring
aspects.

In view of this delegation the EPA has gone through very important restructuring process.
Environmental Protection Authority (EPA) is headed and administered by a general director
and deputy general director who is answerable to the Prime Minister Office. The EPA is
reorganized into eight core line directorate and seven support directorates. The Core
directorates are listed below (refer Appendix 10 see the organ-gram of EPA).

1. Environmental State and Changes Preparation Program Directorate;
Environmental Systems Preparation Program Directorate
Environmental Standards Preparation Program Directorate;
Technology Transfer Program directorate;

Environmental Unit Program Directorate;

O kLN
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6. Awareness and Education program Directorate;
7. Monitoring and Evaluation Program Directorate; and
8. Financial System Program Directorate;
The Awareness and Education program Directorate attempts to integrate environment into

the education system of the country and develop awareness programs for all groups,
organizations and institutions at all levels.

The Environmental Systems Preparation Program Directorate develops policy, Laws and
directives as related to environmental protection and management.

The Environmental Standards Preparation Program Directorate is responsible in developing
standards, guidelines, implementation of international agreements, conduct environmental
audits of industries, preparation of project documents in the control of poliutions.

The Environmental Unit Program Directorate is responsible in evaluating development
projects for their Environmental and Social Impact Assessment reports, provide training to
regional environmental protection units, Non-governmental organization and other
institutions and develop guidelines. ‘

The regional environmental coordination service is responsible for all environmental matters
of the region in question like sending EPA developed guidelines, newly developed
proclamation papers, deals with various correspondences, and prepare awareness materials
and ensure their dissemination.

The environmental information centre is responsible for creation of environmental networks,
provide training and manage environmental documentation.

The planning and programming service is responsible for managing projects, programs and
preparation of achievement reports on the quarterly and annual bases.

The organizational structures of the Environmental Protection Authority at the Federal level
are given in Appendix.

Regional Environmental Agencies

Proclamation No. 295/2002 empowers each Regional state to establish its own independent
environmental agency with the responsibilities to coordinate and follow-up the Regional
effort to ensure public participation in the decision making process, to play an active role in
coordinating the formulation, implementation, review and revision of regional conservation
strategies as well as to foster environmental monitoring, and protection and regulation. The
Regions that are directly associated with the Ethiopia-Kenya Power system Interconnection
are the Oromia and the SNNP Regional States and the zones and woredas situated along
the transmission line.

In general terms the regional and delegated environmental organ shall have the following
roles and responsibilities concerning the environment.

The regional EPAs formulate polices, strategies and laws pertinent to environmental
protection and they regulate and follow up the implementation including taking legal action
for breach of the law related to environmental protection.

In collaboration with concerned organs the regional EPAs determine compensation to a
person whose land holding has been expropriated for development works, regulate and
follow up the person to be rehabilitated.
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In addition to the above they prepare environmental standards and regulate such activities
pertaining to standards. They also take legal action on any individual who illegally utilize the
natural resources of the region and cause damages to them; Plan and implement the area to
be rehabilitated. Furthermore they regulate and ensure that any development body shall
conduct environmental impact assessment prior to project implementation.

Regulate the disposal of different pollutants and waste materials from factories, cities not to
pollute the environment and take or cause to be taken proper action if it caused any
damage;

Monitor damaging effects on habitats and diverse living organisms and take corrective
measures or cause to be corrected if so happened;

Regarding the natural resources they regulate and monitor any damaging effects and
regulate the movement of forest and wildlife products

They regional EPS also serve as custodian of the information collected, stored, analyzed at
their respective regions.

Environmental Protection Organ of SNNPR

The SNNPRS has its own environmental protection units organized under Bureau of
Agriculture and Natural Resources and Rural Land Administration (NRRLAS).

The Environmental Protection Process unit has two key teams namely, Environmental and
Social Impact Assessment and Pollution Control team, and Biodiversity and Environmental
Education team. The Environmental and Biodiversity Protection Department and the two
teams under it are responsible for ESIA evaluation of development project; prepare
guidelines on the application of EISA, providing advices for the control of wastes,
conservation of biodiversity as well as enhancement of environmental education. The
organizational structure of the Environmental unit is presented in Figure 8-1 below. Similar
Structure and Responsibilities exists at Zonal and woreda level.

Figure 8-1; Environmental Unit of SNNP
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Land Administration
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8.2.2 Environmental Protection Organ of Oromia

The Oromia Regional State has its Environmental Protection Core Process umit uder the
Oromia Land and Environmental Protection Bureau. The unit is organized into three
divisions, namely, Environment Impact Assessment Division, Environmental Pollution
Control Division and Environmental Education and Awareness Creation Division with
environmental experts under them to perform various environmental protection tasks. The
Environmental Protection Core Process is answerable to the Oromia Land and
environmental Protection Bureau (as in Figure 8-2).

Under the office there also support units like Planning and Programming Service, Manpower
and Property Administration Service, Finance and Budget Section, Audit Section and a
Legal Advisor (Figure 8-2).

The major tasks of the Office include, formulate policies, strategies and guidelines, regulate
the environmental damaging nature of development projects, initiate environmental laws,
undertake environmental auditing, collect and organize environmental data. These tasks are
shared among divisions based on the various skills, experiences and training.

The Organizational Structure of the Oromia Environmental Protection Office is given as
below. '

Figure 8-2: Organization Structure of Oromia Environmental Office
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8.1.3 Institutional Arrangements as per ‘Proclamation No.295/2002’

The Environmental Protection Organs Establishment Proclamation No. 295/2002 establishes
the institutional arrangements of the Federal Government to ensure the realization of the
objectives of the Constitution and the Environmental Policy of Ethiopia with respect to
environmentally sustainable management of economic and social development of the
country, both at federal and regional level.

The Proclamation directs every relevant sectoral agency of the Federal Government to set
up an environment unit as part of its organizational structure and also for each Regional
State to establish a Regional autonomous environmental agency. Apart from assigning
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specifically defined responsibilities to the Environmental Protection Authority the
Proclamation links the efforts of Regional states with that of the Authority by instructing the
Regional states to prepare and submit reports on the respective state of the environment
and sustainable development and submit them to the Authority.

The institutions are responsible to ensure implementation of environmental public
instruments at Federal and Regional levels and are key role players whilst sectoral
institutions that are engaged in development activities, reinforce the efforts of the key
institutions. The key institutions devote their time fully to environmental matters, as they
were established specifically for that purpose.

Sectors Delegated to some of the Mandates EPA

Five sectoral institutions that were established for purposes of their respective sectoral
development are currently, fully delegated by EPA for environmental impact assessment and
follow up in their respective sectors. The sectoral institutions that are delegated by EPA are
shown in the table below. As seen from the table environmental matters regarding
hydropower and transmission line is the responsibility of Ministry of Water and Energy (Table
8-1). The ESIA/RAP reports shall be evaluated by this organ and environmental clearance
shall be obtained from the same.

Table 8-1: Delegated Sector for ESIA

No Delegated Institutions Area of ESIA/RAP Responsibilities
1 Ministry of Water and Energy Water, Hydropower, Transmission Line, &
Energy

2 Ministry of Agriculture Agricultural Development

3 | Ministry of Mines Mineral Exploration and development

4 Ministry of Transport Transport related issues

5 | Ministry of Construction and Urban | Construction, Urban Development
Development

Ministry of Water and Energy

The Ministry of Water and Energy will ensure the objectives set by EPA whether or not
environmental and social impact assessment studies comply with the environmental
objectives of the country in the course of preparing and implementing development projects.

The MoWE is responsible for works of water and Energy at federal level. Major
responsibilities, among others, are summarized as follows (as relating to the environmental
matters), See also Figure 8-3. ‘
1. Based on government policy, develop sectoral policy and strategy and follow up

the same when approved

2. Evaluate environmental impact assessment report and social development
project proposals; approve the documents and issue certificates to developers.

3. Follow up the operations of developers if they are in accordance to the obligation
and commitment of impact assessment study and take appropriate actions

4. Study and suggest improvement for environmental and social impact assessment
issued policies, proclamations, regulations, strategies, programs, plans, and
standards; follow up their implementations
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5. In cooperation with responsible organs coordinate compensation, resettlement
and public involvement relating to the mandated. Follow up social development
program operate as per EPA guidelines and make sure that compensation is
paid as per agreement and follow up sustainability of the development

6. Ensure that the certificate issued by the Ministry with regard to the environmental
impact assessment is executed as per the guidelines and ensure all obligations
are correctly met by the developers

7. Give awareness training to stakeholders and follow up impacts of the training

8. Coordinate that data base of the stakeholders are stored and disseminated to
users properly

Figure 8-3: Simplified Structure of MOWE just showing the Environment Unit

‘ Minister of Water & Enery

State Minister

State Ministar

Environmental Impactt
Assessment & Social
Develapment Office

7.4.2 EEPCo’s Organizational Structure/Framework

The Ethiopian Electric Power Corporation (EEPCo) is a government-owned vertically
integrated utility with a staff of over 12,500. In Ethiopia, it is the only company active in grid-
based generation, transmission and distribution.

EEPCo owns and operates power plants (mostly hydropower) with a total installed capacity
of over 2000 MW in two separate supply systems: the Interconnected System and the Self-
Contained System.

EEPCo is, institutionally accountable to the Ministry of Water and Energy, and
orgamzatlonally it is led by a Board of Directors. See Appendix 10 for the details of the
organizational structure of EPPCo.

EEPCo’s Project Implementation Unit (PIU) or Ethiopia-Kenya Interconnector Project Office
respectively is responsible for the overall project coordination between all involved parties.

Environmental Monitoring Unit of EEPCo

EEPCo’s until very recently had Environmental Monitoring Unit (EMU) which was
responsible for addressing major environmental and social issues in the utility’s development
works to ensure the power generation, transmission and distribution services are
environmentally and socially sound and sustainable.
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This unit is now dismantled and about 6 professionals are working as experts of
environmental matters under the Power System Planning Team. This arrangement seems in
contradiction to the law (Proclamation No. 295/2002- a proclamation provided for the
establishment of environmental protection organ) which stipulates the establishment of
strong unit. .

Joint Project Coordination Unit _

Ethiopia-Kenya Power System Interconnection Project has Joint Project Coordination Unit
consisting of PIU for EEPCo and PIU for KETRACO. Under PIU ESIA Expert was envisaged
as seen in the Project Implementation Structure in Figure 8-4 below.
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Figure 8-4: Project Implementation Structure of Ethiopia-Kenya Power System
Interconnection Project
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Despite the planed environmental expert envisaged in the structure, qualified staff could not
be hired as planned. The reason for that is lack of professionals in the market to be
employed on the salary scale of the Corporation. Due to that the position is vacant to these
days.

Regarding ESIA and RAP relevant themes, EEPCo’s environmental unit and PIU both have
a major role in the coordination, facilitation and implementation of the ESIA/RAP as they
operate project-related at federal and regional level. The environmental Unit and PIU are
responsible for;

¢ coordination of preparation and implementation of the ESIA/RAP,

e monitoring of adverse environmental and social impacts,

e monitoring of compliance of contractors with the technical specifications as stated in
the contract agreement
EEPCo already has experience and practice in this field, as their hydropower projects
necessitated preparation of ESIA and RAP. Unless the Environmental Unit is reinstated and
PIU employed ESIA expert, it is hard to imagine implementation of environmental issues
contained in the studies will be effective.

Agencies responsible for Monitoring and related activities

Organizations responsible for the implementation of the RAP, ESIA or the ESMP
respectively operate at Federal and Regional Government level. At the Federal level EEPCo
and Ministry of Finance and Economic Development (MoFED) are playing significant roles.
The Ethiopia-Kenya Interconnector Project Office is responsible to carry out the coordination
work among the different actors at federal level in consultation with the MoFED.

At regional level (Oromia & SNNP), the environmental protection unit and other organs will
mainly play a monitoring role; while EMU (assuming it will be reinstated as before)/PIU will
have mainly the responsibility for implementation of this ESIA/ESMP in close cooperation
with the woreda administration.

According to the Constitution of FDRE, the Regional States are established on the basis of
ethnicity and language, which is also applicable for district administrations. Each concerned
administration is governed by its own elected council. The woreda council is similar to that of
the Federal Parliament in its structure, and appoints the executive committee which is
responsible to run the day to day activities of the woreda pertinent to environmental matters.

The following Table 8-2 shows organizations that will have the role and responsibility at
federal and regional level.
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Table 8-2: Other Stakeholder - Institutions/stakeholders

Organizations involved Responsibility
SNNPRS and Oromia Facilitate the construction of the transmission line by
Regional Governments informing the zonal and woreda authorities to provide the
: necessary support and cooperation for its smooth
implementation

SNNPRS and Oromia EPA Monitor that appropriate mitigation measures are adopted
concerning the adverse environmental and social impacts
created by the construction works.

Woreda Administration Coordinate the whole resettlement issue, facilitate
Offices compensation for PAP, and facilitate land for land

: compensation, facilitate the relocation sites and the
restoration of services.

Municipalities Identify land for the relocation of PAP and provide support
in restoration; and provide special attention and support
for the disabled, sick, elderly and female headed
households (vulnerable groups)

Woreda Agriculture and Rural | Coordination and support of PAP and preparation of cost
Development Office estimates

Kebele Administrations Provide advice on the fairness in relocation process and
valuation of compensation and coordinate on the support
to be made for vulnerable groups

Representatives of Represent PAPs in all meetings and discussions held with

PAP the woreda administration, compensation committee and
Ethiopia-Kenya Project Office.

Local NGOs Local NGOs operating in the project area or in the region

will be responsible to monitor the implementation of the
RAP, but may also report their observation regarding
environmental issues.

Representatives of PAP Represent PAPs in all meetings and discussions held
with the woreda administration, compensation committee
and Ethiopia-Kenya Project Office.

Local NGOs Local NGOs operating in the project area or in the region
' will be responsible to monitor the implementation of the
RAP, but may also report their observation regarding
environmental issues. '

8.1.5 Institutional Capacities at Federal and Regional and lower administrative
levels

At present, major capacity problem facing the institutions at all level of administration is the
lack of qualified manpower in desired number. If we take the environmental unit of MoWE,
about 9 professional and 3 support staff was envisioned in the structure. Even though the
unit has made more than a year since its establishment, only 3 professionals and 1 support
staff were employed due to lack qualified staff in the market. This means less than 30 % of
the staff are currently available for the job. At regional, zonal and woreda level the situation
is even worse.

On top of that manpower attrition rate in the sector is very high. The reasons for the problem,
as per the discussions with key persons, include lack of incentives negative and positives,
non conducive working environment, and lack of adequate facilities.

Salary scale and lack of career development structure in many government organizations
are number one causes of the problem cited above.
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Facilities such as computers, vehicles are also in short supply to perform the works of the
institutions particularly true at the zonal and woreda level of administration.

In particular the capacity of environmental unit of EEPCo is much worse than other
institutions mentioned above. The unit lack sufficient manpower, proper organizational
arrangement and lack incentives to operate optimally. The situation in the PIU of the Project
is the same. Much enhancement in manpower and other is necessary for the success of the
project.

Private sector institutions such as consultants and contractors could be considered better
than governments but still inadequate in term of manpower and facilities.

On top of the above requirements for smooth functioning of implementation of the study
Organizational and institutional enhancement is vital. This is particularly true concerning
EEPCo.

Re-establishing and strengthening of EEPCO’s environmental Team

EEPCo is a sole public utility entrusted with generation, transmission and distribution of
eclectic power across the entire nation in Ethiopia. It also carries out development projects in
the electric sector in the country. Currently it is undertaking huge number of projects.

The laws of the FDRE necessitate, in all project development efforts proponents such as
EEPCo are required to:

1. “... an environmental impact assessment, identify the likely adverse impacts of his
project, incorporated the means of their prevention or containment, and submit to the
Authority or the relevant regional environmental agency the environmental impact
study report together with the documents determined as necessary by the Authority
or the relevant regional environmental agency.”

2. “... shall ensure that the environmental impact of his project is conducted and the
environmental impact study report prepared by experts that meet the requirements
specified under any directive issued by the Authority.’

In view of that EEPCo is required by law to incorporate environmental and social impact
assessment and resettlement action plan. The aim is to carry out development in a
sustainable manner. Normally EEPCo either outsource the ESIA and RAP studies or
undertake using own force.

The law also requires EEPCo to establish its own environmental unit. Proclamation No
295/2002 environmental and social issues are mandatory to incorporate in the project
development. Pursuant to this proclamation, each relevant government organization shall
establish under it an environmental unit with the responsibility to ensure that its activities are
being carried out in a manner which is compatible with the environmental law and obligations
emanating there from. Similarly, the proclamation entrusts environmental organs to be
established by the regions with extensive mandates that enables the coordination of
environmental activities, avoids duplication and improves the dissemination of environmental
information.

According to Proclamation No. 295/2002- a proclamation provided for the establishment of

environmental protection organ, it is mandatory sectoral agencies to set up environmental
organ in the institution and the provision runs as:

“‘Every competent agency shall establish or designate an environmental unit that
shall be responsible for coordination and follow-up so that the activities of the
competent agency are in harmony with this Proclamation and with other
environmental protection requirements.”
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In line with those requirements it is crucial to establish a strong environmental arm within the
EEPCo. Previously EEPCo had Environmental Management Unit which is believed to have
assisted the utility to sustain development in the corporation by ensuring ESIA and RAP
studies are conducted as per the law. Currently this unit has been dismantled as a unit but
maintaining some experts under the Power System Planning Team. There is a need for
strengthening the unit institutionally and organizationally

Therefore we strongly recommend independent unit as ‘Environmental and Social
Management and Monitoring Team' (ESMMT) accountable to Corporate Planning with the
following roles and responsibilities. Proposed Organizational Structure of the ESMU is
presented in Figure 8-5

Roles and Responsibilities of the ESMMT

e Ensure and facilitate the integration of environmental and social concern into power
projects;

e Conduct or supervise environmental and social impact assessment report for all
projects of EEPCo;

e Undertake environmental and social impact assessment studies for projects that are
not outsourced to external consultants;

e Give training on ESIA, RAP and related subjects to projects personnel and affected
communities; -

e Monitor and follow up construction activities of power projects are undertaken as per
the ESIA study conducted for the project;

e Lead and monitor the implementation of the RAP during resettlement and post
resettlement period,;

e In collaboration with other concerned oversee and monitor the preparation and
implementation of Resettlement Action Plan (RAP) carried out as planned,;

e Based on national and international requirements, draft EEPCO's environmental and
Social Policy and Guidelines as well as Procedures for approval by the Corporation;

e Prepare Resettlement policy and Environmental and Social Management
Frameworks for power projects.

e Prepare environmental and social clauses in the ESIA for power projects and ensure
that the clauses are incorporated.

e Provide advice and support on envircnmental and social issues of power projects
undertaken by EEPCo.

e Ensure that contract documents for the construction of power projects meet the
national as well as international social and environmental standards.

e Ensure EEPCO's projects have environmental and social monitoring plan.

e Ensure and monitor the proper handling and disposal of harmful chemicals in
operational activities of the Corporation.

e Prepare project mohitoring plan and checklists for individual projects.
e Collect data concerning ESIA, RAP and other environmental related information;
e Analyze, and store the raw and processed data for future use;

e Disseminate the environmental data and information at its custodianship to
appropriate body and individual as per the policy of the Corporation

e Perform other related activities.
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Figure 8-5: Proposed Structure of the ESMMT
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Training Requirement

EEPCo has some experts knowledgeable about the Environmental Procedures, Laws and
Guidelines they need however long term training to cop up with all environmental issues in
the sector. In addition to that continuous refresher courses are important to update the team
the current issues with regard to the environment and social matters.

Strengthening of Ministry of Water and Energy

The environmental unit of MOWE is already in place. The only problem currently is
availability of qualified manpower from the market. The problem is the salary scale allocated
for each professional which is less than the market salary. The professionals planned are
assumed adequate for the time being but they have to be engaged (hired).

It is recommended to device salary mechanism that would attract professionals from the
market.

Strengthening of environmental organ at Woreda level

The woreda environmental organs need assistance in training and equipment. Their
problems vary across the project woredas. Realistic proposal of capacity building requires
additional studies with regard existing manpower and level of qualification, facilities and
identification existing gaps.
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BASELINE CONDITION OF ETHIOPIA

Background

The baseline information was compiled from secondary and primary data obtained from the
project area.

Primary data are those collected during the natural resource and socio-economic
assessment field surveys, and through consultations with officials and local experts.
Consultations with local people were made to gather relevant information, with emphasis on
local interests and problems. The expert team had a series of planning meetings both in
Addis Ababa and in the field to clear doubts and create common understandings of the
assignment at hand.

At the Federal level, they met people of relevant government offices and talked to the heads,
teams and experts of the relevant regional offices at regional level.

The field visit study started with acquiring relevant available information and mobilization of
the study team. The team consisted of an environmental, biodiversity and social science
experts and spent about 15 days in the field studying the project area.

The field survey was conducted a few weeks later along the route that had been adjusted to
avoid environmental hotspot areas and to reduce to a minimum any negative socio-
economic impact of the affected households and communities. During the second trip data
collection was undertaken targeted on leaders, communities, NGOs and other stakeholders.

The Environmental and Social Impact Assessment and Resettlement Action Plan of the
Ethiopia-Kenya Power Systems Interconnection Study Project originally has been submitted
by Fichtner in 2009 in collaboration with Tropics/Gama.

The Ethiopian part of the Project covered the areés between Soddo and Kenyan Border.
Through the review process with EEPCO and the donors, a consensus was reached that the
previous route suggested by Fichtner was the preferred option as discussed in section...
above.

The environmental and social condition of the route line was reviewed the comments given
by the stakeholders and incorporated the new data and information collect in this study. The
baseline data has changed considerably due to the modification of the route line A/C and the
updating efforts undertaken. In this section the baseline currently assessed are discussed
below.
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Physical Environment
Topography

The routing starts at an altitude at about 1950 m at Sodo Gantry Centre, where the
substation will be build. The altitude decreases from there on, until it reaches Konso Special
Woreda at 1270 masl. Then it gradually increases to 2035 m north of Yabello, and
decreases to 1900 m at Mega (with lower altitudes in between). The area from Mega
onwards decreases up to 965 m at Megado. The land setting of the route line varies
between flatter areas and through undulating hills and gentle slopes.

Geology

Precambrian rocks with ages of over 600 million years are the oldest types of rocks in the
country and form the basement on which younger formations lie. The Precambrian includes
a wide variety of sedimentary, volcanic and intrusive rocks that have been metamorphosed
to varying degrees. In the southern and western parts of the country where they are
predominantly granites and gneisses, they have been more strongly metamorphosed than
their counterparts in the north.

Based on the information obtained from the Geological Map of Ethiopia (ETHIOPIAN
MAPPING AGENCY, 1998), the area from Sodo to Mega to Megado is mainly of

Precambrian origin.
Soils

The soil along the route varies with the topography. In the higher aititude where there is
intensive cultivation, the soil is predominantly blackish clay with stone mulches. The soil is
not very vulnerable to erosion, and as a result no serious gully formations were observed.
The soil between Soddo and the Kenyan border varies between Nitosols, Lithosols,
Fluvisols, Luvisols and Xerosols (ETHIOPIAN MAPPING AGENCY, 1988). As seen in the
figure below the most dominant soil type of soil are shown in Figure 9-1below. (1) red soil
around bend 3 & 4. (2) Brownish fertile soil is observed at. Bend 10, in Mirab Abay at-Birbir,
Kola Mudatho Wereda, (3) Agricultural farm. Black cotton soils are dominant near Mega Hill,
close to Bend 65. (4) In Yabello most of the line is characterlzed by sandy soil (19 km
Yabello to Mega + 3 km to west). _

Figure 9-1: Various type of soil along the Line Route

1) Red Soil between. Bends 3 and 4 (2) Brownish fertile soil in Mirab Abay

(3) Black cotton soils (4) SanclLSOII Yabello J
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Climate

The variation in altitude is the primary cause of variation in climate in Ethiopia, as elsewhere
in the tropics; the lower the altitude the higher the temperature. The rainfall in the study area
also varies.

According to DANIEL GAMACHU (1977), the localities in the route belong to Type | and ype
Il rainfall regimes. Type | rainfall regime is characterized by one rainy season and can be
categorised in eight rainfall regimes. The areas in the route include the highlands of Gamo
Gofa and northern Sidamo (including Sodo) and the Lakes Region (including Arbaminch)
and areas a little bit beyond belong to Type IB regime. In this regime, the area generally
experiences nine rainy months (January to October), comprising of small rains (January and
September) and the big rains from March to August and in October.

Type |l rainfall regime is characterized by having two rainy periods. The route areas between
Konso to the Kenyan border belong to Type IIA, areas in southern Gamo Gofa and South
West Sidamo (including Mega and Yabello), are characterized by eight rainy months from
February to July and in September and October. High concentration of rainfall is in April.

In the SNNPR, 116 meteorological stations are recording climate data, but none in the
Oromia region. Eighteen stations record temperature, rainfall, humidity, sunshine, thirty two
stations record temperature and rainfall, sixty six stations record only rainfall and two
stations record all weather elements and are receiving satellite data.

According the obtained information from Awassa and Arba Minch meteorological stations,
there is a lot of variation in the recording of weather conditions for the project region.

Surface and Groundwater Resources

There are several perennial and intermittent rivers and streams draining the study areas.
According to topographical maps, 49 will be crossed by the Project (Map 9-1). )

These watercourses are usually the source of water supply for human, domestic animal
consumption and other uses, such as cleaning, bathing, and recreation (swimming).
Therefore, care should be taken to not to disturb or pollute the bank vegetation alongside
and the water quality of these rivers and streams.
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Map 9-1: Overview Map Locations River Crossings
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9.3 Biological Environment
9.3.1 Vegetation

The environmental baseline information of the transmission line will be described from North
to South by dividing the route line into three parts:

e Sodo gantry center to bend 21 (Sodo to Arba Minch),

e bend 23 (Nechisar of Arba Minch) to bend 48 (Birindar of Borena Zone),

o bend 49 (Brindar of Borena Zone) to bend 66 (last bend) Kenyan border.

See Figure 9-1 showing all bends and Figure 9-2 showing the bends with vegetation.

The remarks on endemic species for the Gantry Centers and bends and the list of all plant
species encountered during the field study is shown in Appendix 6.

Shortly described, the route line between Sodo towards the Kenyan Border passes through
various ecosystems that are inhabited by four vegetation types such as

e Dry Evergreen Afromontane and Grassland,
e Acacia-Commiphora Woodland,

e Combretum-Terminalia Woodland, and

¢ Riverine Vegetation.

The transmission line starts from Sodo, passes through the localities of Arba Minch and
Konso. These localities are mainly cultivating crops like pulses (maize, and sorghum) and
fruit like avocado and mango and eucalyptus, interspersed with wild plants. The areas
between Konso to Mega to Megado are mainly covered with woodlands, occasionally with
some cultivated fields. The Sodo and Mega substations are both part of the Afromontane
grassland without much tree and shrub cover. A brief description of each vegetation type
traversed by the project is given in Map 9-2 below.
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Map 9-2: General vegetation of the preferred route line
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9.3.1.1 Dry Evergreen-Montane Forest and Grassland

in general, the Dry Evergreen Montane Forest and Grassland complex is inhabited by the
majority of the Ethiopian population and represents a zone of sedentary cereal-based mixed
agriculture for centuries. The forests have diminished due to human interference and
replaced by bush lands in most areas. The Dry Evergreen Montane Forest and Grassland
complex is also an ecosystem where livestock density is one of the highest in the country
and hence contributing to the destruction of the vegetation type.

The areas with Dry Afro-Montane Forest have canopies usually dominated by Podocarpus
falcatus with Juniperus procera as co-dominant, Croton macrostachyus, Ficus spp., Olea
europaea subsp. cuspidata, etc. There is usually a rather well developed stratum of small to
medium-sized trees. The ground cover is rich in ferns, grasses, sedges, and small
herbaceous dicotyledons. At the upper limit of this type of forest, between 3000 m and 3400
m, there is often a more open type of Woodland or Evergreen Bush Land with Erica arborea,
Gnidia glauca, Hagenia abyssinica, Hypericum revolutum, Jasminum stans, Myrica
salicifolia, Myrsine africana, Myrsine melanophléeos, Rosa abyssinica, and Nuxia congesta.

The areas with Afromontane Woodland, Wooded Grassland and Grassland include the
natural woodlands and wooded grasslands of the plateau with Acacia abyssinica, A. negrii,
A. pilispina, A. bavazanoi, A. montigena, etc. some of which are endemic to the Ethiopian
highlands. This vegetation type occurs either on well-drained sites or on areas with black
cotton soil, which may be flooded during the rains. It must be assumed that it has formed a
mosaic with the forests and evergreen bush land vegetation of the plateau before the
influence of man.
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The Dry Evergreen Afromontane Forest and Grassland vegetation type covers the area
between Sodo town, Yabello and Mega gantry center. The vegetation near Sodo consists of
mainly trees such as Acacia Abyssinica (Odoro in Welayta; Girar in Amharic), Albizia
gummifera, Allophylus abyssinicus, Arundinaraia alpina, Cordia africana (Mokota in Welayta;

Wanza in Amharic), Croton macrostachyus (Anka in Welayta; Bisana in am), Erythina brucei
(Boroto in Welayta; Korch in Amharic), Juniperus procera (Tida in Welayta; Tid in Amharic),
Olea europaea subsp. cuspidata,(Wegara in Welayta; Weira in Ambharic), Draceana
steudneri (Erala in Welayta) and Podocarpus falcatus (Ziga in Welayta; Zigba in am);
Pygeum africanum (Garye in Welayta; Tikur Enchet in Amharic). An examples of Dry
Evergreen Montane Forest in the Transmission line is seen close to Wolyita (Figure 9-2)

Figure 9-2: Representative Species of the Dry Evergreen Montane Forest Ecosystem
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Map 9-3: Overview Routing and Bends in Ethiopia
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9.3.1.2 Acacia-Commiphora Woodland

This vegetation type is characterized by drought resistant trees and shrubs, either deciduous
or with small, evergreen leaves. The trees and shrubs form an almost complete stratum and
include species of Acacia, Balanites, Commiphora, Capparis, Combretum and Terminalia.
But due to the small leaves in the tree and shrub layers, light penetrates to the ground,
which in turn often has a rich flora including species of Acalypha (Euphorbiaceae), Barleria
(Acanthaceae), Aerva (Amaranthaceae), geophytes of species of Chlorophytum
sp.(Anthericaceae), and succulents of Aloe species. Sometimes no trees are present, and in
such cases the vegetation should be referred to as Acacia-Commiphora bushland. This
vegetation type occurs in the lakes region south of Arbaminch, through Konso to the Kenyan
border. )

The characteristic endemic mammals include African Wild Ass, Grevy's Zebra and Black
- Rhinoceros. The endemic bird species in the ecosystem include the Abyssinian
Woodpecker, Yellow-fronted Parrot and Abyssinian Bush Crow.

The Acacia-Commiphora deciduous woodland is currently under strong environmental
stress. Extraction of fuel wood and charcoal for major towns in the country has increased the
rate of deforestation and natural resource depletion. The ever increasing of woodland
clearance for rain-fed agriculture and irrigation under takings further enhanced the
vulnerability of the ecosystem.

The three endemic mammals in this ecosystem, namely, the African Wild Ass, Grevy’s Zebra
and Black Rhinoceros are globally threatened. In addition to these, the endemics bird
species like the Abyssinian Woodpecker, Yellow-fronted Parrot and Abyssinian Bush Crow
and the near-endemics, Lappet-faced Vuiture, Imperial Eagle, Lesser Kestrel, Wattled
Crane, Abyssinian Bush Crow, White-tailed Swallow and Nechisar Night Jar are categorized
as vulnerable.

In the Transmission route line, Acacia-commiphora woodland is represented between Soddo
and Arbaminch at the lower parts of the mountains and most parts between Konso and
Yablello (Figure 9-3).

Figure 9-3: Acacia-Commiphora woodland (left); Konso-Yabello (right)
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9.3.1.3 Combretum-Terminalia Woodland vegetation

This vegetation type is characterized by small to moderate-sized trees with fairly large
deciduous leaves. These include Boswellia papyrifera, Anogeissus leiocarpus and
Stereospermum kunthianum and species of Terminalia, Combretum and Lannea. The solid-
stemmed lowland bamboo Oxytenanthera abyssinica is prominent in river valleys and locally
on the escarpment of western Ethiopia. The ground cover is a tall stratum of perennial
grasses (Poaceae), including species of Cymbopogon, Hyparrhenia, Echinochloa, Sorghum
and Pennisetum.

The vegetation type includes also animal species that also occur in the Acacia-Commiphora
woodland. The characteristic mammals include Common Eland, Bush Elephant, African Wild
Dog, Leopard, Grevy’s Zebra, Black Rhinocéros and Roan Antelope. The characteristic bird
species include Lappet-faced Vulture, Lesser Kestrel, Stanely’s Bustard, Crowned Crane,
Griffon Vulture, European Sparrow Hawk, Long-toad Lapwing, Lizard Buzzard, Brown Parrot
and Levaillant's Cuckoo.

Combretum-Terminalia woodland also occurs as a comparatively narrow zone in Central and
Eastern Ethiopia between the Acacia-Commiphora woodland and bushland and the
vegetation on the plateau. However

The soil erosion rate in this vegetation typeis very high especially at the onset of rains. This
ecosystem generally occurs on rockier sandy soils (Beals, 1968, Tesfaye Awas et al., 2001).

The area has been deforested in recent years because of indiscriminate fire, which removes
huge amount of biomass, intensification of agricultural activity and extraction for the supply
of construction, fuel wood and charcoal for the major towns and cities (Anonymous, 1992).
Soil erosion at the beginning of the rainy season was aggravated by fire since it removes soil
cover.

Examples of Combretum-Terminalia Woodland Ecosystem in the Transmission
line

The Combretum — Terminalia woodland vegetation type (Figure 9-4) covers the area west of
Wolayita Soodo at around Bend 9, 9km from Soddo towards Arbaminch. It consists of
mainly trees such as Anogeissus leiocarpa. Thus the area hosts a diversity of unique flora
Combretum collinum, Combretum adenogonium, Entada africana, Erythrina abyssinica,
Combretum molle, Stereospermum kunthianum. The shrub layer includes Grewia mollis,
Maytenus sengelensis, etc. There are also a number of herbaceous plants mainly members
of the Family Acanthaceae.

Figure 9-4: The Combretum-Terminalia Woodland Vegetation Type (Left); Combretum
Adenogonium Right
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9.3.1.4Riparian and Swamp vegetation
This vegetation type consists of at least two physiognomically different types, riverine and
riparian forest (Figure 9-5) with typical trees in riverine forest such as Acacia polyacantha,
Breonadia salicina, Phoenix reclinata, Sapium ellipticum, and Tamarindus indica and open,
almost treeless vegetation near Lakes Abaya and Chamo (Figure 9-6).

This vegetation type is characterized by having typical trees in reverie forest including Celtis
africana, Ficus sycomorus, Mimusops kummel (Sapotaceae), etc. The reverie and riparian
forest vegetation of the study area is very variable, and the floristic composition is dependent
on altitude and geographical location. Common tree species in these forests are species of
Ficus spp, Celtia africana, Lepisanthes senegalensis, Salix spp., Trichilia emetica, Diospyros
mespiliformis, Mimusops kummel, Syzygium guinnnense, Tamarindus indica, Acacia albida,
Tamarix nilotica, Breonadia salicifolia, and Phoenix reclinata. There is often a shrub layer,
and lianas and vascular epiphytes occur. The ground cover includes grasses, ferns, and a
few herbaceous dicotyledons.

The riparian vegetation close to larger lakes may include Acacia Albida, species of Ficus,
Phoenix reclinata and Aeschynomene elaphroxylon.

The characteristic mammal species of this ecosystem include Hippopotamus,
NileLechwe,Common Waterbuck and Bush Elephant. The ecosystem is also home for
endemic and near-endemic aquatic birds such as Spot-breasted Plover, Blue-winged Goose
and Rouget’s Rail. The habitat is also used by considerable species of reptiles such as the
Nile crocodile. Examples of Riparian and Swamp vegetation in the transmission line is
shown in figure 9-5.

_ Figure 9-5: Amessa River, Riverine vegetation close to Bend 8

Figure 9-6: Lake Abaya (in part), looking from mountain ridge
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Fauna
Wildlife other than Birds

Several species of large wild animals have been reported from the area (Appendix).
However encounter with large mammals during the present field study was very rare. This is
not a surprise since there has always been an ongoing conflict between wildlife conservation
and increasing demand on land for agricultural and livestock development in the areas from
Soddo-Arbaminch-Konso and a little bit beyond. These growing and ongoing conflicts must
be seen within the context of the levels of chronic poverty, which existed and still exists
throughout Ethiopia, especially rural Ethiopia. Wildlife cannot survive if it constantly has to
compete with human interest in the form of cultivation and livestock raising that invariably
cause wildlife habitat destruction in Ethiopia. The study area is no exception to this process.
The areas past Konso to Yabello-Mega-Kenyan border have some intact woodland
ecosystems which harbors various wild animals.

Birds

There are two important conservation areas along the Transmission route; the Nech Sar
National Park and the Yabello wildlife Sanctuary

Yabello Sanctuary

The Ethiopian Wildlife and Natural History Society (EWHNS) have identified important bird
areas in the Yabello Woreda.

The woreda includes the Yabello Sanctuary, although not clearly demarcated, it stretches
from 10 km east on the main Addis-Moyale road and north of the Yabello-Arero road.

The Yabello sanctuary is designated as an important protected area for two globally
threatened species, White-tailed Swallow and Abyssinian Bush Crow. The two species
belong to the Southern Ethiopian Highland endemic. In addition, according to an old record,
another threatened species, the Taita Falcon was recorded from Yabello in the 1940’s. The
Important Bird Area Project had identified about 210 bird species (EWNHS, 1996).

Nechsar National Park

The Park is found in the Southern Nations, Nationalities and Peoples Regional State
(SNNPR), west of Arbaminch town. The range of altitude of the Park is between 1108 m at
the shore of Lake Chamo to about 1650 on Mt Kalia on the North East part of the Park. The
Park includes Acacia-Commiphora woodland, part of the Abaya and Chamo Lakes and their
shore lines.

The importance of the Park is due to the presence of restricted-range endemic species,
Nechsar Nightjar. In addition in the Park there are three globally threatened species (Lesse
Kestrel, Pallid Harrier and Lesser Flamingo) and about 25 species known from Somali—
Masai biome. The list of bird species that occur in the area are listed in Appendix.

The establishment of the Nechsar National park was mainly to protect the endemic
Swayne’s Hartebeest. There are about 37 mammal species in the Park, the prominent ones
being Burchell's Zebra, Grant’s gazelle, Greater Kudu, Leopard, Klipspringer, Crocodile,
Hippopotamus and African Wild Dogs (EWNHS, 1996).
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Baseline Information along the Line Corridoe on Biophysical
Environment between Soddo and Kenyan Border

The biophysical environment baseline information of the transmission line will be presented
by dividing the route line into three parts i.e. Soddo gantry center to bend 21 (Soddo to Arba
Minch), bend 23 (Nechsar of ArbaMinch) to bend 48 (Birindar of Borena Zone), bend 49
(Brindar of Borena Zone) to bend 66, last bend, Kenya boarder. In order to show the
diversity in vegetation in Flora (and when necessary the fauna), the format followed here is
to follow the transmission line and describe the various flora and fauna encountered and the
threats on them.

The Remarks on Endemic species for the Gantry Centers and. Bends is shown in Appendix
and the list of all plants species encountered during the reconnaissance Soddo-Kenya
Border is shown in Appendix.

The route line between Soodo — Kenya Border passes through various ecosystems that are
inhabited by four vegetation types such as Dry evergreen afromontane and grassland,
Acacia-Commiphora woodland, Combretum-Terminalia woodiand, and the riverine and
swamp vegetation. Brief description of each type is given as under

Dry evergreen afromontane and grassland

The dry evergreen afromontane forest and grass land vegetation type covers the area
between Soddo town,Yabello and mega gantry center

Soddo Gantry Centre

The altitude of the areas in the vicinity of Sodo Gantry Centre (6°564'28'"N 37°43'28"E)
ranges from 1960 m to 2060 m at Sodo town. The Gantry centre is located North East of
Bele and North West of Sodo (Figure 9-7). It is at about 17.5 km from Sodo Shell Station,
close to Bekele Molla Hotel, to Butjaira asphalt road and turn to the left at the sign board
showing “Wareza-Lasho Primary School (first cycle). Then, another one is located about 1
km westwards at 358941E, 763871N. (Figure 9-7).

Figure 9-7: Planned Wolayita substation with open overgrazed grassland

o, — -
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Bends 1 and 2

The Welayita Gantry centre and Bends 1 and 2 are degraded grassland with some
depauperate woody species, such as Carissa spinarum, Croton macrostachys, Maytenus
arbutifloia, Solanum incanum.

Figure 9-8: Shrubs on mounds (Welayita Soddo)

Not much mammals were observed in the area, but few bird species such as Cape Rook,
White-Necked Raven, Cattle Egret, Tawny Eaget, Temminicii Courser. See Figure 9-9.

Figure 9-9: White Egret (left), White-necked Raven and Cape Rook (right) Birds

Bend 3 :

At Bend 3, the area is mainly cultivated with various shrubs and fruit trees including
Avocado, species of Dioscorea (BOYE), Coffee (BUNNA), Manihot (MITA BOYE), Banana
(MUZ), Rhamnus (GESHO), other trees such as Eucalyptus. There are also wild species
such as Cordia africana, Croton macrostachyus, Erythrina brucei (endemic), Olea europaea
subsp. cuspidata, Podocarpus falcatus, Vernonoia aculifera, etc. in the area. There are no
endangered species in the area, but cultivated crops like maize around Bend (Figure 9-10).

Figure 9-10: Bend 3 Mark, with maize and other fruit cultivations, Woja Kero kebele
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Bends 4, 5 and 6

Bends 4, 5 and 6 are similar to Bend 3 with mainly cultivated fields and eucalyptus
plantations. However, there are few isolated open grassland spaces that have got rare plant
species in the area. For example, an open area between Bends 3 and 4 (358398 E 759829
N) and 1916 m, with Eulophia and Nervillea (orchids), rare in the area. At about 8 km from
Sodo towards Arba Minch (361591E 750834N), at 1813 m altitude, between bends 5 and 6,
the Transmission line crosses the existing Sodo-Sawla 132 KV Transmission line.

Figure 9-11: Species of Dorstenia (Moraceae) (Left) and Nervillea (Orchidaceae)

At about 8 km from Sodo towards Arba Minch (361591E 750834N), at 1813 m altitude,
between bends 5 and 6, the Transmission Ime crosses the existing Sodo—SawIa 132 KV
Transmission line (Figure 9-12)

Figure 9-12: The T/L Crosses Soddo ~ Sauala 132 kv Transmission Line between Bend 5 & 6

Bend 8 '
The riverine vegetation of the study area (Figure 9-13) includes Ficus spp, Celtia africana, ,
Syzygium guinnnense, Acacia albida, and Phoenix reclinata.

Figure 9-13: Tebela to Arbaminch, Amessa River Riverine Vegetation
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Bend 9
The area around Bend 9 consists of Combretum-Terminalia Woodland.

Small to moderate-sized trees with fairly large deciduous leaves are characteristic for
Combretum-Terminalia vegetation. These include Anogeissus leiocarpus and
Stereospermum kunthianum and species of Terminalia, Combretum and Lannea. T. The
Combretum-Terminalia woodland also occurs as a comparatively narrow zone in the area
between the Acacia-Commiphora Woodland and Bushland

The Combretum — Terminalia woodland vegetation type covers the area west of Wolayta
Sodo at around Bend 9, 9 km from Sodo towards Arba Minch (Figure 9-14).

Figure 9-14: Combretum-Terminalia at Zefne Kebele, Boreda Woreda

Bend 10
This is an agricultural area as seen in Figure 9-15

Figure 9-15: Agricultural land at bend 10

Bend 11

Acacia-Commiphora woodland is found around Bend 11 (Figure 9-16). The Acacia-
Commiphora Woodland vegetation characterized by drought resistant trees and shrubs,
either deciduous, or with small, evergreen leaves. The trees and shrubs include species of
Acacia, Balanites, Commiphora, Capparis, Combretum and Terminalia. There is also a rich
flora including species of Acalypha (Euphorbiaceae), Barleria (Acanthaceae), Aerva
(Amaranthaceae), geophytes of species of Chlorophytum sp.(Anthericaceae), and
succulents of Aloe species.

The Acacia-Commiphora Deciduous Woodland is currently under strong environmental
stress. Extraction of fuel wood and charcoal for major towns in the country has increased the
rate of deforestation and natural resource depletion.
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Figure 9-16: Abandoned cotton farm with Acacia-Commiphora woodland

Bends 12 and 19. The bends cover cultivated areas and occasionally shrub lands (Figure 9-
17).

Figure 9-17: Omo Lante with banana and mango and Plantations (Left) and Transmission Line
Passing Later Close to Ridges Parallel to another Existing Transmission Line

Bends 22-23

Bend 22 (at Arba Minch). It is in a disturbed area possibly Acacia-Commiphora woodland.
There is Aloe ottalensis, an endemic species in the area. Otherwise the transmission line
passes through a flatter area on the higher parts of the escarpment above Arba Minch at
Sikela Gurba Kebele. The transmission line is about 800 m further from resident houses in
the area. '

Bend 23, is at about 2 km from Arba Minch towards Konso. The transmission line passes at
the foot hill of the mountain on flatter areas. The transmission line passes Lake Chamo and
Lake Abaya at a distance of at least 860 m or 900 m respectively from the RoW. Parts of
these lakes belong to the Nechisar National Park (Figures 9-18), as described in the
subsequent Chapter Protected Areas.
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Figure 9-18: Lake Chamo and Lake Abaya and Nech Sar Park

Bend 24-26
This is cultivated area mainly maize. The next bends are mainly dominated by Acacia-

Commiphora woodland (Figures 9-19).

Figure 9-19: Bend 24, Gidole Wereda, Cultivated Field with Maize (left); Acacia-Commipohra
Woodiand and Cultivated Banana Beneath the Foot of the Mountain (Right)

Bend 25
This is about 15 m parallel to existing line, Acacia Woodland.

Bends 31-34
These Bends 31-34 are mainly cultivated fields (Figure 9-20)
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Figure 9-20: Cultivated Field

Bends 36-37 .
These Bends pass close to Konso town that has cultural landscape and archeological sites.

The bends were at 5°17°59.6”"N and 37°27'56.3"E and 5°17’19.7’N and 37°27°44.1"E

respectively.

The second point visited as the eastern part of the Dara walled town is at 5°19'36.8”N and
37°27°'21.7"E at 1284 m. The third point visited is entrance gate to Idigle, adjacent to Dra, at
5°20'16.9"N and 37°27'05.5"E, 4 km from Karat town along the main road to Yabello. This
is the eastern border of the Idigle associated with Dara walled towns and surroundings.

The fourth point visited was 6 km on the main road close to Hoy-hoyo Mtn at 5°19'03.9"N
and 37°27’33.9"E at 1172 m. This is the buffer zone on the eastern part of the Dara walled

Towns.
The vegetation is Acacia-Commiphora woodland (Figure 31) close to Hoy-Hoyo the

eastern border of the walled towns) and common plants in the above points visited in
addition to sorghum cultivations include characteristic species, Acacia mellifera, Adenium
obesum, Aloe spp., Balanites aegyptiaca, Ximenia cafra, etc.

These bends are within Acacia-Commiphora woodland with endemic Aloe gilbertii subsp.
megalacanthoides and a near endemic Aloe pirottae and relatively rare orchids, Eulophia
petersii occur here (Figure 9-21).

Figure 9-21: Bend 36, Konso Wereda, 4.3 km from Konso to Yabello, Acacia-Commiphora
woodland with Aloe gilbertii subsp. megalacanthoides (left) and Aloe pirottae

(right)

Bend 40
Acacia — Commiphora Woodland with rare Grewia plagiophylla (Figure 9-22).
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Figure 9-22: Bend 40 Mark, Acacia-Commiphora woodland (left), with a rare Grewia
plagiophylia (right), Konso Wereda, 18 km from Konso to Yabello

Bend 43
The area occupies the best representative of the Acacia-Commiphora Woodland (Figure 9-

23).

Figure 9-23: Bend 43 (towards Mark from base to top), 57 km Konso to Yabello, Acacia-
Commiphora woodland vegetation

Bend 43

Dry Evergreen Montane Forest is found at Bend 43. It should be noted that at about 91 km
from Konso to Yabello, there is a thick Juniperus forest along the main road, 392829E
544819N at 1835 m. The routing of the transmission line avoided this part, which is
considered as positive. Thus the current routing (bend 53) is away from this Juniperus forest,
but it still affects the Dry Evergreen Montane Forest (Figure 9-24).

Figure 9-24: Bend and 53 Close to Konso, Dry evergreen montane Forest (Left),
Trachonanthus camphoratus (right) about 4 km Yabelio-Konso

X 3 .x‘ s Y
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Note: It should be noted that at about 91 km from Konso to yabello, there is a thick
Juniperus forest along the main road, 392829E 544819N at 1835 m. The transmission
line avoided this part, which is considered positive. Thus the current transmission line.
(bend 53) is away from this path, but it still affects the dry evergreen montane forest
which is not widespread in the area (Figure 9-25).

Figure 9-25: The Forest along the current road which is avoided

Bend 55-56

Bend 55 is a continuation of the Dry Evergreen Montane Forest, which is in a degraded
state at this location (Figure 9-26). In this bend, there is another endemic Aloe rugosifolia
(Figure 9-27).

Figure 9-26: Bend 55, Remnant forest (LEFT) with Ochna inermis (right) 1 km Yabello to Mega

Figure 9-27: Bend 56 (Aloe Rugosifolia, Endemic aloe)
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Bends 57, 58, 59, 60
The bends are covered with Acacia-Commiphora woodland (Figure 9-28).

Figure 9-28: This is Acacia-Commiphora woodland with a wood pecker bird

(Bend) Mega At this location, Afromontane Grassland is found, which is one of the sensitive
habitats with at least four endemic species, such as: Aloe rivae, Stachys argillicola subsp.
argillicola, Ipomoea hildebrandtii subsp. megaensis, Gladiolus borenensis. These species
occur in the Gantry Centre where it was planned to build the Mega substation, which now
will not be realized. ‘

In Fichtner report the area was given the following “Remark: This is one of the sensitive
habitats with at least four endemic species. These include: Aloe rivae, Stachys argillicola
ssp. argillicola, Ipomoea hildebrandtii ssp. megaensis, Gladiolus borenensis (Endemic
species) occur in the Gantry Centre where the main station is to be built, particularly if the
surface of the whole centre covered with tarmac (Figure 9-29).

Figure 9-29: Open Montane Grassland (left, Covered with Stachys Argillicola and Gladiolus
Borenensis (two of the Local Endemics Restricted to the Area)

Currently, the Bends are re-routed and the establishment of the Gantry centre is not part of
this project.

In the current field visit, the new bends are evaluated as follows (Figure).
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Map 9-4: Re-routed Transmission Lines between Mega and Border
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Old Bend New Bend
62,63 1
64 2,3,4,5

Mega town is at 4°03'36.2”N and 38°19'13.0"E; 1716 m
New Bend 1 (62 & 63).

Bend 1 is at 4°04’51.8"N and 38°17'29.2"E; 1927 m. About 3-4 km on the main Mega-
Yablello road and ca. 2 km to the left (Map 9-4).

It is part of the Dry Afromonatne forest and grassland vegetation type. It is on the western
side of the Mega Plateau, mainly grassland.

Figure 9-30: Bend 1 (62, 63) north of Mega (left and middie); near endemic Aloe rivae
(right)
S—
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There are also other characteristic species including Juniperus procera, Ipomoea jaeger,
Clutia abyssinica, and Osyris quadripartita,

Areas between Bends 62 and 65 (to the Kenyan border) are representing by Acacia-
Commiphora woodland. During the recent field visit to the area, the vegetation was too dry.

New Bend 2
Bend 2 represnting new Bend 64 is at 3°56'42.9”N and 38°15'27.2"E; 1518 m. It is about 19
km on the main Mega-Mega road and 15 km from New Bend 1.

It is part of the Acacia-Commiphora woodland (Figure 9-31).

Figure 9-31: Bend 2 Representing New Bend 62 (Left); Acacia-Commiphora Woodland (Right)
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The common species that occur near the bend include, Acacia drepanolobium, A. hockii,
A. seyal, A. tortilis, Acokanthera schimperi, Asparagus natalenis, Euphorbia polyacantha,
Grewia spp. and Pappea capensis,
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New Bend 3 (Bend 63).

Bend 3 is at 3956'10.0”N and 38°15'12.6”E; 1462 m. It is about 20 km on the main Mega-
Mega road and 1.1 km from New Bend 2.

It is part of the Acacia-Commiphora woodiand (Fig. 9-32).

Figure 9-32: Bend 3 representing new Bend 64(Left); Acacia-Commiphora woodland
(right)

The common species that occur near the bend mclude Acalypha fruticosa, Commiphora
schimperi, C. terebenthina and Ochna inermis,

New Bend 4 (Bend 64).

Bend 4 is at 3°55'24.9”N and 38%15'16.0"E; 1278 m. It is about 23 km on the main Mega-
Mega road and 1.4 km from New Bend 3.
It is part of the Acacia-Commiphora woodland (Figure 9-33).

Figure 9-33: Bend 4 Representing New Bend 64 (Left); Acacia-Commiphora Woodland (Right)

- - :
The common species that occur near the bend include, Acacia brevispica, Euphorbia

polyacantha, Grewia velutina and Lannea rivae,
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Bend 65

Bend 65 is at 3°51'53.4”N and 38°15'16.2"E; 931 m. It is about 32km from Mega. The
distance up to Megado is about 27 km from Mega. The bend is ¢. 5 km beyond Megado on
dry weather road and 6 km from New Bend 4.

It is part of the Acacia-Commiphora woodland (Figure 9-34).
The common species that occur near the bend include Acacia oerfota, Balanites rotundifolia,
Grewia erythraea and species of Commiphora.

Figure 9-34: Bend 65 (Left); Acacia-Commiphora Woodland (Right)

The characteristic:species that occur near this and the next bend (66) include, Acalypha
fruticosa, Commiphora schimperi, C. terebenthina and Ochna inermis,

Bend 65

This is the Bend at the Kenyan border.

It is part of the Acacia-Commiphora woodland. The common plants encountered in this end
include. The area is experiencing severe drought currently and most plants have died up.

This bend has a similar vegetation composition to Bend 64. The area covers between Bend
5 and the Kenyan border towards Turbi in Kenya.

Endemic Plant Species

A number of unique and endemic species are present along the transmission line. The most
important being all the Aloe species that are cited by the CITES Aloe checklist (2001). These
include Aloe calidophilla, A. gilbertii, subsp. megalacanthoides, A. pirottae, A. rugosifolia,
and A. secundiflora. Some of the endemic species, Aloe otallensis and A. pirottae, Aloe
gilbertii ssp. megalacanthoides and near endemics such as A. calidophila and A. rivae that
also occur in Kenya are not threatened. In addition these species would re-colonize the area
as these are succulent species that withstands environmental pressures (natural and
anthropogenic) once the transmission work is completed.

The Mega Gantry centre is known as an important habitat for restricted flora endemics such
as Ipomoea hildebrandtii subsp. megaensis, Gladiolus borenensis and Stachys argillicola.
Particularly Stachys argillicola is adapted to the black cotton soil in the Mega mountains. A
list of the species identified during the field trip is attached as Appendix. However, the Mega
gantry centre is not considered in this revised route.
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Wildlife

Several species of large wild animals have been reported from the protected areas in the
region, Nechisar National Park and Yabello Sanctuary. However observation of large
mammals during the field study was very rare. As there has always been an ongoing conflict

" between wildlife conservation and increasing demand on land for agricultural and livestock

development in the areas from Sodo — Arba Minch — Konso and a little bit beyond, such
observations were not expected. These growing and ongoing conflicts must be seen within
the context of the levels of chronic poverty, which existed and still exists throughout Ethiopia,
especially in rural areas. The invariably pressure of human interest on habitats and wildlife in
the form of cultivation and livestock raising causes wildlife habitat degradation and
destruction in Ethiopia. The study area is no exception to this process.

The areas past Konso in direction to Yabello via Mega towards the Kenyan border has some
intact woodland ecosystems which harbors various wild animals.

The characteristic mammals living in the Dry Evergreen-Montane Forest areas include the
Olive Baboon, Leopard, Serval, Bush Duiker and Mountain Nyala.

The characteristic birds include six endemic birds: Black-headed Siskin, Abyssinian Catbird,
Abyssinian Long claw, Abyssinian Woodpecker, Yellowfronted Parrot and Spot-breasted
Plover.

Characteristic and threatened mammals of Acacia-Commiphora Woodland are African Wild
Ass, and Grevy's Zebra. Endemic bird species occurring in Acacia-Commiphora Woodland
are Abyssinian Woodpecker, Yellow-fronted Parrot and Abyssinian Bush Crow. In addition to
these, near-endemic bird species like Lappet-faced Vulture, Imperial Eagle, Lesser Kestrel,
Wattled Crane, Abyssinian Bush Crow, White-tailed Swallow and Nechisar Night Jar are
categorized as vulnerable.

Some species living in Combretum-Terminalia Woodlands also occur in the Acacia-
Commiphora woodland. Typical mammals of Combretum-Terminalia Woodlands include
Common Eland, African Wild Dog, Greater and Lesser Kudu, Common Bushbuck, Ground
Squirrel, Abyssinian Genet, Oribi, Serval cat, Common Jackal, Leopard, Grevy's Zebra, and
Roan Antelope, which are categorized as threatened.

The characteristic bird species include Lappet-faced Vulture, Lesser Kestrel, Stanely's
Bustard, Crowned Crane, Griffon Vulture, European Sparrow Hawk, Long-toad Lapwing,
Lizard Buzzard, Brown Parrot and Levaillant’s Cuckoo, from which the first four species are
also categorized as threatened.

The characteristic mammal species of Riparian vegetation and the Lakes include
Hippopotamus and Common Waterbuck. This habitat is also home for reptiles such as the
Nile crocodile and endemic and near-endemic aquatic birds such as Spot-breasted Plover,
Blue-winged Goose and Rouget’s Rail.

Birds

Beside the already listed birds, Lesser Flamingo Phoeniconaias minor, Pallid Harrier Circus
macrourus, few individuals of Lesser Kestrel Falco naumanni and Pallid Harrier Circus
macrourus (all raptor species except Flamingo) are listed on the IBA Factsheet for the
Nechisar National Park, as winter or passage bird respectively. Though local experts were
interviewed, no further reliable information on flyways or migrating birds could be obtained,
as well as on number of observations, population and distribution of the birds listed for
Nechisar National Park.
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Areas of Ecological Importance

Protected Areas

National Forest Priority Areas

National Forest Priority Areas (NFPA) beginning of the 1980's. The intention for the
establishment of NFPAs was the development and protection of remaining natural forests,
allocation of available resources on these areas and introduction of integrated forest
management, with the purpose of developing self financing enterprises (Map 9-5).

Although most of these areas have a defined border, they are not yet gazetted or legally
registered, with the result that they have no administrative status.

This is also applicable for the area near Yabello and between Lake Abaya and Lake Chamo.
The Yabello NFPA is described as Dry Evergreen Montane Forest, but also as secondary
Juniperus forest. It is assumed, that it is an over aged, unproductive forest with a relatively
open canopy, with no or only low Juniperus regeneration (FAO COUNTRY PAPER).

Based on the field observations it is assumed that the Project would not affect this area,
though the exact location and boundary could not be obtained.

Borona Controlled Hunting Zone

No detailed information could be obtained for the Borona Controlled Hunting Zone, except
for the boundaries, location and IUCN category. The area is classified as IUCN category VI,
it is therefore a protected area with sustainable use of natural resources
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Map 9-5: Overview Map Protected Areas in Ethiopia
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Category VI protected areas conserve ecosystems and habitats, together with associated
cultural values and traditional natural resource management systems. They are generally
large, with most of the area in a natural condition, where a proportion is under sustainable
natural resource management and where low-level non-industrial use of natural resources
compatible with nature conservation is seen as one of the main aims of the area. The
primary objective of such areas is to protect natural ecosystems and use natural resources
sustainably, when conservation and sustainable use can be mutually beneficial (DUDLEY,
N., 2008). The impact assessment for this area will be covered by the impact assessment of
natural elements such as flora, fauna and habitats.

National Parks

Two areas of the IUCN Category Il (National Park) were identified in the region of the
Ethiopian project area, namely Nechisar National Park and Yabello Sanctuary.

Category |l protected areas are large natural or near natural areas set aside to protect large-
scale ecological processes, along with the complement of species and ecosystems
characteristic of the area, which also provide a foundation for environmentally and culturally
compatible spiritual, scientific, educational, recreational and visitor opportunities (DUDLEY,
N., 2008).

Nechisar National Park and Yabello Sanctuary also listed as Important Bird Area (IBA). IBAs
are key sites for conservation, often small enough to be conserved in their entirety and
already part of a protected-area network, such as national parks.

Nechisar National Park

The Park is located in the Southern Nations, Nationalities and Peoples Regional State
(SNNPR), East of Arba Minch town, at the eastern shores of Lake Abaya and Lake Chamo.
The range of altitude of the park is between 1108 m at the shore of Lake Chamo to about
1650 on Mount Kalia on the North East part of the park. The park includes Acacia-
Commiphora Woodland, parts of the Abaya and Chamo Lakes and their shore lines.

The establishment of the Nechisar National Park was mainly to protect the endemic
Swayne’s Hartebeest. The importance of the park is due to the presence of restricted-range
endemic species, e.g. Nechisar Nightjar. In addition, there are three globally threatened
species (Lesser Kestrel, Pallid Harrier and Lesser Flamingo) and about 25 species known
from Somali-Masai biome found in the park. According to the IBA factsheet, all bird species
are residents, except for Lesser Flamingo Phoeniconaias minor and Pallid Harrier Circus
macrourus. There are about 37 mammal species in the Park, such as Burchell's Zebra,
Grant's gazelle, Greater Kudu, Klipspringer, Crocodile and Hippopotamus.

The Nechisar National Park is located Easter of the RoW, with a distance of at least 7 km
between the proposed routing and the nearest park border. As the town Arba Minch lies
between the proposed routing and the park it is not expected that the Project WI|| have
effects on Nechisar National Park.

Yabello Sanctuary

Yabello Sanctuary is located 10 km east of Yabello town in the Borana Zone, with the
Yabello-Arero road passing through its southern part. Precise boundaries for this protected
area have not been set, but the area is estimated to be 250,000 ha. Most of the area is at
1,700 m, the topography is broken and varies between 1,430 and 2,000 m.

The Sanctuary was set up to afford protection to the endemic Swayne Hartbeest Alcelaphus
buselaphus swaynei (an Antelope species). Although designated as part of the official
protected-area system, very little has been done to develop the infrastructure of the
Sanctuary. Bird Life International identified the Yabello Sanctuary as IBA. According to the
IBA factsheet, all listed birds are residents. The common mammal species in the sanctuary
include Zebra, Greater and Lesser Kudu, and Gerenuk.
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Yabello Sanctuary is also located Eastern of the routing. As the boundaries of Yabello
Sanctuary are not defined yet, it is difficult to estimate the distance between the Project and
the Sanctuary. According to the IBA factsheet, the park is located 10 km east of Yabello

town. As the Project passes the town on its Western side, it is expected that the Project will

not influence the Sanctuary, as the town will increase the 10 km buffer between the Project
and Yabello Sanctuary.

Socioeconomic and Cultural Environment

The Ethiopia-Kenya Power System Interconnection Project covers a total of about 433 Km
distance transmission line route in Ethiopia. The line traverses the SNNP and Oromia
Regional States. It crosses three zones (Gamo Gofa, Wolayta and Segen) and 7 woredas
including Sodo Zuria, Humbo, Kindo Koyisha, Mirab Abaya, Arba Minch Zuria, Bonke,
Derashe and Konso of the SNNP Region. It also traverses the Borena Zone and three
woredas within the Zone (Yabello, Dire and Teltelle woredas).

The project Woredas in the two regions are characterized by a diverse agro ecological and
socio-economic conditions. The woredas in SNNP are intensively cultivated and densely
populated areas (154 people/km?) while the Borena Zone of Oromia is sparsely populated
(11 people / Km?) and less cultivated land. The population in Borena is pastoralists and agro
pastoralists where as the mainstay in area in SNNP are agriculture.

Administrative Framework
Demographic Features

Population

The population of the project Woredas adds is estimated at 1, 376,811. Out of this the
project woredas in SNNP accounted for 80 percent of the total Project woreda (1,099,8280)
people while the in Oromia the population accounted only 20 % of the Project Woreda
Population (276,983).

Hence overwhelming majority of the total people identified in the Project Woredas live in the
SNNP. The proportion of male and female population are evenly split; almost 50% are
female (see Table 9-1).

The total area of the project Wored is reported to be 32,955 km?. 78 percent of the project
woredas are located in Oromia Region (in three woredas of Borena Zone). Only 22 percent
of the land is located in SNNP (7 woredas in three zones in SNNP). 80 percent of the
population of the project woredas lives on this 22 percent of the project area.

According to 2007 census, the population of the two regions is estimated to grow at a rate of
2.9% per annum (the urban settlement grow at a rate of 4.8 while the rural population
increases by 2.8 % annually.

The average population density of the project area is 154 persons per square kilometers in
the case of SNNPRs and 11 persons per kilometer. square in the case of Oromia. A high
concentration of people is observed in Sodo Zuria woreda (437 persons per square
kilometer as compared to Dire and Teltelle Woredas (8 persons /Km? each). Overall average
population density along the transmission line is calculated as 42 km?.

The population density per square kilometer area ranges from 105 to 437 people per square
kilometers in the SNNPRs and between 8 to 21 people per square kilometers in the Oromia
Regional State. (See Table 9-1) showing the general demographic situation of the localities).
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Because the rote line tries avoid to urban settlements or high population concentration, most
people living along the project T/L are rural settlers (94 % of the project woreda population)
do not have adequate essential facilities and services such as road, health, water supply,
etc.

Figure 9-35: Traditional Costume of Borena Wopmen (left) Kebele assembly in Borena (right)
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Table 9-1: Population of the Project Woredas

Urban Total Rural Total Urban+Rural Total Area Pop
No| Zone Woreda  [Male [Female | Urban |[Male  [Female Rural |Male [Female | Woreda | (Km®) |Densit
SNNP 7
| 1] Sodo Zuria 0 0 0 86,912 89,813 176,725 86,912 89,813 176,725 404.35 437
2 Humbo 3,780 3,410 7,190 64,892 64,597 129,489 68,672 68,007 136,679 859.36 159
| 3 Wolayta|Kindo Koysha 3,842 3,743 7,585 51,942 54,495 106,437 55,685 58,238 113,923 526.31 217
uq Gamo |Mirab Abaya 3,374 3,341 6,715 37,494 37,610 75,104 40,868 40,951 81,819 631.1 130
5| Gofa [Arba Minch Zuria 0 0 0 89,299 89,441 178,740 89,299 89,441 178,740 967.7 185
7 Derashe 7,483 | 7,692 15,175 69,104 71,662 140,766 76,587 79,354 155,941 1487.4 105
8| Segen |Konso 5,753 5,084 10,837 | 117,778 | 127,386 245,164 | 123,531 132,470 256,001 2273.8 113
Total SNNP Woredas 24,232 | 23,270 47,502 | 517,421 | 535,004 | 1,052,425 | 541,554 | 558,274 1,099,828 | 7150.02 154
Oromia :
9 Yabello 10,508 | 10,432 20,940 47,556 46,876 94,431 58, 103 57,268 115,371 | 5343.53 21
E Dire 4,001 4,023 8,024 37,490 36,954 74,445 41,551 40,918 82,469 | 10317.18 8
11| Borena |Teltelle 3,729 3,765 7,495 36,082 35,566 71,648 40,691 38,452 79,143 | 10143.8 8
Total Oromoia Woreda 18,238 | 18220.99| 36,459 | 121,128 | 119,396 240,524 | 140,345 136,638 276,983 | 25804.51 11
Total Project Woreda 42,470 | 41,491 | 83,961 | 638,549 | 654,400 | 1,292,949 | 681,899 | 694,912 | 1,376,811 | 32,955 42
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9.5.2.2 Ethnic Group and Language

The people living in the project woredas are mainly from seven ethnic groups. These ethnic:
groups belong to Omotic, Cushetic, Semetic and Nilo Sahara linguistic families. The Cushitic
and the Omotic are the most popular and diversified groups. Table NN summarizes the
dominant ethnic groups in the project area. There are other minority ethnic groups living the
area including, Amhara, Gurage, Tigre, etc but they are in small number particularly in the
rural area where the line passes. The main languages spoken in the localities are Oromifa in
Oromia and several local languages in the SNNP part of the project that are shown in Table
9-2 below).

Table 9-2: Ethnic Group and Languages

No | Zone/Woreda Ethnic Group Language

1 | Wolayita Wolayita ‘Wolayitigna

2 Arba Minch Zuria | Zaeyse Zayzegna

3 Gamo Gofa Gamo & Gofa Gamugna & Gofigna
4 Derashe Derashe Mashiltara

g Konso Konso Konso

6 Borena Oromo ' Oromigna

9.5.2.3 Settlement

The Transmission Line traverses mainly through rural the settlement of the Woredas
mentioned earlier. These settlements are characterized by a traditional life style engaged in
backward agricultural practices including crop production and livestock rearing.

The houses are scattered family dwellings made up of mostly thatched roof and sometimes
corrugated iron with wood wall plastered with mud in most parts of the project area. The
settlements are isolated villages on varied terrain particularly without adequate socio-
economic infrastructure and services. There are also clustered tukuls like the ones we see in
Konso. These are compact houses built mostly on hills (see Figure 9-36).

The houses affected by the transmission line are typically thatched roof or corrugated iron
houses without proper sanitary facilities and waters services.
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Figure 9-36: Types of Houses in the Project Area

Typical house in Dublik around the line | Boren Family dwelling in Teltelle
Route

9.5.3 Economic Activities and Livelihood

9.5.3.1 Land use
The land use types of the Southern, Nations and Nationalities and Peoples Regional state
can be categorized into cultivated land, cultivable land, not cultivable land, grazing land and
other land. Cultivated land is one type of land use. The major cultivated crops in the SNNPR
and Oromia include cereals, pulses, and cash crops like coffee, orchards and others such
as banana, hops and enset (false banana). See Figure 9-37.

The other form of land use is grazing land. The farmers /pastoralist use grazing land for
rearing their cattle, sheep, donkeys, camels and goats. The grazing land is mostly highly
degraded and not providing sufficient feed for free grazing animals of the farmers and
pastoralists.

The other forms of land use the acacia wood lands. It is source of fire and construction
wood, charcoal and grazing land for cattle, goats, donkeys and camels. Most of the
accessible acacia woodland is highly disturbed. There are many cultivable lands but remain
uncultivated because of shortage of water and mobile nature of the people living around in
most part of the transmission line.
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The other forms of land use includes bare lands, land under construction and land under
parks. There are two parks, the Nechsar national park located in the Southern, Nation,
Nationalities and Peoples Regional state and Yabelo wildlife sanctuary located in Oromia
Regional State. These Parks are important habitat for diversified flora and fauna and good
attraction for tourists. The figure below shows the land use types of the SNNPRS and in.
Oromia most of the land is reported forest/bush land and grazing area (data not available).

Figure 9-37: Land Use patterns of SNNPR
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9.5.3.2 Economic activities

The major types of lively hood activities in the project area are Crop Production, Pastorals,
agro-pastorals and trade. Pastorals are the most prevalent lively sources especially in
Borena zone. The vast arid and semi-arid region is conducive for production of livestock of
different types such as cattle, camels and goats. The livestock by-products such as hides
and skins are delivered to the central market. The other products such as milk, butter, etc

The third significant lively hood activity is trade which is mainly practiced by town and village
dwellers. Another lively hood source is illegal production and sale of charcoal.

Hence the mainstay of the people in both regions is dependent on agriculture and agro
pastoralism, farming and livestock rearing are the basic livelihood of the people. Land is the
major source of income and food for the population living in the project area.

The major types of livelihood activities in the project area are pastoralism, agro-pastoralism
and trade. Pastorals are the most prevalent lively sources especially in Borena zone. The
vast arid and semi-arid region is conducive for production of livestock of different types such
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as cattle, camels and goats. The livestock by-products such as hides and skins are delivered
to the central market. The other products such as milk, butter and others are either
consumed, or sold on the local market (Table 9-3).

The main economic activities in the first 200 km route line are crop production including
maize sorghum, fruits, vegetable, etc. This are marked as highly exploited and cultivated.

The second principle source of livelihood is agro-pastoralism, which is a mixture of extensive
livestock rearing and rain fed crop production such as maize, sorghum, teff, haricot beans,
field peas, coffee, cotton, avocado, mango, banana, hops, enset (false banana) root crops
such as potatoes, sweet potatoes, taro and onions are ‘cultivated.

Other livelihood activity is trade which is mainly practiced by town and village dwellers.
Another lively hood source is illegal production and sale of charcoal.

Among the surveyed households only 41 have non-farm activities, as their primary
occupation, 77 members of the household have employed jobs. 53% of the surveyed
households are literate, who can read and write and compute the basic maths. The table:
below shows the details of household characteristics by woreda.

Table 9-3: Livelihood from nonfarm activities by woreda

I Household heads " Other members Literate
Region Woreda having nonfarm of the household | Household
activities as primary having employed | Heads /PAPs
occupation job

SNNP Sodo Zuria 9 11 110

SNNP Humbo 21 36 111

SNNP Mirab 3 30 119
Abaya

SNNP Arba Minch 5 7 155

Zuria

SNNP Derashe 5 0 49

SNNP Konso , 1 0 41

Oromia | Yabello 5 0 12

Oromia | Dire 1 4 6

Total 41 77 603

9.5.3.3 Occupation and Income
Income of livelihoods in the area traversed by the transmission line is low and does not allow
all households to meet their basic needs. A large portion of the population in the country
lives below the absolute poverty line, as per studies made in the past. The income of
livelihoods in the country is predominantly from farming activities.

Farming and particularly crop farming is the major source income of livelihood for more than
90% of PAPs. Since almost all PAPs are small scale farmers who make their living through
traditional method of farming, it is difficult to determine their income. Households mainly use
the bulk of their production for household consumption, and only very little products could be
marketed.

Most woredas in SNNPRS have very high population density and suffer from population
pressure and lack of land for cultivation. SNNPRS suffers from food shortage partly due to
high population pressure, and drought situation.

The food shortage is also exacerbated by the highly fragmented land size, and degradation
of soil fertility.
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In some woredas such as Sodo, Humbo and Konso, households are also highly dependent
on relief food assistance made by international donors, as some households aiso do not
produce enough to feed their family members. In Oromia, the lowland and pastoralist areas
also face problems of drought and shortage of water for livestock farming.

Land is highly scarce in the first section of the surveyed routing, or precisely in six of the
woredas located in the first section. The average landholding size in Sodo Zuria and Humbo
woredas does not exceed 0.5 hectares, and the land is used for both, farming and also
building houses. In the other woredas the holding size not very different, the average land
holding size is one hectare.

Those households who own more than one hectare are few in number.

9.5.3.4 Enterprises
In the first section of the route, western Sodo, there are two big tree nurseries located, which
are owned by the Woreda Agriculture and Rural Development Office. They are mainly tree
and coffee seedlings for distribution to farmers and for plantation on community forest areas
grown. Another tree nursery is located in Humbo woreda.

A state farm which is operated as public business enterprise is located in Arba Minch Zuria
woreda, westerly of Lake Chamo in a place called Cillaie. The state farm grows cotton,
maize and banana. No other enterprises which would be affected by the Project were
observed during the field survey.

9.5.3.5 Crop Production

As indicated earlier the first 200 km of the route line is mainly agricultural land producing
various types of crop. In contrast the remaining segment of the route line is mainly
characterized by more live stock production and less crops. The total crop area in SNNP is
780,344 ha. Crop produced in the project woreda amounted 13,617,017 quintals (see more
in table 13 below.

SNNP project woredas produce a large amount of fruits (and perennial crops). The total
cultivated land in 2010/11 is 14,224 ha of land producing 1,260,291 quintals of perennial
crop, mainly, fruit. Out of the total Mira Abaya produced 44 %v and Arba Minch produced 25
% of all fruits. There is no significant fruit production farm reported in Borena Zone

9.5.3.6 Livestock

The rural economy in the project area is characterized by a mixture of crop production and
livestock rearing. In most part traversed by the transmission line number of livestock signifies
the wealth and social status of the household. Most families in the project areas are hesitant
to sell or use livestock for personal consumption even in times of adversity such as drought.
The total numbers of livestock in the project areas are 2,572,365 out of this 1,111, 691 are in
Borena zone (see the detail in Table 9-4 below.
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Table 9-4: Crop Production In the project Area

Woylata Gamgofa Special Woredss Borena Zone
Sodo Zuria Kido Kosha Humbo Arbaminch Zoriz Mirab Abava Bonke Derashe Konso Teltele Yabell0 Dire
wacw |  El | 2| oz & E oz & 5| & &% = 5 5| oz & g = § % = 5 % = & : & i &
b HI 3 oz 2 F oz z| % 2 | - | H I - - | B 3
£ I HE g HE: ¢ HE ¢ 3 H HIE: £ HE: £ HI £ 3O K £ 3
< & B < [ [ < o & < | & < o o < B [ < [ B < & & < B < & % [
Mare 363% 137,385 8| 5583 247646 41 12684 292061 L) 138061 35420 7116 153,708 75451 175045 34852 626976 | 18] 49869 249343 5 134352 71938 46980
Sorgum 410 7401 18 5 3882 171 2142 343 18 950 14250 673 10093 3500 36000 17223 38906 2 4097 16,383 4 7640 5650 5200
Teff 2113 39970 19] 250 41280 6] 350 42000 2] 2703 32341 1,008 10,116 5055 | 34895 13511 19430 12 4220 29538 7 81,728 33384 11340
Wheat 2069 8,532 2{ 102 35770 33 - - 207 61570 1449 20286 - 52501 300 1615 17534 1l 2265 9650 4 14,704 1933% 14704
Barelv 848 2537 B 29 8091 29 240 4646 191 2310 34380 1,840 20,19 11600 [ 160650 6,045 50169{ - - - - 400 2400 2400
Horse Bean 5,593 30,151 9 - - - 39 507 14 1842 21420 67 7,136 710 8520 - - - - - - 84915 47,190 69,630
Feld Pea 329 6251 19 - - - 31 403 15 - - - - 300 3300 1415 9,987 7 - - -
haw Coat Bear] 392 7840 20 - - - 6974 61292 9 38 3280 175 1575 340 4080 10016 80,128 8 - - -
(Chicken Pea 343 6,174 18 - - - 840 84% 10 - - 248 1488 - - - 2873 17456 6 - - - 1878
Ground Nut - - - - - - 161 1366 9 - - - - - 3 18] 6 - - - - - -
Lentis - - - - - - - - - - - - - - 20 0| 4 65 344 5 - - -
Lmseed - B = - . - @ - . i . . = o 7 3 4 - - . - & -
Sesame - - - - - - - - . 4 320 8 - - - 10 401 4 - - - - - -
Potalo 1684 | 2846830 | 169 389 81088 | 207 1% 23979 122 1615 193,800 488 27060 23141 139910 254 7601 0 - - -
5 |Sweet Potato | 4692 71391 165) 3775 736130| 195| 6127{ 1559716 255 1470 185,800 520 44200 1380 127,70 69 5038 75 -
Godere 1319 203800 200 1814 21001 132 ! 268200 200 114 10,260 L& 6935 0 5675 - - - -
Kasava 868 260250| 300| 1820 646 242 580 198450 167 197 2,570 65 7150 80 9205 55 4125 75 - - -
Yam 119 2380( 20 68 8180 135 12 1800 150 150 18,000 68 6528 8 8520 - - - - - -
Onioa 24 4915 2 7 1161 150 R 16045 01 - - - - - - 1,002 4500] 45 - - -
Beet Root 121 18175 1% 0 2 & - - - - - - - - - 8 80 10 - - -
Camot 3% 52645 | 148 i 120 120 - - - - - - - - - 128 9600 75 - - -
Cabbage 21 18000 8% 7 700 100 3 375 150 - - - - - - L 8 7470{ % - - -
Garbe 11 1100|100 2 165 100 - - - - - - - - - - - - -
Tomato 6 16201 270 2 30| 175 38 5430 145 - - - - - - - 88 5280 60 - - -
5 {Pepper 3 25 10 6 64 8 534 2135 4 68 748 - - 18 168 0 00| 10 - - -
Cotteon - - - - - - 1,484 21476 15 350 5250 225 3600 - - - - - - - -
inset - - - - - - - - - 514 436%0 60 47600 1248 | 106080 69 103950 130 - - -
Coffec - - - - - - - - - 14 1,386 18 3770 758 7959 - - - - - -
Millet - - - - - - 193 3,168 16 - - - - - 10 N 9 - - - - - -
Total 24,956 | 4,629,592 | 2,213 | 17,682 | 1,830,251 | 1,791 | 36,666 | 2,551,921 | 1,558 | 28,451 | 1,008,197 15,283 371437 - 40,280 | 962,483 89,503 1,530,802 60,451 304,929 274,773 | 403,739 | 61,000 | 179,948 | 131,300 | 152,632
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Table 9-5: Fruits cultivated and produced in the Project Woredas

Production of fruits in the project woredas

Konso Derashe Mirab Abaya Arba Minch Humbo
z2 2 ) = z
- = g - = g - = g - g g - 2 g
Q c| = | @ c| = | @ c = | @ c| =2 | @ cls ~
© ol € w|& ol € @| ® =) T ®| & o6 @l ® ot @
0 > =] S £ |5 B S5 £ > = S5 £ > S| 3L > 5|3 £
Q. i - Tl B H|E —~ | B | 5 —~ © B | B o BB DS —~ BT |T o
3 <8 °o| e £|lR & °o| 28| R 8 °| 2 E| R & P12 8|R E e|g &
o S = ala &l = al a & = al a | 8 = ala B[S = ala &
Bannana 210 | 36,500 ( 1,749|1,118| 112,918 101 | 2,659 | 531,800 200 [ 5,550 ( 166,500 150 | 8051 120,750 | 150
Lemon 42 3,360 80 17 2,606 150
Papaya 62 5,890 95 7| 1,483 220 100 | 22,000| 220 3 465| 150
Mango 93 | 13,525 145 74 | 16,570 250 391 | 97,750 150 22 3,345 | 150
Avocado 20 1,900 95 10 1,552 225 103 25,750| 120 52 7,725 | 150
Gesho 450 | 45,000 100
Enset 970 | 29,100 309
Coffee 1,430 7,000 5
Apple 23 3,999 175 12 2,640 | 220
Orange 1 163 125
Total 877 | 106,175 3,518 | 149,018 2,791 | 558,173 6,156 | 314,640 882 | 132,285

Source: From Bureau of Agriculture, 2010/11
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Table 9-6: Livestock of the project area

Zone Woreda Cattle Sheep Goats Poultry Donkey | Horse Mule | Camel |[Beehives Total
SNNP
Sodo Zuria 100,336 28274 3,083 61,862 4,294 206 278 0 0 198,333
Wolayta |{Humbo 163,459 22,371 24,776 69,904 16 6,685 209 0 0 287,420
Kindo Koysha 62,583 11,908 14,741 46,060 20 1,378 237 0 0 136,927
Gamo Gofa [Mirab Abaya 38,689 3,357 10,373 20,365 88 0 120 0 0 72,992
Arba Minch Zuria 74,022 17,109 23,489 63,107 1,276 0 722 0 0 179,725
Segen Derashe 93,376 32,115 55,897 86,234 390 10,236 239 3 0 278,490
Konso 134,026 74,187 167,237 98,335 0 4,306 0 0 0 478,091
SNNP Total 666,491 189,321 299,596 445,867 6,084 22,811 1,805 3 0 1,631,978
Oromia
Yabello 200,000 21,518 71,573 142,577 2,237 200 359 [ 11,220 5,220 460,904
Borena Zone |Dire 80,000 28,146 56,208 32,823 4,751 3,113 850 | 32,397 1,297 239,585
Teltelle 165,000 39,265 88,294 36,759 5,370 56 168 986 4,000 339,898
Oromia Total 445,000 88,929 222,075 212,159 12,358 3,369 1,377 | 44,603 10,517 1,040,387
Project Woreda Total 1,111,491 278,250 521,671 658,026 18,442 26,180 3,182 | 44,606 10,517 2,672,365

Source: Agricultural Bureu of SNNP Agricultural Office of Borena Zone
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Major Agricultural constraints: Various agricultural productivity constraints in the project
area related to the performance of the agricultural activities includes:

* Frequent occurrences of drought

= Un predictable weather condition

» Erosion and land degradation

= Lack of agricultural input

= Back ward technology

= Lack of agricultural marketing network (system)

= Lack of financial institutions

9.5.3.7 Trade

9.5.4

Trade is particularly retailed trade is major activities, in the area, next to agriculture. The
trading business includes whole sale, retail, and services. The first 204 km of the T/L is
dominated by hotel and tourism trading. The area.is well known for its natural features, and
cultural heritage sites that attract local and international tourists. Due to that services are
common businesses.

In addition to services many people are engages in small retail business such as shops, and
tea room, coffee shops and grain sales.

Education

The education system in the project woredas follows the same patterns of educational cycle
of the federal government of Ethiopia. This is, eight years of primary school, two years of
lower secondary school and two years of higher secondary school (preparatory school for
colleges).

Schools are run in the regions by governments and non-governments. Governmental
schools are operated by Regional Education Bureaus, Ministry of Education, Universities
and Colleges, Public Heath and Agriculture. The non—governmental schools are operated by
Public, Religious Missions, Orthodox Church, Foreign Communities and different School
Organizations. In addition Technical Vocational Education Training (TVET) is a technical
stream of training that would help students equip themselves in technical and vocational
education for the job market.

Growing schools in the project area are the Kindergarten schools for children age 4-6 before
they enter primary school. Kindergarten make up of nursery, lower and upper KG. The
Kindergartens are run by private, NGO, religious institutions and communities.

Public Schools are operated by the population of the localities, financed by the students with
or without the assistance of the government. Mission Schools are operated by religious
mission, Church Schools are maintained and operated by Ethiopian Orthodox Church,
Foreign Community School operated by various foreign communities (primarily for their
children) and Organization schools are operated by different organizations (mainly for
children of adults who work in them). See Table 9-5.

The total numbers of schools in the project woredas are 396 schools. Konso has the highest
number of schools while dire has the least as the numbers of schools appear to be
proportional to the number of people in the Woreda. Table yyy shows schools in each project
woredas by category of grades
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Table 9-7: Secondary and Primary School of Project Woreda, 2010/11

Zone Woreda Primary | Secondary | Preparatory Total
SNNP
Sodo Zuria 35 1 0 36
Wolayta Humbo 44 3 1 48
Kindo Koysha 30 1 1 32
Gamo Gofa Mirab Abaya : 28 1 1 30
Arba Minch Zuria 50 2 0 52
~ Derashe 37 1 1 39
Segen
Konso 58 3 1 62
SNNP Total 282 12 5 299
Oromia
Yabello 32 1 1 34
Borena Zone Dire 25 1 1 27
Teltelle 35 1 0 36
Oromia Total 92 3 2 97
Total Project Woredas 374 15 i 396

Source: Compiled from data from Educational Bureau of SNNP and Borena Education Offices

In the SNNPR, the school age population for the age group 7-14 in grage 1-8 in the year
2010 was estimated to be 205,070 and when disaggregated by gender 45 % female and
55% male students were enrolled in the in the project woredas. Corresponding figure in
the Oromia part of the project is 60,320 students of which 52 % are male and 48 % are

female.

In all secondary s schools including preparatory the number of students in SNNP project
area are 13,891 while the number is 4570 for Oromia part. In terms of gender 64 % are
male in SNNP and 65 % is male in Oromia. See more in Table 9-8 below.

With regards to the teaching staff, there are 4340 teachers. Out of this 82 % are in SNNP
and 18 % are in Oromia project area. Majority of the teachers are male, making about 70
% of the teachers as seen in Table 9- 9.

Lack of teachers in the required number and qualification as well as class room
shortages have adverse impacts on the quality of the service.
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Table 9-8: Number of Students in the Project Woredas, 2009/10

Secondary (9-
Primary (1-8) 12) Total Both
Zone Woreda Male | Female | Male l Female Male | Female | Sex
SNNP :
Sodo Zuria 20610 | 17978 294 224 | 20904 18202 | 39106
Wolayta | Humbo 17797 14536 | 2659 1645 | 20456 16181 | 36637
Kindo Koysha 14336 12299 | 1293 901 | 15629 13200 | 28829
Gamo Mirab Abaya 11025 10033 | 1024 744 | 12049 10777 | 22826
-Gofa Arba Minch Zuria 16775 13607 619 452 | 17394 14059 | 31453
Segen Derashe 12188 8488 891 425 | 13079 8913 | 21992
Konso 19329 16069 | 2074 646 | 21403 16715 | 38118
SNNP Total 112060 93010 | 8854 5037 | 120914 98047 | 218961
Oromia X
T (Yabello 6410 4721 | 1774 998 8184 5719 | 13903
Zane Dire 4433 4544 719 378 51562 4922 | 10074
Teltelle 4873 5179 497 204 5370 5383 | 10753
Oromia Total 15716 14444 | 2990 1580 | 18706 16024 | 34730
Source: Data from Educational Bureau of SNNP and Borena Educational Offices
Table 9-9: Number of Teachers in project Woredas, 209/10
Secondary
Primary (1-8) (9-12) Total Both
Zone Woreda Male l Female | Male | Female | Male | Female | Gender
SNNP ) !
‘ Sodo Zuria 384 177 21 0| 405 177 582 |
Humbo 347 165 76 4| 423 169 592
Wolayta | Kindo Koysha 316 105 50 5| 366 110 476
Gamo Mirab Abaya 211 161 38 5| 249 166 415
Gofa Arba Minch Zuria | 365 253 | 31 8| 39 261 657 |
B Derashe 329 125 | 40 3| 369 128 497 |
Segen | Konso 178 53 87 4| 265 57 322
SNNP Total 2130 1038 | 343 29 | 2473 1068 3541
Oromia Y }
Yabello 184 86 50 9| 234 95 329
Borena | Dire 130 63 39 2| 169 65 234
Zone Teltelle 165 52 16 3] 181 55 236
' Oromia Total 479 201 105 14| 584 216 799
Total Project Woreda 2609 1240 | 448 | 43 | 3057 1283 4340
Source: Data from Educational Bureau of SNNP and Borena Educational Offices
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Other Social Services

The project area can be characterized as predominantly rural and lacks basic service
infrastructure. Distribution of social services is incomparable to the needs and requirements
of the population.

Services available in woredas traversed by the Project include transportation (road network),
communication (telephone and postal services), power supply and water supply. The tables
below indicate some of the social services in the respective woredas.

Energy Supply: Major sources of domestic energy supply are firewood, charcoal and
animal dung in their order of usage. The district does not have any electric light and fuel
station.

Water supply: Water is critical in the project area. It is more critical in the Borena Zone.
Many people need to travel to fetch and draw water mostly from unprotected sources. The
water schemes built by government and NGOs are not adequate to serve the entire
population of the area. Shortage of water is often aggravated by frequent drought.

Telephone Services: Mobile telephone is increasingly used by the urban and rural
population. Major constrain in the project woredas is availability of network in most rural
areas.

Transportation: Transport facilities are available for major urban towns of the project
woredas but the rural parts of the project woredas do not get adequate transportation
services this include Dire, Teltelle, etc.

Currently are no notable infrastructure and social services available along, or in the direct
vicinity of the proposed RoW except the crossing of the Sodo- Saula 132 kV transmission
line at a distance of 14 km from Sodo Gantry center between bend 5 (36086E and 755292N)
and bend 6, (322976E and 744811N).

Public Health

All project Woredas have one health post per Kebeles. The numbers of kebeles depend on
the number of population. The total number of heaith post in the project woredas are
reported to be 267 in total. Health post is only meant for prevention measures mostly based
education and awareness creation.

The health centers provide much more services including curative measures. The project
woredas have 51 health centers of which 37 are in SNNP and 14 are in Borena (Oromia).
The health centers are not adequate for the total woreda population. Both regional
governments are planning to build additional centers in the next five years.

The number of hospitals in the project location are 2 one in SNNP and 1 in Oromia. The
project area population needs to travel a long distance to get hospital services.

Health Facilities and their Ratios to the Population

Access to and quality of health care is an important indicator to measure the socio-economic
development of the communities. The current policy of the Federal Ministry of Health
recommends one health post for every 5,000 population, one health centre for every 25,000
people and one hospital for a population of 250,000. However, data obtained from woredas’
offices of health indicates an overall health facility to population ratio has been described by
the professional to be low (exact data was unavailable). In fact it is reported to be very low
ratio even by the standards of Sub-Saharan African countries.
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The number and types of primary health facilities available are shown in Table 8-10. There is
no hospital in the project woredas. In most project woredas, patients who may need a higher
health care have to travel a minimum distance of more than 50 km.

By and large, the number of health facilities existing in the project areas is far from being
adequate to meet the demand of the population. According to health professionals in met in
all project woredas, the health facilities are severely under-staffed, ill equipped and under-
supplied. The existing health facilities are built by Government in collaboration with
communities, NGOs and multilateral organizations.

With regard health personnel the project woredas have sufficient number of health extension
workers totaling 579 workers. However, other medical staff is far from sufficient. There are
129 health officers (diploma and degree level in all project woredas), 121 nurses (diploma
level), 87 pharmacy technicians and 113 lab technicians and 50 environmentalists (the detalil
is given in Table 9-10, Table 9-11).

Table 9-10: Number of health institutions In the Project Woredas, 2011

Helth | Health Private | NGO |Diagonstic Drag

Zone Woreda Post | Center |Hospital| Clinic |Clinic| Lab Pharmacy | Store
Sodo Zuria 37 6 9 2 5
Wolayta |Humbo 20 6 6 1 4
Kindo Koysha 28 5 2

Gaitiic Gota Mirab Abaya 26 4 6 5
Arba Minch Zuria 37 4 8 1 8|
BEgen Derashe 21 4 1 Jﬂ
Konso 45 8 9 1 3 6
Total SNNP 214 37 1 38| 0 4 5{ w430

Yabello 19 6 1 5 2 0 1

Dire 13 3 0 4 0 3

Borena |Teltelle 21 5 0 1 0 1
Total Oromia 53 14 1 10 2 0 0 5
Total Project Woreda 267 51 2 48 2 4 5 35

Table 9-11: medical staff in the project woredas
Health [Public Pharmacy (Lab Mid [Environm [Health

Zone Woreda Office |Healt |[Nurse(Dipl.) |Technician|Technicia |wives |ental Extension
Sodo Zuria 6 12 6 12 18 12 6 78

Wolayta |Humbo 6 12 6 12 18 12 6 81
Kindo Koysha 5 10 5 10 15 10 5 53
gno GogMirab Abaya 4 8 4 8 12 8 4 48
i Arba Minch Zuria 4 8 4 8 12 8 4 69|
Segen Derashe 4 8 4 8 12 8 4 36/
Konso 8 16 8 16 16 16 16 85
Total SNNP 37 74 37 74 103 74 45 450

Yabello 1 4 38 8 5 2 2 52
Dire 4 4 23 4 3 2 1 36

Borena |Teltelle 5 23 1 2 0 2 41
Total Oromia 10 8 84 13 10 4 5 129
Total Project a7 82| 121 87 113 78 50 579

*Figures for SNNP in Culmun 3-7 are estimated figures
Source: Data obtained from Borena Zon & Bureu of Health SNNPR

Review of records from the project area reveals that the burden of disease, as measured by
premature deaths of all causes, emanates primarily from causes preventable by simple
public health measures. Communicable diseases and diseases resulting from malnutrition
predominate.

The main factors responsible for the burden of ill health include inadequate access to health
services; poor access to clean drinking water and sanitation facilities; widespread poverty
and ignorance. Access, in this case, includes not only scarcity of health facilities but also
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distances and physical barriers. Women and children bear the brunt, chiefly due to their
physiological make-up and the low social status accorded to them.

It is expected that the Project would pose more pressure on the health facilities of the project
area unless more enhancement measures are taken to alleviate the problem

The major diseases (Table 9-12) in the project-affected areas include upper respiratory tract
infections (URTI), malaria, Pneumonia, and skin infections. The patterns of disease are very
similar in all project woredas, although there are slight variations in magnitude and ranking.

Table 9-12: Top 10 Disease of the Borona Woreda

No.F Dlsease.Gl"oup Male Female Total %
Description
1|Malaria all Types 600,009 527,545 1,127,554 27.63
2|Pneumonia 208,249 176,289 384,538 9.42
3|Helimentiosys (Excluding Guinea worm 044 134,024 122,047 256,069 6.27|
4(TB all Types 100,047 89,129 189,175 4.63{
5|Upper Respiratory Infection 97,489 88,282 185,771 4@
6| Typhoid Fever 83,354 87,807 171,161 4.19|
7|Accidents 94,437 62,150 156,566 3.84
8|Gastritis and Duodenities 69,901 85,148 155,049 3.8
9|All other diseases of genitourinary system 46,544 63,286 109,827 2.69
10|Infection of Skin and subcutaneous Tissue 52,444 44,391 96,835 2.37

Health Problems:

According to the discussion with heaith professional and authorities with the project areas,
major problems in health sectors are problem of retaining the professionals in the woredas.
More specifically the following problems are reported to be critical.

= Lack and uneven distribution of health facilities in the project woredas;

= Shortages and uneven distribution of health personnel

= Poor environmental condition for the professionals in the woredas

= Poor coverage of facilities (e.g. Education, potable water, accessibility)

= Poverty (lack of access to balanced diet);

= Traditional beliefs and cultural practices in the area that has discouraged the use of
modern medical facilities;

= Scattered settlement condition in the rural areas;

= Shortage of operational budget and logistics;

Historical Cultural Heritage

This section attempts to identify the main archaeological and heritage concerns or objects/
cultural sites, archaeological or religious significances along the route line that be affected by
project activities. Efforts have been made to address not only physical archaeological
heritage properties but also cultural practices and beliefs, living religious sites and related
landscapes.

The report is prepared based on desk study and field work. The field work was conducted in
May, 2011. The background of the study area, the objectives, methodology, findings, and the
conclusion are discussed in separated sub topics.
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The cultural and archaeological assessment is conducted to investigate the route A/C of the
Ethio-Kenya Power System Interconnection to investigate the effects of cultural and natural
heritage sites by the project along the transmission line route.

9.5.7.1 Objectives of the cultural and Archaeological Study

The main objective of this section is to provide background information about significant
heritage aspects (sites and objects of cultural, archaeological or religious significance) in the
direct impact zone of the project (along the route line of the power system interconnection).
It intends to collect information about:

e Past archaeological and cultural heritage sites;

e Active religious or anthropological sites, such as shrines, statues and related
landscapes to be affected by the project;

e Objects and human or other animal remains that may be affected by the project.

9.5.7.2 The study applied desk top study investigating:

e Considerable research outcomes that have been carried out about the historic,
archaeological, anthropological and religious sites along the proposed route lines are
reviewed.

e Relevant articles from the conventions of UNESCO and the legislations of Federal
Democratic Republic of Ethiopia, particularly related to cultural heritage management
are examined.

¢ Information was also collected in personal communications with concerned
archaeologists and officers of ARCCH who participated in related archaeological
researches conducted in Konso.

e The World Bank Operational Manual (September 1991 and World Bank Operational
Policy Note.11.03 Management of Cultural in Bank Financed Projects are also used.

In addition to that field work was conducted during the field work May, 2011 to examine if<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>